Harbor Rockk
411 S. Ivy Lane, Glen Mills, PA 19342: (610)-358-9366 Fax (610)-358-9368

April 3, 2000

Mr. Daniel A. Coleman, J.D.

Maryland Port administration

Office of Procurement, 2™ Floor, Suite 260
Maritime Center ||

2310 Broening Highway

Baltimore, MD 21224-6621

Reference: Solicitation Reference No. 200010-S
Innovative Use of Dredged Material

Dear Mr. Coleman:

It is with great pleasure that HarborRock provides this response to the referenced
solicitation. We are very proud of the beneficial reuse capabilities of HarborRock and
are encouraged by the prospect of sharing these same capabilities with the MPA.

Thank you for providing us this opportunity. Please treat our entire submittal to the

solicitation confidential.

Sincerely,

I

Jeffrey B. Otto
President




[[ Eildon Miller - Innovative Uses of Dredged Materials Solicitation # 200010-S Pagﬂ”

From: Eldon Miller
Subject: Innovative Uses of Dredged Materials Solicitation # 200010-S

As | began my review of the HarborRock proposal, | noted the following sentence on pg.8, (last
paragraph):

"The HarborRock method to produce LWA (lightweight aggregate) from dredge material was based on
extensive work done over the past two to three years by the consulting engineering firm, E Solutions, in
partnership with the Enron Corporation. E Solutions formed HarborRock to market the technology
developed.”

I do not know whether these references to Enron are to the parent corporation or to Enron North America,
a subsidiary, or to Some other subsidiary.

I have scanned the remainder of the proposal to determine the extent of the ties to Enron.

--- one of the principals of HarborRock is a former Director of Enron North Amrerica, :

--- other referrences to Enron are all historical in the context of the sentence quoted above.

--- Enron is not bidder, subsidiary, joint venture partner, or any other way that | can determine, connected
or related to this current procurement.

As you know, | have a long standing commitment to this procurement and want to do everything possible
to see that the best possible decisions are made in the future development of innovative uses of dredged
material. | need, however to acknowledge that |
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Phase 1 — Technical Evaluation and Bench Scale Testing
(Nominally 20 KG finished product)

Technical Approach — Section 2.2.2.2

Background on HarborRock

HarborRock has been formed to develop and manage projects that recycle and convert
estuarine sediments into a lightweight aggregate. The purpose of the Company's
presence and development is to recycle earth resources and provide a safe, cost-
effective and permanent decontamination disposal solution to large volumes of
dredged estuarine sediments removed from the aquatic ecosystem.

Dredged sediments are in certain limited instances currently being beneficially reused.
Habitat improvements including creating, enhancing and restoring wetlands have been
successfully used in the past. Although it has had limited applications, their beneficial
impact to the environment and our society has been well documented. Unfortunately, it
is a limited disposal option. HarborRock's proprietary process for the beneficial reuse
and conversion of estuarine sediments into lightweight aggregate (LWA) realizes the
full benefits of the beneficial reuse approach without the current limitations of suitable
applications, sites, and volumes.

HarborRock’s beneficial reuse approach to dredged river clay disposal is based upon
the controlled production of a range of aggregates, from common dense aggregate to a
high quality lightweight aggregate. Lightweight aggregate production is a viable long-
term business opportunity due to an existing market imbalance whereby projected
demand for lightweight aggregate is nearly double the current market supply. This
market imbalance is the result of current shale-based aggregate production being
antiquated, energy intensive, highly pollutive and inefficient. Since current production is
located near shale deposits and not metropolitan areas where the demand is located,
trucking distances add a significant cost to the product. HarborRock plants are built at
the source of the raw material, along the waterfront on sites that have access to rail
and truck and are in close proximity to the marketplace.

In contrast to current lightweight aggregate manufacturing, with its characteristics of
unpredictable crush strength and natural impurities, HarborRock's aggregate is a highly
engineered product. HarborRock's process screens the dredge material to remove
unusable debris, then dries, grinds, and extrudes the material into pellets. These
pellets are then placed into a thermal processing kiln that operates at temperatures-
over 2,000° F. The result is a predictable end product that has the properties of greater
strength; yet lighter weight than the current aggregate on the market. Since
HarborRock’s production facilities are state-of-the-art, they meet all existing air
emissions standards and consume less energy than current production facilities.
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HarborRock’s beneficial reuse and conversion of estuarine sediments into a range of
aggregates, including lightweight, creates a permanent disposal solution, which is cost
predictable and cost competitive with alternative options. The HarborRock process is
attractive to the U.S. Army Corp of Engineers, Port Authorities and private dredging
concerns because it is able to process large volumes of sediment materials, with plant
sizes ranging from 250,000 CY/year to over 2,000,000 CY/year. The plant size is
determined by factors such as the quantity of raw materials available; the supply
frequency of new material; and raw material storage capacity. The HarborRock
approach also eliminates periodic reauthorization of disposal monies and the repetitive
development and permitting of sites.

The environmental community is also highly favorable toward HarborRock's approach.
The beneficial reuse approach reduces the need for CAD and CDF disposal options.
HarborRock'’s state-of-the-art process effectively destroys organic compounds, is
routinely and accurately monitored and the end product easily passes TCLP tests.
Valuable real estate can now be beneficially used and enjoyed by our society, rather
than converted into disposal sites.

HarborRock is able to perform pilot scale testing on dredged sediments in its strategic
partner, Svedala Industries’ Research & Development facility located in Oak Creek,
Wisconsin. This facility is able to monitor all process variables and demonstrate the
effectiveness of the HarborRock process in using the local sediments, either clean or
unsuitable, to produce a range of aggregates, including high quality lightweight
aggregate. The aggregate produced is also tested to ensure that it meets all ASTM and
other applicable standards for LWA and passes all applicable environmental
“regulations.

Treatment Process Effectiveness — Section 2.2.2.2.1

HarborRock has conducted bench scale tests on sediments obtained from the Ports of
Wilmington, DE; New Jersey/New York; San Francisco; and Seattle. A copy of the
Seattle report is found in Attachment 1. These tests have shown that the lightweight
aggregate produced is of very high quality and will meet ASTM standards for LWA and
that the LWA passed TCLP tests for metals.

There are over thirty (30) companies, operating over 44 rotary kilns, in the United
States producing lightweight aggregate. These companies fire naturally occurring clay,
shale or slate to produce their products. The industry’s trade association is called The
Expanded Shale, Clay and Slate Institute (ESCSI). The HarborRock process is a
proprietary method that enables it to reuse sediments in lieu of mined resources to
produce its LWA.

The effective use of rotary kilns for the processing of contaminated soils is well
documented by the EPA, the US ACOE and industry. Attachment 2 is a client
reference list provided by our strategic partner and kiln supplier, Svedala Industres, Inc
that documents the numerous kilns they have supplied for this purpose. Due to the
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known destruction efficiencies obtained in rotary kilns, numerous companies in the
cement and asphalt industries process hazardous wastes in their kilns as a source of
additional revenue.

Rotary kilns and auxiliary air pollution control equipment operate at temperatures
sufficient to achieve 99.99% or greater destruction efficiency of organic compounds.
Metals typically found in sediments are bound within the mineral matrix of the LWA
produced. TCLP tests performed by HarborRock on LWA made from sediments
containing metals easily passed RCRA standards.

Project Specific Applicability (Section 2.2.2.2.2.)

The HarborRock process is capable of using either clean or unsuitable sediments
without sacrificing product quality. The air pollution control system for the plant will be
designed to treat and control the emissions that may result from processing sediments
that contain organic and inorganic contaminants. The system design, as shown in the
attached Process Flow Diagram, (Attachment 3, page 6) destroys organic compounds
using two methods. The first method exposes organic compounds to a temperature of
about 2,000°F in the kiln. This high temperature volatilizes and destroys most organic
compounds.

The second method of control offers further assurance of organic contamination
destruction. The off-gases from the kiln, which may contain organic compounds, are
routed to an after-burner. In the after burner, the gas stream is heated to a temperature
of approximately 2,200° F for a retention time sufficient to achieve the desired degree
of destruction efficiency, generally 99.99% destruction. The retention time and
operating temperature is based on EPA guidelines for the destruction efficiency
required.

The manufacture of LWA results in about 4% of the processed feedstock material
being captured as a particulate in the baghouse. The use of extruders in the
HarborRock process, to make the feed pellets that are fired in the kiln, allows
baghouse dust material to be recycled.

Metals from the sediments are either captured in the air pollution control system, i.e.
the baghouse, or are entrained in the aggregate. Material captured in the baghouse will
be analyzed to determine contaminant concentrations and recycled into feed pellets if
found to be reusable. If the concentration of metals in the baghouse ash dictate
disposal, then it will be taken to a properly permitted landfill.

The aggregate will be routinely TCLP tested to ensure that meets all standards for use

in concrete mixes, masonry blocks, road asphalt or any other applications that use
aggregate.
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Attachment 1 contains TCLP tests performed by HarborRock on bench scale LWA
samples made from material from the Puget Sound, WA. These results show the
metals concentration to be well below RCRA limits.

Waste Stream Generation.

The only potential source of waste material in the HarborRock process is what is
contained in the sediments. The HarborRock process does not use, or require, any
additives or chemicals to manufacture aggregates from sediments.

After collection of material from the containment cell, the next step used in the process
is to screen out of any material in the dredge sediments that this larger than 40 mesh.
This is typically large stones, shells or obvious rubbish. Rubbish is disposed of in a
landfill. The stones and shells screened from the process will be washed and sold to
potential users.

Potential Beneficial Use of End Products or End Uses (Section 2.2.2.2.3)

As discussed in Section 1.3.8, a major objective of this RFP is to identify a process that
produces one or more products that have an identified and proven market. The
production of a range of engineered aggregates clearly meets this objective.

The HarborRock process is designed to engineer a controllable range of aggregates
with varying density and strength characteristics to meet specific engineering
specifications, market conditions, and pricing constraints.

The highest market value aggregate produced by the HarborRock process is
lightweight aggregate (LWA). As discussed in the attached HarborRock Business
Outline, Attachment 4, LWA is a valuable building material in great demand today in a
number of different applications. These applications include geotechnical fill; structural
grade concrete, masonry blocks, and road asphalt.

LWA typically weighs up to 40% less than dense aggregate making it the engineering
choice in high-nise buildings, bridge decks and masonry blocks. Its lighter weight also
makes it economical to transport, reduces the need for extensive foundations, speeds
erection and allows for the use of smaller, more economical equipment.

In bridge decks the reduced weight allows less reinforcing and structural steel, less
seismic bracing and longer spans.

In road surface applications, the freeze-thaw durability of lightweight aggregate makes
it extremely durable. Additionally, the higher skid resistance of LWA produces a safer
road surface because it resists polishing, unlike dense aggregate. Under wear, fresh
LWA interior cells with rough ceramic-like edges are continually exposed. Lightweight
aggregate also reduces material haul costs. LWA weighs up to about 40% less than
dense aggregate, allowing for a much larger volume of matenal per truckload and less
overall tonnage to be hauled.
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Similar economies can be gained by LWA in masonry block applications. A block that
weighs more than 37 ponds requires a two-man crew to install. A typical 16” block
made from heavy weight aggregate weighs 37 Ibs. A 24" block made using LWA
weighs less than 35 pounds. Studies have documented a 65% increase in productivity
by using a longer block length and fewer bead joints. Increased productivity will result
in significant labor savings.

There are currently thirty (30) companies that make LWA by expanding clay or shale.
In general, as discussed in the attached presentation material, there is not enough
LWA produced to meet the growing market demand for the product. The US Geologic
Survey has reported a serious concem over the availability of aggregates in the
Baltimore-Washington corridor. (Please refer to Attachment 5). The causes for the
concern are competing land uses and the desire not to have quarries near urban
areas. Moving the source of aggregates further from its point of use will result in higher
haul costs, increased infrastructure burden and increased levels of emissions from
transport vehicles.

Please see Attachment 6 for copies of literature published by the Expanded Shale,
Clay and Slate Institute (ESCSI), the trade association for the LWA industry.

Environmental Effects (Section 2.2.2.2.4)

HarborRock uses natural gas in the calciner and the kiln to manufacture the aggregate.
Natural gas may also be required in the air pollution control system to ensure complete
destruction of organic compounds that may be present in the sediments.

The full-scale plant will meet the recently promulgated EPA Maximum Achievable
Control Technology (MACT) standards for lightweight aggregate kilns and all other
applicable air emissions regulations in effect for the area. -

A positive environmental effect resulting from the HarborRock process is the reduction
in truck emissions that result from not having to haul aggregates into the area from
outside the region. For example, currently the local market for LWA is being supplied
from plants operating in the states of Maryland, New York, Virginia, and North Carolina.
Avoiding the necessity to haul in aggregate from great distances will help reduce
highway maintenance costs, and lessen the infrastructure burden and negative
environmental impacts.

Treatment System — Overview (Section 2.2.2.2.5)

The HarborRock method to produce LWA from dredge material was based on
extensive test work done over the past two to three years by the consulting engineering
firm, E Solutions, in partnership with the Enron Corporation. E Solutions formed
HarborRock to market the technology developed. E Solutions contracted with the Fulier
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Company to perform development work on manufacturing LWA from dredge materials.
E Solutions is the sole owner of the information learned to date.

The idea to produce aggregates from sediments is well known and was patented in the
1980’s, however that patent has expired. HarborRock considers its process proprietary.
HarborRock has performed extensive testing, at considerable expense, to create the
current process flowsheet. This flowsheet, by introducing significant pre and post
engineering processes into the pyrokiln operation, represents a significant
improvement to the methods currently used to produce LWA.

Process Description (Section 2.2.2.2.6)

The flow chart showing the HarborRock treatment process is found in simplified form in
the attached HarborRock Business Outline, Attachment 4 material and in expanded
detail in the generic Pilot Kiln Test Program (Attachment 3) material.

The untreated sediments would be mined from the containment cell using conventional
mining equipment. This equipment could be buckets with draglines or walker type
loaders suitable for slurries or solid matter. The material would be placed into a feed
hopper, which discharges onto a conveyor. The conveyor will move the material to the
receiving area. The harvesting of the material from the containment cell would be
conducted in a manner that facilitates natural dewatering and provides the less
expense method for placement of new material.

(Referencing Amendments #4 & #7, Question/Answer 18, HarborRock would like to be
considered for the operation of the containment facility. Being directly responsible for
the operation of the facility will ensure that it is operated in a manner that best meets
the material handling needs of HarborRock, minimizes cost, and facilitates dewatering
and crust management. In all locations HarborRock is currently developing, it has
undertaken the responsibility for the containment facility for the reasons outlined
above.)

In the receiving area, the sediment material will be screened to remove any unwanted
materials, then dewatered using mechanical and thermal dewatering equipment, such
as belt or screw presses. The design criteria for the type and extent of dewatering
equipment to be used will be based on having to dewater a slurry. The water effluent
would discharge into holding tanks where it would be allowed to settle, treated as
required to meet code, then discharged either back to the river or treatment works as
determined by the permitting agencies.

The dewatered sediments, resembling cake, will be feed into a combined grinding and
thermal drying operation designed to grind the sediments down to a fine powder with a
consistency of at least 100 mesh. The purpose of this step is to ensure uniform grain
size of the feedstock material. The heat that is used in this step is recovered from the
aggregate cooler. This operation is conducted at a minimal temperature in order to stay
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well below the volatilization point for possible contaminants that may be present in the
sediments.

The material is then feed into a conditioning chamber to render the material
mineralogical inert by subjecting it to a high temperature atmosphere. This step is only
performed if the product to be produced is a high quality lightweight aggregate that
requires controlled chemistry to produce. When the plant is producing dense
aggregate, the chemical composition of the feedstock, such as the oxides, is not as
critical as when making LWA.

