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DRAFT REPORT OF THE
ENVIRONMENTAL RISK ASSESSMENT AND

RISK MANAGEMENT STUDY COMMISSION

To address this problem

(s

Senate Bill 1070 on Jiine

selecting the §kymanaqement standard of one in a million... and to
examine and ass és methodologies of risk assessment and their efficacy
and applicability for the purpose of establishing remediation
standards.” The Commission held three public meetings and humerous
deliberative and‘working sessions. The results of extensive

assessment and evaluation led to several conclusions and



recommendations, as presented in Section X of this report.

o Delaney Am

hwas infénded to limit
he Delaney Amendment was
brought inﬁo USEPA with the traﬁ

regulations(Federal Insecticide,

L

Commission that site remediation standards be flexible and

reflect the ‘Fiffure ifse of a site. Therefore, the Commission
recommends tha emediation goals be set as a function of anticipated
use and that s%éndards be adopted which consider non-cancer endpoints.
The Commission further recommends that site remediation goals can be
achieved by treatment and removal, or by exposure control technologies
such as capping. However, when exposure control technologies are

utilized, the standards are more strict and deed restrictions must be



applied. Further, the Commission recommends the severance of
liability for the responsible party if remediation goals are met.

There are requirements under which severance would be egtablished.

at the time of the remediation. Second, that an.é

established by the State to collect and retain

are detected or if
contaminants are

escrow account

Commission as P anent remedies for all land uses and result in

severance of future liability. Tier 3 builds on Tier 2 and provides
alternative methods to derive site specific clean-up criteria. Tier 3
is driven by the risk management standards presented in column IV and

V of Table 1. Severance of liability is not achieved using this

option and a deed restriction is required.



The Commission recommends the establishment of a RISK

ASSESSMENT AND RISK MANAGEMENT SCIENCE ADVISORY BOARD to advise the

or in human

v

commissioner of Environmental Protection and the Gover

health related matters regarding site remediation, gite reutilization

e

ed by the Commission.

wlusion of

3
P )
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Table 1

RISK MANAGEMENT STANDARDS.
I 11 118 IV Vi | VI
USEPA NJDEP | Residual | Residual Population
Carcinogen Default Risk of Risk of
IClassification| Standards | Permanent | Exposure
- Remedy! | Control irs)
Remedy
10°% 10" % 10°
B 10" % 10" % 1
10" 4
Non Cancer
Endpoints? 1 3 1
1) all land uses is

3)

4)

M@ntre 8" are defined as methods
snt contact between contaminants of
3 id° the human population. Exposure
fols include slurry walls, liners,

% véntilation, polymer or clay lined
£3231, hydraulic controls, and
immoBiiization processes whlch may result in
future contaminant release. Deed
restrictions apply.

Minimum achieved by contaminant reduction (or
removal), or the maximum risk resulting from
failure of the exposure control remedy. Deed
restrictions apply.

Hazard Quotient (HQ). The ratio of a single
substance exposure level over a specified
time period to a reference dose for that
substance derived from a similar period.
(Exposure Concentration/RfD).
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IT. INTRODUCTION

New Jersey has long been the national leader in industrial
development, particularly in the chemical, petrochemicq} and

pharmaceutical areas. However, this industrial acti
created a problem. New Jersey now has to deal withil
a past marked by widespread and often unregulated/ugs bf

o

chemicals that has contaminated literally tens 6f tho

sites. This has led to New Jersey having th
Superfund list. But the Superfund leg
~7’?
sites. Most of the remaining tens of t
ersey ISRA law. It

ir of industrial

5

remediation.

NJDEP, approximatel
23,600 sites have bee

Cleanup Responhﬁbility Act (ECRA) few commercial properties

R

satisfied the criteria for program completion during the period
of 1984-1994. With the passage of ISRA some movement of property
has occurred, however, many properties have been capped, sealed
or otherwise delisted with a Declaration of Environmental
Restriction in place. Since these capped sites have not been
permanently remediated the underlying environmental quality has
not markedly improved.

