


Keystone : Dams on the River



Sediment And Nutrient Changes In the

Susquehanna River and Chesapeake Bay




Sediment Behind the Conowingo Dam




Sediment Behind the Dams: Additional Impacts




Reservoir River Fertilization Process




Study of Phosphorous In Sediment Behind

the Conowingo Dam Versus In Bay




Study of Nutrients and Pollutants In

Sediment Behind the Conowingo Dam

Channel at Broad
Creek Sample Location

Harve De Grace

Shoreline Sample
Point Chesapeake Bay




Dredging Behind Dams Will Not Work

Without Some Preliminary Treatment



Dams: Keystone To Restoration



“Biomimicry:
duplicating GOD’s design in a
sustainable, efficient and powerful way
to achieve impeccable environmental
stewardship,
for the benefit of all life.”



Concentrated Wetland Effect..Biological

Dredging Compliments Conventional



Biological Dredging: Circulation/Oxygenation:

Laminar Flow Oxygenation



Concentrated Wetland Effect...Biological

Dredging
Attached Growth Wetlands grow
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Nutrients cycled into
appropriate biota



Inversion Oxygenation Equipment







Coral

Coral

BioHaven Floating Islands


















Biological Dredging Sample Projects




Biological Dredging Preliminary Design

for the Conowingo Reservoir



Biological Dredging Preliminary Design

for Conowingo Reservoir

Treatment Zone

Start of Aerobic Bacteria
and Enzyme Treatment Zone

Start of Diffusers

Leviathan &
BioHavens

Initial Coral Emplacement

Scour
Zone



Water Depths Conowingo Reservoir

Leviathan & BioHavens - are modular and
mobile — we can move these seasonally close to
Dam to effect treatment of sediment near the
dam —in scour zone at dam using built in air lift
pump and surface area.
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Biological Dredging Preliminary Cost

Estimate for Conowingo Reservoir



Comparison Of Biological vs.

Conventional Dredging (Conowingo



Concentrated Wetland Effect/Biological

Dredging = In Situ Treatment Of River









Biological Dredging: Floating Wetlands and Lake Savers




Proposal for Safe Harbor Dam



Design for Safe Harbor Dam

Start of Aerobic Bacteria

and Enzyme Treatment Zone

Leviathan &
BioHavens

Start of Diffusers

Initial Coral Emplacement



Leviathan, BioHaven & Coral

Overview at Safe Harbor Dam






Biological Dredging Preliminary Design for Holtwood

Start of Aerobic Bacteria

and Enzyme Treatment Zone

Coral Placement Zone Start
Start of Diatom of Treatment Area

Regeneration Treatment
Zone




Biological Dredging Preliminary Design for Holtwood




Preliminary Cost Estimates Holtwood Dam




River Power Generator Off- The Grid




BioHaven® Leviathan®- Restoring A River To Health

Over the last 12 years, BioHaven Floating Islands have evolved into a new, cost effective
form of constructed wetland. BioHavens have demonstrated efficacy in removal of
TDS, TSS, as well as nitrogen, including ammonia, and phosphorus.















Results

Parameters FTW Improvement Compared
Removal Rate (mg/day/ft?) to Pre-FTW
TSS 160 89%
Total Nitrogen 2000 40%
BOD 685 46%







Case Study: Rehberg Ranch Residential Subdivision,

Billings, Montana USA - Floating Wetlands




Case Study: Rehberg Ranch Residential Subdivision,

Billings, Montana USA - Floating Wetlands




Case Study: Rehberg Ranch Residential Subdivision,

Billings, Montana USA - Floating Wetlands

Installation Data

Location

Parameters Studied

System 'Type
FTW Size

Water Source
Installation Date
Flow Rate

Water Body Depth
Water Body Area

% Coverage
Installed Cost

Billings, Montana USA

Ammonia, nitrate, total nitrogen, total phosphorus, phosphate,
TSS, BOD

Aerated lagoon

2300 ft? (214 m?) FT'W (with 1300 ft? submerged treatment
area and 1000 ft’ elevated plant growth perimeter).
Thickness: 8 inches (20 cm)

Municipal wastewater from approximately 140 households
November 2009

12 gpm (2.7 m*/hr)

Estimated at 12 ft (3.7 m)

36,000 ft* (3,345 m?)