After conditioning, the material is cooled, and then mixed with about 20% water in a
paddle mixer to get the consistency needed for extruding the material into pellets. The
moist matenal is run through an extruder that pushes the material through a die plate
containing holes approximately ¥z inch in diameter. As the material is pushed through
the holes it is cut to a length of about 1 inch, thus forming a 'z inch diameter pellet one
inch long. These pellets are then fed directly into the kiln for firing or routed into a pellet
drier. The pellets are dnied to the degree necessary to make them less susceptible to
breakage and are stored for processing in the kiln later.

The extruded pellets are fed into the kiln for firing. The temperature in the kiln reaches
about 1,800° F. When the pellets reach that temperature they undergo a volume
expansion and bloat to about 1.3 times their original size. This expansion in size
reduces the density and thus gives the aggregate its lightweight.

The hot aggregate exits the kiln onto the aggregate cooler for cooling. Heat from the
cooler is recycled and used throughout the process.

The cooled LWA is stockpiled, graded to meet customer's size requirements and
shipped as required.

Environmental, Health and Safety Concems (Section 2.2.2.2.7)

The occupational health and safety issues related to the full scale system are concerns
normally associated with any industrial process that has rotating equipment, high
temperature applications, and feedstock material that is potentially contaminated.

The system will be designed so that all sediments clean or contaminated, and residuals
never come in contact with humans or the environment. The HarborRock process has
been designed to ensure complete containment of the materials during processing.

Operators in a secure control room will control the entire kiln process, air pollution
control system, and all other health or environmental systems. The processes will be
designed failsafe so that in the event of a failure, without operator action, the systems
will shut down in a safe mode.

10
Proprietary and Confidential




A significant factor in the permitting and operation of this system are the air emissions
generated by the combustion of natural gas. In order to minimize emissions, the best
possible burners will be used and the most advanced pollution control devices.

The most significant noise generation comes from the aggregate crushing and sizing
operation. It is anticipated that this step will only be performed during the dayshift if
noise is a factor to the neighbors.

Quality Assurance (Section 2.2.2.2.8)

The bench scale and pilot scale tests will be performed under the supervision of
HarborRock at the research and development facility owned and operated by our
strategic partner Svedala Industries. The Svedala Process Research &Test Center
conducts test programs for a broad range of customers and applications and is well
suited to conduct tests of this type. A list of clients who have had test programs
performed by Svedala is shown on Attachment 2.

HarborRock intends to write and implement its own QA/QC Plan for the full-scale plant
based in part on the information learned about the performance of the system from the
pilot scale test.

Organizational Experience, Personnel and Facilities (Section 2.2.2.3)

Organizational Expenence (Section 2.2.2.3.1)

Please see Attachment 9 for the Experience Questionnaire

HarborRock was formed in 1998 to exclusively develop projects that recycle clean or
contaminated dredge sediments into lightweight aggregate. Prior to forming
HarborRock, Jeffrey Otto, owner of E Solutions, a consulting engineering firm, began
evaluating the production of aggregate from dredge matenals in 1995.

The company’s knowledge expanded with Mr. Otto’s efforts, in conjunction with the
Enron Corporation, to development a full-scale treatment facility to serve the dredge
disposal needs of the New York/New Jersey Harbor and other ports in the United
States. This development effort resulted in a thorough understanding of all the early
stage decontamination technologies under development and their limitations. It also
resulted in understanding the economic forces behind dredging and dredge material
disposal; the costs and benefits of using dredge material to produce a practical and
high value end use product; and an in-depth understanding of the uses and market
potential for a range of aggregates, including lightweight aggregate.

This knowledge base was augmented by interviewing port authority officials, regulatory
agency personnel and by producing lightweight aggregate from dredge materials
obtained from the Ports of Seattle, San Francisco, Philadelphia/Wilmington, DE, and
New Jersey/New York.

11
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Boeing, which represented over $100 million in annual revenue to the company. He
also successfully recruited LaClede Steel, Metro Machine and other new large
industrial accounts to the region while in the Economic Development Department. He
was also a founding member in the then newly formed wholesale electricity trading
division where he developed new wholesale trading accounts for the company
nationwide.

Mr. Otto left the utility to manage the development and construction of a $200 million
greenfield recycled papermill in New York City, the first industrial project developed in
New York City in over 50 years.

Mr. Otto started E Solutions Inc., a consulting engineering firm that specializes in energy,
environmental and industrial project development. Clients of E Solutions have included
Con Edison, Visy Paper and Enron Corporation.

Most recently he formed HarborRock to develop projects nationwide that recycle dredged
matenials into lightweight aggregate.

Mr. Otto has served as the Chairman on national American Society of Heating,
Refrigeration and Air Conditioning Engineers (ASHRAE) technical committees and on the
boards of numerous civic organizations.

Mr. Kimbrough

Executive Vice President- Strategic Planning for HarborRock Holdings. Mr. Kimbrough
has 20 years experience in management consulting to industry in the areas of
organizational structure, compensation, strategic planning and finance.

Mr. Kimbrough’s educational background includes a law degree from Rutgers
University Law School and a Bachelors degree in Accounting from Michigan State
University. He also earned his CPA while employed with Touche Ross as a

Tax Manager.

Upon graduating from MSU, Mr. Kimbrough began his career in the Controller's office
of Ford Motor Company in Sterling Heights, Michigan where he gained experience in
cost accounting and financial analysis. After earning his law degree, Mr. Kimbrough
was recruited by the public accounting firm of Touche Ross and gained his first
experience in business consulting and strategic planning.

After earning his professional accounting certification, Mr. Kimbrough began his
management consulting career with Sibson & Company as a senior consultant,
working with a number of Fortune 500 companies in the areas of strategic planning and
executive compensation consulting.

Mr. Kimbrough left Sibson & Company to join M Financial in 1986 where he has spent
the balance of his career. While at M Financial, Mr. Kimbrough has worked at three

13
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JUN-05-00 MON 10:01 HARBOR DEVELOPMENT

HarborRock has been working with the Ports identified below with the intent of
developing full-scale treatment facilities. The facilities are being designed to recycle
and Process between 500,000 to 2,500,000 CYlyr of clean and/or contaminated dredge
sediments into lightweight aggregate; The size selection will depend on the long-range
availability of sediments or other factors.

‘Personnel Experience (Section 2.2.2.3.2)
~Attachment 7 contains'the resumes of key HarborRock personnel.

Below is a Summary of the experience and qualifications of several key HarborRock
personnel, :

Mr._Jeffrey Otto

His career evolved through Philadelphia Electric to include designing and implementing
New programs such as their residential energy efficiency programs (Triple E), several
new electric and gas tariff rates, and the incentive based thermal energy storage
program. He also served managed the accounts for US Steel, Lukens Steel and

12
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offices- CMS Companies in Philadelphia, Mana i [

. , gement Compensation Group (MCG) in
Pom:'and, Qregpn, apd MCG in Chicago, lllinois. His responsibilities have included )
workln_g with clients in all phases of business start-up, strategic planning, early stage
financings, and compensation planning.

Mr. Kimbrough is a frequent speaker-at industry seminars on the topics of executive

. compensation planning and creative early stage financing. Mr. Kimbrough has also
authored a number of articles. Mr. Kimbrough currently sits on the boards of VistaCom,

‘Inc., Paradigm Health International and CloseOutNow.com.

| Mr. John Lambert

Mr. Lambert has 18 years of technical, project development and financial experience in
the energy industry. He previously worked as a Director for Enron North America's
environmental energy finance group where he has recently completed a $60 million
acquisition of a landfill gas collection and processing company and a $30 million
subordinated debt financing for a paper mill expansion. Prior to Enron, Mr. Lambert
was a Vice President for Sceptre Power Comipany, a medium sized power
development company, where he led the successful development and financing of a
151 MW power project in Pakistan. Prior to that, he was a Vice President in the Bank
of California’s project finance group where he closed 10 project financings representing
$300 million of direct loan exposure. He began his career as a reservoir petroleum
engineer for Exxon Co. U.S.A. Mr. Lambert holds B.S. and M.S. degrees in
engineering from the University of Kentucky and an M.B.A. from U.C.L.A. Mr. Lambert
is a licensed professional petroleum engineer and is on the Board of Directors of
Ecogas Corporation. :

Mr. Steve Radel

In addition to his BS in Environmental Science, an MBA and a Law Degree, Mr. Radel
has over 15 years of experience in the environmental and aggregates industry. As an
environmental manager Mr. Radel has been involved in all aspects of managing
environmental programs for sites across the country, including developing site-wide
- strategies and budgets and assembling teams of experts to implement these :
- strategies. This experience encompasses various state regulatory programs as well as
all of the major federal environmental programs to effectively manage these issues on
behalf of the corporation. Mr. Radel's environmental experience also includes due
diligence of aggregate and building materials operations for acquisition purposes.

Mr. Radel has also been actively involved in establishing a real estate program to

ensure the company maximizes value of real assets that have real or perceived

. environmental issues. This brownfield development effort has provided benefits to the
- company by integrating the environmental engineering aspects with real estate
development opportunities at these sites. These brownfield development opportunities

‘have also allowed Mr. Radel to evaluate and beneficially utilize processed dredged
material.

: 14
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Mr. Radel has also been invoived in evaluating new business opportunities for the
aggregate industry including developing new products and raw materials from recycled
material. Mr. Radel has had the opportunity to combine these diverse experiences in
the remediation and redevelopment of a former heavy industrial site beneficially using
dredge material. This project resulted in total savings to his company in over 30 million
dollars and involved the construction of remedial components that also complement the
reuse of this site for industrial and commercial purposes after over 15 years of
inactivity. -

Mr. Richard Ruch, Jr,

Mr. Ruch, who is certified by the Institute of Professional Environmental Practice as a

Qualified Environmental Professional, has over 25 years of experience in providing

environmental consulting and regulatory assistance to a broad spectrum of industrial

facilities and operations throughout the United States and overseas. He has been

involved in siting studies and regulatory assessments of new and modified facilities. As

a specialist in air quality management, he has provided technical support and

regulatory assistance in permitting over 300 facilities, including mineral processing
facilities. In this role, he has provided input in the design and operation of the facility. In .

addition, he has performed environmental/health and safety audits and compliance

assessments at a variety of industrial operations.

Mr. Ruch has strong working relationships with his regulatory counterparts in a number
of states and EPA regions. He has routinely discussed compliance-related
requirements and has negotiated permit conditions. He has served as an expert
witness in enforcement actions and civil litigation. Mr. Ruch has also participated at
public meeting and hearing to present and discuss the proposed environmental control
measures and systems to limit air, water and solid waste pollution.

“Subcontractors

Svedala Industries, as HarborRock's strategic partner, will perform the bench scale and
pilot scale tests. Svedala is an international supplier of kilns and related equipment.
Svedala worldwide sales revenues approach $3 billion annually. Svedala has also
agreed to provide standby clean lefters of credit or direct project financing on an as
needed basis.

An example of the leadership of Svedala in the use of kilns (“ Pyroprocessing”) is
Svedala’s development of the pyrokiln thermal encapsulation process that is designed
to improve conventional rotary kiin incineration of hazardous waste. The EPA has

- accepted this technology as a preferred method to treat and stabilize metals found in

- the waste.
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Svedala also acquired Allis Mineral Systems, which was a worldwide supplier of
process systems and equipment for the mining, minerals and related industries. This
acquisition has further solidified Svedala’s leadership position in Pyroprocessing.

The testing firm that will be conducting the pre and post treatment of the sediments is
Commercial Testing & Engineering Company, located in Chicago, IL. Svedala has
used this firm on numerous applications.

HarborRock will contract for the engineering, procurement and construction of the full-
scale plant with the Roberts & Schaefer Company. Roberts & Schaefer was formed in
1903 as an engineering and construction firm serving the coal mining and minerals
industries. Today Roberts & Schaefer serve a wide spectrum of industrial clients
throughout the U.S. and overseas. Roberts & Schaefer has two operating offices-
Chicago and Salt Lake City. Each operating office is fully integrated, providing all
phases of engineering design, procurement and construction management services.

As a full service engineering company, Roberts & Schaefer has designed and
constructed operating plants for coal, gold, silver, copper, limestone, aggregates, iron
ore and clay. Roberts & Schaefer were the engineers for the last lightweight aggregate
plant built in the United States.

Roberts & Schaefer and HarborRock have formed a strategic alliance to build all future
HarborRock plants.

Facility (Section 2.2.2.3.3.)

HarborRock will develop corporate procedures for environmental safety and for the
safety of personnel employed at the full-scale plant to ensure that all applicable worker
safety rules, such as OSHA, are in place and that the operations of the facility are
appropriate for the situation.

The Bench Scale and Pilot Scale testing will be performed at the Svedala Process
Research & Test Center. This facility has conducted over 50 major continuous pilot
projects over the past 40 years without any significant work safety issues or
environmental upsets

Phase 1 — Bench Scale Testing (Section 2.2.2.4)

Bench Scale Testing (Section 2.2.2.4)

The bench scale tests will be performed for HarborRock at the Process Research and
Test Center (PRTC) of Svedala Industries, located in Oak Creek, Wisconsin.
Attachment 8 is a copy of the Phase 1 Bench Scale Testing Program.

16
Proprietary and Confidential




The volume of sediment required is approximately one (1) cubic yard of wet, or as
received, sediments.

Tests to be performed on the raw materials and post-treatment materials will include
full physical and chemical characterization, including conventional pollutants, priority
pollutant metals, inorganics and organics, as discussed in the RFP on pages 30 and 31
and the HarborRock Test Program, Table1. In addition, all effluent waste streams or
residual solids will be fully characterized and 5 gallons of each liquid waste stream and
5 kg for each residual waste stream will be returned to the MPA.

As discussed in the Test Program, the first steps in the process is to screen the
sediment to remove debris, then grind the sediment to a grain size of —100 mesh. After
the material is ground, a complete physical and chemical analysis will be performed to
understand the oxide composition of the sediments. From the oxide composition,
HarborRock is able to determine the suitability of the material for the manufacture of a
lightweight aggregate.

At this point in the process, a fraction of the ground sediment will be extruded into
pellets and fired in a ported batch kiln to vitrify the pellet into an aggregate. The fired
aggregate will be evaluated for bulk density, carbon content and quality. If the
aggregate meets ASTM standards for use as a dense aggregate, no further testing will
be performed.

The rationale for the decision not to conduct further testing is based on experience,
economics and the methodology requested in this RFP. From the oxide composition,
which is determined from the chemical testing, and from the characteristics of the fired
aggregate, HarborRock is experienced to accurately predict the quality of the
lightweight aggregate that would be produced if the material were preconditioned by
calcination. This further testing is also not economically justifiable at this point in the
process because the exact same tests would be repeated in Phase 2.

It is important for the Sate and the MPA to understand the nature of the HarborRock
process and the degree of testing needed to demonstrate that the technology is able to
decontaminate sediments and produce a useful product. The methodology outlined in
this RFP calls for repeated demonstration of the technology using larger quantities of
materials at each stage. For the HarborRock process only a limited amount of
sediment is necessary to determine if the sediments can produce a quality aggregate,
with or without the benefit of the calcination step, and the decontamination
effectiveness of the process. Once that is determined, no further testing is needed to
validate the concept on a commercial scale. The knowledge on how to prepare the raw
matenals, make extrusions, operate a kiln and control the associated emissions has
been proven for centuries for kilns of all sizes. The State and the MPA do not have to
reprove the known.
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If the State and the MPA were to grant HarborRock an exemption from the requirement
to perform the testing associated with Phase 2, it would perform the complete battery
of testing on the sediments during Phase 1. This would include the calcination step to
ensure the sediments produce a superior quality lightweight aggregate and would
perform the ASTM testing required for lightweight aggregate. By not having to perform
the Phase 2 testing, HarborRock’s costs would be reduced by almost two-fold. It would
eliminate costs for: collection and shipment of samples, physical and chemical testing
and sediment characterization; facility costs; repetitive testing and analysis on the final
product.

Schedule
The bench scale work and generation of the test report, which will outline the potential

for Pilot Scale Operations, will be completed within the three (3) months allotted time
frame.

