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What is CleanDredge

SM

?

 

CleanDredge

 is a new technology developed by Sheets 

and Sons Environmental Applications (SSEA) that 

reduces or destroys contaminat

es

 in sediments, soils or 

waste streams.  It is a process by which such sediments 

can be treated and potentially returned to beneficial use 

or at least disposed of in a manner that poses less of a 

risk to the environment and the responsible parties.  

 

 

Wha

t is the process of CleanDredge?

 

Along with the use of innovative material handling 

techniques (more about this later), CleanDredge 

introduces activated water to the sediments.  As a result 

of complex chemical interactions caused by the 

activated water, th

e chemical contaminants are 

unbound, changed, rendered less leachable, and 

otherwise modified to be less harmful to the 

environment.

 

 

Activated water technology (often referred to as ECA 

technology) is not new (it was first introduced in the 

1960s) but unt

il now has never been applied to 

environmental cleanups.  Rick Sheets has spent the last 

5 years adapting this technology along with other 

materials handling techniques to sediment cleanups.

 

 

What are the innovative materials handling 

techniques?

 

Dredged s

ediments are high water content 

–

 low 

strength materials.  The biggest benefit initially gained 

in dealing with dredged sediments is the reduction of 

the water content.  Historically, methods to reduce 

water content are cumbersome and costly 

–

 such as the 

addition of drying agents or large drying basins.  

 

 

CleanDredge uses a containerized, confined dewatering 

system that removes water produced by dredging in 

preparation of adding the activated water.  This process 

can be adapted for other purposes without 

even 

considering activated water treatment.

 

 

To date, the technology has been demonstrated in 

laboratory work.  Sediments with mercury (93% 

removal), lead (86% removal), HPAHs (89% removal),  

PCBs (69% removal) and more

 

 

 

 

Where is CleanDredge most applica

ble?

 

We believe that CleanDredge is most applicable and 

cost effective where “hot spots” of contaminated 

sediments exist and warrant consideration that is 

different than wider spread, less contaminated 

sediments. 

 

 

However, it can virtually be applied anyw

here given the 

right parameters.  Already, certain aspects of the 

manufacturing industry are considering CleanDredge 

technology for its waste streams.

 

 

How is it Available?

 

The innovative dredged material handling techniques 

are available at full

-

scale ope

rations now through SSEA 

and its contractor partners.

 

 

The CleanDredge technology is available now in bench 

or pilot scale form for any dredged sediment project.  

Scaling up to full scale requires the bench scale and 

pilot scale process.

 

 

Why use CleanDred

ge?

 

For projects proven by bench and pilot scale work, 

CleanDredge will provide the following benefits 

–

 easy 

start

-

up and processing, cost

-

savings, beneficial reuse 

of treated sediments, and real environmental treatment

 

 

It is our commitment to only suppo

rt the use of this 

technology on projects where it makes a real difference 

in your environmental objectives.

 

 

For More Information:

 

We hope you’ll want to know more and will gladly 

entertain your inquiries.  Contact Rick Sheets, the 

inventor of CleanDredge

, President of Sheets and Sons 

Environmental Applications at 206.842.8977 or write to 

6825 Eagle Harbor Drive Bainbridge, WA  98110 or   

e

-

mail: soils@soils

-

sti.com

 



CleanDredge™
Executive Summary
Overview

CleanDredge™   technology is a state-of-the-art method used in the decontamination of marine and fresh-water sediments.  Its unique remediation technology (for which a patent is pending) meets stringent federal, state and local regulatory decontamination requirements. Yet, most importantly, this unique technology uses naturally occurring chemicals, which makes it environmentally friendly.  It is an innovative and cost effective process/technology for the treatment of vast amounts of contaminated sediments in the US and abroad.   And, surprisingly, the process develops an end product that creates a beneficial and valuable commodity.  In other words, this technology is able to unbind and separate chemical contaminants from soil, sediment, and benign waste components so that the soil, sediment, and waste by-products can be used in a productive manner rather than be treated as hazardous or solid waste.   

