
~~~~~~~~~~ or’ THE NXbfY TEX?‘lONE NO 

ATLANTiC DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
i 510 GILBERT ST 

(757) 32:2-4587 

NORFOCK, VA 2351 l-2699 IN REFLY REFER TO: 

5090 

Commonwealth of Virginia 
Department of Environmental Qqality 
Attn: Mr. Devlin M. Harris 
629 East Main Street 
Richmond, Virginia 23219 

Re: ARARs for Site 2, NM Slag Pile, Naval Base, 
Norfolk, Virginia 

Eear 3%. Harris: 

The three attached tables provide information on the initial 
screening of alternatives for the Feasibility Study for Site 2. 
In addition to commenting on these tables, I would like to 
request that VDEQ identify the substantive chemical-, loca.tion-, 
and action-specific requirements of the State environmental laws 
that you believe are potential applicable or relevant and 
appropriate requirements ("ARARs") for this Site, in accordance 
with the National Oil and Hazardous Substances Pollution 
Contingency Plan ("NCP"), at 40 C.F.R. 300.400(g), 300.430 
(4 (9) I 300.515 (d), and 300.515(h) (2). In order to adequately 
consider the appropriateness of these requirements, specific 
citations to statutory and regulatory sections are needed. The 
preamble to the NCP states as follows: 

[Tlhe.language of CERCLA section 121(d)(2)(A) 
makes clear, and program expediency necessitates, 
that the specific requirements that are applicable 
or relevant and appropriate to a particular site 
be identified. It is not sufficient to provide a 
general "laundry" list of statutes and regulations 
that might be ARARs for a particular site. The 
state and EPA if it is the support agency,. must 
instead provide a list of requirements with 
specific citations to the section of law 
identified as potential ARAR, and a brief 
explanation of why that requirement is considered 
to be applicable or relevant and appropriate to 
the site. 
55 Fed. Reg 8666, 8746 (March 8, 1990). See Also, 
40 C.F.R. 300.400(g)(5). 

Quality Performance . . . Quality Results 



Re: ARARs for Site 2, NM Slag Pile, Naval Base, 
Norfolk, Virginia 

Please submit this information, in writing, within thirty . 

working days. In addition, please identify any advisories, 
criteria, or guidance which would be appropriate for 
iZCli..lSiCC in the ‘to be considered (‘TBC") category. 

If you have any questions concerning this request, please 
contact the Remedial Project Manager, Randy M. Jackson, at 
(757) 322-4995. Thank you for your assistance in this 

matter. 

Sincerely, 

N. M. JOHNSON, P.E. 
Head 
Installation Restoration Section 
(North) 
Environmental Programs Branch 
Environmental Division 
By direction of the Commander 

Attachments 

copy to: 
COMNAVBASE Norfolk (Mr. Tim Reisch: Code N45) 
EPA Region III (Mr. Harry Harbold, 3HW50) 
Admjqistrative Record -File (Naval Base, Norfolk) 
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Table 3-l 
PRELIMINARY SCREENlNC OF REMEDIAL TECHNOLOGIES FOR SOIL 

Action 

Land use reshicHons incorporated into 

ants released from one media Not feasible at Site 2. Metals are not 
smenable to volatUzaHon. In addition, 
natural attenuaHon alone is not a viable 
opHon in situations where there are 
risks to potenHa1 receptors, which is the 

amenable to biodegadaHon. In 
addition. natural attenuaHon alone is 
not a viable opHon in situations where 
there are rfsks to potential receptors, 
whkh is the case at Site 2. 

widence from the Phase II results that 
suggests that the inorganlc 
concentraHons have naturally 
attenuated over tine. In addIHon, 
natural attenuation alone is not a viable 
opHon !rt a!tuaHons where rhcre are 



Table 3-l 
PRELIMINARY SCREENING OF REMEDIALTECHNOLOGIES FOR SOIL 

contaminants into nonhazardous concentrations have naturally 

Synthetic membrane cap and drainage Not applicable since reduction of 

and bquid treatment to remove 
contaminants from soil. 

