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SECTION ONE

INTRODUCTION

Purpose and Need

This environmental assessment is intended to ascertain the environmental
effects of the operation of a 240 ton per day, municipal solid waste
incinerator making steam which drives a turbine generator to produce the
equivalent of 4.5 MW of electrical power at or near the Cabras Power
Plant. The environmental effects of the proposed projects should be
understood prior to the committment of considerable resources toward
their construction. The net effect of this proposed project is to
reduce the burden on the Ordot and military landfills, by reducing
volume to one-fifth the municipal solid waste (MSW) volume, thereby
extending the landfill lives five fold, and by recovering electrical or
steam energy to reduce electrical power consumption. Secondary effects
include reducing operational problems associated with the Ordot landfill
i.e. odors, top soil use, erosion, combustion of buried MSW, rodents,

and flies.

Background

This recent history of the waste-to-energy plant begins during the
mid-1970's when the environmental quality and energy crisis concerns
converged. This situation helped to develop, what were then called, re-

source recovery processes.



There were about five general approaches to converting solid waste into
energy, usually with front end material recovery for such materials as

aluminum. These processes were:

1. Water-walled Incinerators: These units burn unprocessed solid
waste to generate steam usually for manufacturing processes or
heating of buildings. This concept has been in wide use
throughout Europe for several decades and is known as the Von
Roll process. The Wheelabrator-Frye company has marketed

their refuse boiler in the U.S. using this technique.

2. Shredded Waste: In this process, refuse is shredded and
separated into light (organic) and heavy (inorganic) frac-
tions. The light fraction is used as a fuel substitute in
utility and industrial furnaces. It has been used primarily
in coal-burning utility boilers such as at the Union Electric
Company St. Louis plant. The use of this process in oil
burning utility boilers requires major new investment in
particulate emission control devices and ash removal facili-
ties. Considerable added investment in boiler modifications,
and the absence of alkaline ash components from coal, pose a
corrosion threat to boiler tubes in existing oil-fired plants

that are retrofitted to use this process.

3. Pulped Waste: This technique blends the refuse into a wet
pulp and then separates the organic and inorganic fractions.
The organic fraction is dewatered and burned, or some of it
may be recovered as fiber. The Black Clawson company has pio-
neered this wet-pulped refuse derived fuel (RDF) process. The
process is geared for front end resource recovery. It affords
a higher single pass recovery of the organic fraction from
municipal solid waste (MSW) than the standard air classifica-

tion technique, and the resulting RDF is of more uniform



quality. However, the elimination of water from the pressed
pulp carries a heavy energy loss penalty. The pressed product
still contains about 50% moeisture content, and thus requires a
specially designed furnace for combustion that is not as
efficient as dry processing. The pulp can be dried to 20%
moisture content in a three-stage rotary drier, and then
pulverized or pelleted. But, these steps take much energy

away as station losses from the final energy product.

Pyrolysis: Consists of the chemical decomposition of MSW in a
high temperature and controlled oxygen atmosphere, yielding
oil or gas, which, in turn, is burned in an afterburner or
conventional boiler. Several patented pyrolysis techniques
have been promoted. These include the Monsanto Langard
Pyrolisis System (1,000 tons per day (TPD), plant in
Baltimore), the Occidental "Flash Pyrolysis" process (2,000
TPD demonstration plant in San Diego), the Carborundum Torrax
System, and the Union Carbide Purox System. Most of these
processes use some resource separation and recovery either in

front of, or as an output of, the pyrolysis.

Methane Generation: Methane gas is produced by the decom~
position of the organic wastes in MSW in this process. The
methane is burned as gaseous fuel for conventional boilers.
There are readily available organic waste sources that do not
have such a high non-organic composition as MSW. Apnd, con-
versely, MSW is a better incineration material than methane
gas source. Since 1975, landfill methane gas recovery has
become the prime methane recovery technique. It is a tech-
nique usually retrofitted to landfills to recovery energy from
previous MSW deposits. As of 1983, there were 26 municipal

landfill methane gas recovery projects in the U.S., versus two



methane and one ethanol gas recovery operations producing fuel
outside of landfills. The average production per landfill is
about 2 MW.

