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EXECUTIVE SUMMARY

Since 1984, the Coal-Fired Steam Generation Facility (CFSGF) at the Idaho Nuclear Technology
and Engineering Center (INTEC, formerly Idaho Chemical Processing Plant) has been generating about
1,000 tons of fly ash per year at the Idaho National Engineering and Environmental Laboratory (INEEL).
This ash is hydrated and placed in an ash bury pit near the coal-fired plant. The existing ash bury pit will
be full in less than 1 year (i.e., during FY 1999) at its present rate of use. A conceptual design to build a

new ash bury pit was completed, and the new pit is estimated to cost $1.7 million. This report evaluates
alternatives for reusing INTEC ash that would eliminate this waste stream and save the $1.7 million
required to build a new pit.

Physical and chemical testing, based on standards of the American Society for Testing and
Materials (ASTM), have been performed on ash from the existing pit and from different steps within the
facility’s processes. The test results have been evaluated, compared to commercial ash, and are discussed
as they relate to reutilization alternatives.

This study recommends that the ash and the hydrated ash bury pit material be used in flowable fill
concrete for Deactivation and Demolition (D&D) work at the INEEL. A number of facilities are
presently scheduled to be demolished, and their basements, cells, or underground vessels are to be filled
with flowable fill. The present plan calls for commercial fly ash to be added to cement to create this fill.
The ash can be taken directly from the plant’s silo or excavated from the pit, crushed, and mixed for use
as the flowable fill ingredient.

This use as flowable fill would eliminate a waste stream at the INEEL, generate a cost savings of
$1.7 million by eliminating the need for a new ash bury pit, and reuse the waste ash on projects that
would otherwise require the purchase of additional materials. There would be implementation costs
associated with this reutilization, but there are also cost savings as less commercial grade ash would need
to be purchased for the D&D work at the INEEL. The three potential projects listed in this report plan on
using over $500,000 of commercial grade fly ash. Some or all of this ash can be replaced by using our
existing waste ash.

Any alternative chosen would require a commitment from the INEEL to use the ash. As this report
demonstrates, several viable alternatives exist. Additional testing would be required to determine the
specific technique needed to use the ash.

A major consideration and one of the drivers for this report is the fact that the existing ash bury pit
will be filled to capacity within 1 year (during FY 1999). If an ash reutilization alternative is not selected
or if excavating ash from the pit has not begun in time, an alternative disposal location will be required.
Extending or adding onto the existing pit would not allow as great a cost savings, and would have to be
built quickly. A preferred alternative would be to use one of the existing percolation ponds that are on the
south end of INTEC. The ponds are no longer in use, are close to the coal-fired plant, have existing truck
accesses that could be used, and are large enough for years of use. If the ponds are used for an interim
ash disposal location, the ash could be excavated later for reuse of the ash. The percolation ponds could
be lined, if required, so all ash could be removed at a later time.

Per the National Environmental Policy Act (NEPA) interpretation (Appendix B), any reuse of the
ash will require a new Environmental Assessment (EA). A new EA would cost in the range of $60,000 to
$80,000 and take 8 to 10 months to accomplish.

The second most viable option would be to use the ash for landfill day cover. This alternative uses
an ash mixture to replace the 6-in.-thick layer of earth normally used in landfills for day cover. This
alternative minimizes the volume of earth or cover material placed in the landfill, lengthening the life of
the landfill while minimizing the need for large earth-moving equipment to spread soil day cover. Other
viable alternatives discussed in this report include the following:

. Dust Control; hydrated ash can be spread on dirt roads or construction areas to cheaply
minimize the amount of dust caused by winds or by traffic.



. Road Base; ash could be used in the base fill of new roads or hydrated ash could be placed in
road fill to minimize moisture migration.

. Sewage Treatment; ash could be used in the sewage treatment process as its composition
lends itself well to increasing the pH of sewage, it absorbs water, and would assist in
creating a sludge, all of which are desirable in the treatment of sewage.

Any of the viable alternatives discussed in this report will need further research and testing to
determine the exact mixture requirements needed for the reuse option selected. Candidate projects or uses
at the INEEL, once selected, will need to develop and implement a strategy for testing and using the ash.
To save the $1.7 million required to build a new pit, the candidate projects or uses for the ash will need to
follow a schedule that will negate the need for a new pit. A new ash bury pit would need to be in use in
FY 1999 or an alternative temporary dumping site would need to be selected.

The new pit construction cycle is 11 months (3 months for design and review, 2 months for bid, and
a 6 month construction period). The flowable fill alternative would take 5 months from start to putting
ash into reuse (3 months for design and review and 2 months for bid). The 5-month cycle assumes ash
could be used as soon as the bid is awarded. The day cover alternative would take 7 months to implement
(3 months for design and review, 2 months for bid, and 2 months for construction).

Based on this study, Infrastructure Management at Lockheed Martin Idaho Technologies Company
will need to determine whether a new disposal pit is constructed, an alternative short-term disposal
location is used, or if modifications to the facility or the existing ash pit are required to reuse the ash.

vi
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INTEC (Formerly ICPP) Ash Reutilization Study

1. PURPOSE

The purpose of this report is to evaluate alternative uses for the ash produced by the Coal Fired
Steam Generating Facility (CFSGF) and the existing ash in the ash bury pit, both located at the Idaho
Nuclear Technology and Engineering Center INTEC), formerly Idaho Chemical Processing Plant (ICPP)
within the Idaho National Engineering and Environmental Laboratory (INEEL). After the technical
evaluation, this report recommends alternatives for the reuse of the CFSGF waste streams. Based on this
study, Infrastructure Management at Lockheed Martin Idaho Technologies Company (LMITCO) will
need to determine whether a new disposal pit is constructed, an alternative short-term disposal location is
used, or which ash reutilization alternative is selected.



2. HISTORY OF FLY ASH MANAGEMENT

Since June 1984, the INTEC has been producing coal fly ash and spent bed material from its two
Foster Wheeler atmospheric fluidized bed combustion (AFBC) boilers located at CPP-687. The ash
removal system for this facility handles the waste material collected in the spent bed, economizer, and bag
house hoppers. The ash is transported to and deposited in a 30-hour-capacity dry storage silo. Presently,
ash is unloaded dry from the silo into a concrete truck that is partially filled with water. During transport
to the ash bury pit, the ash and water are thoroughly mixed. At the ash bury pit, the concrete truck
unloads the ash-water mixture, which has the consistency of very thick slurry. Within a few days, the
water in the slurry evaporates, leaving a solid dustless mass.

The original ash bury pit had a capacity of about 70,000 yd® and in 1991, the pit was increased in
size for a total volume of about 120,000 yd®. This pit is currently approaching its maximum capacity.
" Construction of a new ash bury pit is being considered for an FY 1999 project in order to be ready for use
by the time the existing pit is full. This construction project has prompted this analysis of alternative uses
for the ash produced at CPP-687.

The American Coal Ash Association reports that in 1996, U.S. utilities generated nearly 102
million tons of coal combustion byproducts (ash, boiler slag and scrubber residue). Historically, these
combustion byproducts (“ash”) have been treated as a waste product and disposed of by placing in
landfills. With increased environmental awareness and recognizing that the ash represents, in many
cases, a usable product, increased emphasis has been placed on reusing the ash. Today, approximately
25% of the ash generated is used as commercial grade fly ash in concrete, grout, etc.

In addition to the commercial grade ash, about 11.5 million tons of AFBC ash is generated by
nonutilities like the CFSGF at INTEC. Of this total, approximately 8.3 million tons are generated by
plants from waste coal fuels. The majority of this waste coal-fired plant ash is used in mine reclamation
projects in Pennsylvania and West Virginia. For the balance of 3.2 million tons, roughly 600,000 tons is
being used as commercial product. The reduced use of AFBC residue as a commercial product, when
compared to traditional coal combustion residue, results from unfamiliarity with the product due to the
short time the material has been available in significant quantities.

Because of the wide range of fuel that can be used in an AFBC system, as well as the interaction of
the variables affecting sulfur capture in the fluidized bed combustor, AFBC ash characteristics can vary
widely. AFBC ash also incorporates the characteristics of any sorbents or other additives present in the
fue] feed or bed make-up system. Add to this the variability of local environmental regulations, plant
geographic location, and other factors. As a result, no uniform solution has emerged for management of
these ashes. It is necessary to tailor the ash utilization program to each plant and geographic area.

Engineering data is not widely collected and distributed on the characteristics of AFBC ash.
Coupled with this is the inconsistent quality of the material from plant to plant due to fuels and sorbents,
as well as operating conditions, making generalizations difficult. For each plant and new application,
several representative samples of the AFBC ash need to be collected and analyzed to predict the range of
characteristics to be encountered before the ash can be used in alternative projects.



3. ALTERNATIVES

The following sections describe potential uses of INTEC incinerator ash, the volumes of ash that
can be used, an implementation strategy, and the costs of implementation. Points of contact for this
project are listed in Appendix A.

3.1 Landfill Day Cover

3.1.1 Description

In municipal solid waste landfills, AFBC ash can replace the 6-in. layer of dirt that is currently
used for the daily cover. The ash can be preconditioned with water and spread and compacted, or mixed
with other available material to provide a cover that will prevent wind blowing the refuse, varmint

intrusion and still maintain an effective fire barrier. New technology is also available to combine AFBC
ash, fiber, and other materials in a mixture that can be sprayed on as a thin (1/4- to 1/2-in. thick) self-
hardening shell, thus saving disposal space in the landfill. Other uses in landfills include mixing the ash
material with sludges to provide a material that is more stable and easier to handle.

3.1.2 Volumes of Ash that Can Be Used

To estimate the amount of day cover material that is used at a typical landfill, several landfill
managers/operators were contacted. For larger landfills, the area that requires covering every day can be
as much as 40 x 100 ft, or 4,000 f2. For smaller landfills or low volume days, the area that requires
covering can be as little as 20 x 80 ft, or 1,600 ft2. For the purpose of this report, an area of 3,000 ft*/day
will be used. Based on this area, the volume of ash that can be used per landfill per day is 6,250 lbm/day:

Vo = (O.Sin.)(llzjzz }(3,000 /1)

vV, =125f

Mo = (125ﬁ3>(solj’§t—’?>

m,, = 6,250 Ibm/day

The volume of ash indicated above is for an average day cover and does not include the water or
other admixtures that may reduce this volume.

Landfill Service Corporation provides equipment and material that mix and spray this type of
material. The mixing/spraying equipment can be leased and a patented fiber reinforcement admixture can
be purchased. The closest system of this type is used at the Salt Lake County landfill.

Several landfills were asked whether they would be interested in using such a day cover. Table 1
summarizes the responses:



Table 1. Landfill’s response concerning their willingness to use fly ash slurry as a day cover.

Landfill Response Comments

INEEL No Lots of space

Bonneville Co. NA No response

Madison Co. No Ships their waste to Jefferson Co.

Jefferson Co.” No Lots of space and dirt is cheap

Bannock Co. Maybe Actively looking at alternatives, space is a premium. Would be

interested in following up on this. Dirt is still cheap and they have
equipment to move it around.

Bingham Co. NA No response

a. Jefferson County landfill potentially would take the INEEL waste ash if delivered to their landfill at a cost of
$100/cubic yard in dry form. If the ash were hydrated they would take it for considerably less. Trucking costs
are not included.

3.1.3 Implementation

To change the existing landfill day covers from soil to hydrated ash, the proposed spray-on day
cover technology’s effectiveness would have to be proven to the operators. The current mode of applying
a 6-in. layer of dirt at the end of the day can be done quickly and easily with existing equipment. New
mixers and spraying equipment would be needed to switch to a different day cover system. This new
equipment would require extra cleaning and maintenance that may discourage implementation of the new
process.

For landfill day covers, the intent is to provide a material that sets up relatively quickly and hardens
to a density that prevents blowing of the material. The ash that has been hydrated and delivered to the ash
bury pit would require considerable admixtures to get a material suitable for day cover use.

Dry, nonhydrated ash can be obtained from CPP-687 by two methods. First, from the existing ash
silo that contains a stratified mixture of spent bed material, economizer ash, and bag house ash. Second, a
second ash silo can be installed so that the spent bed material can be collected separately from the
economizer and bag house ash.

Further analysis would need to be performed on the existing ash silo mixture to see if the
fluctuations in ash constituents can be accepted for the day cover mix design. The first method for
obtaining ash could be used if the fluctuations in ash constituents can be overcome; no changes to the
existing silo would be needed.

It is most likely that a consistent source of ash will be required. This means that the second method
for obtaining the ash would need to be implemented. A second ash silo and associated vacuum system
would need to be installed to separate the ash from the spent bed material.

Regardless of the source of the material, equipment will be required to blend the ash for use as a
spray-on landfill day cover. The equipment to mix and spray the material can be leased from Landfill
Service Corporation. Depending on the type of product that is needed, the ash mixer/hydrator identified
in the conceptual design may be able to be used.

For this application, only the dry ash from CPP-687 could be considered as a potential source of
material and no ash from the bury pit would be used. Landfill day cover is the second most viable
alternative use option. The day cover alternative would take 7 months to implement (3 months for design
and review, 2 months for bid, and 2 months for construction.)



3.1.4 Costs

The following costs are estimated values for individual scopes of work. The complete cost
estimate is provided in Appendix G. The estimates include costs for construction, engineering,
management, and overhead adders. For each alternative, the applicable portions of the cost estimate were
used to provide the total estimated cost of implementation as shown in Table 2.

Table 2. Cost breakdown for Landfill Day Cover alternative.

Scope of Work Required to Implement \ Estimated Cost
Ash Silo Collection and Separation System $1,346,334
Transportation of 1,000 tons $ 20,800
Mixing/Spraying Equipment ' $91.361
Total: : $1,458,495

This cost estimate assumes that a new ash collection silo will be installed and the dry ash will be
transported to the landfill before mixing and spraying.

3.2 Concrete Admixture

3.2.1 Structural Concrete

Fly ash used in structural grade concrete per American Society of Testing and Materials (ASTM)
C618 falls into one of three categories of concrete: Class N pozzolan concrete, Class F, or Class C.
Table 6 compares the requirements for these three classes with ash sample averages from the ash pit and
the coal-fired facility.

None of the INTEC ash samples meet the requirements for structural grade concrete fly ash. The
total SiO,, Al,0s, and Fe,O3; must be greater than 50% by weight for Class C and greater than 70% by
weight for Classes N or F. Also the Loss on Ignition of the ash samples is greater than the 6-10%
allowable. The amount of lime (calcium oxide) present in the samples is too large to allow the total SiO,,
Al;03, and Fe,0; to meet these requirements. The amount of carbon in the samples is relatively low and
so the high lime content in the samples also probably explains the high Loss on Ignition.

To be able to use the fly ash, the lime content would need to be reduced. A process change in the
facility may be possible to reduce future ash lime content, but the existing ash would have to have some
of its lime removed to be usable for these classes of concrete. If a lime removal process were found and
its cost effectiveness verified, it would be possible to make this option viable.

Potential problem areas were identified when discussing this alternative with a local commercial
concrete company. The company was not in a position to handle a new material that did not meet the
ASTM standards. The ash would have to be segregated from other material and modified before use, all
of which presents the company with higher operating costs.

Based on these considerations, this alternative for reuse is not viable at this time.

3.2.2 Nonstructural Concrete

Nonstructural concrete uses for fly ash include concrete blocks, decorative landscape blocks, and
mortar/grout. The ash from the facility and the existing pit could be used in concrete mixture for non-
structural purposes. Concrete masonry block is specified under ASTM C90, mortar under ASTM C270,
and grout under ASTM C476.

If a commercial manufacturer in the area was interested in the ash, further testing would need to be
performed to verify the viability of the specific application. It may not prove to be cost effective to
transport the ash to a manufacturer. If a project at the INEEL was identified that needed block, grout, or



mortar, the use of the ash in a product would also need to be reviewed and tested. If the product could be
mixed at the INEEL, it may prove to be cost-effective to use the ash.

Based on similar problems with the use of ash in structural concrete, and the fact that this
alternative would provided intermittent and/or limited use, we find this alternative not viable.

3.3 Flowable Fill

3.3.1 Description

Flowable fill is considered “Controlled Low Strength Material” (CLSM) by the American Concrete
Institute (ACI Committee 229). With some properties of concrete, flowable fill has a higher slump, lower
compressive strength, and is easily placed without vibration or tamping. Due to its small, spherical
particles, fly ash creates a ball bearing effect that improves the flow of concrete by reducing friction.
Reduced friction makes it easier to pump the concrete mixture and for the mixture to fill small areas
without needing vibration. It is normally delivered and placed by ready mix trucks for ease of placement.
Cement mixed with fly ash are the normal ingredients in flowable fill. The ash reduces the fill cost and
adds to the mixture’s required characteristics. Flowable fill can be used for backfill of utility trenches or
pile excavations. It can be used for structural fill of foundation subbase or areas of over-excavation. It
can also be used for filling abandoned basements, cells, or vessels.

3.3.2 Volumes of Ash That Can Be Used

There are a number of D&D projects scheduled at INTEC and other areas at the INEEL that plan to
use flowable fill to fill basements, cells, and vessels that are to be left in place. The planned use of
flowable fill contains commercial grade fly ash. This ash can be entirely or partially replaced with ash
from the coal-fired facility and/or from the existing fly ash pit. Table 3 lists candidate projects at INTEC
that plan to use flowable fill concrete for D&D work, and the quantity of ash required.



Table 3. Potential users of flowable fill.

