











The magnitude of the expansion of the experimental mixtures was less in the field than

——inthe taboratory-Thefield-expansion-of the AFBC concrete base equaled 0.20 percent

after 58 days. Expansion of field compacted AFBC concrete base specimens, cured in the
laboratory, averaged 0.36 percent after 51 days and 0.59 percent after 112 days. Field
expansion of the AFBC stabilized pond ash subbase also .averaged 0.20 percent, but after
only 34 days of monitoring. Compacted specimens of the AFBC stabilized pond ash, cured
in the laboratory, expanded 0.43 percent after 24 days and averaged 0.62 percent
expansion after 108 days.

Deflection measurements were obtained at various stages of construction using the model
400 Road Rater. Deflection measurements were obtained on the compacted subgrade
immediately before placement of the experimental materials and at various times after
placement of the experimental AFBC concrete base and AFBC stabilized pond ash
subbase mixtures. Analysis of the deflection measurements generally indicated a
significant increase in the overall stiffness of the pavement structure due to the addition
of the experimental layers. Analysis of deflection tests conducted over an 82-day period
on the experimental AFBC concrete base layer indicated the dynamic stiffness of the
experimental layer appeared to peak after 14 days. There were some variations in the
deflections after 14 days but the overall trend of the dynamic stiffness was to decrease.
The variations were attributed to either temperature changes within the pavement layers
or changing moisture conditions within the subgrade. After 82 days, the average dynamic
stiffness of the pavement structure had decreased 34 percent below the peak dynamic
stiffness at 14 days. The results of compressive strength and static chord modulus of
elasticity tests of field compacted specimens did not show a substantial decrease in
strength. In fact, the AFBC concrete base mixture continued to gain strength throughout
the 112-day laboratory evaluation period.

Deflection tests were performed up through 45 days after final placement of the AFBC
stabilized pond ash subbase mixture. Again, the experimental subbase layer substantially
increased the dynamic stiffness of the pavement structure. The subgrade stiffness was
estimated to be 230,000 pounds-force per inch just prior to the placement of the
experimental subbase material. The subbase layer was tested after a seven-day curing
period. The pavement structure had a dynamic stiffness of about 730,000 pounds-force
per inch at that time. Deflections after 21 days were higher than the seven-day
deflections, indicating a less rigid structure. However, deflection readings taken 35 and
45 days after placement indicated increasing dynamic stiffnesses. This indicates that the
experimental AFBC stabilized pond ash subbase material continued to gain strength
during the 45-day evaluation period. Laboratory strength tests also indicated continued
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strength gain throughout the 112-day laboratory evaluation period. Still, it must be
—cgutioned-that-the-apparent-inerease-in-the-overall dynamic stiffness of the pavement

structure could be as much the result of temperature changes within the pavement
layers, or changing moisture conditions within the subgrade as it could be an actual
strengthening over time of the experimental layer.

CONCLUSIONS

This was the first full-scale project in Kentucky wherein AFBC residue and a ponded
bottom fly ash, both waste materials, were utilized to construct stabilized road base and
subbase layers. The following conclusions are based upon the short-term observations.

1. Previous reported research concluded that prehydrated AFBC residue, pulverized
coal fly ash, and aggregate could be used to construct a stabilized base course,
provided the AFBC residue is properly prehydrated prior to its use. The AFBC
residue used in this study was effectively prehydrated during the initial laboratory
phase of the study. Mixtures incorporating the AFBC residue that was
prehydrated in the laboratory did not exhibit any expansive characteristics during
the laboratory evaluations. However, that success could not be reproduced during
the field trial. Specimens made in the laboratory prior to the construction of
experimental base and subbase layers, using AFBC residue which was
prehydrated at the batch plant several months before construction commenced,
exhibited expansive characteristics when combined with aggregate, fly ash, and
water. Apparently, either the AFBC residue was not properly prehydrated at the
batch plant or the extended storage period significantly affected the properties of
the residue. According to Minnick, "the longer the storage period, the more
detrimental effect carbonation is expected to have on the quality of the residue,”
[2]. Air from the atmosphere reacts with the hydroxides, converting them to

carbonates.

2. Although tests performed on the AFBC residue that was prehydrated at the batch
plant several months prior to commencement of construction activities indicated
a hydration reaction (temperature rise caused by the addition of water),
construction of the experimental sections proceeded as planned. Accommodation
of anticipated material expansion was attempted by forming gaps in the plastic
materials. Construction of the experimental base and subbase layers was generally
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acceptable when materials were available. Materials with the proper moisture

— content-were-placed and-compacted-with no difficulties. The only readily apparent
construction difficulty was cutting the materials to grade and the anxiousness
displayed by the construction contractor to place the SAMI and bituminous curing
seal. Production of the experimental mixtures was hampered because concrete
batching operations were alternated with production of the experimental mixtures.
Production of the mixture could have been accomplished much better by utilizing
a pugmill set up near the jobsite. This is true also of the AFBC prehydration
process. It would have been far better to prehydrate the AFBC residue one or two
days prior to mixing it with the other materials in the experimental mixtures.

3. Field preparation of specimens for compressive strength and elastic modulus
determinations using modified procedures was moderately successful. Successful
compaction of the AFBC concrete base mixture in the 6-inch by 12-inch molds was
satisfactorily achieved. However, that was not the case with the AFBC stabilized
pond ash mixture.

4, It appears that both of the mixtures incorporating the AFBC residue possess the
capacity for further expansion in the field trial based upon the expansion of field
compacted specimens realized in the laboratory. '

5. It is uncertain as to the cause for the decrease in the apparent dynamic stiffness
of the pavement structure of the AFBC concrete base section but is believed to be
the result of the continued expansion and substantial cracking of the experimental
base material. Because the AFBC stabilized pond ash subbase contains 32 percent
AFBC residue, comparable actions (a decrease in dynamic stiffness) from that
section may also be expected over time.
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APPENDIX A

Special Note for Experimental Utilization of
Waste Materials in Highway Construction



SPECIAL NOTE FOR
EXPERIMENTAL USE OF WASTE MATERIALS
IN HIGHWAY CONSTRUCTION

I. DESCRIPTION

This work shall consist of furnishing all materials, except experimental
materials, and all lager, equipment, and incidentals necessary to complete
construetion as shown on the plans and in accordance with provisions of the
contract documents. Materials which are designated as experimental materials
under II.B will be supplied to the Contractor at no cost and will be delivered
to the place(s) within the project 1imits, or reasonably close thereto,
designated by the Contractor at no cost for delivery.

All requirements of the Department’s Standard Specifications for Road and

Bridge Construction shall apply unless specifically modified herein. Section
references contained herein are to the Standard Specifications.

II. MATERIALS

A. Conventional Materials. Conventional materials shall idinclude all
materials used 1in construction of the project with the exception of those
materials listed herein under B. Experimental Materials. Conventional

materials shall meet all requirements of appropriate sections of the Standard
Specifications, plans, and proposal.

