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1.0 PRELIMINARY REMEDIAL TECHNOLOGIES

On May 15, 1990, Atlantic Environmental Services, Inc. (Atlantic) was retained by the
Department of the Navy, Northern Division - Naval Facilities Engineering Command,
Philadelphia, Pennsylvania to conduct an Installation Restoration Study at the Naval Submarine
Base - New London (NSB-NLON) located in Groton, Connecticut. This report is prepared
pursuant to Task F9 as outlined in the Statement of Work for A/E Contract N62472-88-C-1294,
dated May 16, 1988.

The Installation Restoration program consists of two levels of investigation and
evaluation. The Step I preliminary assessment/site inspection (PA/SI) phase is applicable to 7
of the 11 identified sites at NSB-NLON. The objectives of the PA/SI (Step I) are to determine
the presence or absence, as well as the order of magnitude, of specific toxic or hazardous
contaminants, or other contaminants which may be present in concentrations considered to be
an environmental risk. Step I includes an initial field sampling program to identify if
contamination is present onsite and warrants a Step II remedial investigation and feasibility
study. A Step II remedial investigation/feasibility study (RI/FS) involves a comprehensive onsite
investigation to determine the extent of contamination, assess health and environmental risks and
evaluate remedial alternatives.

The majority of work performed under the above-referenced contract consists of Step I
site inspections and Step II remedial investigations which are presented in a separate report titled
"Installation Restoration Study, Naval Submarine Base - New London, Groton, Connecticut,
June 1991", hereafter referred to as the IR study. ‘f

This section of the Feasibility Study contains a preliminary screening of remedial
technologies at Step II sites. This preliminary screening is the first function performed during
a Step II feasibility study. The steps of a feasibility study as recommended by the USEPA in
their guidance for conducting remedial investigations and feasibility studies under CERCLA
(October 1988, EPA 540/G-89/004) are listed below:

|
1. Development and Screening of Altematives

¢ Identify Potential Treatment Teclhnologles and Containment/Disposal
Requirements for Residuals or Untreated Waste (Task F9, Technology
Master List)

Screen Technologies (Task F9)

Identify Action-Specific ARARs

Assemble Technologies into Alternatives

Screen Alternatives

2. Detailed Analysis of Alternatives
* Further Define Alternatives as Necessary

* Analyze Alternatives Against Evaluation Criteria
® Compare Alternatives Against Each Other
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The four Step II sites at NSB-NLON are Area A, DRMO, Lower Base and Over Bank
Disposal Area (OBDA). Due to the physical proximity of the OBDA to Area A, OBDA’s small
size and the similarity in contaminants detected, OBDA is considered a part of Area A for
purposes of this preliminary screening.

Background information and the determination of the rate and extent of contamination
and the risk assessment for these sites can be found in the IR report and will not be repeated
herein. Exposure pathways and environmental media that may have to be addressed by remedial
actions have been identified in detail in the summary and recommendations section of the IR
report. A summary of these areas of concern is presented in Table 1-1. In a subsequent phase
of the feasibility study, these areas of concern will be developed into specific response objectives
for each site. : ‘

This report, based upon the identified areas of concern, presents a master list of
potentially feasible technologies, and screens these technologies for use at NSB-NLON based
upon site conditions, waste characteristics, and technical requirements. Technologies that may
prove extremely difficult to implement, will require unreasonable time periods, or will rely on
insufficiently developed technologies have been eliminated.

1.1  Master List of Technologies

A technology master list was developed which contains all remedial technologies
identified for initial screening for each treatment media of concern. The master list is
summarized in Table 1-2. In selection of technologies for initial screening, emphasis was placed
upon in situ technologies at the Lower Base since excavation will be extremely difficult in this
site as it is highly developed and serviced by several underground utilities. In addition to
technologies identified by Atlantic staff, several references were used to identify technologies.
These references are listed at the end of this report.

The treatment media of concern at NSB-NLON are: 1) water, which includes surface
and ground water, and 2) soils and sediments, which include volatile compounds in soil pore
spaces. These groupings were chosen to facilitate the evaluation of technologies. Except for
removal methods, technologies applicable to ground and surface water are identical. The same
reasoning applies to technologies applicable to soils and sediments.

1.2 Screening of Technologies

The master list of technologies was screened to eliminate or modify those technologies
that may prove extremely difficult to implement, will require unreasonable time periods, or will
rely on insufficiently developed technology based upon a knowledge of site conditions, waste
characteristics, and technical requirements.

Difficulty to implement was judged based on engineering constraints such as availability
of equipment or contractors with proper expertise, or physical site constraints. Institutional
implementability, such as permit requirements or public acceptance, was not used to eliminate
process options during this initial screening.

FS REPORT NSB-NLON -2- AUGUST 1992



Unreasonable time periods were only considered in regard to the time it takes to prevent
the risks posed, i.e., the time to stop migration to critical exposure pathways. Technologies that
require long term maintenance or operation were not eliminated during the initial screening.