Fly Ash Scheduled
D&D Project Title Yd&® of Fill Required Start Date
CPP 633 WCF RCRA Closure 4,000 1,280 tons FY 1998
CPP 603 Basin Deactivation 7,300 2,340 tons FY 2000
CPP 601, 627, 640 Fuel Reprocessing Complex 26,000 8,320 tons FY 1999
Deactivation
Totals Required 37,300 11,940 tons

The estimated cost for commercial grade fly ash is about $45 per ton. Replacing the commercial-
grade ash with INTEC ash for all three projects would result in a potential cost savings of about
$537,300.

The quantities of existing ash in the pit and the ash that is produced each year at the coal-fired
generating facility total more than the 11,940 tons listed above as total required. Ash from the facility and
from the pit could be salvaged and used for this and other D&D work scheduled at INTEC and elsewhere
on the INEEL.

3.3.3 Implementation

To use the ash from the existing bury pit, an additional roadway to the excavation site in the pit
would need to be built. This additional roadway would allow excavation in the pit while the process of
dumping ash into the pit could continue. Excavated ash would be taken to a grinder at an lay-down
location adjacent to the pit. Ash would be run through the grinder and transported via truck to the batch
plant in or near INTEC. The batch plant would be set up by the subcontractor doing the D&D work in
one or more of the facilities at INTEC.

If ash were to be used directly from the plant, a new mixer would need to be installed at the
existing silo. Ash would then be placed into a truck from the mixer on the silo. Ash would then be
transported via the truck to the batch plant in or near INTEC. Ash used in flowable fill is the most viable
option and will be the primary recommendation of this study. The flowable fill alternative would take 5
months from start to putting ash into reuse (3 months for design and review and 2 months for bid). The 5-
month cycle assumes ash could be used as soon as the bid is awarded.

3.34 Costs

The following costs are estimated values for individual scopes of work. The complete cost
estimate is provided in Appendix G. The estimates include costs for construction, engineering,
management, and overhead adders. For each alternative, the applicable portions of the cost estimate were
used to provide the total estimated cost of implementation as shown in Table 4.

This cost estimate assumes that the hydrated ash bury pit material will be used for the flowable fill.

If dry ash from the silos is selected, a similar cost estimate can be generated by use of the applicable
section of the cost estimate provided.



Table 4. Cost breakdown for Flowable Fill alternative.

Scope of Work Required to Implement Estimated Cost
Additional roadway $123,816
Excavation of bury pit at 1,000 tons $369,565
Mixer ' $170,000
Transportation of 1,000 tons $ 20,800

Total: $684,181

Note that the costs of the additional roadway and the new mixer are one time costs. Excavation
and transportation are unit costs based on 1,000 tons. After the initial excavation of 1,000 tons, additional
projects selected will have a cost of approximately $390,365 per 1,000 tons of ash excavated.

3.4 Soil Stabilization

3.4.1 Dust Control

3.4.1.1  Description. The fly ash, when hydrated and dumped into the bury pit to air dry, acquires a
hard, crusty, dust-free consistency. The ash mixed with water could be spread over areas of construction
or on dirt roadways for dust control. The hydrated ash consistency can vary in thickness from something
similar to concrete to something thin enough to spray from a hose or watering truck. The amount of water
mixed with the ash could be adjusted to allow for pouring or spraying onto the area requiring dust control.
For dust control, the hydrated ash from the bury pit could be used or hydrated ash could be used directly
from the truck that dumps the ash into the pit. When allowed to air dry in place, the crusty surface that
the ash leaves would significantly help minimize dust that is normally blown around or s stirred up by
traffic.

3.4.1.2 Volumes of Ash that Can Be Used. Construction areas throughout the INEEL that have
dust problems could use the ash and leave it in place after construction, as it would be an acceptable
material in backfill around foundations, for example. The quantity of ash that could be used is limited
only by the number of dust control applications that can be identified.

3.4.1.3  Implementation. To use the ash from the existing bury pit, an additional roadway to the
excavation site in the pit would need to be built. This additional roadway would allow excavation in the
pit while the process of dumping ash into the pit could continue. Excavated ash would be taken to a
grinder at a lay-down location adjacent to the pit. Ash would be run through the grinder and transported
via truck to the construction area or dirt road requiring dust control.

If ash were to be used directly from the plant, the existing process of adding dry ash to a concrete
truck which contains water could be used. The hydrated material would then be poured onto the ground
in the desired location and allowed to set-up to provide the dust-free surface.

Ash used for dust control is a viable option, but is not considered one of the primary options in this
report. The dust control alternative would take 5 months from start to putting ash into reuse (3 months for
design and review and 2 months for bid). The 5-month cycle assumes ash could be used as soon as the
bid is awarded.

3.4.1.4  Costs. To implement this alternative, the existing equipment can be used. Therefore, the
implementation costs associated with this alternative are minimal. The only additional costs are
associated with transporting the material to the location requiring dust control.



3.4.2 Road Base

34.2.1 Description. The hydrated ash would be an acceptable material for the base of new
roadways. As a portion of a road base, the ash would be an effective and cheap fill that could use waste
ash. Placed wet, the ash would minimize dust during the road’s construction. Ash mixed with water
could also be placed in new roads to minimize moisture migration. A layer of hydrated ash placed on the
road base prior to placing the asphalt concrete would cause a moisture seal that would minimize water
migrating through the base to the asphalt. Keeping moisture away from the underside of the asphalt is a
major consideration during the design of a road. Minimizing moisture under the asphalt is the main way
to eliminate potholes from developing through freeze and thaw cycles. A planned road program for the
INEEL is in the conceptual phase, which may be modified to include using the ash.

3.4.2.2 Volumes of Ash that Can Be Used. The quantity of ash that could be used is limited
only by the number of roadway applications that can be identified.

3.4.2.3 Implementation. To use the ash from the existing bury pit, an additional roadway to the
excavation site in the pit would need to be built. This additional roadway would allow excavation in the
pit while the process of dumping ash into the pit could continue. Excavated ash would be taken to a
grinder at a lay-down location adjacent to the pit. Ash would be run through the grinder and transported
via truck to a subcontractor designated area for processing for use in the roadway.

If ash was used directly from the plant, a new mixer would need to be installed at the existing silo.
Ash would then be placed into a truck from the mixer on the silo. Ash would then be transported via the
truck to a subcontractor designated area for processing for use in the roadway.

Ash used for road base is a viable option, but is not considered one of the primary options in this
report, The road base alternative would take 5 months from start to putting ash into reuse (3 months for
design and review and 2 months for bid). The 5-month cycle assumes ash could be used as soon as the
bid is awarded.

3.4.24  Costs. The following costs are estimated values for individual scopes of work. The
complete cost estimate is provided in Appendix G. The estimates include costs for construction,
engineering, management, and overhead adders. For each alternative, the applicable portions of the cost
estimate were used to provide the total estimated cost of implementation as shown below:

This cost estimate assumes that the existing ash bury pit would be used to supply the raw material
for road base. If dry ash from the silos is selected, a similar cost estimate can be generated by using the
applicable section of the cost estimate provided.

Table 5. Cost breakdown for Soil Stabilization alternative.

Scope of Work Required to Implement Estimated Cost
Additional roadway: $123,816
Excavation of bury pit at 1,000 tons $369,565
Mixer $170,000
Transportation of 1,000 tons $20,800
Total: $684,181




3.5 Waste Remediation

3.5.1 Description

The pH, water absorption tendency, and cementitious properties of AFBC ash provide many
opportunities for use in waste stabilization. This applies to activities at the INEEL and in the local
community. For this report, only the stabilization of raw sewage removed from septic tanks will be
discussed.

Local septic tank contractors currently are required to raise the pH of the raw sewage to a value of
approximately 9 pH for about 30 minutes, heat the sewage for pasteurization, remove the water (creating
a dry material), then dispose of it in county landfills.

In the treatment of raw sanitary sewage sludge, the unreacted lime and CaSO4 anhydrite are
effective in pasteurization and provide for alkaline stabilization. The hydration of the lime and gypsum
release heat that in connection with the alkaline conditions pasteurize the waste, eliminating pathogens
and most odor-causing bacteria. The final granular product is suitable for use in agriculture, land
reclamation, and as landfill cover. The final soil-like material has good physical handling characteristics,

has low odor and odor potential, has a pleasing, acceptable appearance, and can be readily spread with
existing equipment.

3.5.2 Volumes of Ash Needed

The quantities of ash that can be used for waste remediation are not known at this time. This
alternative is highly dependant on the willingness of local septic tank cleaning businesses to modify their
operations in a manner that would allow use of the ash.

3.5.3 Implementation

As was discussed in the alternative for landfill day-covers, dry nonhydrated ash can be obtained by
two methods. First, from the existing ash silo that contains a stratified mixture of spent bed material,
economizer ash, and bag house ash. Second, a second ash silo can be installed so that the spent bed
material can be collected separately from the economizer and bag house ash.

Further analysis would need to be performed on the existing ash silo mixture to verify if the
fluctuations in ash constituents can be accepted for the stabilization of raw sewage. At this time, we
assume that the fluctuations in ash constituents, in the existing ash silo, can be handled by the process to
stabilize raw sewage. This means that the first method for obtaining the ash can be used with no further
modifications to the existing facility.

Additional work would be required by the INEEL and also the local septic tank cleaning businesses
to implement this alternative. New equipment would most likely be required by the septic tank cleaning
businesses to utilize the ash in their process. In addition, an environmental assessment would be needed to
ensure that the heavy metals and other compounds present in the ash would not create a more hazardous
waste than what the sewage sludge already is. A process exists that would remove heavy metals from fly
ash. This process should be reviewed and its cost effectiveness considered if heavy metal removal is later
considered to be required.

Ash used for waste remediation is a viable option, but is not considered one of the primary options
in this report. The waste remediation alternative would take 7 months to implement (3 months for design
and review, 2 months for bid, and 2 months for construction).

354 Costs

The costs associated with implementation of this alternative are difficult to determine since the
equipment needed, and the political hurdles that would need to be overcome, are not completely known at
this time.
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3.6 Carbon Recovery Technology

Mineral Resource Technology, a subsidiary of Phillips Brothers, was contacted concerning Carbon
Recovery Technology for Coal Fly Ash. Mineral Resource Technology has a license from Michigan
Technological University for the recovery process. The Process is as follows:

The coal-fired plant’s fly ash is placed in a wet process where the carbon in the ash is allowed to
float to the top of the solution. The carbon is then skimmed from the solution. The remaining solution is
dried leaving ash that has a 1% maximum carbon content. The ash is then sold for use in commercial
grade pozzolan concrete. The carbon that is 65-90% pure is also sold to companies like those in the
rubber industry.

Mineral Resource Technology is presently using large-scale utility companies’ coal-fired plant ash.
Costs incurred from the carbon recovery process have limited the use to plants producing 100,000 tons of
~ ash per year as a minimum. Smaller plants do not produce enough ash to return a profit from this process.

As the INTEC coal-fired plant normally produces less than 1,000 tons of ash per year, a carbon
recovery process of this type is not viable. Though Mineral Resource Technology has competitors in this
industry, it is assumed that no further review of this process is needed at this time as our quantities of
waste are only 1% of that required to make it cost effective.
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4. ENVIRONMENTAL ASSESSMENT CONSIDERATION

The Architectural/Engineering group at LMITCO contacted the Policy and Permitting section of
the INEEL Environmental Affairs Branch for an interpretation of the regulations that would apply for the
potential reuse of the CPP-687 fly ash. As a result, decision #43 was entered into the Environmental
Issues and Compliance Reporting system. This decision is summarized below and the complete National
Environmental Policy Act (NEPA) interpretation is included in Appendix B.

“To go forward with using the ash as a feed stock, the project proponents
would need to submit an environmental checklist addressing the proposed
activity to Environmental Policy and Permitting for review and approval. Policy
and Permitting would evaluate the environmental checklist and recommend to
DOE-ID how the activity should be covered under NEPA. DOE-ID would then
approve our recommendation or give us specific direction to do it another way.
As part of the review process, Policy and Permitting would identify any other
regulatory requirements, such as obtaining permits, that would be required to
start the activity.”

“Use of a by-product material from one activity (operation of the coal-
fired plant) as feed material for another activity is not specifically addressed in
the DOE lists of categories of activities. A clause in the DOE NEPA regulations
specifies that in such a circumstance, an EA is required unless DOE has already
decided to prepare an EIS. In this case, there appears to be little justification for
an EIS but I have discussed the matter with the DOE NEPA personnel who
believe that an EA is appropriate. See discussions of potential liability below.
EAs at the INEEL generally take from 8 to 10 months from the time they are
authorized by DOE and cost in the range of $60K to $80K.”

12



5. CHARACTERIZATION OF RAW MATERIALS USED IN THE INTEC
COAL-FIRED PLANT

5.1 Coal

The coal burned in the coal-fired plant is classified as “high-volatile B bituminous” coal. The
current source is from the Sufco mine in Utah.

5.2 Limestone

Limestone is supplied by Treasure Canyon Calcium from Preston, Idaho to meet the following
specifications: 97% minimum Calcium Carbonate; <0.28% Magnesium Carbonate; <0.2% Ferrous Oxide;
<2% all other solubles.

5.3 Inert Bed Material

Ione Fluid Grain is used in conjunction with the limestone for the inert bed material. This material
consists primarily of silica (SiOz) and alumina (A1;03).

5.4 Trash Pellets

In addition to the coal that is used for fuel, trash pellets are also burned in the boilers. The pellets
are made from routine trash generated at the INEEL. Routine trash includes paper, wood, cardboard, food
items, styrofoam, plastics, paper towels and just about any other item that is routinely placed in trash that

can be burned. Typical concentrations of pellets to coal is in the range of 25-30%.

5.5 Ongoing Fuel Testing

A Bio-lime Test is scheduled at the facility for April 20, 1998. The test consists of three burns of
paper pellets with a 50-ton straight coal burn as a buffer followed by three burns of paper pellets coated
with bio-lime. The test will involve two cell operation venting and will last approximately eight days.
Paper pellets are generated at INTEC using trash, waste paper, and waste plastic collected at INEEL
facilities from garbage.

Ash samples will be collected at various times during the test. Some samples should be collected
for additional ASTM physical and chemical testing. This round of testing should also be evaluated for
possible reuse of the ash or for changes to any planned reuse of the existing ash.
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6. ASH CHARACTERIZATION

Samples of the ash produced by CPP-687 were collected and characterized in accordance with
ASTM D5759, “Characterization of Coal Fly Ash and Clean Coal Combustion Fly Ash for Potential
Uses.” The samples were collected from a total of five sources. The sources included spent bed material,
economizer ash, bag house ash, ash silo, and the hydrated pit material. The results of the chemical and
physical tests are provided below.

6.1 Chemical Testing

The chemical tests were performed by the Wyoming Analytical Laboratories, Inc. and Commercial
Testing & Engineering Co. to determine the chemical composition of the samples. The major chemical
- constituents of each sample were evaluated to characterize their classification based on ASTM
requirements for commercial fly ash. Table 6 below shows the minimum and/or maximum percentage of
each constituent for the various classes of commercial fly ash per ASTM Standards.

The chemical constituents for the various fly ash samples were plotted against ASTM Class C and
Class F baseline to determine their classification. Several plots of the major constituents necessary to the
classify the samples as Class C or Class F are shown below. However, note from Table 6 that all the
major constituents must be present for categorizing as Class C or Class F commercial fly ash. Figure 1
below shows the average value of the generated ash samples for the subtotal of “SiO»+Al,05+Fe,05” in
reference to the ASTM C618 Class C or Class F commercial fly ash. The samples must have a subtotal
weight greater than 50% for Class C fly Ash characterization or a weight greater than 70% for Class F. To
see the complete test reports that provided data for the figures, see Appendices D and E.

Table 6 also shows the average values of INTEC generated ash samples by weight percentage for
the Calcium Oxide (CaO) compound. The ASTM requirements show that the CaO or lime content for
Class C Commercial Fly Ash characterization is approximately 10%. Appendix F contains the complete
ASTM Standard. The high concentrations of lime are due to the burning process within the coal-fired
facility. The addition of lime in this process is used to reduce sulfur emissions.

Table 6. Comparison of INEEL ash sample results to ASTM standards.

ASTM ASTM C618 ASTM C5

C150 All
Cement Pozzolan Fly Ash FlyAsh Calcium Magnesium Sample
Typell. ClassN ClassF  ClassC  Lime Lime Average

Silicon dioxide Si0, >20% 32.1%
Aluminum oxide Al,O4 <6% 8.9%

Iron oxide Fe,0; <6% 2.5%
Si0,+AL,045+Fe,0;  Subtotal >70% >70% >50% <5% <5% 43.4%
Calcium oxide CaO =10% >75% 34.4%
Magnesium oxide =~ MgO <6% >20% 1.4%
CaO+MgO Subtotal >95 >96% 35.8%
Sulfur trioxide SO; <3% <4% <5% <5% 3.1%
Loss on Ignition LOI <3% <10% <6% <6% 13.8%
Moisture Content <3% <3% <3% 0.5%

14



80% T

70% [ ¢ 4 » ¢ . g &

|

60% 1 56925

L 50.36%

50% » 47 985 ,\ : »
§>.40% ‘ i Class C > 50% !_____
® L

30% -+

20%

[ 13.96%
10% +
1 0
0% } : t } :

Economizer Ash Bag House Ash  SpentBed Ash  Hydrated Ash Pit
Sample Sample Sample Sample

Average Value of Generated Ash Samples

Figure 1. Classification range of the coal-fired generation facility fly ash samples for SiO; + Al;O3
+ Fe,03 based on ASTM C618 Class C and F Fly Ash requirements.

