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2. DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government.  Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights.  Reference herein to
any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof.  The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any agency thereof.



Report 00-10734/01 4 08/22/00

3. ABSTRACT

After several months of planning and contract negotiations a coordination meeting was held on June
23 for this project at the TVA facility in Muscle Shoals AL.  Representatives of Masada, Harris
Group, Inc., and the Tennessee Valley Authority attended the meeting.   A preliminary
timeline/schedule for the project was distributed and is being finalized based on participant
comments.

4. INTRODUCTION

The development of renewable domestic fuel sources is a desirable goal with positive economic and
environmental impacts.  Masada Resource Group (MRG) has developed a proprietary process for the
conversion of Municipal Solid Waste (MSW) and Sewage Sludge (SS) into ethanol (CES OxyNolTM

Process).  One of the byproducts of this process is a solid lignin product.  MRG has developed a
method for using this MSW derived lignin as a solid fuel for steam generation.  In this joint research
project a conceptual design will be developed which joins a CES OxyNolTM facility with a Tennessee
Valley Authority (TVA) coal fired power plant (The TVA-Colbert facility).

MRG is working with Harris Group, Inc. (HGI), TVA and the National Energy Technology
Laboratory (NETL) to develop a conceptual design for the co-firing of bio-refinery derived lignin fuel
in a coal fired steam boiler.  This project will research the de-watering and fuel properties of the CES
OxyNolTM derived fuel.  The project will evaluate the technological feasibility and cost/benefit
analysis of co-locating a CES OxyNolTM facility with the TVA-Colbert facility with the bio-refinery
supplying boiler fuel to the Colbert facility and the Colbert facility providing the process steam
needed for the CES OxyNolTM process.  The co-location has the benefits of providing a low cost
renewable fuel source that can be co-fired with coal.  Co-location also reduces the capital and
operating costs of the CES OxyNolTM process and provides environmental gains by reducing the
impact of coal combustion and by providing an environmentally acceptable method for the disposal
of solid waste.

5. EXPERIMENTAL

Experimental plans are currently being developed by TVA and HGI to complete this study.  TVA has
considerable experience in the acid hydrolysis process and their experimental experience will be
applied to the lignin production.  The lignin de-watering and conditioning will be studied in
conjunction with de-watering equipment vendors and with the input of NETL.

6. RESULTS AND DISCUSSION

On June 23 the operational phase of this project was officially started during a meeting at the TVA
facility in Muscle Shoals AL.  Representatives of Masada, Harris Group, Inc., and the Tennessee
Valley Authority attended the meeting.   A preliminary timeline/schedule for project was distributed
and is being finalized based on participant comments. Please find attached as Appendix 1 a copy of
the meeting minutes, contact list, tentative schedule and an issues list for this project.
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Next steps include:

1) Develop facility design criteria to allow mass balance calculations
2) Provide TVA-Colbert with steam demand and solid fuel supply based on mass balance and

preliminary fuel analysis of MSW derived fuel
3) Arrange for a meeting with NETL to discuss project scope and coordinate testing
4) Develop preliminary site information at Colbert
5) Provide small Lignin sample from previous bench scale testing to TVA-Colbert
6) Create process flow and experimental scope and protocal for the hydrolysis pilot testing at TVA
7) Arrange for RDF and SS receipt at TVA

TVA completed preliminary reporting.  These reports include the Hazardous Substance Plan and the
Environmental Questionnaire.  Copies of these previously submitted reports are attached in Appendix
2.

7. CONCLUSION

The Conceptual Design Assessment for the Co-Firing of Bio-Refinery Supplied Lignin Project was
successfully kicked off on July 23, 2000 during a meeting at the TVA-PPI facility in Muscle Shoals
AL. An initial timeline for the study was distributed, issues of concern were identified and a priority
actions list was developed.  Next steps include meeting with NETL to discuss de-watering and lignin
fuel testing, the development of the mass balance model and ethanol facility design criteria, providing
TVA-Colbert with preliminary lignin fuel analysis and the procurement of representative feed
materials for the pilot and bench scale testing of the hydrolysis process.