6.4% of Lagoon Covered by FTW

$70,000



Case Study: Rehberg Ranch Residential Subdivision,

Billings, Montana USA - Floating Wetlands

Operational Data

Average O&M Costs | 2 hours/week; no materials
(Labor, Materials)

Training Required | 1 day training seminar
to Operate

Required Additional Inputs | Electricity for pump (1.5 hp/Aquamaster)
Anticipated Lifespan | 10 years

Results (Averaqes since April 2010)

Parameters FTW Improvement Compared
Removal Rate (mg/day/ft?) to Control Lagoon
Ammonia 480 38%
Total Phosphorus 54 27%
TSS 200 9%
BOD 630 9%




Biological Dredging Projects — Laminar Flow

Oxygenation




Case Study: Indian Lake

Dowagiac, Michigan
About the Lake
Management Program Results
> >
> >



Indian Lake Impact Study - Engineered

Aeration & Beneficial Bacteria Treatment

Company

Project Lead Jennifer Jermalowicz-Jones, Director Water Resources

BACI Study Design (Before, After, Control, Impact)

Control Area
(North Section)

Parameters Studied (See pages 10-28 for details)


http://www.lakeshoreenvironmental.com/

Study Conclusions & Commentary

Lake Shore Environmental Study Lake Savers’ Comments
Conclusion

Sediment depth was significantly Diffuser Site Microbe Only  Control
reduced in diffuser region from June to
Oct as compared to other regions Reduction Reduction Increase

This is a phenomenal improvement in the
treatment area for 5 months of operation.

Laminar Flow favors Green algae over This is consistent with our findings on many
cyanobacteria (Blue Green Algae) and  projects. Results are even more dramatic in

also appears to impact submersed whole lake applications. See details for impact

vegetation on Milfoil Growth and shift to Green Algal
species.

A positive correlation exists between We would expect TP to continue to drop as OM

sediment TP (Total Phosphorus) and is reduced. This is consistent with our

OM (Organic Matter) findings that Phosphorus is removed from the

system through the food chain, over time.



Study Conclusions & Commentary (cont.)

Lake Shore Environmental Study Lake Savers’ Comments
Conclusion

Pore water nutrients such as Pand N This is expected as a result of the precipitation

were higher in the diffuser region in of P and N from the water column as a result of

both June and Oct. iron and manganese oxides binding them to the
inorganic sediment in the oxygenated
treatment area

No significant differences in water This finding illustrates one of the limits of a

quality parameters such as DO, Ph, partial lake project. Mixing from outside the

Conductance, ORP, Secchi Transparency. treatment area often results in a
homogenization of the water column. In other

projects where the treatment area is more
isolated (such as Greenwood Lake, NY), we have
seen major impacts on these same parameters.

Water Temperature in October was The system does impact water temp. In October
significantly lower for the diffuser it is possible that air temperatures were cool
region than for the microbe only or enough to reduce overall water temperature as

control regions. the system mixed the water top to bottom.



Indian Lake, Dowagiac Michigan




Indian Lake, Dowagiac Michigan




Indian Lake, Dowagiac Michigan




Indian Lake, Dowagiac Michigan




Indian Lake, Dowagiac Michigan




Indian Lake, Dowagiac Michigan Spring 2011

Milfoil Map

Herbicide
Treatment Area
(Treated 2010)

Clean-Flo
Treatment Area




Case Study: Lakes Bridgeport & Benbrook

Fort Worth, Texas Area

About the Lakes

Management Program Results

> >



Lakes Bridgeport & Benbrook
Systems




Lakes Bridgeport & Benbrook
Systems In Action




Lake Bridgeport Destratification Progress

dfter 30 Days Continuous Operation
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Case Study: Lake Powai, India

About the Lake

Management Program Results

> >
>

>



Lake Powai, India - Results

Clean-Flo system Installed




Lake Powai, India - Results

Graph showing Values of Phosphates at Bottom level of Powai Lake
Value for Maintaining ECO Balance 10-35mg/m’

(values in table are in mg/1)

CLEAN-FLO system Installed
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Technical Support/Questions/Web Sites Biological

Dredging : Floating Islands and Lake Savers

Web pages:

Technical assistance: Email addresses

Bruce Kania, President Floating Islands International:

John Tucci, President Lake Savers

Steve Zeller, Project Manager Brinjac Engineering, Inc.

)


http://www.floatingislandinternational.com/
http://floatingislandse.com/
http://lake-savers.com/
http://lake-savers.com/
http://lake-savers.com/
http://www.brinjac.com/
mailto:bruce@floatingislandinternational.com
mailto:jtucci@lake-savers.com
mailto:jtucci@lake-savers.com
mailto:jtucci@lake-savers.com
mailto:szeller@brinjac.com