12



The universe of contaminated sites is a major liability to
New Jersey. They represent lost opportunity for commercial
activity and jobs, particularly in poorer areas of our State

where they contribute substantially to issues of env1' nmental

inequality and injustice. The costs for these slte
public and the private sectors are substantial.
attention and investment of resources, the pub‘

that little has changed and few sites have b @n
level of public use.

i3



REMEDIATIONS IN NEW JERSEY
SITES ON THE COMPREHENSIVE SITE LIST (CSL)

Table 2A
No Further . >mm6:mu» to Programl s Total Sites
-Action (NFA) p Required Sites Under Review To Be Assessed as of 12/31/94
6,600 5,200 1,300 23,600

een assigned to a specific remediation program (i.e. UST, Superfund, etc.)

1 of the 11,800 sités fisted, 2,000

2 0f the 11,800 sites * : oW 3. be contaminated sites
: #és™in New Jersey (KCSNJ) Report).
vgram E.:mm_.mo_:u investigation for the presence of contamination.

{i.,e. on the
3 gites in the NJDEP Site

Lyias

5 6
NO FURTHER ACTION DOCUMENTS ISSUED FOR SITES OR PORTIONS OF SITES
ISRA Cases us -1 Enforcement, Total
Non-Superfund, .
and/or Areas| and/or Areas Vohumtary Cleanupe NFAs >
of Concern of Concern & Others
from 1984 from 1987 om 1981
NFAs-.
PA/SIs 7 only 5,100 2,800 NA 7,800
NFAs-Cleanup
Required 2,100 2,400 9,020
Total
NFAs5 7,200 5,200 16,920

4 Superfund data are as of 6/30/94. All other data are as of 12/31/9

is 325 subsites within 108 overall Superfund sites as of 6/30/94:;
z.u> documents are issued for sites or portions of sites.

universe

6 All areas in Table 2B are from the universe of sites in Table 2A.
7 Preliminary Assessmentis/Site Investigations

Source: Site Remediation Program, New Jersey DEP, 1995.
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STATUS OF BEECRA* CASES BY CALENDER YEAR
Table 2C

CASES ADMIN  CLEANUP  STILI
YEAR RECEIVED CLOSEOUT CLOSEOUT ACTIV

84 464 217
85 827 470
86 1245 855
87 1129 747
88 1286 801
89 1044 ~ 645
80 - 1074 708
91 816
92 763
a3 720
94 740

;236

* BUREAU OF ENVIRONMAENTAL N, CLEANUP & RESPONSE ASSESSMENT

F BUREAU UST* CASES BY FISCAL YEAR
Table 2D

CLOSED ENDING
YEAR CASES BALANCE

g92** 822 3823
93 637 3045
94 721 3012
95 600 3056

* UNDERGROUND STORAGE TANKS
** STATISTICS NOT AVAILABLE PRIOR TO FY 92

15



On June 16, 1993, Senate Bill 1070 was signed into law.
Sections 1-22 of Public Law-1993, c.139, is known as the
Industrial Site Recovery Act (ISRA or "the Act") [Appendix A].

"applicability for the purpose of estab
standards.”

The legislature, in $-1070
this State to protect the public

The first prin
continues to be pfbfz

Governor,
Assembly.

designee) sef? “the tenth non-voting member of the

Commission. App&intment procedures and a list of Commission

members are prévided in Appendix B.

The general purposes of S-1070, including ISRA are to
protect public health, safety and the environment, to incorporate
new knowledge regarding the costs and complexities of
remediation, to create a more efficient regqulatory structure, to
promote certainty in the regulatory process, and to promote
efficient and timely remediation of known contaminated sites in
New Jersey. Implicit in the debate surrounding ISRA, as

16



reflected in the name of the legislation, is the presumption that
existing risk assessment-risk management policies may not be
responsive to the needs of the people of the State of New

Jersey. The Commission's mandate to evaluate the proc
recommend procedures for improvement is the subject'”
report. Ecological risk assessment was not the c
Commission.

to the Office of Legiglat .
n and’ oral comments from the general

pﬁendix C.

rations of the Commission. The major tenor
, the deep concern that all witnesses had for
the importanc he Commission's deliberations. However, some
comments sugges hat the purpose of the Commission may not have
been clear to all participants in the hearings. Several \
individuals spoke only of the 108 Superfund sites rather than
the broader issue of the approximately 24,000 potentially

contaminated sites throughout New Jersey.