situ soit flustling# it can be difficutt to 

control potential contaminant mIgratior 
through the groundwater. In addition, 
a single target metal is preferable to 
multiple target metals for the soil 

flushing process, due to the added 
complexity of selecting a flushing fluid 
that would be reasonably efficient for 
att ccmtaminants. 

Page 2 of h 



Table 3-l 
i7RELlMItiARY SCREENING OF REMEDIALTECHNOLOGIES FOR SOIL 

Process for removing VOCs from the 
vadose zone soil. VOCs are volatilized 

Not applicable. VOCs are not among 
the contaminanb of concern at Site 2. 

contaminants under anaerobic are not among the contaminanb o 
wncem at Site 2. 

bioremediation 

ation Is present to a depth of 

Page 3 off 



Table 3-l 
PRELIMINARY SCREENING OF REMEDIALTECHNOLOGIES FOR SOIL 

Action 

contaminated matrix. If treatabiltty 
studies indicate that in-situ stabikation 

melt earthen materials at 1,6OO*C to feet below the ground surface. 

a&ally contaminated soiIs are 

concern at Site 2. 

Must collect leachate and runoff water from 

Page 4 of 5 



Table 3-l 
PRELIMINARY SCREENING OF REMEDIALTJXHNOLOGIES FOR SOIL 

for treatment and further use. can be extracted along with these target 

reagent is used to dchalogenate halogcnated 
aromatic compounds in a batch reactor. 

are not among the contaminants of 
concern at Site 2. 

Po!assium polyethylene glycotate (KPEG) is 
the most common APEU reagent used. 

Page 5 of ( 



PRELIMINARY SCREENING OF REMEDIAL TECHNOLOGIES FOR SOIL 

used entrain inorganic contaminants in a 

Silicon carbide elemcntc are used lo 

value greater than 5 mg/L (RCRA 
hazardous waste) can only be landlilled 
after treatment. 

Page 6 of I 



Table 3-2 
EVALUATION OF REMEDIAL PROCESS OPTIONS FOR SOIL 

General 
Rrsponse Action 

lnstrlutional 
Controls 

Containment 

-UP 

Remedidl Action 
or Technology 

None 

Access 
restrictigns 

Administrative 
restrictions 

Monitoring 

Wpb 

NM SLAG PILE 

: Process Options 

‘ewe site 

Nilriling signs 

Land use restrictions 
incorporated into the Navy 
planning documents. 

Long-&?rm Monitoring 

Soil cap 

‘E 2), NAVAL BASE, N 

Effectiveness 

None 

Deters unauthorized 
access to the site and 

prevents direct 
rontact wilh soil. Not 

fully protective of 
ecological resources. 
Since no security is 
involved, warning 
signs may not be 

effective 

Does not reduce 
contaminaHon. 

Effectiveness depends 
on continued 

implementation. 
Effective in evaluating 
conlaminanl levels over 

lime 
Effective in 

preventing direct 
contact with soil 
contamination, 
although the 

contamination would 
remain In place. 

XFOLK, NORFOLK, 

Implementability 

Very easily 
implemented , 

Easuy 
implemented. 

Enforcement of 
warnings may be 

difficult 

Moderately Easy 

Easily implemented 

E.lWily 
implemented. 

‘IRGINIA 

Relative 
Cost 

None 

LOW 
capital, 

low 
O&M 

LOW 
capital, 

low 
O&M 

No 
capital 
no O&M 

Low 
capital, no 

O&M. 
Moderate 
capital 

low 
O&M. 

Evaluation Actton 

Retain L 
X 

X 

Re/cct 
Screening Comment5 

May be used in conjunction will / 
Jther technologies. I 

Warning signs would not be 
effective alone (and enforcement 
may be difficult), however may 
be used in conjunction with other 
process options, such as fencing. 