Site Requirements and Location (Section 2.2.2.4.1)

The facility that will be used to conduct the bench scale test is the Svedala Industries,
Inc., Process Research & Test Center (PRTC) located in Oak Creek, WI. The PRTC is
a fully equipped facility that can perform complex tests on dredged materials simulating
complete commercial process flow sheets. The PRTC encompasses an area of 60,000
square feet, which allows a variety of tests to be performed under one roof. This will
provide for process continuity, allowing for important unit processes to be investigated
in an uninterrupted, integrated manner.

Quality Assurance (section 2.2.2.4.2)

The Svedala lab will schedule and conduct the bench scale kiln test run in accordance
with the requirements of this RFP. The sediments will be stored at 4 degrees C and the
test will start within 48 hours of receipt. Commercial Testing and Engineering
Company, Chicago, lllinois, will conduct pre and post-treatment testing, observing
appropriate U.S. EPA guidelines.

Phase 2 - Pilot Scale Testing (section 2.2.2.5)
(Nominally 100 Cubic Yards Processed)

Site Requirements and Location (Sections 2.2.2.5.1 &2.3.5.1.1.)

HarborRock will conduct the Pilot Scale testing at the Svedala’s Process
Research & Test Center, which is located in Oak Creek, Wisconsin. This facility is fully
staffed and is equipped with an existing pilot scale kiln and all auxiliary equipment
needed to conduct pilot scale tests. Therefore, HarborRock does not need to lease
space from the MPA. The only work that will be performed on-site is the collection and
loading the sediments for transport.
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Permitting and Regulatory Requirements (Section 2.3.5.1.2)
(Pg 32 2.3.5.1.2)

HarborRock intends to conduct the Pilot Scale testing at the Svedala Process

Research & Test Center. As previously mentioned, this facility is fully permitted to

perform pilot scale test work, therefore there are no further regulatory requirements
known at present.

Post Treatment Management Requirements (Section 2.3.5.1.3)
(Pg3223.51.1.)

While Commercial Testing and Engineering Company is verifying the post-treatment
characterization of the lightweight aggregate produced, the material will be stored in

plastic lined drums which will be sealed. Upon verification that the material passes all
TCLP tests it will shipped to HarborRock for use as samples.

Debris and excess water extracted from the raw sediments after characterization will
be landfilled as appropriate.

Quality Assurance

The purpose of this test is to verify the decontamination efficiency of the system and
that a range of aggregates, including high quality lightweight aggregate, can be
produced commercially. The degree of testing being performed during this Phase 2 of
this RFP is the full extent of the testing necessary for Svedala to design and make
process guarantees for a full-scale plant. Therefore, it is imperative that all process
variables are fully evaluated, implemented, controlled and documented.

Examples of the process variables that are recorded in addition to the complete
physical and chemical characterization of the materials include:

1. Performing various screening cuts on the raw sediments and documenting the
amount of materials retained per screening.

Optimizing the pre-conditioning temperature, retention time and degree of
carbon element burnout.

Fuel consumption in all process equipment.

Optimal moisture of the pellet extrusions.

Verification of requirement to dry the extruded pellets prior to firing in the kiln.
Temperature and retention time in the kiln.

Pellet expansion ratios plotted against temperature.

Pellet strength and density.

Emissions profiles

N
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Pilot Scale Test Procedures (Section 2.3.5.2)

Attachments 3 & 8, the HarborRock Pilot Kiln Test Programs outline the procedures
used and the tests that will be performed during all stages of the process.

Quality Assurance Procedures (Section 2.3.5.2.1.)

HarborRock intends to outline the testing and procedural requirements of this RFP to
ensure that these requirements are carried out by the contract facility. In addition, the
staff of the Svedala Process Research & Test Center will be made aware that the
material is contaminated and not to come in contact with the material. Svedala
operates their test facility in order to conduct tests for clients throughout the United
States on a variety of material including hazardous waste and have a history of OSHA
compliance and safe work practices.

The entire treatment process will be simulated by the pilot kiln test. Therefore, to
accurately model the conditions to be found in the commercial scale, the entire process
is a sealed system with no uncontrolled discharges of any sort. The system contains an
afterburner to ensure the air emissions are treated to meet code.

Physical and Chemical Characterization (pg 33 S 32.3.5.2.11)

As outlined in this section, complete testing of the material will occur by an
independent firm.

Schedule- including report (Section 2.3.5.2.12)

The Phase 2 testing and report plus market study will be completed within the three (3)
months allotted as shown below.

Item Description Weeks Conducted

Market study Weeks 1 through 8
Collect & ship raw materials Weeks 1

Analyze raw materials Weeks 2&3
Screen materials Week
Dredge Drying Week
Flash conditioning Week
Laboratory study Weeks
- Pellet feed preparation Weeks
Rotary kiln test Weeks
Aggregate analysis Weeks
Emissions analysis Weeks
Final report Weeks

O~NNOOOOOBPWN
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Phase 3 — Demonstration Scale Testing
(Nominally 30,000 Cubic Yards)

This RFP asked for an analysis of the prospects for scaling up the system to a
commercial scale. With the HarborRock process, upon completion of Phase 1 and
most certainly Phase 2, the performance of any additional testing (demonstration scale
testing or production scale) is not necessary to make a determination of the prospects
for scaling-up the system to any size production scale plant desired by the MPA. The
level of testing done through Phases 1& 2, unless an exemption is given for the Phase
2 testing, is more than enough testing needed by Svedala and HarborRock to
guarantee the process on a commercial scale. Please see Attachment 10, which is a
letter from Svedala documenting this fact.

Current State of Development (Section 2.3.6.1)

The use of kilns is commonplace. They have been used to make road asphalt, cement
and manufactured aggregates for decades. The ability of a kiln to fire an aggregate
does not need to be further demonstrated. The level and type of air pollution control
equipment required when processing materials of all types clean or contaminated, is
readily calculated depending on the concentrations of the contaminants and the
material throughput of the system. Svedala, and other kiln suppliers, have kiln systems
of all sizes operating around the world. The prospects of scaling up to any size plant is
also straightforward.

For the purposes of meeting the intent of this RFP, and for HarborRock’s business
plan, the question that needs to be answered is not whether a system can be designed
to meet the full scale commercial needs of the MPA, but if the sediments from
Maryland's harbors produce a marketable aggregate. If high quality aggregate can be
produced, the technology, engineering and construction expertise to build a plant is
already demonstrated and in place.

The answer to the question of whether or not a quality aggregate can be produced
from Maryland sediments will be obtained in Phase 1. In addition the treatment
effectiveness of the system will also be determined in Phase 1. It does not need to be
further demonstrated by running additional material through a pilot test kiln. t. In fact,
the Svedala facility is not equipped to handle 30,000 CY of material. That amount of
material would preclude them from using their facility for any other testing.

Kilns are rated or measured by the tons of finished product they produce. Sizes of kilns
for the manufacture of lightweight aggregate generally range from 250 tons per day, up
to 1,500 tons per day. As a rule of thumb, one cubic yard of sediments @ 30% solids
will produce about 700 pounds of finished aggregate, or roughly a ratio of 3 CY of 30%
solid sediment to 1 ton of finished LWA.
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Using the 3 to 1 ratio, in order to produce 250 tons per day of aggregate, 750 CY of
wet sediment is required. On an annual basis, assuming 330 days per year of
operation, roughly 250,000 CY of sediments are needed. This example is used
because a 250-ton per day plant is generally considered the smallest scale commercial
kiln practical to construct and operate. Therefore, it is impractical to build a facility to
process 30,000 CY/yr. or even 100,000 CY/yr.

It is also not practical to attempt to use an existing rotary kiln previously used in
another application for the manufacture of Lightweight aggregate. The overall design of
the system, including airflow rates, the kiln bed design, and feed mechanisms for the
kiln are all different, thus making this option also impractical.

For HarborRock to participate in Phases 3 and 4, it will require the construction of a
commercial scale facility. The financial implications of this are discussed in the price
proposal. It is our opinion, however, that this approach is in the best interests of the
State and MPA for the beneficial reuse of clean or contaminated sediments.

The positive benefits that would result to the State and the MPA by authorizing
HarborRock to construct a commercial scale facility after Phase2 and avoid Phases 3
and 4 are at least the following:

1. At least fifteen (15) months saved from the Phase 3, Demonstration scale
testing.

2. At least thirty six (36) months saved for Phase 4 development.

3. The expense of funding Phases 3 & 4.

4. The opportunity costs of delay in terms of finances plus the loss of existing
disposal capacity for material that otherwise would have been processed by
HarborRock.

In contrast to investing the additional four (4) years for development plus the
associated expense, at the end of Phase 1 or 2, HarborRock will be in a position to
offer the MPA, the following:

1. The mass and energy balance, including emissions, for any size production or
full-scale facility that best fits the needs of the MPA.

2. A budget for the costs to engineer, procure and construct (EPC) a full-scale
facility, backed by the firms of Svedala Industries, Inc., and the Roberts &
Schaefer Company. _

3. HarborRock will be able to offer a price proposal/pricing structure for any size
plant agreed to by the MPA.
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Site Requirements and Location

The site requirements for a full-scale or expanded scale plant are approximately
20 acres, excluding the containment area.

The utilities required include high voltage electric service, natural gas, small
capacity potable water service and rail service.

The plant will directly employ between thirty to fifty people, depending on plant
size, in family wage jobs. There will also be about five personnel in sales, marketing
and administration positions. Indirect jobs, truck drivers etc. is estimated at about one
hundred. Construction jobs will be for a period of approximately eighteen months and
will employ several hundred workers.

Schedule

The construction schedule is about twelve (12) to fifteen (15) months for a full-
scale facility.

Permitting and Regulatory Requirements (pg 32 2.3.6.1.2)

Not applicable. Please see discussion above in Current State of Development.
Post Treatment Management Requirements (pg 34 2.3.6.1.4)

Not applicable. Please see discussion above in Current State of Development.
Quality Assurance Procedures (2.3.6.1.4 pg 34)

Not applicable. Please see discussion above in Current State of Development
Physical and Chemical Characterization (pg 35 S 2.3.6.2.11)

Not applicable. Please see discussion above in Current State of Development
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Scale-Up Potential:
Production, Full-Scale and Expanded Full-Scale Operations

Phase 4:  Production Scale: (100,000 CY/Yr.)
Phase 5: Full-Scale Operations: (500,000 CY/Yr.)
Phase 6: Expanded Full-Scale Operations: (500,000 — 2,000,000 CY/Yr.)

Please see the discussion above in Phase 3: Demonstration scale.

As discussed in the section “Organizational Experience”, HarborRock has currently
projects under development that range in processing capacity from 500,000 CY/yr to
over 3,000,000 CY/yr. This is the scale of plants common for the manufacture of
aggregates.

As discussed in the State of Maryland’s Strategic Plan for Dredged Material
Management, immediate action, with regard to dredge material disposal, is needed to
protect the state’s investment of $1 billion in port infrastructure and the port's
contribution to the Sate. This means for the near term existing disposal sites need to
be expanded. To meet the long term needs, an Upper Bay Island Placement Site is
contemplated. The lifetime cost/cubic yard is estimated at $3.60-$8.60 (present worth)
for this project.

The capacity of the Long Term Site is 100 million cubic yards, which provides a useful
life of 25 years. It will require years to permit and construct and is shown to be required
in FY09. HarborRock is an attractive alternative to this option.

A HarborRock plant can be designed after Phase 1 or 2 to meet the full-scale
requirements desired by the MPA. It can be constructed in about twelve (12) to fifteen
(15) months and it has a useful life of over 50 years. Commencing construction of the
HarborRock after Phase 2 will save the MPA at least four years time and preserves
valuable disposal capacity at existing sites. Preserving this capacity by bringing on line
an adequately sized HarborRock plant early in the process may also eliminate the
need for the construction of another disposal island.

As discussed in the Product Uses section, the supply of aggregate in the Baltimore-
Washington corridor is becoming a major issue. Competing land uses are moving
sources of aggregate further away from the point of use. The cost to bring the
aggregate back into the urban areas continues to escalate, creating an even greater
burden on society in the form of higher costs, infrastructure burden and truck
emissions. The market study that will be conducted in Phase 2 will verify these
statements. They are mentioned here to illustrate the value to the MPA and the State
of having a renewable source of dredged matenal disposal and aggregate supply on
line sooner than later.
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Current State of Development (pg 36 2.3.7.1)

Please see the discussion above in Phase 3: Demonstration scale.

Site Requirements and Location

Please see the discussion above in Phase 3: Demonstration scale.

Schedule and Approach to Scale-Up

Please see the discussion above in Phase 3: Demonstration scale.
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EXECUTIVE SUMMARY

The results in this report indicate that a lightweight aggregate (LWA) can be produced from the
Seattle harbor dredgings. Systems will require removal of the plus 50 mesh fraction which
contains wood fibers and sea shells.

It was determined that due to the high levels of organic carbon present in the -50 mesh fraction
(76% of dredging sample), it would require that the sample be diluted with a ground shale or clay
preferably a known expandable material. In this study using in a 50/50 mix with a slightly
weathered shale obtained from Timber, OR a 28 to 42 Ib/cuft with a 10 to 60% volume
expansion and a high compressive strength product was produced within a temperature range of

. 1950° to 2000° F. The amount of shale required most likely can be reduced by using an
unweathered shale sample from this location.

Emission tests from the -50M dredge does indicate levels of THC, CO, CH, and SO, present
which may need special control devices in any commercial installation.

The next phase of this program if results are of interest is to obtain larger samples of both dredge
and shale for a full pilot rotary kiln test program to produce enough product for a complete
ASTM method evaluation.
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TEST RESULTS (Chemistries & Burn Tests) CUNF/DEN ”AL

On 7/29/99 we received four cooler chests containing 68 jar samples of Seattle Harbor dredgings
as shown in the list of jar markings given in the appendix. After consulting with Mr. Jeff Otto
of E Solutions we were directed to combine all samples into a composite sample and test
materials as a single sample.

Visual inspection of the composite showed the presence of both wood fibers and sea shell in the
coarser fractions. A full screen analysis of the composite sample was made (Table 1). Based on
the sizing we made separate fraction of +”, -14” + 16 mesh, -16 mesh + 40 mesh, -40 mesh + 50
mesh, -50 mesh +100 mesh and - 100 mesh materials. Photo taken of each of these fraction are
given in appendix. The -100 mesh fraction (which represents 67.8% of the total sample) fraction
was further evaluated and was found to have an average size of 12u. (Figure_l and Table 2).

Chemical analyses were determined of the composite sample and the screen fraction indicated
above (Table 3 to Table 9). These analyses were then plotted on our composite diagram (Figure
2) which indicates if a material would fire to a mass viscous enough to trap a internal gas if
produced at the necessary temperature. As shown the 50 mesh x 0 fraction plotted is well within
the required area.

In order to fully evaluate the bloating potential a series of programmable electric muffle burn test
were made on extruded Y2’e x ¥ pellets (Figure 3). Initial tests were made on 100%, 50m x 0
dredge material. The results of these burn tests are given in Tables 10 to 12. As shown, only a
slight expansion was noted until melting and fusion occurred which was with the lightest sample
shown at 39.2 Ibs/cuft with a 30% expansion. (Figure 3). This product could not be made

- commercially due to the fusion problem seen at 2000° F.

One attempt was made, was adding 0.5% Bunker “C” oil (Table_13) which shows no
improvement over the results found without oil added at the at the same temperature.

Although the material plotted well within composition diagram the presence of high levels of
organic carbon (3%) we believe is the cause of the poor bloating performance in the muffle
furnace tests. Previous R&D programs conducted by us had determined that high organic carbon
or high extrusion moistures can cause problems.

In the case of high carbon content in many cases we believe it is caused by early heat up of
particles internally burning out or reducing the potential bloating gas agent prematurely, leaving
little or none left when the mass becomes viscous enough to trap it and bloat.
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We have found only two ways to overcome this problem, the first is deliberately burning out the
carbon present and then extruding both with controlled amounts of bloating gas agent using the
extrusion process. This may require a higher capitol investment in equipment. [t may also
increase the overall fuel cost if the carbon content is not high enough to support its own burn out
in a flash calciner system.