8. LIST OF ACRONYMS AND ABBREVIATIONS

DOE Department of Energy
HGI Harris Group, Inc.
MRG Masada Resource Group, LLC
MSW Municipal Solid Waste
NETL National Energy Technology Laboratory (Also FETC, Federal Energy Technology

Center)
SS Sewage Sludge
TVA Tennessee Valley Authority
WWT Waste Water Treatment

9. APPENDICES

1. Kick off Meeting Summary, Contact List, Issues List, Timeline/Schedule.
2. Hazardous Substance Plan and Environmental Questionnaire

JTR/afw
K:\projects\PDU\10734\Reports\10734rpt001..doc
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9.3 Kick Off Meeting Summary

MINUTES OF MEETING NO. 00-10734/1

PROJECT NO. 00-10734 MASADA RESOURCE GROUP
COFIRING OF BIOREFINERY SUPPLIED LIGNIN BIRMINGHAM, AL

Meeting Date: June 23, 2000

Location: TVA Laboratory
Muscle Shoals, Alabama

Purpose: Kick off Meeting for the DOE/Masada project: Conceptual Design Assessment for the
Co-Firing of Bio-Refinery Supplied Lignin.

Attendees: TVA-PPI TVA-Power Harris Group Inc.
Jacqueline Broder Mark Hill Carol Babb
Russ Lambert Chuck Ward Jeff Ranney
Joyce Chatman Susan Elder
Jonathon Patterson Denton Eady Masada Resource

Ronnie McNutt Larry Russo
                                                                                                                                                                                 

1. Introductions (led by J. Broder)

2. Summary of Masada MSW to Ethanol Project in Middletown New York. (L. Russo)
•  Review impetus for this project
•  Overview of status of Middletown project/EPC lead
•  Present future Masada plans for BioRefinery technology

3. Organizational review, organization chart, primary contacts, contact information (attached)
•  Harris Group Inc. as project engineering, design and management for Masada Resource Group.

- Primary Contacts: C. Babb, J. Ranney
•  TVA Public Power Institute-BioEnergy pilot and bench facilities

- Primary Contact: J. Broder (also primary TVA contact)
•  TVA Fossil Power

- Primary Contact: M. Hill

4. Objectives: To determine if it is technically and economically feasible to co-locate a bio-refinery with
a TVA power plant and have the power plant provide steam to the bio-refinery and the bio-refinery to
provide lignin as boiler fuel.

5. TVA Financial Charge Summary
•  J. Chatman summarized TVA charge summary (will provide necessary information to HGI for

DOE required reporting)

6. Task review

7. Review  schedule/timeline
•  TVA-power would prefer to see only one task line with a deliverable final report under Task 2.
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•  TVA-power also requested that their timeline be extended to provide scheduling flexibility.
•  Other Timeline issues and changes discussed.
•  Updated Timeline in attached.

8. Brainstorm issues/concerns:  See attached issues list

9. Action list:  See attached action list

10. Adjourn

Minutes Prepared by:

HARRIS GROUP INC.

Jeff Ranney
Process Specialist

JTR/afw
10734MOM001

File No.:  10734-0401
Issue Date:  July 5, 2000

cc: Attendees
File
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9.2 Contact List

TVA-PPI
Jacqueline Broder jgbroder@tva.gov (256) 386-2688 (256) 386-2526 Reservation Rd, PPI 1A, Muscle Shoals, AL 35662
Joyce Chatman jachatman@tva.gov (256) 386-3250 (256) 386-3526                                     or
Russ Lambert rolambert@tva.gov (256) 386-2688 (256) 386-3076 P.O. Box 1010, Muscle Shoals, AL 35662-1010
Jonathan Patterson jlpatterson@tva.gov (256) 386-2688 (256) 386-2277

TVA - POWER
Denton Eady jdeady@tva.gov (423) 751-6619 (423) 751-3014
Susan Elder sselder@tva.gov (423) 751-7094 (423) 751-3995 1101 Market ST, LP2G-C, Chattanooga, TN 37402
Mark Hill mkhill2@tva.gov (423) 751-7545 (423) 751-7488 1101 Market ST, LP5D, Chattanooga, TN 37402
Chuck Ward cpward@tva.gov (423) 751-7094 (423) 751-3620 1101 Market ST, LP2G-C, Chattanooga, TN 37402
Ronnie McNutt rkmcnutt@tva.gov (256) 389-7002 (256) 389-7201 900 Steam Plant Rd, COL 1A-TSA, Tuscumbia, AL 35674

DOE- NETL
Sean Plasynski sean.plasynski@netl.doe.gov (412) 386-4867
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9.3 Issues List
ISSUES / CONCERNS PENDING LIST

PROJECT NO. 00-10734 MASADA RESOURCE GROUP
MASADA DOE LIGNIN STUDY BIRMINGHAM, AL

DATE:  JUNE 23, 2000

Item Issue/Concern Action/Resolution
1 What is the size of the bio-refinery and design criteria for

TVA power?
Bio-refinery will be sized on
275000 TPY of gross MSW to the
tipping floor.  Design criteria will
be based on this size.