For this project, hydrated lime, the bituminous curing seal, and the
stress~absorbing membrane (SAMI) will be considered conventional materials.

Hydrated l1ime, when required, shall conform to the requirements of ASTM
C 207, Type N, Paragraphs 3, 6, 7.1.1, 10, and 1ll.

- The bituminous material for the curing seal shall be either RS-1, AE-60,
55-1, Ss-1h, CRS-1, €SS8-1, CSS-1h, or Primer L, conforming to the requirements
af Section 806.

B. Experimental Materials. Materials which are designated experimental
for this project are:

(1) fly ash,

(2) residue from atmospheric fluidized bed combustion process (AFBC
residue), and

{(3) ponded bottom ash.

Experimental materials will be supplied and delivered to point{s) of mixing
or stockpiling within the project limits or reasonably clese therets designated
by the Contractor and at no costs to the Contractor. The Contractor shall
inform the Engineer of the location to which the experimental materials are to
be delivered at least 2 weeks hefore the materials will be needed.

25



The Contractor will not be responsible for ensuring that experimental
materials meet physical and/or chemical reguirements except the Contractor shall
be responsible for pre-hydrating the AFBC residue prior to incorporation in any
mixture or placement in the base. Pre=hydration shall be accomplished by the
addition of 12 percent, by weight, water to the AFBC residue. The water and
WMWAFBEmmres+due-sha%4mmbewm%here Eymﬂﬁ+xed-+ﬁ-a~—ﬁ1aﬁ%rwmeet%ﬂgwm#eQH%remEﬂ%s"~e%mmwmm
III.A.4 and then permitted to interact for no less than 24 hours prior to use.

II1. CONSTRUCTION REQUIREMENTS
A. Plant-Mixed Base.

1. General. The subgrade shall be prepared in accordance with
Section 208 and shall be maintained free from irregularities. Where the
required thickness is more than 6 inches, the mixture shall be spread and
compacted in 2 or more layers of approximately equal thickness, and the maximum
compacted thickness of any one layer shall not exteed 6 inches. Work on each
layer shall be performed in a similar manner and the surface of the compacted
material shall be kept moist or prevented from drying, by a method approved by
the Engineer, until covered with the next layer. The second layer may be
applied immediately after obtaining satisfactory cempaction of the first layer.

When a base course extends under the shoulders, the section under the
pavement shall be constructed first and the Contractor may defer the placing of
the remaining portion of the base course under the shoulders until after
construction of the paved Tane. 1In such a case, the minimum width of initial
base construction shall extend 2 feet beyond the paved lane edges. In no case
shall construction joints of the base lie underneath the proposed joints of the
base or pavement to be superimposed.

2. Seasonal Limitations. The experimental bases shall not be placed
between October 1 and March 1.

3. Composition of Experimental Base Mixtures. Compositions of experi-
mental base mixtures will probably be within the following ranges. Job=mix
proportions will be based upon laboratory tests and will be furnished to the
Contractor prior to start of construction. [f the final job=-mix proportions
require quantities of hydrated lime, DGA, or coarse aggregate outside the ranges
shown, payment to the Contractor will be adjusted based on the delivered cost of
the material and the actual quantity added or deleted outside the range. No pay
adjustment will be made for changes in proportions of experimental materials.

(a) Experimental Section B. Materials for the 8-inch pozzolonic base
shall consist of hydrated lime, fly ash, and dense graded aggregate (DGA). The
DGA shall conform to requirements of Section 805. Probable composition by
weight of the mixture, excluding water, may be within the following ranges:

Ingredients Ranqe.(Percent bv Weight) .
Fly Ash 6=20
Hydrated Lime 2-10
DGA 74-89
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Upon compietion of curing as specified under III.A.10 herein, a stress
absorbing membrane interlayer (SAMI) shall be placed in accordance with require-
ments of Special Provision No. 79 (85).

(b) Experimental Section C. Materials for 12-inch Time fly ash*stabiTized——
bottom ash base shall consist of prehydrated AFBC residue, fly ash, and ponded
bottom ash. Probable composition by weight of the mixture, excluding water, may
be within the following ranges:

Ingredients - ' Range (Percent by Weight)
AFBC Residue | 9-21
Fly Ash 6-12
Ponded Bottom Ash 65-85

In the event sufficient AFBC residue is not available to complete the
construction, hydrated lime will be substituted for AFBC residue and composi-
tions shall be altered as directed by the Engineer.

(¢) Experimental Section D. Materials for 8-inch AFBC base shall consist
of fly ash, pre-hydrated AFBC residue, and size no. 57 coarse aggregate. Coarse
aggregate shall conform to the requirements of Section 805. Probable composi-
tion by weight of the mixture, excluding water, may be within the following
ranges:

Ingredients Range (Percent by Weight)
Fly Ash 5-10
AFBC Residue 30-40
Coarse Aggregate 40-50

4. Plant and Equipment. The equipment for proportioning and mixing shall
be subject to approval at all times and shall be maintained so that the mixture
is properly mixed and contains the specified amount of cementitious materials
and a satisfactory amount of water at all times.

Either a separate weigh batch increment type plant or a continuous
volumetric proportioning type plant may be used, at the Contractor's option, for
- plant mixing. The equipment shall incliude all the components and accessories
for stabilization-type mixing plants deemed necessary for proper performance
and, depending upon the type of equipment, may inciude scales, variable speed
motors, electronic and/or mechanical sensors to detact volume .changes, a
separate silo for each cementitious material storage, precise feeders for
materials, interlccking actuators to control the simuitaneous flow and stoppage
of the ingredient materials, and any other items that may be necessary in order
to produce an acceptabie mixture. _

All cementitious materials to be weighed at batch type plants shall each be
weighed on scales separate from the aggregate batching scales, except that if a
compartment for pre-mixed cementitious materials is contained within the
aggregate hopper and the pre-mixed cementitious material for each batch is
weighed prior to the weighing of the aggregate, the pre-mixed material may be
weighed on the aggregate scale.
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If cementitious materials are pre-mixed, all ingredients shall be dry, or
the pre-mixing shall not be performed until immediately befeore batching.

—When_the mixing plant is not a batch type equ1pped S0 that the mater'ia‘l can
be accurately weighed for each batch, them a hall be made to
determine the quantity of cementitious material bemg used Th'ls may requwe 2
or more silos for storing cementitious materials, cessation of plant operation
for the time -required to make the determination, weighing of partially unloaded
mater1als shipments, and/or other approved methods.

The Contractor sha'i‘l provide the necessary eqmpment and devices to check
the proportioning of materials to ensure the mixture uniformly conforms to the
job=mix proportions. This check will be made twice daily, or more often if
deemed necessary by the Engineer.

