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Presenter
Presentation Notes
Through a Healthy Lake Erie grant administered by the Ohio Department of Natural Resources (ODNR) and the Ohio Environmental Protection Agency (OEPA), the City of Lorain (City) is advancing the planning, design, and construction of the Black River Dredged Material Reuse Facility (BRDMRF).  In 2019, the City began preparations for a pilot study of an innovative geotextile dewatering technology called a GeoPool.  In August 2020, the GeoPool was filled with sediments dredged from the federal turning basin in the vicinity of Black River Mile 2.7.  The ODNR-Parks and Watercraft hydraulic dredging team performed the dredging and slurry delivery to the GeoPool, which was located on City-owned lands at the Black River Reclamation Site. 

The GeoPool Pilot Study initially focused upon the fabrication, assembly, and operation of the GeoPool with little definition of the available and practical beneficial reuse opportunities for the residual solids other than bulk excavation and stockpiling largely to facilitate the disassembly and storage of the GeoPool structure.  The project team envisioned refining and defining a Residual Solids Evaluation once the dewatering functionality of the GeoPool and the condition of the solids were observed.  It is the intention of the Residual Solids Evaluation to provide pertinent data to support continued evaluation of the GeoPool for dredged material from the Black River as well as other Lake Erie tributary rivers and inland waterbodies.  GeoPool design capacity is 5,000 cubic yards when uniformly filled to 6.5 feet.  At the termination of the filling phase, the GeoPool was not uniformly filled to 6.5 feet, rather estimated to be filled to 6 feet on average.  Filling operations observed compaction and settling during daily dewatering.  



Black River Dredged Material Reuse Facility
Lorain, Ohio

February 2021
GeoPool 2.0 Pilot Project

Presenter
Presentation Notes
Through a Healthy Lake Erie grant administered by the Ohio Department of Natural Resources (ODNR) and the Ohio Environmental Protection Agency (OEPA), the City of Lorain (City) is advancing the planning, design, and construction of the Black River Dredged Material Reuse Facility (BRDMRF).  Beginning in 2019, the City and its consultant (Coldwater Consulting) identified and evaluated alternative sites; screened multiple conceptual layouts applying various dredging, handling, and dredged material dewatering methodologies; conducted bench testing and analyses; developed preliminary site designs; and began preparations for a pilot study of an innovative geotextile dewatering technology called a GeoPool.  In August 2020, the GeoPool was filled with sediments dredged from the federal turning basin in the vicinity of Black River Mile 2.7.  The ODNR-Parks and Watercraft hydraulic dredging team performed the dredging and slurry delivery to the GeoPool, which was located on City-owned lands at the Black River Reclamation Site.  The pilot study remains ongoing with a Residual Solids Evaluation where reused dredged material will be blended to create and test products evaluating function, market suitability, and forecasting facility operation financials, including City revenue.  The GeoPool Pilot Study has been published in the Morning Journal and Waterways Journal / International Dredging Review. https://www.morningjournal.com/news/lorain-county/giant-geopool-strains-sediment-from-black-river-water/article_a33886dc-e3e1-11ea-b1e8-73752122207e.html 
https://www.waterwaysjournal.net/2020/09/08/geopool-may-point-to-future-of-dredged-material-disposal/ 
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GeoPool Pilot Study - stages
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Upper left – a series of bench tests were performed preceding the pilot study.  The bench tests focused on settlement, bulking, water clarity, and polymer dosing
Upper right – dredging was performed using a hydraulic dredge that delivered a slurried dredged sediment at 8 to 15 percent solids over 1 mile in distance and 90 feet of vertical head.
Lower left – GeoPool being filled where GP covers about ½ acre.  Note the red staining appears to be iron residues/staining expected to be attributed to the taconite ore commonly imported to support the legacy steel mills.
Lower right – proximity of the Residual Solids Evaluation test plots (squares in lower left) to the GeoPool in upper left.



GeoPool 101:
 Series of rigid steel frames linked together secured with four 

safety cables – scalable, reusable, portable, up-n-ready timing
 Textile filter fabric lined – circumference seepage
 Louvered dump doors provide rapid release of clarified 

surface waters – incoming & outgoing GPM balancer
 Equipment gates enable heavy equipment access for 

unloading – single rehandling touch

GeoPool System
1. Site Civil pad
2. GeoPool structure and textile fabric
3. Sediment slurry & (as-pertinent) polymer dosing
4. Clarified Water sump and surface water return
5. Residual Solids reuse
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GeoPool…what, why?
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Mention:
First globally for dredged material dewatering – others for industrial pond dredging, O&G exploration, biosolids
3rd in US…others in Turkey, North Africa
Patent owned by IMS Dredge – Ellicott Dredging Technologies – Factory in New Richmond, Wisconsin
Great Lakes region installer – Bluff City Materials – Chicago, Illinois
Platt followed since a e-news brief in 2015

