Table 17: Summary of Comparative Analysis of TVOC Alternatives

Assessment
Factors

V1 - No Action

V2 - Natural
Aftenuation

V7 - Qn-site In-welt Air

Stripping/Off-site In-well Air
Siripping at Hot Spots and

at Brookhaven Airport

V10b - On-site In-Well Air
Stripping/Off-site In-well Air
Stripping at Hot Spots and at
Brookhaven Airport

Key Components

Regutatory requirements
mandate detailed evaluation
of the No Aclion allernative.

Source removal system using
ra-circulation wells with air
stripping treatment near
Building 96 and continued
operation of on/off-site IRAs,

Reduction of contaminants
through naturally occurring means.

On- and off-site 1RA systemns and source
remeval system using re-circutation wells
with air stripping treatment near Building

96 and on-site in-well air stripping at
Middle Road.

Off-site in-well air stripping wells at LIPA
(1), Airport (8), North St. {3), North St,
East (1) and the westem low-level VOC

plume {4).

Monitoring and natural attenuation

On- and off-site IRA syslems and source
removal system using re-circulation wells
with alir stripping treatment near Building
96 and on-site in-well air stripping at
Middle Road.

Ofi-site in-well air stripping wells at Indus-
trial Park {1}, LIPA (3), Alrpo (7), Norh St
{4), and North Street East (1).

Menitoring and natural aftenuation

V11- On-site In-well Air

Stripping/Ofi-site In-well Air
Stripping at Non-residential
Areas/No Treatment at LIPA

V13- On-site and Off-site
Extraction Wells with
Treatment System On-site

Short-Term
Effectiveness

Provides shori-term protection
of human health and the
environment. Remedial

action objectives cannct ba
achleved,

Polential risk to warkers thraugh
dermal contact and inhalation.

Polential risk to workers thraugh
desrnal contact and Iinhalation.

Potentiat risk to workers through
dermal camact and inhatation.

On- and off-site IRA systems and source

| removal system using re-circutation wells

with air slipping treatment near Building

- 86 and on-sile in-well air stripping &t

Middle Road.

Off-site In-well alr stripping wells &t Industrial
Park {1}, Airport {10}, Nosth St. (3), and North
Street East(1). No treatment at LIPA.

Monitoring and natural attenuation

On- and off-site IRA systems and source
removal sysiem using re-circulation wells
with alr stripping treatment near Building
96 and on-site extraction well at Middle
Road.

On- and ofi-site extraction wells at
Industrial Park (1}, LIPA {3), Airpari (7),
Naorth St. {4), and Norh Street East (1).

Monitoring and nalural altenuation

Long-Term
Effectiveness

Caontaminants may continue to
migrate and possibly impact
downgradiant recaplors inclu-
ding Casmans River at 5-15 ppb.
Health risks have been minimized
through institutional controls like
public water hoockups Since no
long term menilosing and modeling
are available, long-temn effeclive-
ness cannat be ensured.

Significant contaminant removal
from the aquifer through on/off
site IRAs and source control.

Long tenm monitoring and modeling
will verify long-term effectiveness.

Significant contaminant removal
from the aquifer through on/off
site IRAs and source control.

Long terrn monitoring and modeling
will verify long-term effectiveness

Significant contaminant removal
fram the aquifer through on/oft
site IRAs and source contral.

Long term mronitoring and madeling
will varify long-term effectiveness

Potential risk to workers through

3| derrmal contact and inhalation.

Potential risk to workers through
dermal contact and inhalation.

Reduction of
Toxicity, Mobility
and Volume

No direct reduction of contamin-
ant toxicity, mohility or volume
since no treatment is involved.

Plume migrates down to Suniise
Highway at concentrations up lo
50 ppb. Significant plume migra-
tion occurs offsite in this aliemative.

Natueal atienuztion does result in
reducticn of contaminants through
nalurally occurring means, but the
process is slow.

Plume migrates down 1o Sunrise
Highway al concentrations up io
50 ppb. Significant plume migra-
fion occurs offsite in this altemative.

Significant contaminants removed {rom

aquifer. MCLs are reached in Upper

Glacial in slightly over 30 years. Plume
migration down to Brookhaven Airport

(6,000 feet).

Significant cantaminants removed from
aguifer. MCLs are reached in Upper Glacial
in 30 years. Allernalive meels RAOs lor
plume growth and cleanup of Uppear
Glacial within 30 years.

. Significant contaminant removal

from the aquifer through on/aif
site IRAs and source control,

{ Long term monitoring and modeling

will verify long-term effectiveness

Significant cantaminant removal
from the aquifer through on/oft
site IRAs and source cantrol.