Transcripts of oral presentations offered at the March 9,
10, 11, 1994 public meetings, as well as written testimony
received by the Commission, are provided in Appendix D. 1In
addition, Appendix E contains a list of general reference

17



materials considered by thé Commission.

III.  THE SCIENTIFIC BASIS FOR SELECTING THE RISK MANAGCEMENT
STANDARD OF ONE IN A MILLION ;

Public Law-1993, C.139 is

"To ekamine and assess the’

owh as dg_minimna) The basis for the de
céss cancer of 10° is not supported by
#fal science. The USFDA history of the 10°°

t reveal lntent for use in any application other

biclogical or
risk goél doesf
than safety of ‘indirect and direct food additives. The target
‘populatlon expected to be exposed to indirect or direct food
additives was estimated in the tens of millions. This level of
population exposure potential does not exist at the vast majority
of the remedial sites. Other exposure patterns such as frequency
and duration differ significantly for food additives and remedial
'sites. Therefore, the historical foundation supporting the one
in a million risk standard ghould not be globally applied to all
risk management situations.

~

18



The USEPA acquired the Delaney Amendment with the transfer
of the Federal Insecticide, Fungicide, Rodenticide Act (FIFRA) to
the newly formed environmental agency in 1970. Applicaffon to
chemicals other than pesticides is an extension of o

residue policy. This policy was never intended tﬂ:iﬁ?*
regulate remediation of contaminated sites.
acceptable cancer risk standards range from,

1990). Travis and Hattemer-Frey (1988)
with an individual risk above 4 x 107° ;.%

“Second, except for one FDA decision ..., 1% tion was taken to
reduce individual lifetime risk levels that

single risk el st ﬁdard (i.e. 107°)implies that remediation
standards areéibiased :
‘this is not t '

science. In the opinion of the Commission,
ge. Since the risk level serves as a starting
point in the tg; ﬂical evaluation of a large number of factors
involved in deéélopinq remediation standards, the Commission
believes that adopting a risk level from pre-existing food
additive regulations is inappropriaté. The Commission strongly
suggests that remedial risk management policy options should be
influenced by the characteristics of the site(s), the nature of
the remediation and future land use. A discussion of the factors
and default assumptions which should be considered, and a
recommended risk management standard, are presented in subsequent
sections of thls report.

19



IV. FRAMEWORK FOR ESTABLISHING SITE REMEDIATION STRATEGIES

To achieve the goals of ISRA of protecting human health

while promoting efficient, timely and cost effective
- of contaminated sites, a strategy must be employed,'

the relevant factors.

It should be appreciated that a uniqu
applies in the case of contaminated sites.

time throughout the week.
individuals have accesst

Restrictions (DER) i
the imposition of a Di
Therefore, risk

or food “dd; : ‘ e Farge numbers of individuals are exposed

@eV¥elopment of remediation standards should
establish a basis for consistent decision-making that is
supported by séﬁnd, peer reviewed toxicological and exposure
data. Practical considerations, including limitations of
analytical methodology, should also be considered in developing
final remediation standards. If these practical considerations
result in a level less stringent than the health-~based criterion,
the remediation standard may he modified by these

considerations.

'If "workable" standards cannot be developed, then the goal

20



of ISRA will not be achieved. Ekisting contaminated sites will
remain unremediated and unavailable for reuse. Unremediated sites
will remain a risk to nearby populations with potential _ for more

. . . . iy
individuals to be exposed, should the contamination st

V. RISK ASSESSMENT METHODOLOGIES:

23RS

internal doaé, PO

‘of the components in the formula can
effectively redgﬁé the risk. For example, use of engineering or
institutional controls can reduce or eliminate the exposure term
of the equation. Consequently, risk associated with the exposure
will also be reduced or eliminated. Another example might be to
modify the concentration of a contaminant through treatment or
removal technigues, thereby effectively reducing the hazard.
These are examples where management or treatment techniques can
be employed to reduce risk to an individual or the overall risk
to a population.