May be used In conjunction with 
other technologies. 

May be used in conjunclion with 
other technologies at Site 2. 

TechnfceIly feasible, although 
rejected because an asphalt or 
concrete cap would be more 
protective against exposure to 
contamination at Site 2. 

Page 1 of 4 



General 
Response Action 

Remedial Action 
or Technology 

Excavation 

In-silu Trealment Chemical 
treatment 

EVALUATION OF REMEDIAL PROCESS OPTIONS FOR SOIL 
NM SLAG PILE c 

Process Options 

Asphalt or concrete cap 

Standard excavating equipment 
(e.g. excavator) 

- 
Soii&ficaHon/Stabilization 

lE 2), NAVAL BASE, I’ 

Effectiveness 

Effective In 
preventing direct 
contact with soiI 
contamination, 

although the 
contamination would 

remain In place. 

Effective and reliable 
method of soil 
removal. May 

increase short-term 
exposure. 

Effective in reducing 
the mobility of most 

inorganic 
contaminants in soil. 

RFOLK, NORFOLK 

Implementability 

F-UY. 
implemented. 

Easily 
Implemented. 

Proven 
technology. 

Implementable. 

‘IRGINIA 

Relative 
cost 

Moderate 
capital, 

low 
O&M. 

Moderate 
-high 

capital, 
no O&M. 

Moderate 
-high 

capital, 
no O&M 

Evaluation Action 

Retain 

X 

Screening Comment5 

Technically feasible. An asphalt 
rap would be more protective of 
human health and the 
environment than a soil cap. 

Required by the cx situ treatment 
and disposal opHons described 
below. 

Potentially feasible. Must achieve 
complete and uniform mixing of 
the binder with the contaminated 
matrix. If treatabibty studies 
Indicate that in-situ stabilization 
is feasible at Site 2, the 
construction debris In the upper 5 
feet of the contaminated area 
would have to be removed 
during the process In order to 
achieve complete and uniform 

Page 2 of 4 



General 
Response Action 

Ex-situ ’ 
Ircnlnient 

Remedial Action 
or Technology 

Physical 
treatment 

NM SLAG PILE q 
EVALUATION OF REMEDIAL PROCESS OPTIONS FOR SOIL 

% 2), NAVAL BASE, Ir JORFdLK, NORFOLK, 7 
7 

JIRGINIA 

Process Options Effectiveness Implementability 
Relative 

cost 

Soil washing Effective for removing 
metals contamination 

from soil to the 
washing fluid. The 

metals can be 
extracted from the 
washing fluid and 

reused. A treatabiity 
study would be 

required to determine 
the effectiveness on 

the Site 2 
contaminated 

subsurface soils. 

Implementable. 3 
capital, 

no O&M. 

Evaluation Action 

Retaln 

x 

Screening Comments 

Potentially feasible. EffecHveness 
depends on solubillty of 
contaminants in water and 
permeability of soil. Soil 
contatig a high proportion 
(MO%) of soil parHcles 22 mm are 
desirable for efficient 
contaminant-soil and soil-water 
separaHon, which is not the case 
at Site 2. The technology is still 
potentially feasible; a treatability 
study would be required. 

Page 3 of 4 



Table 3-2 
EVALUATION OF REMEDIAL PROCESS OFI-IONS FOR SOIL 

General 
Tesponse Action 

Remedial Action 
or Techhology 

Xological 
reahnent 

Chemical 
trealment 

Thermal 
treatment 

NM SLAG PILE (j 

. Process OpHons 
. 

Phvloremediatlon 

Stabilization/solidification 

Vilriiicalion 

TE 2), NAVAL BASE, E 

Effectiveness 

Effective for removing 
metals contaminaHon 
(especially lead) from 

soils. Treatability 
studies typically 

conducted. 

Effective in reducing 
the mobility of most 

inorganic 
contaminants ln soil. 

