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Presenter Notes
Presentation Notes
I am here on behalf of a large and dedicated team of folks that have brought this exciting “large-scale” pilot study to fruition. As I’ll explain today The Scanlon Reservoir Remediation was both a project with unique site-specific challenges, but lessons learned that can be applied on a more universal basis going forward. 
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Presenter Notes
Presentation Notes

So that everyone here today can envision being at the site I’ll start here with a moment of Zen – a view of a peaceful early September morning on Scanlon Reservoir. 


Our collaborative on this project included USEPA GLNPO, Minnesota Pollution Control Agency, and USACE, that conducted RI/FS work for many years ahead of our involvement in the direct amendment design. We conducted our work as part of a joint venture with our partners at Baird, and the construction activities I’ll describe later were conducted by Sevenson Environmental. 


https://www.baird.com/
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Presenter Notes
Presentation Notes

Just to orient you to where we are in the world: 

 the map on the left is of the St Louis River AOC. Scanlon reservoir is the most upstream location in the AOC. St. Louis River flows into Lake Superior in Duluth/Superior region on the westernmost end of lake Superior. 

On the right, is an aerial view of the reservoir. It’s over 40 acres in size. The blue shaded areas were the remedial limits for the project an encompass approximately 13.5 acres of the reservoir


Project Background

* 50-plus years of pulp mill industrial
wastewater discharge to river

- Elevated concentrations of dioxins/furans (D/F)
in sediments and biota in sheltered areas

— 55,000 cubic yards of contaminated sediment
within 13.5-acre area

 Activated carbon direct amendment
remedy selected during feasibility study

* Remedy objectives

— Improve benthic environment and reduce fish
tissue concentrations, while limiting impacts to
storage capacity

PCDD/F Toxicity Equivalent (TEQ)
Kaplan Meier (KM) Fish Sediment
Target (SQT) Comparison

Does not exceed Level 1 SQT
~ (0.85 ng TEQ/kQ)

Exceeds Level 1 SQT
(0.85 ng TEQ/kg)

Exceeds Midpoint SQT
(11.2 ng TEQ/kg)

Ta m Exceeds Level 2 SQT
(21.5 ng TEQ/kg)


Presenter Notes
Presentation Notes
Multiple paper mills operated upstream of Scanlon Reservoir dating to the early 1900s. Following the installation of hydroelectric dam infrastructure in the river, the created reservoir formed a catch basin for dioxin impacted wastewaters discharging from those facilities. That discharge continued until the 1970s when wastewater began to be diverted to separate treatment systems but not before the deposition of accumulation of dioxins in sheltered areas of the reservoir. The map on the right shows sediment sample results for dioxins. As part of an FS process it was determined that areas exceeding a midpoint SQT (orange and red sample results shown in the image) would be targeted for remediation, which equates to a contaminated sediment inventory of around 55,000 cubic yards. Through that FS process, addressing the elevated dioxins though an activated carbon-based, direct amendment remedy was selected. 

The overall remedial action objectives for the project are to improve benthic environment, reduce fish concentrations, and to do so while minimizing storage impacts to the reservoir. 


A CHALLENGE

Design and implement a direct amendment
remedy to inform in situ management
practices for Great Lakes AOC Projects


Presenter Notes
Presentation Notes
Beyond the project level objectives, this project was also identified by the project stakeholders as pilot study where lessons learned during design and construction are planned to be used to inform in-situ management practices on a wider scale, including on other applicable Great Lakes AOC projects.  



Project Challenges

« Active power-generating facility

« Sensitive wetland habitats

* High erosional areas

 Amendment selection considerations

* Placement verification for fine-
grained activated carbon material



Presenter Notes
Presentation Notes
There were a number of project challenges we were faced with. Some of them site-specific and some inherent to any direct amendment project. 

Active Power generating facility (shown in top right image): Considerations for construction safety, site access, impacts on hydrodynamics of river

Sensitive Wetland habitats (a good example shown at bottom right): impact on site access, amendment configuration to limit disturbances 

High Erosional areas within the reservoir: impact on identification of limit of treatment areas and material selection

Amendment Selection considerations: The selection of amendment materials and amendment delivery materials is not a clear-cut process. 

Placement verification: how do you confirm that what you’ve placed is representative of what has been delivered to the sediment surface. 


Project Approach
* Bench-scale treatability testing to
estimate amendment performance

» Hydrodynamic modeling to evaluate
amendment stability

 Amendment delivery selection to
address site-specific conditions

« Utilize multiple placement verification
methodologies



Presenter Notes
Presentation Notes
To address these project challenges we performed various analyses to arrive at our final design. 

This included…

Benchscale testing using mesocosms to estimate amendment performance

Hydrodynamic modeling 

Amendment delivery selection – this involved evaluating the various existing methods for applying the selected amendment material in the field. And involved consideration of various project elements including the presence of those sensitive wetland habitats, the desire to limit impacts to reservoir storage capacity and evaluation of fish tissue improvement expectations.

Identification of various methods for confirming adequate placement in the field. 


Bench-Scale Treatability Study Design

« Assessed two grain sizes of
activated carbon (AC)

— Silt-sized PAC: <325 mesh

— Fine sand-sized granular activated
carbon (GACQC): 80 X 325 mesh

« Conservatively selected sediment
samples with highest measured D/F
concentrations

Bench-scale treatability study mesocosms

« Polyethylene passive samplers used
to assess bioavailability of D/F


Presenter Notes
Presentation Notes
So now going to further explore a few of our project approaches that were key to implementing a successful project.