70%

60%

50% +

; 40% +

% by Wt

80% +

Class C Approx.
10%

;]

20% +

10% +

L 4

N N
T

Economizer Ash Bag House Ash Spent Bed Ash Hydrated Bed Ash
Sample Sample Sample Sample

Average Value of Generated Ash Samples

4

0%

Figure 2. Classification range of the coal-fired steam generation facility fly ash samples for calcium
oxide (Ca0) based on ASTM C618 Class C Fly Ash requiremensts.
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Figure 3 below shows the average percentage of sulfur trioxide (SO;) present in the INTEC
generated ash samples. The samples must have a sulfur trioxide content less than 5% to be an ASTM C
618 Class C or F Commercial Fly Ash category.

Figure 4 displays the percentage of Loss on Ignition for the individual samples. This test is
performed to determine the amount of carbon present in the ash sample. The Loss on Ignition for a class
C or Class F characterization should be less than 6%.

Figure 5 shows the amount of moisture present in the samples. ASTM C618 requires a moisture
content less than 3% for a Class C or Class F category.

Figure 6 shows the average pH balance values for the samples.

Figures 7—10 show the nonessential compounds found in the Economizer, Bag House, Spent Bed,
and Hydrated Bed ash samples. Theses compounds are not required in assessing the fly ash classification.
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Figure 3. Average value of SOz present in generated ash samples.
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Figure 4. Classification range of the coal-fired steam generation facility fly ash samples for loss on
ignition based on ASTM C618 Class C & F Fly Ash requirements.
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6.2 Physical Testing

Physical testing of the fly ash from the facility and the existing ash pit was performed by
LMITCO’s Material Testing Lab at Central Facilities Area. Samples were taken in January 1998 from
the existing pit and from the three ash sources within the facility, which consist of spent bed material,
economizer, and bag house hoppers. The testing of the ash samples was done per ASTM C311-90 “Test
Method for Sampling Fly Ash or Natural Pozzolans for Use as a Mineral Aggregate in Portland Cement
Concrete.” The Material Testing Lab’s report is attached in Appendix C and summarized here.

The ash samples from the facility were first hydrated; the ash in the existing pit has all ready been
hydrated during transportation to the ash bury pit. Samples from the facility, once hydrated, generated
heat (150-200°F) and expanded a great deal.

Mixes were conducted on the four main ash streams: Spent Bed, Economizer, Bag House, and Ash
Pit. A series of 2 x 2-in. cubes were made for compressive strength testing. Cubes made included fly ash
and water, cement and water, commercial fly ash and cement, and ash from each stream with cement at
50-50% mixtures and at 65% ash and 35% cement. Results of the compressive strength tests showed that
the 50-50% mixes had 28-day strength of 1,838-3,363 psi.

Other tests performed include Loss on Ignition, Percent of Shrinkage, Specific Gravity, Sieve
Analysis, and moisture content. Results of the testing are given in the attached Tables and Charts.
Evaluation of the test results for reutilization alternatives are discussed throughout this report.

The physical data was gathered by Craig Bean of the Materials Testing Laboratory located at the
Central Facilities Area. Samples were formed into cubes and tested for their compressive strength. These
samples were evaluated using a cement mix ratio of 50% cement and 50% ash, 35% cement and 65% ash.
These mixes were compared with the compressive strength of 100% cement and no ash, 50% commercial
ash mixed with 50% cement, and 65% commercial fly ash mixed with 35% cement. Table 7 shows the
test batches with the various cement ratios.
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Table 7. Compressive strength test results for fly ash mixed with cement.

Compressive Strength
Bah Days
Test Batch Description No. 0 5 7 14 28 42

Cement Only - No Ash #1 0 6,200 8,419 10,275 11,363 11,613
Baghouse Ash with 50% Cement #2 0 1,757 2,269 2,982 3,313 4,207
0 4 7 14 28 42

Spent Bed with 50% Cement #3 0 682 1,157 1419 1,851 2,282
Hydrated Bed Ash Pit with 50% Cement #4 0 969 1,501 1,938 2,007 2,050
. 0 3 7 14 28 42
Baghouse Ash with 35% Cement #5 0 347 1,000 1,332 1,732 1,757
Hydrated Bed Ash Pit with 35% Cement  #6 0 238 401 626 594 597
Economizer Ash with 50% Cement #7 0 1,281 1,957 2,275 2,813 2,957
Commercial Ash with 50% Cement #8 0 2,469 4,601 7,276 7,863 10,350
Commercial Ash with 35% Cement #9 0 2,032 3,819 4,857 5,225 6,063
Average of CPP Materials Avg. 0 879 1,381 1,762 2,051 2,308

The comparison of the 50% fly ash with 50% cement is shown in Figure 11. The graph clearly
shows that the fly ash is not suitable for structural grade concrete since the samples’ compressive strength

averages are lower than 4,000 psi. Figure 12 shows the strength for samples with 35% concrete, and

Figure 13 provides an overall comparison of the various ash samples.
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Figure 11. 50% cement evaluation sample strengths.
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6.3 Ash Availability

The AFBC boilers consume approximately 13,000 tons of coal per year. The ash production rate is
about 7.5% of the coal input. This equates to about 975 tons of ash per year.

Currently there are three sources within the AFBC boilers that produce this ash: the spent bed
material, the economizer, and the bag house hoppers. All three of these sources are partially blended in
the dry ash silo for later disposition. If required by the potential reutilization selected, the vacuum ash
lines can be modified and new ash silos can be installed to separate the three sources.
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7. RECOMMENDATIONS

After reviewing all of the alternatives that were identified in this study, the most viable option is
Flowable Fill (Section 3.3). The ash generated by the CFSGF and the hydrated ash bury pit should be
used in flowable fill concrete for D&D work at the INEEL. A number of facilities are presently
scheduled to be demolished, and their basements, cells, or underground vessels are to be filled with
flowable fill. Ash can be taken directly from the plant’s silo with pretreatment or excavated from the pit
without pretreatment and can partially or completely eliminate the need for commercial grade fly ash.

Using the ash in flowable fill would eliminate a waste stream at the INEEL, generate a cost savings
of $1.7 million by eliminating the need for a new ash bury pit, and reuse the waste ash on projects that
would otherwise require the purchase of additional materials. The implementation costs associated with
this reutilization would be offset by cost savings as less commercial grade ash would need to be

" purchased for the D&D work at the INEEL. The three potential projects listed in this report plan on using
over $500,000 of commercial-grade fly ash.

The second most viable option would be to use the ash for Landfill Day Cover (Section 3.1). This
alternative would only use the ash from the CFSGF and not from the existing ash bury pit. This
alternative minimizes the volume of fill placed in the landfill, lengthening the life of the landfill while
minimizing the need for large earth-moving equipment to spread soil day cover.

Because the existing ash bury pit will be filled to capacity in FY 1999, within 1 year, any ash
reutilization alternative would need to be started in time to create space in the existing bury pit.
Extending or adding onto the existing pit would not allow as great a cost savings. If the reutilization
options cannot be accomplished in the lifetime of the existing pit and the temporary use of the percolation
pond is not found viable, then it is recommended that a pit modification project be started immediately.

The option for temporary ash disposal is to use one of the existing percolation ponds located at the
south end of INTEC. The southeast pond is no longer in use, is close to the coal-fired plant, has existing
truck accesses that could be used, and is large enough for years of use. If used for an interim ash disposal
location, the percolation pond could be lined, the ash could be temporarily placed in the pond, and
excavated at a later time for reuse.

The new pit construction cycle is 11 months (3 months for design and review, 2 months for bid, and
a 6 month construction period). The flowable fill alternative would take 5 months from start to putting

ash into reuse (3 months for design and review and 2 months for bid). The 5-month cycle assumes ash
could be used as soon as the bid is awarded. The day cover alternative would take 7 months to implement
(3 months for design and review, 2 months for bid, and 2 months for construction).

Any alternative requires a commitment from the INEEL to reuse the ash. As this report
demonstrates, several viable alternatives exist. Additional testing would be required on any alternative
presented to determine the specific reutilization technique needed. Also, per the NEPA interpretation
(Appendix B), any reuse of the ash will require a new Environmental Assessment (EA). A new EA
would cost from $60,000 to $80,000 and take 8 to 10 months to accomplish.
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Appendix A

Points of Contact

Company Point of Contact Phone # Notes

LMITCO Steve Butterworth, (208) 526-3705 | Ash Reutilization Project Manager
Project Management

LMITCO Terry W. Chesnovar (208) 526-3959
INTEC Utility
Operations

LMITCO" Mike Lewis (208) 526-5944
INTEC Environmental
Support

LMITCO Scott A. Jensen - PE (208) 526-0544 | Flowable Fill & Grout Resource
Civil Engineer

LMITCO Craig Bean (208) 526-2588 | Physical Testing of Concrete
Construction Mgmt Samples

Foster Wheeler Robert L.. Svendsen (540) 341-7437 | Expert on coal ash management
Project Manager

Foster Wheeler Jim Utt (719) 685-1986 | Local Representative
Manager of Marketing

Dust Master Carl F. Isonhart (414) 691-3100 | Manufacturer of mixer/hydrator

Enviro Systems Product Manager

Landfill Services | Joseph M. Missavage (800) 800-7671 | Posi-Shell Cover

Corporation National Sales Manager Salt Lake Co. Landfill is using their
system

AMCOR Dave Peters (208) 522-6150 | No interest

AAA Sewer Mike Poliski (208) 522-6557

Service

Bonneville Co. Bill Manwill (208) 529-1290

Landfill

Madison Co. Wendal Roth (208) 356-3102 | Hauls their trash to Jefferson Co.

Landfill

Jefferson Co. Parley Williams (208) 663-4406 | Lots of space and dirt.

Landfill Would cost $100/ton to dispose of
our ash. Cost would be
considerably less if the ash is
hydrated.

Bannock Co. Tom Hepworth (208) 238-7209 | Looking at alternatives and

Landfill environmental concerns

Bingham Co. Neil Morgan (208) 785-5005

Landfill




Phone #

Company Point of Contact Notes

INEEL Landfill Mel P. Wraught (208) 526-5038
Operations

INEEL Landfill Lester Shepherd (208) 526-8019

- Waste Coordinator
Mineral Resource | Daniel Benthime (770) 989-0089 | Carbon Recovery
Technology
Michigan Sandy Gayk (906) 487-3429 | Carbon Recovery
Technological
University
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Appendix B
NEPA Interpretation

Tracking Number 43
Submittal Date 3/4/1998
Topic NEPA
Approval Date 3/4/1998

Issue Description

The Architectural Engineering (A/E) group is performing a study, for CPP, to look at
ALTERNATIVE USES for the ash produced by the steam generating facility CPP-687. This study is a
precursor to the design and construction of a new ash pit that will be required in the near future. The
viability of proposed alternatives will impact the design of the new ash pit.

The A/E group would like to a determination and/or a single point of contact that can define the
ramifications that would be faced if we try to reuse this ash for another purpose.

The CPP-687 steam generator is a fluidized bed boiler and the ash is said to be exempt from
regulation even though the ash produced is considerably different than that produced by commercial coal-
fired power generators.

The A/E group will be producing a report that characterizes the ash, discusses alternative uses
possible, and provides recommendations for the best alternative. As part of this report, we would like to
include an overview of what the regulation requirements (or show stoppers) may be from a compliance
standpoint. If these issues are substantial, it will affect our recommendation.

Some of the potential uses that are being considered at this time include:

Flowable fills for D&D filling of basements at CPP and other areas
Soil Stabilization

Covers over sewage ponds

Mix with waste latex paint and spray on landfills to provide a day cover
Backfilling of trenches during construction

Decorative blocks for landscaping

7. and the lists can go on....

There are essentially three components of the steam generators that contribute to the ash coming
from CPP-687, they are; economizer, bag house and spent bed material. In addition to looking at these
sources of ash for reutilization, we are also looking at the possibility of “mining” the existing ash pit
material for reutilization. Feel free to contact me if you have further questions or need additional
information. Again, we are looking for any snags that may come up concerning this type of effort.
Supporting Documents

NEPA exclusion for coal-fired ash disposal????

Discussion

Coal ash is currently exempt, will it be regulated if it is used for another product????

Decision

There are several questions here, some of which relate to NEPA (Are the various activities
categorically excluded?), another relates to RCRA (Is coal ash excluded from regulation?), and probably
some relate to such areas as INEEL liability for materials and products that we provide (What are the
potential consequences of using this material as a feed stock?). Some of these I can answer (NEPA-
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related questions), some I can get answers for (RCRA-related questions), and some I have environmental-
related opinions on, but don’t necessarily have definitive INEEL answers (liability-related questions).

First question: Is there a NEPA exclusion for coal-fired ash disposal. Answer: No, the DOE NEPA
regulations don't work that way. Explanation: I assume that the question relates to the NEPA term
“categorical exclusion.” Under NEPA, a categorical exclusion is an activity that by its general nature has
been consistently found, based on agency (DOE) experience, to not have a significant effect on the human
environment and is, therefore, categorically excluded from the need to prepare an environmental
assessment or an environmental impact statement. The DOE NEPA regulations have defined categorical
exclusions in very broad categories, such as those applicable to facility operations and those applicable to
safety and health. The DOE NEPA categorical exclusions are essentially based on knowing why an
activity is being conducted rather than knowing specifically what the activity is. Consequently, for
example, construction of any support facility for any routine facility operation could potentially be
categorically excluded if it met certain other requirements related to whether or not it is connected to
other new activities that also require NEPA documentation or whether it had any extraordinary
circumstances associated with it. An example of an extraordinary circumstance might be the need to
construct the facility in a wetland. In addition to defining their categorical exclusions, the DOE NEPA
regulations also define categories of activities that normally require the preparation of environmental
assessments and categories of activities that normally require Environmental Impact Statements.

In this particular instance, several things have already taken place and several more would be
required before any new ash pit could be constructed or operated. First, a research activity is being
undertaken on the fly ash to determine its properties and investigate potential uses. For this purpose, the
program contact, Steve Butterworth, submitted an environmental checklist to Policy and Permitting for
processing. We reviewed it, and recommended to DOE that the activity, as described in the
environmental checklist, be categorically excluded as a Site characterization/environmental monitoring
activity (Categorical Exclusion B3.1 on the DOE list of categorical exclusions). DOE concurred with our
recommendation and the environmental checklist was approved on 3/9/98. This specific activity is
generally limited to the investigation of the properties and potential uses of the ash and preparation of a
report. Use of the ash as a feed stock or construction of a new pit would require submittal and approval of

another environmental checklist. To go forward with using the ash as a feed stock, the project proponents
would need to submit an environmental checklist addressing the proposed activity to Environmental
Policy and Permitting for review and approval. Policy and Permitting would evaluate the environmental
checklist and recommend to DOE how the activity should be covered under NEPA. DOE would then
approve our recommendation or give us specific direction to do it another way. As part of the review
process, Policy and Permitting would identify any other regulatory requirements, such as obtaining
permits, that would be required to start the activity.

Use of a by-product material from one activity (operation of the coal-fired plant) as feed material
for another activity is not specifically addressed in the DOE lists of categories of activities. A clause in
the DOE NEPA regulations specifies that in such a circumstance, an EA is required unless DOE has
already decided to prepare an EIS. In this case there appears to be little justification for an EIS but I have
discussed the matter with the DOE NEPA personnel who believe that an EA is appropriate. See
discussions of potential liability below. EAs at the INEEL generally take from 8 to 10 months from the
time they are authorized by DOE and cost in the range of $60K to $80K. DOE determines which
contractor will prepare the EA, sometimes its LMITCO, sometimes it is an outside contractor.

Construction and operation of a new ash pit appears to have been addressed in the Environmental
Assessment for Coal-Fired Steam Generation Facility (Idaho Chemical Processing Plant), dated May 20,
1981. This document is the NEPA document for construction and operation of the Coal-Fired Plant. In
the Environmental Assessment it states, in section 1.2.7.4, “An ash burial pit will be used to dispose of
the wastes. A covered truck will transfer the wastes from the silo and baghouse to the disposal pit. A
disposal pit, 250 x 210 x 20 ft deep, will contain the ash from the first ten years of operation. Space will
be provided for another pit to accommodate waste generated from the next fifteen years of operation.” If



the currently proposed pit is bounded by the description in the 1981 EA, then no additional NEPA
documentation would be needed. If the currently proposed pit exceeds the bounds of set by the EA, then
additional NEPA documentation would be required. An environmental checklist describing the proposed
new pit should be submitted to Environmental Policy and Permitting for review and determination of
whether or not additional NEPA documentation is required, and for determination of other permitting
requirements. The matter of exemption of coal ash is not a NEPA question, rather it is a RCRA question.
Coal ash is to be disposed is a solid waste under RCRA, but it is excluded from regulation as hazardous
waste under 40 CFR 261.4(b)(4), irrespective of its constituents.

If the ash is being used as a feed stock for a product, it is not a waste and is not regulated under
RCRA. However, the resulting product, if it is off-specification or has to be disposed of for some reason,
would need to be evaluated under the RCRA regulations and might turn out to be a hazardous waste
depending on its constituents. When considering potential liability, the constituents of the ash, the
products made from it, and the uses of the products all have to be considered. As an example, coal ash
has Ra-226 in concentrations about 20 times greater than in the coal. In some cases this can result in
significant concentrations of Ra-226, and significant generation of Rn-222. Use of a feed stock with
elevated radium concentrations for a building block to be used in residential construction might have
unacceptable health consequences to the residents and might be something we don’t want to do. As
another example, fly ash may have significant concentrations of heavy metals that might make the
product a hazardous waste at the time of disposal, again something we might not want to do. I believe
that the environmental assessment that would be required to use the coal ash as a feed stock is the
appropriate vehicle for examining the potential consequences of the alternative uses. DOE would make
the ultimate decision on which, if any, of the alternatives would be implemented. Because of the analysis
provided in the EA, DOE’s decision would be made with knowledge and acceptance of the consequences.

