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Southwest *  Do>1me/l Northeast

L] ORP >0 mV “slightly oxidizing”

= pH—-6to9s.u.
c L] Mostly unfavorable for reductive C'
a0 | dechlorination | |
L] Former source area and mid-plume COC Area A
impacts negligible
L] Downward vertical gradient dominates

from MW-30 to SW property boundary

60 | Mw.23s Glacial Deift Channel 4
MW-23D MW-305 ¥
DO < 1mg/L
L] ORP <0 mV “significantly reducing”
L) pH—-6to9s.u.
40 L] Favorable for reductive dechlorination
E L] Upward hydraulic gradient impedes . .
br downward migration of COCs until . Dissolved gases low or not present (i.e., MEE)
= MW-30 cluster . Elevated NO3 and SO4 (mixed)
£ " Downward vertical gradient . Ferrous iron not detected
E 20 dominates from MW-30 to SW - . TOC typically <10 mg/L
‘ . No pattern to chlorides concentrations Northeast
. Natural attenuation parameters supportive of
“marginal conditions” C.
o . Corresponds to observed geochemical
conditions
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"s " L Highest COC concentration in Bedrock
] proximal to MW-30 cluster
. Dissolved gases present (i.e., MEE)
. Low to ND NO3 and SO4
. Ferrous iron detected
a = TOC>10 mg/L

. Increased chlorides compared to upgradient

. Natural attenuation parameters supportive
of “reducing conditions”

. Corresponds to observed geochemical

-20 | I [ | I conditions

u Favorable for reductive dechlorination

Geochemical and Natural Attenuation Conditions — Area A (Cross Sectional — All Zones)

6' aecom.com




= gPCR data indicated presence of DHC and functional

SOUt hwe St reductase genes @ low populations

=  CSIA data indicate enrichment of PCE and TCE along

Northeast

C property boundary CI‘
| | = Molar shift to c-DCE along property boundary |
g0 =  Enrichment suggestive of biotic processes
=  No gPCRor CSIA = gPCR/CSIA data supportive of “marginal conditions”,
data available for but could potentially be enhanced
Overburden Zone = Corresponds to observed geochemical conditions
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Background
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Y “Please, sir,
S0 | want some

Charles Dickens (Oliver Twist)
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Technology Overview

The EnviroFlux Passive Flux Meter™ (PFM)

® Nylon mesh tube filled with a sorbent/tracer mixture

® Permeable sorbent retains dissolved contaminants

¢ Sorbent mixture is preloaded with specified amounts of resident tracers

® Activated carbon is used as the sorbent and a suite of different alcohols are used for the tracers
® After a period of exposure, PFM is removed

¢ Sorbent is extracted to quantify the mass of all contaminants intercepted by the PFM and the
residual masses of all resident tracers

¢ Contaminant mass used to calculate time-averaged contaminant flux; residual resident tracer mass
used to calculate cumulative groundwater flux.

® Variable depth deployment provides water/contaminant mass flux profiles from a single PFM
deployment event

@ aecom.com



Technology verview

PATENTS

EnviroFlux has the exclusive license from the University of
Florida for the Passive Flux Meter™ device and method,
represented by the following patent:

United States Patent 6,401,547

Device and method for measuring fluid and solute fluxes in
flow systems

6‘ aecom.com
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Project Summary
® Deployed PFMs in Areas A & B

® Targeted weathered bedrock and bedrock zones

® Twenty-two (22) PFMs deployed
®* AreaA—- 13 PFMs
® Area B -9 PFMs

®* PFM sizes ranged from 2-in to 5-in, depending on the borehole/well size
® Well construction varied from cased well to open-hole completion

® PFMs allowed to soak for ~ 5 weeks prior to start of removal

@ aecom.com
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Results -Flux Meter Data

Bottom of

Total Depth
[feet bgs) Zone

Screened Top of Length of Hale
Screen Zone Screen Jone Screen Zone Diameter

[feet bgs) [feat) {inches) [feat)