Effectively 
Immobilizes inorganic 
material. Reduces the 

likelihood of 
contaminants 

leaching from treated 
soil, for thousands to 

million3 of years. 

RFOLK, NORFOLK , 

Implementability 

OpHmal 
condiHon3 for 

phytoremediaHon 
of lead 

contamlnaHon is at 
an average 

concentration of 
Zoo0 ppm. 

Implementable. 
Many vendor3 are 

available. 

Implementable. 

‘IRGINIA 

RelaHve 
cost 

Moderate 
capital, 

no O&M. 

Moderate 
to high 
capital, 

no O&M. 

very 
high 

capital, 
no O&M. 

Evaluation AcHon 

Retain 

X 

X 

Screening Comment3 

ZoncentraHons of lead at Site 2 
rre greater than 1,000 ppm 
@between 1,260 to 9,820 ppm), 
which is well over the optimum 
sverage concentraHon for 
remediation by 
phytoremedlation. 
Phytoremediation is feasible, but 
not pracHcal in this case, due to 
the length of Hme it would take 
for remedlaHon (years). 
Would have to include landfill 
disposal. 

Rejetted because the high cost 
does not make it viable with 
stabilizaHo~, which also results in 
the bnmoblllzaHon of the 
inorganic material. In addition, 
the moisture content of the media 
being treated directly influences 
the cost of treahnent since electric 
energy must be used to vaporize 
water before soil melHng occurs. 
Part of the excavated soil will be 
high in moisture content since 
contaminated soil lies below the 
groundwater table. 

Q 
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EVALUATION OF REMEDIAL PROCESS OPTIONS FOR SOIL 
I-E 2), NAVAL BASE, h RFOLK, NORFOLP WV IIRGINIA 

-I 
General 

Response Action 
Remedial Action 
or Technology 

Disposal Offsite waste 
management 

Process Option3 

Plasma-arc furnace 

: 

a. 

Nonhazardous waste landfill 
(offsite) 

Hazardous waste management 
facility (offsite) 

Effectiveness 

Effective in producing 
a nonleachable, glassy 
residue which meet3 

the toxicity 
characteristtc leaching 

procedure (TCLP) 
criteria. . 

Effective ln removing 
the contaminated 

material from the site. 

Effective in removing 
the contaminated 

material from the site. 

Implementabillty 

Implementable. 

Easily 
implemented, 

subject to 
acceptance by 

landfill. 
Low availability of 
vendors. Subject 
to acceptance by 

landfill. 

cost 
Retain 

Very 
High 

capital, 
no O&M. 

Moderate X 
capital ---I- no O&M. 

Screening Comment3 

Rejected because the high cost 
does not make it viable with 
stabilization, which also results in 
the lmmobillzaHon of the 
inorganic material. 

Potentially viable. Subject to 
regulatory corwtralnts. 

Potentially viable. Subject to 
regulatory constraints. 
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DRAFT STREAMLMED FEASIBILITY STIJOY FOR WE NM SLAG PILE (SIIE 2), NAVAL BASE, NORFOLK, VIRGIHIA 

NM Sing Pile (Site Z), Nnvmi Base, Norfolk, Norfolk, Virginir - 
Strcrmiin 

Alternative 3 
Fensibiiity Study 

Aiternntive 4 
Pnrtini Excnvation, nnd 

Asphalt cnp, 
Administrative 

Restrictions, and Long- 
term Monitoring* 

nciudcs excavation of the 
:ontaminatcd soil that a 
:onstruction worker would 
le exposed to (i.e. during 
naintenancc of the sewage 
water main onsitc), and 
Gsitc disposal of the 
:xcavated material in 
:ither a RCRA Subtitle C 
andtill (aflcr stabilization 
Jf the contaminated 
material) or disposal in a 
RCRA Subtitle D landftll, 
dcpcrtding on the results of 
KLP analyses. 
