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Table 6-2 

Summary Screening of Technologies 
. . ' t  	 ..;-'*. , :.,?\, 	 . . 

.'&,..:>...-.. *. 	 : ,  ' forf@Ba+.; 	 .# 

T&b&bk~ D&Iipuoa E ~ l u r t l o l , .  rnLle ';: 

. . 

Containment Containmentp& barrier Yes Proven effective at full scale at this-
walls, natural-att&uaiion. site; essential to p e n t  migration I 
 of contaminaats. 

Soil vapor Proven effective at full scale to 
exWaction (SVE) remove cr biod.grade 

hyQocsrbons fromthevadose zone 
at &is site. 

In situ air Pmrmeffective in removing 
spargingW) hydrocarbons tram the sattnatbd 

mnc at nearby site,wmplements 
SVE 

Thnmal very perumble formaton causes 
~ ~ Q 1 t s  large heat losses; energy-hive;  
otherman Six- bypasses leasa of tight soil; 
Phase H&P; tmprovcn at this site: 
Sii-Phass W i v e  hearing with Verypermeable formtian causes 
Heatins(SPH) electrodes in hwragonal pattern; large heat iosscS; em-inteosive; 

boii -, driving off 	 requiresvery large number of large 
diawerboritlgs. 

Poorly wmpatiile with verlically 
fluctuating LNAPL layer, 
expemive infbmetme; does not 
remove LNAPL; uupmven at this 

I I I site. 
Surfactant- I Sur$ctant 5ooding to mobilize I Yes I Theonlytechnologythathasthe 
Enhanced LNAPL. potential to rapidly and thomugbIy 

remove free-phaseand residual 
LNAPL. 

(SEAR) 
In SiChemical Injection of oxidant to destroy No According to sibspecific lab tests, 
Oxidation hydrombom in situ. poorly comwiile with site 
0) I I I b c a b i l i &  and pH, wry costly. 
Monitmod I sorptiol~dispersiol~and 1 Yes I k t i a l  in finalwliihina of the 
Natural bi-on sitc; wmplem& w&ent. 

I I 	 I 

A ~ u a t b n  
(MNA) 
Institutional Officialnotifidon, Yes Willbeusedinanycasetopent 
Controls government conlmk, legal exposureto the wnfaminants. 

instruments that restrict aaess 

mailto:forf@Ba+
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Table 7-2 

Estimated Time from Present Needed for the 

Groundwater Benzene Concentration to Drop Below the MCL (5w) 

0 

Containment Only WE SVE + IAS W E  + SEAR 

Technology 

Figure 7-5 

Projected Durations from Present to 5 pglL Benzene, versus Technology 
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Table 7 6  


Remedy Selection Decision Factor Grading Scale 
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Table 7 6  (Continued) 

L ~ Y  
SlbctbIl G r r b  
Frotpr f3m& Points j;@-

saMy Exceucnt 3 M imaterial handling or waste managementactivities. 
I I I I Wasteban-ent~~&ormcdundcr m l l e d  I 

wuditim. ~ ior&e &to w- a c~nmmities 
maing impInncntatioa 

2 Some materialhandling/- management. Activitieswell 
conlrolled. Wiproper~Is,~threattO~orLDRornearby 

I I communities during implementation. 
Fair 1 I Rigorous yet wnlroUcd matedial handling and waste I 

I Imanagement Some risk of shoxt-tamrelease or nqwwun. I~orne~threattowork~t~ornearbyw~uniticsduring-

I I 

I 1 imp~ementaha 
Poor 0 Extensive mattrial handling or waste managmeatactivities. 

Pot& for shoa-tam rekascs or eqmum. Canpose a threat 
I Itoworlraa or aearby wmmuoities during implcmeotstion. 

~xcel~entI 3 I ~arpe(90-100%)miwtionintoxicityormobility.wastcis I 
managcdandcontainalsoastominimizefutlntrelcascsand Ioptimize short-termefficacy. Ehhatea umtact and migration 
w&ntial. 

Good 2 	 R e a d l e  (risk-based)reductionsm toxicii or mobiily. Short-I I 	 1tamexposureriskisrestricted RedtEccsexPosurcriskby 
limitingumtactandmigrationpotentiat. -

Fair 1 	 Some rcduc&n of toxicityor mobility, but not wholly effective 
for the wntaminants of conccm.Conkt  andlor &&on" -
potential if containment systems or othcrglginocriog umtmIsI I 	 Ifail. some risk of shcit-mm rekasc or emosure.. 

Poor 0 No remtdion in toxiciior m o b i i .  Wiresult m a release if 
the containment systems or otbuenginwring controls MI. 
~ w t a dand/or migration potential E persistent. 

I I 	 I 
Excellent 3 	 Large (90-Im) reduction m toxicity or mobility. Waste is 

managed and contained so as to minimize future rcleasts and 
optimiishort-tam efficacy. Elhinates contsct and miptioo 

Good 	 Reasonablereductiom in toxicityorm o b i i .  Short-term 
ucposunrisk is d c t e d  Reduces tx~munrisk by iimitiori1 &tact and migration potential. 

Fair 1 I Som reduction of toxicity or mobility, but not wholly e W v e  

I 	 - I 

I fail Somc risk of short-tam rclcase or ap&rc. 

