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I.

Introduction

During the last three years, the Alaska Center for Appropriate Technology has
developed a manufacturing process that would use wood and paper waste to produce a
high-quality medium-density fiberboard. The developers of the manufacturing process
have determined that a fiberboard plant would require 30,000 to 60,000 tons of wood and
paper waste annually to make it feasible. 1
The Alaska Department of Environmental Conservation asked the Institute of
Social and Economic Research to determine ifthere is a sufficient supply of wood and
paper waste available in Southcentral Alaska to make a fiberboard plant practical. This
study focuses on identifying available sources of wood and paper waste in the Anchorage
area because we found it is the only area in Southcentral Alaska where there are adequate
supplies.
Based on our interviews with key informants in the Anchorage area, we estimate
that 30,000 to 75,000 tons of wood and paper waste are potentially available each year
for recycling in a medium-density fiberboard processing plant. About 30 to 40 percent of
this waste is wood and the remainder is paper.
This large volume of wood and paper waste comprises 10 to 19 percent of the
total waste generated in Anchorage. 2 If a fiberboard plant recycled these wastes, the
3
recycling rate for Anchorage would more than double. These higher recycling rates are
well below the national average recycling rates for paper waste and wood waste.
Wood and paper wastes would come from a wide variety of sources. For each
source, many variables affect the amount of waste available. To reflect these variations
we have developed low, medium, and high estimates of the quantities of wood and paper
waste potentially available from each source. Section II of this report presents the low,
medium, and high estimates of the quantities of the wastes available from each potential
source.
The costs of obtaining these materials for a manufacturing plant depend on the
cost of purchasing, collecting, hauling, and sorting waste from many different sources.
These costs also vary for many reasons; and to reflect these variations, we have developed
low and high estimates of the cost per ton of obtaining each source of wastes. Section III
presents these low and high cost estimates.
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II.

Potential Quantities of Waste Materials
A.

Quantity of Waste Wood
1.

Most Promising Sources

In the top half of Table 1, we list the most promising sources of waste wood
available in Anchorage. These sources include the following: pallets, construction and
demolition debris, wood waste from Elmendorf Air Force Base, other wood waste
currently going to the Anchorage landfill, and wood waste used by oil companies to ship
equipment and materials to the North Slope. The total of these most promising sources
ranges from a low of 9,800 tons to a high of 29,200 tons of wood waste annually.
The range of tons available is primarily due to uncertainties in the percentage of
the total wastes retrievable from the waste stream. For the high estimate, we assume that
the percentage of the waste stream that is potentially recyclable is comparable to the
national average. For the low estimates, we assume that only half of this percentage of the
wastes is potentially recyclable. (Refer to Appendix A for a description of the methods
used to calculate these quantities).

2.

Other Potential Sources

In the bottom half of Table 1, we list several other sources that would be much
more costly to acquire or are unavailable because other users currently purchase these
materials. These sources total 1,900 to 3,800 tons of waste wood per year, but much of
that waste from the Kenai Peninsula, the Mat-Su Borough, or the Prince William Sound
area is much farther away and would be costly to transport. Furthermore, waste available
from sources outside Anchorage are not enough to satisfy the minimum quantities needed
for a fiberboard plant.

B.

Quantity of Waste Paper
1.

Most Promising Sources

In the top half of Table 2, we have listed the most promising sources of waste
paper. The most promising source of waste paper is "mixed paper" because it is one of
the most abundant types of paper and it is much less expensive than higher grade paper
such as newsprint, office pack, computer paper, ledger paper, and cardboard. The most
promising source of mixed paper is large commercial and institutional sources that
currently recycle other materials. These businesses and institutions could potentially be a
source of 2, 100 to 5, 900 tons of mixed paper each year if they included mixed paper in
their recycling program. The high estimate assumes an optimistic recycling rate that is
UAA-ISER
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comparable to national averages. The lower estimate reflects a less optimistic recycling
rate that is equal to half the national average. 4
After accounting for the paper waste from the current recyclers described above,
about 120,000 total tons of waste paper would still go to the Anchorage landfill each
year. 5 The amount of paper potentially recyclable from the all waste paper amounts to
about 36 percent for the nation as a whole. 6 If this percentage of waste paper were
recycled in Anchorage, then an additional 39,370 tons of waste paper would be available
each year from sources not accounted so far. If the recycling percentage were only half
the national average, then an additional 17,388 tons of waste paper would be available
each year.

2.

Other Potential Sources

Another potential source of waste paper is the Anchorage Recycling Center. As
the bottom half of Table 2 shows, the Center currently sell a total of 16,500 tons of
newsprint, office paper, and cardboard to markets outside the state. As we will discuss in
more detail in Section IV, the current market for these recyclables may make these
sources of waste paper too expensive for the fiberboard plant. 7
Other potential sources of waste paper include wastes going the landfills in the
Mat-Su Borough, Kenai Peninsula Borough, and Prince William Sound area. These
8
landfills receive between 7000 to 14,000 tons ofrecyclable waste paper per year. As we
will discuss in the next section, these sources of waste paper may be too expensive to
transport to the Anchorage area for use in a fiberboard processing plant.
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Table 1: Summary of Potential Amounts of Waste Wood
Available in the Anchorage Area Each Year
Source

Most Promising Sources
Palettes
Construction
Building Demolition
Elmendorf AFB
Anchorage Landfill (not included elsewhere)
North Slope Shipping and Construction Waste
Total of most promising sources
Other Potential Sources
Landscapers
Valley Sawmill
Alyeska Pipeline Terminal in Valdez
Mat-Su Landfill
Kenai Peninsula Landfills
Prince William Sound Landfills (excluding Alyeska)
Total of other potential sources

Total from all sources

Estimated Tons of Waste per Year
Low
High
Mid

2,200
2,900
2,100
1,200
1,200
200

4,500
6,100
4,500
1,200
2,700
400

9,600
6,100
7,000
1,200
4,700
600

9,800

19,400

29,200

1,200
200
249
86
173
28

1,600
600
249
130
259
42

2,000
1,000
249
173
345
56

1,936

2,879

3,823

11,736

22,279

33,023

Seasonal
Variability

Contaminants and
Quality

Water Content

More in winter
More in summer
More in summer
Stable
More in summer
More in winter

Need to screen for nails
Other construction debris
Other demolition debris
Well sorted and dry
Contains other waste
Other construction debris

Mostly Dry
Mostly Dry
Mostly Dry
Mostly Dry
Variable
Mostly Dry

more
more
more
more
more
more

Dirt and leaves
Dirt and leaves
Other construction waste
Contains other waste
Contains other waste
Contains other waste

Variable
Variable
Mostly Dry
Variable
Variable
Variable

in summer
in summer
in summer
in summer
in summer
in summer

Source: ISER estimates. See Appendix A for description of methods and sources. See Appendix B for a listing of key informant interviews
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Table 2: Summary of Potential Amounts of Waste Paper
Available in the Anchorage Area Each Year
Source