The proposed activities will have impacts in a number of regulatory areas, and there is probably no

single individual in Environmental Affairs with the requisite knowledge in all areas. The best way I can
think of to assure that the regulatory questions are answered is to use the environmental checklist process,
where, after you submit an environmental checklist that describes the activity and the direct impacts, we
will route it to the appropriate regulatory experts for review and identification of requirements that must
be met to conduct the activity.
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Report on the CPP Coal Fired Facility

Ash Pit Evaluation

1.0 Introduction

The CPP Coal Fired Steam Generator Facility produces a combination of waste ash
from four different waste streams as a by-product of the burning of coal and pellets from
the CPP Pelletizer. The various waste ash streams are collected in the Ash Silo located
adjacent to the facility and becomes partially blended in the Ash Silo prior to being
mixed with water and dumped into a waste ash pit located near the facility. The waste
ash stréams can be quantitatively separated into Spent Bed, Economizer, Bag House and
Ash Silo. The Ash Silo portion of the waste ash is, for all practical purposes, a
combination of the remaining three waste streams. This Ash Silo is apparently not
homogeneous and therefor does not lend itself to representative sampling.

Sampling of these ash streams began in January of this year. Initially, several one
gallon metal cans were collected to represent the various ash streams. The first two waste
samples taken were of the Spent Bed Ash. The second two samples were of the AshPit
near the Coal Fired Facility. At the time the first two samples were collected, it was not
possible to collect samples from the Economizer or the Bag House ash streams. Plant
personnel collected the Economizer and Bag House samples the following week.

The primary purpose of testing these ash mixtures was to determine if the any of the
various waste products, either separately or in combination, could be used to produce a
viable grout mixture. A secondary purpose of this evaluation was to investigate the
possibility that part or all of this waste ash may have some commercial applications.

2.0 Preliminary Mixes

Following the initial meeting with projects, engineering and plant representatives, it
was requested of the INEEL Materials Lab to conduct some preliminary testing of the ash
samples. These first tests were primarily directed at testing the ash for self-cementing
capabilities and reactions with cement. The criteria for the testing of these ash samples is
found in the ASTM C 311-90 Test Method for Sampling and Testing Fly Ash or Natural
Pozzolans for use as a Mineral Aggregate in Portland Cement Concrete.



The first series of tests conducted on these ash samples involved mixing the ash
with water only to form a thin paste to determine if the mixture would self-harden.
Almost immediately, it was noted that the samples from the Spent Bed, Economizer and
the Ash Silo (combination of ash streams) all reacted quite rapidly with the addition of
water to create heat (in excess of 150 — 200 degrees F.) and expansion. These ash
mixtures were molded into 27x2” Cube Molds and kept moist for approximately 24
hours. After the 24-hour period, it was noticed that expansion of these ash mixtures had
broken the thumbscrews holding the molds together. Some of these molds were distorted
and/or pushed off their respective anchor plates. This expansive reaction, including the
giving off of considerable heat, varies with the type of ash sample used. The most
reactive of the ash samples is the Spent Bed material, followed closely by the
Economizer ash, Ash Silo and finally the Bag House ash. It should be noted at this time
that the Bag House ash does not react as rapidly or expand as much as the other ash
samples.

After this initial series of mixes, a second set of mixes was conducted on these
samples. This second set of tests involved mixing the Spent Bed, Economizer and Ash
Silo samples with cement and water. This set of tests used a mixture of 50% cement and
50% ash, with enough water to form a “cake mix” consistency. The various mixtures did
not exhibit as much heat or expansion as the water only mixtures, however, the mixes did

show many signs of expansion and generated some heat upon hydration (approximately
100 degrees F.).

During this initial testing phase, it was noticed that after the initial addition of
water only and subsequent drying of the ash/water mixture, the ash samples from the
Spent Bed, Economizer and the combined Ash Silo all changed form and appearance.
After the addition of water to the ash samples, they were mixed and dried in an oven at
100 degrees centigrade for at least four hours. During this initial hydration and drying,
the samples from the Spent Bed and the Economizer became lighter in color, less.coarse
in texture and expanded by approximately 1.% times their original volume. The samples
from the Ash Silo reacted less than the first two mentioned above, but did noticeably
change appearance and volume. The Bag House and Ash Pit samples do not indicate a
reaction when hydrated.

After this initial hydration and drying for volume and form change, all of the ash
samples exhibited no volume expansion or generating of heat in any subsequent mixing
with water and/or cement. This indicates that the Ash Pit samples taken from the waste
pit near the facility has already undergone this change in chemical structure.



3.0 Final Mixes

After the initial mixes performed in the lab, a second series of tests on the ash
samples were conducted to determine if these ash streams could be incorporated into a
viable cement/grout mixture. This second set of mixes used only the hydrated ash
samples to eliminate expansion problems. To mix these samples of ash consistently,
Hobart mixers were used to blend the ash/cement/water mixtures for consistency. Dry
ingredients were first mixed for uniformity, water was then added and this combination
was initially mixed for five minutes, stopped for two to three minutes, and finally mixed
for 5 more minutes. Initial set time and final set time was measured from the time water
was first added until Initial and Final Set was achieved using ASTM C-266, (Gillmore
Needles).

Mixes were conducted on each of the four main ash types, Spent Bed, Economizer;
Bag House and Ash Pit. The first mix was a baseline mixture of cement and water only.

Mixes two through five were mixed 50% ash and 50% cement, with enough water to
make a mix with a “cake mix” consistency. A set of twelve 2” x 2” cubes were cast
from each of the mixes. From these cubes, density, compressive strength and
shrinkage/expansion were determined. It should be noted that the ash/cement mixtures
from the Spent Bed, Ash Pit and Economizer samples were rather “sandy” or coarse in
texture, similar to a cell-fill type of commercial grout mix. The Bag House ash/cement
mixture was very similar in texture and appearance to Class C/F fly ash and cement,
which is quite smooth and creamy.

A second set of mixes was conducted on the Ash Pit sample and the Bag House
sample using a 35% cement/65% ash mixture. Also included in this second set of mixes
was two more base-line mixtures using 50% commercial grade class C/F fly ash, 50%
cement and 65% commercial grade class C/F fly ash, 35% cement. Due to budgets and
time constraints, mix designs incorporating other percentages of fly ash/cement were not
conducted at this time.



4.0 Mix Design Results

All of the mixes tested utilized ash samples that have been hydrated and dried
prior to testing. This was done to control or eliminate expansion of the ash/cement
mixture. The ash samples from the Spent Bed and the Economizer, when hydrated,
achieve the same basic characteristics as the Ash Pit material. It appears that the
majority of the material in the ash pit waste area is composed of Spent Bed and
Economizer ash with Bag House material composing the remainder of the ash. It is
also worthy to note at this time that the Ash Pit waste ash has already been hydrated
at least once during the process of transporting the combined ash to the waste pit.
This should be all that is necessary to assure that the ash, if used in a grout mix, will
not be expansive enough to cause any problems, however, a little further testing on
expansion/shrinkage should be conducted on different types and sizes of samples to
confirm this observation.

Test results of the various mixes were very encouraging. The mixes using 50%
ash and the mixes with 65% ash both produced similar results as far as texture,
temperature of the mix and ease of blending and/or mixing. As expected, the ash
mixes with 65% ash by weight were lower in overall compressive strengths and
longer in set times, both initial set and final set.

As is indicated by the test results charted in appendix 1, the ash produced from the
Coal Fired facility is lighter in density than commercial fly ash, lighter in overall
color and much coarser in texture than commercial fly ash. The Loss on Ignition
(LOI) tests indicates that the ash samples from each of the waste streams have a
higher loss overall than commercial fly ash. The Bag House ash material is much
closer to commercial grade fly ash in areas such as density, texture, and size of
particles.



Loss on Ignition

Ash Mix and Type | % Cement Temp | Time of | Moisture Shrinkage % | Specific
of Ash used. used - % Rise | Sethrs. | Contentof (Lon. Gravity
Ash used Ash.
No Ash used 100% Cmt None 0.5 0.5% Not tested Shrinkage less | 3.14
Cement only. 0% Ash initial than 1%
2.0 final
Economizer Ash 50% Cmt. None 2.5 3.8% 3.6% Average of 4 2.10
And Cement 50% Ash initial cubes 2.2%
4.0 final
Bag House Ash 50% Cmt. None 2.5 0.0% 0.32% Average of 4 2.11
And Cement 50% Ash initial cubes 2.4%
5.0 final
Spent Bed Ash 50% Cmt. None 2.0 1.1% 3.1% Average of 4 2.02
And Cement 50% Ash initial cubes 2.4%
4.5 final
Ash Pit Ash 50% Cmt None 2.25 3.5% 4.7% Average of 4 1.95
And Cement 50% Ash initial cubes 2.0%
4.5 final
Bag House Ash 35% Cmt. None 4.0 0.2% 0.58% Average of 4 2.11
And Cement 65% Ash initial cubes 2.3%
8.0 final
Ash Pit Ash 35% Cmt. None 4.1 2.8% 3.8% Average of 4 1.95
And Cement 65% Ash initial cubes 2.1%
10 final
Commercial Fly 35% Cmt. None 2.0 0.0% 0.26% Shrinkage less | 2.46
Ash and Cement = initial than 1%
65% Ash 3.7 final
Compressive Strengths Sieve Analysis
Ash mix and type PSI - Days Percent Finer
of ash used
3 7 14 28 42 #4 #200 #325
Cement only 5175 8363 9950 11,100 11,525 100% 96.4% | 83.4%
No Ash 7225 3475 10,600 11,625 11,700
Bag House Ash 1778 2312 2925 3363 4200 100% 80.0% | 63.3%
with 50% cement 1725 2225 3038 3263 4213
Bag house Ash 300 1013 1338 1725 1775 Same As Above
with 35% cement 394 988 1325 1688 1738
Spent Bed Ash 638 1138 1463 1838 2263 100% | 41% | 11%
with 50% cement 675 1175 1375 1863 2300
Ash Pit Ash with 988 1563 1900 2013 2037 100% 9.8% 3.5%
50% cement 950 1438 1975 2000 2062
Ash Pit Ash with 213 413 638 600 594 Same As Above
35% cement 263 388 613 . 588 600 )
Economizer Ash 1212 1800 2300 2900 2988 100% 12.4% 4.0%
with 50% cement 1350 2113 2250 2725 2925
Commercial Fly 2375 4638 7138 7725 10,200 100% 90.1% 79.9%
Ash with 50% - 2563 4563 7413 8000 10,500
Cmt. ’
Commercial Fly 1950 3075 4850 5300 6100 Same As Above
Ash with 35% 2113 4363 4863 5150 6025
cmt,
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Wyoming Analytical Laboratory Inc. Chemical Test Reports



Wvyoming AnaLymicar Lasoratories, Inc.

1511 Washington Ave.

Golden, CO 80401 e-mail: walxray @aol.com

March 10, 1998

Rodrigo Ochoa

Lockheed Martin Idaho Tech. Co.
2525 Fremont Ave. .

Idaho Falls, ID 83415

Denver Div. # 98123-1
Sample ID: Baghouse Ash CPP-687

CHEMICAT. ANAT.YSIS
WT%, DRY BASIS

Silicon Dioxide, S$i02
Aluminum Oxide, Al203
Iron Oxide, Fe203

Total (Si02 + Al203 + Fe203)
Calcium Oxide, CaO
Magnesium Oxide, MgO
Sodium Oxide, Na20
Potassium Oxide, K20
Titanium Dioxide, TiO2
Manganese Dioxide, MnO2
Phosphorus Pentoxide, P205
Strontium Oxide, SroO
Barium Oxide, BaO
Sulfur Trioxide, SO3
Loss on Ignition

Moisture, as Received

pH

(303) 278-2446
Fax: (303) 278-2439

24.39
4.96
2.00

31.36

49.35
1.34
2.21
0.19
0.39
0.02

. 0.17
0.07
0.02
3.21

11.68

0.08

Y 1004

Charles R. Wilson -
Division Manager

MEMBER

ACIL



‘Wvoming AnaLymica LaBORATORIES, INC.

1511 Washington Ave.
Golden, CO 80401 e-mail: walxray @aol.com

March 10, 1998

Rodrigo Ochoa
Lockheed Martin Idaho Tech. Co.

2525 Fremont Ave.
Idaho Falls, ID 83415

Denver Div. # 98123-2
Sample ID: Spent Bed CPP-687

CHEMICAL ANATLYSIS
WT%, DRY BASIS

Silicon Dioxide, SiO2
Aluminum Oxide, Al203
Iron Oxide, Fe203

Total (Si02 + Al203 + Fe203)
Calcium Oxide, CaO
Magnesium Oxide, MgO
Sodium Oxide, Na20
Potassium Oxide, K20
Titanium Dioxide, TiO2
Manganese Dioxide, MnO2
Phosphorus Pentoxide, P205
Strontium Oxide, SrO
Barium Oxide, BaO
Sulfur Trioxide, SO3
Loss on Ignition

Moisture, as Received

pH

(303) 278-2446
Fax: (303) 278-2439

29.85
19.42
1.10
50.36
39.45
0.71
1.20
0.13
0.97
0.02
0.14
0.09
0.01
6.13
0.78

0.03

(Y s elecd

Charles R. Wilson
Division Manager

MEMBER

ACIL



Wyoming AnaLyricar Lasoratories, Inc.

1511 Washington Ave. (303) 278-2446
Golden, CO 80401 e-mail: walxray @aol.com Fax: (303) 278-2439

March 10, 1998

Rodrigo Ochoa

Lockheed Martin Idaho Tech. Co.
2525 Fremont Ave.

Idaho Falls, ID 83415

Denver Div. # 98123-3
Sample ID: Hydrated Ash Pit Material CPP-687

CHEMICAL ANALYSIS
WT%, DRY BASIS

Silicon Dioxide, SiO2 8.77
Aluminum Oxide, Al1203 4.55
Iron Oxide, Fe203 0.63
Total (Si02 + Al203 + Fe203) 13.96
Calcium Oxide, CaO 58.53
Magnesium Oxide, MgO 0.94
Sodium Oxide, Na20 0.50
Potassium Oxide, K20 0.08
Titanium Dioxide, TiO2 0.26
Manganese Dioxide, MnO2 0.02
Phosphorus Pentoxide, P205 0.09
Strontium Oxide, SrO 0.04
Barium Oxide, BaoO 0.00
Sulfur Trioxide, SO3 3.51
Loss on Ignition 22.08
Moisture, as Received 0.04
PH

oy

Charles R. Wilson
Division Manager

MEMBER

ACIL



Wyoming Anacymicar LasoraTories, Inc.

1511 Washington Ave.
Golden, CO 80401 e-mail: walxray @aol.com

March 10, 1998

Rodrigo Ochoa
Lockheed Martin Idaho Tech. Co.

2525 Fremont Ave.
Idaho Falls, ID 83415

Denver Div. # 98123-4
Sample ID: Economizer CPP-687

CHEMICAL ANALYSIS
WT%, DRY BASIS

Silicon Dioxide, SiO2
Aluminum Oxide, Al203
Iron Oxide, Fe203

Total (Si02 + Al203 + Fe203)
Calcium Oxide, CaO
Magnesium Oxide, MgO
Sodium Oxide, Na20
Potassium Oxide, K20
Titanium Dioxide, TiO2
Manganese Dioxide, MnO2
Phosphorus Pentoxide, P205
Strontium Oxide, SrO
Barium Oxide, BaO
Sulfur Trioxide, SO3
Loss on Ignition

Moisture, as Received

PH

(303) 278-2446
Fax: (303) 278-2439

23.32
9.52
0.93

33.76

52.94
1.05
1.46
0.15
0.49
0.02
0.13
0.06
0.02
2.45
7.47

Charles R. Wilson
Division Manager

MEMBER

ACIL
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Wyoming Anavyricar LasoraTories, INC.

1511 Washington Ave, (303) 278-2446
Golden, CO 80401 e-mail: walxray@aol.com Fax: (303) 278-2439

April 2, 1998

Mr. Rodrigo Ochoa

Lockheed Martin Idaho Tech. Co.
2525 Fremont Ave.

Idaho Falls, ID 83415

Re: 98123
P.0. K98-179301
CPP~-687
ANALYTICAT, REPORT
Trace Elements
mg/kg, Dry Basis
Baghouse Spent Hydrated Ash
Parameter Ash Bed Pit Material Economizer
Beryllium <0.1 <0.1 <0.1 <0.1
Cadmium <10 <10 <10 <10
Chromium 12 28 <3 48
Copper 59 53 28 47
Lead <2 22 13 10
Manganese 27 44 10 22
Nickel 30 26 4 18
Vanadium 44 46 <2 26
Zinc 21 18 7 15
Wt. %, Dry Basis
Baghouse Spent Hydrated Ash

Parameter Ash Bed Pit Material Economizer
Available Lime

Index, CaO 33.6 24.3 34.4 28.5
Calcium Carbonate

Equivalent, CaCO3 80.8 70.6 105.1 98.1
Total Carbon 4.89 0.39 1.50 1.81

Charles R. Wilson
Laboratory Manﬂ'g%].M BER

ACIL



Wvyommne Anayricar LasoraTories, Inc.