Characterization samples 
(for TCLP analyses) wiii 
be collected in-situ, or 
prior to initiation of 
excavation activities, 
preferably 90 days before. 
A wear surface also would 
be constructed over the 
original area of 
contamination. includes 
incorporation of land use 
restrictions in the Navy 
planning document.,and 
five-year site reviews, 
since part of the 
subsurface soil 
contamination would be 
left in place. 

Aiternntive 5 
In-situ Strbiiizntion 

EVRIIIRtiOll 

Criteria 

Icscription 

Alttrnnlivc I 
No Action 

lo action except 
anduse : 
estrictions will 
,c incorporated in 
he Navy planning 
locurnents and 
ive-year site 
eviews would be 
cquircd, since 
mntamination 
Nould be left in 
,iace. 

hltrrnrtivc 2 
Asphalt cap, 

Administrative 
Ilcstrictions, and Long- 

term Monitoring 

nciudcs construction of 
1 wear surface, 
:onSisting of asphalt 
aver contaminated soil. 
Includes incorporation 
3f land use restrictions 
in the Navy planning 
documents and five-year 
rite reviews, since 
contamination would be 
len in place. 

Excnvrtion and Offsite 
Disposal* 

nciudcs excavation of the 
:ontaminatcd soil, and 
lffsitc disposal in either a 
KRA Subtitle C landfill 
anct offsite stabilization 
If the contamhiatcd 
natcrial) or disposal in a 
KRA Subtitle D landfill, 
lcpcnding on the results of 
rap analyses. 
Iharacterization samples 
:for TCLP analyses) will 
je collected in-situ, or 
,rior to initiation of 
:xcavation activities, 
preferably 90 days before. 

ncludcs in-situ 
ltabiiization of the 
:ontaminated soil. 
nciudes incorporation 
)f land use restrictions 
n the Navy planning 
jocuments to prevent 
Bsturbance of the 
:tabiiized soil and long- 
:crm monitoring will be 
mnducted to track 
future contaminant 
migration. 

Alternative 6 
Sxcnvntion, Onsite Soil 

Washing, Onsite 
Disposal* 

nciudes excavation of 
he contaminated soil, 
msite soil washing of 
he excavated soil Ito 
neet the preliminary 
,cmcdial goals (PROS)], 
md onsite disposal of 
.hc treated soil. 

Alternrfivc 7 
Partial Excnvntion a 

In-situ Stabilizrtio 

ncludcs excavation of 
:ontaminated soil dow 
!he water table and in-c 
rtabiiization of the 
remaining contaminate 
toil lying below the w: 
Iable (eliminates havin 
dewater the contamina 
srea). Includes 
Incorporation of land I 
restrictions in the Nav. 
planning documents tr 
prevent disturbance ol 
stabilized soil. Long-l 
monitoring also will h 
conducted to track Tut! 
contaminant migratior 



DRAFT STREAMLINED FEASIBILITY SWJY FOR WE NM SLAG PM (SITE 2), NAVAL BASE, NtmFaK, VIRGIMA 

Tnblc 3-3. SUMMARY OF SOIL REhiEDIAL ALTERNATIVES EVALUATION 
NM Slag Pile (Site 2), Naval Unse, Norfolk, Norfolk, Virginia 

Streamlined Frnsibilitv Studv 
Ev~lualion 

Ctiletir 

‘rolcclion of Humnn 
Ierlth nnd the 
Invironment 

:omplirnce with 
\&\Rs 

Long-Term 
Effectiveness nnd 
Prrmrnenre 

Allernnlive 1 
No Aclion 

rio reduction 
iom present 
:onlaminalion 
evels, therefore 
ruman health and 
he environment 
s not protected. 

Does nol meel 
my chemical- 
specific ARARs. 
Location and 
aclion-specific 
ARAIls are not 
applicable since 
no action occurs. 
The source is not 
remediated, 
therefore the risk 
remains. Since 
the contaminated 
material will 
remain onsile, 5- 
year site reviews 
would be required 
to ensure dial 
adequate 
protection of 
human health and 
the environment 
is maintained. 