Estimated Tons of Waste per Year
Low
Mid
High

Seasonal
Variabili!Y_

Contaminants and
Quali!Y_

Water Content

Most Promising Sources

Mixed Paper from selected large volume commercial
and institutional sources that currently recycle
Anchorage Daily News
University of Alaska Anchorage
Federal Office Building
ARCO Headquarters
BP Headquarters
Elmendorf AFB
Total Mixed Paper from selected large volume recyclers
Mixed Paper from other current recyclers (not included elsewhere)
All types of paper from Anchorage Landfill (not included elsewhere)

125
36
10
13
6
290
480
2,100
17,400

10
290
524
3,900
27,700

125
88
30
31
15
290
578
5,900
39,400

Total from most promising sources of waste paper

19,980

32,124

45,878

5,500
3,000
8,000

5,500
3,000
8,000

2,100
4,200
700

3,100
6,300
1,000

23,500

26,900

30,500

43,480

59,024

76,378

125
62
15

22

Stable
Less during Summer
Stable
Stable
Stable
Stable

Other Paper and
Other Paper and
Other Paper and
Other Paper and
Other Paper and
Other Paper and

Cardboard
Cardboard
Cardboard
Cardboard
Cardboard
Cardboard

More in Summer

Other wastes

Variable

5,500 Unknown
3,000 Unknown
8,000 Unknown

Well sorted
Well sorted
Well sorted

Dry
Dry
Dry

4,200 More in Summer
8,400 More in Summer
1,400 More in Summer

Other Wastes
Other Wastes
Other Wastes

Variable
Variable
Variable

Mostly Dry
Mostly Dry
Mostly Dry
Mostly Dry
Mostly Dry
Mostly Dry

Other Potential Sources

Anchorage Recycling Center
Newsprint (net 1700 tons sold locally)
Hygrade Office Paper
Cardboard
Landfills Outside Anchorage
Mat-Su Landfill
Kenai Peninsula Landfills
Prince William Sound Landfills
Total from other potential sources

Total from all sources

Source: ISER Estimates. See Appendix A for description of methods and sources. See Appendix B for a list of key informant interviews
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Ill.

Potential Costs of Waste Materials

For this study, we have focused on the cost of getting unprocessed waste wood
and waste paper to a central location in the Anchorage area. The cost of obtaining wood
includes the following: the cost of purchasing the materials from waste sources, the cost of
hauling the materials by truck to a central location, and the cost of separating the usable
wood and paper waste from other materials. For the most promising sources of waste
wood and paper, all of these costs combined typically total an estimated $0 to $47 per ton.
Other potential (but less likely) sources of waste wood and paper for a fiberboard plant
likely cost more than $50 per ton. 9
Many of the sources of waste wood and paper currently end up at the Anchorage
landfill where the Municipality of Anchorage charges a $45 per ton tipping fee. 10 For
waste materials currently dumped at the landfill, it is likely that a fiberboard processing
plant could charge a tipping fee to allow businesses to dump waste materials at the
manufacturing site. This tipping fee would generate revenues that may partially or
completely offset the costs of hauling and sorting the materials.
Some of the waste paper and waste wood collected for the fiberboard plant might
be mixed with other recyclable materials. The fiberboard plant would need to separate
these other wastes from the waste wood and paper. The operators of the plant could sell
these other recyclable materials. The revenues collected from their sale would partially
offset the cost of obtaining the waste wood and paper.
When estimating the cost of getting waste wood and waste paper, we have not
attempted to estimate the cost of processing the materials (such as chipping wood or
grinding paper waste into fiber). We have also not included the cost of constructing a
building or purchasing equipment to handle, sort, or process the materials. The costs of
equipment and buildings used for sorting and processing will need to be analyzed in a
broader engineering feasibility study.

A.

Cost of Waste Wood
1.

Construction and Demolition

As Table 3 shows, the cost of waste wood varies considerably from source to
source. The cheapest waste wood available is from construction and demolition debris.
The primary cost of this source of wood is the cost of sorting out the usable wood from
other wastes and hauling it to the desired site. Based on a survey of recyclers in the
Lower 48, we estimate that the labor costs of sorting through waste construction debris
range from $14 to $26 per ton, depending on the amount of time required and the hourly
wage rate. 11 If building contractors sorted some of these wastes at the construction site,
then the sorting costs at the fiberboard plant would be lower.
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The cost of hauling construction and demolition debris would range from an
estimated $15 to $17 per ton, depending on the distance that the load is hauled and the
12
amount that can be carried in a single haul.
Considerable amounts of construction and
demolition debris are currently dumped at the Anchorage landfill, where there is a $45 per
ton charge for dumping. It is likely that a fiberboard manufacturing plant could charge a
tipping fee for contractors to dump their construction debris at a convenient location in
the Anchorage area. The revenues from the tipping fee would partially offset the costs of
hauling and sorting the waste wood.

2.

Palettes

The next cheapest source of wood waste is palettes. We estimate the hauling costs
to be about $15 to $17 per ton. 13 There may also be a small, but undetermined, charge
for the pallets by businesses providing the pallets. Currently, S&H Enterprises pays
companies to haul away used pallets, including reusable pallets as well as pallets recyclable
14
as scrap or chips. It is likely that the fiberboard plant could negotiate with S&H
Enterprises a reasonable price for wood chips made from scrap pallets.
We conducted a survey of wood recyclers in the Portland, Oregon area to find the
market price for waste wood. In Portland, the current price for waste wood from
construction, pallets, and other clean sources in chipped form is $42 to $45 per ton,
depending on its moisture content. This price includes the cost of chipping the wood, but
does not include the cost of transporting the wood to a particular site. This Portland price
may serve as a guide to the pric~ for chipped waste wood in a highly developed market
15
where there are many uses for recycled wood.

3.

Anchorage Landfill

The creation of a fiberboard plant may create the demand for a large-scale wood
recycling center that retrieves reusable and recyclable wood from dry municipal solid
waste before it goes to the Anchorage landfill. This wood recycling center would receive
wastes from many different sources and separate different types of reusable or recyclable
wood. Based on a limited survey of recyclers in the Lower 48, separating wood waste
from other dry municipal solid wastes may cost $43 to $150 per ton, depending on what
16
other wastes it contains and the methods used for collecting the wastes.
It is possible that a wood recycling center could ~harge a tipping fee to receive
wastes previously sent to the landfill. The revenues from a tipping fee charged by the
recycling center would partially offsetting these costs of recovering recyclable materials.
If a wood recycling center also separated recyclable materials other than wood, the center
could sell these recyclables. The revenues from the sale of these other recyclable materials
would partially offset the cost of obtaining the materials needed for the fiberboard plant.
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4.

North Slope

ARCO-Kuparuk currently transports waste wood to sites in Southcentral Alaska.
ARCO does not charge for the transportation of the waste wood and would be willing to
leave the containers at other sites in Southcentral Alaska. 17 The primary cost of using
wood from the North Slope would be sorting costs ranging from $14 to $26 per ton. 18

8.

Cost of Waste Paper
1.