1511 Washington Ave. (303) 278-2446
Golden, CO 80401 e-mail: walxray@aol.com Fax: (303) 278-2439

April 8, 1998

Rodrigo Ochoa
Lockheed Martin Idaho Tech. Co.
2525 Fremont Ave.

Idaho Falls, ID 83415
AVAILABLE ALKALIES
SAMPLE 1ID Na20 ) K20 Total, as Na:
Baghouse A CPP-687 1.15 0.09 1.21
Economizexr CPP-687 0.47 0.06 0.51
Hydrated A Pit Material CPP-687 0.19 0.06 0.23
Spent Bed CPP-687 0.17 0.04 0.20

Charles R. Wilsoh
Division Manager

MEMBER

ACIL



Appendix E
Commercial Testing and Engineering Co.
Chemical Test Reporis



Tests1 &2
Tests3 &4
Tests S & 6

Tests 7& 8

Ash Sample Legend

100% Coal/ 0% Paper Pellets
90% Coal/ 10% Paper Pellets
80% Coal/ 20% Paper Pellets

15% Coal/ 25% Paper Pellets



GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 » TEL: 708-853-9300 FAX: 708-953-9306

: ! COMMERCIAL TESTING & ENGINEERING CO.

ScE 1908¢
'-,__,;'J @SGS Member of the SGS Group (Société Générale de Surveillance) -
PLEASE ADDRESS ALL CORRESPONDENCE TO
4685 PARIS STREET
SUITE B-200
August 12, 1996 DENVER, CO 80239
TEL: (303) 3734772
’ CARNOT FAX: (303) 373479+
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST £: 1 & 2
Rind of sample ASH TIME : 1000 - 1800

Sample taken at ARGONNE
Sample taken l?y CARNOT . . .
Date sampled June 25, 1996

Date received July 11, 1986

Analysis report no. 72-340101

DETECTION
DARAMETER RESULTS UONITS LIMIT METHOD
Chloride, Cl 88 mg/L 1 SM4500-CL E
Total Dissolved
Solids, TDS 3900 mg/L 10 sSM2540 C
Sulfate, SOg4 11 mg/L 1 SM4500-S04 <

DH 12.36 s.u. 0.01 SM4500 H

Results: Results are reported as indicated, on an Extract basis.

Respectfully submitted.
G GINEERING CO.

ratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAZ, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 * TEL: 708-953-3300 FAX: 708-953-5306

‘tk COMMERCIAL TESTING & ENGINEERING CO.

1NCE1908'
8 i @ SGS Member of the SGS Group (Société Générale de Surveillance)
.- PLEASE ADDRESS ALL CORRESPONDENCE ~2
4855 PARIS STREZ™
SUITE 8222
August 13, 1396 DENVER, CO 80235
’ TEL: (303) 373472
CARNOT FAX: (303) 373-¢7%*
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 . CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPL=ES
TEST $£:1 &2
Kind of sample ASH TIME : 1000 - 1800
Sample taken at ARGONNE
Sample taken by CARNOT : .
Date sampled June 25, 1996
Date received July 11, 1996 —
Analysis report no. 72-340101
AT PARAMETER RESULTS
ﬁL;} Silica, SiOs 28.46
Alumina, Alz03 7.50
Titania, TiOz 0.69
Ferric Oxide, Fez03 ) 2.69
Calcium Oxide, CaO 51.19
Magnesium, MgO 1.93
Potassium Oxide, K30 0.36
Sodium Oxide, Nagp0 2.65 :
Sulfur Trioxide, SO3 3.47
Phosphorus Pentoxide, P20s 0.38
Strontium Oxide, Sz0 0.05
Barium Oxide, BaO 0.06
Manganese Oxide, Mn304 0.01
% Moisture @ 105° (as received) 0.83
% Dry Cocmbustibies 15.38
Procedure: Mineral Analysis per ASTM, Part 05.05, Method
D4326-84.
Results: Mineral Analysis results are reported in weight

percent (Wt. %), on an ignited basis.

Respectfully submitted,
COMMERCIAL G & INEERING CO.

Degver ‘Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
F485
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE,, SUITE210-8, LOMBARD, ILLINOIS 60148 » TEL: 708-953-9300 FAX: 708-953-9306

- —=3INCE 1908%

.

4

CARNOT

@ SGS Member of the SGS Group {Société Générale de Surveiliance)

PLEASE ADDRESS ALL CORSZSPONDENCE 72;
4665 PARIS STREET
SUITE B-200

August 12, 1856 . : DENVER, CO 80239

| TEL: (303) 3734772
FAX: (303) 373479+

15991 RED HILL AVENUE

SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST #: 1 & 2 )
Kind of sample ASH TIME : 1000 - 1800
Sample taken at ARGONNE
Sample taken by CARNOT ) N

Date sampled June 25, 1996

Date received guly 11, 19%6

Results:

Analysis report no. 72-340101

DARAMETER RESULTS
Aluminum, Al 32000
Antimony, Sb 3
P Arsenic, As --‘-
} Barium, Ba 330
Cadmium, Cd <2
Chromium, Cr 23
Cobalt, Co 30
Copper,” Cu 33
Lead, Pb <20
Manganese, Mn 140
Mercury, Hg 0.26
Nickel, Ni 22
Selenium, Se 8
Silver, Ag 2
Thallium, Tl <4
Tin, Sn : ; <4
Vanadium, V 24
Zinec, Zn 230
Drocedure: The sample was prepared according to ASTM, Part 05.05,

Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Antimeny, Arsenic, Selenium, Tin and Thallium are detexrmined
by Graphite Furnace Atomic Absorption.

Mercury was determined by Double Gold Amalgamation
Cold Vapor Atcmic Absorption.

o

Results are reported in micrecgrams per gram (ug/g), ‘/.‘f“.*,,,.aa.;‘-
on a dry basis. Respectiully submitted, Sy e

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS IDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

F-485
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 » TEL: 708-953-3300 FAX: 708-953-9306

: E COMMERCIAL TESTING & ENGINEERING CO.

+ NNCE 19082
] @ SGS Member of the SGS Group {Société Générale de Surveillance)

- PLEASE ADDRESS ALL CORRESPONDENCE 7
4685 PARIS STREE™
SUITE B-2C0
August 8, 1956 DENVER, CO 80239
TEL: (303) 3734772
’ CARNOT FAX: (303) 373-4751
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT

SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST #: 1 & 2

Kind of sample ASH TIME : 1000 - 1800

Sample taken at ARGONNE

Sample taken by CARNOT

Date sampled June 25, 1996

Date received July 11, 1996

Analysis report no. 72-340101

“ } TCLP EXTRACT ELEMENTS
3y, d
Arsenic, As <0.02
Barium, Ba ) 4.6
Cadmium, Cd <0.01
Chromium Cx <0.01
Lead, Pb <0.05
Mercury, Hg <0.0002
Selenium, Se <0.02
Silver, Ag . <0.01
Beryllium, Be <0.01
Nickel, Ni 0.02
Vanadium, V <0.01
Zinec, Zn 0.04
Procedure: TCLP per EPA Reference SW-846, Method 1311.
Results: TCLP results are reported in milligrams per liter,

(mg/L), on an extract basis.

Respectfully submitted,
1

COMMERC! GINEERING CO.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREXS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE,, SUITE210-B, LOMBARD, ILLINOIS 60148 » TEL: 708-853-9300 FAX: 705-953-9306

: E COMMERCIAL TESTING & ENGINEERING CO.

“SINCE 19c8*
N @ SGS Member of the SGS Group (Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE ~0
4885 PARIS STAEET
. fod e
August 12, 1996 DENVER G arecd

> TEL: (303) 3731772
CARNOT FAX: (303) 37375*
15891 RED HILL. AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMPLES
TEST #: 1 & 2
Kind of sample ASH TIME : 1000 - 1800

Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled ) .June 25, 199%¢
Date received July 11, 199¢

Analysis report no. 72-340105

DETECTION
PARAMETER RESULTS ONITS LIMIT METHOD
73 Chloride, C1 13 mg/L 1 SM4500-CL E
3 Total Dissolved
' Solids, TDS 3970 mg/L 10 SM2540 C
Sulfate, SOg4 460 mg/L i SM4500-S04 C
pH 12.40 s.u. 0.01 SM4500 H
Results: Results are reported as indicated, on an Extract basis.

Respectfully submitted.
COMMERCIAL TESTING & ENGINEERING CO.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES

-



" GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 » TEL: 708-953-3300 FAX: 708-953-8306

4 E COMMERCIAL TESTING & ENGINEERING CO.

) "",'JCE 39087 @SGS Member of the SGS Group {Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE 72
4665 PARIS STREZ™
SUITE 3-2¢¢
August 13, 1996 DENVER. CO 80239
TEL: (303) 3734772
CARNOT FAX: (303) 373479
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 382680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMPLES
TEST #:1 &2
Kind of sample ASH TIME : 1000 - 1800
Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 25, 1956 )
Date received July 11, 1996 o
Analysis report no. 72-340105
/3 PARAMETER RESULTS
Silica, 8109 45 .84
Alumina, Alz03 8.80
Titania, TiOj 0.42 .
Ferric Oxide, Fej03 2.79 )
Calcium Oxide, Ca0® 33.18
Magnesium, MgO 1.33
Potassium Oxide, X30 0.14
Sodium Oxide, Naj0 3.66
Sulfur Trioxide, S03 ) ) 2.95
Phosphorus Pentoxide, Pp0s5 0.27
Strontium Oxide, SrO 0.04
Barium Oxide, BaO 0.05
Manganese Oxide, Mn3O4 0.00
¥ Moisture @ 105° (as received) 0.39
% Dry Combustibles 15.68
Procedure: Mineral Analysis per ASTM, Part 05.05, Method
D4326-84.
Results: Mineral Analysis results are reported in weight

percent (Wt. %), on an ignited basis.

iﬁ

Respectfully submitted.

NEERING CO.

Denyér Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
=.485



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINOIS 60148 » TEL: 708-953-8300 FAX: 708-953-9306

LIk

“NCE 19089

@ SGS Member of the SGS Group (Société Générale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE 7C:
4665 PARIS STREET

SUITE 3.200
August 12, 1986 . DENVER, CO 20232
’ TEL: (303) 3724772
CARNOT FAX: (303) 373-4791
15891 RED HILI, AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMPLES
TEST #: 1 &2
Kind of sample ASH TIME : 1000 - 1800
Sample taken at ARGONNE
Sample taken by CARNOT )
Date sampled June 25, 1896
Date received July 11, 1996
Analysis report no. 72-340105
PARAMETER RESULTS
Aluminum, Al 36800
Antimony, Sb <4
£ Arsenic, As 4
% Barium, Ba 280
. Cadmium, Cd ‘ <2
Chromium, Cr 22
) Cobalt, Co 8
Copper, Cu 23
Lead, Pb 50
Manganese, Mn 160
Mercury, Hg 0.04
Nickel, Ni 8
Selenium, Se <4
Silver, Ag <2
Thallium, T1 <4
Tin, Sn . <4
Vanadium, V 186
Zinec, 2n 10
Procedure: The sample was prepared according to ASTM, Part 05.05,

T
S
==

Results:

Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Antimony, Arsenic, Selenium, Tin and Thallium are determined
by Graphite Furnace Atomic Absorption.

Mercury was determined by Double Gold Amalgamation
Cold Vapor Atomic Absorption.

Results are reported in micrograms per gram {(ug/g),
on a dry basis. Respectfully submitted,

COMMERCIAL TE?iNG & ENGINEERING CO.
Denver %

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, JIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

£4865



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILUINOIS 60148 ¢ TEL: 708-953-9300 FAX: 708-953-9306

A ! COMMERCIALTESTING & ENGINEERING CO.

Ve )
?CE 1508 @ SGS Member of the SGS Group (Société Générale de Surveillance)
) PLEASE ADDRESS ALL CORRESPONDENCE TC.
2865 PARIS STRES™
SUITE 3-200
August 8, 1996 DENVER, CO 80235
TEL: (303) 3734772
’ CARNOT FAX: (303) 3732791
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: ECONOMIZER ASE SAMPLES
TEST #: 1 &2
Kind of sample ASH TIME : 1000 - 1800
Sample taken at ARGONNE
Sample taken by CARNOT >
Date sampled June 25, 1886
Date received July 11, 1996
Analysis report no.  72-340105
/:3 TCLP EXTRACT ELEMENTS
Arsenic, As <0.02
Barium, Ba . 0.85
Cadmium, C4 <0.01 -
romium Cxr <0.01
Lead, Pb 0.11
Mercury, Hg <0;0002
Selenium, Se <0.02
Silver, Ag - ) <0.01
Beryllium, Be <0.01
Nickel, Ni <0.01
Vanadium, V <0.01
Zinec, Zn 0.05
Procedure: TCLP per EPA Reference SW-846, Method 1311.
Results: TCLP results are reported in milligrams per liter,

{mg/L), on an extract basis.

Resoectfully submitted.

GINEERING CO.

' ratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAXES PORTS, AND RIVER LOADING FACILITIES

.
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE21 0-B, LOMBARD, ILLINOIS 60148 « TEL: 708-353-9300 FAX: 708-953-9306

:1! COMMERCIAL TESTING & ENGINEERING CO.

1 2\ SINCE 1908%
| @ SGS Member of the SGS Group (Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE =
4865 PARIS STAREL
Tigust 12, 1996 SUITE 38.2¢
= DENVER, CO 302;
) TEL: (303) 3737

CARNOT . FAX: (303) 373~7!
15851 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 352680 CARNOT
SAMPLE ID: ECONOMIZER ASE SAMPLES
TEST #: 3 & 4
Kind of sample ASH TIME : 0900 - 1700
Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 26, 1996
Date received  July 11, 1996
Analysis report no. 72-340106
DETECTION
DPARAMETER RESULTS TNITS LIMIT METHOD
™ Chloride, Cl 27 mg/L 1 SM4500-CL =
; Total Dissolved
- Solids, TDS 4090 mg/L 10 SM2540 C
Sulfate, S04 . 480 mg/L 1 SM4500-S04 C
DH 12.31 s.u. 0.01 SM4500 H
Results: Results are reported as indicated, on an Extract basis.

Respectfully submitted,

. Denyér ratory .
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AR ., TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES,
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GENERAL OFFICES: 1913 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 » TEL: 708-953-9300 FAX: 708-853-3306

. "TSINCE 19082

‘ TI COMMERCIAL TESTING & ENGINEERING CO.
\

\ @ SGS Member of the SGS Group {Société Générale de Surveillance)

, ¥

P PLEASE ADDRESS ALL CORRESPONDENCE <2
4663 PARIS STREET

SUITE 3.2¢9

August 13, 1896 DENVER, CO 80239
) TEL: (303) 3734772

CARNOT FAX: (303) 3734781
15991 RED HILL AVENUE -
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT

SAMPLE ID: ECONOMIZER ASH SAMPLES

TEST #: 3 & 4
Rind of sample ASH TINE :+ 0900 - 2700

Sample taken at ARGONNE
Sample taken by CARNOT ' .
Date sa.mpléd June 26, 1996

Date received July 11, 1896 —

Analysis report mno. 72-340106

PARAMETER RESULTS

Silica, SiOp 53.83

Alumina, Al303 10.45

Titania, TiOp 0.54

Ferric Oxide, Fef03 3.23

Calcium Oxide, Cal 23.01

Magnesium, MgO 1.48

Potassium Oxide, X350 0.16

Sodium Oxide, Na30 4.58 .

Sulfur Trioxide, SO3 2.37

Phosphorus Pentoxide, Py0g. 0.25

Strontium Oxide, Sxr0 i 0.05

Barium Oxide, BaO 0.05

Manganese Oxide, Mn3zO4 0.00

% Moisture @ 105° (as received) 0.59

% Dry Combustibles - 19.75 .

Procedure: Mineral Analvsis per ASTM, Part 05.05, Method
D4326-84.
Results: Mineral Analysis results are reported in weight
percent (Wt. %), on an ignited basis.
'-'%—;‘Tig Respectfully submitted, FE A -

COMMERCIAL TESRING & ENGINEERING CO. A€
7 :

ratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AR! TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

F£-485
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COMMERCIALTESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148  TEL: 708-953-9300 FAX: 708-953-3306

NCE 15089
August 12, 1996
’ CARNOT

15991 RED HILL AVENUE
SUITE 110

@ SGS Member of the SGS Group {Société Générale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
4665 PARIS STREET

SUITE B-200

DENVER, CO 30239

TEL: (303) 3734772

FAX: (303) 3734791

Sample identification by

TUSTIN CA 92680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMPLES
TEST #: 3 & 4
XKind of sample ASH TIME : 0900 - 1700
Sample taken at ARGONNE
Sample taken by CARNOT
Date- sampled June 25, 1996
Date received July 11, 15986
Analysis report no. 72-340106
PARAMETER RESULTS
Aluminum, Al 46100
Antimony, Sb <4
Arsenic, As <4
Barium, Ba 300
Cadmium, Cd <2
Chrcmium, Cr i8
Cobalt, Co <4
Copper, Cu 28
Lead, Pb <20
Manganese, Mn 170
Mercury, Hg 0.03
Nickel, Ni 5
Selenium, Se <4
Silver, Ag 2
Thallium, T1 <4
Tin, Sn : <4
Vanadium, V 24
Zinc, Zn 32
Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.
Antimony, Arsenic, Selenium, Tin and Thallium are determined
by Graphite Furnace Atcmic Absorption.
Mercury was determined by Double Gold Amalgamation
Cold Vapor Atomic Absorption.
Results: Results are reported in micrograms per gram (ug/g).

z on.a dry basis. Respectfully submitted,

COMMERCIAL TEST] GINEERING CO.

ratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

- .-



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 » TEL: 708-853-9300 FAX: 708-953-8306

: I COMMERCIAL TESTING & ENGINEERING CO.

