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PRIMARY CONTACT PERSON

Provide contact information for the primary point person for the contest entry.

First Name:
Frederick

Last Name:
Douglas, Sr.

Title:
President

Email:
frederickdouglas@cosmostechnologiesinc.com


Phone:
(412) 321-3951 (office)


(412) 287-1961 (cell)
COMPANY or institution INFORMATION

Provide contact information for your business (if you have formed a company. A company not having yet been formed will not be a detriment to your application.)

1. 
If your submission is a New Product or Service:


Company:
Cosmos Technologies, Inc.

Website:
www.cosmostechnologiesinc.com

Address1:
700 River Ave


Address2:
Suite 412


City:
Pittsburgh


County:
Allegheny


State:
PA


Zip:
15220


Phone (main):
(412) 321-3951

Number of employees:
10

Incorporation type:
S-Corporation

Year founded:
1998

Industry sector:
Engineering Consulting and R & D
* Cosmos Technologies has planned to open up a regional office in Harrisburg Metropolitan Area to serve Marcellus Shale Natural gas industry as well as government clients.
MaNAGEMENT TEAM

Provide the names and titles or areas of focus of your leadership/ management/ research team.


Name:
Frederick Douglas, Sr.

Title or Area of Focus:
Project Investigator – R&D

Name:
Sehul Patel, E.I.T.

Title or Area of Focus:
Co-Project Investigator – R&D
Technology Development/Commercialization Plan

1. Market Opportunity:
Marcellus Shale brings an exciting opportunity to tackle states’ most intractable environmental problems of Acid Mine Drainage (AMD) water beneficial re-use. To date, relatively few AMD streams have been remediated because of lack of funding. It is projected that it will cost millions of dollars to clean these impaired streams. The water requirements for the Marcellus Shale industry will rapidly increase as the Marcellus Shale is fully developed in the next five (5) to ten (10) years, which will present a greater challenge to get water withdrawal permit and good quality water. In addition, from time to time Pennsylvania counties experience drought conditions particularly in counties such as Bradford, Lycoming and Tioga, where drilling activities are rapidly increasing. Moreover, in certain locations, the delivery of water supplies to the wellhead may encounter the constraints of long distances from the water sources. All of these problems make a case to find acceptable alternative water sources which will sustain drilling activities.
Pennsylvania alone discharges more than 300 million gallons of AMD water into state waterways from sites in the anthracite and bituminous coal regions, which can provide significant alternative to fresh water supplies. There are numerous AMD streams overlaying the Marcellus Shale, which present a win-win solution for the coal and natural gas industries.  So far, relatively very few drillers have considered using AMD water as an alternative source because of regularly hurdles. On January 26, 2012, PaDEP announced that they will give Marcellus Shale drillers an incentive to use AMD water in drilling operations by offering a quick response to proposals within 15 days. Next month, PaDEP is planning to issue a position paper which will outline what policies and regulations should be adopted for treatment of AMD water if needed, transport of water by truck or pipeline to drilling sites and storage before used in fracking operations.
The objective of Cosmos Research is to develop an innovative AMD treatment technology which will provide a cost-effective and sustainable water resource solution to Marcellus Shale drillers.
2. Description of your technology/product/service:

Cosmos one-step catalytic oxidation process utilizes a solid metal oxide by-product as a catalyst, cheap and readily available, with an oxidant to remove iron, aluminum, manganese and heavy metals, organics, suspended solids and radionuclides from wastewater streams. If the AMD stream is strictly contaminated with Fe, this AMD stream can be treated using the solid catalyst only, without the use of any oxidant. The basic unit of the Cosmos process will include a packed-bed reactor containing catalyst followed by a filtration unit. Cosmos will develop a procedure for utilizing the treated AMD water by mixing this AMD water with frac water containing high concentration of barium (Ba) to achieve significant sulfate reduction in the mixture of treated AMD and frac water intended for recycle into drilling operations. This blending would occur in the on-site frac water impoundment.
In 2010, Cosmos performed two preliminary experiments on a rich Fe AMD stream and a rich Aluminum AMD stream, respectively. Cosmos Process achieved greater than 91% Fe removal (4.5 mg/L to <0.4 mg/L) and 99% Al removal (14.1 mg/L to <0.1 mg/L), respectively. In addition, the Cosmos Process has also demonstrated its capability to remove heavy metals (Fe, Ba, Sr. Ca, and Mg), organics, and suspended solids from the frac water. Produced waters can be treated at a break-even operating cost at $0.04/ gallon and the process is designed to be transportable. The process is at the demonstration stage relative to frac water treatment. In addition to, Cosmos Process applicability in AMD and Frac water treatment, it has also applications in treatment of poultry wastewater, power plants flue gas, groundwater, paper and pulp wastewater, and wastewater containing radionuclides.
Cosmos future scope of work will include: i) additional bench-scale study of AMD treatment Process; ii) pilot-scale field demonstration; iii) establishment of logistical scenarios and procedures   such as AMD stream location and distance from drilling site which would make the process feasible; iv) acquiring required permits from PaDEP; vi) finding investors; and vii) design of full-scale treatment system.
3. Customers and Customer Problem:

Potential Customers: The major drillers such as EQT Production, Consol Energy, Range Resources, and EOG Resources have expressed their intention to use AMD water in their drilling activities. 
Projected Market: The daily water consumption associated with drilling and completions activity is projected to increase up to 32 million gpd over the next ten (10) years. The AMD water treatment and reuse will increase as the regulatory challenges will shorten out by PaDEP. 
Cosmos Answer to Customer Problem: So far, the permit requirement to use AMD water was the big hurdle in its reuse in drilling operations. PADEP is developing guidance/ regulatory language to incentivize the use of AMD in fracking process. The drillers cannot recycle AMD water without removing metals (Fe, Al, Mn, etc.) and sulfates from the AMD water. With this invention Cosmos will provide cost-effective treatment for metals and sulfates removal utilizing the Cosmos process for metals removal and establishing procedures for sulfates removal upon mixing the treated AMD and frac water, containing Barium, to achieve sulfates removal. 
4. Value Proposition:
Cosmos Process offers following advantages over other conventional AMD treatment technologies available in the market: i) Cosmos Process is a transportable which can be housed in a flatbed trailer and can be easily deployed to AMD locations; ii) Cosmos Process can also be easily modified to treat flowback/ produced water; iii) Low capital cost compared  to constructing centralized treatment plant; iv) Easy to scale up, since it does not require multi-step precipitation; v) High reduction in metals such as Fe, Al, and Mn compared to other processes; vi) Less treatment cost (<4¢/ gallon), since it use less chemicals and energy compared to other processes; vii) Produce less sludge compared to other physico-chemical and biological treatment processes. 
5. Intellectual Property: 

Cosmos had filed an international patent application for its process in December 2011. The law firm of Meyer, Unkovic and Scott filed the patent on behalf of Cosmos. The patent is pending.
6. Competitive Advantage and Competitors:
Currently, the main competitive technologies fall into the categories of passive treatment systems, chemical precipitation, reverse osmosis, and AMD dilution only. These technologies are relatively costly in terms of capital and O & M costs. Passive systems for the most parts become ineffective due to lack of maintenance. Here are some of the companies/ institutes in the market which are looking at AMD water treatment and reuse in the Marcellus Shale:
1) Blue Valley AMD plant (centralized plant) located in Brockway, PA is currently operated by Toby Creek Watershed Association (TCWA) - treats 360,000 gallons of AMD water per day. The TCWA has an agreement with EOG Resources to sell its water. This plant utilizes multi-step processes such as aeration, flocculation, clarification, filtration and sludge dewatering to treat AMD water. Cosmos Process does not require treatment steps such as aeration, flocculation and clarification, which makes it more flexible to use as a transportable plant.
2) Tunnelton Liquids currently operates AMD treatment plant at Saltsburg, PA. This company does not treat AMD water; it only dilutes AMD water with oil and gas wastewater from drilling processes. Currently, this plant achieves treatment capacity of 1 MGD by diluting 0.1 MG of O&G water with 0.9 MG AMD water. This process does not remove Fe from AMD water, which can create significant scaling in downhole when reusing this water as makeup water. Cosmos Process removes Fe from AMD water before diluting it with frac water which will not create any scaling problems.
3) Consol Energy recently came into 10-yr agreement with Veolia Water to construct a centralized Mine Water Treatment Plant in Mannington, WV. This plant will consist of high-rate clarification followed by reverse osmosis. This plant will require high capital investment and it is also highly energy-intensive process compared to the Cosmos Process. Moreover, Cosmos Process is a transportable which will provide more flexibility to treat AMD stream close to drilling sites.
4) Dr. Radisav Vidic, professor of Civil & Environmental Engineering department of University of Pittsburgh is currently working on a NETL-funded research project to investigate the use of AMD water in treating flowback water. His research strategy is based on using sulfate ions present in flowback water for precipitating scale-formers such as Ba and Sr. This research is planned for completion by the end of 2012. With this strategy, Fe removal in AMD water is not addressed, which could create significant scaling in drilling operations. Cosmos Process removes Fe, Al, and Mn from AMD water before diluting it with frac water which will reduce potential for scaling. 
7. Team/ Management: 

Mr. Douglas is the founder and president of Cosmos Technologies currently managing a staff of ten (10) civil, environmental, chemical, mechanical, and geotechnical engineers. He has over thirty (30) years of experience in the areas of engineering, wastewater treatment, environmental management and R&D. During his career Mr. Douglas served in the following capacities: President, Corporate Environmental Manager, Pollution Prevention Engineer, R&D Engineer, etc. He developed a process for detoxifying an inorganic pigment waste which was hazardous for lead, cadmium, barium, and chromium. He also managed and conducted R&D for a contract obtained from the NETL for the investigation of innovative products which can be produced from the coal gasification slag. A publication of this research can be found on the NETL website (http://www.netl.doe.gov/technologies/coalpower/ewr/coal_utilization_byproducts/utilization/igcc.html). For this project, He will devote fifteen percent (15%) of his time during the initial development stage and thirty (30%) of his time in the commercial ramp-up stage.
Mr. Sehul Patel has over (5) years of experience working on wastewater treatment research and development projects. Currently, his research focus is to develop innovative frac water and acid mine drainage treatment technology. He worked as a Research Engineer on a U.S. Department of Defense funded project for the development of transportable wastewater treatment system for the U.S. Armed Forces. He has excellent environmental laboratory experience in collecting and analyzing wastewater samples. He has also experience in designing industrial effluent treatment plants for textile, pharmaceutical, and chemical industries. For this project, He will devote eighty-five percent (85%) of his time during the initial development stage and seventy (70%) of his time in the commercial ramp-up stage.
Mr. Douglas and Mr. Patel are currently working on an internally funded R&D project for the development of Cosmos Frac Water treatment process in a Cosmos laboratory located in Uparc, Pittsburgh, PA since February 2010. 
MISCELLANEOUS INFormation

How did you hear about this contest?

First time, came to know about this event in Marcellus Shale Coalition sponsored Shale Gas Insight 2011 Conference’s Innovation Expo.
Website of your local newspaper:

http://paenvironmentdaily.blogspot.com/2012/01/ben-franklin-shale-gas-center-offering.html
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