Large Commercial and Institutional Sources

As Table 4 shows, the least costly sources of waste paper are from large
commercial and institutional sources that currently recycle some types of paper. These
businesses and institutions could possibly separate mixed paper when they create the
wastes. Some additional sorting and separation might still be necessary at the fiberboard
processing plant since mixed paper received from these sources may still contain some
types of unusable paper. The labor costs of sorting would vary from $14 to $26 per ton,
depending on what types of wastes the commercial and institutional sources mix
together. 19
The costs of hauling mixed paper waste would range from $15 to $17 per ton,
20
depending on the distance and the volume of each load.
The cost of collection is lowest
for large volume sources transportable in large, forty-cubic-yard bins from one source to a
single central location. The cost of hauling and collection increases for smaller volume
sources because it requires more time to travel from one collection site to another before
waste collectors completely fill a truck. The use of front or rear-end loaders could
partially off-set these higher hauling costs because they can compress and haul a greater
weight than a forty-cubic-yard bin.
Currently the price paid for many types of mixed paper in Seattle is very low.
Because there is little or no market for many types of mixed paper, the purchase price for
this paper would likely be very low or negligible. 21 Many of the potential commercial and
institutional sources currently pay to have their mixed paper waste hauled away and
dumped at the landfill. So they may be willing to pay a fee for hauling away their
recyclable mixed paper.

2.

Anchorage Landfill

The next cheapest source is waste paper retrieved from dry municipal solid waste
headed for the Anchorage landfill. These sources would not be source-separated, and the
costs of sorting would be higher. To separate large volumes of paper from the waste
stream may require a recycling center larger than the existing Anchorage Recycling
Center. A large-volume recycling center would separate higher volumes of waste paper as
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well as all other types of recyclables for resale -- including wood, metals, plastic, and other
materials. 22
The cost of operating a large recycling center depends on the materials recycled
and the methods used for collection and sorting. Based on a survey of recycling centers in
the Lower 48, we estimate these costs at $43 to $150 per ton. 23 Generally, the cost per
ton decreases as recycling centers process larger volumes of waste and retrieve more
recyclables from the waste stream. 24 The cost of recycling at the Anchorage Recycling
center amounts to $223 per ton for the 22,000 tons that it recycles annually. 25 Part of the
reason these costs are higher is because of the cost of shipping recyclables to Seattle, high
trucking costs in Alaska, and the absence oflocal markets for most recyclables. 26
A more thorough analysis than is possible in this study would be required to
determine the cost per ton of operating a high-volume (50,000 to 100,000 tons per year)
recycling center in Anchorage. This more thorough analysis would also need to
investigate how to develop local markets for recyclables retrieved at the recycling center.
An experienced Portland area recycler advised that a large-scale recycling center in
Anchorage could profitably recycle much higher volumes of waste with existing
technology, provided there are local markets for the recyclables. 27 Notably, a mediumdensity fiberboard plant would create a local market for about half of all the recyclable
materials recoverable from a large-scale recycling center.

3.

Anchorage Recycling Center

The Anchorage Recycling Center is another, although less promising, potential
source of waste paper. They currently recycle higher grade papers such as office paper,
newsprint, computer paper, and cardboard. Currently they receive between $140 to $220
28
per ton for these types of paper in Seattle markets. Even after subtracting the cost of
shipping waste paper south to Seattle, the Anchorage Recycling Center receives
approximately $93 to $173 per ton for higher grade waste paper. 29 These prices may be
higher than the price that a fiberboard plant could offer. So it is unlikely that the
Anchorage Recycling Center would be willing to sell its higher grades of waste paper to
the fiberboard plant.
The Anchorage Recycling Center pays local sources roughly $50 to $70 per ton
for waste newspapers, office pack, computer paper, and other types of higher quality
waste paper. Local sources of waste paper that sort their materials and provide regular
large volumes receive a higher price per ton than small sources that do not sort their
wastes. In order to purchase higher quality waste paper directly from these sources, a
fiberboard plant would need to offer at least the price the sources receive from the
Anchorage Recycling Center.
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Table 3: Summary of Potential Costs per Ton of Waste Wood
Available in the Anchorage Area Each Year
Source

Costs

Price of
Collection
Sorting
Tipping Fee
Net Cost
Material
& Hauling
& Screening
Low
High
Low
High
Low
High
Low
High
Low
High

Most Promising Sources
Palettes
Construction
Building Demolition
Elmendorf AFB
Anchorage Landfill (not included elsewhere)
North Slope Shipping and Construction Waste

Sorting cost net of tipping fee
Hauling, and Sorting net tipping fee
Hauling and sorting net tipping
Cost of materials
Cost of sorting and hauling
Cost of sorting usable lumber

$0
$0
$0
$0
$0
$0

$10
$0
$0
$10
$0
$0

$15
$15
$15
$15
$15
$0

$17
$17
$17
$17
$17
$0

$0
$14
$14
$0
$43
$14

$10
$26
$26
$0
$150
$26

($45)
($45)
($45)
($45)
($45)
$0

$0
$0
$0
$0
($45)
$0

Other Potential Sources
Landscapers
Valley Sawmill
Alyeska Pipeline Terminal in Valdez
Mat-Su Landfill
Kenai Peninsula Landfills
Prince William Sound Landfills (excluding Alyeska)

Currently tip at greenhouses and stables
Cost of materials and hauling
Transportation cost
Sorting and Hauling Cost
Sorting and Hauling Cost
Sorting and Hauling Cost

$0
$70
$0
$0
$0
$0

$0
$80
$0
$0
$0
$0

$0
$15
$75
$30
$100
$75

$0
$17
$85
$40
$125
$150

$0
$0
$14
$14
$14
$14

$0
$0
$26
$26
$26
$26

($10)
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

($30)
($16)
($16)
($30)
$13
$14

$37
$43
$43
$27
$122
$26

$0
($10)
$85
$97
$89 $111
$44
$66
$114 $151
$89 $176

Source: ISER Estimates. See Appendix A for description of methods and Appendix B for listing of key informant interviews
Numbers in parentheses are negative
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Table 4: Summary of Potential Costs Per Ton of Waste Paper
Available in the Anchorage Area Each Year
Source

Costs

Price of
Collection
Sorting
Tipping Fee Net Cost
& Hauling
& Screenin_g_
Material
Low High Low High Low High Low High Low High

Most Promising Sources
Mixed Paper from selected large volume commercial
and institutional sources which currently recycle
Anchorage Daily News
University of Alaska Anchorage
Anchorage School District
Federal Office Building
ARCO Headquarters
BP Headquarters
Elmendorf AFB
Total Mixed Paper from selected large volume recyclers
Mixed Paper from other current recyclers (not included elsewhere)
All types of paper from Anchorage Landfill (not included elsewhere)

Hauling and sorting
Hauling and sorting
Hauling and sorting
Hauling and sorting
Hauling and sorting
Hauling and sorting
Hauling and sorting
Hauling and sorting

costs
costs
costs
costs
costs
costs
costs
costs

$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0

$15
$15
$15
$15
$15
$15
$15
$15

$17
$17
$17
$17
$17
$17
$17
$17

$14
$14
$14
$14
$14
$14
$14
$14

$26
$26
$26
$26
$26
$26
$26
$26

($45)
($45)
($45)
($45)
($45)
($45)
($45)
($45)

$0
$0
$0
$0
$0
$0
$0
$0

($16)
($16)
($16)
($16)
($16)
($16)
($16)
($16)

$43
$43
$43
$43
$43
$43
$43
$43

Hauling and sorting costs

$0

$0

$15

$17

$43

$150

($45)

$0

$13

$167

Purchase price and hauling cost
Purchase price and hauling cost
Purchase price and hauling cost

$50
$70
$60

$93
$173
$113

$15
$15
$15

$17
$17
$17

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$65
$85
$75

$110
$190
$130

Hauling and sorting costs
Hauling and sorting costs
Hauling and sorting costs

$0
$0
$0

$0
$0
$0

$78
$78
$78

$95
$95
$95

$43
$43
$43

$150
$150
$150

($45)
($45)
($45)

$0
$0
$0

$76
$76
$76

$245
$245
$245

other Potential Sources
Anchorage Recycling Center
Newsprint (net 1700 tons sold locally)
Hygrade Office Paper
Cardboard
Landfills Outside Anchorage
Mat-Su Landfill
Kenai Peninsula Landfills
Prince William Sound Landfills

Source: ISER Estimates. See Appendix A for description of methods and sources. See Appendix B for listing of key informant interviews
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IV.