Continuous volumetric plants shall be eguipped with feeding and metering
devices which will add the aggregate and cementitious materials into the plant
in the specific quantities. Feeding equipment or procedures that do not
consistently produce a reasonably uniform mixture shall be modified or replaced.
The water supply system shall be equipped with positive cut-off contrel which
will stop the flow of water simultaneously with any stoppage in the flow of
aggregate into the pugmill.

5. Nixing. Water shall be added to the mixture in sufficient quantity,
and mixing shall continue until all component materials are evenly d1str1buted
through the mass and a uniform unchanging appearance is obtained.

6. Transporting and Spreading. Each load shall be covered to reduce the
loss of moisture in transit when the time between loading the vehicle and
spreading the mixture exceeds 30 minutes. Material shall be deposited on a
moist subgrade by approved spreading equipment. Depositing and spreading the
mixed materials on the roadbed shall commence at the point farthest from the
point of loading and shall progress continuously as far as practical without
breaks. No hauling shall be done over the completed base course except as
necessary to place the succeeding layer of base or pavement. Dumping in piles
upen the subgrade will not be permitted except when special equipment which
distributes the material uniformly is used and is approved by the Engineer,

The mixture shall be spread to such width and thickness that, after
compacting, the finished base will conform to the required grade and cross
section. The mixture shall be spread by self-propelled equipment which will
produce a smooth uniform depth of material ready for compaction. Further
manipulation or trimming of the mixture by graders or other equipment is
undesirable and will not be allowed as a part of the normal placing and
spreading operation. However, small and infrequent areas needing correction or
further spreading because of adverse conditions for the spreading eguipment or
other justifiable reasons may be corrected immediately after placement with a
minimum amount of manipulation, or the mixture shall be removed and replaced at

no cost to the Department.

Base material to be placed on areas inaccessible to mechanical spreading
equipment may be spread by other methods approved by the Engineer,
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7. Compaction and Finishing. Immediately upon completion of each portion
of spreading operations, the material shall be thoroughly compacted. Moisture
shall be maintained at a level sufficient to facilitate compaction. Initial and
final rolling shall be performed by compaction equipment which will produce the

required density and surfazce—finish-within _the time 1imit specified below.

A1l high spots on the finished surface of the final layer ocutside of the
specified tolerance shall be trimmed to within the specified tolerance. The
excess material shall be removed and disposed of as directed by the Engineer
inmediately after trimming and before any further rolling. Trimmed areas shall
be wetted as directed and shall be rolled. Rolling shall be performed in such a
manner as to avoid the formation of irregularities, and the finished surface
shall be true to the required grade and cross section.

Areas inaccessible to rollers shall be compacted by means of pneumatic
tampers or other compacting equipment which produces the required density.

The finished experimental bases shall be compacted to a density no less
than 100 percent of the maximum density determined by KM 64-811..

The in-p]&ce density of each course will be determined by nuclear gages or
by KM 64-512.

No more than 5 hours shall elapse between the time water is added toc the
combined materials and the time of completion of final compaction of the base.
Any mixture that has not been compacted and finished shall not remain undisturd-
ed for more than 30 minutes.

When a second course is required, it shall be placed as soon as practical
after completion of the first course, and on the same work day as the first
course. When the (ontractor elects to work multiple shifts, the second course
shall be placed during the same shift that the first course is placed.

It is intended that all trimming and fine grading be accomplished during
the % hours mentioned previously, and that trimming of the completed base be
limited to occasional minor irregularities.

When it is determined that the specified density has not been obtained
during compaction, the mixture may be dampened and thoroughly remixed and
recompacted provided the recompaction can be completed the same day of initial
mixing at the plant. When the recompaction is not completed the same day, the
materials shall be removed and replaced with new stabilized material.

8. Joints. At the end of each day's work and when base operations are
delayed or stopped for more than 2 hours, a construction joint shall be made by
trimming the end of the compacted material to a vertical face. The same
procedure shall be followed in trimming longitudinal edges where the abutting
course is to be placed. The interval between a transverse construction joint in
the top course and one in the bottom course of the stabilized base shall be no
less than 25 feet nor more than 50 feet.
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2. Tolerancss.

(a) Surface Tolerance. The top surface of the experimental bases shall be
—smoath_and uniform and shall not deviate more than 1/2 inch from the specified
cross section at any point and shall not deviate—from-the specified longitudinal
grade more than 3/8 inch in 10 feet at any location. When final grading is to
be performed by an asutomatic grading machine, the base shall be trimmed to such
accuracy that: the succeeding base or pavement courses will meet their respective
specified surface and thickness tolerances. ’

The Contractor shall furnish &1l devices necessary to check the surface,
such as stringline, straightedges, etc., and the labor necessary to handle the
devices.

When the complieted base is found to deviate from the designated tolerances
the deviations shall be corrected after the curing period, by leveling and
wedging -with an approved bituminous concrete mixture. This corrective work
shall be performed at no cost to the Department.

(b) Thickness Tolerance. The base course will be checked for proper
thickness after compaction. The Contractor shall refill all test holes with
approved mixture 3nd adequately compact the material at ne additional expense to
the Department. '

No base with a deficiency in thickness greater than 1/2 inch will be accepted.

10. cCuring. The completed experimental bases shall be protected against
_ drying by covering with a bituminous curing seal. The curing seal will be
required only for the top layer of the experimental bases.

The curing seal shall be appliied as soon as possible, but no later than 24
hours after completion of finishing operations. The finished base shall be kept
moist until the curing seal is applied. When the bituminous material is
appliied, the surface af the base shall be dense, free from loose extraneous
material, and shall contain sufficient moisture to prevent penetration of the
bituminous material.

The curing seal shall consist of the bituminous material specified and
shall be uniformly applied to the surface of the compieted experimental base
course at the rate of approximately 1.2 pounds per square yard with approved
distributing equipment. The actual rate of application of bituminous material
will be determined by the Engineer. Applicatien temperature of the bituminous
material shall be as specified in Section 407.07. The curing seal shall pe
applied in sufficient quantity to provide a continuous membrane over the base.

No traffic or equipment other than curing equipment will be permitted on
the finished base until completion of 7 satisfactery curing days, unless
permitted by the Engineer. A satisfactory curing day shall be any day when the
temperature of the completed base does not fall below 50°F. If traffic is
permitted on the seal, a sand blanket shall be applied at no cost to the
Department. - If any damage occurs to the curing seal prior to the completion of
curing, the damaged area shall be immediately resealed at the Contractor's
expense. :
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B. Maintenance and Protection. Traffic on the completed base should be
held to the minimum necessary to cofiplete the work., Areas subjected to traffic
shall be rechecked for grade and cross section and necessary corrections made,

__agnd any damaged areas repaired as directed, before the succeeding course is
constructed.

Any damage to the base by hauling or other means at any time shall be
repaired with, an approved bituminous concrete mixture at no cost to the
Department.