21



Quantitative health risk assessment is the process by which
the probability of harm is estimated for environmental exposure
to toxic chemicals. The National Research Council (NRC) in a

vl
v,

1984 report defined the overall terminology of quantxtgﬁ&ve risk
assessment and the NRC report is still the most w1da%y cited

for Wthh there are no or v1rtually no adversaypealth‘aﬁiécts

VAN

wn\w

chemicals have been méﬁ&ﬁxe&~i

outcomes.
on dose,
effect.

Dggg;Bgsndﬁﬁg_assgggmgn; is the determination of the

relationship between the magnitude of exposure and the
probability of occurrence of the health effect in guestion. The
dose:response assessment often requires extrapolation from high
to low doses and from responses in laboratory animals to man.

Exposure assessment is the "process of measuring or
estimating the intensity, frequency and duration of human

exposure to an agent currently present in the environment or of

22



estimating hypothefical exposures that might arise from the
release of new chemicals into the environment.” It should be
noted that the preferred method of evaluating exposure is actual
measurement. Exposure assessment and its relatlonsh;péé&
dose:response will be addressed more fully in the

section.

an upper bound risk estimate for'
- SBubsequent sectlons of this repor_

instances the'Bsﬁﬁﬁ terminology is more inclusive. The

ety

Commission accegﬁs the basic paradigm of the USEPA, but has
reservations regarding broad based application of conservative
assumptions to arrive at a single point estimate of risk.

In the application of dose:response data to risk assessment,
the concept of threshold broadly states that smaller {lower)
doses may result in lesser or no effects in a given percentage of
the population of experimental animals or humans. Regulatory
agenc1es (USEPA, NJDEP and many others worldwide) endorse this
‘concept for non~carcinogen1c chemicals. Regulatory decision

23



making for their class of chemicals is based on the reference
dose (RfD}. The RfD is established by determining the point at
which the dose is so small as to cause no or negligible effects

appropriate uncertalnty adjustments. Therefore
LOAEL/UFXMF. The RfD is expressed as mg of chemil
wt. /day. '
factors are intraspecies and interspecies
intraindividual human variability, les
and estimation of NOAEL from a LOAEL.

:developed by the Safe Drinking
o the 1984 A-280 Amendment to

Institute;
be used to

toxicity data base is peer review to assure reviewed scientific

validity.
VI. EXAMINATION AND ASSESSMENT OF RISK ASSESSMENT
METHODOLOGIES

The primary components of a risk assessment include an
evaluation of existing toxicology data, identification of
appropriate exposure routes (inhalation, ingestion, etc),

24



identification of appropriate exposure pathways (air, water,

soil) and utilization of a target risk management objective. In
order to evaluate the efficacy of current practice, an .
understanding of the specific factors used to define g&CH of
primary components is necessary. This section of tH .

factors be utilized by NJDEP to define.

One of the basic components of a risk® %ssﬁent is the
underlying evaluation of publishe

;‘entlflcatlon and dose-response

The first step, hazard identification,

“the p cess of determining whether exposure to an

=

it can cause an increase in the incidence of a
'.1ar adverse health effect (e.g., cancer,
birth defect) and whether the adverse health effect
isrlikely to occur in humans. Hazard identification
involves characterizing the nature and strength of
the evidence of causation. The second step, dose~-
response assessment, is the process of
quantitatively evaluating the toxicity information
and characterizing the relationship between the dose
of the contaminant administered or received and the
incidence of adverse health effects in the exposed
population. From this quantitative dose-response

25



relationship, toxicity values (e.g., reference doses
and slope factors) are derived that can be used to
estimate the incidence or potential for adverse
effects as a function of human exposure ga*ﬁhe

a llfetlme. The slope factor is

7 BT g o s

probablllty of an individual developiﬂ cencen as a result of a

lifetime,:

There.amﬁ;manyza-ceptable numerical estimates of common
%ﬁ?vaﬁiables, such as soil ingestion rate, length
of residence i\ :

been quantlfled and described in USEPA guidance documents (see
USEPA references). These are point estimates i.e., they do not
describe the statistical distribution of the exposure variables.
However, for some variables such as ingestion of drinking water,
- reasonable distribution data are available. These exposure
distributions will be described more fully in the "Uncertainty
Analysis and Conservatism" section of this report.

exposure rel&

ome, body surface area and weight. These have

For soil standards, many avenues or pathways of exposure
have been considered. For example, some chemicals may

26



volatilize from soil and be inhaled. Other chemicals may leach
out of soil into groundwater and become part of a drinking water
supply. <Chemical fate and transport modeling results in an

Jrieet yw\i

estimated concentration of contaminant in an env1ronm$ﬁ¥h1 mediunm

.‘.ww

such as air, water or food. Further, each site 15' #sociated with
a unlque constellation of phy51cal and chemical pro emﬁles and

Y2

}e estimation of
derstand this

uncertainty in the risk assessment eguat
the CSF and RfD (Wilson, 1991). In order
‘uncertainty, the following limité
for collection of toxicology dat
assumptions is provided.

for risk assessment
model is used to dss:
environmental levels
env1ronmenta1

animals. :
assumption 'oses (maximum tolerated dose, etc.) will
5 nsate for the loss of statistical power in
observing a 161 quency of tumor production. However, the
biological bas%s of this hypothesis has yet to be proven. The
cancer responsés are assumed to be linear with no threshold.
Historically, according to the USEPA National Contingency Plan
(1990) the de minimis site risk level for carcinogenic substances
has varied from 1 x 10 to 1 x 10°. As discussed previously,
this risk level was established by the USFDA for food additives

and adopted by USEPA and NJIDEP for certain other uses.

Regulatory and health agencies throughout the world accept
the hypothesis that humans are the most sensitive species when

27



extrapolating from laboratory animal toxicity data. This
argument can be joined from both sides. However, the Commiséion
supports the premise of comparative human sensitivity for public
health protection in the absence of peer-reviewed da%aiwgkthe
contrary. i

While head of the Carcinogen Assessment Gréup (
Anderson (1984) evaluated the conservative nats

factors) are recommended by the Co
The derivation of the CSFs defines a

the most conservative estimate of
hi co:s%rvatism has led USEPA to
state that risk estimg
high and the “
zero. '

CSF for 23
humans.
the best estimy f the IMS vary by 5 to 1000 fold. For the
carcinogenic substance acrylonitrile, Crouch (1992) calculated
the probabilitf distributions of unit risk. The USEPA (1986)
defines unit risk as the excess lifetime risk due to a continuous
constant lifetime exposure, under an assumption of low-dose
linearity, of one unit of carcinogen concentration. The USEPA
unit risk value for acrylonitriles using the IMS was 45 times

larger than Crouch's best estimate of risk.

Like CSFs, chemical specific RfDs are developed based upon a
known set of toxicologic data and the application of the data to

28



" basic risk management paradigms. The RfD is expressed in terms of
body weight (for examplé, in units of mg/kg/day)}. For non-

carcinogens there is an assumed threshold for adverse effects and
an acceptable Hazard Quotlent (H.Q.)of 1.0.

exposures are greab
H.Q. values 1e$s tha
less than the RED

A

used. An RfD" anaa’partlcular chemical may change when

UNCERTAINTY ANALYSIS and CONSERVATISM

Probabilistic analysis is a mathematical techhique that can
be used to characterize the distribution of doses in exposed
. populations and the uncertainty in estimates of dose for
individuals. The technidue was developed in the 1940s by Federal
researchers and has been used by the DOD, DOE, and EPA in

29




numerous applications. To date, no formal guidance for the use
of probabilistic analysis of risk has been issued by the USEPA.

‘Monte Carlo, Latin Hypercube or similar methodéipf

each iteration according to the mathemat’
equation. The outcome of this procedure i

egquation.
techniques for risk assesspent is that ¥*can be calculated
using the entire distri ; f' ’ ri‘inputs which have

Currently, USEPA

characterizing exposur individuals (USEPA, 1992).

