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Table 1- EXPRESS DRY CLEANERS, RACINE, WISCONSIN- SUMMARY OF POTENTIAL TREATMENT TECHNOLOGIES SATURATED ZONE (Above Till)

: Further
Remedial Option Option Description Application Effectiveness (Ability to meet RO) Implementability Cost Treatment Duration Limitations Advantages Act\:;gt;:g by Evaluate
Technology
Treatment Alternatives
The cost would require a
mandatory field and laboratory
_ . . evaluation of the presence of The advantage of this
::: ;{;o;%%:gg%mgg'ﬁmipéggo":‘smg appropriate bacterial strains. Site [Duration of treatment is The unknown permeatility of the approach is (1) the use of
In place treatment utilizing indigenous equipment. Bacterial testin hJas not been evaluation would cost dependent on the presence and subsurface soilz may lecally inhibit the naturally ocurring bacteria (if
bacteria in aerobic or anaerobic Highly effective in the treatment of complete d.at the Site Howgever the approximately $3,000 to distribution of the needed strain delivery of nutrients Y Anaelyobic present) to degrade the
Enhanced In-Situ Enhanced In-Situ degradation of the site contaminants. Injdissolved phase CVOCs provided that the presence of dau hter‘ roducts (:TCE a implement and evaluate. The of indigenous bacteria and the de rat?étion can er"lerate methane as subsurface contaminants and
Bioremediation Bioremediation situ treatment achieved by injecting appropriate bacterial strains are available, DCE) indicate thgt de pra dation processes remedial cost would be driven by |permeability of the soil. Possible a bg oduct: gn ideration for the (2) the ability to enhance the |YES YES
° nutrients (and/or carbon amendment if |the geochemistry is favorable and nutrients may be taking place %onﬁrmatrc)) testin the large aerial extent of product (to achieve ROs within 3to 5 useyg; thil;, tét?hc:%lsl einc:uge: growth of bacteria by injection
anaerobic) and/or oxygen (if aerobic) to|can be delivered effectively. is r:quire d tog d%mon.strat e ana erg)ic Olrelated contamination. The years, allowing for possible re- roviding a venﬁlaﬁgz s stem in areas of a nutrient or carbon source
enhance the degradation. conditions and that sufficient bacteria is highest percentage of cost is treatment of some areas to &at aregca od or cov;‘)r/e d that have a longer residence
present for metabolisis of CVOCs related to the drilling and injection [achieve RO. PP T time in the subsurface than
. process for delivery of nutrients. chemical oxidants.
Cost range is $20 to $60 per cubic
yard.
Cost is relatively low to implement .
Ground water monitoring to evaluate but long-term monitoring may be » Ieti:gé Z;t?gigfutzs of YES (may be
. . the decrease of CVOCs through the . . . ... . _1Can be easily implemented through the |costly if MNA does not provide Duration for MNA can extend MNA is limited to the niatural ability for N t
X‘;::S;;g:am ral Morx:;)er:gal;z;ural process of natural attenuation, taking iﬁiﬁ::b:g ?;33:?;??;2'” objectives ina existing monitoring well network and the [sufficient evidence that CVOC over decades, depending upon |the subsurface environment to gis;:ggéc;f‘?:{ 22?1 ditions YES E:;Z;:Egi?ve
. advantage of the natural effects of the ’ long-term evaluation of chemical trends. }concentrations are stable or conditions at the site. decrease concentrations over time. . . as
environment on contaminants. decreasing over a reasonable (c:rg)amc carbon, bacteria, occurred)
amount of time. eic.).
Low permeability soils limit the
. . horizontal and vertical movement of the
g;:lstgI\t/I::tcn;ﬁ?atn:ifr:g:t:%?%rrgzgt;gdair Effective in the treatment of CVOCs in The technology is implementable with g';ig(:‘at;;tgﬁviaagec:y?:;m will Duration of treatment is injected air, which can translate to This technology is flexible,
Air Sparge and Vapor [into subsurface saturated soils with the saturated soil and groundwater provided readily available equipment and equipment. iniection wellp dependent on the permeability of [installation of additionzl injection allowing adjustment of air flow
In-situ Stripping Extraction (VE) movement of air providing a means to that the soil permeability is sufficiently high }techniques. The sparge points can be inlta‘l)lation' arj1 d subsurface pipin the soil. Likely to achieve ROs |points. Also, preferrential pathways rates and treatment areas to  |YES NO
. . and the treatment zone is sufficently thick to |installed as vertical points or horizontal |, . PIPING | ithin 1 to 2 years, allowing for 1 |can develop that resultin incomplete  |focus on distinct zones based
strip contaminant to a vapor phase that yield an effective radius of influence wells installation costs. Cost range is to 2 restarts treatment. Thin nature of saturated on site data
t tem. : : i . : N . :
could be captured by the VE system $50 to $100 per cubic yard zone at Site may preclude the use of
this technology.