SUMMARY

There is an adequate supply of wood and paper waste available in the Anchorage
area for a medium density fiberboard plant. Most of the wood and paper waste would
cost less than $50 per ton. Much of the available waste currently goes to the landfill. To
obtain these wastes, the fiberboard plant would need the cooperation and participation of
the Municipality of Anchorage and the sources that currently generate the waste.
The fiberboard plant may help to create the demand for a large-scale (50,000 to
100,000 tons per year) recycling center that recovers many types of materials -- including
waste wood and paper. For a large recycling center to be practical, there would need to
be local markets in which to sell the recyclable materials. A medium-density fiberboard
plant would be a substantial step toward creating a local market for about half of the
recyclables recoverable by a large recycling center. Future studies could investigate the
costs of operating a large recycling center in Anchorage and the possibilities of further
expanding local markets for recyclables.
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V.

TECHNICAL APPENDICES

We have developed a variety of methods to calculate the quantity and cost of
different wastes. In Appendix A, we describe the methods we used to calculate our
estimates. As more information becomes available, other researchers could use these
methods to update and refine the estimates presented in this report.
During the course of this study, we talked to many individuals and businesses, both
inside and outside Alaska, who may be able to contribute to creation of a medium-density
fiberboard plant. In Appendix B, we list the individuals and companies we contacted. We
also briefly describe the individuals and companies who have particular experience,
expertise, or knowledge that may be helpful to the creation of a fiberboard plant in
Southcentral Alaska.

A.

Methods Used to Estimate Quantities and Costs
1.

Waste Wood
a.

Palettes

There are approximately 480,500 forty-foot van-equivalents coming into
30
Anchorage annually by rail, barge, or road. On average, each van contains 18 pallets. 31
This total number of vans and average number of pallets per van infers a total of about 8. 7
million pallets entering or passing through Anchorage each year. We estimate that about
95 percent of these pallets are reusable. 32 The remaining 5 percent (or 432,500 pallets)
are available for recycling into chips. Each pallet weighs on average 40 pounds; so there
would be a total of 9800 tons of scrap from pallets per year. This estimate serves as the
high estimate for the tons of scrap wood available for palettes.
We have based the low estimate of the volume of scrap pallets on an estimate from
S&H Enterprises (a local palette recycler). They estimate that about 6 tons per day or
2200 tons per year of waste pallets would be available for chipping. 33
b. Construction and Demolition
For the nation as a whole, the construction of one single family home generates, on
average, 4950 pounds of waste wood. One multifamily unit creates on average 1368
pounds of waste wood nationwide. One residential alteration generates on average about
500 pounds of waste wood per unit altered (the amount of waste wood generated is highly
34
variable depending on the type and extent of alteration).
Over the past three years the average number of single family homes constructed in
Anchorage was 838 annually. The average number of multifamily homes was 1100 per
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year, and the average number ofresidential alterations was 554 per year. 35 By
multiplying the average pounds of wood waste per unit by the number of units, we
estimate there is a total of 2905 tons of wood waste generated by all forms of residential
construction. These estimates are based on national averages. Future studies may be able
to refine these estimates by determining the average tons of waste generated by residential
construction in Anchorage.
The recycling program in Portland Oregon recovers about 36 percent of the waste
36
wood from construction. For our high estimate of recyclable wood waste from
residential construction, we assume 36 percent of the total wood waste is recyclable. For
our low estimate, we assume that half this amount (or 18 percent of the total wood waste)
is recyclable. For the middle estimate, we assume that the average of the high and low
percentages (or 27 percent) of the wood waste is recyclable.
Our high estimates of the amount of wood waste retrievable from new commercial
construction and demolition are based on per capita estimates of the amount of recyclable
wood waste produced in medium sized cities. The commercial construction industry
generates about 49 tons of recyclable wood waste per capita in the nation as a whole. The
building demolition industry generates about 56 pounds of recyclable wood waste per
37
capita in the nation as a whole.
These per capita estimates translate to 6100 tons of waste wood from commercial
construction and 7000 tons of waste wood from demolition for Anchorage each year.
These are our high estimates for the amount of wood waste potentially available from
commercial construction and building demolition.
These estimates are higher than an estimate provided by a building demolition
expert who estimates that 6 to 8 tons per day of construction and demolition debris are
recoverable from commercial sources in Anchorage. 38 This estimate implies 2200 to 2900
tons of wood waste available each year. This estimate serves as a lower bound for the
amount of wood waste available from construction and demolition each year.
We investigated several other alternatives for estimating the amount of
construction and demolition debris. Future studies could refine these estimates by
determining what types of commercial construction occur in Anchorage each year. IN
particular, it would be valuable to determine how much wood waste is generated on
average for different types of commercial construction projects in Anchorage.

c.

Landscapers

Based on phone interviews with selected landscapers and tree specialists in
Anchorage, we estimate that landscapers generate approximately 1000 to 2000 tons of
wood chips per year. 39 Landscapers dump most of these chips at greenhouses and horse
stables in the Anchorage area. Few of the landscapers dump chips at the composting
facility because they consider it too far to haul the chips. The chips from landscapers may
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not be available for use in a fiberboard plant since they currently have a place to dump the
chips. In order to obtain wood chips from landscapers, the dump site would need to be in
a convenient location. Furthermore, the tipping fee would need to be competitive with the
fee charged at greenhouses, the composting facility, or the landfill.

d.

Sawmill

The Valley Sawmill currently sells 1200 cubic yards (about 180 tons) of wood
40
They anticipate that they could easily increase their volume if necessary
chips per year.
to fill larger demands for wood chips. The cost of acquiring these chips may be more
expensive than waste wood. The current price for small wood chips is $12 per cubic yard
(about $80 per ton). 41 The sawmill may charge a lower price per ton for large volumes.
It is very likely that the sawmill can increase their volume since one of their
primary sources of timber is spruce trees killed by the spruce bark beetle. As more spruce
trees are killed by beetles in Southcentral Alaska, there is likely to be an abundance of
wood chips available. Iflarger and larger volumes of beetle-killed spruce trees become
available for harvesting, then the price of wood chips from spruce trees may be much
lower than the current price. Future studies could investigate the most likely sources of
beetle-killed trees and the cost of obtaining chips from those trees.

e.