Insufficient identified technologies were defined as technologies that have not been
demonstrated to be successful at the field scale. Some emerging technologies that appear
promising and directly applicable to NSB-NLON were retained for further evaluation. Emerging
technologies are those that have undergone limited field scale demonstration and are classified
as pilot-scale, bench-scale, research and development stage, conceptual or laboratory-scale
technologies.

The results of the initial screening are presented in Table 1-3, Screening of Technologies
by Media. Those technologies that are still considered a potential option are so identified in the
table. Based upon these potential options or preliminary remedial technologies, a limited number
of alternatives for remedial actions will be developed in light of the response objectives
identified.

Cost was not considered during the preliminary screening. As a result, there are many
technologies still listed as potential options that will be eliminated during later screening stages
of the feasibility study. One of the later stages of the feasibility study is the assembling of
technologies into alternatives followed by the screening of alternatives. This screening will
evaluate effectiveness, implementability and cost. For example, if there are several remedial
alternatives with comparable effectiveness and implementability, only the most cost-effective
alternatives will be selected for detailed analysis.

1.3 Summa

This report identifies and screens technologies that may potentially be used for remedial
activities at NSB-NLON. This report is the first step of the Feasibility Study and does not
define potential remedial alternatives that may be implemented at NSB-NLON. It is
informational in nature and cannot be used to determine potential cost estimates, compliance with
ARARs or elimination of human health or ecological risks. Its purpose is to insure that an
appropriate range of waste management options is fully developed for the detailed analysis phase
of the feasibility study.
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TABLE 1-1

& AREAS OF CONCERN

o

a Health Risks ' Ecological Risks Exceedance of ARARs

Z | 1) Surficial soils containing lead, PCBs, : None* 1) Soils are classified as RCRA

‘rﬁ PAHs, and/or beryllium present, ' hazardous waste due to lead content.

. unacceptable risks via fugitive dust 2) Ground water contains trichloroethene

5 inhalation, dermal contact and ingestion. and selenium above MCLs

% None None* 1) Soils are classified as RCRA

hazardous waste due to lead content.
2) Ground water contains benzene, vinyl
chloride, 1,1—dichloroethene, selenium
and cadmium above MCLs.
| 1) Sediments in Area A downstream and | 1) DDTR is sediments in Area A 1) Ground water contains
OBDA containing DDTR present downstream, poses an ecological risk. trichloroethene, benzene,
unacceptable risk due to dermal contact 1,4—dichlorobenzene and cadmium

. and injestion. above MCLs.

+ 2) Surficial soils in Area A landfill 2) Area A surface waters contain
containing PCBs pose unacceptable risk cadmium, copper, iron, lead, manganese,
from fugitive dust, inhalation, and and mercury above AWQC.
dermal contact. ' 3) The Thames River at outfalls from

Area A contains manganese above
AWQC.

MCL = Maximum Contaminant Level

AWQC = Ambient Water Quality Criteria

PAH = Polynuclear Aromatic Hydrocarbon

PCB = Polychlorinated Biphenyl

DDTR = DDT and Its Metabolites DDE and DDD :

* This determination is based on existing information. Additional sampling and assessment has been recommended.
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TABLE 1-2

TECHNOLOGY MASTER LIST

MEDIA: SOILS AND SEDIMENTS

SBX

Access Restriction
o deed restriction
® fencing

No Action
® no action
® passive remediation

Containment

® caps

® grout barriers/curtains

® slurry walls

® diaphragm walils

® sheet piles

® site grading and storm
water management

Flood Protection

® dikes
o flood wall
® cover

Excavation
® backhoe
® auger
® soil freezing

Dredging
® mechanical

® hydraulic
® pneumatic

Biological
® aerobic

® genetic engineered
® anaerobic

Physical/Chemical

® soil venting
® soil washing
@ stabilization
® degradation (hydrolysis)
(oxidation)

o CROW™ (contained

recovery of oily wastes)
® steam injection/

vacuum extraction

Thermal
@ vitrification

® electro—acoustic
® radio—frequency
destruction

Biological

® landfarming

¢ composting

® bioslurry

® anaerobic

® genetic engineered

Physical/Chemical

® steam stripping

® air stripping

® dechlorination

® hydrolysis

® oxidation

® dewatering

® soil washing

® solvent extraction
® photolysis

® stabilization

Thermal
® incineration
® pyrolysis
® low temperature
thermal desorption
® vitrification

Landfill

Reuse

Treatment

® solid waste disposal
area
@ secure chemical landfill

® usein asphalt batch
plant (aggregate)

® usein cement manu—
facturing (raw material)

o fill after treatment

o fuel for boilers/kilns

® see ex—situ treatment




TABLE 1-2 (continued)
TECHNOLOGY MASTER LIST
MEDIA: WATER

y _REMOVAL || ‘IN-SITU TREA 1B REATMEN .
Access Restriction Ground Water Controll Removal Biological Biological Disposal

® deed restriction ® subsurface drains @ subsurface drains @ aerobic ® activated sludge . ® discharge to POTW

® fencing ® wells ® pumping wells ® anaerobic ® aeration basin ® discharge to surface water
— skimmer @ genetic engineered ® spray irrigation ® discharge to ground water
No Action Containment — single ® permeable treatment beds | e artificial wetlands ® transportation to offsite