It is intended that the experimental base courses shall be completely
covered with the specified base and pavement courses before the work is
suspended for the winter months. The Contractor shall make every reasonable
effort to accompiish this objective. When the experimental base is not
compietely covered with the specified base and pavement, the Contractor shall be
responsibie for determining and performing any further work necessary to protect
and maintain the uncompleted work during the winter menths. The Contractor
shall perform any work necessary to acceptably repair or restore the uncompleted
work before the beginning of Spring paving operations. When extra materials,
methods, and construction techniques are determined to be necessary to protect,
maintain, and repair any portion of the uncompleted work, the cost of such extra
materials, methods, and techniques shail be borne by the Contractor. All work
necessary to protect, maintain, or repair the experimental base courses shall be
subject to the approval of the Engineer.

C. Conventional Base and Pavement Construection. Conventional base and
pavement courses shall be constructed as specified elsewhere in the contract.

IV. METHOD OF MEASUREMENT

Eight-inch Pozzolonic Base, 12-inch Lime Fly Ash-Stabilized Bottom Ash
Base, and 8-inch AFBC Base will each be measured in square yards complete and
accepted. The width will be the width shown on the plans, and the length will
be measured horizontally along the centerline of each experimental section.

water used for dampening the subgrade, mixing with the mixtures, or for
maintaining moisture in the base during shaping and compacting will not be
measured for payment, but will be considered incidental to the base.

Bituminous material for the curing seal will be weighed in accordance with
Section 108.

Measurement and payment for conventional materials shall be as specified
elsewhere in the contract.

V. BASIS OF PAYMENT

The acecepted quantities of 8-inch Pozzolonic Base, 12-inch Lime Fly Ash-
Stabilized Bottom Ash Base, 8-inch AFBC Base, and Bituminous Curing Seal will be
paid for at their respective contract unit prices, which shall be full compensa-
tion for all labor, materials, hauling, equipment, and incidentals necessary to
complete the work specified herein.
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—g={nchPozzotonic-Base

payment will be made under:

Pay Item

Pay Unit

Square Yard

12=-inch Lime Fly Ash-Stabilized
Bottom Ash Base

g=inch AFBC Base

Bituminous Curing Seal

Square Yard
Square Yard
Ton
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Moisture-Density Relationships
and
Unconfined Compressive Strength Development
of
AFBC Concrete Base Mixture
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Moisture-Density Relationships

MIX No. 1

Mixture Proportions, (%):

Ponded Fly Ash: (9
AFBC Residue: 35
No. 57 Limestone Aggregate: 56

Optimum Maximum

Moisture Dry

Content Density
(%) (pcf)
Trial 1 7.4 134.8
Trial 2 8.8 133.0
Trial 3 94 127.6

AVERAGE 8.5 131.8

MIX No. 1(a)

Mixture Proportions, (%)

Class F Fly Ash: 11
AFBC Residue: 25
" No. 87 Limestone Aggregate: 64

Optimum  Maximum

Moisture Dry

Content Density
(%) {pef)
8.4 128.4
9.1 130.1
8.9 130.2
8.8 129.6
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Unconfined Compressive Strength

MIX No. 1

Mixture Propertions, (%):

Ponded Fly Ash:

Curing Conditiens:

All samples sealed in gallon paint cans and

cured in 100°F oven. All samples soaked 4+hours
prior te destructive testing.

09
AFBC Residue: 35
Ponded Bottom Ash: 56
Maximum
Age at Compressive
Sample Test Strength
Number (days) (psi)
A 4 100
B,, 4 205
Ciy 4 180
AVERAGE 160
A 7 *
B, 7 270
Ciq 7 250
AVERAGE 260

NOTE: * indicates value was indeterminable.

Maximum
Age at Compressive
Sample Test Strength
Number (days) {psi)
A 14 i55
Bl-l‘! 14 & 4‘5
Cl-i4 14 ,]'45
AVERAGE 615
Ay 28 1,060
B,.s 28 985
Cis 28 4990
AVERAGE 1,010




APPENDIX C

Moisture-Density Relationships
and
Unconfined Compressive Strength Development
of
AFBC Stabilized Pond Ash Subbase Mixture
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Moisture-Density Relationships

MIX No. 2
Mixture Proportions, (%):

Ponded Fly Ash: 06
AFBC Residue: 14
Ponded Bottom Ash: 80

Optimum Maximum

MIX No. 3

Mixture Proportions, (%):

Ponded Fly Ash: 08
AFBC Residue: 08
Ponded Bottom Ash: 84

Optimum  Maximum

Moisture Dry

Content Density
(%) (pef)
Trial 1 16.3 100.3
Trial 2 15.6 99.7
AVERAGE 16.0 - 100.0

MIX No. 4

Mixture Proportions, (%):

Ponded Fly Ash: 06
AFBC Residue: 18
Ponded Bottom Ash: 76

Moisture Dry

Content = Density
(%) (pef)
16.5 112.9
14.3 100.9
15.4 106.9

Optimum  Maximum
Moisture Dry
Content Density
(%) {pcf)
15.6 108.5
13.3 107.1
14.5 107.8
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Moisture-Density Relationships

MIX No. 5
Mixture Proportions, (%):

Ponded Fly Ash: 05
AFBC Residue: 05
Ponded Bottom Ash: 90

Optimum  Maximum

MIX No. 6
Mixture Proportions, (%):

Ponded Fly Ash: 08
AFBC Residue: 32
Ponded Bottom Ash: 60

Optimum  Maximum

Moisture Dry
Content Density
7  {(peh
Trial 1 13.4 106.9
Trial 2 -- .
AVERAGE 13.4 106.9

MIX Ne. 7

Mixture Proportions, (%):

Moisture Dry

Content Density
(%) (pef)
16.0 101.2
16.2 102.4
16.1 - 1018

Ponded Fly : 09
AFBC Residue: 45
Ponded Bottom : 46
Optimum  Mazimum
Moisture Bry
Content Density
(%) (pef)
16.7 100.1
17.7 100.2

17.2

100.2
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Unconfined Compressive Strength

MIX No. 2

Mixture Prof)ortions, (%):

Ponded Fly Ash:

Curing Conditions:

All samples sealed in gallon paint cans and

cured in 100°F oven. Samples not soaked .pFior to

destructive testing.

06
AFBC Residue: 14
Ponded Bottom Ash: 80
Maximum .
Age at Compressive
Sample Test Strength
Number {days) (psi)
Ay, 4 80
B,, 4 *
Coy 4 *
AVERAGE 80
A, 7 310
By, 7 270
Coq 7 290
AVERAGE 290

NOTE: * indicates value was indeterminable.

Maximum
Age at Compressive

Sample Test Strength
Number (days) (psi)
Ay 14 330
B2_|_4 14 445
Cos 14 365
AVERAGE 379
Ag g 28 545
B2-28 28 56!5
Coos 28 58p
AVERAGE 565
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Unconfined Compressive Strength

MIX No. 3
Mixture Proportions, (%): Curing Conditions:
Ponded Fly Ash: 08 All samples sealed in gallon paint cans and
AFBC Residue: 08 . cured in 100°F oven. Samples not soaked prior to

destructive testing.
Ponded Bottom Ash: 84 esLructive testing.