The second approach is the one successfully used with the NY/NJ Harbor dredgings. In this case
we dilute the dredging carbon level by mixing the dredge material with a pulverized know
bloating shale. What this does is dilute the carbon level to a point where it cannot cause a
internal particle heat up temperature to burn out all of the potential bloating agent in the dredge
and that in the bloatable shale. Both a 50/50 mix and a 70% dredged 30% shale mix made a high
quality product in this case.

In order to check out the second approach with the limited quantity of Seattle dredge on hand we
utilized the successful shale component from NY with 50% dry dredge which produced a high
quality product as shown in Tables 13 to 17. The actual product made at 25.1 1bs/cuft is shown
in Figure 4.

We repeated this approach using a known bloatable shale obtained from the Portland, Oregon
area. The results of the electric muffle burn series are shown in Tables 18 to 20 . The 28
Ibs/cuft product is shown in Figure_5. Again it appears that a high quality aggregate was
produced using a 50/50 mix. There is some concern that the shale samples used was slightly

weathered and that even better results may be possible with better samples of the shale.

Based on the results shown in the above two series of burns a reduced level of shale addition
should be possible. This would have to be confirmed when larger samples of dredge and shale
are made available.

All the results obtained in all the burn series made are summarized in Table 21 and illustrated in
Figure 6 and 7. The compressive strength figures given in each case can be compared to those
obtained on commercial products as shown in Table 22, which also gives their actual end uses.
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Table 1
FULLER COMPANY - RESEARCH DEPARTMENT

LABORATORY SCREEN ANALYSIS

— e
Samplc From: Enron Date Rec'd: 7/27/99
TX Sample No. 990856C
Matcrial: Compositc Drcdging from Scattle Was Screen Sample Dried?
Yes No X
Project No.: 9-22885-863-02-3 1 Wt.Sample Tested: 500.1 gms.
Moisture as Rec'd.: 53.0% @ 105° C Bulk Dens.  #/cu.fi(wet)
Method of Screening: Wet screen on 100m, Rotap dry +100 mesh Bulk Dens.  #/cu.f(dry)
U.S. Screen Grams % Retained Cumul.% Cumul.%
Retained Retained Passing
+2 inch 2inch
-2 +1 Y% inch 1 % inch o
-1 % +1 % inch 1 % inch , F H\T]AI
MR b ) o i i
-1 Y2+1 Y inch 1 % inch
-1 % +1 inch I inch
-1 +%inch Y. inch 100.0
Y% +% inch 5.5 23 Y inch 23 97.7
-2 +% inch 04 0.2 Y% inch 25 97.5 5.2%
-¥%8 +% inch 63 2.7 Y4 inch 52 94.8
-4 +4 mesh 1.5 0.6 4 mesh 58 94.2
-4 +6.mesh 3.8 1.6 6 mesh 7.4 92.6
L -6 +8 mesh 4.8 2.0 8 mesh 9.4 90.6 7.8%
-8 +12 mesh 4.1 1.7 12 mesh 11.1 88.9
-12 +16 mesh 4.5 1.9 16 mesh 13.0 87.0
-16 +20 mesh 4.9 2.1 20 mesh 15.1 849
-20 +30 mesh 6.1 2.6 30 mesh 17.7 823 7.6%
-30 +40 mesh 6.8 2.§ 40 mesh 20.6 79.4
-40 +50 mesh 8.0 34 50 mesh 24.0 76.0 3.4%
-50 +70 mesh 9.6 4.1 70 mesh 28.1 71.9 8.2%
-70 +100 mesh 9.7 4.1 100 mesh 32.2 67.8
-100 +140 mesh 159.2 67.8 140 mesh
-140 +170 mcsh 170 mesh
-170 +200 mesh 200 mesh
-200 +325 mcsh 325 mesh
-325 mesh
Total 235.2 100.0 SIGNED: Lgslie S, Dunt

4 DATE: 7/27/99
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FULLER COMPANY
Sample Name: Enron - Seattle
ID Number: 990858C

File Name: Composite

Figure 1

Scalped @ 100m

67.8% - 100m

Material: Seattle Harbor Dredgings Run Date: 7/27/99
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Diameter (pm)
Sample : File 1 Diameter on % Percentage on Diameter
Dist. Base : Volume 10.0% : 2.194 (um) 150.000 (pm) : 99.4%
Mean (pum) : 20.72 20.0% : 4.223 (um) 90.000 (pm) 96.5%
Median (um): 11.21 50.0% : 11.209 (um) 75.000 (pm) 94.8%
Std.Dev (um) : 26.78 75.0% : 28.029 (um) 45.000 (um) 87.9%
Spec. Area : 10873 90.0% : 51.590 (um) 20.000 (um) 69.9%




Table 2

FULLER COMPANY

Sample Name: Enron - Seattle

ID Number: 990858C

File Name: Composite

Material: Seattle Harbor Dredgings Run Date: 7/27/99

Shape: 1 Ref. Index: 1.44-0.39 Laser: 80.673 Red: 83.538 Blue: 80.168
Material : Dust Composite

S o CONFIDENTIAL

Operator :SDB

No. SIZE(um) FREQ.% U.SIZES No. SIZE(pm) FREQ.% U.SIZES
( 1) 1.000 2.54 2.54 ( 13) 53.000 2.49 90.36
( 2) 2.000 6.46 9.00 ( 14) 75.000 4,43 94.79
( 3) 3.000 4.90 13.90 ( 15) 90.000 1.76 96.55

( 4) 4.000 4.906 18.87 ( 16) 106.000 1.21 97.7¢6
( 5) 5.000 4.85 23.72 ( 17) 150.000 l.61 99.37

( 6) 6.000 4.80 28.52 ( 18) 212.000 0.57 99.94

( 7) 10.000 17.30 45,82 ( 19) 300.000 0.06 100.00

( 8) 15.000 14.63 60.44 ( 20) 425.000 0.00 100.00

( 9) 20.000 9.42 69.37 ( 21) 600.000 0.00 100.00

( 10) 25.000 6.10 75.97 ( 22) 850.000 0.00 100.00

( 11) 32.000 5.62 81.59 ( 23) 1000.000 0.00 100.00

( 12) 45.000 6.28 87.87

Statistiocal Information Diameter on % Percentage on Diameter
Dist. Base : VOLUME 10.0% : 2.172 (um) 150.000 (um) : 99.4%
Mean (um) : 20.715 20.0% : 4.214 (pm) 90.000 (um) : 96.5%
Median (um) : 11.209 50.0% : 11.229 (um) 75.000 (um) : 94.8%
std.Dev(um) : 26.783 75.0% : 24.128 (um) 45.000 (pm) : 87.9%
Spec. Area : 10873 90.0% : 51.755 (um) 20.000 (um) : 69.9%




Table 2 cont.

INCHT
CFuller Company CUNF[ULN ;!A[_ Analysis Report

LA-900 Laser Scattering Particle Size Distribution Analyzer Jul/27/'99

Distribution Graph [990858C] Version 2.00d

Sample Name: Enron - Seattle ID#:900727-388-15:03:57

# Size Frequency UNDER # Size Frequency UNDER
uam % SIZE % gm %6 SIZE %

[1] 1019.5 0.0 100.0 [38] 6.719 4.1 32.0
[2] 890.1 0.0 100.0 [39] 5.866 3.8 27.9
(31 777.1 0.0 100.0 [40] 5.122 3.1 24.3
[ 4] 678.5 0.0 100.0 [41] 4.472 2.8 21.2
[ 5] 592.3 0.0 100.0 [42] 3.904 2.5 18.4
[ 6] 8517.2 0.0 100.0 [43] 3.408 2.1 16,9
[ 7] 451.5 0.0 100.0 [44] 2.976 1.8 13.8
[8] 394.2 0.0 100.0 [45] 2.598 1.8 12.0
[9] 344.2 0.0 100.0 [46] 22.268 1.5 10.4
[10] 300.5 0.0 100.0 [47] 1.980 1.4 8.9
[11] 262.3 0.0 100.0 [48] 1.729 1.4 7.5
[12] 2298.0 0.1 100.0 [49] 1.509 1.3 6.1
[13] 2200.0 0.2 99.9 [S0] 1.318 1.2 4.8
[14] 174.6 0.3 9.7 [S1] 1.150 1.0 3.6
[15] 152.4 0.4 99.4 [52] 1.004 0.8 2.6
[16] 133.1 0.6 99.0 53] o0.877 0.7 1.7
[17] 116.2 0.9 98.3 [54] O.765 0.5 1.1
[18] 101.4 1.1 97.5 [55] 0O.668 0.3 0.6
[19] 88.58 1.3 96.4 [66] 0O.583 0.2 0.3
[20] 77.33 1.5 5.2 [57] 0.509 0.1 0o.1
[21] 67.52 1.7 93.6 [S8] O.445 0.0 0.0
[22] 58.95 1.9 91.9 [659] 0.388 0.0 0.0
[23] 51.47 2.1 90.0 [60] 0.339 0.0 0.0
[24] 44.93 2.3 87.9 [61] O.296 0.0 0.0
[25] 39.23 2.5 85.6 [62] O0O.258 0.0 0.0
[26] 34.25 2.8 83.0 [63] 0.225 0.0 0.0
[27] 29.90 3.1 80.3 [64] O©O.197 0.0 0.0
[28] 26.11 3.5 77.1 [65] O.172 0.0 0.0
[29] 22.79 3.9 73.6 [66] O.150 0.0 0.0
[30] 19.90 4.3 69.7 [67] O.131 0.0 0.0
(31] 17.37 4.6 65.5 [68] O.114 0.0 0.0
[32] 15.17 4.8 60.9 [69] O0.100 0.0 0.0
[33] 13.24 4.9 56.1 [70] O.087 0.0 0.0
[34]) 11.56 5.0 51.1 [71] O.076 0.0 0.0
[35)] 10.09 4.9 46.2 [72])] 0O.066 0.0 0.0
[36] 8.815 4.8 41.3 [73] O.058 0.0 0.0
[37] 7.696 4.5 36.5 [74] O.050 0.0 0.0

Horiba Instrurme Nts, Incorporated
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Table 3

hemj | %, Dry B
03-Aug-99 ‘
Date:  7/28/99
Page: 1074
Analytical No: C991074
Lab No; 990858C f
Project No: 9-22885-863-02-31 E Uf\ /C !E g _!!(" ] A L
Cust. Name; ENRON -
Locartion Texas
Samp. Descr.; Seattle Dredge Composite; As Rec'd
LM Avail Ca0: Ee(+3);
Ee203: 558 Free SI02: Ni(+2):
Cao: 5.50 BJ.ULLD; Ni (tot):
MgO:  3.43 Yol; -
KZQ(X'@]!)' Ash: A&
K20(AA); 1.38 EC: ;‘i
Na2Q(X-ray): ) :
Na20(Ap). 376 cjm Ba;
P205;  0.27 Mg_C_Q:L Be;
Ti02: 0.64 CaCO3(net): m
Mn203:  0.12 SulfideS: 052 9;:
-
S03(Leco): 1.60
SO3(Wet): — Cu:
Loss@900C:  15.48 Ult B Hg:
Loss @ 500 C: UlLN: Mg:
Total:  99.91 o ues: Mo;
C: 2.64 Pb:
C02:; . Sb:
cL: 1.66 RH: Se:
E: 000 .
Z.m




Table 4

h
Chemical Analysis (Wt.%, Dry Basis)

03-Aug-99

h

Customer Name: ENRON
Location Texas
Project No: 9-22885-863-02-31
Sample Description: Seattle Dredge Composite; +1/4"
Lab No: 990858C
Analytical No: C991068

Loss @ 105, CONFIDENTIAL

Sio2:;
Al203:
Fe203:

MgO:

K20:

Na20:
SO3(Total):
P205s:

TiO2:
Mn203:

Loss @ 900 C:
Total:

Cl:
C:
CO2:

CaCO3(net):
MgCO3:
CaCO3(total):
Free SiO2:
Loss @ 500 C:
Sulfide S:

Free CaO:




Table 5

\
Chemical Analysis (Wt.%, Dry Basis)

03-Aug-99

Customer Name: ENRON
Location Texas
Project No: 9-22885-863-02-31
Sample Description: Seattle Dredge Composite; -1/4"+16 M
Lab No: 990858C
Analytical No: C991069

tmguses . CU/VF/DE/W/AL

SiO2: 35.16
Al203: 7.35
Fe203: 349
Ca0: 20.36

MgO: 1.61
K20: 0.85
Na20: 2.24
SO3(Total): 1.40
P20s: 0.40
TiO2: 0.31
Mn203: 0.08
Loss @ 900 C: 26.53
Total: 99.77

Cl: 0.058
C: 3.60
CO2:

CaCO3(net):
MgCO3:
CaCO3(total):
Free SiO2:
Loss @ 500 C:
Sulfide S:

Free CaO:




Table 6

.

Chemical Analysis (Wt.%, Dry Basis)

03-Aug-99

Customer Name: ENRON

Location Texas

Project No: 9-22885-863-02-31
Sample Description: Seattle Dredge Composite; -16+40 M
Lab No: 990858C
Analytical No: C991070

Loss @ 105 C:

Si02:
Al203:
Fe203:
CaO:

MgO:

K20:
Na20:
SO3(Total):
P205:
TiO2:
Mn203:
Loss @ 900 C:
Total:

Cl:
C:
CO2:

CaCO3(net):
MgCO3:
CaCO3(total):
Free SiO2:
Loss @ 500 C:
Sulfide S:

Free CaO:

- CONFIDgN T

47.20
8.72
3.39
8.92
2.03
0.86
2.26
2.10
042
0.35
0.09

23.51

99.85

0.072
7.36

0.75

1




Table 7

h
Chemical Analysis (Wt.%, Dry Basis)

03-Aug-99

Customer Name: ENRON

Location Texas

Project No: 9-22885-863-02-31
Sample Description: Seattle Dredge Composite; -40+50 M
Lab No: 990858C
Analytical No: C991071

Loss @ 105 C:

Si02:
Al203:
Fe203:
CaO:
MgO:
K20:
Na20:
SO3(Total):
P20s:
TiO2:
Mn203:
Loss @ 900 C:
Total:

ClL:
C:
CO2:

CaCO3(net):
MgCO03:
CaCO3(total):
Free Si0O2:
Loss @ 500 C:
Sulfide S:

Free CaO:

56.38
9.28
3.14
5.08
233
1.04
241
1.78
0.28
0.30
0.09

17.78

99.89

0.072
4.85

0.64

CONFIDEN Ty
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Table 8

h
Chemical Analysis (Wt.%, Dry Basis)

03-Aug-99

Customer Name: ENRON
Location Texas
Project No: 9-22885-863-02-31
Sample Description: Seattle Dredge Composite; -50+100 M
Lab No: 990858C
Analytical No: C991072

tos@usc: - CU/VF/DEA/T/A[

Si02:; 64.65

Al203: 11.32

Fe203: 293

CaO: 449

MgO: 2.30

K20: 1.00

Na20: 2.49

SO3(Total): 1.10

P20s: 0.19

TiO2: 0.37

Mn203: 0.10

Loss @ 900 C: 8.88

Total: 99.82

Cl: 0.045

C: 2.72
CO2:
CaCO3(net):
MgCO3:
CaCO3(total):
Free SiO2:
Loss @ 500 C:

Sulfide S: 0.40
Free CaO:

13




Table 9

Chemical Analysis (Wt.%, Dry Basis)

03-Aug-99

Customer Name: ENRON
Location Texas
Project No: 9-22885-863-02-31
Sample Description: Seattle Dredge Composite; 100 M
Lab No: 990858C
Analytical No: C991073

wwanse. . CONFIDENT)y

Sio2: 52.01

Al203: 15.09

Fe203: 6.65

CaO: 3.09

MgO: 4.21

K20: 1.59

Na20: 2.93

SO3(Total): 1.90

P205: 0.27

TiO2: 0.80

Mn203: 0.13

Loss @ 900 C: 11.21

Total: 99.88

Cl: 0.645

C: 1.95
Co2:
CaCO3(net):
MgCO03:
CaCO3(total):
Free SiO2:
Loss @ 500 C:

Sulfide S: 0.65
Free CaO:

14
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Table 10
LWT-99-42-2

FULLER COMPANY EUNF/DEN ”AL

LIGHTWEIGHT TEST

Company: ___Enron Location: _Houston , TX
Sample No._990858C _  Proj. #: 9-22885-863-02-31 Date ___8/04/99

FEED PRODUCT TEST WT. LOSS

B.Den.: __64.2 Lb/cf B.Den.:__47.9  Lb/cf Start Wt.: 146.5 g
Moisture __17.2 % Vol. Exp.: _1:1.0 Final Wt.: ___ 1088 g
Burn Temp. 1066 °C Wt. Loss: 25.7 %

MIX DESIGN
1. _100.0 % _Seattle Dredge Composite ( -50 x 0 ) Lab # 990858C

2,
3.