Long term rmonitoring and modeling
will verify long-term effectiveness

Implementability

Na technical difficulties wilt
be experienced.

No major consiruction involved.

Construction of off-site IRA and
source rermoval system should
pose ng difficulties.

Requires the installation of wells in
residential areas (LIPA, North SL.).
Requires access for installation of
Naorth Strest East wells on private
property.

Fequires the installation of wells in
residential areas (LIPA, North St.).
Requires access for installation of

North Street East wells on private

propery.

Significant contaminants removed from
aquiler. MCLs are reached in Upper
Glacial in slighily over 30 years,

Significant contaminants remaoved from
aauifer. MCLs are reached in Upper
Glacial in 30 years, Alternative meeis
RAQs for ptume growth and and cleanup
of Upper Glacial within 30 years.

Cost - Capital/
Total Present Worth

$0.00/$0.00

$1,697,000/$11,786,000

510,814,000/$25,598,000

$9,728,000/$23,880,000

| Requires access for installation of North

Strest Eas! wells on private property. Less
difficult to implement due lo the lack of wells
in residential areas.

Requires the installation of wells in rest-
dential areas {LIPA, Narth St.). Requires
access for instaliation of North Street East
waells on private property. Requires the
installation of piping throughout residantial
nelghborhood. Requires installation of
piping under the Long Island Expressway
and railroad tracks.

Compliance
with ARARs

Chemical specific ARARS will
not be achieved,

ARARS will not be achieved in
30 years in the aquiler.

ARARS will not be achieved in 30 years

because MCLs wili still be exceeded
at small areas near the airport.

ARARS are met within Upper Glacial
aquifer within 30 years.

| $9,142,000/323,615,000

58,261,000/525,056,000

QOverall Protection
of Human Health

This allemative will not protect
human healih and the environment.
Paossible receptors {o be impacted
by the VOGC plume include the

The IRAs provide for the protection
of human heafth and the environ-
ment by capturing the high-level
VOGs en- and off-site, The source
removal will prevent any furither
deterioration of the aquifer,

VOCs will continue to migrate

Will pretect human health and the

environment through contaminant reduction

bath on- and off-sile.

Further plume migration and discharges o the

Will prolect human health and the environ-
ment through contarminant reduction both
on-and off-site.

ARAHS are mat within Upper Glacial

aquifer slightly after 30 years.

ARARS are met within Upper Glacial
aquifer within 30 years.

| Wil assistin prolection of human health and the

environment through contaminant reduction both

2| on-and off-site,

5| MCLs are reached in the Upper Glacial aquifer

in slightly over 30 years.

| Provides forless protection against plume growth

and migration but easier to implament due to no
wells [ocaled in fesidential areas.

Wil assist in protection of human health and
the envircnment through contaminant
reduction both on- and off-site.

MCLs are reached in the Upper Glacial
aquilerin 30 years.

Acceptance

and the Environment Camars River. and Impact the Carmans River Camans River are reduced. MCLs are reached in the Upper Glacial
Risks have been minimized wilhin 30 years, but at low lavels aquiferin 30 years.
\hrough public water hookups {5-15 ppb). MCLs are reached in tha Upper Gladiat aguiler
Contaminants will continue migrating | in sfightly over 30 years,
oft-site, down to Sunrse Highway
at concentrations exceeding 50 ppb.
State Acceptance
Community




Table 18: Summary of Comparative Analysis of Strontium Alternatives

Assessment
Factors

S1 - No Action

S2 - Natural Attenuation

34 - In-situ Precipitation

Key Components

Regulatory requirements mandate
the detailed evaluation of the
No Action alternative.

Reduction of contaminanis through natural means.
Fublic awareness program and long-term monitoring.

installation of additiona! manitoring wells to monitor the
degradation ¢f the strontium-80 plume.

institutional controls.

Immobilize Sr-90 by the injection of sedium
phosphate and lime Io precipitate the Sr-80
from groundwaier.

Instifuionat contrals.

Short-Term
Effectiveness

No impacts.

Potential risks o workers during drilling of moniloring wells,
matertal handling and sampling aclivities.

Potential risks to workers during drilling of injection
wells, malerial handling and sampling activilies.

Long-Term
Effectiveness

Cannat verily the long-term effectivenass
without long-term monitoring and madeling.

Strontium present in aquiler above MCLs
beyond 30 years.

Minimal migration expected due to low mobility in agquifer
Long-term effectiveness is verified by long term manitoring
and modeling resulis.

