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Persone interested in obtaining additional information should
eontact this Office at 550 Halekauwila Street, Tani Office Building,
*Rogm. 30L, -Honolulu, Hawati 96813 or call 548-6915.

ANTICIPATED EIS

Kaneohe Civie Center {site selection), Maintenance of Harbors
(dredging), Inter-Island Ferry System, Kohakohau Dam (South Kohala),
Solid Waste Bales.
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EIS(??W%%??TER OFFICE OF ENVIRONMENTAL QUALITY CONTROL

REQUEST FOR DFRAFT EIS

Sent to:

Contact: Phone No.

Request a copy of the following:
1.
2,

3.

Bate:

Return to: OFFICE OF ENVIRONMENTAL QUALITY CONTROL
Office of the Governor
550 Halekauwila Street, Room 301
Honolulu, Hawaii 96813
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June 28, 1974
I11-28

Pergone interested in obtaining additional information should
eontaet thie Office at 550 Halekauwila Street, Tani Office Building,
Room 301, Honolulu, Hawaii, 96813 or call 548-6915.

ANTICIPATED EIS

Kaneohe Civic Center (site selection), Maintenance of Harbors
(dredging), Inter-Island Ferry System, Kohakohau Dam {(South Kohala),
Solid Waste Bales, Oyster Propagation in Kaneohe Bay.

FIS NEWSLETTER OFFICE OF ENVIRONMENTAL QUALITY CONTROL
(11-28)

REQUEST FOR DRAFT ENVIRONMENTAL IMPACT
STATEMENTS AND NEGATIVE DECLARATIONS

Sent to:

Contact: Phone HNo.

Request a copy of the following:

1.

2.

3.

Date

Return to: OFFICE GF ENVIRONMENTAL QUALITY CONTROL
Office of the Governor
550 Halekauwila Street, Room 301
Honelulu, Hawail 968123
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ENERGY TFROM WASTE

R R R N L o
R R R Rk R o e E R

A Pregentation teo the Workshop on
the Energy Crisis and the Environment
By Richard E. HMarland
May 23, 1974

Surfrider Hotel, Honolulu, Hawail

‘Mr. Chairman, ladies and gentlemen, thank you for this oppor-
tunity to'discuss the potential benefits to our energy problems
which can accrue from an improved system of recycling our soclety's
waste products. '

To most environmentalists, the shortage of petroleum which
came last fall, was not a rude awakening, but vather, a public
recognition of what many thoughtful conservationists have known
for sometime. :

Some talk of new sources of oil: Alaska, Coleorado shale,
sea bottom drilling, more reccvery from old wells. Others say
the need is for more refinery capacity. We also hear that the
shortage is an artificial one, brought about by a monopolistic
industry to increase thelr profits. '

Regardless of the merits of any of these arguments, one fact
does stand our clearly. The United States must modify its energy
policies. Sources of energy, other than petroleum, must he deve-
loped and utilized. Dependence on petroleum and natural gas must
be replaced as rapidly as possible. The new energy policy should
diversify the base to include many sources,; imcluding coal,
nuclear power, geothermal, tidal, solar, wind and wastes.

This morning I would like to emphasize the opportunities
available to us to capture wasted energy. TFor wasted energy is
a pollution to our environment. It is also an extravagence wWe
can no longer afford.

There is a saying ~- admittedly a c¢liche' -- but none the
less true. It goes, "Pollution is a wasted resource, a resource
in the wrong place, the wrong amount, the wrong time aad possibly
in the wrong form, but still, it is a resource .’ AR

The energy crisis is helping us prove the truthfulness ‘af
that saying. This is reflected in many ways, and each onée is
based on energy.

A first category for considération comes under the rubric of
efficiency. Professor Branch ably covered this subject in his
presentation yesterday. My emphasis on this will be brief, but
hopefully will open up new areas of potential benefit.

We all have heard of the inefficiency of steam generation
of electricity. Much of the waste is in the form of hot water.
Most of this water is mow being discharged into our environment.,
a stream, a lake or an ocean. The result is thermal pollution
-- a condition which changes that environment so that desirable
plant and animal species cannot survive,

This is an expensive pollution -- not only in the harm done
*o our environment, but also because this heat has been bought
and paid for by utility rate-payers. This double cest is getting

higher every d4ay.
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The technique of vecycling this heat may be difficult to
establish. A few cases exist where the water has been used for
cold weather irrigation, or for heating buildings. Most is

utterly wasted as a pollutant. Electric wutilities fail to recognize

the resource qualities of that which they discard. Pollution
control authorities propose to abate or diffuse the waste heat
with engineering devices. True enough, these devices require
energy either for construction or operation. But just how high
" does' the cost of this energy have to get before our scientists
and engineers begin to deal with it as a resource?