CleanDredge was developed as a tool to decontaminate large volumes of sediments found on the bottom of rivers, lakes, estuaries, harbors, ports and oceans.  The US Environmental Protection Agency (EPA) estimates that approximately 10% of the sediment underlying American waterways is contaminated with toxic pollutants, which has been demonstrated to be a risk to humans and animals who eat fish.
  In addition, it is estimated that there are 1.2 billion cubic yards of contaminated sediment in the U.S.; and the problem is far greater worldwide. 

The CleanDredge process/technology is an efficient and cost-effective system to treat sediments at or near dredge sites.  The process begins with containerizing the sediments in a specially designed closed-looped system.  De-watering occurs to a pre-determined level, allowing for the optimal handling and treatment of the material.  Next, “remedial water” (the active ingredient) is injected into the sediment with a neutralizing agent, resulting in a chemical reaction that eliminates or separates contaminants from the sediment.  Then the remedial water is removed, along with the contaminants that are now dissolved or suspended in the water.  Depending upon the contaminants originally present, the physical composition of the sediment, and the beneficial end use for the material, one or more “fixation” steps may take place.  Finally, the material is then loaded into a railroad car (or other means of transportation) for the journey to its end use.

Background

Nature of the Problem of Sediment Contamination

Many pollutants released into the environment settle and accumulate in the silt and mud on the bottom of our waterways.  Many of the pollutants such as DDT, PCBs and mercury (which are now banned or restricted) were deposited in our waterways years ago.  While these contaminants are now found less frequently in overlying surface water, they can exist for many years in the sediment.  In addition, industrial and municipal discharges, and polluted runoff from urban and agricultural areas continue to add to environmentally harmful levels of pollutants.

Costs of Sediment Contamination

Contaminated sediment becomes an issue when an environmental or human health risk is identified or when navigational needs require that the contaminated sediment be dredged from shipping channels.  In the end, the presence of contamination can make removing sediments that obstruct navigation in and around important ports very expensive.  Meanwhile, the spillover cost associated with leaving the pollutants in the silt and soil of our waterways is unspecified; yet it will undoubtedly cost billions in health care in the future. 

As mentioned before, the spillover cost is tremendous. Ecological and human health concerns due to pollutants can severely damage aquatic ecosystems.  For example, today more fish are found to have tumors and other deformations like fin rot.  Yet, the problem is more pronounced as one travels up the food chain where the toxicants become more concentrated.  Therefore, fish and shellfish can become unsafe for wildlife and human consumption.  Even though the costs are sometimes hidden from immediate detection, experts have proven that the long-term health effects can be devastating to our ecosystem and even worse to the neurological development of our children.  

On the commercial level, dredging waterways to improve navigation and commerce are frequently hindered by the presence of contaminated sediment.  These waterways support approximately 95% of US foreign trade.
  When dredging of these sediments does take place, the presence of contaminants leads to increased disposal cost and lost opportunity for beneficial uses, such as habitat restoration and road construction.

The management of these sediments is also an issue in the remediation of an estimated 100 marine sites targeted for cleanup under the Comprehensive Environmental Response, Cleanup, and Liability Act (CERCLA), commonly known as Superfund, as well as in the cleanup of many other near-shore contaminated sites.

The EPA strongly encourages the continued development of innovative treatment technologies. As a matter of background information, the following table describes the most common soil remediation treatment techniques being used today.  As you will note, each technology also presents certain drawbacks to its use.  

Existing Treatment Technologies

Technology
Description
Drawback

Chemical 

Dehalogenation
Converts contaminants that contain halogens (chlorine and fluorine, for example) to less toxic substances through controlled chemical reactions that remove or replace halogen atoms.
Partially effective for some organic waste streams, not applicable to most industrial waste streams.

Soil washing
Uses water and/or surfactants and mechanical processes to scrub excavated soils and remove hazardous contaminants.  
Most surfactants are not environmentally friendly, potentially introducing a substitute problem.

Solidification

Stabilization  
Pozzolanic admixtures bind or encapsulate the contaminated material. 


These processes add volume to the waste and can present leaching problems.