% Lab #
% Lab #

LIGHTWEIGHT PROGRAM CM FURNACE

Start at 232°C (450° F) 5.  Ramp to 1066° C (1950°F ) in 17. 0 minutes
Hold for 3. 0 minutes 6. Hold for 10. 0 minutes

Ramp to 315° C (600° F) in 6. 0 minutes 7. Drop set point to 232°C (450° F)

Hold for 7. 0 minutes TOTAL TEST TIME =43 MINUTES

COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL

LENGTH WIDTH POUNDS LENGTH WIDTH POUNDS

0.827 0.512 167 . 0.503 0.732 235+
0.748 0.538 230 . 0.524 0.692 235+
0.869 0.511 203 . 0.508 0.707 235+
0.880 0.520 235+ . 0.506 0.717 235+
0.958 0.522 235+ . 0.519 0.745 235+

214+ . 235+

Remarks:
Pellets underbumcd . still red/brown in color . Pellets had small light specs in them. 10 cfh bottled air
injected.

17




Table 11

LWT-99-42-3
COMFgE T,
ruecouray  SONMIDENT
Company: __Earon Location: _Houston , TX

Sample No._990858C  Proj. #: 9-22885-863-02-31 Date ___8/04/99

FEED PRODUCT TEST WT. LOSS
B. Den.: 64.3  Lb/cf B.Den.: 42.2 Lb/cf Start Wt.: 1458 ¢
Moisture _17.2 % Vol. Exp.: _1:1.1 Final Wt.: ___108.1 g
Burn Temp. 1079 °C Wt. Loss: 259 %
MIX DESIGN
1. _100.0 % _Seattle Dredge Composite (-50 x 0 ) Lab # 990858C
2. % Lab #
3. % Lab #

LIGHTWEIGHT PROGRAM CM FURNACE

1. Startat232°C (450° F) S. Ramp to 1079°C (1975°F ) in 17. 0 minutes
2. Hold for 3. 0 minutes 6. Hold for 10. 0 minutes
3. Ramp to 315° C (600° F) in 6. 0 minutes 7. Drop set point to 232°C (450°F)
4. Hold for 7. 0 minutes TOTAL TEST TIME = 43 MINUTES
COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL
LENGTH WIDTH POQUNDS LENGTH WIDTH POUNDS
1. 0.938 0.520 - 235+ 1 0.516 0.348 235+
2. 0.866 0.554 180 2. 0.548 0.318 235+
3. 0.921 0.532 230 3. 0.526 0.828. 235+
4. 0.805 0.524 235+ 4 0.520 0.777 235+
s. 0.898 0.538 235+ 5 0.535 0.791 235+
AVE. 223+ AVE., 235+
Remarks:

Pellets underburncd . still red/brown in color . Pellets had small light specs in them. 10 cfh bottled air
injccted.

18




Table 12

LWT-99-42-1
FULLER COMPANY
viarwercnrresr  CONF IEN [IA
Company: ___Enron Location: _Houston , TX
Sample No._990858C _  Proj. #: 9-22885-863-02-31 Date __8/04/99
FEED PRODUCT TEST WT. LOSS
B.Den.: _66.2 Lb/cf B.Den:_ 39.2 Lb/cf Start Wt.: 150.1 g
Moisture _17.2_ % Vol. Exp.: _1:1.3 Final Wt.: 111.2 g
Burn Temp. 1093 °C Wt. Loss: 259 %
MIX DESIGN
1. _100.0 % _Seattle Dredge Composite (-50x0)  Lab# 990858C
2. % Lab #
3. % Lab #

LIGHTWEIGHT PROGRAM CM FURNACE

1. Startat232°C(450° F) 5. Ramp to 1093° C (2000°F ) in 17. 0 minutes
2. Hold for 3. 0 minutes 6. Hold for 10. 0 minutes
3. Ramp to 315° C (600° F) in 6. 0 minutes 7. Drop set point to 232°C (450° F)
4. Hold for 7. 0 minutes TOTAL TEST TIME = 43 MINUTES
COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL
LENGTH WIDTH POUNDS LENGTH WIDTH POUNDS
1. 0.898 0.584 235+ 1. 0.612 0.951 235+
2. 0.933 0.617 150 2. 0.590 0.854 235+
3. 0.872 0.611 235+ 3. 0.576 0.975 135
4. 0.880 0.585 235+ 4. 0.593 1.054 235+
S. 0925 0.625 235+ S. 0.607 0.897 235+
AVE. 218+ AVE. 215+
Remarks:

Pellets fused to dish and cach other. Some bloating. 10 cfh bottled air injected.
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Table 13

LWT-99-43-1

FULLER COMPANY [ ONF /DE/V T4 /

LIGHTWEIGHT TEST

Company: ___Enron : Location: _ Houston , TX
Sample No._990858M _  Proj. #: 9-22885-863-02-31 Date __8/04/99

FEED PRODUCT TEST WT. LOSS

B.Den.: __703 Lb/cf B.Den..__ 449  Lb/cf Start Wt.: 159.5 ¢
Moisture __14.1 % Vol. Exp.: _1:1.1 Final Wt.: ___1219 ¢
Burn Temp. 1079 °C Wt. Loss: 23.6 %

MIX DESIGN

% _Seattle Dredge Composite ( -50 x 0 ) Lab # 990858C

% _BC Oil Lab #
% Lab #

LIGHTWEIGHT PROGRAM CM FURNACE

Start at 232°C (450° F) 5, Ramp to 1079° C (1975°F ) in 17. 0 minutes
Hold for 3. 0 minutes 6. Hold for 10. 0 minutes

Ramp to 315° C (600° F ) in 6. 0 minutes 7.  Drop set point to 232°C (450° F )

Hold for 7. 0 minutes TOTAL TEST TIME = 43 MINUTES

COMPRESSIVE STRENGTH
YERTICAL HORIZONTAL

LENGTH WIDTH POUNDS LENGTH WIDTH POUNDS

0.910 0.560 235+ . 0.537 0.712 235+
0.850 0.528 235+ . 0.525 0.742 235+
0.784 0.520 235+ . 0.542 0.826 235+
0.903 0.555 235+ . 0.550 0.827 235+
0.821 0.540 235+ . 0.525 0.932 235+

AVE. 235+ . 235+

Remarks:
Feed was ground prior to pelictizing. Pellets somewhat bloated. Pellets had very small light spees in them.

10 cfh bottled air injected.
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Table 14

LWT-99-44-4
FULLER COMPANY
LIGHTWEIGHT TEST CUNF / D E N .[/ A [
Company: __Enron Location: __Houston , TX
Sample No._990858M  Proj. #: 9-22885-863-02-31 Date __8/13/99
FEED PRODUCT TEST WT. LOSS
B. Den.: 70.6__ Lb/cf B.Den.:__42.2  Lb/cf Start Wt.: 160.1 ¢
Moisture _14.0__ % Vol. Exp.: _1:1.3 Final Wt.: ___ 1264 g
Burn Temp. 1051 °C Wt. Loss: 21.0 %
MIX DESIGN
1. _S0.0 % _Seattle Dredge Composite (-50x0)  Lab # 990858C
2. _50.0 % _ Norlite Shale Lab # 990392
3. % Lab #

LIGHTWEIGHT PROGRAM CM FURNACE

1. Start at 232°C (450° F) S.  Ramp to 1051° C (1925°F ) in 17. 0 minutes
2. Hold for 3. 0 minutes 6. Hold for 10. 0 minutes
3. Ramp to 315° C (600° F ) in 6. 0 minutes 7.  Drop set point to 232°C (450°F )
4. Hold for 7. 0 minutes TOTAL TEST TIME = 43 MINUTES
COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL
LENGTH WIDTH POUNDS LENGTH WIDTH POUNDS
1. 0.853 0.585 235+ 1. 0.600 0.812 225
2. 1.062 0.581 235+ 2. 0.582 1.004 235+
3. 1.131 0.573 235+ 3. 0.614 0.963 235+
4. 0.862 0.614 235+ 4. 0.578 1.164 235+
s. 0.974 0.598 235+ s. 0.586 0.878 235+
AVE. 235+ AVE. 233+
Remarks:

Feed was ground -100 mesh & extruded into %” pellets. Pellets had some bleating . 10 cfh bottled air
injected.




Table 15

vomrweiontrest — CONFIDEyT i

Company: __ Enron Location: __Houston , TX
Sample No._990858M _ Proj. #: 9-22885-863-02-31 Date __8/13/99

FEED PRODUCT TEST WT. LOSS

B.Den.: _ 733 Lb/cf B.Den.:__ 352 _ Lb/cf Start Wt.: ___166.2 g
Moisture _ 140 % Vol. Exp.: _1:1.6 Final Wt.: 131.2 ¢
Burn Temp. 1066 °C Wt. Loss: 2.1 %

MIX DESIGN

1. _S0.0 % _Seattle Dredge Composite (-50 x 0) Lab # 990858C
2. _S0.0 % _ Norlite Shale Lab # _990392
3. % Lab #

LIGHTWEIGHT PROGRAM CM FURNACE

Start at 232°C (450° F) S. Ramp to 1066° C ( 1950°F ) in 17. 0 minutes
Hold for 3. 0 minutes 6. Hold for 10. 0 minutes
Ramp to 315° C (600° F ) in 6. 0 minutes 7. Drop set point to 232°C (450° F)

Hold for 7. 0 minutes TOTAL TEST TIME =43 MINUTES

COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL

LENGTH WIDTH POUNDS LENGTH WIDTH PQOUNDS

0.858 0.590 - 235+ . 0.638 0.935 183
0.928 0.583 235+ . 0.625 1.181 220
1.107 0.602 235+ . 0.652 1.150 150
1.106 0.640 235+ . 0.643 1.183 173
0.992 0.554 218 . 0.606 0.873 168

AVE. 232+ . 179

Remarks:
Feed was ground - 100 mesh & extruded into 2" pellets. Pellets were well bloated . 10 cfh bottled air
injected.




Table 16

LWT-99-44-2
FULLER COMPANY
LIGHTWEIGHT TEsT | ONF INE W7/ A
Company: __ Enron Location: _Houston , TX
Sample No._990858M _ Proj. #: 9-22885-863-02-31 Date __8/9/99
FEED PRODUCT TEST WT. LOSS
B.Den.: __70.1 _ Lb/cf B.Den.: 283  Lb/cf Start Wt.: 159.1 ¢
Moisture __14.0 % Vol. Exp.: _1:2.0 Final Wt.: 125.7 g
Burn Temp. 1079 °C Wt. Loss: 210 %
MIX DESIGN
1. _S50.0_ Seattle Dredge Composite ( -50 x 0 ) Lab #_990858C
2. 500 % _ Norlite Shale Lab # _990392
3. % Lab #

LIGHTWEIGHT PROGRAM CM FURNACE

1. Startat232°C (450° F) 5. Ramp t0 1079° C (1975°F ) in 17. 0 minutes
2. Hold for 3. 0 minutes 6. Hold for 10. 0 minutes
3. Ramp to 315° C (600° F ) in 6. 0 minutes 7. Drop set point to 232°C (450° F )
4. Hold for 7. 0 minutes TOTAL TEST TIME = 43 MINUTES
COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL
LENGTH WIDTH POUNDS LENGTH WIDTH POUNDS
1. 0.995 0.652 190 1. 0.619 1.460 235+
2. 1.106 0.706 235+ 2. 0.628 1.191 170
3. 1.107 0.660 235+ 3. 0.574 1.086 200
4, 0.990 ) 0.674 220 4. 0.668 1.225 235+
S. 1.101 0.648 230 S. 0.673 1.288 235+
AVE. 222+ AVE. 215+
Remarks:

Feed was ground -100 mesh & cxtruded into %" pellets. Pellets were well bloated . 10 cfh bottled air
injected.
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Table 17

LWT-99-44-1

FULLER COMPANY

Company:

Enron
Sample No._990858M _ Proj. #:

LIGHTWEIGHT TEST |’ UNF /BE N HA,L

Location:
9-22885-863-02-31

Houston ,

Date

_8/9/99

FEED PRODUCT TEST WT. LOSS
B. Den.: 72.6 _ Lb/cf B. Den.: 25.1 Lb/cf Start Wt.: 164.7 g
Moisture % Vol. Exp.: _1:24 Final Wt.: ___1293 g
Burn Temp. 1093°C Wt. Loss: 215 %
MIX DESIGN
1. _S0.0 % _Seattle Dredge Composite ( -50 x0) Lab # 990858C
2. 500 % Norlite Shale Lab# 990392
3. % Lab#
LIGHTWEIGHT PROGRAM CM FURNACE
1. Startat232°C (450° F) 5.  Ramp to 1093° C (2000°F ) in 17. 0 minutes
2. Hold for 3. 0 minutes 6. Hold for 10. 0 minutes
3. Ramp to 315° C (600° F) in 6. 0 minutes 7. Drop set point to 232°C (450° F)
4. Hold for 7. 0 minutes TOTAL TEST TIME =43 MINUTES
COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL

LENGTH WIDTH POUNDS

LENGTH WIDTH POUNDS

1. 1.430 0.785 235+ 1 0.718 1.279 210
2. 1.229 0.720 208 2. 0.710 1.516 145
3. 1.261 0.771 220 3. 0.722 1.364 205
4. 1.195 0.785 205 4 0.671 1.421 190
5. 1273 0.739 170 5 0.650 1.521 220
AVE, 207+ AVE. 194
Remarks:

Feed was ground -100 mesh & cxtruded into ¥:" pellets. Pelicts were over bloated 10 cfh bottled air

injccted.
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Table 18

LWT-99-46-5

LIGHTWEIGHT TEST

Company: __Enron Location: _Houston , TX
Sample No._990858M2 Proj. #: 9-22885-863-02-31 Date __8/12/99

FEED PRODUCT TEST WT. LOSS

B.Den.: __ 624 Lb/cf B.Den.:._ 429  Lb/cf Start Wt.: __ 1415 ¢
Moisture __198 % VYol. Exp.: _1:1.02 Final Wt.: ___ 1043 ¢
Burn Temp. 1051 °C Wt. Loss: 263 %

MIX DESIGN

1. _50.0 % _Seattle Dredge Composite ( -50 x 0) Lab # 990858C
27 50.0 % __Empire Shale Lab # 990782

3. % Lab #

LIGHTWEIGHT PROGRAM CM FURNACE

Start at 232°C (450° F) S.  Ramp to 1051° C (1925°F ) in 17. 0 minutes
Hold for 3. 0 minutes 6. Hold for 10. 0 minutes
Ramp to 315° C (600° F ) in 6. 0 minutes 7.  Drop set point to 232°C (450° F )

Hold for 7. 0 minutes TOTAL TEST TIME = 43 MINUTES

COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL

LENGTH WIDTH POUNDS LENGTH WIDTH POUNDS

0.719 0.552 230 . 0.556 0.831 235+
0.750 0.557 218 . 0.574 0.856 230

0.706 0.570 165 . 0.527 0.775 235+
0.710 0.555 203 . 0.540 0.665 235+
0.757 0.585 166 . 0.528 0.782 235+

AVE. 196 . 234+

Remarks:

Re-extruded pelicts to lower moisturc from 21.23% in test Y9-46-1. Little bldating. 10 cfh bottled air
injected.




