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(2) The 10 mile one-way haul distance associated with the RDF

supply curve may be optimistic. Though the typical output
RDF capacity of a single municipal resource recovery plant

- 4s at least 1000 TPD (Reference 6), it is conceivable that
the RDF conversion plant would be located between two or .,
more such recovery plants as part of its business strategy.
If the average haul distance for RDF is doubled to twenty
miles, the resulting delivered cost increase im 1985 is
$3.50 per day equivalent ton (Reference 30).

(3) The above two adjustments would together shift the RDF supply
curve by a $6 per ton increase in delivered RDF cost in
1985. The minimal feasibility criterion specified in
Table III-11, then, would change from $8 per ton to a $14 per
ton feedstock cost ceiling for RDF conversionm in 1985.

Minimum plant performance levels are projected in Table I1II-12 for this
$14 per tom criterion. Under the :iddle Fuel Price Scenario, it can bte
seen that the Nominal Plant Characterization (combinatiom f) still meets
the criterion. Im fact, only nine of the 12 minimum feasibility combinz-
tions change in moving from the $8 per ton criteriom to the $14 per ton
criterion. This apparently weak sensitivity is due partially to the way
in which the minimum feasibility combinations were derermined (without
interpolation between parameter decades), and partially because rhe plant
economy improves so dramatically over the range of uncertainty Iin per-
formance characteristics.
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Iv. PROJECTED IMPACTS OF THE ASU WASTE
COSVERSION PROCESS

This chapter projects the potential petroleum savings and cost impacts of
the ASU process assuming pessimistic, nomimal, and optimistic pexformance
levels. Table IV-1 defines these plant performance levels. The nominal
performance level characteristics are selected as one possible ser which
leads to a minimally feasible 1985 feedstock cost ceiling under the middle
fuel price scenario. The optimistic plant performance levels are selected
as one possible set which exceeds the minimally feasible 1985 feedstock
cost. ceiling under the low fuel price scenario. Pessimistic plant perfoxr-
mance levels are chosen as a set which just fails to meet the minimally
feasible 1985 feedstock cost ce;llng (see Table III-11, previous chapter).
Potential nationwide petroleum saving and net energy impacts of these
characteristic plant/fuel price scenaric cowmbinations are projected in
Tables IV-2, IV-3, and IV-4. The market penerratiom fractions appearing
in these tables are determined separately for RDF, agricultural residuve,-
and wood conversion markets using the Bass model diffusion curve showm

in Figure IV.l (Referemce 31). The Bass _eguation coefficients were

chosen arbitrarily but fall within the range of specifications found in
the literature on innovative industrial - te:hnologies (e.g., fuel cells,
Reference 31).

The estimated purchased gas energy in Tables IV=2, IV-3, and IV-4 is
obtained from the process energy balance discussed in Chapter 1II as
tabulated in Table IV-5. Purchaséd electricity is taken from the plant
D&M cost analysis and expressed as its primary energy equivalent. Feed-
stock production energy is estimated as shown in Table IV-6.

Projected economic impacts of the three test implementation cases are shown
in Table IV-7. The potential cost benefit of the public investment in

the ASU process is extremely favorable, so long as progress continues
toward these commercial plant performance levels. . ’

No potential adverse envircumental issues associated with the ASU process
are believed capable of hindering the technology’s commercializatiom with
proper planning. The 1580 Eovironwentral Development Plan for the DOE
Office of Industrial Programs identifies (1) local zquatic ecosystem and
water quality impacts, and (2) solid waste disposal as the primary environ-
mental ceoncerns associated with the process. Best Available Techmology
standards prescribed by the Envirommental Protection Agency (EPA) for some
refinery contaminants may apply. The EPA Hazardous Waste Management System
may apply to monregenerable spent catalysts, process vesse]l sludges and
scale, and storage tank sediments. DOE plans to perform the necessary
characterization, measurement, and monitoring research as the RDSD project
matures. Potential national enviromnmental impacts can not be projected
with any degree o{_confiﬂence at this stage of the project.
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TABLE IV-l. CEARACTERISTIC PLANT ASSUMPTIONS

Nominal Plant Characteristics

Capacity: 500 TPD dry feedstock equivalent
Plant Factor: 70 percent

Plant Yield: 70 gallons light heating oil per ton dry
feedstock eguivalent

Optimistic Plant Characteristics

Capacity: 1000 TPD dry feedstock equivalent
Plant Factor: 90 percent

Plant Yield: 80 gallons light heating oil per ton dry
feedstock equivaleat

Pessimistic Plant Characterisrics

Capacity: 500 TPD dry feedstock equivalent
Plant Factor: 60 percent

Plant Yield: 60 gallons light heating oil per ton dry
feedstock equivalent
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Figure IV.l. Bass Model Diffusion Curve Used
to Project Technology Impacts
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TABLE IV-5. SURPLUS HIGE BTU GAS