® no action ® caps — dual ® wetlands treatment ® fixed bed treatment

® passive remediation ® grout barriers/curtains o fluidized bed
® slurry walls Physical/Chemical ® powdered activated carbon
® diaphragm walls ® oxidation treatment
® sheet piles ® precipitation ® rotating biological disks
@ site grading and storm ' ® sequencing batch reactor

water management ® trickling filter

NOIN-GSN LI0OdTd S

. Flood Protection Physical/Chemical

A ® dikes ® air stripping

® flood wall ® carbon adsorption

® cover ® dewatering

® dissolved air flotation
® evaporation

o filtration

® flocculation

® precipitation

® gravity separation

® hydolysis

® ion exchange/resin adsorption
® neutralization

® oxidation

® photolysis

® reduction

@ reverse 0smosis

® solvent extraction

® sonic treatment

@ steam stripping

Thermal

® wet air oxidation

® supercritical water oxidation
® incineration
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E TABLE 1-3
SCREENING OF TECHNOLOGIES
% MEDIA: SOILS AND SEDIMENTS
~
Z PROCESS POTENTIAL OPTION
w TECHNOLOGY OPTION DESCRIPTION SCREENING COMMENTS ArcaA] DRMO | Lwr Base
W ESPONSE:ACTION::EIMITED:ACTION:
E ,,,,, estrictic Deed Restriction Property deed would contain notice Easyto implement. Only effective in preventing direct contact. Could be
regarding contaminated soils and would used in conjundion with containment response actions. Does not reduce [] L] (]
O restria disturbance of these soils. contamination volume or migration.
z Fencing A physical barrier to prevent outside entry. | Easy to implement. Only effective in preventing direct contact. Does not
reduce contaminant volume or migration. This process option could be [ L] [
used in conjunction with contaminant process optionsto make a more
effective alternative.
Passive Remediation | Process relies on natural processes which | Easy to implement. May take a long time. Does not prevent contaminant
can assist site remediation such as migration. Probably not effective for inorganics. Proper site conditions L] ° L]
biodegradation, adsorption, volatilization | necessary.
and photolysis.
No Action No Action. Does not reduce contaminant volume or migration. Easy to implement, ° (] L]
‘RESPONSEACTION: CONTAINMENT.
Cap A low permeability cover placed over Easyto implement. Proven technology. Not effective for soils below
' wastes to prevent precipitation infikration |ground water elevation. Prevents direct contact and fugitive dusts. Re— L] . L]
l\l and direct contact. quires long term maintenance. Does not reduce contaminant volume. )
Grout Barriers/ Drilling an array of holes and pumping Involves subsurface disturbances. Difficuk to implement in areas such as
Curtains grout into the soilto form a low the Lower Subase with underground utilities. Does not reduce contaminant L] °
permeability barrier. volume. Effectiveness of low permeability barrier is questionable.
) Continuous ground water control may be required.
Slurry Wall Use of a bentonite slurry wall to form a Involves subsurface disturbance. Difficult to implement in areas such as
low permeability barrier. the Lower Subase with underground utilities. Does not reduce contaminant L] L]
volume. May not be compatible with sait water. Long term maintenance.
Continuous ground water control may be required.
Diaphragm Walls Reinforced concrete walls poured into Involves subsurface disturbance. Difficult to implement in areas with
slurry filled trenches to form a low underground utilities such as the Lower Subase. Does not reduce L] L]
permeability barrier. contaminant volume. Requires iong term maintenance. Compatibility with
salt water and contaminants may be a problem. Continuous ground water,
contral may be required. :
Sheet Piles Metal sheeting is hammered into the Involves subsurface disturbance. Difficult to implement in areas such as the
ground to form a low permeability barrier. | Lower Subase with underground utilities. Does not reduce contaminant L] L]
volume. Requires long term maintenance. Long term effectiveness due to
> corrosion questionable. May leak at joints. Continuous ground water
c control may be required. Lower Subase has an existing sheet pile bulkhead.
) Site Grading and Grading and storm water structures to pre—{ Easy to implement. Requires minimal maintenance. Does not reduce
c Storm Water vent transport of contaminants from contaminant volume. Does not prevent infikration of direct precipitation. ° . e .
v Managemenl surface soils or sediments.
-
[a—y
O
\O
[\®]



TABLE 1-3 (continued)
SCREENING OF TECHNOLOGIES
MEDIA: SOILS AND SEDIMENTS

NOIN-4SN LJOdHd S

PROCESS POTENTIAL OPTION
TECHNOLOGY OPTION DESCRIPTION SCREENING COMMENTS ArcaA| DRMO | Lwr Basc
“lood: Protect Dikes Well—compacted earthen berms on the Permits would be required. Would interfere with existing land use.
river side of the contaminated area. Would not reduce contaminant volume or migration. Area A isnot in a L
floodway.
Floodwall Reinforced concrete wall on the river side | Permits would be required. Woulkd interfere with existing land use. :
of the contaminated area. Would not reduce contaminant volume or migration. Requires less area. L ;
Area A is not in a floodway. :
Cover Placement of rip—rap or other suitable Will not reduce contaminant volume or migration. Will not prevent !
materials to prevent washout during infikration during flood. Permits not generally required. Area A isnot in a L] L]
floods, floodway.

