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I. Executive Summary

The purpose of this study is to evaluate the near term pntamml of waste l'eedslo:;:k Supphes

specifically agricultural residue and waste paper,ona cnunt:.r by-county basns for the 13 states in the
Western Regional Biomass Energy Program (WRBEP) area. The results show that the region produced
over 175 million dry tons of agricultural residue and waste paper in 1987-88. Sixty-nine locations
have been identified where, with three exceptions, at least 50,000 dry tons per vear of biomass can
be collected from an approximate 70-mile radius and delivered to potential energy producers alter
allowances are made for environmental, technical, and economic constraints. There were asignilicant
number of locations that could supply 1 million dry tons of biomass annually. Moreover, the
development of woody and herbaceous energy crops will undoubtedly provide new energy resources
for the WAPA region.

This is a scoping study. It is designed to be a first-cut estimation of potential waste resources and

;?lces. It was designed to cover a 13-state région in a consistent manner (the same assumptions used
for Kansas are used for California). The purpose of the study is to locate areas that have sufficiently
large concentrations of biomass waste feedstocks so that these areas can be isolated for future, detailed
analysis. The _rnajur limitation of this study is that it may under or over-estimate supplies of
resources and their prices in specific locals because of factors that are unique to particular areas;

Factors that are not representative of the 13-stale area,

This study is intended to provide biomass-energy producers with enough information to narrow down

a search lor a potential production site. The locations for energy plants that are indicated on the
following page are not the only locations possible. Any person so interested can take the county-by-
county estimates of deliverables resources provided in the appendix (you can even selectively chose
individual types of resources that may be particularly suited to a process or technology) and determine
how much deliverable biomass can be provided to a plant located anywhere in the WRBEPF area.

This document can be used by state agencies to encourage the development of renewable energy
producers, users, and intermediaries, such as biomass brokers. The biomass waste feedstock potentinl
of the WAPA area ensures that many of the 13 states can be major participants in the biomass-energy

industry.
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I1. Introduction

The production of energy from biomass has received considerable attention in recent years as new
technologies develop (like peliet plants), environmental restrictions on burning crop residues or
landfilling wastes increase, and our understanding of issues related to global warming improve.
Today, there is a heightened interest in biomass wasle resources as a energy fuels. This stems from
the fact that half of all Americans live in areas that fail to meet Federal clean air standards, landfill
capacity is declining rapidly, and local communities can benefit from waste-to-energy facilities. In
addition, combustion of conventional fossil fuels contributes to the CO, released to the atmosphere
in U.S. each vear and it is believed by many that the accumulation of CO, will lead to the warming

of the earth and severe climatic, environmental and socio-economic conseguences.

There are large amounts of waste resources that can be used to augment our energy supplies and
reduce reliance on unstable sources of fossil fuels, However, it is very difficult for potential energy
producers to determine where these waste supplies exist, what they are, how much they might cost,
and how much could be delivered to a plant gate. Without location specific information, the

development of a waste-to-energy industry is delayed.

The purpose of this report is to evaluate the near term potential of currently available biomass wasie
feedstocks in the 13-state WRBEP region, which includes Arizona, California, Colorado, Kansas,
Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, South Dakota, Texas, Utah, and Wyoming.
Information is provided on supplies and costs of paper from municipal solid waste and agricultural
residues for each state and its counties. Also, locations are pinpointed where, with three exceptions,
at least 50,000 annual dry tons of lignocellulosic biomass can be collected from an approximate

70-mile radius and delivered to a potential energy facility.

A second study was performed (N. Hinman, SERI, March 1990), using the feedstock information
developed in this réport, as an example of how this information could be used by energy producers.
Each of the plants identified in this report were modeled as ethanol plants using the future biomass-
to-ethanol technology being developed at SERI in order to determine which would be the least-cost
producer in the WRBEP region. A similar process could be used for fiber fuel and other energy

producers interested in locating in the WRBEF area.



III. Resource Assessmént

There are four major sources of biomass for energy production in the 13-state WRBEP region:
(1) municipal solid waste; (2) agricultural crop residues; (3) wood wastes generated during lorestry
or milling operations; and (4) wastes from livestock, food processing and wood processing operations.

Each source has unique characteristics and different opportunities as a potential feedstock.

This report provides information on supplies and costs of paper from municipal solid waste (M3W)
and agricultural crop residues in the WRBEP region. MNonpaper biomass components of MSW were
not included in this study because on a dry ton basis they represent a relatively small amount of
material. For example yard wastes are more than 80 percent water content as delivered. If the
12.5 million tons of yard waste produced in 1986 is adjusted to remove the water to determine the
amount of material available for ethanol conversion, only 2.5 million tons of oven-dried biomass is

available nationwide,

Consistent and uniform information on logging and milling activities by county was not available for
the 13 states in the WRBEP region. The Forest Area Management Plans were reviewed for the
National Forests in the WRBEP area; and State Forest agencies and state university forestry
departments were contacted for information concerning harvesting volumes, location of harvesting
activities, and mill operations. Some states had extensive information bases. Some states had none.
Most of the information bases were aggregated on the State level. A few states had forestry and mill
operations disaggregated on a county level. County-level information is required in order to
accurately access where the material is located or where energy plants would have to be located to use
such material. While there are substantial opportunities to produce waste wood feedstocks in all 13
states, these opportunities were not accounted for in this report as it would be inherently unf air to
characterize the wood waste opportunities in some states and not in others and thereby implying that
some states did not have any significant supplies of wood waste when the opposite was true.
Addition of thése materials would significantly expand the quantities of biomass available in some
areas, and may be an area of future research by WRBEP member states.