Poor 0 I No reduction in toxicih,or mobilitv. Wiresult in a release if I 
t b e ~ m t s y s 0 e a r ; a o r d h u ~ ~ l s f a i l .  
Potentislfor shoa-tam rekaw or exposures. Cantactand/or Im i a r a t i o n w t e n t i a l i s ~ ~ ~ ~ ~ t .  
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Table 7-5 (Continued) 

Rcmrdy 

sdecdkm G n d t  

Freter Gndr Pow Gradem-


Iastiturional Excellent 3 1 Community in full nmDort of tcchwloav. Technoloev. reedatow 

'on or regulstory issues. ~ x p i i t e sd;e t i m i  ofI I 	 . -I ~ ~ ~ t " ~ 1 ~ 

Good 2 	 Public suppat finpmposalis available. Tachnology and climate 
d y favorable. Someissutsmay rcquinadditionaltcstin& 
~ 0 0and,negotiation. 

Fair 1 	 Some community relationsissues. Jmovative approachor 
techaology. SomempWny hudes. 

Poor 0 	 Communitydislikesalternative. New ordevelopmeatd 
~ O I O $ Yor approach. Will require extensive rcgulaOay 
negotiatioe Remedid activity implementation may be delayed. 

Construdon None None Co- costof implementingremedy. 

Cost 


I None 1 08Sdcost of hplementing medy. 

7.5.5 Environmental Effects (Short- and Long-Term) rn 	 For all alternatives, the mobile LNAPL and dissolved hydrocarbons are contained, so the 

efficacy of containment is not a differentiator, but it implies that no alternative should get 

a score below 2. Alternative 1 removes only free phase LNAPL and has no direct impact 

on benzene; of all the alternatives, it leaves the mostLNAPL and benzene in the ground 

so it will be given a score of 2. Alternatives 2 and 3 have more impact on benzene and 

LNAPL but w t  to the point of wamnting a higher score,so they also will be assigned a 

score of 2. Alternative 4 is the only one with the potential of removing most of the 

LNAPL and thusthe source of benzene, so it will be given a score of 3. 

7.5.6 Human Health Effects (Short- and Long-Term) 

The scoring for this criterion will follow the same reasoning as for the environmental 

effects, i.e., a 2 for Alternatives 1,2, and 3, and a scoreof 3for Alternative 4. 
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Table 74 


Composite Evaluation of Alternatives 


7.7 Conclusions 

e The estimated remediationtimes and estimated costs for the four alternatives are shown 

in Table 7-7. 

Table 7-7 


Estimated Remediation Times and 


Costs for Four Alternatives 


The four alternatives that have been developedcomprisea range of approachesfrom 

continued containment (Alternative 1) to the most aggressive (Alternative 4). An 

analysis of these alternatives i n d i m  that even with the most aggressive approach, it 

will take at least a century to meet the linalcleanup goals. Practically speaking, it is not 

e possible to return the aquifer to its maximum beneficial use in a reasonable time period. 
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Cost Inputs{'a B.0 

B.1 Financial Assumptions 

The discount rate (i) was set at SY'year, the inflation rate (ii) at 3Ydyear. From these numbem, 


an effective discount rate (4) of 1.94% was calculated using the equation 


4 = (i-ii) 1 (l-tii). 


B.2 Fixed Costs 

Several short-term operations now takingplace at the site will have to continue in the near future 

and be completion On the Island, bioventing will continue and be followed by monitored 

natural attenuation. Under East Hooven, three horizontal wells are in operation; they will be 

operated in SVEmode until this becomes uneconomical, after which they will be operated at a 

reduced flow for bioventing. The costs and durations assumed are summarized in Table B-1. 

Table B-I 


Fixed Costs 


.Lpti?ll, . ,::*.:.,j ._ :. 
> . . ' . . '  Heovt. 

i <. ' . . 
-'B~*mtlag. . . m . . :  Blw*~atlPg~ c p b n @ ~ : '3 ,$ ,% .:.. . ... ., .. MNA 


Annual Cod w 0 , m  $20,000 S100,000 I w,000 


The total present worth of these fixed costs is $1.25 million. 

B.3 P&T Costs 

The annual operating cost of the P&T system without free-product recovery is estimated in 

Table B-2. 
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Table Bd 

Present Annual O&M Cost of the P&T System 

The alternatives have projected operating times that range from decades to centuries. During this 

time, it is likely that the GAC FBR water treatment facility will have to be replaced. It was 

assumed that the GAC FBR facility would have a life expectancy of 25 years and that the first 

replacement would have to occur in 10years since the present was built 15 years ago. Ae, new GAC FBR facility is estimatedto cost $2.3 million. 

84 Free-Product Recovery 

As discussed in Section4.4, the rate of free-product recovery since 1989has oscillated based on 

water levels and shows no clear trend. LNAPL recovery will continue as long as substantial 

amounts can be recovered, but will be focused on the western edge of the facility, dong S. R 

128. For the purpose of this cost analysis, we assumed that he-product recovery would 

continue for 16 years. The cost of disposing of the recovered heproduct is $0.67/gallon. 

For Alternatives 1 (P&T only) and 2 (SVE), an annual free-product recovery of 60,000 gallons 

was estimated This is the historical average for the past decade. The initial recovery rate in the 

1985-1989 time b e  was much higher, but has not traccurred since. 

In the case of Alternative 3, we assumed that the SVE +IAS system would remove some free 

product, leaving only 45,000 gallons per year to be recovered via the production wells. F i i l y ,  
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,a the SEAR + SVE system in Alternative 4 was assumed to remove a substantial amount of free 

product, leaving only 30,000 gallonsper year for recoveryvia the production wells. 

B b  Cost of Initial Remediation 

The capital and O&M costsof SVE, SVE + IAS, and SEAR + SVE were estimated (see 

Appendix B) and are s e inTable B-3. 

Table 8-3 


Estimated Costs of Initial Remediation 


instantaneous for costpurposes, so its capital and O&M costsaxcombiied in the capital cost 

column. The present worth of O&M for SEAR reflects only the cost for SVE operation during 8 

years. 
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