R ‘RESPONSE:ACTION::REMOVAL
Physical removal of contaminated soilby | Difficult to implement in areas with buildings and utilities, or for materials

mechanical equipment such as backhoe, with high water content. Quick. Reduces contaminants onsite. Depth L L]
bulldozer, loader, etc. limited. Difficult to work below ground water without dewatering.
Auger Physical removal of contaminated soils by | Difficult to implement in areas with buildings and utilities such as the Lower
a mechanical auger. Subase, or for materials with high water content. Quick. Reducescon-
, taminants onsite. Difficult to work below ground water. Less surface
fo'e) disturbance. Ability to work at greater depths.
! Soil Freezing Soils frozen to facilitate excavation of This is an emerging technology which has not been field demonstrated
adsorbed organics. and, therefore, it will not be considered for use at this site.
Mechanical Physical removal of contaminated Slower than other methods. High turbidity, maximum solids. Quick.
sediments by excavation type equipment. | Reduces contaminant volume and migration onsite. There are no sediments [
at DRMO or the Lower Subase. ]
Hydraulic Removal of contaminated sediments ina | Large dilution of sediments. Material can be pumped. Increased turbidity.
liquid slurry form. Reduces contaminant migration and volume onsite. There are no sediments °
at DRMO or the Lower Subase.
Pneumatic Air conveyance type pump hydraulically Large dilution of sediments. Material can be pumped. Increased turbidity.
removes contaminated sediments. Reduces contaminant migration and volume onsite. Due to limited

availability, and the fact that it is almost identical to hydraulic methods, it will
not be further considered.

CTION:INESITU:TREATMENT.

Aerobic Enhancement of natural biological activity | Proven for petroleum hydrocarbons. Not applicable for metals. May not

Degradation by the addtion of oxygen, nutrients and degrade DDT or PCBs. Reduces volume of contaminants and contaminant o ° [
sometimes cultured micro—organisms. migration. Application is very site —specific.

Genetic Engineered | Micro—organisms are genetically Research and development stage technology, therefore, it will not be further
engineered to utilize target compounds. considered.

Anaerobic Anaerobic microbial species and Pilot stage technology, therefore, it will not be further considered.

Degradation condtions are developed to enhance

utilization of target compounds.
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TABLE 1-3 (continued)
SCREENING OF TECHNOLOGIES
MEDIA: SOILS AND SEDIMENTS

at Lower Subase without damaging utilities.

PROCESS POTENTIAL OPTION
TECHNOLOGY OPTION DESCRIPTION - SCREENING COMMENTS Arca A| DRMO | Lwr Base
Soil Venting Injection and extraction wells pump Not effective for areas with saturated soils such as Area A wetland or soils
ambient air through soil to remove with very low permeability. Can only remove volatile and semi—volatile L] . .
contaminants, OIganics.
Soil Washing Removal of contaminants from soil by Not effective on soils with high silt/clay concentrations. Recovery of
flushing soils with aqueous surficants or washing solution may not be 100%. Pilot stage technologies, therefore, it
solvents. will not be further considered.
Steam Injection Steam is injected into the soilto enhance | Not effective for saturated soils or soils with very low permeability. Can
the recovery of petrolum hydrcarbons. only remove volatile and semi—volatile organics. Demonstration projects .
have not been completed, therefore, it will not be further considered for use
at this site. Potential applicability at Lower Subase due to presense of No. 6
oil.
Contained Recovery { Steam and hot water are injected. Applicable to heavy No. 6 oils. Demonstration projects have not been
Oily Wastes Displacement by the steam and hot water | completed, therefore it will not be further considered for use at this site. L]
(CROWl M) move the oily wastes and water above Patential applicability at Lower Subase due to presense of No. 6 oil.
ground for treatment.
Stabilization Subsurface soils are solidified, fixated or | Involves disturbance of soils. Difficuk to implement in areas with
encapsulated to prevent leaching tof underground utilities, such as Lower Subase. Does not reduce volume of L] L]
contaminants. contaminants.
Degradation Chemicals are injected into subsurface Chemicals injected may be toxic. Contact with contaminants difficult to
soils to oxidize, reduce or hydrolyze control. Degradation products may be toxic. Pilot stage technology, there—
subsurface chemicals. fore it will not be further considered for use at this site.
Vitrification Electrically heating contaminated soils into | Dewatering may be required. VOCs may need to be collected. Reduces
a glass/crystalline structure. contaminant migration. Primarily applicable to inorganics. Could not be used| . L]

Electro— Acoustic

Application of D.C. and acoustic fields
to increase migration of leachable
contaminants though soil.

Research and development stage technology, therefore, it will not be further
considered.

Radio—Frequency
Destruction

Radio—frequency electrodes placed along
the ground surface heat the subsurface and
latili d/or destroy organics.

Research and development stage technology, therefore, it will not be further
considered.