“ANICE 19080
' = @ SGS Member of the SGS Group {Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE T2
4665 PARIS STREZY
SUITE 8.220
August 8, 1996 DENVER, CO 80239
’ TEL: (303) 3734772
oT FAX: (303) 373721
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMPLES -
TEST #: 3 & 4
Kind of sample ASH TIME : 0800 - 1700

Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled  June 26, 1996

Date received July 11, 1886

Analysis report no. 72-340106

TCLP EXTRACT ELEMENTS

Arsenic, As <0.02
Barium, Ba . 0.82
Cadmium, Cd <0.01
Chromium Cr <0.01
Lead, b®b 0.08
Mercury, Hg 0.1.:0003
Selenium, Se <0:02
Silver, Ag <0.01
Beryllium, Be ’ <0.01
Nickel, Ni <0.01
Vanadium, V <0.01
Zinc, Zn 0.02
Procedure: TCLP per EPA Reference SW-846, Method 1311.
Results: TCLP results are reported in milligrams per liter,

(mg/L), on an extract basis.

= ,__:J_U' ~.-
Respectiully submitted, 4% =
COMMERCIAL T§STIN NEERING CO. ;;'(9: N it 4

Denv, ratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREA{.TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1913 SOUTH HIGHLAND AVE.,, SUITE210-B, LOMBARD, ILLINOIS 60148 ¢ TEL: 708-953-9300 FAX: 708-953-8306

: i COMMERCIAL TESTING & ENGINEERING CO.

- "SINCE 2908¢

August 12, 1996

’ CARNOT
15991 RED HILL AVENUE
SUITE 110
TUSTIN CA 92680

2\
@ SGS Member of the SGS Group (Société Générale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE 70

SUITE 3.20C
DENVER, CO 20239
TEL: (303) 3734772
FAX: (303) 3732722

Sample identification by
CARNOT

SAMPLE ID: ECONOMIZER ASH SAMPLES

TEST #: 5& 6
Rind of sample ASH _TIME : 0800 - 1600
Sample taken at ARGONNE
Sample taken by CARNOT N
Date sampled June 27, 139%6
" Date received July 11, 1996
Analysis report no. 72-340107
DETECTION
PARAMETER RESULTS ONITS LIMIT METHOD
A Chloride, Cl1 53 mg/L 1 SM4500-CL E
N Total Dissolved
Solids, TDS 3910 mg/L 10 sSM2540 C
Sulfate, SO4 510 mg/L 1 SM4500-S04 C
pH 12.35 s.u. 0.01 SM4500 H
Results: Results are reported as indicated, on an Extract basis.

Respectfully submitted.
COMMERCIAL 'QESTING & ENGINEERING CO.

Denve, L.aboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS /TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILUNOIS 60148 » TEL: 708-953-3300 FAX: 708-853-9306

:fi COMMERCIAL TESTING & ENGINEERING CO.

SINCE $308%
. ’:; @SGS Member of the SGS Group {Société Générale de Surveillance)
Cs PLEASE ADDRESS ALL CORRESPONDENCE =3
2§65 PARIS STREST
A 13, 1996 SUITE 8-22¢
ugust 13, 199 DENVER, CO 80239
TEL: (303) 373-2772
’ CARNOT FAX: (303) 3737
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMDPLES
TEST #: 5 & 6
Kind of gsample ASH TIME : 0800 - 1600

Sample taken at ARGONNE
Sample taken by CARNOT )
Date sampled June 27, 1996

Date received July 11, 1996..

Analysis report no. 72-240107

PARAMETER RESULTS
'3{'3 Silica, SiOs 53.92
Alumina, Al03 13.68
Titania, TiO3 0.73
Ferric Oxide, Feq03 3.55
Calcium Oxide, Cal 18.01
Magnesium, MgO 1.43
Potassium Oxide, K30 0.28
Sodium Oxide, Naz0 3.96 .
Sulfur Trioxide, SO3 2.85
Phosphorus Pentoxide, P20s 0.33
Strontium Oxide, Sr0 0.06
Barium Oxide, Bao 0.13
Manganese Oxide, Mn304 0.03
% Moisture @ 105° (as received) 0.75
Dry Combustibles 19.25
Procedure: Mineral Analysis per ASTM, Part 05.05, Methed
D4326-84.
Results: Mineral Analysis results are reported in weight

percent (Wt. %), on an ignited basis.

Respectiully submitted,

INEERING CO.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS(TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINQIS 60148 « TEL: 708-953-3300 FAX: 708-953-9306

! E COMMERCIAL TESTING & ENGINEERING CO.

INCE 1908°
" z @SGS Member of the SGS Group [Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE 7O
4665 PARIS STAESY
August 12, 1996 DENVER. CG 30309
’ TEL: (303) 3734772
CARNOT FAX: (303) 373~791
15991 RED HILIL, AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMPLES .
TEST #: 5 &6
Xind of sample ASH TIME : 0800 - 1600

Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 27, 139%5

Date received July 11, 189§

Analysis report no. 72-340107

DARAMETER RESULTS
Aluminum, Al 57300

o Antimony, Sb <4

L} Arsenic, As <4

R . Barium, Ba 300
Caédmium, Cd <2
Chromium, Cr 25
Cobalt, Co 10
Cecpper, Cu 66
Lead, Pb 50
Manganese, Mn 230
Mercury, Hg 0.09
Nickel, Ni 17
Selenium, Se <4
Silver, Ag <2
Thallium, T1 <4
Tin, Sn . - <4
Vanadium, V 23
Zinc, 2Zn 110

Procedure: The sample was prepared according to ASTM, Part 05.05,

Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Antimony, Arsenic, Selenium, Tin and Thallium are determined
by Graphite Furnace Atcmic Absorption.

Mercury was determined by Double Gold Amalgamation
Cold Vapor Atcmic Absorption.

Results: Results ars reported in micrograms per gram (ug/g),
' on a dry basis. Respecttully submitted, :
. COMyERCIAL G GINEERING CO.
\/

Denwer Laboratory

ane OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES |



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINOIS 60148 » TEL: 703-853-8300 FAX: 708-953-8306

- :TI COMMERCIAL TESTING & ENGINEERING CO.

SINCE 19082
. ’_N @ Member of the SGS Group (Société Générale de Surveillance)
L A PLEASE ADDRESS ALL CORRESPONDENCE T2
4665 PARIS 3TREZ™
. SUITE 3-206
August 8, 1886 DENVER, CO 30233
TEL: (303) 3734772
) CARNOT FAX: (303) 3737g
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT

SAMPLE ID: ECONOMIZER ASH SAMPLES
TEST #: 5 &6

Xind of sample ASH TIM® : 0300 - 2600

Sample taken at ARGONNE

Sample taken by CARNOT .

Dats sampléd June 27, 1996

Date received July 11, 1996

Analysis report no. 72-340107

ICLP EXTRACT ELEMENTS

Arsenic, As <0.02
Barium, Ba . 0.80
Cadmium, Cd <0.01
Chromium Cx <0.01
Lead, Pb 0.08
Mexrcury, Hg <0:.0002
Selenium, Se <0.02
Silver, Ag <0.01 _
Beryllium, Be <0.01
Nickel, Ni 0.02
Vanadium, V <0.01
Zine, Zn 0.04
Procedure: TCLP per ZPA Reference SW-846, Method 1311.
Results: TCLP results are reported in milligrams per liter,

(mg/L), on an extract basis.

Respectfully submitted.
COMMERCIAL NG & INEERING CO.
7
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 « TEL: 708-853-9300 FAX:708-953-9306

4Ti COMMERCIALTESTING & ENGINEERING CO.

~

* ,NCE 19082 (
o @ SGS Member of the SGS Group (Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TC.
4665 PARIS STREET
August 12, 1896 SUITE 8-200
} DENVER, CO 8023¢
TEL: (303) 3734772
CARNOT . . FAX: (303) 373-4791
15991 RED HILIL, AVENUE
SUITE 110 Sample identification by
TUSTIN CA 392680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMPLES
TEST #: 7 & 8
Rind of sample ASH TIME : 0800 - 1600
Sample taken at ARGONNE
Sample taken by CARNOT -
Date sampled June 28, 1896
Date received July 11, 1896
Analysis report no. 72-340108
: DETECTION
PARAMETER RESULTS ONITS LINIT METHOD
z Chloride, Cl 68 mg/L 1 SM4500-CL E
= Total Dissolved
Solids, TDS 3530 mg/L 10 sM2540 C
Sulfate, SOs 560 mg/L 1 SM4500-504 C
PH 12.28 s.u. 0.01 SM4500 H
Results: Results are reported as indicated, on an Extract basis.
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Respectfully submitted,

COMMERCIAL TESTING INEERING CO. WA
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINOIS 60148 « TEL: 708-953-3300 FAX: 708-853-9306

' : i COMMERCIALTESTING & ENGINEERING CO.

CE 19082
&l;q ! @ﬁs Member of the SGS Group (Société Générale de Surveillance)
L PLEASE ADDRESS ALL CORRESPONDENCE ~2
4855 PARIS STRIZ™
SUITE B-230
August 13, 1996 DENVER, CO 80233
TEL: (303) 373472
CARNOT FAX: (303) 373<"3"
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMPLES
TEST #: 7 & 8
Kind of sample ASH TIME : 0800 - 1600
Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 28, 1996
Date received __July 11, 19596 -
Analysis report no. 72-340108
DARAMETER RESULTS
/l-
w o Silica, SiOg 53.56
Alumina, Aly03 14.23
Titania, TiOg 0.87
Ferric Oxide, Fey03 3.44
Calcium Oxide, Ca0 18.92
Magnesium, MgO 1.3¢
Potassium Oxide, K30 0.35
Sodium Oxide, Naj0 3.73
Sulfur Trioxide, SO3 3.12
Phosphorus Pentoxide, P40g 0.30
Strontium Oxide, SrO . 0.05
Barium Oxide, BaO 0.00
Manganese Oxide, Mn304 . 0.05
% Moisture @ 105° (as received) 1.02
% Dry Combustibles 18.71
Procedure: Mineral Analysis per ASTM, Part 05.05, Method
D4326-84.
Results: Mineral Analysis results are reported in weight

percent (Wt. %), on an ignited basis.

£
AER .
i Respectfully submitted,
\EF COMMERCIAL TESTING & ENGINEERING CO.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS/TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILIVES
£-485
Original Watermarked For Veur Sratection TERMS AND CONDITIONS ON REVERSE



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE,, SUITE 210-8, LOMBARD, ILLINOIS 60148 » TEL: 708-953-9300 FAX: 708-953-3306

. N

ANCE 1908%
Lt @ SGS Member of the SGS Group (Scciété Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE ~C
. 2865 PARIS STRZZT
SUITE 3.20¢
August 12, 1996 OENVER, CO ££23¢
TEL: (303) 373-477¢
FAX: (303) 3732794

CARNOT
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: ECONOMIZER ASE SAMPLES
TEST #: 7 & 8
Kind of sample ASH TIME : 0800 - 1600
Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 28, 1856 _ -
Date received July 11, 1996
Analysis report no. 72-340108
PARAMETER RESULTS
Aluminum, Al 53900
£ Antimony, Sb <4
& } Arsenic, As <4
b Barium, Ba 320
Cadmium, Cd <2
Chrcmium, Cr 29
Cobalt, Co 6
Copper, Cu 110
Lead, Pb 22
Manganese, Mn 280
Mercury, Hg 0.08
Nickel, Ni <,"4
Selenium, Se <4
Siliver, Ag <2
Thallium, T1 <4
Tin, Sn - 11
Vanadium, V 24
Zinc, 2Zn 190
Procedure: The sample was prepared according to ASTM, Part 05.05,
Method D 3683. The sample was analyvzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.
Antimony, Arsenic, Selenium, Tin and Thallium are determined
by Graphite Furnace Atomic Absorpticn.
Mercury was determined by Double Gold Amalgamation
Cold Vapor Atomic Absorption.
‘i% Results: Results are reported in micrograms per gram (ug/g),
= on a dry basis. Respectfully submitted,

OVER 40 BRANCH LABORATORIES STRATEGICALLY LCCATED IN PRINCIPAL COAL MINING AREAG

COMMERCIAL TESTING
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 » TEL: 708-953-9300 FAX: 708-953-9306

) :fl COMMERCIAL TESTING & ENGINEERING CO.

. ~~SINCE 1908°
A '-.’ @SGS Member of the SGS Group (Société Générale de Surveillance)

_ : PLEASE ADDRESS ALL CORRESPONDENCE ~Z
- 4665 PARIS STREE™

SUITE B-223
August 8, 1996 DENVER, CO 80233
TEL: {303) 373472
’ CARNOT FAX: (303) 373-<73°
15991 RED HILL AVENUE
SUITE 110 ' Sample -identification by
TUSTIN CA 52680 CARNOT
SAMPLE ID: ECONOMIZER ASH SAMPLES
TEST #: 7 & 8
Kind of sample ASH . TIME : 0800 - 1600

Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 28, 1396

'bate received July 11, 1996 -

Analysis report no. 72-340108

TCLP EXTRACT ELEMENTS

$

Arsenic, As <0.02
Barium, Ba . 0.94
Cadmium, Cd <0.01
Chromium Cxr <0.01"
Lead, Pb 0.08
Mercury, Hg . <0.0002
Selenium, Se <0.02
Silvexr, Ag <0.01
Beryllium, Be <0.01
Nickel, Ni 0.02
Vanadium, V <0.01
Zinc, Zn 0.04
Procedure: TCLP per EPA Reference SW-846, Method 1311l.
Results: TCLP results are reported in milligrams per liter,

(mg/L), on an extract basis.

.../?.,au&..\." -
- R
Respectfully submitted, * o ;-/@./wx
COMMERCIAL TESTING & ENGINEERING CO. AT

Denygr ratory
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OVER 40 BRANGH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE,, SUITE210-8, LOMBARD, ILLINOIS 60148 » TEL: 708-953-8300 FAX: 708-953-9306

: I COMMERCIAL TESTING & ENGINEERING CO.

NCE 1905¢
. @ SGS Member of the SGS Group {Société Générale de Surveillance)
’ PLEASE ADDRESS ALL CORRESPONDENCE ~C
46385 PARIS_S_TREE'
August 12, 1936 BENVER, CO 8655,
) TEL: (303) 373472
CARNOT ’ FAX: (303) 373175
15891 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 . CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST #: 3 & 4
Kind of sample ASH TIME : 0900 - 1700
Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 26, 1986 A
Date received July 11, 1996
Analysis report no. 72-340102
. DETECTION
DARAMETER RESULTS ONITS LIMIT METHOD
A Chloride, Cl 38 mg/L 1 SM4500-CL E
s Total Dissolved )
~— Solids, TDS 4250 mg/L 10 SM2540 C
Sulfate, SO4 210 mg/Ls 1 SM4500-504 C

oH 12.40 sS.u. 0.01 SM4500 H

Results: Results are reported as indicated, on an Extract basis.
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE,, SUITE210-8, LOMBARD, ILLINOIS 60148 ¢ TEL: 708-853-8300 FAX: 708-953-3306

: E COMMERCIAL TESTING & ENGINEERING CO.

']NCE 1608¢

.-

@ % Member of the SGS Group (Société Générale de Surveillancs)

PLEASE ADDRESS ALL CORRESPONDENCE 1O
4585 PARIS STREET

SUITE 8-200
August 13, 1996 DENVER, CO 80232
TEL: {303) 3734772
CARNOT ’ FAX: (303) 3734791
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPIES .
TEST %*: 3 & 4
Kind of sample ASH TIME : 0900 - 1700
Sample taken at ARGONNE
Sample taken by CARNOT ~
Date sampled June 26, 1996
Date received July 11, 1996
Analysis report no. 72-340102
/‘} PARAMETER RESULTS
s Silica, Si0, 39.43
Alumina, Alz03 9.08
Titania, TiO, 0.92
Ferric Oxide, Fep03 4.45
Calcium Oxide, Ca0 35.85
Magnesium, MgO 2.17
Potassium Oxide, K20 0.22 )
Sodium Oxide, Nas0 3.86 i
Sulfur Trioxide, S03 ] 3.45
Phosphorus Pentoxide, P50sg. 0.358
Strontium Oxide, Sro 0.08
Barium Oxide, BaO 0.00
Manganese Oxide, MnzO4 0.04
¥ Moisture @ 105° (as received) 0.82
% Dry Combustibles 13.38
Procedure: Mineral Analysis pex ASTM, Part 05.05, Method
D4326-84.
Results: Mineral Analysis results are reported in weight

percent (Wt. %), on an ignited basis.