The U.S. Conference of Mayors, Resource Recovery Activities report
appearing in the September/October 1983 issue of "City Currents" lists
the existing Resource Recovery Facilities in the U.S. and is contained
in Appendix I. We can see from this list that the present trend in
resource recovery is for the mass burning of MSW in modular incinerators
to produce process steam or electricity (60 of 90 facilities), while
another 19 facilities shred and employ front end resource recovery
before burning the Refuse Derived Fuel (RDF) to generate steam or elec-
tricity. Of the remaining 11 facilities, two use the methane generation
process, one produces ethanol, one facility employs the wet pulp method,
and no facilities are listed using the pyrolysis incineration technique.
One other 1980's development that should be noted from this listing is
the use of smaller modular incinerators to mass burn MSW. Thirteen of
the 60 modular incinerators are between 7 (TPD) and 60 (TPD) in capa-
city, and another 13 of these units are between 72 and 125 TPD. Thus,
mass burning modular incinerators are being matched to the community's
MSW disposal and energy end user's needs. This enables a more efficient

pairing of MSW source with energy end user.

The Guam Energy Office, during 1978 - 1982 negotiated with Inter Energy
Inc. of New York to build a waste-to-energy power plant near the Cabras
Power Plant site. The waste-to-energy plant would tie into the Island-
wide Power System electrical distribution grid at the Cabras substation
and was proposed to have common use of the Cabras Unit infrastructure.
The project was to be in conjunction with the construction and operation

of a land-based Ocean Thermal Energy Conversion (OTEC) power plant at



Cabras. The OTEC was to be in the range of 50-100 Megawatts (MW) while
the waste-to-energy plant was estimated to produce 4 MW and burn 200 TPD
of MSW. The waste-to-energy plant was to be constructed first, in about
1983.

The waste-to-energy facility recently was resurrected when officials
from Inter Energy Inc. revisited Guam in 1984. In meetings with the
Governor and with the Director of the Guam Energy Office, plans were
again discussed for Inter Energy Inc. to construct and operate a 200 -
240 TPD water walled incinerator plant at the Cabras site. The plant
was estimated to produce the equivalent of between 4 and 5 megawatts of
power per day. It would employ a baghouse and ash quench pit with ash
and flyash disposal at the Ordot and/or Navy Landfill to control emis-
sions of these pollutants from the facility. If necessary, gaseous
emissions would be scrubbed out to meet allowable ambient air quality
standards of the Guam Environmental Protection Agency. There are no
emission standards for gaseous pollutants for Guam except for SOX. The
facility would cost about 15 million dollars to construct and about 3
million dollars a year to operate. Revenues from electrical power sales
to the IWPS would be about 2 million dollars per year. The shortfall of
31,000,000 per year in cash flow would be raised with a $13-14 per ton
tipping fee paid to the plant operator by private and public collectors,
including the military collectors, delivering MSW to the facility. Of
course the Ordot landfill would have to limit acceptance of trash by
these public and private collectors or impose a landfill tipping fee of
its own. The simpler solution would be for GPA to accept a higher
cogeneration sales rate. i.e. 11¢/KWH would provide profitability with

no tipping fee.

The proposed site of the waste-to-energy facility, as previously men-
tioned, is behind or next to Unit #2 of the Cabras Power Plant. This

site would require some filling and compacting before laying the ele-



vated concrete tipping floor. Also, a paved access road, capable of
handling the MSW collection vehicles, would be needed. For the purposes
of this environmental assessment, the proposed waste-to-energy plant
site is assumed to be directly adjacent to Cabras Unit #2. A location

map of the proposed waste-to-energy plant is contained in Appendix II.

Applicable Laws, Regulations, and Government Interrelationships

Foremost in existing laws and regulations impacting on the proposed
facility are the air and water pollution control regulations promulgated
and enforced by the Guam Environmental Protection Agency. The air
pollution control regulations are probably the standards most impacting
on the facility. Chapters Nine, titled, "Control of Particulate Emis-
sion from Incinerator: Design and Operation", and Fifteen, '"Standards
of Performance For New Stationary Sources', concern the air pollution
control regulations governing the facility as an air emission source.
These chapters are included in Appendix III. Water pollution control
standards are not as critical to this facility which will discharge less
water effluent than effluents from the nearby Piti Plant Units #2 and #3
that will be phased out during the 1980's. Likewise, a similar permit

must be obtained from the GEPA for air, water, and aquifer clearances.