ESPONSE:ACTION: S
Landfarming Controlled application of contaminated Requires large land area and treatment tak es several months. Toxic
soil, nutrients, and microbes 1o a land area | metals may inhibit microbal activity. Reduces volume of contaminants. L] .
that is tilled. REMOVAL IS NOT CONSIDERED FEASIBLE AT THE LOWER
SUBASE, THEREFORE EX-SITU METHODS ARE NOT FEASIBLE.
Composting Degradation of wastes using thermophilic | Toxic metals may inhibit microbal activity. Reducesvolume of
aerobic microbes under forced air contaminants. . L]

conditions.
e e
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TABLE 1-3 (continued)
SCREENING OF TECHNOLOGIES
MEDIA: SOILS AND SEDIMENTS

contaminants.
———

PROCESS POTENTIAL OPTION
TECHNOLOGY OPTION DESCRIPTION SCREENING COMMENTS Arca A| DRMO [ Lwr Base
)i Bioslurry Enhanced biodegradation by increasing Toxic metals may inhibit microbal activity. Reducesvolume of

the mass transfer of organics into the contaminants. (] .
aqueous phase.

Anaerobic Anaerobic microbial species and Pilot stage technology, therefore, it will not be further considered.
condiions are developed to enhance
utilization of hazardous constituents.

Genetic Engineered | Microorganisms are genetically engineered | Research and development stage technology, therefore, it will not be further
to utilize hazardous constituents. considered.

Steam Stripping Steam is pumped through contaminated Not effective in soils with high sik/clay content. Contaminated water must L L
soils to remove contaminants. be treated.

Air Stripping Air is pumped through contaminated soils | Only effective on VOCs and SVOCs. . .
o remove contaminants.

Dechlorination Chemical dechlorination using a sodium Only effective for chlorinated compounds. Only trace levels of chlorinated . L
reagent. compounds were detected at the Lower Subase.

Hydrolysis Displacement of a functional group on an | Degradation produds may be toxic.
organic molecule with a hydroxyl group to L] L4
chemically degrade hazardous
congtituents.

Oxidation Process by which oxidizing agents Complete degradation may not occur. Many compounds cannot easily be

’ decompose organic compoundsto carbon | oxidized. L] L]
dioxide and water and inorganics to salts.

Dewatering A mechanicaltechnique to seperate solids | Water still requires treatment and soils still require disposal. Volume
from liquids such as centrifuge, filter press, | reduction technique only. L] L]

. etc.

Soil Washing Extraction of contaminants from soil by Not effective on silt/clay size particles. Extraction fluid requires treatment.
aqueous solutions and solvents. ' L] L]

Solvent Extraction | Extraction of contaminants from soil by Not effective on silt/clay size particles. Extraction fluid requires treatmeant. (] L]
use of solvents or superficial fluids.

Photolysis Use of ultraviolet light to dechlorinate Cannot penetrate soils or opaque solutions. Laboratory scale technology, -
organic compounds. ‘therefore, it will not be further considered.

Stabilization Excavated soils are solidified, fixated or Stabilized soils may require special disposal. Contaminants are not
encapsulated to prevent leaching of destroyed. ] ]
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TABLE 1-3 (continued)
SCREENING OF TECHNOLOGIES
MEDIA: SOILS AND SEDIMENTS

off contaminants.

PROCESS POTENTIAL OPTION
TECHNOLOGY OPTION DESCRIPTION SCREENING COMMENTS Arca A| DRMO | Lwr Basc
Incineration High temperature oxidation of organics in a| Supplemental fuel required. Large % ash still may require special . L]
controlled combustion process. disposal. Limited capacity for large volumes.
Pyrolysis High temperature heating of materials in | Supplemental fuel required. Small volatile content in wastes. Residual
the absence of air in order to thermally may require special disposal.
degrade wastes to a volatile gaseous por— L] L]
tion and residual solid comprised of fixed
carbon and ash.
Low Temperature | Separation of VOCs and semi—VOCs Residual may require special disposal. Supplemental fuel required. Good
Thermal Desorption | from solids by heating the mixture to drive | for high VOC waste. . L] L

ESPONS

E'ACTION.

ISPOSAL:

Solid Waste

Removal and transportation of wastes to

Wastes must be solid (cannot contain PCBs) and cannot be RCRA

Disposal Area an existing landfill permitted to handle hazardous waste. Disposal site may be unlined. Some soils may be suitable . .
non —hazardous solid waste. for use as cover.

Secure Chemical Removal and transportation of wastesto | Wastes must be solids and may require pre—treatment to meet land disposal

Landfill an existing landfill permitted to handle restrition requirements. L] °
PCBs and/or hazardous waste.

Use in Asphalt Batch| Removal and transportation of wastesto  { Soil particle size and moisture content must meet specification or

Plant an existing batch plant to be used as pre—treatment is required. Technology primarily applicable to petroleum . L]
supplemental aggregate. Inthe aggregate | hydrocarbons and PAHs.
kiln, org. are volatilized and incinerated.

Use in Cement Removal and transportation of soilsto an | Process applicable only to soils. Permitted sites for PCBs and other L] L]

Manufacturing existing plant to be used as raw material. | chlorinated organics may not be available.
Inthe cement kiln, org. are incinerated.

