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Response to 80 gpm Proposal

The capture arsa indicated by the proposed 30 gpm coptainment system is based on relatively simple
analytical modeling techriques. These techniques do not account for variebly in aquifer perameters
acrogs the site. The unifcrm paremeters of transmissivity and groundwazer gradicnt used in the model
are aor well defined based on site-specific data. Furthermore, the technique of kriging the log
transformed TCE concentration data may not accuraely describe the acmal distribution of
comamigants in the aquifer. The aceuracy of this technique is of particular importance with respect to
the area between MW-32 and MW-42 where there is insufficient characterization to guide the

cancentration contouring process.

Considering these reservarions, the analytival modeling techniques still provide & means (o roughly
evaluate alternative containment strategiss as {ong as the resuits are used for comparative purposes and
it is understood that a great des) of uncerainty exiswe in the mudeling results. Uldmarely, it 1s
empirical data that will be used to determine the capture zone of the recovery well(s). A grearer level
of confidence in the flow characreristics of the aguifer will be possible after a conminmenr system i3
operated and data are colliceted and analvzed. Similarly, groundwater analytical dars san be used o
better detine the concentration profiie of TCE in the groundwater, although this can not be
accomplished in the area betwsenr MW-32 and MW-42 without ar additional moaitering point, as
described above.

The renuinder of this response assumes the above guaiifications with the madeling approach and
discusses the 50 gpm proposal as if the aquifer parameters were well established, homogeneous, and
equal to the vaiues used in the mode] of the propesed 50 gpm coptainment system. Further it assumes
that the riged concentrationt precentad in the prepesal ale swwwule represcutations of the contamingnt
distribution. Both of these assumptions allow the required simplifications for conducting compararive

analyses using an analytical groundwater flow model.
There are three primary issues regarding the 50-gpm proposal for on-she conminement. Thewe issues
include, (i) the proposed approcch dees not contamn all groundwater with high TCE concentraticns on-

site, (2) the approach will likely result in spreading some groundwater with TCE concenirations of 100
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to 200 pg/L, TCE 10 the northeast widening the plume, and (3) the current proposal does nct aid the
process of offsite restoration as aiternative proposals might.

The first issue, involving on-site conminment, primarily relates 1o the aguifer arcas beneath ponds No.
1,2, 3, and 4. The contour lines provided in the propesal show areas with roncenmrations it exsess of
1,000 ug/L which will not be captured by the proposed comtainment system. If a gmater concentration
of contarninants exists in the arsa batween MW-32 and MW 42, this issue becomes mors significant.
Most of the groundwater beneath the ponds that is not captuned by the recovery well will be directed
into the main body of the off-site plume and will probably be septured by the off-site containment
well. However, this does not address the issue of offsite resteration. The on-site areas whare
sontaminante ave allowed to wevel into the orif-site plume wilf provide source to the off-site plume for
a period of tine aftar thy conginment {s in place, The length of time that sontaminated groundwarer
continues 1o move off-site Witk this approach has net bewn datermined but it could reascnably be in
excess of § 0 10 vears. These additions ¢f source would sonfoumd the offorts te achieve off-site
regtoration. An argument for tha technical inpractissbility for offsite restovaticn van not sven be

considered if on-site contaminents have been allowed 1o blead unnecsssarily into 9 site areas.

The second issus concems groundwater on the fringe of the glume with lower TCE concentration (5
p&L 1o 200 ug/L), Under the proposed scenaric, groundwater of this lower concentation on the
northesstem site boundary will be pushed further away from the sits than it is swrently traveling.
This will result in impact ¢ areas of the aquifer that are not curremely impacted. These aew arvas way
be captured by the offesite containment system, tithough this has not vet besn shown. This represents
an unnecessary expansion of the plume. In addition, lazeral spreacing of the plume may result in
contaminants reaching the currenty 2lean monitoring well nest at M'W-59, I these walls become
contan nated, it will be necessary o redefie the exient of the plume in this area with new monitoring

weils,

The third issue relares 1 the coupling of the goals for on-site cantainment and aff-sito restoratior.
The proposed plan provides additional flushing, with the reinjected warer, to only a small portion of
the offesite plume. The off-site arsac thar receive flushing are the periphesai arewy of the piume that

are of lower concentration und perhaps less in need of flushing. [n additon, the weter aot caprured
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and allowed %o discharge tn the off-site plume would nct rechnically be considered “flushing” water as
it would contein TCE from on-site areas with some concenirations inf gxgess 0f 1 M0 «ad Tha
praposed vystem does provide soma flushing of the on-gitz zones of contamination, but the flushing is
gencrally not through the most coucentrated areas, Ferbaps a better use of the reinjected water would
be to provide flushing acton to the off-site avsas that will promote off-site restoration whese
restoration efforts will be the most fruitfal,