Guidance on the:tise of

inputs the poss}%le values of which are, in fact, normally

distributed in the population be represented by a single
numerical value (point estimate). Regardless of whether the
~point estimate is selected as the mean, an upper percentile
estimate, or some other estimate of the distribution, no single
value can adeguately represent an entire distribution. Possible
examples of such inputs include daily inhalation vdlume, soil
and/or water ingestion rate, time spent inside and outside a
residenae years lxved in a given residence, body weight and food
consumptlon rate,.

30



The USEPA has recbgnized the strengths and weaknesses of
Monte Carlo analysis as evidenced by the publication entitled "a
Monte Carlo Approach to Simulating Residential Occupancy Periods
and Its Application to the General U.S. Population" (U&ﬁ?@ 450/3=

92~011 [Aug.,1992}), and by the memo of Fehruary 26"1992, from
rators and

Whereas Monte Carlo analysis hold prom se for geg@ratlng
it is

R

‘more realistic estimates of risk and ris} :_' §tandards,‘

important to realize that this a?proach is
quality of input information. Therefore,
inaccurate distributional input :
misleading risk estimates. The

necessary.
which can, 2y
a chemical in sgil through multiple media such as air, water and
vegetation, anéwultimately to a human internal dose. The
physicochemical and thermodynamic properties of a chemical result
in interactions with scil which retard or enhance its ability to
move in the environment. Most chemical fate models consider one
medium at a time. For example, most air models do not address
interaction with soil or water. They usually predict air
concentration at some distance from a source, such as a stack
under specific meteoroloéic conditions. Multiphase models are
being used by regulatory agencies to predict site-specific

31




transport characteristics. Chemicals may, however, move from
soil to air and be inhaled or be absorbed by a plant which is
then consumed.

It is recognized that total soil contaminant

are frequently much greater than the amount of t

USEPA Tox1c1ty Characteristic Leaching Pr
Toxicity Characterization (TC) tgstlng and ‘i

models are purported

For example, many

natural
Therefore, these

from the initial
are that they

and transport mwlels should 1mprove the overall risk assessment

process.

VII. REMEDY SELECTION and the MITIGATION of RISK

Risk management seeks to control or mitigate risks and
reduce the probability of exposure. The selection of the
appropriate remedial action is, in effect, a risk maﬁagement
decision. Remediation is achieved through either removal or

32 -




treatment of contaminants, or by the use of engineering or

institutional controls. Factors such as community acceptance,
cost reasonableness, technical feasibility, land use and other
regulatory constraints need to be evaluated by the ris ‘“

i

site remediation standards.

These inclu

endpoints; (2) exposure scenarios based_o d ﬁkage and total

&aae of a carcinogen, whereas for non—

\..r

exposure to aﬂ
carcinogenic chemlcals a dose which produces no adverse
physiclogical effects can be established. Chemicals are
presently classified as carcinogens by USEPA based on weight of
scientific evidence according to the following scheme from the
1989 Risk Assessment guidance for Superfund:

Class A* Carcinogenic to humans
Class B* Probably carcinogenic to humans
Class C Possibly carcinogenic to humans

* Likely or known carcinogens as described in "Draft

33



Revisions to Guidelines for Carcihogen Risk
Assessment.” USEPA/600/BP-92/003, August, 199%4.

determined based on a Hazard Index (USE
established reference dose (RfD). '

Tekas, as well as Ne éhave adopted a 107° risk management

nmental $posures, e.g., limited

standard for select

risk assessment ecause it leads to a dose or consumptlon
estimate upon whlch the overall management decision will be
based. Two factors to be considered when establishing soil and
‘groundwater remediation standards are: 1) exposure scenarios
based on land usage, e.g. residential, commercial, or industrial
and 2) total population size affected. The exposure scenarios
influence the cleanup standard required to achieve acceptable
risk levels because of different modes and extent of human
contact with potentially'contaminated materials. For example, a
site spécific risk assessment could yield different soil and

34



groundwater contaminant level cleanup regquirements (for the same

acceptable risk level, e.g. 10°°) for different land usages,
i.e., residential wversus industrial.