Fill After Treatment | Use of treated soils as landfill material in | High degree of treatment required for soils to be classified as "clean” fill. L] .
non—regulated areas.

Fuel for Boiler or | Use of wastes as supplemental fuel in Wastes must have heat value generally greater than 5000 BTU/Ib. None of

Kilns industrial boilers or kilns. the soils or sediments at NSB—NLON are expected to meet this criteria.

See Ex-Situ Removal and transportaion to an existing | No permits required and waste samples can be sent to facilities for (] L]

Treatment
et

offsite treatment facility.
—— 110

pre—approval.
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TABLE 1-3 (continued)
SCREENING OF TECHNOLOGIES
MEDIA: WATER

TECHNOLOGY

PROCESS
OPTION

DESCRIPTION

SCREENING COMMENTS

POTENTIAL OPTION

ArcaA | DRMO | Lwr Basc

NO'IN-dSN LJ0d3Y S

Deed Restriction -

Property deed would contain notice
regarding contaminated soils and would

LIMITED ACTIO,

Easy to implement. Only effective in preventing installation of water

supply wells and direct contact to surface waters. Could be used in [ L] °
restrict disturbance of these soils. conjunction with containment response action. Does not reduce
contaminant volume or migration.
Fencing A physical barrier to prevent outside entry. | Easy to implement. Only effective in preventing direct contact. Does not
reduce contaminant volume or migration. Could be used in conjunction L] ° L
with contaminant.
Passive Remediation | Process relies on natural processes which | Easy to implement. May take a long time. Does not prevent contaminant
can assist site remediation such as migration. Probably not effective for inorganics. Proper site conditions ° L .
biodegradation, adsorption, volatilization | necessary.
and photolysis.
No Adtion No Adtion. Does not reduce contaminant volume or migration, Easy to implement. L ® L

ESPONSE A

A\CTION::CONTAINMENT

Subsurface Drains

Instailation of subsurface drains to create a

Limited installation depth. Most effective when keyed into impermeable

hydraulic barrier to control the spread of | strata. Long term maintenance. Collected water requires disposal. L] (] (]
contaminated ground water. Difficult in areas with subsurface utilities. Feasibility is questionable in
areas adjacent to Thames River due to large volume of infiltration
(DRMO/L ower Subase).
Wells Ingtallation of a system of wells to create a | Long term maintenance. Collected water requires disposal. Feasibility is
hydraulic barrier to control the spread of | questionable in areas adjacent to Thames River dueto large volume of L] . L
contaminated ground water. infikration (DRMO/Lower Subase).
Cap A low permeability cover placed over Easy to implement. Proventechnology. Nt effective for water below
wastes to prevent precipitation infikration |ground water elevation. Requires long term maintenance. Does not L L]
and direa contact. reduce containment volume.
Grout Barriers/ Drilling an array of holes and pumping Involves subsurface disturbances. Difficuk to implement in areas with
Curtains grout into the soil to form low permeability | underground utilities such as the Lower Base. Does not reduce con— L L]
barrier. taminant volume. Effectiveness of low permeability barrier is questionable.
Continuous ground water control may be required.
Slurry Wall Use of a bentonite slurry wall to form a Involves subsurface disturbance. Difficult to implement in areas with un—
low permeability barrier. derground utilities such as the Lower Base. Does not reduce contaminant L (]
) volume. May not be compatible with salt water. Long term maintenance.
Continuous ground water control may be required.
Diaphragm Walls Reinforced concrete walls poured into Involves subsurface disturbance. Difficult to implement in areas with
slurry filled trenches to form a low underground utilities such as the lower base. Does not reduce con—
permeability barrier. taminant volume. Requires long term maintenance. Compatibility with L] L]

salt water and contaminant may be a problem. Continuous ground water

control may be required.
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TABLE 1-3 (continued)
SCREENING OF TECHNOLOGIES
MEDIA: WATER

PROCESS POTENTIAL OPTION
TECHNOLOGY OPTION DESCRIPTION SCREENING COMMENTS ArcaA | DRMO | Lwr Base
) ):| Sheet Piles Metal sheeting is hammered into the Involves subsurface disturbance. Difficult to implement in areas with
ground to form a low permeability barrier. | underground utilities such asthe Lower Base. Does not reduce

contaminant volume. Requires long term maintenance. Longterm (] (]
effectiveness due to corrosion questionable. May leak at joints.
Continuous ground water control may be required. Lower Subase has an
existing sheetpile bulkhead.

Site Grading and Grading and diversion structures to Easyto implement. Requires minimal maintenance. Does not reduce

Storm Water prevent run—on and promote run—off contaminant volume. Does not prevent infikration of direct precipiation. (] (] L

Manage: from waste disposal areas.

ESPONSE:ACTION:::REMOV:

Subsurface Drains | Installation of subsurface drains to collect | Does little to reduce volume of contaminants. Percent of ground water
contaminated ground water and oil by captured is dependent upon site—specific geology. Feasibility is L] L] L]
gravity flow. questionable in areas adjacent to Thames River due to large volume of
infikration (DRMO/Lower Subase)
Pumping Wells Installation of wells which are pumped to  { Does little to reduce volume of contaminants. Percent of ground water
collect contaminated ground water and/or | captured is dependent upon site —specific geology. Feasibility is L] L] L]

oil. Dual pump system available to
separate il and water.