106 Btu per dry ton feedstock
Plant Yield (pallons/dry ton) 40 60 80 100
Feedstock Moisture
Content
1}4 2.43 1.33 0.24 (0.84)
20Z 1.33 0.24 (0.85) (1.94
35% 0.0 (1.04) (2.12) (3.21)
50% (1.98) (3.07) (4.15) (5.25)
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TABLE IV-6. IMBEDDED ENERGY CONTENT OF FEEDSTOCKS

Production
Energy
Feedstock (108Bru/dry ton)
RDF 0.7
Agricultural residue 2.6l
0.6

Wood

Takes into account replactement of fertilizer energy value.

Source: Reference 1.
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The $6 per ton test increment in projected 1985 RDF feedstock costs
(discussed in Chapter III) can also be examined for its effect on the
potential national impacts of the ASU process. - Under the middle fuel
price scenario, and with this $6 per ton cost lncrease, the nominal per-
fofmance level plant projected national net energy balance is as follows:

Net Energy Balance
1012 Bru/Year

Year ROF Agr-Res Total
1985 - 0.0 0.0 0.0
1990 42.6 0.0 42.6
1995 246.6 0.0 246.6
2000 505.5 0.0 '~ s0s.5

Comparable test increases in 1985 agriculrural residue costs would be
$9.20/ton for imbedded energy at a $0.50/gallon oil price increase, plus
$7.80/tcn to represent a doubling of the assumed average haul distance to
60 miles. With this 5$17.60/ton shift in the supply curve for apricultural
residue, none is economically available under the nominal plant performance
and middle fuel price assumptions.

The net emergy difference associated with the feedstock cost test increment
($6/ton RDF) is 5.8, 25.1, and 38.5 trillion Btu inm 1990, 1995, and 2000,
respectively. While these numbers are large, they represent decreases in
the original projections of only 12, 9, and 7 percent, respectively.

There are plant economic trade-offs implicit in the relationship between
feedstock costs and plant factor. It is expected, for example, that a
very highly processed RDF is consistent with a high plant factor. The
existence of these obvious trade-offs are the reason that feedstock cost
ceilings are mapped extensively cover the ranges of key parameters in
Chapter III. The economic feasibility of individual plants and their
feedstock supply-limited potential nmational impacts can be determined
immediately for a large number of plant performance level combinations
by using these results.
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ARIZONA STATE UNIVERSITY

PROJECT STRMARY

BACKGROUND

Due to the energy problems caused by decreases in energy availabilicy

and supply, and associated price increases, alternative energy sources
are under investigation by the Federal governemnt and private iandustry.
To reduce this country's dependence on imported oil, keep energy dollars
within the United States, provide a lower cost alternative to petroleum—
based fuels and ensure continuity of supply, new oil substitute processes
must be developed.

As a snbstitvte for petrcleum, the concept of fuels and chemical
feedstocks from wastes and direct biomass sources presents a viable
alternative. While coal offers an intermediate solution, the supply

is finite with considerable detrimental envirommental side effects
existing in both the collection and conversion steps. Cellulosic

sources do not suffer from significant environmental problems in their
collection or processing, and with the present direct biomass sources,

the supply is enormous and remewable. Although the cost of collection
may be incrementally greater than that of more traditional energy sources,
with the depletion of the fossil feedstocks, there will be no other source
for liquid fuels.

Waste sources (industrizl, municipal) present a promising outlook for
satisfying an increasing portion of future energy demands. Technologies
for processing waste energy Sources are Dulerous and varied

(References 12 and 28). 1In many areas municipal sources (refuse, sludge)
are collected (taking advantage of an existing collection system),

and separated, with the organics being used as a s0lid fuel. While

the resulting solid fuel has the heating quality of a low grade coal
(8000 Btu/lb maximum), and the techmology is comparably well developed,
envirommental restrictions in many areas prohibit the burning of solid
fuels. Other technologies, both biological and thermal, for fuel products
from waste organics (biomass) are currently in different research, design
and development stages. Bioclogical routes include: 1) anaerobic
digestion to produce methane; 2) aerobic digestion te produce compost;
apd 3) hydrolysis routes to produce glucose and various derivatives.
Although the aforementioned biological conversions all take place at
relatively low temperatures, they have major inherent disadvantages with
respect te processing times {(weeks) and control sensitivity {destruction
of the biclogical mechanism bty minor changes in process conditions).

Thermal conversion is a process in which the biomass is decomposed at

elevated temperatures with or without the presence of oxygem. With
sufficient oxygen, complete combustion takes place. In an oxygen starved

-
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