Elmendorf AFB

The recycling program at Elmendorf currently recovers about 1160 tons of wood
annually. They have plans to install a chipper that would chip waste wood from palettes.
They plan to use some of the chips for landscaping and some in horse stables. 42 Some,
but not all, of the waste wood and chips may be available for use in a fiberboard
processing plant.

f.

Anchorage Landfill

The total weight of waste going to the Anchorage landfill is 292,650 tons. After
subtracting the waste from construction, pallets, and Elmendorf AFB, the remaining
weight is 218,000 tons. Based on recent surveys of the composition of municipal waste
streams for the nation and for the Prince William Sound area, we estimate that the waste
going to the Anchorage landfill is between 4 percent and 8 percent waste wood. 43 This
implies that a low of9,000 tons and a high of 17,000 tons recyclable waste wood not
accounted for elsewhere go the landfill. The average of these two amounts (or 13, 000
tons) serves as a middle estimate of the tons of wood waste going to the landfill.
The recycling program in Portland, Oregon recycles about 27 percent of waste
wood in the waste stream. 44 This recycling percentage serves as a high estimate for the
percentage of waste wood potentially recoverable from the waste stream in Anchorage.
We use half of this recycling rate (or 13. 5 percent) as the low estimate. The average of
the high and low recycling percentages (or 20.3 percent) is used for the middle estimate

UAA-ISER

25

By multiplying the low, middle, and high estimates of the tons of wood waste by
the low, middle, and high estimates of the recycling percentages, we derived the estimates
of the amount of recyclable wood reported in Tablel. We have used these same methods,
the same composition percentages, and the same recycling percentages to estimate the
amount of waste wood recoverable from the Mat-Su, Kenai, and Prince William Sound
landfills. 45

g.

North Slope Oil Companies

Currently ARCO-Kuparuk trucks 240 tons of waste wood from construction and
shipping south. Some of the wood goes to the Palmer Correctional Facility where they
burn it for heat in a back-up wood-burning furnace. Some of the wood also goes to Will
Power Enterprises in Spenard where they salvage and sell reusable wood. 46
ARCO-Prudhoe Bay is investigating the option of trucking some of their wood
waste south. They expect to begin this operation in the summer or fall of 1996. ARCOPrudhoe Bay is about 1.3 times as large as ARCO-Kuparuk, so ARCO-Prudhoe Bay could
potentially ship about 312 tons of wood waste south each year. 47 IfBP Exploration
followed this practice, they could possibly ship an additional 300 or more tons to
Southcentral Alaska. The total from all sources could total about 1100 tons per year if all
North Slope operations were to ship their wood south.

h. Alyeska Pipeline Terminal
The Valdez landfill currently receives 370 cubic yards (about 56 tons) of waste
wood from the Alyeska Pipeline Terminal during the winter and 1228 cubic yards (about
184 tons) during the summer. The landfill leaves the wood at a location at the dump
where residents can salvage reusable lumber. The landfill then burns the remaining waste
wood. 48 The transportation cost to truck this wood from Valdez to Anchorage would be
about $78 per ton. 49

2.

Waste Paper
a. Mixed Paper Sources

To estimate the amount of mixed paper recoverable from large institutional and
commercial sources, we determined the ratio between weight of mixed paper and the total
weight of all types of recycled paper. In the Portland area, mixed paper comprises about
12 percent of the total weight of all recycled paper -- including cardboard, newspaper,
50
office pack, magazines, and mixed paper. This percentage is for the entire waste stream
of Portland and is likely lower than the percentage for large commercial and institutions
that produce more paper waste than other businesses. This percentage is, therefore, a
lower bound on the percentage of waste paper from commercial and institutional sources
that is mixed paper.
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A survey of Federal office buildings nation-wide put the fraction of mixed paper at
about 26 percent of all recyclable paper from large paper-producing offices. 51 This
percentage is likely a higher than the percentage for institutional and commercial sources
because they do not produce as much paper as Federal Office Buildings. So 26 percent
serves as an upper bound on the percent of waste paper from commercial and institutional
sources that is mixed paper.
The average of 12 percent and 26 percent provides a middle estimate for the
fraction of total recyclable paper that is mixed paper. We used these estimated
percentages to scale the current volumes of waste paper recycled to determine the amount
of recyclable mixed paper available from commercial and institutional sources.

b.

Anchorage Landfill

After accounting for the paper waste generated by current recyclers, there is still a
substantial amount of paper waste headed to the Anchorage landfill. To determine the
amount of waste paper recoverable from waste going to the landfill, we estimate that a
low of 37 percent and a high of 43 percent of the waste stream is waste paper. 52 The
average of these two percentages (or 40 percent) serves as a middle estimate. The
fraction ofthis paper that is recyclable ranges from as high as 36 percent (which is the
fraction recycled in Portland), to as low as half this rate (18 percent). By multiplying the
total tons in the waste stream by the percentage that is paper waste and then multiplying
by the percentage recyclable, we estimate the amount of all types of paper recoverable
from the remaining waste stream going to the Anchorage landfill.
A fiberboard plant would need to have these wastes sorted and hauled to the
processing site. Based on a survey of recyclers in the Lower 48, the average number of
hours required to sort materials at a large recycling center ranges from 2.4 hours per ton
53
to 3.3 hours per ton. If the average hourly wage rate is between $6 and $8 per hour, the
cost of sorting wastes would range between $14 and $26 per ton. These costs do not
include the cost of equipment or buildings.
For the landfills in Mat-Su, Kenai, and the Prince William Sound areas, we have
used the same methods to estimate the amount of waste paper that is potentially
54
recyclable.
The cost of hauling this landfill waste to Anchorage depends on the time
required to haul the wastes. In Southcentral Alaska the going rate for an hour of truck
time is $150 per hour for a truck that is capable for hauling loads of six to ten tons. 55 If
the pickup up and drop-off times are about one half hour and the travel time from the
landfill to the drop off are about an hour, then the cost per ton would be about $37 per
ton. If the travel time were to increase to two hours, then the cost would be about $63
per ton. These costs would be less if the amount of waste carried in one truck load were
more or if the travel time were less.
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c.

Anchorage Recycling Center

For the waste paper sold in Seattle, the Anchorage Recycling Center receives
about $160 per ton for cardboard, about $220 per ton for hygrade office paper, and about
56
$140 per ton for newspaper.
To estimate the price that might be charge for these same
materials in Anchorage, we subtracted the cost of shipping these materials from
Anchorage to Seattle. 57 The price received in Seattle -- net of the cost of shipping wastes
south -- serves as a high estimate for the price that the Anchorage Recycling Center might
charged for these recyclable materials.
Based on a survey of selected commercial and institutional sources of waste paper
in Anchorage, we learned that the Anchorage Recycling Center pays anywhere from 10
percent to 50 percent of the price they receive on the West coast to its local sources of
waste materials. 58 Sources that provide a higher volume and more thoroughly separated
wastes receive a higher percentage. The price paid to sources of waste materials in
Anchorage is our low estimate for the price that the Anchorage Recycling Center for
recyclable paper.