The size of the total affected population, inﬁ&ﬁﬁiti;h'to

J I

it and exposure control remedies

of the fact tﬁa. ; ese controls may deteriorate and permanent
remedies are m9§t'desirable. In addition, a maximum residual
contaminant 1e§ei must be achieved when exposure controls are
employed. This is to ensure that in the event of a total failure
of all exposure contrcls a minimum level of environmental and
public health protection is maintained. This "safety-net"
imposes a more stringent requirement than current regulations.

In order to assure that the risk values recommended by
the Commission do not lead to an undesirable public health effect
from an inadequate remediation, the Commission suggests that an
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additional test that is based on the size of the population at
risk for the specific site may be beneficial. The Commission

suggests that this could be done by characterizing

risk based
upon the duration of time during which one adverse
expected to occur in the total population at risk.

individually-based risk goals. For this purpos {

any remedy that still results'in one or mor

to achieve an acceptable remediation,
risk based standards may be required.

a site with a
40 mg

y '

of industrial®
existing subs: ntial impediment to the cleanup of contaminated
sites, namely iiability into the indeterminate future. 1In the
general case, State and Federal regulations require the
responsible party to retain 1iability essentially in perpetuity.
Even after the transfer of propefty, once or many times, the
responsible party remains liable for any subsequent discovery of
pollution or regulatory actions revising the cleanup standards.
The new Industrial Site Recovery Act through PL 1993, C. 139
indicates that long-term liability is severed unless an order of

magnitude decrease in remedial standards occurs and the original
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remedy is no longer protective. Changing remedial targets and
ongoing liability exposure provide disincentives for timely

remediation.

In the opinion of the Commission, providing ﬁér

remediation.

Therefore, it is the recommend. ;

illegal acts are committed in
@tion, remediation or severance of

on if standards change. However, the Commission
opines that retaining liability for remediation on the part of
the initial responsible party in perpetuity is poor publib policy
and has contributed to the slow pace of environmental remediation
in New Jersey. Once the property is permanently remediated,
including payment of a surcharge, severance of liability should
occur. Financing for potential subsequent remediation(s) would
be provided by placing an appropriate surcharge (perhaps 1~ 5%) on
all cleanups as they occur. All funds collected as a result of
this surcharge can only be utilized to provide follow-up remedial
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services for previously closed sites within the state.

' i
IX. RECOMMENDED RISK ASSESSMENT APPROACHﬁS

TRy

responsible party couﬁﬂ scn n the 51te aga1n$t Tier 1 criteria,-

determine if remedi®’
remedial options. I
desired the re

criteria are’
liability. t
NJDEP default Qﬁgumptions and reduces the uncertainty of the
assessment. Sites remediated uﬁder Tiers 1 and 2 are eligible
for surcharge reimbursement for the land use category under which
they were remediated. However, these sites may require listing
in the proposed central repository and/or a Declaration of '
Environmental Restriction (DER) if they are not remediated to
residential criteria. Tier 3 builds on Tier 2 and provides
alternative methods to derive site specific information,
Development of Tier 2 and Tier 3 remediation criteria is
supported by the use of site specific exposure data, physical
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characterization of the site, environmental fate and transport

data, biocavailability, uncertainty analyses and other
scientifically defensible methodologies. If permanent

ok
Rretasy

remediation is not practical, exposure control remedkg
those described in Column IV and V of Table 1 may b :
However, the followan crlterla must be satxsfleﬁ; i@g.to the

pre-tate

liability. These sites must be
repository and will require a DE

selected residential,
controlled. However
permanent, are notj:

ific because transport of the contaminants to

is highly sitew

the aquifer is}inﬁolved. The appropriate remediation standard

should account for physical site dimensions, such as the 1ocation
of contamination, rate and potential extent of contaminant
release, distance to the water table, and the location of point-
of~compliance for the receiving groundwater. These parameters
are not needed for other exposure pathways where little or no
transport is involved. It should also be pointed out that
treatment pathways that involve transport are substantially more
complicated to analyze than those that do not. 1In addition to
utilizing traditional concepts of risk assessment, substantial
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knowledge of site geology, environmental chemistry and

contaminant transport is required.