Reduces the migration of Sr-80 within the
aquifer. However, due to low mability and flat
gradient at Chemical Holes, Sr-90 migrates very
fittle under natural attenuation conditions.

Effactive for the Chemical Hales araa,
praventing migration of the plume.

Reduction of
Toxicity, Mobility

Mability of the strontium-90 is reduced by

30 years.

HAOs are not mel as Sr-80 exceeds MCLs after 30 years.

and Volume Nodirect reduction since no freatment Natural attenuation results in reduction of toxicity and volume the precipitation aof the strontium-90. Radio-
is involved. without significant migration. active decay will reduce toxicity and volume.
Drilling contractars readily available. Injection
wells ara shallow wells.
No major construction involved. y : . - "
{ud d for final design.
Mo technical difficulties will be experienced. ) o . o Apilot study is required for esian
Implementability Aequires moniloring which can be easily implemented. Sampling for treatment effectiveness and
greundwater monitoring can be implemented.
Cost - Capi
Total P(I':ESPEIE'IatI‘;NOI'th $0.00/%0.00 $157,000/5949,000 $1,040,000/$2,001,000
) R ; : Groundwater quality ABAAS may be met as
. Groundwater quality ARARS are not achieved ; .
Compliance Gruundwater quality ARARS are nol aCh‘.EVEd ; ; Sr-90 is remaved from the groundwater into
with zRARS al the Chemical Holes, WCF and BGRA in at the Chemical Holes, WGF and BGRR in 30 years. tha scit matrix, bt nof remever from the

environmens.

Overall Protection
of Human Health
and the Environment

Does naot insure

Provides for protection of human health through public
awareness programs, land-use controls, and on-site
monitoring.

This alternative is protective of human health
and the environment as Se-90 is freated in-sity
withoul the potential exposure to Sr-80
associated with ex-situ allernatives.

State Acceptance

Community
Acceptance

S7 -Pump-andTreat
at WCF/Reactive Wall
at Glass Holes

Installation of a two-well extraction system,
treatment via ion exchange, and discharge 1o a
hasin tor the WCF/PFS 5r-90 plume.

Installation of & barrier wall at the Ghemical Holes
io prevent migration of Sr-80.

Insti{utional contrals.

Potential risk to workers through dermal contact
and inhalztion.

Complele treatment after 25-30 years of treatment
down to MCLs at WCF/PFS. Camplela treatment
at Chernical Holes after 10 years.

Rad waste from the ion exchange aystern will
need to be disposed of.

5r-80 at Chemical Moles allowed to decay in-silu
without any plume migration.

A permanent reduction down ta the 8 pCifl MCL
is achieved ai all areas after 25-30 years resulling
in tha reduction of 1oxicity. Mobility and plume
grawth is reduced at the Chemical Holas area.

Pump and treat equipment readily available and
implementable.

RAeactive wall may be difficult to install.

$2,191,000/56,011,000

Chemical-speciiic ARARS of 8 pGifi are reached
at all locations within 25-30 years. Reaclive wall
will remave Sr-90 down to below MCLs as water
passas through for pproximately 30 years. Sr-80
remnains in ground beyond 30 years as it decays

Potential expesure fo 590 has increased in this
altemative due 1o O&M activities for the treaiment
systems and the management, transportation and
disposal of residual wasle.

Risks would be retiuced as a result of less teatiment
at the Chemical Holes,




Table 19: Summary of Comparative Analysis of Tritium Alternatives

Assessment
Factors

T1 - No Action

T2 - Natural
Attenuation

T3 - Natural Attenuation
with Tritium IRA System

Key Components

Regulatory requirements
mandzie detailed avaluation
of the No Aclion alternalive.

Raduction of contarminants
{hrough naturally occurring
maans wilh the exisling
Tritium IRAin standby.

Groundwater monitoring.

Reducticn of contaminants through
naturally occutring means with the
existing Tritium [RA.

Groundwaler monijcring.

T5 - Extraction/
Recirculation

T6 - Hot Spot Removal/
On-Site Storage

T7 - Hot Spot Removal/
Off-Site Evaporation

T8 - Hot Spot Removai/
On-Site Evaporation

Short-Term
Effectiveness

This alternative would provide
for short-term protection of
hurman health and the
environment. Remedial
action objeclives cannol be
achieved.

Possible risk to workers
exisis through dermat
contact.

Possible risk to workers exists through
dermal contacl.

Instzllation of four extraction wells to
contain the 20,000 pCiA tritium
cancentrations. Extracted water will

have TVOGs removead via air siripper
and discharged to RA-V recharge basins.

Tritium IBA in standby.
Groundwater monitosing.