An even more wasteful, vet more difficult problem for
recyclers is the energy wastée associated with transportation.
Again, efficiency is poor, the losses are in the form of heat and
other air pollutants. Heat from vehicles help account for the
6 to 10 degree higher temperatures found in our large cities as
compared with nearby suburban areas.

Recycling this heat energy into a useful purpose is less
feagsible than techniques which prevent the problem. Here the
practices of conservation are a better approach: the use of more
efficient vehicles, including mass transit.

There are other examples where wasted energy, mostly in
the form of heat, tend to prove our adage -~ that it is both a
pollutlon and a resource -- but an unused resource.

‘That pollutant which is most widely recognized as an energy
resource is solid waste -~ those residues from societal activity
which we collect, then dump on land, at sea or we burnm or bury.
The potential energy in these wastes is now becoming widely
recognized -~ thanks to the combined effects of a petroleum
energy shortage and the efforts of environmentalists -- some of
them Ffrom the ranks of the old Public Health Service. The direct
conversion of solid waste to useful energy is not new, but its
broad application -- as in a public utility is now being seen as
technically and economically feasible. This, of course, is the
recylecing of paper and metals whereby the energy demand is only a
small fraction of that which is needed to produce new materials
from virgin ores and trees. These considerable energy benefits can
be optimized only when we consider the entire solid waste stream.

The major emphasis will be piaced on the "indirect™ recyecling
of wastes -- whereby the recovery is only energy, not the original
material. '

Our best examples lie in our agricultural wastes. Nationally
these wastes amount to more than 2% billion tons per year as
compared with only 360 million tons of combined residential,
commercial, institutional and industrial collections. (Less
than 10% of the solid waste is from these latter sources.)

The heat (or energy) value of any waste is a function of its
composition. The sugar industry in Hawail has been recovering
heat energy from bagasse for years. This material is that
portion of the cane stalk which remains following the extraction
of the juice. It is a fine, Fibrous material, not unlike sawdust

in physical appearance. Its make up is:
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48.5% moisture
2.5% ash with 96.8% of dryweight in form of
2.5% sucrose carbon, oxygen and hydrogen.

47.0% fiber

Bagasse contains 4066 BTU per pound, on a wet bases. When

burned in veasonably efficient boilers, one ton of this bagasse

has the heat equivalent of just over one barrel of bunker C fuel
0il. If boiler efficiencies were maximized throughout the industy,
the potential heat energy from Hawaii's bagasse would not only
provide self-sufficiency for the sugar wmills themselves, but

would provide up to an estimated 35% surplus in the form of
electrical power. The State produces some 3,000,000 tons of
bagasse per vear. The energy equivalent of just over 3 million
barrels of oil. _

The Hilo Coast Processing Company at Pepeekeo on the Big
Island is installing a new system of milling which will maximize
the recycling of its plant wastes. They will not only buran all
their bagasse, they will alsoc burn their field trash (the leafy
waste portion of the plant). They are seeking to augment these
fuels by including the community solid wastes, from which non-
combustibles have been removed. The capability to burn fuel oil
will be maintained so that electric generating functions can
continue during times when the mill is not operating.. If all
of Hawaii's leafy trash were recycled, 1t would amount to more
than 6,000,000 tons per year. At 3870 BTU per pound, the energy
equivalent of this is estimated at between 4 and 5 million barrels
of 0il per vear.

The power generated at this facility will in the order of
20 megawatts, twelve of which will be sold to the public utilility.
The balance will vrun the entire milling operation.

That system at Pepeekeo is.the most advanced example of
agricultural waste recycling for energy that we have in Hawail.
As the economic costs of fuel oll continue to rise, other sugar
mills may find similar economic benefits through more efficlient
recycling of their wastes.

The Oahu Sugar Company, an Amfac subsidiary is studying the
feasibility of generating electric power from a combination. of
its sugar wastes and the municipal collections from the City and
County of Honolulu. .

The analysis of Honolulu's municipal solid wastes shows the
following: combustible wastes (paper, cardboard, yard trimming,
rags and wood) about T4%, non-combustible wastes (metals, glass,
ceramics, ash and dirt) about 20%, and garbage about £6%. The
energy eguivalent of the combustible portion is not known, hut
a reasonable estimate is that it would approximate 3,600 BTU/1b.
On this basis it has nearly the same energy value as mixed
sugar bagasse and trash.

Complete utilization of Honolulu's 1,500 daily temns of:
combustible solid wastes would have the energy eguivalent of
nearly 1,500 barrels of fuel oil. Boiler efficlency would affect
this figuve a great deal.
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These energy bevefits are significant, and we are delighted
that they are being examined by industry, the utilities and by
government. .