Maximum Maximum
Age at Compressive Age at Compressive
Sample Test Strength Sample Test Strenijgth
Number (days) (psi) : Number (days) (psi)
A3_4' ) ‘ 4 ’ 325 A3_!4 14‘ 515
B, 4 340 B; ., 14 510
Cay 4 320 Coia 14 445
AVERAGE : 330 AVERAGE 490
Ayl 7 485 Asos 28 285
By, 7 525 Bsos _ 28 270
Csq 7 515 Csa 28 530
AVERAGE 510 AVERAGE 369
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Unconfined Compressive Strength

MIX No. 4
Mixture Proportions, (%): Curing Conditions:
Ponded Fly Ash: 06 All samples sealed in gallon paint cans and
AFBC Residue: 18 cured in 100°F oven. Samples not soaked prior to

destructive testing.
Ponded Bottom Ash: 76 estructive testing

Maximum | Maximum
Age at Compressive Age at Compressive
Sample Test Strength : Sample ' Test Strength
Number (days) (psi) Number (days) (psi)
A, . 4 345 A 14 695
Bi 4 * B, 14 445
Cisg 4 - 335 Cina 14 650
AVERAGE 340 AVERAGE 595
Ayq 7 390 Ao 28 1,595
B, 7 290 B,os 28 1,225
Cin - 7 250 Cios 28 1,180
AVERAGE 310 AVERAGE 1,335

NOTE: * indicates value was indeterminable.
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Unconfined Compressive Strength

MIX No. &

Mixture Proportions, (%):

Ponded Fly Ash: 05
AFBC Residue: 05
Ponded Bottom Ash: 90

Curing Conditions:

All samples sealed in gallon paint cans and
cured in 100°F oven. Four-day and 28-day
samples soaked 4-hours prior to destructiv

L1

Maximum
Age at Compressive
Sample Test Strength
Number (days) . (psi)
A, 4 - 230
B, 4 415
Csa 4 285
AVERAGE 310"
Asq 295
B 340
AVERAGE 315

testing.
Maximum
Age at Compressive
Sample Test Strength
Number (days) (psi)
Ag 4 14 395
Bs .4 14 330
Cs.1e 14 360
AVERAGE 360
Ag s 28 120
Bs o5 28 120
Csas 28 150
AVERAGE 130

NOTE: * samples absorbed 4.4% water, average by weight, during 4-hour seak.

A

samples absorbed 7.3% water, average by weight, during 4-hour soak.
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Unconfined Compressive Strength

MIX No. 6

Mixzture Proportions, (%):

Curing Conditions:

All samples sealed in gallon paint cans an
cured in 100°F oven. Four-day and 14-day

Ponded Fly Ash: 08
AFBC Residue;: 32
Ponded Bottom Ash: 60
Maxirﬁum
Age at Compressive
Sample Test Strength
Number (days) (psi)
Agy 4 70
B, 4 5
Co.s 4 85
AVERAGE 75
Agq 7 385
Be.s 380
Cea 540
AVERAGE 435

samples soaked 4-hours prior to destructive
testing.
Maximum
Age at Compressive
Sample Test Strength
Number (days) (psi)
Agis 14 6
Bs1s 14 5
Ce.14 14 505
AVERAGE 585
Az 28 890
Bgos 28 1,080
Cs.08 28 310
AVERAGE 960

~ NOTE: * samples absorbed 5.7% water, average by weight, during 4-hour soak.

* samples absorbed 5.1% water, average by weight, during 4-hour soak.
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Unconfined Compressive Strength

MIX No. 7

Mixture Proportions, (%)

Ponded Fly Ash: 09

AFBC Residue: 45
Ponded Bottom Ash: 46

Curing Conditions:

All samples sealed in gallon paint cans ang
cured in 100°F oven. Four-day, seven-day

28-day samples soaked 4-hours prior to

destructive testing.

ind

Maximum
Age at Compressive
Sample Test Strength
Number (days) (psi)
A, 4 210
B., 4 255
Coy 4 280
AVERAGE 250"
Aqq 335
B, 7 340
Cag 1 380
AVERAGE 3507

Maximum
Age at Compressive
Sample Test Strength
Number (days) (psi)
A7-14 ]_4 53 D
B7_14 14: 67 5
Coru 14 540
AVERAGE 580
Aras 28 856
By 28 92b
Coos 28 93%
AVERAGE 905"

NOTE: * samples absorbed 4.4% water, average by weight, during 4-hour soak.
# samples absorbed 4.0% water, average by weight, during 4-hour soak.
* samples absorbed 3.1% water, average by weight, during 4-hour soak.




APPENDIX D

Production Times
and
Material Quantities

AFBC Concrete Base



DATE: May 18, 1988

Weight Weight Total Amount

Elasped Interval Weight of of of Weight of Percent  Percent Percent

Time of  between No. 57 AFBC ClassF of Dry Water No. 57 AFB Class F

Batch - Batching Batches Aggregate Residue Fly Ash Materials Added Aggregate Residue Fly Ash

9L

Number (min.)  (min.) (b.) (b.) (Ib.) (ib.) (gal.) (%) (%) (%)
1 4 31 18,360 9,100 3,141 30,601 197 60.0 29.7 10.3
2 2 55 11,520 5520 1,953 18,993 177 60.7 29. 10.3
3 3 9 11,360 4540 1953 17,853 175 63.6 25. 10.9
4 3 39 13,860 5240 2,343 21,443 228 646 24. 10.9
5 3 10 18,380 7,160 3,147 28,687 305  64.1 25.<%» 11.0
6 3 18,200 7,340 3,135 28,675 304 635 25. 10.9
7 2 9,260 3,460 1,560 14,280 167 648 242 10.9
8 1 20 9,060 3,680 1,560 14,300 152 634 25. 10.9
9 3 7 18,540 7,020 3,126 28,686 306 646 24; 10.9

10 2 23 18,300 7,160 3,144 28,604 304 640 25.0 11.0
11 5 18,340 7,140 3,126 28,606 306 641 25.é 10.9
12 7 18,520 6,980 3,147 28,647 304 646 24.‘} 11.0
13 6 20 18,340 7,140 3,126 28,606 304 641 25. 10.9
14 3 18,360 7,220 3,123 28,703 304 640 25. 10.9
15 6 18,500 7,000 3,126 28,626 304 646 24. 10.9
16 6 18,360 7,120 3135 28,615 306 642 24.8 11.0
17 2 23 18,620 6,940 3,129 28,689 305 649 24.2 10.9




DATE: Mavy 18, 1988

Weight Weight Total Amount

Elasped Interval Weight of of of Weight of Percent  Perdent Percent

. Time of  between No. 57 AFBC Class F of Dry Water No. 57 AFBC C(Class F

Batch Batching Batches Aggregate Residue Fly Ash Materials Added Aggregate Residue Fly Ash