Respectfully submitted,




GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 ¢ TEL: 708-953-8300 FAX: 708-953-9306

4 I COMMERCIAL TESTING & ENGINEERING CO.-

- INCE 19082
K @ SGS Member of the SGS Group {Soci6té Générale de Survsillancs)

PLEASE ADDRESS ALL CORRESPONDENCE TC:
4665 PARIS STREEY

SUITE 8-200
August 12, 1996 DENVER, CO 80239
} TEL: (303) 3734772
CARNOT . FAX: (303) 3734791
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT

SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST #: 3 & 4

Xind of sample ASH TIME : 0900 - 1700

Sample taken at ARGONNE .
Sample taken by CARNOT
Date sampled June 26, 1996 _

Date received July 11, 1386

Analysis report no. 72-340102

PARAMETER RESULTS
Aluminum, Al 38600
Antimony, Sb <4
Arsenic, As <4
Sarium, Ba 620
Cadmium, Cd <2
Chromium, Cr 44
Cobalt, Co i1
Ccpper, Cu 44
iead, Pb <20
Manganese, Mn 240
Mercury, Hg 0.26
Nickel, Ni 12
Selenium, Se 15
Silver, Ag 2
Thallium, T1 - <4
Tin, Sn - <4
Vanadium, V 48
Zinc, Zn 35
Procedure: The sample was prepared according to ASTM, Part 05.05,

Method D 2683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy .-

Antimony, Arsenic, Selenium, Tin and Thallium are determined
by Graphite Furnace Atcmic Absorption.

Mercury was determined by Double Gold Amalgamation
Cold Vapor Atomic Absorpticn.

===

i
)

Results: Results are reported in micrograms per gram (ug/g),

= on a dry basis. Respectiully submitted,
COMMERCIAL TEST! & BNGINEERING CO.
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OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, JIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINOIS 60148 « TEL: 708-853-9300 FAX: 708-853-9306

:Ti COMMERCIAL TESTING & ENGINEERING CO.

"icE 19082
@ SGS Member of the SGS Group {Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE T2
4683 PARIS STREST
T= B.20
August 8, 1996 CENVER. £ s
’ TeL: (303) 3734172
CARNOT FAX: (303) 373472
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST #: 3 & 4
Kind of sample ASH TIME : 0500 - 1700
Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 26, 19396
Date received July 11, 1996 -
Analysis report no. 72-340102
Arsenic, As <0.02
Barium, Ba . 2.1
Cadmium, Cd& <0.01
Chromium Cz <0.01
Lead, Pb <0.05
Mercury, Hg <0.,/0002
Selenium, Se 0.03
Silver, Ag _ <0.01
Bervllium, Be ’ <0.01
Nickel, Ni <0.01
Vanadium, V 0.03
Zine, 2Zn 0.03
Procedure: TCL? per EZPA Reference SW-846, Method 1311.
Results: . TCLP results are reported in milligrams per liter,

(mg/L), on an extract basis.

HE RS}
i £x

Respectfully submitted, IF
COMMERCIAL i
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OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
2485



GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINOIS 60148 » TEL: 708-953-8300 FAX: 708-853-9305

4 i COMMERCIAL TESTING & ENGINEERING CO.

ACE 19082
. @ SGS Member of the SGS Group (Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE “2-
4655 PARIS STRES”
August 12, 1996 SUITE 8-2C9
’ !?rENVER. CO 80235
EL: (303) 3734772
CARNOT FAX: (303) 3734731
15981 RED HILL AVENUE
SUITE 110 Sample identificaticn by
TCSTIN CA 92680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST . 5¢ 6
Xind of sample ASH TIME : 0800 - 1600

Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 27, 199¢

Date received July 11, 1996

Analysis report no. 72-340103

DETECTION
PARAMETER RESULTS UNITS LIMIT METHOD
Chloride, Cl 75 mg/L : 1 SM4500-CL E
Total Dissolved
Solids, TDS 3470 mg/L 10 SM2540 C
Sulfate, SO4 240 mg/L 1 SM4500-S04 C

pH 12.25 s.u. 0.01 SM4500 H

Results: Results are reported as indicated, on an Extract basis.

Respectfully submitted,
COMMERCIAL SES SNGINEERING CO.

.
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 ¢ TEL: 708-853-9300 FAX:708-853-9306

: I COMMERCIAL TESTING & ENGINEERING CO.

" cE 19082
. ...’ @ SGS Member of the SGS Group (Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE *-
) 4665 PARIS STREZ™
SUITE 8-200
August 13, 1996 DENVER, co= 80;39
TEL: (303) 3734772
’ CARNOT FAX: (303) 373-4731
15891 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST %: 5 &6
Kind of sample ASH TIME : 0800 - 1600

Sample taken at ARGONNE
Sample taken by CARNOT

Date sampled June 27, 199¢

Date received July 11, 1886

2nalysis report no. 72-340103

PARAMBETER RESULTS
Silica, 8103 40.41
Alumina, Aly0O3 9.41
Titania, TiOp . 1.06
Ferric Oxide, Fep03 5.30
Calcium Oxide, CaO 30.97
Magnesium, MgO 2.36
Potassium Oxide, K30 0.30
Sodium Oxide, Naj0 4.29 ;
Sulfur Trioxide, SO3 4.35 . —
Phosphorus Pentoxide, P30z 0.38
Strontium Oxide, SrO’ : 0.09
Barium Oxide, BaO 0.10
Manganese Oxide, Mn304 0.05
% Moisture @ 105° (as received) 0.88
% Dry Combustibles 11.37
DProcedure: Mineral Analysis per ASTM, Part 05.05, Method
D4326-84.
Results: Mineral Analysis results are reported in weight

percent (Wt. %), on an ignited basis.

Respectfully submitted,

COMMER, ENGINEZRING CO.

Denvgf Laboratory
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AR! . TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 ¢ TEL: 708-953-3300 FAX: 708-953-3306

4 I COMMERCIAL TESTING & ENGINEERING CO.

NCE 1908Y
SR @ %S Member of the SGS Group {Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
4865 PARIS STREET
August 12, 1996 SENVER, CO 0595
’ TEL: (303) 3734772
CARNOT FAX: (303) 3734751
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST #: 5 & 6
Rind of sample ASH TIME : 0800 - 1600
Sample taken at ARGONNE
Sample taken by CARNOT )
Date sampled June 27, 1996 .
Date xeceived July 11, 13996
Analysis report no. 72-240103
PARAMETER RESULTS
. Aluminum, 2l 45000
P Antimony, Sb <4
; } Arsenic, As <4
* o Barium, Ba 650
Cadmium, Cd <2
Chromium, Cr 56
Cobalt, Co 11
Copper, Cu 52
Lead, Pb 83
Manganese, Mn 300
Mercury, Hg 0.36
Nickel, Ni il
Selenium, Se 20
Silver, Ag <2
Thallium, T1 <4
Tin, Sn - . 5
Vanadium, V 70
Zinc, Zn 78
Procedure: The sample was prepared according to ASTM, Part 05.05,

Method D 2683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Antimony, Arsenic, Selenium, Tin and Thallium are determined
by Graphite Furnace Atomic Absorpticn.

Mercury was determined by Double Gold Amalgamation
Cold Vapor Atomic Absorption.

Results: Results are reported in micrograms per gram {(ug/g),
o a Y hias:'s' Respactfully submitted,
COMMERCIAL T
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINOIS 60148 » TEL: 708-953-8300 FAX: 708-953-9306

, :TI COMMERCIAL TESTING & ENGINEERING CO.

ICE 1908¢
@ SGS Member of the SGS Group {Socidté Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE T3
4665 PARIS STRE=™
SUITE 8-2¢5

August 8, 1996 DENVER, CO 86235
. TEL: (303) 3734772
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 52680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST #: 5 &6
Kind of sample ASH TIME : 0800 - 1600

Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 27, 1896

Date received July 11, 1996

Analysis report no. 72-340103

fi"} TCLP EXTRACT ELEMENTS

Arsenic, As <0.02
Barium, Ba : 1.7
Cadmium, Cd <0.01
Chromium Cr 0.01
Lead, Pb 0.10
Mercury, Hg <0.0002
Selenium, Se 0.05
Silver, Ag <0.01
Bexryllium, Be <0.01
Nickel, Ni 0.04
Vanadium, V <0.01
Zinc, Zn 0.04

Procedure: TCLP per EPA Reference SW-846, Method 1311.

Results: TCLP results are reported in milligrams per liter,

(mg/L), on an extract basis.

Respectfully submitted,
COMMERCIAL TESZING & E

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED !N PRINCIPAL COAL MINING AREAS/TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE,, SUITE 210-B, LOMBARD, ILLINOIS 60148 » TEL: 708-953-6300 FAX: 708-953-8306

:TE COMMERCIAL TESTING & ENGINEERING CO.

© #CE 1908¢ o\
L - SGS Member of the SGS Group {Société Générale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE 72

4653 PARIS STREST

‘ SUITE B-2£0

August 12, 1996 DENVER, CO 80239
TEL: (303) 3734772
FAX: (303) 3734751 _

CARNOT
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 52680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST #: 7 & 8
‘Kind of gample ASH TIME : 0800 - 1600

Sample taken at ARGONNE
Sample taken by CARNOT
" Date sampled June 28, 1886
Date received July 11, 1996

Analysis report no. 72-340104

DETECTION
DARAMETER RESULTS DNITS LIMIT METHOD

3 Chloride, Cl 153 mg/L 1 SM4500-CL E
Total Dissolved

Solids, TDS 3450 mg/L 10 SM2540 C

Sulfate, SOa 200 mg/L 1 SM4500-S04 C
pH 12.32 s.u. 0.01 SM4500 H
Results: Results are reported as indicated, on an Extract basis.

Respectfully submitted,
COMMERCIAL TESNNG & ENGINEERING CO.

B OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS./TIDEWATER AND GREAT LAKES PORTS AND RIVER | AADING FACILITIES



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINOIS 50148 » TEL: 708-053-9300 FAX: 708-853-9305

4 i COMMERCIALTESTING & ENGINEERING CO.

JCE 19082
. @ %s Member of the SGS Group (Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE 7C*
4665 PARIS STREET
SUITE B-200
August 13, 13996 DENVER, CO 30235
) TEL: (303) 3731772
CARNOT FAX: (303) 3734791
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 92680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST : 7 &8
Kind of sample ASH TIME : 0800 - 1600

Sample taken at ARGONNE
Sample taken by CARNOT ’ .
Date sampled June 28, 1956

Date xreceived July 11, 1996

Analysis report no. 72-340104

yﬁ DARAMETER RESULTS

Silica, SiOp 45.27
Alumina, Als0O3 12.02
Titania, TiOp 1.30
Ferric Oxide, FegpO3 ' 4.51
Calcium Oxide, Cal 25.61
Magnesium, MgO 2.06
Potassium Oxide, X30 0.41
Sodium Oxide, Nas0 4.05 ;
Sulfur Trioxide, SO3 4.16
Phosphorus Pentoxide, Po0sg 0.41
Strontium Oxide, Sx0 ) 0.07
Barium Oxide, BaO 0.08
Manganese Oxide, Mn304 0.03
% Moisture @ 105° {as received) 0.95
% Dry Combustibles 12.20

Procedure: Mineral Analysis per ASTM, Part 05.05, Method

D4326-84.
Results: Mineral Analysis results are reported in weight

percent (Wt. %), on an ignited basis.

Respectiutly submitted,
COMMERCIAL T& ENGINEERING CO.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AR TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINOIS 60148 » TEL: 708-953-3300 FAX: 708-953-9306

A I COMMERCIAL TESTING & ENGINEERING CO.

22 1908®
@ SGS Member of the SGS Group {Société Générale de Survaillancs)

PLEASE ADDRESS ALL CORRESPONDENCE 70:
4665 PARIS STREST

SUITE 8-2C0
August 12, 1996 DENVER, CO 80239
TEL: (303) 3734772
CARNOT X FAX: (303) 3734791
15991 RED HILL AVENUE
SUITE 110 Sample identification by
TUSTIN CA 52680 CARNOT
SAMPLE ID: BAGHOUSE ASH SAMPLES
TEST #: 7&8
Rind of sample ASH TIME : 0800 - 1600
Sample taken at ARGONNE
Sample taken by CARNOT ’
Date sampled June 28, 1896
Date received July 1i, 15886
Analysis xreport no. 72-340104
DARAMETER RESULTS
Aluminum, Al 57100
Antimony, Sb i 10
Arsenic, AS 6
Barium, Ba 570
Cadmium, Cd <2
Chromium, Cr 61
Cobalt, Co 21
Copper, Cu 84
Lead, Pb 98
Manganese, Mn 300
Mercury, Hg 0.33
Nickel, Ni 21;
Selenium, Se 14
Silver, Ag <2
Thallium, T1 <4
Tin, Sn . 12
Vanadium, V 59
Zine, Zn 200
Procedure: The sample was preparsd according to ASTM, Part 05.05,

Method D 3683. The sample was analyzed for trace
elements by Inductively Coupled Plasma Emission
Spectroscopy.

Antimony, Arsenic, Selenium, Tin and Thallium are determined
by Graphite Furnace Atcmic Absorption.

Mercury was determined by Double Gold Amalgamation
Cold Vapor Atomic Absorption.
=§::‘ Results: Results are reported in micrograms per gram (ug/g),

on a dry basis. : Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, ADEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACIUTIES



GENERAL OFFICES: 1913 SOUTH HIGHLAND AVE., SUITE210-B, LOMBARD, ILLINOIS 60148 ¢ TEL: 708-853-9300 FAX: 708-953-8306

:TI - COMMERCIALTESTING & ENGINEERING CO.
"CE 39082

Ki

; @ SGS Member of the SGS Group (Société Générale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE T0
4665 PARIS STREET

SUITE 8-2¢0

August 8, 1996 DENVER, CO 50239
’ TEL: (303) 3734772

CARNOT FAX: (303) 3734791

15991 RED HILL AVENUE

SUITE 110 Sample identification by

TUSTIN CA 92680 CARNOT

SAMPLE ID: BAGHOUSE ASH SAMPLES
i TEST #: 7 & 8
Rind of sample ASH TIME : 0800 - 1600

Sample taken at ARGONNE
Sample taken by CARNOT
Date sampled June 28, 1996 )

Date received July 11, 1896

Analysis report no. 72-340104

o } TCLP ZXTRACT ELEMENTS

Arsenic, As <0.02
Barium, Ba . 1.8
Cadmium, Cd <0.01 -
Chromium Cr . 0.02
Lead, Pb 0.08
Mercury, Hg 0.0002
Selenium, Se 0.03
Silver, Ag ] <0.01
Beryllium, Be <0.01
Nickel, Ni <0.01
Vanadium, Vv <0.01
Zine, Zn 0.03

Procedure: TCLP per EPA Reference SW-846, Method 1311.

Results: TCLP results are reported in milligrams per liter,

(mg/L), on an extract basis.

Respectfully submittea.
COMMERCIAL TESTNG, NGI RING CO.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, EWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
i



Appendix F :
ASTM D5759 Characterization of Coal Fly Ash and Clean Coal
Combustion Fly Ash for Potential Uses
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45"9 Designation: D 5759 - 95

5

Standard Guide for

ASTM D5759 95 WM 0759510 D5b3781 4b0 WE

AMLIICAN SOCILTY | OR TESTING AND MATERIALS
1916 Hace St Flidadelphla, Pa 19103
Hepurted trom the Annual Hook o8 ASTM Standards. Copyraht AS ™
1 e0t Inted itz the cuerent combined mdex, will appear in the next cddan

Characterization of Coal Fly Ash and Clean Coal Combustion

Fly Ash for Potential Uses’

This standard is issued under the fixed designation D 5759; the number immediately following the designation indicates the year of
ariginal adoption or, in the case of revision, the year of last revision. A number in parenthescs indicates 1he year of Jast reappsoval. A
superseript epsilon {e) indicates an cditorial change since the lust revision or reapproval. -

1. Scope )

1.} This guide recommends standards for the character-
ization of Ny ash from the combustion of coal, fly ash from’
conl combusted in the presence of alkaline materials, and fly
ash from combusted coal in which the flue gases have been
treated with alkaline materials in the presence of the {ly ash.

1,2 This guide provides recommended and optional test
methods for fly ash cvaluation. Acceptance criteria can be
negotiated between the producer and the user according to
the potential end use.

1.3 The coal fly ash and clean coal combustion fly ash of
this guide do not include the following:

1.3.1 Dusts from kilns producing products such as lime,
portland cement, activated clays, ete.;

1.3.2 By-products of fluc gas desulflurization that arc not
collected with the primary fly ash removal equipment such
as the baghouse or clectrostatic precipitator; and
- 1,3.3 Fly ash or other combustion products derived from

:¢ burning of waste; municipal, industrial, or commercial
garbage; sewage sludge or oth. r refuse, or both; derived fuels;
wood; wood waste products; rice hulls; agriculture waste; or
other non-coal fuels or other such fuels blended with coal, or
some combination thereof,

(.4 Fly ash may contain some trace elements that may
affect performance or potential nd use.

1.5 The values stated in inch-pound units are to be
regarded as the standard. The values given in parentheses are
for information only.

1.6 This siandard does nat purport to address all of the
safery concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2,1 ASTM Standards:

C 22 Specification for Gypsum?

C 25 Test Methods for Chemical Analysis of Limestone,
Quicklime, and Hydrated Lime?

C 51 Terminology Relating to Lime and Limestone (As
Used by the Industry)? .

! ‘This guide is under the jurisdiction of ASTM Committee D-34 on Waste
<narement and is the direct responsibility of Subcommitice D34.09 on
' reaiment.
Current edition appraved July 15, 1995, Published September 1995,
3t Hoek qf ASTM Stadarchy, Yol 041

C 109 Test Mcthod for Compressive Strength of Hydraulic
Cement Mortars (Using 2-in. or 50-mm Cube
Specimens)?

C 110 Test Methods for Physical Testing of Quicklime,
Hydrated Lime, and Limestone?