We have completed some aralytical modeling of the onsite containment system uging the same

general assumptions employed in the work shown in the 50-gpm proposal. As a result of this
modeling error, we have dentitied some containment scenarios, which aiso utilize only 50 gpm and

may provide some resolution to the three issues discussed above. The following scenarios were
evaluated:

A single recovery well in the same locarion as the weil in the 50-gpm proposal with the same pumping
rare. For this scenario, the groundwater is reigjected in 8 drywell at northeest corner of the property
the same distance from the site (into the easement) as the recovery well,

Two recovery wells, each pumped at 25 gpm, [ocated near the southwest and northwest cormers of the
property, at the same distance from the property boundary as the recovery well in !bevﬁo-gpm
proposal. For this scenario, the water would be reinjacred at 30 gpm inio 8 drywell located hetweer
the two recovery wells.

Two recovery wells and ane reinjection well as in No. 2 above, except all three weils are focated on-
site along the northwestern boundary of the site.

Twa nzcovery wells, as in No. 3 above, with reinjection irto an infiltration pond located betweern the

recovery wells.

The results of these four modeled scenarfos ae discussed helow with respect o the tharee issues
identified for the proposed 50-gpm containment system.

The issue of on-sitc contzinmenr s best measured by the width of capture that the system provides ar
the downgradient (northwest) property boundary., The proposed 50-gpm containment §ystam captwres
a width of approximately 490 feet ar this property boundary. In conmast, seenarios one through four,
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described above, captured 615, 810, 810, and 730 feet, respectively, at the same boundary., This
indicates that any of these alternative scenarios wil} provide a more compiete caprure of the on-site
plume with the same 50 gpm pumping and reigiection mate.

The highly concenmated groundwater beneath the building and extendiag to the northeast and
southwest from under the building also represent an impertant area for a containment syster 1o
capture. Ail modeled scenarios, including the proposed $0-gpm containment system, capture this high
concentration zone to the southwast. As discussed above, the proposed 50-gpm containment system
allows some groundwater bengath pord No. 3, with TCE concentrations in excess of 1,000 ug/L, o
escape containment. All of the scenarios listad above provide more compicte containmeat i this area.
Scenarios one through four provide increased capryre widths in this area of 50, 10, 100, snd 120 feet,

respectively, in comparisen ta the proposed 50-gpm containment system.

The modaled scenarios were also evaluated with reapect tc the likelihood thar they will spread
contaminated groundwater inte arcas that are currently urcomamninated. As discussed above, the
proposed SO-gpm containment sysiem appears to spread the widdh of the contaminant plume in the
area berween MW-42 and MW-58. Noune of the scenarios modeled demenstrated the degree of lateral
spread noted in the $0-gpm proposal, However, scenario one did show some Iataral spreading of
groundwater. The spreading was not as severe as noted for the propesed 50 gpm containment system
and the groundwater that was spread with this scenario generally had a TCE concentration indicated
by the kriging o be less than 100 ug/L. The other three scenarics tested showed no tendency 1o
spread the width of the piume.

Finally the modeled scenarios were svalusted with respact to their ¢contribution to off-aite restoration,
As neted abave, the propesed S0 gpm contzinment system does ot provide significant flushing of the
off-sits plume and, in fact, provides a continuing scurce of cortaminated groundwatsr from beneath
Pond No. 3. With this proposed vonminment system, off-sire restoration would b¢ problematic for

many years until sufficient flushing of the noted high concentrarion zones on-site is complete.

Esch of the four modelad scenarios provided better offsite flushing than the proposed 50 gpm
eontainment system. This was due in part to the greater caprure width of the modeled containment
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systems 2nd in part to the pathway that the olean reinjceted groundwater wkes with each of the
sceparios. The pathway taken by the treated groundwater, under the four modeied scenarios, was
largely inw the off-site plume where the water would provide some flushing action to aid in off-site
restoration. Scenarios two, three, and four provided the best flushing action to the center of the kyiged
off-site plume. Scenario cne proved better at flushing than the proposed 30 gpm containment systern,
but did not perform as well as the other three modeled seenarios.

The maodeled sceuarios, described above, wers aot chosen o provide an exhaustive review of the
options for on-3ite containment or for reaching other of the stated goais. However, the modeled
scenarios appear to provide better on-site containment, less andency to spread portions of the
comaminant piume, and better coupling with the off-site geals of aquifer restoration. These benefits
are achieved at the same pomping and reinjection rate as the proposed 0 gpm contzinment system.

Other containment strategies may further improve the model runs conducted for this analysis.
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