Finally, livestock wastes such as manure produced at dairies and feedlots, wastes from grain and
cotton cleaning operations, canning wastes such as peach pits and potato slurry, and wood wastes from
mills, pallet manufacturers, and furniture industries were not included in this assessment. These

resources were excluded for the same reasons that wood wastes were excluded: fragmented data bases,



no data disaggregation on the county level, and inconsistent reporting procedures from state o state.

However, there are undoubtedly opportunities in the WRBEP region for using these materials to
produce energy products. Unfortunately, because there is no centralized source of waste stream
information in many states, it may be difficult to pinpoint these opportunities. The state’s
Departments of Health and Environmental Protection Agencies do not consistently record information
concerning the composition of waste streams unless they pose a direct and known hazard to human

health. Local and state level resource assessments could improve th_e level of infnrmatii:}n in this area.



TV. Methodology

There are four levels of biomass resource assessment: the total resource, the collectable resource, the
deliverable resource, and feedstock supply. The total resource is the amount of biomass available in
a given area without regard to regulations, technical, physical or economic collection limitations. The
total amount of crop residue left in a field after the grain is harvested is an example of the total
resource. The collectable resource is the amount of biomass that can be collected after allowing for
regulatory and technical limitations, such as: erosion control, tillage practice, and machine efficiency
for collecting the residue. The deliverable biomass resource is the amount of the collectable resource
that can be obtained after allowing for such limitations as: bad weather inhibiting machine operation,
equipment availability for collection, other economic uses for the biomass, and non-participation for
other reasons. The feedstock supply is the deliverable biomass resource that can be collected within

a specific collection radius. A small quantity of feedstock supply may not be sufficient to support .

even a small energy plant.

The [irst three levels of resource estimations (total, collectible, and deliverable) are estimated for
wastepaper and agricultural residues supplies in every county of the WRBEP region. From estimates
of deliverable biomass, locations were pinpointed where at least 50,000 tons of feedstock supply as
wasle paper aﬁdfur agricultural residue could be collected within an approximate 70 mile racdius.
(There were three exceptions to this guideline.) The reason for specifying a 70 mile radius is

explained in Section B.2., "Cost of Agricultural Residues Except Orchard Trimmings."

A. Waste Paper from MSW

The methodology used to estimate the first three levels of waste paper supplies from MSW for each
county and the costs associated with collecting and delivering waste paper to a potential ethanol plant

are described below.

A.l. Levels of Resource Supply

MSW is composed of metal, plastics, glass, yard wastes, kitchen wastes, paper products, and other
miscellaneous items. Table I1I- 1. provides estimates by Franklin Associates, Ltd. (1988) on historical
and projected composition of MSW for the entire United States. From this it can be seen that paper

products and paperboard wastes are the largest and most consistent component of MSW for ethanol



ehraskn

Nebraska is the largest producer of biomass resources in the WRBEP region, producing more than 45
million dry tons annually. Thirteen counties each produce more than | million tons of biomass per
year. More than 99 percent of the total biomass resource consists of agricultural residue. Corn
residue represent 84 percent of total biomass resources. Despite the fact the more than 36 percent of
all the cropland in Nebraska is under some form of conservation tillage, 8.7 million tons per year,
almost 20 percent of the total biomass, is deliverable. This reflects the high level of irrigation and

high corn yields characteristic of Nebraska.

Seven plant locations have been identified in Nebraska, three of which receive more than 1 million
tons of feedstocks annually, and two of those receive more than 2 million tons per year, Not

surprisingly, corn residue is the dominate feedstock. The potential Feedstock supply to each plant is

as follows:

Plant Feedstock

Location (tons/yr)

Lincoln - Lancaster County 2,609,726

Norfolk - Madison County 1,707,847

Scott's Bluff - Scott’s Bluff County 410,568

Wallace - Lincoln County B50,185

Hyannis - Grant County 111,420

Kearny - Buffalo County 2,711,513

(O'Neill - Holt County 254,723

If all seven plants are constructed, Nebraska residents would receive an estimated $335 million in
revenues for sales of biomass. A significant amount of this revenue would be injected into

predominately rural areas.

The rich agricultural land found in Nebraska is also ideally suited to production of dedicated energy
crops, such as corn, sorghum, and hay. High yielding grass-like crops similar to hay can be grown
in areas with highlﬁr erodible soil, which could reduce the need to enroll large acreage of productive
cropland in the Envimnmenﬁl Conservation Acreage Reserve Program. Grass-like crops do not
require row-seedings and their roots systems reduce the level of erosion compared to row crops.
Perennial crops and drill seeding can further reduce erosion risks. Revenues from dedicated energy

crops can also improve income stability.

Additional details are provided for Nebraska in the tables in the Appendices A and B.

28
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