Aerobic

Addition of nutrients, oxygen and possibly

questionable in areas adjacent to Thames River due to large volume of

Toxic metals inhibt degradation. Only applicable to organics. Limited

Degradation cultured microbes into ground water to field scale demonstrations for chlorinated organics. L] ° °
enhance biological degredation.

Anaerobic Anaerobic microbial species and Can be used on chlorinated compounds. Degradation products may be

Degradation conditions are developed to enhance toxic. Pilot stage technology. As such, it will not be further considered.
biological degradation.

Genetic Engineering | Microbial species are genetically Research and development stage technology. As such, it will not be

engineered to degrade target compounds.

further considered.

Permeable Treat—

Trenches excavated perpendicular to

No demonstrated applications. As such, it will not be further considered.

ment Beds ground water flow and filled with a
reactive permeable media to treat or
degrade contaminants.

Wetlands Treatment | Enhancement of biological growth in a

wetlands to accomplish biodegradation of
contaminants.

Research and development stage technology. As such, it will not be
further considered.
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SCREENING OF TECHNOLOGIES
MEDIA: WATER

PROCESS POTENTIAL OPTION
TECHNOLOGY OPTION DESCRIPTION . SCREENING COMMENTS Arca A | DRMO | Lwr Base
/Ci Oxidation The subsurface addition of chemicals to Degradation products may be hazardous. Only effective on chemicals that
oxidize contaminants. can be easily and completely chemically oxidized. Has not been field
demonstrated. As such, it will not be further considered.
Precipitation The subsurface addition of chemicals to Primarily applicable to metals. Does not reduce contaminant volume.

cause a decrease in solubility and

adsorption of toxic compounds.

Pilat stage technology. As such, it will not be further considered.

Activated Sludge

Production of an activated mass of

ESPONSE:ACTION

pH extremes or heavy metals may inhibit microbial action.

microorganisms to aerobically treat L L]
wastewaters using sludge recycle.
Aeration Basin Extended aeration of wastewaters to Low pH or heavy metals may inhibit microbes. Effective on a wide variety
achieve biological conversion of organics | of organic wastes.
before additional treatment — no settling (] L] L]
or recycling of sludge after discharge from
the aeration tank.
Spray Irrigation Application of wastewater to soil by Low pH or heavy metals may inhibit microbes. Effective on a wide variety
spraying or overland flow, to use chemical | of organic wastes. ] ] ]
and biological reactions in the soil matrix
to remove the contaminants.
Artificial Wetlands | Construction and operation of a wetlands | New process which has been proposed for or applied to a wide variety of
to accomplish treatment of contaminated | wastewaters for treatment of organics and inorganics. Process has not been
waters. field demonstrated for waste types found at NSB—NLON, therefore, it
will not be further considered for use.
Fixed Bed Degradation of contaminants by Low pH or heavy metals may inhibit microbes. Effective on a wide variety . L L
microorganisms attached to a fixed media. | of organic wastes.
Fluidized Bed Buildup of an active biomass on a Low pH or heavy metals may inhibit microbes. Effective on a wide variety
suspended bed of particles to treat of organic wastes. L] . L]
wastewaters.
PACT Powdered activated carbon adsorbs Organic contaminants can be treated in concentrations up to 1000 ppm.
contaminants, provides surfaces for Effective on a wide variety of organic wastes. L ® °
build—up of a biomass to enhance
degradation in an adtivated sludge process.
Rotating Biological | A series of rotating disks provide support | Low pH or heavy metals may inhibit microbes. Effective on a wide variety (] L] L]
Disks for a layer of biomass to treat wastewaters. | of organic wastes.
Sequencing Batch | Batch treatment of wastewaters Wtilizing an | Low pH or heavy metals may inhibit microbes. Effective on a wide variety . L] U
Reactor activated mass of microorganisms. of organic wastes. )
Trickling Filter Liquid wastes are sprayed over a bed of Low pH or heavy metals may inhibit microbes. Effective on a wide variety L] L] (]

media which support microbial growth.

2661 1SNONY

of organic wastes.
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TABLE 1-3 (continued)
SCREENING OF TECHNOLOGIES
MEDIA: WATER

PROCESS POTENTIAL OPTION
OPTION DESCRIPTION SCREENING COMMENTS Arca A | DRMO [ Lwr Basc

Air Stripping Vaporizarion of volatile organics using a | Effective process for VOCs only. L L] L
counter current air stream.

Carbon Adsorption | Adsorption of selected dissolved Not suitable for waters with suspended solids >50 ppm or oil and grease
contaminants on the surface of activated >10 ppm. Very effective on most dissolved organics. L L L
carbon, an inent, highly porous material.

Dewatering Separation of liquids and solids by Most effective for high solids content liquids. Filtration more effective for
mechanical means such as centrifuge of low solids. . L4 *
filter press.

Dissolved Air Removal of solids by attachment to Most suitable for solids with specific gravities less than or approximately

Floatation microbubbles released upon 1.0. More suitable for lower volume, higher SS concentrated wastes. L . L

. depressurization of the water.