3.

Hauling Costs

One of the major costs for all of the materials identified in this study is the cost of
hauling recyclable materials. Currently the State of Alaska Public Utilities Commission
regulates the cost of hauling waste in the Anchorage. The regulated tariff to haul a large,
20-cubic-yard or 40-cubic-yard containers to the midtown transfer station is about $120
plus the $45 tipping fee charged by the municipality. The cost of hauling the landfill is
about $160 plus the $45 tipping fee. 59 A 40-cubic-yard container holds about 6 tons of
waste wood or waste paper. So the cost per lift would amount to about $20 per ton.
Several factors may decrease these hauling costs. Customers that contract to have
large, regular volumes of waste hauled by Anchorage Refuse, Inc. have negotiated to have
the rental for the bins and the deposit on the bin waived. 60 Depending on the number of
bins and the number of pickups, this waiver could decrease the costs per ton by a few
dollars per ton.
These rates for hauling wastes do not apply to hauling recyclables. 61 Currently the
Alaska Public Utilities Commission does not regulate the hauling of recyclable materials.
So it may be possible to negotiate a lower cost for lifting and hauling a large container of
waste to a central location in Anchorage. Based on a limited survey of local trucking
firms, the average rate charged for an hour of time for a truck that can haul large loads is
about $150 per hour. 62
Using this estimate of the hourly cost of truck time as a guide, we constructed an
estimate of the cost of hauling recyclables in Anchorage as follows: If one lift takes 40
minutes to lift, haul, and dump at a central location the cost would be $90 per haul. This
amounts to $15 per ton. Lifts that required longer times for collection or longer hauling
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distances would increase the hauling costs. If collection time increases a half hour the
cost per ton would increase about $6. If the hauls were five miles longer, the cost per ton
would increase about $3. 5.

B.

Individuals, Businesses, and Organizations Contacted

In the course of this study, we spoke to many individuals, businesses, and
organizations. In Section 1 below, we describe individuals and businesses having specific
knowledge, expertise, or experience relevant to a fiberboard plant. A full list of the
contacts appears in Section 2 of this appendix.
1.

Recyclers in Alaska

John Will of Will Power Enterprises and Torn South of S&H Enterprises are
interested in a joint venture to create a wood recycling center. Will Power enterprises
would bring in construction and demolition debris, and S&H Enterprises would bring in
used pallets. After retrieving the usable pallets and usable lumber, the waste wood would
then be available for use in the fiberboard plant. The operators of the fiberboard plant
would need to negotiate with Will Power Enterprises and S&H Enterprises to determine
the cost of sorting and processing wood brought to the wood recycling center. 63
Anchorage Composting Facility could possibly serve as a depository for waste
wood. The composting facility currently charges a tipping fee for all wood dumped at the
64
site. It is likely that the composting facility would charge a fee for serving as a dumping
site for wood used in a fiberboard plant.
Thermo Kool currently recycles about 1700 tons of newsprint a year into
insulation material. This company has a paper shredder that could fiberize mixed paper
fiber as long as it is dry. 65
Elmendorf AFB expects to put in a wood chipper to chip their pallets. They do
not expect to fully utilize the chipper, and they may be interested in leasing time on the
chipper. 66

2.

Recyclers Outside Alaska

To retrieve the large volumes of waste from the waste stream, perhaps the
municipality and a private enterprise could create a large-scale recycling center that takes
dry municipal solid waste and retrieves a wide variety of wastes, including waste wood.
This operation would recycle anywhere from 50,000 to 100,000 tons of waste per year.
Ralph Gilbert of the East County Recycling Center near Portland, Oregon has been
advising the Portland Metro Area recycling program for many years and he is interested in
providing consulting guidance to set up a large scale recycling center in Anchorage.
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The Wood Exchange and Ebonite Fiber in Portland Oregon created a joint venture
several years ago to recycle pallets and make a hammermilled high density fiberboard.
The Wood Exchange received pallets and other types of waste wood and then uses the
waste wood to manufacture wood fiber. The company then sells the wood fiber to
Ebonite Fiber for about $43 per ton. They transport the fiberized wood about 60 miles at
a cost of about $5. 83 per ton in large double trailers that hold 25 to 30 tons per haul.
The experiences of this joint venture and the costs of their operations may be instructive
67
for a fiberboard plant in the Anchorage area.
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3.

List of Individuals Contacted

Organization or Business

Last Name

First
Name

Abney
Alexander
Barth
Beaupre
Berlin
Beverly
Bowers
Bredl
Brock
Carney
Carver
Cramer
Crawley
Currier
Daniel

Pat
Anchorage Assembly
Tammy
Alaska Public Utilities Commission, Consumer Affairs
Dick
ARCO-Kuparuk
Linda
ARCO-Prudhoe Bay
Melissa
Taylormade Products Inc., Scappose, Oregon
Ann
Bredl Saw Service, Portland, Oregon
Harvey
Alaska Center for Appropriate Technology
Pasqualina Bredl Saw Service, Portland, Oregon
Becky
Dimond High School, Anchorage, Alaska
Nick
Wasilla Refuse
Sky
Peninsula Sanitation
Dick
Wood Exchange, Portland, Oregon
Teri
Alaskans for Liter Prevention and Recycling (ALP AR)
Lavonne ARCO-Kuparuk
Elizabeth Greater Seattle Chamber of Commerce, Recycling
Hotline
Doug
Anchorage Refuse, Inc.
Charles
C.L. Dannar Nursery, Gresham, Oregon
Tom
Thermo Kool
John
Anchorage Composting Facility
David
Clean Washington Center
Cheryl
Assistant to Pat Abney, Curbside Recycling Program
Mike
Mat-Su Borough Landfill
Bill
General Services Administration, Building Manager of
Federal Office Building
Mike
Anchorage Daily News
Ralph
East County Recycling Center, Portland Oregon,
Manager of Dry MSW Recycling Center
Stan
City of Valdez, Dept of Public Works
U.S. Forest Service, Publications
Jim
BP Exploration, Recycling Coordinator
Debbie
Karen
Metro Regional Environmental Management,
Portland, Librarian
Cindy
Alaska Railroad, Inc.