Incineration

(thermal oxidation)
Heating of the soil to vaporize contaminants.  Vapor is then captured and removed in a separate process. 


High-energy cost, transfer of toxins into the air.

The CleanDredge Technology

The process begins with the development of a technical work plan based upon (1) identification of contaminants of concern, (2) evaluation of beneficial use options and (3) a review of appropriate treatment alternatives within the process.  Decontamination occurs over four steps:

(1) the volume of material is reduced more than 15% by passive and/or active de-watering, with clear water returned to its natural environment before the barge is brought to a nearby land site

(2) de-watered sediments are treated initially with remedial water.  (Additional steps may be needed based upon the (i) the level of contaminants; (ii) nature of the sediment; and (iii) intended productive, beneficial end use.)

(3) the treatment is validated by chemical and toxicological testing

(4) clean material is transported by train to a socially and environmentally beneficial end use

The active ingredient, Remedial Water is generated through a proprietary combination of novel technologies, including Electrochemical Activation,  Advanced Ultrasonics, and Pulse Plasma (see following section on explanation of underlying technologies).

One of CleanDredge’s key competitive advantages is that it is cost-effective.  By de-watering in an environmentally friendly way at the dredge site, CleanDredge substantially reduces the volume of material requiring further treatment by expensive destructive methods.  In addition, the unprecedented process produces a viable end product, which adds value to the entire process.  

Explanation of Underlying Technologies

Electrochemical Activation of Water

The technology of electrochemical activation of water is not new, but demand for its uses are rapidly growing. The main process of electrochemical activation is electrolysis, a well-understood process based upon more than 50 years of research and development. An electric current is passed through an electrolyte. This current enters the water through chemical changes at the negatively charged electrode (cathode), passes through the solution by the migration of ions (or electrically charged atoms) and exits through different chemical changes at the anode (the positive electrode). Changes occur both within the water stream and on the surfaces of the electrodes themselves.

Three major mechanisms of physical-chemical action occur during electrolysis:

(1) Electrolysis breaks chemical bonds in water and pollutant molecules. Harmful substances can be broken down, through oxidation and reduction, into their non-harmful components.  Also, a small percentage of the water molecules are broken down into 03, OH and H (oxygen, a hydroxyl radical and hydrogen). These powerful oxidizing and reducing agents, which occur naturally in our environment, facilitate materials breaking down into their basic parts. The oxygen that is left in solution in the water can be at a high enough level to kill both aerobic and anaerobic bacteria and other biological contaminates. 

(2) Contaminants that have an electrical charge, e.g., metal ions, are attracted to the electrodes where they are held and tend to gather into balls or masses of like materials. This process is called agglomeration. 

(3) Contaminants without an electrical charge function as kernels around which material coagulates, forming clumps. The dissolved material clumping together becomes insoluble and precipitates (i.e., separate) from the water. Electrolysis enhances filtration; the settlement of contaminants out of solution facilitates the recovery for recycling of valuable material from the water and wastewater, killing mold, yeast, fungi, algae, bacteria, water-borne parasites and viruses.

Advanced Ultrasonics 

Through advanced ultrasonics, Super Critical water is generated at ambient temperature and pressure.  This highly energized water behaves like an organic solvent and facilitates a chemical oxidation process (with the chemical being super critical water) that acts to dissolve or break down contaminants it comes in contact with.  The energy is introduced to the water through high-frequency sound waves.  

Pulse Plasma 

Pulse Plasma technology generates the equivalent of static electricity in water.  This version of activated water is characterized by the presence of free electrons.  The free electrons attach to other molecules and change the chemical structure of the contaminant molecules to less toxic substances. 

Business Strategy

The Company’s business strategy is simple, straightforward and very focused.  It will license ($5 per cubic yard) CleanDredge to private and public sector entities seeking to dredge contaminated sediments.  Additionally, the Company will provide – at additional cost to the licensee – technical advice and support to optimize decontamination, improve materials handling and reduce overall project costs.

UPDATE: September 22, 2000 – Marubeni America Corporation agreed to support CleanDredge technology by funding the first commercial-scale project in Taiwan.
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