LL

Number (min.) (min.) (Ib.) (Ib.) (Ib.) (Ib.) (gal.) (%) (%) (%)
18 4 5 18,220 7,260 3,129 28,609 305 63.7 254 10.9

19 8 7 18,360 7100 3,135 28,595 306 64.2 24/8 11.0

20 3 6 18,340 7,160 3,141 28,641 307 64.0 25,0 11.0

21 3 8 18,400 7,100 3,126 28,626 306 64.3 24.8 10.9

22 6 15 18,580 6,920 3,147 28,647 305 64.9 24,2 11.0

23 3 18,200 7,280 3,162 28,642 304 63.5 25,4 11.0

24 4 18,160 7340 3,129 28,629 305 63.4 25.6 10.9

25 4 18,340 7220 3,123 28,683 304 63.9 252 10.9

26 2 20 18320 7,160 3,123 28,603 304 640 250 10.9

27 3 5 18380 7,120 3147 28,647 306 642 24/9 11.0

28 3 5 18480 6,980 3,129 28,589 304 646 24/4 10.9

29 4 6 18,300 7160 3,126 28,586 304 640 25/0 10.9

30 3 - 18,300 7,200 3,123 28,623 304 63.9 25,2 10.9
AVERAGE 4 13 17,142 6,759 2,924 26,824 280 63.9 25,2 10.9
STD. DEV. 2 12 2,835 1,130 485 4,390 50 1.0 12 0.2

PRODUCTION FOR DAY (Ibs.) 514,260 202,760 87,714 804,734 70,198
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DATE: May 19, 1988
Weight Weight Total Amount
Elasped Interval Weight of of of Weight of Percent  Percent Percent
Time of  between No. 57 AFBC Class F of Dry Water No. 57 AFBC ClassF
Batch Batching Batches Aggregate Residue Fly Ash Materials Added Aggregate Residue Fly Ash
Number (min.) (min.) (Ib.} (b.) (Ib.) (b.) (gal.) (%) (%) (%)
1 0 51 18,300 7,240 3,123 . 28,663 306 63.8 25.3 10.9
2 3 8 18,360 7,240 3,162 28,762 306 63.8 25.2 11.0
3 5 18,240 7,160 3,135 28,535 304 63l.9 25.1 11.0
4 3 29 18,360 7,360 3,138 28,858 305 63.6 25.5 10.9
5 3 18,320 - 7,220 3,123 28,663 304 63.9 25.2 10.9
6 4 18,300 7,180 3,147 28,627 304 63.9 25.1 11.0
7 2 18,320 7,260 3,138 28,718 297 63.8 25.3 10.9
8 4 19 18,320 7,220 3,162 28,702 296 63.8 25.2 11.0
9 3 5 18,320 7,160 3,144 . 28,624 296 64.0 25. 11.0
10 2 79 18,320 7,020 3,141 28,481 298 64.3 24. 11.0
11 22 71 18,360 7,100 3,123 28,583 297 64.2 24. 10.9
12 2 6 18,360 7,260 3,138 28,758 296 63.8 25.2 10.9
13

18,340 7,240 3,129 28,709 . 288 63.9 252 10.9
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DATE: May 19, 1988

Weight Weight Total Amount
Elasped Interval Weight of of of Weight of Percent  Percent Percent
Time of  between No. 57 AFBC Class F of Dry Water No. 57 AFBC Class F
Batch Batching Batches Aggregate Residue Fly Ash Materials Added Aggregate Residue Fly Ash
Number (min.) (min.) (Ib.) (Ib.) (Ib.) (b)) (gal.) (%) (%) (%)
14 5 6 18,320 7,160 3,144 28,624 288 64.0 25.0 11.0
15 6 10 18,320 9,580 3,141 31,041 288 59.0 30.9 10.1
16 11 18,300 7,160 3,144 28,604 288 64.0 25.0 11.0
17 8 18,320 7,120 3,132 28,572 288 64.1 24.9 11.0
18 3 18,360 6,920 3,135 28,415 288 64.6 244 11.0
19 4 25 18,300 7,200 3,132 28,632 288 63.9 25.1 10.9
20 2 18,340 7,240 3,159 28,739 288 63.8 25.2 11.0
21 4 18,220 7,260 3,144 28,624 288 63.7 25.4 11.0
22 27 - 18,320 7,160 1,701 27,181 163 67.4 26.3 - 6.3
AVERAGE 4 18 18,319 7,294 3,074 28,687 289 63.9 25.4 10.7
STD. DEV, 2 22 35 507 300 605 28 1.3 2 1.0
PRODUCTION FOR DAY (Ibs.) 403,020 160,460 67,635 631,115 53,108




APPENDIX E

Production Times
and
Material Quantities

AFBC Stabilized Pond Ash Subbase



DATE: dJune 9, 1988

18

Weight Weight

of Weight of Total | .
Elasped ~ Interval Ponded of Ponded Weight Amount Percent Percent Percent
Time of between Bottom AFBC Fly of Dry  of Water Bottom AFBC  Ponded
Batch Batching Batches Ash Residue Ash  Materials Added Ash Residue Fly Ash

Number (min.) (min.) (Ib.) (Ib.) (ib.) (Ib.) (gal.) (%) (%) (%)
1 9 12 8,900 4,470 540 13,910 121 64.0 32.1 3.9
2 2 1 8,340 4,476 1,260 14,076 220 59.2 1.8 9.0
3 7 3 8,360 4,458 1,180 13,998 212 59.7 1.8 8.4
4 2 23 8,320 4,476 1,260 14,056 212 59.2 1.8 9.0
5 2 3 8,320 4,440 1,240 14,000 212 59.4 1?1.7 8.9
6 2 5 8,360 4,464 1,18C 14,004 214 59.7 1.9 8.4
7 3 3 8,320 4,455 1,500 14,275 213 58.3 1.2 10.5
8 6 8 8,360 4,473 1,100 13,933 212 60.0 2.1 79
9 2 4 8,540 4,449 960 13,949 202 61.2 1.9 6.9
10 1 4 8,600 4,452 860 13,912 201 61.8 2.0 6.2
11 2 1 8,760 4,467 680 13,907 180 63.0 2.1 4.9
12 3 9 8,340 4,452 1,140 13,932 180 59.9 2.0 8.2
13 2 2 8,360 4,458 1,320 14,138 180 59.1 1.5 9.3
14 3 4 8,320 4,464 1,160 13,944 180 59.7 §2.0 8.3
15 2 2 8,320 4,446 1,500 14,266 180 58.3 1.2 10.5
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DATE: June 9, 1988

Weight Weight
of Weight of Total

Elasped  Interval Ponded of Ponded Weight Amount Percent Perdent Percent

Time of between Bottom AFBC Fly  of Dry of Water Bottom AFBC  Ponded

Batch Batching Batches Ash Residue Ash  Materials Added Ash Residue Fly Ash

‘Number (min.) (min.) (Ib.) ib.) (Ib.) (ib.) (gal) (%) (%) (%)