Top of Casing
Elevation
|feet bgs)

MWIW-44A8R 50 Bedrack (open borehale) 18 50 2 4875 | 57,00
MIW-TAR 5B Bedrock (open borehale) 43 58 15 2,875 55,68
MW-30R 28 Bedrock (open borehaole) 14 28 14 4875 | 49,61
- I0AR 60 Bedrock (open borehale) 2B L 30 4 875 49,12
WIW-23R 55 Bedrock (open borehale) 35 20

#PFM Total # Samples
[All PFMs]

Samplers

PFM-1
Interval
[ft-bgs]

PFM-2
Interval
[ft-bgs]

PFM-3
Interval
[ft-bgs]

PFM-4
Interval
[ft-bgs]

Area B NVW-44AR 3 5] 22-27 33-38 44-49 o
WIW-26R a7 Bedrock (open borehole) 27 47 0 1875 55.74 Approximate Sample Intervals ===p 23-24; 25-26 34-35; 36-37 45-46; 47-48 X
MW-39AR 49 Bedrock l:{:l pen borehale) 14 49 35 4.875 | 54.20 MW-7AR I 3 | 6 43-48 48-53 53-58 il
MW-2202 el Bedrock (2-in well) 24 25 > E 37,02 Approximate Sample Intervals m===p 44-45; 46-47 49-50; 51-52 54-55; 56-57 X
MW- 16R A8 Bedrock [2-in well) 38 43 10 2 3186
Notoa: MW-30R [ 1 | 3 20-25 I s J
Survey datum: Connecticut State Plone Coondingte System (NA DT NA VDES-128) in LS, Sunvey feet Approximate Sample Intervals - 21; 22.5; 24 X X X
bygs = below ground surface MW-30AR | 4 | 8 29-34 37-42 45-50 53-58
Approximate Sample Intervals =) 30-31; 32-33 38-39; 40-41 46-47; 48-49 54-55; 56-57
MW-23R [ 2 | 4 40-45 50-55 D I
PFM-1 PFM-3 PEM-4 Approximate Sample Intervals m===p 41-42; 43-44 51-52; 53-54 X X
#PFM Total # Samples
samplers Interval Interval Interval Interval [All PF
- ft-bgs ft-bgs ft-bgs ft-bgs '
s t-ues] [Ft-bgs) [Ft-bgs) MW-26R 3 6 28-33 35-40 42-47 -
. Approximate Sample Intervals === 29-30; 31-32 36-37; 38-39 43-44; 45-46 X
MW-444R 3 22-27 33-38 44-49 Biae i 3 PP P
VWIAR 3 2348 553 ss 1 . MW-39AR | 4 | 8 14-19 24-29 34-39 44-49
WW-30R 1 0-75 o = 3 Approximate Sample Intervals =) 15-16; 17-18 25-26; 27-28 35-36; 37-38 45-46; 47-48
a B MW-22D2 1 | 2 24-29 ! z =
2 4 Approximate Sample Intervals === 26-27 X X X
MW-16R | 1 | 3 40-45 = = -
MW -26R 3 & Approximate Sample Intervals ==p 41; 42.5; 44 X X X
MW-394R 4 14-19 24-29 34-39 44-49 &
MW-22D2 1 2429 . o . : 2
MW-16R 1 40-45 . . 3
Notes:

- gpproximate equal spacing within each well screen interval (see screened intervals on previous tob)
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Project Summary

Southwest Area A — PFM Locations Northeast
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Project Summary

North-Northwest Area B — PFM Locations South-Southeast
B Bl

I |

Engineered Control/
Soil Cap
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I [ | | I
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Results —Areas A& B

Area A Wells Area B Wells
0 0
Legend Legend
MW-44AR @@ MW-26AR H==N
MW-7AR BN MW-39AR ®==g
10 MW-30R #==t 10 MW-2202
MW-30AR st 208 MW-16R  shw—as
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@
20 ‘:‘ - 20
‘."‘ 1%>0
g : / & -g 180 :; .
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iy D 164 \0
£ £ ] X
P cas = 30 \ir
L A -~
Q. o
g g |
-
[
40 L Y
;.15 R
166 1
<. ’\3 72
&
50
60 60
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
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Results — Area A