SITE~SPECIFIC STANDARDS

encouraged. When this is done, it must™b
to a decision tree that would be develope
guidance from an advisory committee.

so0il

Fcarbon,

solil texture,

bE of the actual absorption of the
vation of the water table, and the

(volatiles,
neutrals, 5
pathway is consﬁﬂered due to the wide range of mobilities
exhibited by the contaminants in the soil. The mobility of a
chemical can be approximated from its distribution coefficient
(Kd) . Mobile chemicals (low Kd) must be treated differently from
immobile chemicals (high Kd) as discussed below. Certain '
chemicals will have mobilities that vary with pH.

It is important to recognize that the mobility of different
classes of contaminants (e.g., volatiles, semi-volatiles, metals,
etc.) in soils may differ by several orders of magnitude. This
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variability will impact site specific standards when the
transport to groundwater or vapor.intrusion into buildings
contribute significantly to the overall risk. Site spegific
factors that will 1mpact transport in addition to contaﬂ%nant

e

methods, it is recommended that acceptable:

For protectionig: [ +:¥f a responsible party can

demonstrate that (1) €& aterint, i.e. free phase product,

has been remed

ground water remédlatlon may be suspended and a formal ground
water monitoring program initiated.

X.-RECOMMENDATIONS

New Jersey has long been the national leader in
industrial development, particulafly in the chemical,
petrochemical and pharmaceutical areas. However, New
Jersey has a challenge. We now have to deal with the
leQacy'of a past marked by widespread and often
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unregulated use of chemicals that has contaminated
literally tens of thousands of sites. This has led to

New Jersey having the unenviable reputation of the
largest number of sites on the federal Superfund list. g
But the Superfund legislation only covers 108 New

Jersey 51tes. Most of the remaining thousands of:‘““

contamlnated sites are relegated to the New Jeraﬁy 18
law. It should be noted that a large number Gi
industrial sites in the State of New Jerse
require remediation. These sites have ngkt ye*“been-
'jdentified in the current scheme becaus
triggers have not been activated.

dlsadvantaqed areas °f,mm
contribute substantl §1y
inequality and 1n3mm

these sites for both

b Mw

have been remediated to the level

fmpediments to remediation. In the
“Commission the major impediments

s

oplnlon of thef
include:

1. The inability to achieve permanence and sever
liability in a timely and cost effective

manner.

2. The broad-based application of redundant
conservative default assumptions.

42
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3. . Lack of performance-based regulatory

objectives.

)

health and environmental goals, the gam& aslon

ooy yo.\

1)

2)
remedlation and in the opinion of the
CommlsSLOn are protective of public health.

3) The Commission recommends adoption of a three-

tiered approach to site remediation. Tier 1 is
a restatement of the current NJDEP soil clean-
up criteria using a risk management standard of
107°. Tier 2 combines site-specific physical
characteristics and exposure information with
the NJDEP default assumptions and is driven by
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4)

5)

6)

the risk management standard presented in
column III (Residual Risk of Permanent Remedy)
Table 1. Tier 1 and Tier 2 are considered by
the Commission as permanent remedies for all

land uses and result in severance of future
liability. Tier 3 builds on Tier 2 and
provides alternative methods to derive ﬁ'

o\,n

specific clean-up criteria. Tier 3 L&

liability is not achieved using’
a deed restriction is required.

differential remediation criteria for
residential and non-residential sites,
consistent with Table 1.

The Commigssion recommends that if a site is
permanently remediated and a surcharge paid on
that remediation, future liability is
completely and permanently severed. This
recommendation should stimulate cleanup, insure

- complete and comprehensive remediation, and
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7)

8)

2)

10)

provide a mechanism to protect human health and
the environment.

sole purpose of readdressi*ﬁ

v

remediated and cloged sited.

o Ve

The Commissio racemnends the development and

residential clean-up criteria.

The Commission recommends the establishment of
a Risk Assessment and Risk Management Science
Advisory Board. This Board will advise the
commissioner of NJIDEP in the efficient
implementation of these recommendations and, if
appropriate, evaluation of future risk

assessment policy.

45




Management Study Commission are available th:gﬁgﬁ th
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