16 3 16 8,440 4,443 1,240 14,123 180 59.8 1.5 B.8

17 5 1 8,360 4,464 1,280 14,104 180 59.3 1.7 9.1
18 5 3 8,340 4,476 1,260 14,076 180 59.2 1.8 9.0
19 5 1 8,320 - 4,455 1,140 13,915 180 590.8 2.0 8.2
20 3 2 8,320 4,467 1,340 14,127 180 58.9 1.6 9.5
21 9 12 8,400 4,458 1,100 13,958 180 60.2 1.9 7.9
22 14 18 8,440 4,479 1,000 13,919 180 60.6 2.2 - 7.2
23 3 5 8,480 4,464 980 13,924 182 60.9 2.1 70
24 2 4 8,940 4,449 500 13,889 182 64.4 2.0 3.6
25 7 3 8,660 4,488 780 13,928 181 62.2 2.2 5.6
26 7 10 8,600 4,488 1,060 14,148 182 60.8 1.7 7.5
27 2 3 8,500 4,482 940 13,922 180 61.1 2.2 6.8
28 7 6 8,320 4,491 1,440 14,251 181 58.4 1.5 10.1
29 12 5 8,840 4,470 600 13,910 180 63.6 2.1 4.3
30 12 48 8,320 4,482 1,140 13,942 182 59.7 8.2

2.1
|
|
|
|
|
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DATE: June 9, 1988

Weight Weight
‘ of Weight of Total
Elasped Interval Ponded of Ponded Weight Amount Percent Percent Percent
Time of  between Bottom AFBC Fly of Dry of Water Bottom @ AFBC  Ponded
Batch Batching Batches Ash Residue Ash Materials Added Ash Residue Fly Ash
Number (min.) (min.) (Ib.) (Ib.) (Ib.) (ib.) (gal.) (%) (%) (%)

31 10 3 8,440 4,485 1,000 13,925 181 60.6 2.2 7.2
32 _ 8 4 8,360 4,482 1,360 14,202 180 58.9 1.6 9.6
33 7 3 8,440 4,491 1,020 13,951 180 60.5 2.2 7.3
34 8 4 8,360 4,488 1,640 14,388 180 58.1 1.2 16.7
35 7 3 8,400 4,488 1,040 13,928 180 60.3 2.2 7.5
36 9 4 8,600 4,488 1,400 14,488 180 59.4 1.0 9.7
37 7 3 9,740 4,488 0 14,228 180 68.5 1.5 0.0
38 8 53 8,320 4,482 1,120 13,922 180 59.8 2.2 8.0
39 7 3 8,560 4,491 980 14,031 180 61.0 2.0 7.0
40 i1 3 8,480 4,482 980 13,942 180 60.8 2.1 7.0
41 8 - 8,340 4,467 1,120 13,927 180 59.9 2.1 8.0
AVERAGE 6 6 8,484 4,470 1,079 14,033 186 60.5 1.9 7.1
STD. DEV. 3 8 258 15 298 145 16 1.9 0.3 2.1

PRODUCTION FOR DAY (Ibs.) 347,840 183,288 44,240 575,368 63,639

.- iilIv i P——
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DATE: June 10, 1988

‘Weight Weight
of Weight of Total
Elasped Interval Ponded of Ponded  Weight Amount Percent Percent Percent
, Time of between Bottom AFBC Fly of Dry  of Water Bottom AFBC  Ponded
Batch Batching Batches Ash Residue Ash  Materials Added Ash Residue Fly Ash
Number (min.) (min.) (Ib.) (Ib.) (Ib.) (b (gal.) (%) (%) (%)
1 3 1 8,340 4,476 1,100 13,916 181 59.9 i 2.2 7.9
2 2 40 8,400 4,467 1,060 13,927 180 60.3 2.1 7.6
'3 3 3 8,320 4,479 1,120 13,919 181 59.8 2.2 8.0
4 2 68 8,360 4,458 1,080 13,898 180 60.2 2.1 7.8
5 2 3 8,340 4,464 1,120 13,924 182 59.9 2.1 8.0
6 4 4 8,320 4,446 1,240 14,006 181 59.4 1.7 8.9
7 12 3 8,360 4452 1,100 13912 180 60.1 2.0 7.9
8 2 3 8,340 4455 1,320 14,115 182 59.1 1.6 9.4
) 5 0 8,480 4,446° 1,080 14,006 180 60.5 #1.7 7.7
10 2 7 8,360 4,440 1,160 13,960 180 59.9 - 31.8 8.3
11 4 4 8,440 4,458 1,000 13,898 180 60.7 32.1 7.2
12 3 4 8,560 4,461 940 13,961 180 61.3 32.0 6.7
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DATE: June 10, 1988

Weight Weight
of Weight of Total

Elasped Interval Ponded of Ponded Weight Amount Percent Percent Percent

Time of between  Bottom AFBC Fly of Dry  of Water Bottom  AFBC  Ponded

Batch Batching Batches Ash Residue Ash Materials Added Ash Residue Fly Ash

Number (min.) (min.) (Ib.) (Ib.) (Ib.) (Ib.) (gal.) (%) (%) (%)

13 3 0 8,340 4,452 1,120 13,912 180 59.9 é2.0 8.1
14 6 18 8,400 4,470 1,200 14,070 180 59.7 31.8 8.5
15 5 0 8,340 4,479 1,120 13,939 180 59.8 32.1 18.0
16 13 8 8,420 4,488 1,020 13,928 186 60.5 32.2 7.3
17 32 5 8,480 4,473 960 13,913 180 61.0 32.1 6.9
18 . 8 26 8,440 4,488 1,000 13,928 180 60.6 32.2 72
19 6 4 8,580 4,488 860 13,928 182 61.6 32.2 6.2
20 4 11 8,600 4,485 860 13,945 181 61.7 32.2 6.2
21 2 1 8,320 4,479 1,120 13,919 180 59.8 32.2 8.0
22 8 8,360 4,488 1,140 13,988 182 59.8 32.1 8.1
23 8 65 8,480 4,500 1,000 13,980 180 60.7 32.2 7.2
24 18 3 8,600 4,500 1,300 14,400 181 59.7 31.3 2.0
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DATE: June 10, 1988

Weight Weight
of Weight of Total
Elasped Interval Ponded of Ponded Weight Amount Percent Percent Percent
Time of between Bottom AFBC Fly of Dry  of Water Bottom AFBC  Ponded
Batch Batching Batches Ash Residue Ash Materials  Added Ash Residue Fly Ash
Number {(min.) (min.) (b.) (b.) (b.) (Ib.) (gal.) (%) (%) (%)