Table 19

LWT-99-46-3
vcweionrtest  CONFIDENTIA
Company: __ Enron Location: _Houston , TX

Sample No._990858 M2 Proj. #: 9-22885-863-02-31 Date __8/12/99

FEED ‘ PRODUCT TEST WT. LOSS
B. Den.: 67.7 _ Lb/cf B. Den.: 34.9 Lb/cf Start Wt.: 1535 ¢
Moisture _ 198 % Vol. Exp.: _1:1.4 Final Wt.: __ 1128 g
Burn Temp. 1066 °C Wt. Loss: ___ 265 %
MIX DESIGN
1. _50.0 % Seattle Dredge Composite ( -50 x 0 ) Lab # 990858C
2. _50.0 % __Empire Shale Lab # 990782
3. % Lab #

LIGHTWEIGHT PROGRAM CM FURNACE
sl P RiL R IROULGRAM CM FURNACE

1. Startat 232°C (450° F) 5. Ramp to 1066° C (1950°F ) in 17. 0 minutes
2. Hold for 3. 0 minutes 6.  Hold for 10. 0 minutes
3. Ramp to 315° C (600° F)in 6. 0 minutes 7. Drop set point to 232°C (450° F)
4. Hold for 7. 0 minutes TOTAL TEST TIME = 43 MINUTES
COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL
LENGTH WIDTH POUNDS LENGTH WIDTH POUNDS
1. 0.867 0.614 "235+ 1 0.621 0.915 213
2. 1.036 0.543 175 2. 0.632 0.865 200
3. 0.974 0.562 160 3. 0.582 0.886 165
4. 0.991 0.560 220 4 0.580 0.818 230
5. 0.821 0.520 235+ 5 0.595 0.758 225
AVE, 205+ AVE. 206
Remarks:

Re-extruded pellets to lower moisture from 21.23% in test 99-46-1. Decent bloating . no sticking. 10 cfh
bottled air injected.
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Table 20

LWT-99-46-2
FULLER COMPANY
LIGHTWEIGHT TEsT | 0/\/,[ /DE \ I| ) |
Company: __Enron Location: _Houston , TX
Sample No._990858M2 Proj. #: 9-22885-863-02-31 Date __8/11/99
FEED PRODUCT TEST WT. LOSS
B.Den.: __61.4 Lb/cf B.Den.:__ 280  Lb/cf Start Wt.: 1394 ¢
Moisture __19.8 % Vol. Exp.: _1:1.6 Final We.: ___ 1023 ¢
Burn Temp. 1093 °C Wt. Loss: 266 %
MIX DESIGN
1. _S0.0 % _Seattle Dredge Composite (-50 x0)  Lab # 990858C
2. _50.0 _% _Empire Shale Lab # _990782
3. % Lab #

LIGHTWEIGHT PROGRAM CM FURNACE

1. Start at 232°C (450° F) 5. Ramp to 1093°C (2000°F ) in 17. 0 minutes
2. Hold for 3. 0 minutes 6. Hold for 10. 0 minutes
3. Ramp to 315° C (600° F ) in 6. 0 minutes 7.  Drop set point to 232°C (450° F)
4. Hold for 7. 0 minutes TOTAL TEST TIME = 43 MINUTES
COMPRESSIVE STRENGTH
VERTICAL HORIZONTAL
LENGTH WIDTH POUNDS LENGTH WIDTH POUNDS
1. 0.968 0.538 165 1 0.550 0.844 153
2. 0.992 0.584 210 2, 0.675 0.830 160
3. 1.025 0.648 150 3. 0.652 0.858 235+
4. 0.828 0.656 150 4 0.603 0.998 100
s. 0.975 0.540 120 s 0.624 0.918 140
AVE. 159 AVE, 157+
Remarks:

Re-extruded pellets to lower moisture from 21.23% in test 99-46-1. Decent bloating. 10 cfh bottled air
injected.
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FIGU. -7

Enron Lightweight Aggregate Evaiuation
Seattle Dredge Samples
Temperature vs. Bulk Density

Conditions: Extruded 1/2" Dia. Pellet Feed - Programmed Electric Muffle Fumace Products
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{ FIGURE !

Enron Lightweight Aggregate Evaluation
Seattle Dredge Sample
Temperature vs. Volume Expansion

Conditions: Extruded 1/2" Dia. Pellet Feed - Programmed Electric Muffle Fumace Products
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Sample

50M x 0 Composite
50M x 0 Composite
50M x 0 Composite

50/MXD Composite/w0.5%
BC oil

50/50 Mix NY Shale
50/50 Mix NY Shale
50/50 Mix NY Shale
50/50 Mix NY Shale
50/50 Mix Oregon Shale
50/50 Mix Oregon Shale

50/50 Mix Oregon Shale

Table 21

SUMMARY RESULTS OF ALL TEST BURNS

1950° F
1975°F
2000° F
1975°F

1925°F
1950° F
1975°F
2000° F
1925° F
1950° F

1975°F

Bulk Depsity

47.9
42.2
39.2
449

42.2
35.2
283
25.1
429
349
28.0

CONFIDENTIAL »

33

0

30
60
100
140
196

Compressive Strength lbs
Yertical Horizontal
214 + 235+
223 + 235+
218+ 215+
235+ 235+
235+ 235+
232+ 179 +
222 +- 215+
207 + 194 +
234 + 234 +
205 + 206 +
159 + 157 +




Table 22

LWA COMMERCIAL PLANT PARTICLE CRUSHING STRENGTH
(For Comparison Only)

Bulk Density
Ibs/cu ft

Particle
Crush Strength*
(Ibs)

End Use

~56.9

131

Structural and
Masonry Block

50.7

177
(Extrusions)

Masonry Block

41.0

197

“Structural

34.1

128

Masonry Block

5.0

86
(Rolled Pellets)

Geo Thermal
(Fly Ash Product)

34.1

120

Surface Treatment

41.7

122

Masonry Block

47.5

197

Structural and
Masonry Block

38.2

183

Structural and
Masonry Block

35.0

165

Structural and
Masonry Block

* Average of S Particles
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Emission Testing EUN /: I U E N HAL

R e L1 1.1 11 1y

In order to evaluate the potential emission of combustion products emitted from the feed material a controlled
furnace and emission measurement test was conducted on the Seattle 50 mesh x 0 composite dredge and the
composite dredge combined with 50% of shale obtained from Timber, OR. The results obtained are illustrated
in Figures 8 &29.

Based on these tests it is shown that the dredge material will generate a high level of CO, & THC starting at
250° C (480° F). It also indicated that SO, emissions take place at two temperature levels, 150ppm peak at 300°
C (575° F) and a secondary peak of 75ppm at 850° C (1562° F).

The THC, CO, and CH, levels (THC peak 180ppm @ 330° C (626° F), CO peak of 315ppm, @350° C (662° F),
and CH, peak of 40ppm @420° C (778° F) are primarily due to the residue organic tree bark noted in the
material. The presence of sea shells seen in the full composite seem to have been removed by the 50 mesh
separation based on a lack of a CO, peak in the 50 x 0 composite test.

The effect of the addition of a shale from Timber, OR, in a 50/50 mix on the material emissions can be seen by
comparing the two figures given. The shale addition reduce the THC peak from 180ppm to 55ppm, CO from
the 315ppm to 195ppm and CH, from 40ppm to 17ppm, almost a 50% reduction of each.

The levels of SO, present is affected the most in the 50/50 mix since the shale is known to have a sulfur content.
The two sulfur peaks has the 120ppm peak increased to 150ppm is and the secondary peak from 75ppm to
110ppm.

These results indicate that any system processing these materials may need an after burner to control the THC,
CO and CH, emission to meet local codes. It may also be necessary to have a SO, scrubber system depending
on local codes at any potential plant sites. This may be necessary for all LWA plants based on the new MACT
standards just signed by EPA.

It should be pointed out that these results do not include emissions based on the fuel used to process these
materials in the rotary kiln system. Therefore, it is very important that emission data be obtained from complete
pilot kiln system to better predict the potential emission from a commercial system.

In order to determine the burn out potential a DTA/TGA analysis was made (Figure 10). This indicates that the

THC, CO and CH, starts to burn out at 200° C (392° F) and levels off at 600° C (1112° F), therefore any pre-
burn out should be made at 700° C (1292° F ) in order not to generate emission from the burn out system used.
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ENRON, TX
Extruded Pellets
(Seattle Composite)

6 August 99
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FIGURE 11

Sample: ENRON- SEATTLE DREDGINGS — File: C:990858C.002

Size: 74.8728 mg W—ESZ\ []—FZ\ Operator: SJE

Method: RAMP RT-1000°C @ 20°C/MIN Run Date: 10-Aug-99 13: 12
Comment: 400 CC/MIN PURGE GAS; AIR
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Recommendations and Conclusions EDNHBFMT\\M—

Based on the results of the preliminary bench scale evaluation the following recommendations and conclusions
are made:

1.

The composite dredge material contains a percentage of organic waste, tree bark and shell
fragments, which will require a separation at 50 mesh to remove most of these contaminates.
Approximately 76% dredge would be recovered in the -50m x 0 fraction for producing LWA.

The chemical analyses of the -50 mesh fraction indicates the material has the potential to produce LWA.

The presence of a high level of organic carbon (3%) in the 50 mesh x 0 fraction seems to destroy
the bloating capability of the material when fired as an extruded 2 “o pellet.

The problem of the high organic carbon can be solved by diluting the 50 mesh x 0 material with a
ground bloatable shale or clay. Two shales were used in a 50/50 mixture with the dredge material to
produce what looks to be a quality product.

A product can be produced between 28 to 42 Ibs/cuft from extruded 2" @ pellets made up of 50/50
mixture with a shale obtained from an area near Seattle in a temperature range of 1950 to 2000° F.
Additional testing using less shale may be possible if a new shale sample, which is less weathered then
the sample tested and additional dredge material is obtained.

Volume expansion obtained from the 50/50 mix product using the locale shale was 60% at 2000° F.

Emission test on materials tested only indicate there my be a need to have both an after burner system
and a sulfur control scrubber system in the commercial installation.

Compressive strength tests made on the 50/50 mix product pellets indicate a product suitable for
all end LWA uses should be possible based on comparison with similar test results obtained on
commercial products currently marketed. This is not an offical ASTM test, but one used by Fuller
Company R&D for indications of potential strength properties.

It is recommended that a full scale pilot rotary kiln test be conducted to produce enough product for
full ASTM evaluation. It would also allow for emission data for permitting purposes.
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SAMPLE JARS RECEIVED

JAR MARKINGS

Fuller
R&D
ID NO.

WEIGHT
(LBS)

990858

AN-SC-73

10-28-98

0.5.

990859

AN-SC-80

10-28-98

0.37

990860

AN-S§S-36

10-28-98

0.62

990861

AN-SC-72

10-28-98

0.5

990862

AN-SC-71

10-27-98

0.5

990863

AN-SC-82

10-29-98

0.5

990864

AN-SC-78

10-28-98

0.5

990865

AN-SC-72

10-28-98

990866

AN-SC-80

10-28-98

990867

AN-SC-77

10-28-98

990868

AN-SC-37

10-29-98

990869

AN-SC-81

10-28-98

990870

AN-SC-81

10-27-98

990871

AN-SC-77

10-28-98

990872

AN-SC-78

10-28-98

990873

AN-SC-82

10-29-98

990874

AN-SS-36

10-28-98

990875

AN-SC-80

10-28-98

990876

AN-SS-37

10-29-98

990877

AN-SC-71

10-28-98

990878

AN-SC-73

10-28-98

990879

-AN-SC-80

10-28-98

990880

AN-§S-37

10-29-98

990881

AN-S§5-84

10-29-98

990882

AN-SC-80

10-27-98




SAMPLE JARS RECEIVED

JAR MARKINGS

990883 AN-SC-36 3 5190 10-28-98 1420 4.37
990884 AN-SS-306 |3 5025 10-26-98 1508 237
990885 AN-SS-45 3 5082 10-27-98 [ 1117 35
990886 CR-22 CARR 10-27-98 1213 431

INLET
990887 AN-SC-82 WWA #3 | 5220 10-29-98 0923 325
990888 CR-22 CARR 10-29-98 1243 2.25

INLET
990889 AN-SC-71 WWA #3 | 5125 10-29-98 1455 3.37
990890 AN-SC-84 WWA #3 | 5069 10-27-98 0920 3.5
990891 CR-22 CARR 10-29-98 1243 4.62

INLET
990892 AN-SC-70 WWA #3 | 5110 10-27-98 1404 1.56
990893 AN-SC-71 WWA #3 | 5127 10-29-98 1455 212
990894 CR-10 10-29-98 1102 231
990895 AN-SS-45 5083 10-27-98 1117 2.06
990896 AN-SS-36 WWA #3 | 5191 10-28-98 1420 2.12
990897 AN-SS-303 | SR 5038 10-26-98 1550 2.0
990898 AN-SS-47 WWA #3 | 5097 10-27-98 1222 2.0
990899 AN-SC-80 WWA #3 | 5203 10-28-98 1542 337
990900 AN-SS-301 5058 10-26-98 1740 325
990901 AN-SC-73 WWA #3 | 5151 10-28-98 0929 3.37
990902 AN-SS-37 WWA #3 | 5250 10-29-98 1115 3.75
990903 AN-SS-47 WWA #3 | 5095 10-27-98 1222 "4:06
990004 AN-SS-47 SR 5036 10-26-98 1550 3.37
990905 AN-SS-305 | SR 5012 10-26-98 1147 3.19
990906 AN-SS-304 | SR 5001 10-26-98 1032 3.75
990907 AN-SC-70 WWA #3 | 5108 10-27-98 1404 3.44
990908 AN-SC-72 WWA#3 | 5138 10-28-98 0841 35
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SAMPLE JARS RECEIVED
JAR MARKINGS

990909 CR-10 10-28-98

990910 AN-S§S-302 10-26-98

990911 AN-SS-302 10-26-98

990912 AN-S§S8-30] 10-26-98

990913 AN-§8S-305 10-26-98

990914 AN-S§S-304 10-26-98

990915 AN-SS-306 10-26-98

990916 CR 23W 10-29-98

990917 CR 10 10-29-98

990918 AN-SC-78 10-28-98

990919 AN-SC-73 0929

990920 AN-SC-77 1032

990921 AN-SC-77 1150

990922 AN-SC-78 0923

990923 AN-SC-82 1025

990924 AN-SC-81 1222

990925 AN-SS-47 0841

990926 AN-SC-72
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SHEALY ENVIRONMENTAL SERVICES, INC, S==77{ <

Sclentists and Consultants

106 VANTAGE FOINT DRIVE (BUA) 7919700

CAYCE, SOUTH CAROLINA 29033 CERTIFICATE OF ANALYSIS www.ama:::/%ﬁ)‘:ft:‘ﬁlo:‘l‘

3C DHEC No. 32010 NC DEHNR No.
p———— . .
Client: Fuller Company

2040 Avenue C

Bethlehem, PA 18017

PO Number: 2519874108
Acttention: Michael Prokesca

329

SHEALY Leb No: 182122R

CONFIDENTIAL o

Date Received: 12/02/99 ON/QC officer _A. g~
Date Reported: 12/09/99

V.P. Analytieal ":\.n’

Rag. Date Date
Parameters Method Hesult unite Limit Prepered Analysed

INORGANICS
s Solids 160.23 99.9 Y 12/06/99
1730

TCLP METALS
Arsenic 1311/6010R <0.0050 ng/l .0 12/707/9%9 12/09/9%9
0830 2130
Bacium 1311/60108 0.029 .0 22/707/99 12/0%/99
0830 2130
s ium 1311760108 «0.0020 .0 12/07/99 12/07/99%
0830 213¢
chroniun 1311/60108 <0.00%0D .0 12/07/99 12/07/99
0830 2130
Lead 1311/6010B 0.016 .0 12/07/99 12/07/99

0830 2130
Selenfum 1311/60108 «0.0050 -0 22/07/9% 13/07/99

o810 2130
Silver 1311/60108 «0.0050 .0 12/07/99 12/07/99

0830 2130
Mercury 1311/7470A 0.00066 -2 12/09/99 12/09/99

1030 1643

<= 6016992019 ‘WdG2:¢ 0 -0i-2 ‘0+H ¥31NJS A8 LN3S







PROJECT/CUSTOMER

WEST VIRGINIA PULP & PAPER
WEST VIRGINIA PULP AND PAPER
MONSANTO/ENVIRO-CHEM
GENERAL ELECTRIC

ROY F. WESTON

INTERNATIONAL TECHNOLOGY

DUPONT CORPORATION

DEPT. OF ARMY

WASTE TECH SERVICES

DEPT. OF ENERGY

McGILL ENVIRONMENTAL

ENVIRITE FIELD SERVICES

McGILL ENVIRONMENTAL

GLAXO CO.