One of the first steps of our design process was to further understand reasonable expectations for dioxin bioavailability reductions. To do so we conducted a bench-scale treatability study to evaluate fine-grained AC products, that previous studies have shown to perform well for organic contaminants such as dioxins and PCBs. We tested both a silt-sized PAC and find-sand sized GAC product

Purpose of exploring multiple grain sizes was to evaluate options for bulk placement of a GAC product vs. PAC placement via existing specialized methods. 

Site sediments were exposed to these GAC products. Samples with highest D/F bioavailability were selected which included samples with highest D/F concentration and highest TOC/soot carbon concentraction (lower potential for sequestration by AC)


Bench-Scale Treatability Study Design

* Four test conditions evaluated
— Untreated control
- 4%' PAC
- 2%' PAC
- 4%" GAC

« Sediment mixed with AC for 30 days
on orbital shaker table o

« Test conditions sampled with
passive sampler at 60 and 97 days

Note:
1. All treatment percentages represent dry weight dosages relative to surface sediments (top 10 centimeters)


Presenter Notes
Presentation Notes
Test conditions are outlined in the table of the bottom left of the slide. We looked at both a higher and lower dose of PAC (4% and 2% doses by dry weight, relative to surface sediments) and a 4% dose of GAC. 

Mesocosms were agitated for 30 days to mimic in situ bioturbation and other mixing processes. Porewater concentrations were then analyzed through use of the passive samplers at 30 and 60 days following start of treatment. 





Bench-Scale Treatability Study Findings

* Freely dissolved D/F concentrations’ Amendment | DJF Reductions (%)
In porewater substantially reduced 4% PAC 86 to 100
for all amendments 2% PAC 31 to 98

« 4% PAC was most effective 4% GAC 741093

amendment (2 to 9 times more
effective than 4% GAQC)

« 2% PAC ultimately selected
following value engineering study
evaluation due to comparable
performance and cost benefits

Note:
1. Concentrations calculated via multiple methodologies for addressing non-detect (U) values Amendment Type

0.012 mU=0
M Kaplan-Meier
mU = MDL

0.010

0.008

0.006

0.004

Freely Dissolved TEQ
Concentration? (pg/L)

Control 4% PAC 2% PAC 4% GAC


Presenter Notes
Presentation Notes
This study concluded that all amendments tested were relatively effective but PAC carried forward into final design


Sediment Stability I\/Iodellng

« Evaluated peak discharges through
100-year return period

* Predicted high erosion potential in
main channel and low erosion potential
In wetland areas and side channels

» Results generally indicated stability of
fine-grained sediments or placed
amendments in remedial areas



Presenter Notes
Presentation Notes

Next we needed to understand if any placed amendments, and the sediments in the targeted treatment area are stable. Direct amendment remedies are predicated on the understanding that the materials will remain in place to treat and mix with target sediments. 

As part of this stage of the design a calibrated model was used to evaluate peak discharges through 100-year return period. 

The figure to the right shows materials types that are estimated to scour in a 50-year return period event. Yellow shaded areas indicate potential scour of fine grained materials.

Model supports conceptual site model of dioxin deposition and persistence



Amendment Design

* Hybrid approach

— Direct amendment via SediMite™ in shallow,
wetland areas (7.4 acres)

— "Blended cover” of SediMite™ overlain by a
4-inch sand layer in areas >4 feet in water
depth (6.1 acres)

« Limits impact to wetlands, while
providing additional amendment stability
and accelerated reductions to D/F
bioavailability where possible

el

- Direct amendment areas

« Approximately 0.5 pound per square fOOt | slended cover areas

(Ib/sf) SediMite™ dose


Presenter Notes
Presentation Notes
To deliver the selected PAC product we chose SediMite as the delivery mechanism. SediMite is a proprietary, pelletized product comprised of PAC, sand, and a binding agent.

Overall this hybrid approach limited impacts to wetlands, while… 
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Presenter Notes
Presentation Notes
Above image shows active SediMite placement operations. 

Dry SediMite loaded into a hopper, forced air delivered material through up to 200 ft of hose to a spreader box located on the bucket of amphibious excavator. 
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Placement Confirmation

« Amendment certification units

— Volumetric tracking by area
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Hydrated SediMite™ after Settling in graduated
draining water cylinders

— GPS-based coverage mapping

— Submerged pans to assess hydrated
volume

— Floating pans to correlate with
volumetric tracking (target: 1 lb/sf)

« SediMite™ bid quantity assumed
up to 100% loss/overplacement
to achieve design dose

Floating catch pan in swing path Recovered floating pan



Summary

 Site-specific bench-scale testing and sediment stability
modeling are critical evaluations for informing direct
amendment-based project design

« Direct amendment design must plan for material losses
during placement and include reasonable loss estimates, in
situ confirmation, or appropriate combination

e Direct amendment with PAC-based products can be
effectively implemented as a remedial approach for
enhanced natural recovery in Great Lakes AOC projects

ANCHOR


Presenter Notes
Presentation Notes
Last bullet – and specifically for projects involving sensitive natural habitats where more intrusive remedial techniques may not result in a net benefit


THANK YOU

Steve
Bagnull

Managing Scientist

Anchor QEA
sbagnull@anchorgea.com

ANCHOR
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