Evaluaton of Remedial Action Alternatives

Table 1

Param Petroleum Site

Burlington., NJ

{Groundwater)

Remedial Aliernative

Protection of Human Heaith and the Environment

Effectiveness and Reliability
in Attaining Applicable
Remedistion Standard

Reduction of Toxicity, Mobility or '

Volume

Risk Minimization

Impiementability

Consistency With Applicabie
Laws and Regalations

Potential Impacts on
the Local Community

Potential for

| Natural Resource Injury |

Estimated
Caosts
{MNet Present Value)

Monitored Narural
Attenuation (MNA)

MNA is only intended to monitor
and restrict use of the
@roundwater; however historic
and recent groundwater results
indicated that contaminants have
been effectively attenuated by
natural processes.

The MNA alternative offers
relatively little reduction in woxicity,
mobility, or volume. It relies only
on natural attenuation o reduce
toxicity by eventually degrading the
compaounds.

MNA relies oniy on natural
attenuation process and use
resiriction of the groundwater to
minimize the risk. This alternative
would entail minimum short-term
risks, but increased long-term risks
compared t other alternatives
evaluated.

The MNA aliernanive 1s veadily

implementable as it 15 a cowimon,
well-established approach. H would
require very little effort to
implement.

The MNA zaiternative is
consistent with the New Jersey
Technical Reguirements Jor
Remediation.

¢ Even though the MNA

alternative would have little
distarbance to the jocal
community, it may be
perceived by the community as
unprotective,

MNA, EMNA, and ISCO
are considered to equally
offer minirsum potential
for natural resource injury
due to their :
implementation.

- Capital Costs
z $10,000

D&M Costs

| = $340,000

| TOTAL
| —$356.000

Enhanced Monitored
Natoral  Attenuation
{EMNA)

EMNA, although offers less
aggressive contaminant

: degradation than 15SCCG, would

aliow Advanced ORC to contact
with contaminants for up (o 12
months.

The EMNA offers the greatest
reduction i the toxicity, mobility,
or volume of the conmminants
through natural degradation

i enhanced with ORC Advanced
. injection.

The EMNA alternative will reduce
the risk most effectively by
degrading and reducing the
contaminant concentrations on site.
The alternative may bave moderate
risks/impacts to nearby residents

due to injection activities.

The EMNA alternative is readily
umplementable, as it is an easily
applied treatinent with demonstrated
effectiveness. Its implementation
would involve some injection
activities.

The EMNA alternative is
consistent with the New Jersey
FTechnical Requiremenis for
Remediation.

Compared 10 [SCO, the EMNA
alternative provides stightly
lower shori-term impacts due
to its smaler number of
injection points, but the
alternative may provide higher
long-term hmpacts due to is
ionger required period to reach
the cleanup standards.

MNA, EMNA, and 1SCO
are considered to equally
offer mmimum potential
for natural resource injury
due to thew

implementation.

Capital Costs

= $256,000

TOTAL
= 5600.000

In-Situ Chemicat
Oxidation (ISCQ)

i Contaminants would effectively

be degraded by chemical reaction
of the ISCO alternative; however,
its effectiveness will depend on
the contact between the
reducing/oxidizing materials and
the contaminants.

The ISCO offers the greatest
reduction in the toxicity, mobility,

i of volume by actively pursuing
¢ conteminant degradation through

injection of RegenOx.

The ISCO alternative may entail
slightly higher risks/impacts to
workers, compared to EMNA due (o
a larger number of injection
locations and potential hazard from
chemical reactien.

The ISCO aiternative is readily
implementable. The alternative is
expecied io achieve the applicable
remediation standards most quickdy,
but would likely require higher
effort for injection activities
compared to EMNA.

The ISCO alternative is consistent
with the New Jersey Technical
Regquirements for Remediation,

The ISCO alternative is
expected to have slightly
higher short-term impacts to
the comamunity, compared (o
EMNA, due o its larger
number of injection locations.
The aliernative, bowever,
would greatly reduce long-tenm
impacts 1o the community
hecause its short period
regwired to achieve the cleanup
standards

MNA, EMNA, and ISCO
are considered 1o equally
offer minimum potential
for natural resource njury
due to therr
implementation.

Capital Costs
= $300,000

O&M Costs
= $250.000

TOTAL
= $550,000

Air Sparging /Soil
Vapor Extraction

(AS/SVE)

Refatively high effectiveness of
exiract:on system as part of the
AS/SVE alternative is expected

i for this site due wo high

permeability of the impact
aguifer. However, it may not be
effective to address TBA at
depth.

The AS/SVE alternative, although
considered to be more aggressive in
reducing mobility and volumes of
the conteminants than EMNA and
ISCO, would not directly degrade
the confaminanis.

The AS/SVE altemative may have z
higher short-termn risk to workers
during instaliation of the systems
and would likeiy also involve
greater long-term risks due fo its
ionger operation period compared to
the EMNA and ISCO alternatives,

AS/SVE is readily implementable;
however, it 1s considered slightly
less favorable than other aliernatives
because it would require
considerable system instaliation and
systern maintenance efforts.

The AS/SVE alternative is
consistent with the New Jersey
Technical Reguiremenis for
Remediation.

nstallation of AS/SVT system
may provide some disturbance
to the community due to noise,
exhaust and other operational
activities

| AS/SVE would result in
i potential for water runoff
to downgradient

streamns/waterways, etc;
thus considered as the
least favorable in meeting
this eriterion.

Capital Costs
= $500,000

O&M Cosis
= §$1,200,000

TOTAL
= $1,760,000
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