Compared against Geotubes, driving advantages include:
Throughput – surface release without blinding enables rapid clarification release – ‘full containment tube’ lacks – slurry delivery faster/dredge faster
Fabric relining = $3,000 a pool…and can be backwashed and reused – estimated 3 use lifespan
Limit residuals rehandling with direct load-out and/or stabilization within pool





GeoPool Pilot 2.0 Schematic
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Highlight:
Sediment characteristics
Slurry delivery consistency – kudos ODNR dredging team…USACE LOP for TB work
Polymer dosing & efficiency dependent upon slurry consistency…floc formation better assessed in pool vs. at post-dose port
In-pool circulation is key to polymer mixing and settling time…larger pool expected to accommodate more settling / consolidation
Clarified surface in ‘go home state’ ~3 hrs post-filling ‘off’
Consolidation & Residual Solids Evaluation



GeoPool - components
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Upper left – assembled frames 8 ft wide galvanized steel
Upper center – double shear interlocking link and toe C channel
Upper right – positioned panels in place
Lower left – fabric mounted – top silver bar and toe with sand bags
Lower right – frame base in washed , compacted gravel – filter stone




GeoPool - components
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Upper left – Clarified water release filter seepage & dump doors
Upper center – polymer dosing
Upper right – typical clarified water at effluent discharge
Lower right – typical surface 2-5 to 3 hrs post filling



GeoPool Pilot Study - calculations
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• BD/AD Surveys
• Single beam 
• 25 ft transects

• Meter calculations
• Flow, % solids, uptime

• Measuring posts
• AutoCAD Civil 3D
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Small dredging footprint so variability in BD/AD accuracy…balanced with on-board flow & nuclear density % solids meters
ISS vs. In-Pool volumes
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In-Pool Solids Consolidation 
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Substantial dewatering / consolidation within 30 days @ a conservative 1.3 bulking factor
Rainfall shed
Expect dewatering hindered at 30 days due to site civil pad (compacted clay with 30 mil PVC liner) and no ‘release points’ for stone ring to drain to swale combined with dewatered/compacted dry material within 0-30 ft from fabric frame (rind link).  Civil pad mods and manufacturer designing an insertable spoke portable ‘piped tile system’




• Residual solids characteristics vs. 
pre-dredge characteristics?

• Natural freeze-thaw cycle aid 
dewatering and consolidation?

• Blending effort to create suitable 
and marketable beneficial 
reuse products from typical 
Black River dredged material?

• Structural components wear & 
tear between usages?
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GP2 - Residual Solids Evaluation (RSE)
Objectives

Presenter
Presentation Notes
The blended & marketable product is one of the seven study goals of the Residual Solids Evaluation.  

Residential P2.2 demonstration plot measuring 25 ft wide, 100 ft long.  Blended 50% residual solids and 50% City-compost using rear tine tiller in November 2020, remains fallow (February 2021). 

Plot 1 – Agricultural Soil
Plot 2 – Residential Soil
Plot 3 – Structural Soil
Plot 4 – Organic Rich Feedstock
Plot 5 – Control 

Demo Plot 1 – Agricultural Soil
Simulate sandy clay loam texture blending residuals with sand
70% dredged material
30% manufactured sand
Plant crop seed?

Demo Plot 2 – Residential Soil
Simulate a loam texture blending residuals with compost
50% dredged material
50% City-compost
Leaf & woody debris
Plant restoration seed mix?



Lessons & Considerations
• Civil Pad

• Integrate gravity-induced dewatering 
with connections to sump

• Sump pump GPM
• Infiltration barrier may be unnecessary

• Polymer-induced settling 
• Bench test dosing matched
• Cost-optimizing bench testing for 

polymer selection
• Operation

• Activating fabric is manual
• Consolidation

• 75 days to load-out to on-road trucks 
with sludge locks

• Bulking factor decrease in multi-pool 
pod from cycling 

• Account for beneficially reused 
product value in project costs

• Stable structure!
• Effluent quality! 
• Slurry flow & % solids 

consistency is key
• Expect efference

• Algae & bacteria
• “Rind” slowing “cake-

like” residual solids
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GP1 – Fall 2019 – suffered structural failure – no injuries!  Structural redesign occurred and changes to frame dimensions, steel thickness, toe linkages, frame bracing, base C channel, & circumference cables resulted.  Stressful ordeal but resulted in an improved structure that functioned well in 2020.

Other perks:
Can see settling because open concept…polymer function is not blinded by fabric
Pool sizing can accommodate ISS without manifolding for similar quantity as other technologies.
  



Discussion
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Coldwater Consulting, LLC
3079 East Erie Ave, Lorain OH 44052

201 West Chatham Str, #220, Cary NC 27511
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Cell:  919.656.5799
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