Alternnlive 2 
Asphnlt cap, 

Administrative 
Restrictions, and Long- 

term hlonilor-ing 

Provides a barrier that 
insulates the public from 
direct contact with the 
;oil, however risk to a 
construction worker (i.e. 
during maintenance of 
the sewage waler main 
onsite) remains. 
The alternative would 
comply with chemical-, 
location-, and action- 
spec.itic MARS. 

Long-term risk lo human 
health and the 
cnvitonment associated 
with direct contact with 
contaminated soil would 
be reduced. Risk to a 
construction worker 
during excavation would 
not be reduced, * 
however. Since the 
contaminated material 
will remain onsite, 5- 
year site reviews would 
be required to ensure 
that adequate protection 
of human health and the 
cnvironmenl is 
maintained. 

Altcrnnlive 3 
Excavrlion and Offsilc 

Disposrl* 

The contaminated material 
s removed from the site 
mder this alternative, 
herefore human health 
md the environment is 
lmtected. 

The alternative would 
zoomply with chemical-, 
location-, and action- 
specific MARS. 

Long-term risk associated 
with contact with 
contaminated soil would 
be eliminated. 

. . 
Alternative 4 

Partial Excrvntion, and 
Asphalt cap, 

Administrative 
Restrictions, and Long- 

term Monitoring* 
?rovides a barrier that 
nsulates the public from 
hrect contact with the soil, 
md the risk to a 
mnstruction worker (i.e. 
luring maintenance of the 
iewage waler main onsile) 
is eliminated. 
The alternative would 
comply with chemical-, 
location-, and action- 
specific ARARs. 

Long-term risk associated 
with contact with 
contaminated soil would 
be reduced. Risk lo a 
construction worker (i.e. 
during maintenance of the 
sewage waler main onsite) 
is eliminated, however. 
Since part of the 
contaminated material will 
remain onsile, 5-year site 
reviews would be required 
IO ensure that adequate 
protection of human health 
and the environment is 
maintained. 

Alternrtive 5 
In-situ Stnbilizntion 

Zxposure lo 
:ontaminated soil is 
educed in this 
dlernative. 

The alternative would 
comply with chemical-, 
location-, and action- 
rpecific ARM&. 

Long-lerm risk 
associated with contact 
with contaminated soil 
would be reduced. 
Residual risk will be 
minimized, since the 
contaminated soil will 
be stabilized. 
Contaminants would 
remain onsite, however. 

Altetnntive 6 
Excnvrtlon, Onsitc Soil 

Wnshlng, Onsite 
DisposnI* 

Zontaminalion is 
.emoved ham the site 
rnder this allemative, 
[herefore human health 
and the environment is 
protected. 

The alternative would 
comply with chemical-, 
location-, and action- 
specific ARARs. 

Long-term risk 
associated with contact 
with conlaminated soil 
would be eliminated. 
Residual risk will be 
elimhrated, since the 
contaminated soil will 
be treated to at or below 
the PRGs. 

Altcrnntivc 7 
Pnrlinl Excavntlon a 

In-situ Stnbilizntio 

Exposure IO contamina 
soil is reduced in this 
nltemalive. 

The alternative would 
comply with chemical- 
location-, and action- 
spccitic ARARs. 

Long-term risk associp 
with contact with 
contaminated soil wou 
be reduced. Residual , 
will be minimized, sin 
part of the contaminarc 
soil will be excavated 
disposed of and part o 
contaminated soil will 
stabilized. Some 
conlamination would 
remain onsite, howevr 



DRAFl STREAMWWJ FEA%LITY STUDY FOR THE NM SLAG PRE (SITE 2), NAVAL BASE, NGRFUK, VIRGWIIA 

Tnble 3-3. SUMMARY OF SOIL REMEDIAL ALTERNATIVES EVALUATION 
NM Sing Pile (Sile 2). Navnl Ltnse, Norfolk, Norfolk, Virginin 

Evnlualion 
Criteria 

Reduction of Toxicity, 
\lobility, nnd Volume 

Short-Term 
Effectiveness 

Alternative 1 
No Action 

No reduction of 
toxicity, mobility, 
or volume under 
this alternative. 