DUPONT CORPORATION

11/27/95

SVEDALA INDUSTRIES, INC.
WASTE COMBUSTION CAPABILITIES

WASTE TYPE

CHEMICAL WASTES
CHEMICAL WASTES
MUNICIPAL REFUSE
CHEMICAL WASTES

PCB SOILS

CONTAMINATED SOILS

CONTAMINATED SOILS

CHEMICAL WASTES

CHEMICAL WASTES

URANIUM RECOVERY

CHEMICAL WASTE

CONTAMINATED SOILS

HAZARDOUS WASTE

BIOMEDICAL WASTE

INDUSTRIAL WASTE

TYPE OF EQUIPMENT

ROTARY KILN 15 X 80
ROTARY KILN 15 X 80
ROTARY KILN 20 x 100

ROTARY KILN 12.5 X 35

ROTARY KILN 7.5 X 25, SCC

ROTARY KILN 7.5 X 45

ROTARY KILN 7.7 X 45

CONFIDENTIAL

ROTARY KILN 10.5 X 30, SCC

CONFIDENTIAL

ROTARY KILN 9.5 X 30

ROTARY KILN 7.5 X 45

ROTARY KILN 7.5 X 45

FIXED HEARTH HR 75, SCC

ROTARY KILN 12 X 50, SCC

PAGE 1 OF 2

HEAT RELEASE/

PRIMARY-
SECONDARY

145 MMBTU/HR
145 MMBTU/HR
250 MBTU/HR
45 MBTU/HR

35 MBTU/HR

50 MBTU/HR

50 MBTU/HR

CONFIDENTIAL

50 MBTU/HR

CONFIDENTIAL

50 MBTU/HR

50 MBTU/HR

50 MBTU/HR

8 MBTU/HR

60 MBTU/HR

COMMENTS

EQUIPMENT SUPPLY
EQUIPMENT SUPPLY
EQUIPMENT SUPPLY

DRUM WASTE FED INTO
SYSTEM

TRANSPORTABLE SYSTEM/THREE
SITES

TRANSPORTABLE SYSTEM/THREE
SITES

ON-SITE CLEANUP/TRANSPOR-
TABLE SYSTEM

CONFIDENTIAL

FIXED PROCESS SITE
CONFIDENTIAL

TURNKEY TRANSPORTABLE
SYSTEM

TRANSPORTABLE SYSTEM
TRANSPORTABLE SYSTEM
BIOHAZARDOUS/RADIOACTIVE
RESEARCH

TURNKEY SYSTEM/WASTE HEAT

RECOVERY




16
17
18
19
20

21

22
23

24
25
26
27

PROJECT/CUSTOMER

USPCI/STEARNS
USPCI/STEARNS

IT McGILL

WASTE TECH SERVICES
MERCK & CO.

MERCK & CO.

IT-OHM
E. YOUNG CHEMICAL

CHI MEI CORPORATION
MITSUI/HIRAKAWA GUIDOM
ANDERSON 2000

DANISH WASTE MANAGEMENT

11/27/95

YEAR

1990
1990
1990
1991
1991

1992

1992
1992

1993
1994
1995
1995

SVEDALA INDUSTRIES, INC.
WASTE COMBUSTION CAPABILITIES

WASTE TYPE

CONTAMINATED SOILS
CHEMICAL WASTES
CONTAMINATED SOIL
CHEMICAL WASTES
BIOMEDICAL WASTES

BIOMEDICAL WASTES

HAZARDOUS WASTE
INDUSTRIAL WASTES

INDUSTRIAL WASTES
INDUSTRIAL WASTES
HAZARDOUS WASTES
HAZARDOUS WASTES

TYPE OF EQUIPMENT

ROTARY KILN 10 X 85
ROTARY KILN 16 X 50
ROTARY KILN 13.5 X 75
ROTARY KILN 11 X 40, SCC
ROTARY KILN 8 X 20, SCC

ROTARY KILN 10 X 35, SCC

ROTARY KILN 13.5 X 75, SCC
ROTARY KILN 12 X 50, SCC

ROTARY KILN 12.5 X 85, SCC
ROTARY KILN §' X 15’
ROTARY KILN 11.5' X 30°
ROTARY KILN 11’ X 40°

PAGE 2 OF 2

HEAT RELEASE/
PRIMARY-
SECONDARY COMMENTS
40 MBTU/HR REGIONAL COMMERCIAL FACILITY
100 MBTU/HR REGIONAL COMMERCIAL FACILITY
145 MBTUHR TRANSPORTABLE SYSTEM
75 MBTU/HR PETRO-CHEMICAL FACILITY
10 MBTU/HR COMPLETE SYSTEM/MULTIPLE FEED
SYSTEM
30 MBTU/HR COMPLETE SYSTEM/MULTIPLE FEED
SYSTEM
145 MBTU/HR EQUIPMENT SUPPLY
60 MBTU/HR PROCESS DESIGN AND EQUIPMENT
SUPPLY
70 MBTU/HR COMPLETE SYSTEM
2.7 MBTU/HR TEST KILN FOR JAPAN
25 MMBTU/HR EQUIPMENT SUPPLY
5§56 MBTU/HR COMPLETE SYSTEM
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INTRODUCTION

INTRODUCTION

HarborRock Holdings LLC, a Delaware limited liability corporation, or affiliates (HarborRock), is
currently considering the use of a lightweight aggregate system to process materials dredged from
harbor locations in order to produce a marketable lightweight aggregate. The block diagram in
Figure 1.1 illustrates the primary process phases included in a conventional lightweight aggregate
process. The process selected to handle a feed containing materials mined or dredged from
harbor or rivers includes an additional step to precondition the raw material prior to processing.
This step is used to combust all carbon present in the mined river clay and to ensure control of the
kiln off gas emissions (see Figure 1.2). The removal of the carbon enables the dredged material to
be processed in the rotary kiln without the addition of expandable clays or shales commonly used
to produce a high quality aggregate. The diagram in Figure 1.3 provides a more detailed diagram
of the process flow and equipment.

HarborRock has developed this Test Program to evaluate the lightweight aggregate concept
depicted in Figures 1.2 and 1.3 using a representative mined river clay feedstock material. It is a
generic test program that gets tailored to meet the needs for the particular project being evaluated.
HarborRock prefers to use river clays obtained from various locations if possible. The rationale for
this decision is based on the fact that the blended dredge material would generally have higher
concentrations of organic compounds and metals than found in any one specific harbor. Therefore,
data obtained from using this sample should represent a worst-case scenario for material sources
from other locations. Data on emission levels etc. from this test will be mathematically corrected or
correlated to materials found in other harbors as appropriate to obtain representative estimates of
emission profiles for those locations. .

The Test Program is designed to evaluate the lightweight aggregate process, to obtain data for
developing mass and energy balances, and to determine air emissions. Results of the test
program will be used to set process and operating guarantees for the full-scale system. The
results of the program will ultimately be used to confirm if the aggregate is a marketable product.
This test program specifies tests and procedures for the feed matenals, raw pellet mixes, muffle
furnace tests, drying operation, calcining operation, kiln operation and air emissions
measurements.
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Figure 1.2
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FIGURE 3.1
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OBJECTIVES

20 OBJECTIVES

~ General objectives of this test and development program are as follows:

>

To demonstrate at the pilot scale that harbor river clays can be converted to a marketable,
lightweight aggregate product.

To provide test data upon which to base the engineering design for a commercial-scale
lightweight aggregate production facility.

To serve as a key component of an R&D program being undertaken by HarborRock to support
permit applications for the commercial lightweight aggregate process.

The specific technical objectives of this test and development program are as follows:

>

To demonstrate the adequacy of the equipment planned for drying, calcining, extruding and
rotary kiln operations.

To produce a sufficient quantity of lightweight aggregate to facilitate standard aggregate tests
in order to determine the quality of the lightweight aggregate produced.

To quantify air emissions for the design of required air pollution control (APC) systems to
satisfy regulatory requirements.

To determine production and energy consumption rates for the full-scale plant.

To collect sufficient data for the process vendor to offer HarborRock process guarantees for the
full-scale kiln system.
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SECTION 3.0
DESCRIPTION OF TEST PROGRAM

3.0

3.1

DESCRIPTION OF TEST PROGRAM

This section describes the procedures and responsibilities for running this Test Program. The
entities responsible for carrying out these procedures include HarborRock, and Process Vendor,
herein after referred to as Vendor. Both entities have distinct responsibilities, which have been
integrated to produce a smooth running test program. Vendor will direct the program once a final
plan is agreed upon by both parties and shall prepare the final report.

The program procedures have been divided into ten steps, with the responsibility for each step
assigned to the appropriate entities. The flowchart depicted in Figure 3.1 summarizes the steps
and identifies responsibilities for each. The flow sheet depicted in Figure 3.2 provides a schematic
of the test program and lists the parameters, which will be documented. A schedule for completing
each step is presented in Figure 3.3. Detailed descriptions of each step are presented below.

Step 1 - Collect and Ship Raw Materlals

HarborRock is responsible for coordinating the collection, packaging, labeling, and shipment of the
raw materials to Vendor. Vendor, in tum, is responsible for receiving the materials upon delivery.

Material Collection

Ten cubic yards of dredge material will be collected by HarborRock and shipped to Vendor to
facilitate the analysis described in Sections 3.2 -3.9. The dredge material must be
prepared/beneficiated in accordance with procedures and specifications agreed upon based on the
results obtained from the analysis outlined in Section 3.2. Preliminary test work indicates that the
material should be beneficiated to 100 mesh. See Section 4.0 for instructions pertaining to the
collection and shipment of the samples. The materials must be representative (e.g., in appearance,
texture, physical properties, and chemical properties) of the materials that will be used for the full-
scale plant. A copy of the shipping manifest to be used is included in Section 4. For each material
collected, the following will be recorded:

> Name of harbor and locations in harbor where the harbor dredgings were collected.
> Date(s) all materials were collected.

> Pre-existing analytical data for the harbor dredgings.

> Moisture levels of samples to be delivered to Vendor.

The above information will be provided to Vendor in the form of shipping manifests for each drum
of material. The manifest will indicate if the materials provided are representative of matenials that
will be used for the full-scale plant. The manifest will be provided to the Vendor prior to receipt of
the matenals and will be addressed accordingly.
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DESCRIPTION OF TEST PROGRAM

3.2

Packaging and Labeling:

Harbor dredged material will be shipped in covered containers utilizing disposable plastic drum
liners. The containers will be clean and dry prior to receiving materials and will be labeled to
identify the originator of the material and contents (e.g. “Dredgings”), dredging location, date
material was collected, and the purpose of the matenal (“For Dredging to LWA Test Program”).
Details of the filling and sampling procedures are discussed in Section 4.

Shipment:

The materials will be shipped to Vendor within one (1) day of being collected and containerized,
and will be delivered within two (2) calendar days of shipment. Vendor will receive the materials as
per the time frame depicted in Figure 3.3 so that the materials can be processed as soon after
receipt as possible. HarborRock will confirm the exact delivery date with Vendor one week prior to
the shipment of the materials. The materials will be shipped to the following Vendor address:

Step 2 - Analyze Raw Materials

HarborRock is responsible for collecting and coordinating the shipping of small samples of harbor
dredgings collected from one or more locations. Vendor is to be responsible receiving the raw
materials, and representative sampling and analysis as outlined in Section 4 and Table 4.1. The
Vendor laboratory for subcontractor analysis will coordinate proper sample volumes, containers,
sampling techniques, and shipment.

The “as received” harbor dredge matenal (10 gallon sample) will be wet sieved in order to
determine the complete particle size distribution, and then the following fractions will be produced:
+1/4”, Y& x 16 mesh, 16 x 50 mesh, 50 x 100 mesh and —100 mesh. If more than one dredge
sample is provided, the analysis will be performed on a blend of the samples. These fractions will

' be analyzed to determine their complete oxide composition, and this data then used in conjunction

with the Vendor's compositional diagram analysis to determine if and where a separation should be
made to remove bulk aggregates and sand to optimize the chemical composition of the dredge
material for lightweight aggregate production. The conclusion drawn by Vendor will be reviewed
with HarborRock, and HarborRock is then responsible for selecting the point of particle separation

Proprietary and Confidential 12
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A representative composite sample of the harbor dredgings (after beneficiation if required) and
sand/aggregates removed from harbor dredgings will be prepared by Vendor and tested for some
or all of the parameters listed below:

> Proximate Analysis (moisture, fixed carbon, volatile matter, ash content)
Ultimate Analysis (hydrogen, oxygen, nitrogen, sulfur, chlorine, fluorine)
Oxide Analysis including Loss on Ignition, Alkalis, Total Sulfur and CO,
Physical Analysis including Bulk Density and Particle Sizing
Analysis for Metals, VOC's, semi-VOC's, Dioxin/furans, PCB'’s, Pesticides, Asbestos,
Total Reduced Sulfur, and Ammonia
TCLP including selected Metals, Organics and Pesticides
Gamma Radiation levels
Odor evaluation.

A complete listing of sampling parameters and methods is detailed in Section 4, and listed in Table
4.1.

Step 3 — Dredge Drying

It is assumed that the bulk dredge sample provided by HarborRock will have been beneficiated to
remove aggregates and sand as per Vendor's recommendation (see Section 3.2). If dredge
material from more than one location is provided, the materials will be combined in their proper
proportions prior to drying. The dredge will be dried using an air-swept hammermill dryer system
similar in design to the proposed commercial mill system. See Figure 3.4 for a schematic of the
pilot hammermill dryer circuit including instrumentation and sampling locations. The hammermill
inlet gas temperature will be controlled at 1280°F, and the feed rate to the mill will be adjusted to
obtain a mill outlet gas temperature of 200°F. The mill outlet gas temperature may then be
adjusted as required to control the product moisture level (<5%), and/or minimize the emission of
carbon monoxide and hydrocarbons. The gas flow through the mill will be adjusted to support a
feed capacity of 1-2 tph. If material particle size reduction is required, the mill dynamic classifier
will be adjusted as required to obtain the recommended material top size.

The drying operation will include recording of the hammermill operating data including capacity,
gas flow rate, temperature profile, pressure profile, product moisture, product particle size
distribution and emissions (oxygen, carbon monoxide, nitrous oxides, total particulate and total
hydrocarbons only). This information will be documented by Vendor and included in the final test
report. The mill will be operated for a period of 3-6 hours to demonstrate drying effectiveness.
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34

3.5

Step 4 - Flash Calcination

A portion of the dried dredge produced in Step 3 (1000-1500 pounds) will be flash calcined in a
suspension flash calcination system to evaluate carbon burnout and calciner emissions. See
Figure 3.5 for a schematic of the pilot calciner system. The calciner will be operated with a
temperature profile, process gas velocity and oxygen concentration representative of expected
commercial calciner operating conditions. The feed rate to the calciner will be in the range of 25-
75 Ib/hr. Bunker C oil will be added to the calciner feed at a rate of 0.5-1% to simulate the VOC's
that will be introduced into the calciner from the rotary kiln circuit. Calciner discharge samples will
be penodically collected and checked for total carbon content and, if necessary, calciner-operating
conditions will be adjusted to improve carbon bumout and/or reduce calciner carbon monoxide
emissions. All calciner products will be collected in the system baghouse. A sufficient quantity of
representative calcined dredge will be produced to facilitate the laboratory study (Step-5) and
rotary kiln testing (Step 7).