Coniain the highest {ritium concenirations
with two low flow extaction wells pumping
for one year. Extracled water witl be
slored in an on-sile storage tank for 50
years. i

Tritium IRA in standy.
Graundwater monilafing.

Both allernalives coniain the highast tritium

concentrations with twa low flow extraclion wells

pumping for one year.

T7- Extracted water will be disposed of off-sita by
evaporation.

T8~ Extracted water will be disposed of on-sile by
avaporation.

Tritium 1AA in standby.
Groundwaler monitoring.

Long-Term
Effectiveness

Long-term effeclivenass
cannal be verilied without
long-term monitoring and
modeling resulis.

Tritiumn plume size and levals
will dacrease to below MCLs
within 20-25 years. Plume does
not significantly migrate.

No lang-term exposure to
rasiduals.

Tritium plume size and levels will decreass
{o below MCLs within 20-25 years. Plume
does not significantly migrate. No advantage
ta the operation of the IRA system,

No leng-term exposure o residuals. Carbon

far the treatment of YOCs can be regenerated

and re-used.

Patential risk to workers through dermal
conlact and inhalation.

Potential risk to workers through dermal
contact and inhatation.

Potenlial risk {o workers through dermal
contact and inhalation.

Reduction of
Toxicity, Mobility

Some reduglion of trilium
achiaved, but cannot be
evaluated without

Triliumn concentralions are
recuced to be balow MCL
concentrations within 20-25 years,

Tritiem concentrations are reduced to below
MCL concentrations within 20-25 years.

Tritiurn plurme size and levels will
decrease to below MCLs within 15-20
years.

Plume does not migrate off site.

No long-lerm exposuse |o residuals.

Tritium plume size aﬁd levels will decrease
to below MCLs within 20 years. Piume does
not migraie oft site.

Possible exposure {a stored tritium for up
{o 50 years.

Teitiurm plurne size and levels will decrease
to below MCLs within 20 years. Plume does not
migrate off site.

Possiblz ofi-site exposure io evaporated
tritium, below air discharge limils,

2l Tritium concentrations dre reduced to
|| below MCL concenlrations within 15-20

years.

Furher groundwater sampling and
medeling will confirm the rate of
attenuation. Mo great reduction in
migration when compared lo T2.

Trifium concenlrations are reduced to
below MCL concenlralions within 20 years.

Furiher groundwater sampling and modeling
will confirm the rate of attenuation. No great
reduction in migraticn when compared to T2.

Trilium concentrations are reduced 1o
below MCL concentralions within 20 years.

Furiher groundwater sampling and medeling
will confirm the rate of altenuation. No great
reduclion in migration when compared to T2.

The lechnologies and equipment
raquired are readily proven and
commercially avaitable.

Groundwaler moniloring can be
easily implemented,

The technologies and eguipment required are
readily praven and commercially avatiable.

Groundwater munilo:ring can be easily
implemenied. !

The technologies and equiprent required are
readily proven and commercially available.

Groundwalter monitoring can be easily
implemented,

Permitling difficulties with approvals for the
discharge of tritium io the atmosphere.

and Volume manitoring and modeling Further groundwalter sampling Further groundwaler sampling and modeling
resulls. and modeling will confirm the will confirm the rate of atienuation.
a
rate of atienuation.
No major construction involved.
. No major canstruction involved. |RA systern
qH No technical difficulties wil Groundwater monitoring can be | s currently in operation.
Implementability be experienced, easlly implemented.
Groundwaler manitoring can ba easily
Reguires accepltance by implernenied.
regulatory agencies.
Cost - Capital/
$0.00/30.00 $0.00/%1,897,000 il ,257,000
Total Present Worth 50.00/83.257.0
Compliance
with ARARs May nol comply. Comglies afler 20-25 years. Complies after 20-25 years.

$853,000/54,802,000

$1,349,000/%3,663,000

T7- 5331,000/626,776,000
T8- $6528,000/53,654,000

Overall Protection
of Human Health
and the Environment

May nol be protective of
human heafih and the
environment.

Protective:

Groundwaler is reduced to
balow MCLs without
migrating off site.

Prateclive:
Greundwater is reduced lo below MCLs
without migrating off site.

Complies alier 15-20 years.

Complies after 20 ye@;rs.

Complies after 20 years.

State Acceptance

Protective:
Groundwaler is reduced to below MCLs
without migrating off site.

Proiective:
Groundwaler is reduced (o below MCLs
without migrating off sile.

Protective:
Groundwaler is reduced to below MCLs
without migraling olf site.

‘Tritiurn requiring on- and ofi-site evaporation
will result in small exposuras.

Community
Acceptance
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