Radio frequency heating (RFH) uses
electromagnetic energy in the radio .
frequency band to heat media. Like I:;gs:a%fgzzefrfgxigzeggllpzfale
microwave heating, RFH generates " . . Duration of treatment is e e Can be deployed underneath
i cubic yard to $200.00 per cubic Ny . Cost limitations include lease costs for |, .. ..
Radio-Frequen ?he:tsiitlgs drrr;c::I: (\:/l:)lix rni?av?'!a{:]oer:t::r?lcia Effective in treatment of CVOCs (including |RF generator must be operated in yard or more for high temperature g\e:ﬁggte.:t u;:‘c:jndthet;:\ :e':;‘;:}’c lc:fit the RFH units and the number of bgi?;g?ssanr%arp&?gsother
RF Heating Heatig cy less efficient con duction,or convection dense nonaqueous phase liquids) in both  [accordance with OSHA and FCC systems working in a soil vapor can be a' glii d L?l?el tc:) aclhieve probes/antennae required. Also may /o\cco d.e ato v:r:c;ors. the YES NO
9 N . N the shallow vadose and saturated zones. requirements. extraction system. More cost I .p piec. s Y require the use of vapor extraction to raing N y
processes. RFH is particularly efficient effective when used in areas Ros within 1 year in vados zone contain volatilized constituents technology requires no safety
::::i:flZggg‘;:‘zg‘?zg:l%lg;o:;%i k. halving large soil contaminant soils. barriers
Vapor recovery may be required using volumes.
this approach.
The cost of this technology is
The technology is implementable with primarily driven by capital - . .
Insity treatment of the soils and Highly effective in the treatment of CVOCs |readily available equipment and equipment, injection well Duration of treatment is Petnnetatélllty'land‘ltlhll.ck::eta; S :f t!we tal Sémul:)andeou(sj gi:;??; of
roundwater with the injection of ozone regardless of whether the contaminantis - jtechnigues. The technology would require [installation, subsurface piping dependent on the permeability of sa:ra ﬁ. slo rs wi |mvt f?h o'ngont a d ahsor e atm mi nla msv
In-Situ Chemical Ozone gelow the water table ajn 4 within the adsorbed or dissolved provided that the soil |a pilot test to assess the oxidant demand |installation, results of the oxidant {the soil. Possible to achieve andve '? ':novertnen‘ |° t te Injecte g a:ﬁ cngn a; hnol N d lves NO
Oxlidation (ISCO) soil matrix. Viapor recovery would be a permeability is sufficiently high and the as well as vapor permeability of the site  |demand study (which determines {ROs within 1 to 2 years, allowing PZ?nﬁ i t‘fl nlc f;%git?a: “ﬁ € gﬁ int estr dg SV; ex?lc):ility (ﬁy&ﬁﬂ
com onen.t of ?his treatment approach treatment zone is sufficently thick to yield an|soils. The sparge system could be the mass of o0zone needed), and |for 1 to 2 rounds of maintenance :: daof g-rg toca ? a ;Eje. 'ontpgln s prc;w e) to change treatment
P PP * leffective radius of influence. installed using either horizontal or vertical {the operation and maintenance of |injections. aptl pture the injecte sp rgb d gt diti
injection wells. the system. Cost range is $75to ozong. area based on site conditions.
$150 per cubic yard.
The technology is implementable with . . Low permeability of the soils can inhibit
readily available equipment and P?e co;t c:;mxs tgclhnologty 15 d Duration of treatment i delivery of the oxidant, and in the case
. techniques. Permanant injection wells nven | ):1 f aenal extent an uration of treatment is " of permanganate the r.oil oxidant
lqsntu treatment °.f the ads_orbed and Highly effective in the treatment of site could be installed either vertically or vertical thic ‘ness °.f the treatment depen‘d ent on th e pen'ne.ablhty of demand will drive the mass of oxidant [Destructive technology that
Sodium Permanganate dissolved contaminants with the contaminants in the vadose zone and horizontally. Injection can also be area(s) on site (which translates  |the soil. Possible to achieve needed to treat the coataminantson  [can i i
SO N . ; PN o . ; provide rapid, YES YES
injection of sodium permanganate both saturated area implemented using direct-push to number of injection wells and  |ROs within 1 to 2 years, allowing site. Bench-scale testi f soil measurable. treatment
above and below the water table. : . 9 push .. |pounds of oxidant to be for 1 to 2 rounds of maintenance | ch-scaie les ..ng ot sol ' :
: technologies. Bench-scale testing of soil delivered). Cost range s $50to linjections oxidant demand and field pilot study
gxndant _deman'd and field pilot study may $75 per cubic yard. may be required to implement full-
e required to implement full-scale. scale.