A composite sample of representative calciner product will be analyzed as specified in Table 4.1.
Vendor may arrange for an emission-testing firm to be present to analyze the calciner off gas
stream at the baghouse outlet location as specified in Table 4.2 for “Calciner Off Gas”. Calciner
operating data including feed rate, production rate, fuel input and air input will be recorded. This
information will be documented by Vendor and included in the final test report.

Step 5 — Laboratory Study

One pellet mix containing calcined dredge and bunker C oil will be made up for the pilot rotary kiln
test (Step 7). The bunker C oil is added to supply the volatile component required for material
bloating (expansion) duning thermal processing. The composition of this mix will be determined by
the Vendor and HarborRock based upon furnace tests on pellet mixes prepared by Vendor
containing varying amounts of bunker C oil (0-1%). All mix designs will be reported on a dry
basis, and the dredge chemistry utilized for the mix design study will be based on a blend of the
dredge samples (following particle separation) supplied by HarborRock if multiple dredge samples
are provided.

Vendor is responsible for conducting standard lab scale muffle furnace tests on one mix and
issuing a preliminary summary report to HarborRock. The purpose of the furnace tests are to
evaluate temperature requirements and determine the amount of bunker C oil that is required to
yield a lightweight aggregate product of the desired characteristics. Furnace tests will be
performed utilizing 2" diameter extruded pellets produced from the calcined dredge produced in
Step 4.
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Standard muffle fumace trial tests will be conducted to simulate the commercial single rotary kiln
approach to producing LWA. The thermal steps included in the standard lab scale LWA test
include the following:

> Drying: 232°C for 3 minutes
> Preheat: raise to 315°C in 6 minutes and hold for 7 minutes
> Firing: raise to 1107°C in 17 minutes and hold for 10 minutes

Before beginning each trial test, the pellet mix composition, moisture and bulk density will be
documented, and the emission of odors will be noted during the course of the test. Following the
completion of each test, the sample weight loss, volumetric change, bulk density and crushing
strength will be measured. The firing temperature may be increased/decreased depending on the
properties of the product produced in an attempt to satisfy target bulk density and strength levels.
In addition, the thermal profile utilized may be adjusted as deemed necessary to best simulate
expected commercial rotary kiln process conditions. The tests are performed in an atmosphere
containing 21% O, and 79% N..

Two lab scale emission evaluations may be conducted on the one mix to determine the emission of
S0, CO, THC, CH,, CO and NO, as a function of temperature. The lab furnace will be purged
with gas containing 10% O,, 10% CO, and 80% N,. Fired products from the two emission tests will
be analyzed to determine TCLP metals levels.

Vendor will provide a preliminary summary of the lightweight aggregate burn and emission test
results, including a discussion of areas of concern and mix design recommendations. Based on
the results of the muffle furnace tests, one mix will be selected for the pilot rotary kiln test as
agreed upon by HarborRock and Vendor.

Step 6 — Pellet Feed Preparation

Once the final mix design for the rotary kiln test has been jointly agreed upon by HarborRock and
Vendor, Vendor is responsible for producing a pellet feed. The product produced in the calciner
circuit will be combined with bunker C oil and water in a mortar mixer. Water will be added to
obtain a free moisture level required to optimize extruding (approximately 15%). The matenal will
then be extruded to produce 2" diameter x 1" pellets using the pilot extruder. The wet extrusions
will be immediately placed in 55-gallon drums with clean plastic liners and sealed to prevent drying.
Each container will be labeled to identify the contents; date matenal was processed, net weight,
project number, and lab number. Composite samples of the wet extrusions will be analyzed to
determine free moisture content. A minimum of 1200 pounds of wet extrusions will be produced to
support the rotary kiln operation.
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3.7

Step 7 — Rotary Kiln Test

Vendor is responsible for (1) conducting kiln testing in the pilot rotary kiln using pellets produced in
Step 6 and (2) arranging for analytical testing and emissions testing as described in this section
and summarized in Tables 4.1 and 4.2. Miscellaneous samples will be analyzed as required to
facilitate mass balances and evaluate acid gas formation including sulfur, chlorine and fluorine
balances. The results of all tests will be included in the final test report.

A high temperature rotary kiln and afterburner will be used. The afterburner is utilized in the pilot
circuit for the purpose of controlling off gas emissions. An afterburner may not be required in the
commercial process because the flash calciner circuit provides emission control. See Figure 3.6
for a schematic of the pilot kiln system. Trial runs will be conducted at a bloating temperature
between 1050°C and 1150°C (1922 F to 2102 F). Vendor will determine actual temperatures upon
evaluation of the furnace test results (Step 5). For each tnal run, parameters listed below will be
recorded under steady state conditions every 30-60 minutes, and this data will be included in the
final test report.

Inlet Pellet Composition

Feed Pellet Rate and Kiln Loading
Temperature Profile along the Length of the Kiln
Kiln Burner Air and Fuel Input Rates

Kiln Exit Gas Flow and Composition

Filter Inlet Temperature

Filter Inlet Gas Flow & Composition

Production Rate

Dust Loss Rate

VVVVVVVVY

All data collected during the trial test, copies of Vendor’s daily logs, and small samples of product
produced will be submitted to HarborRock upon completion of the tests.
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Step 8 — Aggregate Analysis

HarborRock is responsible for selecting product samples to be sized for application testing,
providing specifications to Vendor, and submitting samples of the product to potential aggregate
users. Vendor is responsible for crushing/sizing the aggregate product as required to satisfy
aggregate size specifications. The following tests will be performed to evaluate the aggregate
samples produced in the pilot system:

>

>
>
>
>
>
>
>
>
>
>

Environmental tests to determine compliance with “lean fill” requirements including
TPHC, B/N-15, pesticides/PCBs, VO+15, metals, cyanide.
Gradation (ASTM C136)
Unit Weight (ASTM C29)
Organic Impurities (ASTM C40)
Staining & Iron Content (ASTM C641)
Clay Lumps & Friables (ASTM C142)
Loss On Ignition (ASTM C114)
Drying Shrinkage (ASTM C157)
Pop Outs (ASTM C151)
Freezing & Thawing (ASTM C67)
Concrete Masonry Biock Tests including:
. Compressive Strength (ASTM C140)
. Absorption & Moisture Content (ASTM C140)
. Unit Weight (ASTM C140)
. Shrinkage (ASTM C426)
. Efflorescence (ASTM C67)
. Fire Rating (U.L. Method)

Approximately 50 pounds of aggregate are required for these tests. The resuits of the aggregate
tests will be included in a final report provided by the testing firm, and this report will be included in
Vendor's final report.
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3.9

3.10

Step 9 — Dryer Off Gas Analysis

Vendor may arrange for an emission-testing firm to be present to analyze the dryer off gas stream
as specified in Table 4.2 for “Dryer Exhaust”. As the off gas analysis will require approximately 12
hours to complete, a separate small scale test may be performed to reduce the amount of dredge
material required for the program. The feed composition for this test is the same as the material
used for the kiln feed, and will be composed of wet beneficiated dredge. This material will be fed
into a fluid bed operating with an inert bed of ceramic pellets. (See Figure 3.7 for a schematic of
the fluid bed system). The inlet temperature to the bed will be controlled at 1280°F, and the feed
rate to the unit adjusted to obtain a gas/material outlet temperature corresponding to the outlet gas
temperature utilized in Step 3. This operation will simulate the thermal conditions used in the
hammermill dryer. Off gas testing will be conducted using this bench scale unit. The CO, NO,,
total particulate and total hydrocarbon concentrations will be compared to those measured from the
short period of operation in the pilot hammermill dryer to ensure that the data from the bench scale
fluid bed unit is representative.

Step 10 - Prepare Final Report

Vendor is responsible for preparing a Final Test Report for submittal to HarborRock. The report
will include all test data collected, emission report from the subcontractor, pilot system mass and
energy balances, a preliminary commercial system process flow diagram, projected mass and
energy balances for the commercial system, and conclusions based on the pilot rotary kiln study.
Projected uncontrolled emission levels for the full-scale facility will be the responsibility of Vendor
Company. The project design-engineering firm or emission consultant will have the responsibility
of projecting controlled emission levels.

Completion of the draft report is scheduled for XX-XX 20009. Review comments from HarborRock
are due by XX-XX 2000. Issue of the Final Report is scheduled for XX-XX 2000.
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Test Material Sampling Protocol

This protocol defines the steps to be employed while sampling the test materials at their respective
collection points. The following total quantity of wet beneficiated harbor dredgings will be collected:

10 cubic yards of Harbor Dredging @ 50% H,0

The test materials will be collected and shipped in 55-gallon drums or lined super sacks. If drums
are used, these drums must be clean, dry, and free from flaking rust internally, have no intemal
sharp edges and be in good condition. Before filling with material, the drum should be lined with
removable plastic liner.

During filling, a sample (approximately % quart) will be taken from the mid-point in the container.
These samples should be composited in 5-gallon container lined with a Teflon bag. The Teflon
lining in the sample container should be sealed between the depositing of each sample. When
these samples are received by Vendor, samples for SVOC's, pesticides, PCB's, dioxin/furans and
metals will be transferred to two 16 oz. glass jars with Teflon lined lids. Samples for VOC's will be
transferred to two 40 ml glass vials with Teflon lined lids. Containers should be filled completed
with no air space remaining.

During collection of the samples, weather conditions and/or any unusual conditions that may affect
the representativeness of the samples should be noted on the test material manifest. Unusual
conditions may include the following:

> Unusual appearance of the sample,
> Samples taken from bottom of excavation,
> Exposure to rain.

When filling of each individual drum has been completed, the plastic lining should be sealed and
the lid of the drum attached. Each drum, including the composite sample, should be labeled
showing the following information:

Material

Date and time of filling
Source material address
Destination

VVVYV

The test material should then be shipped to Vendor with a copy of the completed test material
manifest attached to each drum. The sample container should also have a manifest attached to
the sealed container. The manifest should clearly state that this is a composite sample for testing
at Vendor.
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Air Emission Tests

Vendor is responsible for overseeing tests on the off gases from the drying, calcining and rotary
kiln systems if required by the appropriate permitting agency. As outlined in Table 4.2, a
subcontractor will be required to measure a number of emitted components. Prior to the start of
the program, HarborRock and Vendor will select a qualified subcontractor to perform the gas
sampling tests. The work outlined for the subcontractor will be performed in two complete sets at
each location during steady state operation. The emission testing to be performed by Vendor
(NOy, SO,, CO, CO,, 0,, H,0, THC, CH,) will be conducted on a continuous basis. Table 4.2 lists
the air pollutants for which testing will be performed, as well as methods that will be used to
conduct the tests. With regards to metals, VOC's and SVOC's, the specific elements and
compounds to be tested are the same as those to be evaluated in the feedstock solids. A specific
listing is provided in Section 4.3.

All data collected by Vendor will be included and discussed in the final report. The data collected
by the subcontractor will be summarized in a separate report, and this report will be appended to
Vendor’s final report. Projected controlled emission levels for the full-scale facility ‘will be the
responsibility of the project design engineering firm or emission consultant.

Elements Included Under Analytical Methods for Solids

Table 4.1 details the analyses required on specific solids as outlined in the Vendor test proposal,
and provides an EPA method for testing. The following methods mentioned analyze the following:

Oxides:
SiO, - Silica
Al,O3 - Alumina
Fe,O; - Iron
CaO - Calcium
P,0s5 - Phosphorus
TiO, - Titanium
Mn,0O; - Manganese

Ag - Silver

As - Arsenic
Ba - Barium
Be - Beryllium
Cd - Cadmium
Cr - Chromium
Cu - Copper
Hg - Mercury
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Mn - Manganese
Mo - Molybdenum
Ni - Nickel

P - Phosphorous
Pb - Lead

Sb - Antimony

Se - Selenium

Ti - Titanium

TI - Thallium

Zn - Zinc

~ Solid Sample Analyses Continued:

Semi-Volatile Organics:

Acenaphthalene
1,4-Dichlorobenzene
2,4-Dinitrotoluene
Naphthalene

Phenol

Pyrene
1,2,4-Trichlorobenzene
Benzo(a)Pyrene
Dinitrocresol

Volatile Organics:

Acetone

Benzene

Ethyl benzene
Methylene chloride
1,1,1-Trichloroethane
Xylenes

Acrylonitrile

Carbon tetrachloride
Chloroform

Vinyl chloride
Chlorobenzene
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Pesticides/PCB's:
Aldrin

Chlordane
PCB's

Solid Sample Analyses Continued:

TCLP Metals:

Ag - Silver

As - Arsenic

Ba - Barium

Be - Beryllium
Cd - Cadmium
Cr - Chromium
Cu - Copper

Hg - Mercury

Mn - Manganese
Mo - Molybdenum
Ni - Nickel

Pb - Lead

Sb - Antimony
Se - Selenium

Tl - Thallium

Zn - Zinc

TCLP Organics/Pesticides:

Acenaphthalene
1,4-Dichlorobenzene
2,4-Dinitrotoluene
Naphthalene

Phenol

Pyrene
1,2,4-Trichlorobenzene
Benzo(a)Pyrene
Dinitrocresol
Acetone

Benzene

Ethyl benzene
Methylene chloride
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1,1,1-Trichloroethane
Xylenes

Acrylonitrile

Carbon tetrachloride

Solid Sample Analyses Continued:

TCLP Organics/Pesticides (cont.):
Chloroform
Vinyl chloride
Chlorobenzene
Aldrin
Chlordane
PCB's

Dioxins/Furans:
2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDbD
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
OCDF
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF
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HARBORROCK

TEST MATERIAL MANIFEST

Manifest Date: Date Sample Taken:

Ship to: Received By:

Sign:

Print:

Date:

Phone:

Description of Test Material:

Location of Sample:

Elevation Sample Taken:

Estimated Sample Weight:

Container Description:

Weather Conditions: (Clear) (P.Cloudy) (Cloudy)
Rainfall:- Inches (estimate)
Temperature: °F (estimate)

Other Data:

SECURE A MANIFEST COPY TO EACH CONTAINER THAT IS SHIPPED.

Proprietary and Confidential




. Effective
HarborRock Holdings Date: 03/03/00

Rev. No. 0

Test Program for the River Clay to Lightweight Aggregate Project
SECTION 5.0
CONCLUSION

5.0 CONCLUSIONS

This process test and development program has been prepared by HarborRock and Vendor to
evaluate the feasibility of processing river clays in a rotary kiln process to produce a marketable
lightweight aggregate. The program consists of ten steps with the responsibility of these steps
assigned to HarborRock and/or Vendor. Vendor's responsibilities include evaluating the results of
the program and for producing a final report discussing the overall feasibility of the process
excluding environmental impact assessments. This final report will be submitted to HarborRock for
a determination of commercial feasibility.
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Table 4.1

Analytical Methods For Solids

Test Method Agent Dredge Sand/ Calciner [Furnace |Fired Filter Fluid Bed
Composite| Aggregate |Product |Pellets |Pellets |Fines Product
Beneficiated |[Composite |Fines
1 sample 1 sample 1 each 4 samples {1 sample |1 sample |1 sample
Proximate Analysls
Moisture ASTM D3302 Vendor X X X X X X
Fixed Carbon ASTM D3172 Vendor X X X X X X
Volatile matter ASTM D3172 Vendor X X X X X X
Ash Content ASTM D3172 Vendor X X X X X X,
Ultimate Analysls
Elemental carbon ASTM D3176 Vendor X X X X X X
Hydrogen ASTM D3176 Vendor X X X X X X
Oxygen ASTM D3176 Vendor X X X X X X
Sulphur ASTM D3176 Vendor X X X X X X
Nitrogen ASTM D3176 Vendor X X X X X X
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