However, the 
migration of 
metals 
contamination lo 
the sediment of 
the Site 2 
drainage channel 
will be eliminated 
by stabilization of 
the west bank of 
the drainage 
channel (currently 
being designed). 
There is no 
implemerilation 
involved under 
this alternative, 
therefore there is 
no added risk. 

,\llernnlivc 2 
Asphnlt cnp, 

Administrative 
Restrictions, rnd Long- 

letm Monitotlng 

No reduction in toxicity 
or volume of 
contaminalion. 
However, exposure lo 
loxicily is significantly 
reduced. Migration of 
metals contamination lo 
the sediment of the Site 
2 drainage channel will 
be eliminated by 
stabilization of the west 
bank of the drainage 
channel (currently being 
designed). 

Temporary increase in 
fugitive dust emissions 
during construction of 
the cap. Workers would 
be required lo wear 
personal protective 
euuinment. 

Sttcamlincd Fcnsibilitv Studv 
Allctnnlivc 3 

Excavntion nnd Offsitc 
DisposnI* 

Toxicity, mobility, and 
volume of the 
contaminants would be 
eliminated onsite. 
Contaminants would be 
contained to prevent 
migration elsewhere. 

Temporary increase in 
fugitive dust emissions 
during excavation and 
offslte transport. Workers 
would be required to wear 
personal protective 
equipment. 

. - 
Allctnntivc 4 

Partial Excavation, and 
Asphnlt cnp, 

Administrntivc 
Rcsttictlons, and Long- 

term Monitoring* - 
Partial reduction in 
toxicity and volume of 
contamination. Mobility 
of metals contaminalion lo 
the sediment of the Site 2 
drainage channel will be 
reduced by stabilization of 
the west bank of the 
drainage channel 
(currently being designed). 

Temporary increase in 
fugitive dust emissions 
during construction of the 
cap. Workers would be 
required to wear personal 
protective equipment. 

Alletnntivc 5 
In-situ Stnbilizntion 

Toxicity and mobility of 
contaminants would be 
significantly reduced, 
although contamination 
would remnin onsite. 
Contaminated soil 
volume may increase 
due to bulking during 
Ircalmenl. 

Temporary increase in 
fugitive dust emissions 
during construction of 
the cap. Workers would 
be required IO wear 
personal protective 
equipment 

d 

Altctnntive 6 
Excnvntlon, Onsilc Soil 

Washing, Onsite 
Dlspossl* 

Toxicity, mobility, and 
volume of conlaminants 
would be elhninated 
onsite. 

Temporary increase in 
fugitive dust emissions 
during construction of 
the cap. Workers would 
be required lo wear 
personal protective 
equlpmenl. 
- 

Altcrnnlive 7 
Pnttial Excavntion a 

In-situ Stnbilizrtio 

foxicity and mobility 1 
:ontaminants would bc 
rigniticanlly reduced, 
dthough some 
:onlamination would 
pemain onsile. 
Contaminated soil volr 
may increase due IO 
bulking during the 
stabilization process. 

Temoorarv increase in 
fugitive dust emission 
during construction or 
cap. Workers would t 
required to wear perso 
proleclive equipment. 
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()e” 

Tnble 3-3. SUMMARY OF SOIL REhlEDlAL ALTERNATIVES EVALUATION 
NM Slrg Pile (Site 2), Navnl Bnsc, Norfolk, Norfolk, Virginia 

Evnluation 
Crilerln 

lmplcmentnbility 

cost 
fnresent worth) 

Altcrnnlive I 
No Action 

Alternative I 
would be 
straightforward lo 
implemenl as no 
construction 
would be 
required. Land 
use reslriclions 
will need to be 
put in place and 
enforced, and 5- 
year site reviews 
would be 
required. 