Daniels
Dannar
Davis
Dean
Dougherty
Easly
Erps
Fouch
Fuller
Gilbert
Gillfullen
Godfrey
Grant
Green
Guilder
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Date Contacted

517196
6/1/96
5/10/96
5/15/96
6/25/96
6/25/96
4/96-6/96
6/26/96
6/26/96
5/7/96
6/5/96
6/25/96
6/26/96
5/8/96
6/20/96
6/12/96
6/25/96
5/22/96
4/19/96,5/17/1996
6/6/96
5/7/96
5/7/96
6/7/96
5/20/96
6/5/96
5/20/96
5/15/96
6/13/96
5/20/96
5/20/96
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Last Name

First
Name

Harduar
Irvine

Anthony
Merl

Jones
Kennish
Kineen
Kreeger

Jeff
Patricia
Pete
Bill

Larson

Linda

Larson
Last Name

Linda
First
Name
Al
Kathy

Levy
Mayer
Mergler
Merryman,
Captain
Moses
Noffman

Date Contacted

Hanshew Middle School, Anchorage, Alaska
6/20/96
Willamette Resources, Portland Oregon, Recycling
6/15/96
Center
Tualatin Valley Waste Recovery, Hillsboro, Oregon
6/26/96
Saint Elizabeth Ann Seton School, Anchorage, Alaska 6/21/96 and 6/24/96
Commercial Recycling
517196
Department of Solid Waste, Municipality of
5/28/96
Anchorage, Composition of Anchorage MSW
Anchorage School District, Administration Building
6/11/96
Recycling Coordinator
Anchorage School District, Anchorage, Alaska
6/20/96
Organization or Business

McLaughlin Youth Center, Anchorage, Alaska
Kenai Penninsula Borough, Dept of Public Works,
Composition of MSW
Maureen Dimond High School, Anchorage, Alaska
Tim
Bilson AFB, Pelletizing

6/24/96
5120/96

Mike
Lane

517/96
5/28/96

Olsen
Paige
Perry

Helen
Cheryl
Karen

Pert
Reandeau

David
George

Robicheaux
Schuyler
Singleton
South
Sues
Taylor
Turner
Turner

Todd
Alan
Foster
Tom
Susan
Bill
Tom
Matt
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Organization or Business

Anchorage Tree Service
Ross & Associates, Study of Prince William Sound
Waste Stream
East High School, Anchorage, Alaska
Elmendorf AFB, Recycling Coordinator
Anchorage Recycling Center, Education and School
Recycling Program
Taylormade Products Inc., Scappose, Oregon
Alternative Career Education Program (ACE),
Anchorage, Alaska
Whaley School, Anchorage, Alaska
ARCO, Recycling Coordinator for all operations
City of Seward, Sawdust piles
S&H Enterprises, Pallet Recycling
Tualatin Valley Waste Recovery, Hillsboro, Oregon
Colony Builders, Residential Home Builder
Anchorage Recycling Center, Manager
Anchorage Refuse, Inc.

6/24/96
6/8/96

6/24/96
5/96 - 6/96
4/10/96
6/25/96
6/24/96
6/21/96
6/19/96
5/25/96
5129/96
6/25/96
6/16/96
5/13/96 and 6/11/96
6/17/96
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Last Name

First
Name

Organization or Business

Tyrala
Walton
Waters
Whitmer

Matt
Eddie
Robert
Jim

Whitt

Suzie

Alaska Tree Surgery
Sea-Land Freight Service, Anchorage
McLaughlin High School, Anchorage, Alaska
Ebonite Fiber, Portland, Oregon, Maker of
Hammermilled board from waste pallet fiber
ARCO Alaska, Recycling Coordinator at Anchorage
Offices
Department of Environmental Conservation
Will Power Enterprises, Demolition and Salvage

Wigglesworth David
Will
John

4.

Date Contacted

5/7/96
6/21/96
6/21/96
6/6/96
6/15/96
4/96-6/96
5/29/96

Other Businesses and Institutions Contacted
6/25/96
5/14/96
6/24/96
6/12/96
5/24/96
5/6/96
5/6/96
5/29/96
6/24/96
5/21/96
5/28/96
6/14/96
6/5/96

All Wood Recyclers, Fairview, Oregon
Asplundh Tree Expert Company
Bartlett High School, Anchorage, Alaska
Building Safety Division, Dept. of Public Works
Carlos Tree Service
Dimond Greenhouse
Green Connection
Port of Anchorage, Municipality of Anchorage
Service High School, Anchorage, Alaska
Spenard Builders Supply
University of Alaska, Anchorage, Recycling Coordinator
Valley Sawmill on Old Seward Highway
Wood Exchange, Portland Oregon, producer of wood fiber
from pallets
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The total amount of waste going to the Anchorage landfill was 292,650 tons in 1995. In addition,
22,000 tons of waste were recycled by the Anchorage Reycling Center. The total of these two amounts is
314,650 tons. If30,000 to 60,000 tons of this total were recycled by a fiberboard processing plant, then
and additional 10 percent to 19 percent of the Anchorage waste stream would be recycled.

3

Currently about 22,000 tons of waste are recycled by the Anchorage Recycling Center based on the
Annual Report of Anchorage Refuse, Inc. submitted to Alaska Public Utility Commission, 1995. This
amounts to about 7 percent of the total waste stream of Anchorage (including wastes recycled and wastes
dumped at the landfill).

4

Refer to Appendix A for a description of the methods and sources used to calculate these estimates.

5

This estimate of the amount of waste paper going to the landfill is based on 292,650 tons of waste going
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available from soruces identified so far, we are left with 120,000 tons per year.

6

Peter Ince and David Mc Keever, "Recovery of Paper and Wood for Recycling: Actual and Potential,"
U.S. Department of Agriculture, Forest Service, Forest Products Laboratory, General Technical Report
FPL-GTR-88, Nov, 1995.p. 7-8.
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Municipality of Anchorage, Department of Solid Waste.

11

Institute for Local Self-Reliance, Recycling and Composting Programs: Designs, Costs, Results,
Volume 11: Suburbs and Small Cities, Washington, D.C., 1992.

12

Refer to Appendix A, section 3 for a description of the methods and sources used to calculate hauling
costs.
13

Refer to Appendix A, section 3 for a description of the methods and sources used to calculate hauling
costs.
14

Tom South, S&H Enterprises.

15

Interviews with the Wood Exchange, Ebonite Fiber, Wood Recycling, and

16

Institute for Local Self-Reliance, Recycling and Composting Programs: Designs, Costs, Results,
Volume JI: Suburbs and Small Cities, Washington, D.C., 1992.
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17

Telephone interviews with Lavonne Currier and Dick Bath, ARCO-Kuparuk.

18

These estimates include only the labor costs for sorting; they do not include the cost of equipment or
buildings. Refer to Appendix A, Section 2.c for a description of the methods and sources used to calculate
sorting costs.
19

These estimates include only the labor costs for sorting; they do not include the cost of equipment or
buildings. Refer to Appendix A, Section 2.c for a description of the methods and sources used to calculate
sorting costs.
20

Refer to Appendix A, Section 3 for a description of the methods and sources used to calculate hauling
costs.
21

Some businesses and institutions in Anchorage have contracted with Anchorage Recycling Center to
haul their recyclables. They pay for the hauling, but receive renumeration for the value of the recyclables.
22

Ralph Gilbert, East County Recycling Center, Portland Oregon, telephone interview.

23
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interviews with recycling centers in the Portland Oregon area.
24

Chaz Miller, "The Cost of Recycling at the Curbside," Waste Age, October 1993, p.46-54.

25

The total expenses of the Anchorage Recycling Center are $4.9 million and they recycle a total of
22,000 tons of waste according to the Annual Report submitted by Anchorage Refuse, Inc. to the Alaska
Public Utilities Commission for 1995. This implies average expenses per ton at $223 per ton.
26

Even after subtracting shipping costs from Anchorage to Seattle, the cost per ton recycled by the
Anchroage Recycling Center is still higher than the cost per ton of recycling in the Lower 48.
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Ralph Gilbert, East County Recycling Center, Portland Oregon, telephone conversation.