2 Is location of site co-located with Colbert power plant? Yes.
3 Will Masada cover cost of rental equipment used in pilot

testing?
Yes.

4 Is the purchase of a cook tank/reactor by Masada feasible? Yes.
5 Add sewage sludge processing to project scope:

•  Cook/acidify @ TVA
•  De-water at vendor or rent equipment

Larry Russo is investigating options
with Alfa Laval.

6 Investigate the availability of chopper pump
7 Understand the scope of the FETC/NETL De-watering Test

(low pH is a concern, pH = 2)
8 Meeting with FETC/NETL to confirm scope and schedule &

de-watering test.
HGI will arrange (Carol Babb).

9 Where do we get “dry” rdf? HGI/Masada to contact RRT.
Chicago looks like possible
location.

10 What WWT plant will we get sludge from and in what form?
11 Give TVA power approximate amount of lignin for

commercial facility.
Will be issued with design criteria
and mass balance results.

12 Issue lignin/ash analyses to TVA power. HGI coordinating summary of
existing analysis (Jeff Ranney).

13 TVA power to evaluate pulverizer’s ability to handle lignin.
14 Evaluate adding a polishing system to condensate return.

Provide steam requirements and process conditions.
Awaiting Design Criteria/Steam
Demand.

15 What is the impact of loss of steam on the Masada facility? Unacceptable.  Need to have
continuous supply but load can be
variable to reduce during peak
power demand.

16 Work out scope of test burn with NETL/TVA power. TVA, HGI and Masada to work
with NETL.

17 Environmental impact of burning lignin in Colbert boilers?
Colbert has no scrubbers.  What is impact of SO2/NOX?

18 What is impact of adding lignin on coal feed mix ratios?
What is the impact on maximizing PRB vs free lower BTU-
higher sulfur lignin?

19 Storage of lignin to accommodate batch loading of coal?
20 Investigate alternative uses of lignin during power plant

outages?
File No:  00-10734.0106
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9.4 Timeline/Schedule







Report 00-10734/01 Appendix – 5 08/22/00

9.5 Hazardous Substance Plan and Environmental Questionnaire

Masada Resource Group/DOE Contract: Conceptual Design Assessment for the Cofiring of Bio-
Refinery Supplied Lignin

HAZARDOUS SUBSTANCE PLAN

TWO HAZARDOUS SUBSTANCES WILL BE USED DURING THE PERFORMANCE OF THIS
CONTRACT.  THESE ARE SULFURIC ACID AND LIME.  INFORMATION ABOUT EACH OF
THESE CHEMICALS IS PROVIDED.

Sulfuric Acid

EPA Hazardous Waste Number:  UN 1830
EPA Hazard Code:  66975
DOT:  014
Freight Class:  60

Sulfuric acid (93% technical grade) will be purchased in two 55-gallon drums (650 pounds/drum) for
a total of 110 gallons.  It will be purchased from and delivered by:
Harcros Chemicals, Inc.
300 Pepi Drive
Muscle Shoals, AL  35661

There will be liquid and solid products resulting from the processing.  The liquid will contain about
20% acid and the product sugars for fermentation to ethanol.  The acid will be neutralized with lime,
and the gypsum removed by filtration.

The solids will be washed to recover sugars and acids.  This wash water will be added to the liquid
above.  If the solids have a pH of less than 2, they will be washed again with a dilute lime slurry.
The solids will then be evaluated for co-firing with coal for electrical generation.  There will be no
hazardous by-products that will require treatment or disposal.

Lime (Hydrated)

EPA Hazardous Waste Number:  UN 1910
EPA Hazard Code:  99999
DOT:  099
Freight Class:  50

Hydrated lime will be purchased in 50-pound bags and stored inside the pilot plant. About 1 ton of
lime will be used.   It will be purchased from and delivered by:

Harcros Chemicals, Inc.
300 Pepi Drive
Muscle Shoals, AL  35661

The lime will be used in the process to neutralize the sulfuric acid and will result in gypsum by-
product.  There will be no hazardous by-products that will require treatment or disposal.
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