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Grasse River, New York, USA
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» Near Saint Regis Mohawk Tribe
» Fish consumption advisory
» Managed land sources at plant site

» Past remedial action includes
sediments—1995 NTCRA




Stanford Lab Bioaccumulation Study
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DELIVERY DEVICES USED AT GRASSE RIVER, NY

Tine injection system
- &——Designed and built by Brennan
3 with inputs from collaborators

Injection and mixing in an
enclosed rototiller e
Designed and built by Brennan
with inputs from collaborators
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Target dose of activated carbon = 0.5x TOC in surficial sediments (+50% safety factor)



Grasse River ACPS

Baseline & Long-Term Monitoring

‘06) (Oct ‘06) (Fall ‘07) | (Fall ‘08) (Fall ‘09)

E::::? Blg)sedlment J J J J J
Field PCB biouptake v v v N
Lab PCB biouptake v v v N
Equilibrium | v \ A
Desorption \ \ N

Benthic community v N N J
Erosion potential v v v

Impact of AC on J
aquatic plant growth




Fall 2006 Water Quality

Monitoring Results
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e Water column PCB monitoring during construction

- No measurable changes in water column PCB concentrations
observed downstream of the study area during application

Data from Alcoa 7



Post-Application Core Sampling




Dose of AC achieved in sediment

2007 sampling data
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AC added as a fraction of native organic carbon

* Measured AC addition achieved at sampling sites compared to the target
dose of half of native TOC plus safety factor of 50%
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Carbon Profile with Time

Percent AC
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1 Mixed tiller bulk sample locations
__________________ (2007-2009 comparison)
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02008 average
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Native TOC Avg. 6.13%

o e N —

0-1.5" 1.9-3" 345"

4 5-6" 6-9" 9-12"

Sedimentdepth (inches)

10



=
S
—
=
=
o
LL]
V)
-
O
D
-
o
<

S, &

o S S

e N'
rrmrr1rrrrrirrrrrgrrrryrrrryrrirnrilg O@

o o - - o o o
o o o o o o

N o 0 O < o\

i i

(77/6u) 197BM UI UONRNIUBIUOD gDd

_
= = “
wn (7)) TSI SRR TR
—~ O O a _ \«\/
v 9 o S
= 5 5 ] &0\
2 %% %, %
O +d o &0 o)
— ~—~ ~— o == 7 ()
© = o AT, (x % .v««\
S o O K ¢
SIS <y Sy 7
)
B 0N &W £ .\««\o
| 2 Xg, 7
SIS Qv\ 6@\6 .W««\
< S &

11



Height above sediment (cm)
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PCB IN WATER BASED
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Reduced aqueous PCB on
sediment surface at AC treated
sites compared to overlying water
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Data from UMBC, Beckham & Ghosh



Pore water — Surface water
PCB Gradient in Grasse River, 2009
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Pore water in '
deeper sediment

40 60 80 100 120 140
Total freely-dissolved aqueous PCBs (ng/L)

Flux (Mg/m?2d) = ke(C,,,, —C

SW)

Data from UMBC, Beckham & Ghosh
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Laboratory Bioaccumulation in L. variegatus
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Data from UMBC, Beckham & Ghosh



IN-SITU PCB MONITORING STUDIES

In-river deployment of field exposure cages with L.

variegatus for baseline study (method adapted from
Burton et al. 2005) : - '

L. variegatus

15



PCB IN L. VARIEGATUS IN-SITU EXPOSURE seaan & cros
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* % reduction over 3 years: 46% in BG sites and 92% for Mixed Tiller sites 16



PCB IN WORMS AND WATER VS. CARBON DOSE
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sites by 2009 for AC dose >4%
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Data from Alcoa 18



Moving forward

» Carbon amendments appear to be promising enough for
serious consideration in remedies

» AC can be applied to sediment at the field scale
» AC remained in place 3 years after placement

» Reductions in porewater PCB levels & desorption
» Reductions in tissue PCB levels

» NOo major changes to benthic community due to
amendment

» Over time, the AC-amended sediment is covered with
new sediment deposits

» Successful pilot scale demonstration of reduction in

bioavailable PCBs in the sediments .
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