20
)
O
0
£ 30
- 449
§ A
o = Darcy velocities from the
PFMs agree well with
40 observed fracture patterns
] (frequency and aperture)
| from the geophysical logging
50
60

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Darcy Velocity [cm/day]
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Results — Area A
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Results — Area A

Mass Flux — Area A = Highest mass flux observed in and
around MW-30 cluster

1000
= Predominantly in the weathered
> bedrock and upper portion of the
100 % more competent bedrock
s 3 = Mass flux decreases in the
. g g 2 downgradient direction
g - E D PCE
4 ? ? =
E 10 2 ~ " TCE
v ° z
E ] m c-DCE
X - E " VC
- § 2
w > £ £3 =
z g P ] S
1 - E ~ 3

§ B 5 §

B S s i

: I

0.1 — — -
MW 44AR MW 7AR MW 30R MW 30AR MW 23R
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Results — Area A

10000

Flux Average COC Concentration — Area A

2,669 pg/L

1000

866 pg/L

100

10

Average COC Concentration (ug/L)

MW 44AR

MW 7AR

MW 30R

396 pgsL

MW 30AR

MW 23R

PCE
mTCE
M c-DCE
mVC

Highest parent product
concentrations at MW-7 cluster

Parent/degradation product

observed at MW-30 cluster
= Supportive of ongoing attenuation
mechanisms

Concentrations decrease
significantly in downgradient
direction

® Further supports ongoing
attenuation mechanisms
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g0 —+— CSIA Results
Enrichment of PCE/TCE and c-DCE observed downgradient From MW-30 to MW-23 clusters Area A
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80
Potential Pilot Technologies Area A
* Mass flux reduction
* Permeable Reactive Barrier gg]gg
e Enhanced Bio Zone Glacial Drift Channel MW-44R SB-101

* Possibly EVO/ZVI/Activated
60 Carbon Zone
40

3
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w —
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— Potential Pilot Technologies

¢ Source / Mass Flux Reduction
0 —] * Abiotic —
¢ Possible ZVI/Activated
Carbon Zone
il Bl el b ¢ |SCO - EBR Reactors
-20 |
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Conclusions
Lessons Learned
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Conclusions

= PFM study was successfully implemented
= Results yielded enhanced understanding of the complex flow zones in Areas A & B
= Provided for further enhancement of Geochem CSM

= Provided additional data for the development of a phased pilot study work plan
= Phase1-AreaA
= Phase 2-AreaB

= Flux measurements will provide a baseline for comparison against flux measurement that
will be incorporated in the planned pilot studies
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Lessons Learned

= Size matters ....

= 2-in PFMs easy to handle, deploy and retrieve, even if multiple intervals are daisy-chained

= 5-in PFMs cumbersome/difficult to handle, deploy and retrieve, especially when multiple intervals are
daisy-chained

= Along the same lines, for larger diameter PFMs mechanical assistance in retrieval should
be considered

" Processing retrieved PFMs in the field is straightforward

= Turnaround time from the vendor for the analyses was reasonable with results in hand in
2-3 weeks following retrieval

= Results were used to enhanced CSM understanding and in the development of planned
field-scale pilot demonstrations

@ aecom.com



Bl
.samEn: B :
oy 5 - =
LTI s
e o 5
2y i TSR
LT =
e N —
. e =
. —_ .
SUI TS M
L it
[ . 4
g a0
3 I
i a-wn:m:n e !
v
e LI T ! s
i

L8 i

s i |

¥ '

r i

: : 15 h T
e [

et

L b

"

L3

s
i

1

LR RTRETS L F |

lroeativa Remedia Tachnzlogiss
Goup Lagie .

[l =
g &S