28
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29

The cost of shipping waste materials south to Seattle was determined from tariff sheets provided by
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30
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barge through the Port of Anchorage as well as vans coming in by truck (about 50,000 vans per year) and
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31
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Interviews with Tom South of S&H Enterprises

UAA-ISER

35

34

Peter Ince and David Mc Keever, "Recovery of Paper and Wood for Recycling: Actual and Potential,"
U.S. Department of Agriculture, Forest Service, Forest Products Laboratory, General Technical Report
FPL-GTR-88, Nov, 1995.p. 7-8.
35

Department of Community Planning and Development, Municipality of Anchorage, "Anchorage
Indicators," 1995.

36

Metro Regional Environmental Management Department, Generator Waste Diversion Analaysisfor
the Building Industry, Portland, Oregon, October 25, 1994.

37

Peter Ince and David Mc Keever, "Recovery of Paper and Wood for Recycling: Actual and Potential,"
U.S. Department of Agriculture, Forest Service, Forest Products Laboratory, General Technical Report
FPL-GTR-88, Nov, 1995.p. 7-9.
38

Telephone interview with Pete Kineen.

39

Telephone interviews with Asplundh Tree Expert Company, Carlos Tree Service, Dimond
Greenhouse, Green Connection, Alaska Tree Surgery, Anchorage Tree Service.

40

Interviews at Valley Sawmill.

41

Interviews at Valley Sawmill.

42

Interview with Cheryl Paige, Elmendorf AFB.

43

National averages and estimates for Prince William Sound are from Ross and Associates
Environmental Consulting, Ltd. Inventory ofPollution Sources and Problems in Prince William Sound:
Appendix B, Waste Managemetn Inventory. Seattle, Ross and Associates Environmental Consulting,
February 29, 1996.
44

Metro Regional Environmental Managment Department, 1994 Metro Recycling and Recovery Level
Survey, Portland, Oregon, Metro Regional Environmental Management Department, July 1995.
45

The total weight of wastes at the Mat-Su landfill are from telephone interviews with Mike Erps at the
Mat-Su landfill. The weight of wastes in the landfills on the Kenai Peninsula are from telephone
interviews with Kathy Mayer, Department of Solid Waste, Kenai Peninsula Borough. The weight of
wastes from Prince William Sound landfills is from Ross and Associates Environmental Consulting, Ltd.
Inventory of Pollution Sources and Problems in Prince William Sound: Appendix B, Waste Managemetn
Inventory. Seattle, Ross and Associates Environmental Consulting, February 29, 1996.
46

Telephone interviews with Leaven Curia and Dick Bath from ARCO-Kuparuk and Linda Beaker from
ARCO Prudhoe Bay.

47

Telephone interviews with Linda Beaker from ARCO Pmdhoe Bay.

48

Telephone interview with Stan Gillfullen, Department of Public Works, City of Valdez.

49

Estimate based on telephone interviews with Carlisle and Lynden trucking which provided quotes on
shipping a truckload of plywood between Valdez and Anchorage.
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50

Metro Regional Environmental Managment Department, 1994 Metro Recycling and Recovery Level
Survey, Portland, Oregon, Metro Regional Environmental Management Department, July 1995.
51

Special Summary Computer Diskette Tabulations from Environmental Protection Agency,
"Characterization of Municipal Solid Waste in the U.S., 1994 Update," U.S. Government Printing Office,
1994.
52

Ross and Associates Environmental Consulting, Ltd. Inventory ofPollution Sources and Problems in
Prince William Sound: Appendix B, Waste Managemetn Inventory. Seattle, Ross and Associates
Environmental Consulting, February 29, 1996, and Peter Ince and David Mc Keever, Recovery ofPaper
and Wood for Recycling: Actual and Potential, U.S. Department of Agriculture, Forest Service, Forest
Products Laboratory, General Technical Report FPL-GTR-88, Nov, 1995.p. 1-3.
53

Institute for Local Self-Reliance, Recycling and Composting Programs: Designs, Costs, Results,
Volume II: Suburbs and Small Cities, Washington, D.C., 1992.

54

The total weight of wastes at the Mat-Su landfill are from telephone interviews with Mike Erps at the
Mat-Su landfill. The weight of wastes in the landfills on the Kenai Peninsula are from telephone
interviews with Kathy Mayer, Department of Solid Waste, Kenai Peninsula Borough. The weight of
wastes from Prince William Sound landfills is from Ross and Associates Environmental Consulting, Ltd.
Inventory ofPollution Sources and Problems in Prince William Sound: Appendix B, Waste Managemetn
Inventory. Seattle, Ross and Associates Environmental Consulting, February 29, 1996.
55

Telephone interviews with Carlisle Trucking, Lynden Transport, and Frontier Trucking.

56

Anchorage Refuse, Inc., Annual Report ofAnchorage Refuse, Inc. prepared for the State ofAlaska
Public Utilities Commission, Anchorage, Anchorage Refuse, Inc. December 31, 1995 and State of Alaska
Public Utilities Commission, Tariff 2 for Anchorage Refuse, Inc. Garbage and Refuse Collection and
Disposal Service. TariffAdvice No. 28-217 3rd revision, effective December 16, 1994.
57

The cost of shipping was determined through interviews with ALPAR and Sealand to inquire about the
rates for shipping wastes paper south to Seattle. Sealand reports the tariffs charged for shipping waste
materials south. Some of the recyclables shipped south by the Anchorage Recycling Center are carried on
barge space donated by ALPAR at a lower rate. We were not able to determine the total volume that is
shipped south in barge space donated by ALPAR. So the shipping cost estimates are high estimate8'kthe
total shipping costs incurred by Anchorage Recycling Center.
58

Telephone interviews with University of Alaska Anchorage, BP Exploration, ARCO, Elmendorf AFB,
Federal office buildings, and some schools.
59

Anchorage Refuse, Inc., Annual Report ofAnchorage Refuse, Inc. prepared for the State ofAlaska
Public Utilities Commission, Anchorage, Anchorage Refuse, Inc. December 31, 1995 and State of Alaska
Public Utilities Commission, Tariff 2 for Anchorage Refuse, Inc. Garbage and Refuse Collection and
Disposal Service. TariffAdvice No. 28-217 3rd revision, effective December 16, 1994.
60

Telephone interview with Doug Daniels, Anchorage Refuse, Inc.

61

Telephone interview with Tammy Alexander, Alaska Public Utilities Commission.

62

Telephone interviews with Carlisle Trucking, Lynden Transport, and Frontier Trucking.

63

Interviews with John Will of Willpower Enterprises and Tom South of S&H Enterprises.
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International Resources Unlimited in Eugene, Oregon has provided consulting services to the Portland
Oregon recycling program as well as the City of Sitka. They help communities determine if a wood
recycling program is viable in their community. They may be a valuable resource for entrepreneus setting
up a wood recycling
64

Interviews with John Dean of Anchorage Composting Facility.

65

Telephone interviews with Tom Davis of Thermo Kool.

66

Interviews with Cheryl Paige, Elmendorf AFB.

67

Telephone interviews with Wood Exchange in Portland, Oregon, and Jim Whiteman ofEbonite Fibers
in Portland Oregon.
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