Several other governmental regulations must be addressed by consulting
with the responsible agency to obtain the applicable clearances. These
include, historical preservation (DPR), fish and wildlife habitat pro-
tection (Dept. Agr.) endangered species clearances (Dept. Agr., and U.S.
Department of Fish and Wildlife), Coastal Zone Management, (Bureau of
Planning), and Zoning (TPC). However, none of these regulations appear

to be adversely impacted by this facility that is to be placed on the



grounds of an existing power plant whose output is many times that of
the proposed facility and which is located in a bigly disturbed tidal
area that was filled during the construction of the Cabras Plant in

1972-73. This area is noted on the site map in Appendix II.

Clearances and coordination must be made to the IWPS for connection to
the power grid, and specifically with GPA regarding cogeneration sales
tb the utility. Also, "tipping fee' laws need to be passed to insure
MSW collectors to deposit their loads at the waste-to-energy facility.
Federal cooperation is needed from the Navy for their MSW collections to
be dumped at the waste-to-energy plant. Of course, a DPW Building
Permit must be obtained and Business Licenses and an Employer Identifi-
cation Number obtained from the Dept. of Revenue and Taxation and from

the U.S. IRS, respectively.

Concerns and Issues

Many of the concerns and issues regarding this facility have been ad-
dressed in the preceeding subsection. The overall effect of this faci-
lity is very positive in that it is recovering energy from the MSW while
significantly reducing the volume of material going into the Ordot and
military 1landfills. This extends the life of these facilities about
fivefold, and reduces operational problems, and costs. These environ-
mental benefits will be discussed in greater detail in the following
sections, but suffice to say that public concerns and issues will pre-
dominantly center on increased collection costs and an increase in
enforcement against illegal dumpers and dumps. There will be several
opportunities for public involvement prior to the construction of the
facility and during it's operation, especially during the permit and

clearance application processes described in the previous subsection.



SECTION TWO

ALTERNATIVES

As with any proposed change of this magnitude, there are several alter-

natives to the proposed project. The most probable alternative are:

A. The proposed project, that of constructing a 240 tons per day
(TPD) water-walled incinerator coupled with a turbine-gene-
rator producing approximately 4.5 megawatts and located next

to the Cabras Power Plant.

B. The use of a 240 TPD water-walled incinerator tied into the
Cabras boiler feedwater loop to preheat the feedwater before
going to the Cabras boiler, thereby increasing the efficiency
of the Cabras units. The facility would be located adjacent
to the Cabras Power Plant. This is a close variation of the

proposed project.

C. No action being taken resulting in the military and Ordot

landfills being used for MSW disposal.

D. The present status being maintained as described in Alterna-
tive C with the addition of methane gas extraction from the
buried MSW at the Ordot and Navy landfills to directly power
electrical generators on site that are tied into the IWPS

power grid on a cogeneration arrangement.

E. The use of several, modular, mass fired, incinerators coupled

to boilers and turbine generators providing electrical power



to large, point source, electrical power consumers such as the

shopping centers.

Using small modular incinerator facilities as described in
Alternative E at MSW Transfer Stations located in the

villages.



SECTION THREE

ENVIRONMENTAL QUALITY FACTORS

There are many environmental qualities that should be considered. These

include, but are not limited to, the following:

1. Facility Air Pollution

a.
b.

a n

Particulate Emissions

Gaseous (SOX, HC, NOX, CO0 and Photochemical Oxidants)
Thermal

Fugitive Dust

Odor

2. Facility Water Pollution

a.
b.

0

[+

Runoff
Wastewater
Condensing (cooling) Water/Thermal

Blowdown/Washdown

3. Noise Pollution

a.
b.

C.

Collection Vehicles
Loaders

Plant Equipment

4. Collection Vehicle Pollution

a
b.

]

Qu

Gas/0il

Exhaust Emissions
Odors

Fugitive MSW
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Wildlife and Habitat
Aquifer

Material Resources

a. Collection Vehicles
b. Roadwear

Gas/0il Vehicles
Fuel 0il

[g]

(=W

e. Electrical Epergy (Includes IWPS resources to produce

this energy.)

Human Environment

a. Economics (money) Standard of Living
b. Historic Preservation
c. Recreation
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SECTION FOUR

ENVIRONMENTAL IMPACTS

This section will evaluate in detail the environmental quality affected

by the proposed project described in the preceeding Section as Alterna-

tive A. The variation of the proposed project, listed as Alternative B

will be evaluated similarly. The environmental quality impacted by the

remaining alternatives will not be evaluated.

A. Proposed Project

1. Facility Air Pollution

a.