C 114 Test Methods for Chemical Analysis of Hydraulic
Cement?

C 150 Specification for Portland Cement®

C 191 Test Method for Time of Setting of Hydraulic
Cement by Vicat Needle?

C 311 Test Methods for Sampling and Testing Fly Ash or
Natural Pozzolans for Use as a Mineral Admixture in
Portland-Cement Concrete?

C 400 Test Mcthod for Testing Quicklime and Hydrated
Lime for Neutralization of Waste Acid?

C 593 Specification for Fly Ash and Other Pozzolans for
Use with Lime?

C 595 Specification for Blended Hydraulic Cements?

C 602 Specification for Agricultural Liming Materials?

C 618 Specification for Coal Fly Ash and Raw or Calcined
Natural Pozzolan for Use as a Mineral Admixture in
Portland Cement Concrete?

D 546 Test Mcthod for Sieve Analysis of Mineral Filler for
Road and Paving Materials*

D 1973 Guide for Design of a Linear System for Contain-
ment of Wastes®

D 2795 Method for Analysis of Coal and Coke Ash®

D 3178 Test Method for Carbon and Hydrogen in the
Analysis Sample of Coal and Cokc®

D 3682 Test Method for Major and Minor Elements in
Coal and Coke Ash by the Atomic Absorption Mcthod®

D 3683 Test Method for Trace Elements in Coal and Coke
Ash by the Atomic Absorption Method®

D 4326 Test Method for Major and Minor Elements in
Coal and Coke by X-Ray Fluorescence®

D 5239 Practice for Characterizing Fly Ash for Use in Soil
Stabilization?

E 1266 Practice for Processing Mixtures of Lime, Fly Ash,
and Heavy Metal Wastes in Structural Fills and Other
Construction Applications®

2.2 Oiher Document:

USEPABMcthod 9100-SW846 Falling Head or Constand
Head

3 Annual Book of ASTM Standurds, Vol 04.02.

4 Annual Book of ASTM Standards, Yol 04.03.

$ Annual Book of ASTM Standards, Vol 11.04,

6 Annual Bovk of ASTM Standards, Vol 05.05.

? Annual Book of ASTM Standords, Vol 04.09.

% Available from Standardization Documents Order Desh, Rldg 4 Section 1D,
7K} Robhins Ave, Philadelphia, PA 19111-S094, Aun: NPODS
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3. Terminology

3.1 Definitions:

2.1.1 clean coal combustion—the burning of coal, coal
culm, or coal fines in a furnace designed to operate to
minimize emissions (that is, a fluidized bed or acrated
fluidized bed, etc.) or coal burned in the presence of alkaline
materials, which combine to reduce these emissions.

3.1.2 fly ash, n—residual material that exits a combustion
chamber in the flue gas.

4, Significance and Use

4.1 This guide provides guidance for the characterization

of coal fly ash or clean coal combustion fly ash for potential
uses in which absorption, cementitious activity, pozzolanic
activity, pH adjustment, heat rise, or stabilization and
solidification propertics may be desired.

§. Chemical Composition

5.1 Fly ash from coal and clean coal combustion can be
characterized by the recommended chemical tests of Table !
and may be characterized further by the optional chemical
tests of Table 2. Limits may be specificd by the purchaser if
required for a specific application. The most recent limits
established by the appropriate regulatory agency shall govern
if no specific parameters are required. See Appendix X1 for
possible nonmandatory information for various ¢nd uses of
fly ash.

6. Physical Tests

6.1 Fly ash from coal and clean coal combustion can be
tested further in accordance with the optional physical tests
of Table 3, if required by the purchaser.

7. Shipments for Delivery to Purchaser

7.1 Fly ash shipped for delivery to the purchaser snould be
from a single combustion unit or a blend from .multiple
combustion units, as agreed upon between the purchaser and
the supplier, such that the delivered fly ash complics with the
provisions of Scctions 8 and 9 herein.

8. Sampling and Testing

8.1 Take individual, representative samples of at least 0.5
Ih (227 g) from cach 100 tons (100 Mg) of fly ash delivered to
the purchaser.

8.2 Samples are composites of 0.5-1b (227-g) individual

samples of fly ash taken from ecach 100 tons (100 Mpg)
shipped. The minimum composite sample size should not be

TABLE 1 Recommended Chemical Tests

Test Method Component(s) Limit4

c114 sulfur trioxide {(SO4), %2
c 311 moisture content, %
C 311 oss on igaition, %
D 2795, D 3682, or cakdum oxide {(CaO), ®

D 4326
D 2795, D 3682, or mognesium oxide (MgO), %

D 4326
D 2795, D 3682, or silicon dioxIde (S10,) plus aluminum oxide

04326 {ALO4) plus Iron oxida (Fo,05), %

4 On specific projocts, 8 minimum or maximum may bu applicabls.
# Fty ash replaces hydraullc comont mothod.

0

TABLE 2 Optional Chemical Tests# (Limits to be Specified Only
i Applicable, by the Purchaser)

Test Method Component(s) Lmit¢
cas available lime Index (ALY, %€
C 311 availacle alkales as N2,0. %
C 400 pHO
C 602 calcium carbonate equivalent {CaCOy). %
D 3178 carbon (C), %
D 3683 trace stements (totals) (for exampile, sulfide,

suifite, and sulfate)

A Individual requiroments may be specifiad by the purchaser it appticable 1o the
project for which fty ash is to be used.

# On spocilic projocts, 8 minimum or maximum may be applicable.

€ Fly ash replaces fimastons in analysis.

D Fly ash roplacas quicklime ln method.

TABLE 3 Optional Physical Tests4 (To-be Specitied Only as
Required by the Purchadér)

Component(s)
compressive strength of hydrauic cement mortars, psi¥

Test Method
Cc109

c110 heat rise (slaking rate), °C¢

C 191 timo of sat, min®

c 311 amount retained on No. 325 siave, %

c3n strongth activity index with portiand cement .
7 days, % of control
28 days. % of control

C31t wales requirement, % of control®

C 31t specific gravity

C 311 increase in drying shrinkage, %

can reactivity with cement alkalies, mortar sxpansion, % of controt

C 31t soundnass

C 593 amount retained on No. 200 sieve, %

C 593 amount retained on No. 30 sieve, %

C593 lime pozzolan strength 7 days, psi

lime pozzolan strength 28 days, psi
USEPA Method 9100-SW846

A Individual requirements may be specified by the purchaser if applicable to the
project for which fly ash is 1o be used.

8 Modification of Test Mathod C 109 to approximate proportion(s) of fiy esh
instead of cemnent; or fly ash In combination with other materia's to be used on the
project (that is, cement, lima, etc.) should be used.

< Modity Test Methods C 110 to & propertion of fly ash instead of kme. The fly
ash to waler ratio may nead to be modified further to obtain measuwrable results.

D Comparisons of water requirements 1o a control material, used ot an equal
tlow, may be usoful to determine the relative water requiremant.

less than 8 Ib (3.6 kg). Composites are 1o consist of nearly
equal amounts from, individual samples and be mixed
thoroughly.

8.2.1 If insufficient fly ash has been shipped to comply
with the composite sample requirements as listed in this
section, an individual sample, or samples, may be used if

agreed upon between the purchaser and the supplier. These
samples should be at least | Ib (454 g) and may represent less
than 100 tons (100 Mg) shipped.

8.3 The recommended tests of Table 1 are performed on 2
sample of at least | Ib (454 g) composited of individuai
shipment samples, at a frequency no less than semiannual
when at least 100 tons (100 Mg) of fly ash have been shipped
to a purchaser.

8.4 For limits as requircd by the purchaser from Tables 2
and 3, optional tests may be performed on the following
frequency unless otherwise agreed upon between the supplicr
and the purchaser prior 1o shipment:

8.4.1 Every 2000 tons (2000 Mg) shipped,

8.4.2 A calendar month during which at least 100 tons



—

(100 Mg) of fly ash have been shipped to a purchaser.

9, Test Method
9.1 Testing is conducted in accordance with the appro-

priate sections of the ASTM standards, or noted modifica-
tions, indicated in Table |, the optional Tables 2 and 3, and
the nonmandatory information of Appendix X1, as specified
by the purchaser. Individual lests may be selected from
Tables 2 and 3 and Appendix X1 according to the need of
the uscr.

10. Inspection and Rejection

10.1 Upon agreement with the supplier, the purchaser
should establish the criteria for inspection and testing. The
eriteria for rejection should be based on the ability of the

material to comply with the appropriate specifications as -

referenced by the purchaser.

ASTHM D5759 95 WM 0759510 0D5b8783 233 MM
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11. Compliance and Certification

11.1 Fly ash sampling and testing pursuant 10 Section &
may be performed as the fly ash is produced or shipped, or
both. Certification of compliance should be provided by the
supplicr with shipments of fly ash shipped from the produc-
tion site, at the purchaser’s request. If requested by the
purchaser, test results on samples of the fly ash shipped
should be sent to the purchaser as soon as they arc available.

12. Retention of Test Samples
12.1 Samples shall be rctained in airtight containers.
Sample retention times arc permissible if agreed upon
between the purchaser and the supplier prior 1o shipment.
12.2 It is suggested that test data records should be
maintained for a period of three years.

13. Keywords

13.1 characterization of clcan coal combustion fly ash;
characterization of clean coal fly ash: characterization of coa
fly ash; fly ash for potential use

APPENDIX

(Nonmandatory Information)

Xi. POTENTIAL END USE

TABLE X1.1 Potential End Use4

Suggested Referenced Waste P\:\?az:tr: Soil Soil Mineral  Pozzolanic Slurry Cement Concrete Gypsurm:
Documents Treaiment 4, eatment Amendment Stabilalization  Filler Liners Wall Product Product Product
USEPA Method 9100-SWB46 X X

Specinication C 22 X X X X
Test Methods € 25 X X

Test Method C 103 X X X X X

Test Methods C 110 X X X X

Test Malhods C 114 X X X X X

Specification C 150 X

Test Method C 191 X X

Test Mathods C 311 X X X

Test Method C 400 X X X

Specification C 593 X

Speaificaton C 595° X

$pecification C 602 X

Specification C 618 X

Test Method D 546 X

Guide D 1973 X

Mothod D 2795 X X X

Tost Method D 3178 X

Tust Method D 3683 X X X

Practice D 5239 X

Practice E 1266 X X X

A The use of this tablo 15 meant to assist the purchaser in selecting applicable best procedures for 3 specified end use. 1 1S suggestive only.
# Suggeslod documents are to assist in charactenzing fly ash as a substitute for the subject materials of these documents.

Tho Amorican Socioty for Testing and Malcrials takes no posttion respecting tho vahdily of any palent rights assertod in connoclion
with any iom mantionod i this slandard. Usors of this standurd aro cxprossly advisod thal dotormination of the vahdity ol any such
patont tights, and 1o risk of mtringement o such tights, are antuoly thair own rosponsidilily.

This standard is subjec! fo revision al any timo by the responsible (echnical commiltes and must be reviawod ovory five yoars and
ol not revised, elthor raopproved or withdrawn. Your comments aro inviled oither lor rovision of this standard or for additiona! standards

ond should bo addrossud lo ASTM Hoadquarters.

Your commants will receive carolul consideration at a mooling of the responsible

technical commiltoa, which you may attend. Il you {ool that your comments havo nol received & fair hoaring you should mako you?

viows known (o tho ASTM Commilieo on Standards,

1916 Raco SI., Philsdelphig, PA 19103.
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LOCKHEED MARTIW

Lockheed Martin Idaho Technologies Company

INTERDEPARTMENTAL COMMUNICATION

Date: May 30,1998

To: T. A. Langenwalter MS 3650 6-3320

From: T.E. Sivj}lé MS 3655 6-9273

Subject: ICPP ASH PIT WASTE ALTERNATIVE STUDY — TES-3-98

Cost Estimating has prepared a Project Support Estimate for the above mentioned project. Unit
cost information has been presented on detail sheets, following the format outlined in the
alternative study report.

Preliminary scoping information was discussed with cognizant engineers to form the basis of the
estimate. Cost information was extrapolated from projects similar in nature, as well as historical
data and vendor quotes. All costs have been presented in current year FY 1998 dollars.
Assumptions, relating to the basis of the estimate, have been included on the attached
Recapitulation Sheet.

Should you have any questions, please feel free to contact Terry Sivill, OV ID-TES, phone, 526-
9273.

tes

Attachments

Cc: Estimate File 2377-A /éﬂy
M. C. Pettet MS 3650



Lockheed Martm Idaho Technologies Company

COST ESTIMATE SUPPORT DATA RECAPITUATION -

Project Title: ICPP ASH PIT WASTE ALTERNATIVE STUDY

Estimator: T. E. SIVILL Date: 4/30/98 .
File: 2377-A. . Approved by: @{/

I- SCOPE OF WORK: Brief description of the proposed project.

The ash pit at ICPP currently being used for disposal of fly ash from the ICPP Coal Fired Boiler
Plant is near full capacity. A Conceptual Design has been performed for an additional disposal
pit at ICPP. The alternative study proposes potential recycling/reuse of the ash in lieu of
disposal. Details of how the ash material would be mined from the pit or taken directly from
the boiler plant system, to date, have not been designed.

Unit costs were developed targeting ash removal directly from the boiler plant system and
retrieval from the existing ash pit. A single cost scenario was developed with the engineering
team to establish a benchmark for further project development. A number of other possible
alternatives were discussed and may be addressed pending at a later date based on future study.

. BASIS OF THE ESTIMATE: Drawings, Design Report, Engineers Notes and/or other
documentation upon which the estimate is originated.

Scope and costs were coordinated with the cognizant engineers at a preliminary planning stage.

Planning Cost Estimats File 2333-A, Coal Fired Steam Boiler Facility Inert Bed Material
System, dated 5/12/96.

III. ASSUMPTIONS: Conditions statements accepted or supposed true without proof of
demonstration. An assumption has a direct impact on total estimated cost.

The following assumptions were developed for the ash removal directly from the boiler plant
_system. :

e A 1200 cf bulk storage silo will be located next to the existing limestone silo on the south
side of the main boiler plant.

e Cost allowances for ash material pneumatic feed pumps, piping systems, electrical power
and controls were derived from a previous CPP boiler plant upgrade estimate.

e An ash blender/mixer has been included based on engineering input and vendor quote. An
allowance was made for installation of the equipment and for existing system modifications
required based on minimal information.

o Percentages were for Title Design, Title ITI Inspection, PM/CM, and LMITCO adders based

on INEEL historical data.




COST ESTIMATE SUPPORT DATA RECAPITUATION
- Continued —

Project Title: ICPP ASH PIT WASTE ALTERNATIVE STUDY

File: 2377-A

Page 2

IV.

ASSUMPTIONS: Conditions statements accepted or supposed true without proof of

demonstration. An assumption has a direct impact on total estimated cost. .

The following assumptions were developed for the ash removal from the existing ash disposal

A new Y% mile long by 10 ft wide gravel equipment access road was to the existing pit.

For unit costing purposes a one month campaign was assumed as a typical duration for

retrieval. Excavation and processing rates for the one month campaign are assumed at 50

tons/day or 74 cy/day. Should excavation and processing demand become a full production

retrieval excavation and processing could be significantly increased.

Equipment utilized for retrieval and processing were leased and purchased as outlined

below:

e Excavator was leased from the CFA Equipment Pool

¢ Ash processing equipment included a vibrating grizzly feeder, jaw crusher, and
discharge conveyance system to transport truck. This equipment was not readily
available for lease at INEEL and was assumed purchased.

e Transport vehicles is assumed to be a 12 cy lined dump truck. This estimate assumes
transport of material is within the ICPP area only. No mileage costs have been included
for offsite transport. - .

The operations crew are assumed all onsite LMITCO personnel. An average size crew of

(6) fie’s was developed for costing purposes made up of the following:

e (1)Excavator operator

(1)Laborer/Spotter

(2)Processing Equipment Operators

(1)Teamster/Supervisor

(1)Safety/Quality Engineer

Removal of soil overburden/cover, unique separation of fines material, or additional treatment
systems specific end users have not been scoped or costed at this time.

_Listed below are other miscellaneous costs presented randomly on the detail sheets as additional
engineering information only.

e Cost of purchase of semi/tractor and trailer with tarp cover based on a vendor 'quoté.

Average cost of commercial grade fly ash is $45/ton. Costs are based on ash material
delivered to local concrete subcontractors. Material is primarily purchased from the Jim
Bridger Power Plant in Rock Springs Wyoming. Other coal fired plant sources exist in Utah
and Oregon.

One potential end use of the material was a slurry mix for a spray application. Costs for
rental equipment and operations were included.




COST ESTIMATE SUPPORT DATA RECAPITUATION
- Continued — ‘ .

Project Title: ICPP ASH PIT WASTE ALTERNATIVE STUDY

File: 2377-A

Page3

V.

CONTINGENCY GUIDELINE IMPLEMENTATION: The percentage used for -
contingency as determined by the contingency allowance guidelines can be altered to reflect the
type of construction and conditions that may impact the total estimated cost. :

Typical Planning Estimates include a contingency range 0f 20% to 30%. The alternative study
does not include the scoping information required for a planning estimate. A contingency

analysis was not requested for this study, however was included as a separate line item at 30%.

OTHER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE

Costs were developed on a single scenario as a benchmark for further recycling evaluation. A
number of potential applications were discussed but lacked definition for costing. Each
customer will have specific requirements defining the ash process needed. As the scope
becomes further defined costs shall be reviewed and adjusted.
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