Evaporation Removal of volatiles from solution and Not suitable for TDS>10—-15%. Energy intensive. Seldom used for
reduction of volume by raising the dilute wastes. L ° L4
temperature above the boiling of water.

Filtration, Granular | Removal of SS by passing water through a | High solids content (100—200 mg/L) may cause clogging. Effective water . . L

Media porous material. clarification process. ]

Flocculation Agglomeration of small, nonsettling Effective solids removal process.
suspended particles into larger, more ° L4 L4
settlable particles by adding a flocculating
agent.

Gravity Separation | Separation of fluids or suspended solids Solids must have a specific gravity >1.0. Not effective on emulsified oils.
due to a difference in specific gravity (may | Effective solids removal process. ° ° L
be enhanced in water or wastewater by
chemical coagulation/flocculation).

Ton Exchange Selected pollutant ions are removed and Unsuitable for high concentrations of exchangeable ions (>2500 mg/L).
replaced by non—pollutant ions using a Certain organics are irreversibly sorbed to the resin. Oxidants can damage L] L] [
resin. resin. Effective for the removal of dissolved inorganics.

Precipitation Alteration of ionic equilibrium to produce | Inhibited by organics that form organometallic complexes. Cyanide may
insoluble precipitates that can be removed | complex with metals, reducing efficiency. Affected by pH. . . L]
by sedimentation/filtration.

Hydrolysis Displacement of a functional group on an | Rate decreases linearly with temperature. pH, soil organic content, and
organic molecule with a hydroxylgroup to | substrate concentration affect hydrolysis rate. o (] L]

chemically detoxify hazardous constituents.
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TABLE 1-3 (continued)
SCREENING OF TECHNOLOGIES
MEDIA: WATER

PROCESS POTENTIAL OPTION
TECHNOLOGY OPTION DESCRIPTION SCREENING COMMENTS ArcaA | DRMO | Lwr Base
V8ica) # Neutralization Use of acid/akaline streams to meet Not suitable for organics.

discharge requirements results in L] L] L
precipitation of certain congtituents, or
controls a desired chemical reaction.

Oxidation Process by which oxidizing agents Requires low concentrations of suspended solids, oils, reduced metals, and
decompose organic and inorganic surfactants. Effective on chlorinated compounds. Pilot work has been (] L] °
contaminants to COZ, H,0, and innocuous | performed.
salts.

Photolysis Use of ultraviolet light to dechlorinate Requires low concentrations of suspended solids, oils, reduced metals, and
organic compounds and break iron cyanide | surfactants. Effective on chlorinated compounds. Pilot work has been L] L L
complexes. performed.

Reduction Addition of a reducing agent to lower the | Not demonstrated to be effective on organic wastes at full scale.
oxidation state of a substance, reducing ° L L
toxicity, solubility, or material handling ’
problems.

Reverse Osmosis Separation by passage of selected Requires oil and grease and suspended solids pretreatment. Not suitable
components through a semi—permeable for high concentrations of organics (affects the membrane). Effective L4 (] L
membrane. solids removal process.

Solvent Extraction | Solvents are used to solubilize Not applicable to low level aqueous organic waste like the type present at
contaminants from wastes. NSB—NLON.

Sonic Treatment Use of sound waves to break Experimental technology, therefore, it will not be further considered.
hydrocarbon/water emulsions.

Steam Stripping Vaporization of volatile components using | Not suitable for bigh molecular weight PAHs and other organics with . L °

steam.

relative volatilities <4.0. Effective process for removal of VOAs.

Wet Air Oxidation

Oxidation of organics by air in high
pressure and temperature system.

Waste must be inorganic and aqueous based. Process is not suitable for
aqueous waste containing low concentrations of contaminants.

Supercriical Water

A high temperature, high pressure wet air

Only applicable to organically contaminated aqueous waste. Field

Oxidation oxidation process. demonstrations completed. Process is not suitable for ageuous waste
containing low concentrations of conta minants.
Incineration High temperature oxidation of organics. Large heat requirement. Best for wastes with heat value. Process is not

suitable for aqueous waste containing low concentrations of contaminants.
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TABLE 1-3 (continued)
SCREENING OF TECHNOLOGIES
MEDIA: 'WATER

PROCESS
TECHNOLOGY OPTION

DESCRIPTION

SCREENING COMMENTS

POTENTIAL OPTION

ArcaA | DRMO | Lwr Basc

RESPONSE ACTION::DISPOSAL

Discharge to POTW | Discharge of waste waters to publicly Wastes must not interfere with the biological treatment process at the L] ° L
owned treatment works. POTW. Pretreatment may be required.

Discharge to Surface | Discharge of waste waters to surface water. | Wastes may require pretreatment. L] . L

Water

Discharge to Recharge of waste water by means of Wastes may require pretreatment.

Ground overland flow, spray irrigation, or injection . L L
wells.

Transport to Offsite | Transport by truck or other means to Offers many treatment options. Spill hazard during transportation.

Treatment offsite location for treatment at L ° o
commercial facility.
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