If Honolulu moves In this direction, it can benefit from the
experiences of Nashville, Tennessee and St. Louis, Misscuri, where
municipal wastes are already being incinerated in systems where the
‘heat energy is vrecovered. These cities find that efficient
recovery will provide about 5% of the electric energy demand of
the city ~-- and this is only municipally-ccllected waste source
~-- some 10% of the Nation's total solid wastes.

But, back to agricultural wastes, where Hawaii's potential
for energy recovery is even greater.

In addition to Hawali's sugar wastes and their potential
total energy equivalent of 8,000,000 barrels of oil per year, we
have significant amounts of field waste from Oahu's pineapple
industry. These field wastes avre now being burned. There are
some 250,000 tons of this per year, only 50,000 of which is being
recycled. These 50,000 tons are converted to animal feed ~-
another valuable form of energy conversion. The remaining 200,000
tons ‘are burned in the fields with concomitant air pellution as
one result., Although I do not have data showing the BTU content
of these wastes, they can be congervatively estimated to be the
same as sugar cane trash, about 2800 BTU per pound.

Recovery of this energy by direct burning as in the case of
‘sugar mills may not be an efficient process because of the cost of
hauling the wastes. But there are other ways of recovering this
energy. The U.S. Bureau of Mines has developed a process for
converting waste cellulose to oil. By use of this process, if
pineapple field wastes have the same conversion rate as other,
similar products, there is a potential yield of 2 barrels of oil
per ton of waste to be obtained from this process. . This could
theoretically provide some 400,000 barrels of oil (low sulfur)
whose worth today in the world market is about $5.5 million
(514.00 per barrel). The total state's pineapple wastes would add
significantly to this figure. _

Pineapple waste iIs not the only agricultural product which
would allow the economic production of oil. Animal wastes, primarily
those in our stockyards are even a much larger source, and use the
same process. Even the sewage sludge from municipal sewage treatment
plants can be used as a source of such oil.

Another exciting use of agricultural waste is being planned
at Kohala, Big Island. In this case the Kohala Task Force, chaired
by Lt, Governor ZSecrge Arivoshi has developed a cluster of diversified
agricultural operations to stimulate the economic base of that area
-~ possibly to replace the Kohala Sugar Company which may go out
of production.

One of the activities will be the use of animal wastes for
the production of methane -~ and its use to produce electric

powayp.
Another fusl, methanol -~ or wood alcchol - can be produced
from plant or animal wastes. Conversion to methanol can be made

with 70% efficiency.
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Although, as vou can see, Hawaii Is moving to recover the
energy now discarded in our solid wastes, we still have a long
way to go. An estimated 13 millicn tons per year of agricultural
wastes are generated in Hawali. Nine millien of these are from
sugar, two and ome-half million are from animals, with pineapple
and minor crops making up the balance.

If efficient conversion were made from zll these wastes, a
conservative estimate would show that we could produce the energy
equivalent of about 15 million barrels of oil per year. The
currvent useage of fuel by the Hawalian Electric Company for all of
Oahu is about 7.5 million barrels a year.

Is it conceivable that technology can show us how to recover
this energy in an efficient manner, and at a cost which competes
with that of hauling petvoleum half way around the world, refining
and pumping it to the utilities?

The economics are a major factor, and at this moment are seen
as a deterrent. It is an illustration of the old law of time and
plage utility.

But as we calculate the cost of converting these wastes to
energy, we must include that cost which may be easlly ocverlooked.
That is the cost of disposing of the wastes by current practices
plus the cost to the environment of these wastes as a form of
pollution.

Currently, we estimate that the cost of incinerating cne ton
of Honolulu's municipal solid waste is nearly $10.00. The operating
costs of landfill opevations here are about $3.00 per ton. This
latter figuvre does not include the cost of land, neor capital costs
of equipment, and thereby is an unrealtistically low figure.

The cost of current disposal methods for field wastes in
pineapple and sugar must include the cost of burning (plus air
pollution damage) and the cost of the extra nitrogen which must be
added to the soil to help decompose the residual.

If full evaluation of all the costs and benefits were made of
the energy extraction from ocur state's solid wastes, we might find
a more Faverable cconomic basis than now predicted. The steadily
diminishing supplies of crude oil -- and 1ts Increasing cost --
are giving the needed urgency for such an evaluation. As the oil
costs go up, our State's economic alternatives look better.

Firally, I hope we now see more clearly the truth to our
adage, that "Pollution is a resource, in the wrong place, the
wrong amount, the wrong time, and possibly in the wrong form =--
but none-the-less-it is a resource.’ We now realize that one of
these polluticns - solid waste - can help averi our energy erisis
and still provide a double benefit to our environment.

Farther. it is in keeping with the American way and American
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industry to tackle such new challenges and succeed. Private industry
should be the leader in this work -~ not government. In industry,
waste is the enemy of profit. An aggressive industry, in competition

can make a profit from these wastes.
Thank vou.