SO 

Allernntive 2 
Asphnlt enp, 

Admlnistrnlfve 
Restrietions, nnd Long- 

term Monitoring 

Materials and 
contractors are readily 
available. This 
allernalive is easily 
inrplemented. 

S387.000 

Strcnmllncd Fensibllitv Studv 
Alternntivc 3 

Exervntion nnd Offsite 
Disposal* 

There are a number of 
contractors capable of 
routinely handling 
dewatcring, excavation, 
and disposal (and offsite 
stabilization, if applicable) 
of metals contaminated 
soil. This alternative 
would be more involved to 
implement than that for 
implementalion of 
Alternative 2. Extreme 
care would have lo be 
exercised during 
excavation to avoid 
contaci with the sewage 
water main located at the 
site. 

52,406,OOO to 
S8,162,000*+ 

. . 
Altcrnntlve 4 

Pnrtinl Excavation, and 
Asphalt cnp, 

Adminlstrativc 
Rcslrictions, and Long- 

term Monitoring* 
Materials and contractors 
are. readily available. This 
alternative is more 
involved to implement 
khan that for 
implemenlalion of 
Alternative 2, but less 
involved to implement 
than Alternative 3. 
Extreme care would have 
IO be exercised during 
excavation to avoid 
contact with the sewage 
water main located at the 
site. 

5710,30010 
51,052,000** 

Altcrnnlive 5 
In-situ Slnbllizalion 

A specialty contractor is 
required for the: 
stabilization process. A 
treatability study would 
be required prior IO 
implementation. 
Extreme care would 
have lo be exercised 
during stabilization to 
avoid Mntact with the 
sewage waler main 
located at the site. 

S2,917,000 

Altcrnnllvc 6 
Excavntlon, Onsifc Soil 

Washing, Onsite 
DisposnP 

A specialty contractor is 
required for the soil 
washing process. A 
treatability study would 
be required prior IO 
Implementation. 
Extreme care would 
have to be exercised 
during excavation to 
avoid contact with the 
sewage water main 
located at the site. 

S5,204,000 

Allernntive 7 
Pnrtial Excavation R 

In-situ Stabilizntio 

A specialty contractor 
required for the 
stabilization process. A 
treatability study is 
required prior IO 
implemenlalion. Mate! 
and conlraclors for the 
excnvalion are readily 
available. Extreme cat 
would have lo be exerf 
during excavation and 
stabilization lo avoid 
contact with the sewae 
water main located at I 
site. 

S2.414,OOO IO 
56,621,000** 

*Alternative Nos. 3,4, and 6: Since part (1.5 to 2 feet) of contaminated soil lies beneath the groundwater trble, a component of this alternative would include a form of dewatering. 
Either nn absorbent constituent cm be used to ndsorb the exCess wate;, i.e. lime, Liquisorb the nrea can be dewatered using wellpoints; or the soil can be excavated in the July 
through November time period when the waler table is lol+est. The cost estimate currently incorporates the cost for wellpoint instnllation and filtrrtion of the extracted groundwater 
(conservative approrch). 

**The magnitude of the present worth range for Alternative Nos. 3,4, and 7 is dependent on whether the excavated waste is hazardous or not. The higher costs for hrznrdous waste 
disposal is due to both the higher trnnsportation and treatment/disposal costs (the cost assumes that either 100% of the waste Is either hazardous or nonhrzrrdous). 

For ,\lternative 3, if the assumption is made that % of the excrvnted waste is hazardous, % of the excavated waste is nonhazardous, and % of the excevqted waste can be used as 
backfill, the present worth cost would be npproximately $2,477,000. if the assumption is made that 113 of the excavated waste is haznrdous, 1/3 of the excnvnted waste Is nonhazardous, 
and i/j,of the excnvrted wsrste can be used as back%!, the p:‘se.., ,.“. . . . _“I. . . l-4 *wn**h *n@f WOU!~ be apprOXimr!e!y Bi05Ji!!00~ The costs for these two sub-alternatives incorporate the costs for an 

extensive in-situ chrracterizrtion study. 