25 13 3 8,420 4,512 1,320 14,252 182 59.1 1.7 9.3
26 9 2 8,640 4,443 . 820 13,903 180 62.1 2.0 5.9
27 8 8 8,580 4,488 940 14,008 180 61.3 2.0 6.7
28 3 4 8,320 4,476 1,340 14,136 180 58.9 1.7 9.5
29 6 10 8,440 4,464 1,000 13,904 181 60.7 21 7.2
30 2 3 8,480 4,479 1,100 14,059 180 60.3 1.9 7.8
31 4 3 8,520 4,500 960 13,980 182 60.9 2.2 6.9
32 3 3 8,380 4,449 1,180 14,009 181 59.8 1.8 8.4
33 5 2 8,420 4,455 1,180 14,055 181 59.9 1.7 8.4
34 6 2 8,340 4,615 1,160 14,015 181 59.5 32.2 8.3
35 5 - 8,580 4.560 1,000 14,140 180 60.7 32.2 7.1
AVERAGE 6 10 8,431 4,475 1,086 13,993 181 60.3 32.0 7.8
STD. DEV. 6 16 96 24 129 108 1 0.8 0.2 0.9

PRODUCTION FOR DAY (Ibs.) 295,100 156,633 38,020 489,753 = 52,865
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DATE: June 11, 1988
Weight Weight
of Weight of Total
Elasped Interval Ponded of Ponded Weight Amount Percent Percent Percent
Time of between Bottom AFBC Fly of Dry  of Water Bottom AFBC  Ponded
Batch Batching Batches Ash Residue Ash Materials Added Ash Residue Fly Ash
Number (min.) (min.) (Ib.) (Ib.) (b.) (b.) (gal.) (%) (%) (%)
1 17 3 8,400 4,497 1,200 14,097 181 59.6 31.9 8.5
2 2 3 8,560 4,476 900 13,936 182 61.4 32.1 6.5
3 2 2 8,420 4,467 1,040 13,927 180 60.5 32.1 7.5
4 2 12 8,360 4,473 1,120 13,953 180 59.9 32.1 8.0
5 5 3 8,340 4,443 1,260 14,043 180 59.4 31.6 9.0
6 4 - 8,320 4,461 1,200 13,981 180 59.5 31.9 8.6
7 2 1 8,340 4,458 1,260 14,058 180 59.3 31.7 9.0
8 3 13 8,940 4,452 620 14,012 180 63.8 31.8 44
9 2 3 8,320 4,455 1,260 14,035 180 59.3 31.7 9.0
10 2 54 8,340 4470 1,100 13,910 182  60.0 32.1 7.9
11 2 1 8,340 4,479 1,100 13,919 181 59.9 32.2 7.9
12 2 8,320 4,476 1,240 14,036 180 59.3 31.9 8.8
13 3 1 8,460 4443 1,040 13,943 180 60.7 31.9 7.5
14 2 12 8,460 4,461 1,080 14,001 182 60.4 31.9 7.1
15 2 4 8,460 4,491 1,060 14,011 180 60.6 32.1 7.6
16 2 2 8,380 4,443 1,160 13,983 180 59.9 31.8 8.3
17 2 2 8,320 4,446 1,240 14,006 183 59.4 31.7 8.9
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DATE: June 11, 1988
Weight Weight
of Weight of Total

Elasped Interval Ponded of Ponded Weight Amount Percent Percent Percent

Time of between Bottom AFBC Fly of Dry  of Water Bottom AFBC  Ponded

Batch Batching Batches Ash Residue Ash  Materials Added Ash Residue Fly Ash

Number (min.) (min.) (Ib.) (b.) (b.) (Ib.) {gal.) (%) (%) (%)

18 3 1 8,400 4,461 1,060 13,921 181 60.3 32.0 7.6
19 2 1 8,440 4,440 1,100 13,980 183 60.4 31.8 79
20 2 10 8,400 4,446 1,140 13,986 180 60.1 31.8 8.2
21 2 3 8,420 4,458 1,140 14,018 180 60.1 31.8 8.1
22 2 3 8,400 4,455 1,160 14,015 174 59.9 31.8 8.3
23 i 4 8,400 4,461 1,100 13,961 180 60.2 32.0 7.9
24 1 4 8,340 4,443 1,140 13,923 180 59.9 319 8.2
25 2 4 8,580 4,476 900 13,956 180 61.5 32.1 6.4
26 2 24 8,440 4,482 1,100 14,022 180 60.2 32.0 7.8
27 2 1 8,320 4,446 1,180 13,946 182 59.7 31.9 8.5
28 3 2 . 8,540 4,473 1,000 14,013 181 60.9 31.9 7.1
29 2 1 8,520 4,461 940 13,921 182 61.2 32.0 6.8
30 1 2 8,360 4,458 1,160 13,978 181 59.8 31.9 8.3
31 2 1 8,480 4,449 1,060 13,989 183 60.6 31.8 7.6
32 2 14 8,420 4,458 1,080 13,958 180 60.3 31.9 7.7
33 1 1 8,440 4,452 1,040 13,932 181 - 60.6 32.0 7.5
34 2 2 8,400 4,440 1,200 14,040 180 59.8 31.6 8.3




DATE: June 11, 1988

68

Weight : Weight
v of Weight of Total
Elasped Interval Ponded of Ponded Weight Amount Percent Percent Percent
Time of between Bottom AFBC Fly of Dry  of Water Bottom AFBC  Ponded
Batch Batching Batches Ash Residue Ash  Materials Added Ash Residue Fly Ash
Number (min.) (min.) (b)) (Ib.) (Ib.) (Ib.) (gal.) (%) (%) (%)

35 4 0 8,380 4,449 1,140 13,969 180 60.0 1.8 8.2
36 3 1 8,320 4,449 1,240 14,009 180 594 1.8 8.9
37 2 2 - 8,480 4,458 1,060 13,998 180 60.6 1.8 7.6
38 6 13 8,480 4,482 1,100 14,062 180 60.3 1.9 7.8
39 3 5 8,380 4,470 1,220 14,070 180 59.6 18 87
40 8 5 8,400 4,497 1,160 14,057 180 59.8 2.0 8.3
41 2 1 8,380 4,485 1,180 14,045 180 59.7 él 9 8.4
42 4 3 8,320 4,467 1,220 14,007 180 59.4 1 9 8.7
43 6 2 8,440 4,494 1,040 13,974 182 60.4 32 2 7.4

44 6 6
45 4 1 8,440 4,485 1,100 14,025 180 60.2 7.8
46 5 31 8,360 4,515 1,100 13,975 180 59.8 7.9
47 12 4 8,460 4,497 1,020 13,977 183 60.5 7.3
48 7 - 8,420 4,473 1,140 14,033 180 60.0 8.1
AVERAGE 3 6 8,419 4,465 1,109 13,993 181 60.2 7.9
STD. DEV. 3 9 100 18 112 46 1 0.7 0.8

8,460 4470 1,120 14,050 182 60.2 f 8.0
PRODUCTION FOR DAY (Ibs.) 404,100 214,341 53,220 671,661 72,318 %
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