Particulate Emissions - Significant particulate
emissions are produced by water-walled incineration
of MSW. These emissions, if uncontrolled, would
probably violate the air emission standards of the
GEPA. However, ambient and emission quality
standards can be maintained by using a Dbaghouse
which can achieve 98% - 99% collection efficiency.
However, when the baghouse is down for repair, plant
operation must be curtailed to prevent adverse point
source particulate pollution from the facility. The
emission standard for incinerators is .2 pounds per

100 pounds of refuse burned.
Gaseous Emissions (SOX, HC, NOX, photochemical

oxidants, C0) - The incineration of MSW produces

less sulfur dioxide per unit of energy than the

_12_



existing power plant emissions of Cabras and Piti.
NOx formation is limited due to the lower incinera-
tor combustion atmosphere temperature which is below
the ideal formation temperature for NOX. Emissions
of CO are even lower. 50 TPD plants have tested at
NOx levels below 200 ppm and CO levels below 50 ppm.
Therefore, no significant deterioration in the air
quality of the Cabras - Piti area would result from
the proposed project. In fact, the air quality
should improve as emissions from the Piti plant are
replaced by the overall cleaner emission of the
proposed facility, which would result in a net de-
crease in the emission of these pollutants in the
area. There are no emission standards for CO, NOX
or HC. Guam (GEPA) only has ambient air quality
standards for these pollutants. These Ambient Air
Quality Standards are listed in Appendix III.

Thermal - There would be a net increase in air
thermal loading of the immediate area due to the
slightly lower thermal efficiency of the proposed
facility. However, that net increase is less than
can be detected by an individual at the property
line boundary of the Cabras Island Road. Thus this
environmental quality factor is not significantly

compromised by the proposed facility.

Fugitive Dust - There will undoubtably be an in-
crease in fugitive dust in the area, however, when
compared with the reduction of activity and fugitive
dust emissions at the landfills, the overall effect
of the proposed facility will be a net reduction in

fugitive dust emissions between the facility and

...13..



landfills. Mitigation of fugitive dust can have
significant results at the proposed facility site by
paving all vehicle travel surfaces, quenching ash in
a wet pit and keeping the ash wet and covered until
deposited at the landfill.

Odor - Odors will not be a major problem at the
site. Again, the odor emission of the facility will
be less than odors produced by the landfill opera-
tions, especially those from Ordot. Also, as the
inert ash replaces the odorous MSW at the landfills,
the odors at the landfills will be less over time.
It should be noted that the main reason for a lack
of odors from the facility is that the MSW is inci-
nerated about as fast as it is delivered. The
longest residence time of MSW at the proposed faci-
lity is less than three days. The average residence
time of MSW is measured in hours before it is re-
duced to an inert ash. The incineration is main-
tained above 1200 degrees F. No odors are produced
from MSW at a temperature above 1200 degrees F¥F.
Therefore, the incineration of MSW by the facility
will not produce odors. MSW waste-to-energy plants
in operation throughout the U.S. have no significant
odors from operation. Conversely, landfills have
significant decomposition of MSW over a long period
of time. There will be no significant odor pollu-

tion from the proposed facility.

2. Facility Water Pollution

a.

Storm Runoff - There will be more organic material
in storm runoff from the access apron rocad and turn
around area due to occasional MSW spills. This may
result in the mild bacteriological contamination of
runoff water. Again, this potential pollution
effect will be less than the existing pollution by
runoff at the Ordot landfill. The spillage will be

- 14 -



insignificant compared to wholesale MSW landfilling.
The tipping floor will be located inside a Butler
type warehouse with drainage from the tipping floor
going to the ash quenching pit. The residue water
is evaporated or taken out with the ash as the
moisturizer. Therefore, no significant pollution is

anticipated from this storm runoff.

Wastewater =~ Sanitation wastewater will not be a
significant pollution factor since the facility will

be connected to the Cabras sewer line,

Condenser Cooling Water/Thermal - The seawater
cooling loop for the condenser will be similar to
those used at the Piti and Cabras Plants. The net
pollution will be negligible from this source since
it will essentially replace the cooling water dis-
charge from the adjacent Piti Units it is replacing
in generating capacity. The Piti Plant has had as
much as 75 MW of operational capacity. The con-
denser cooling water flow with the proposed facility
and %}tiaunits will be less than the flow with the
previous Piti Plant capacity. The condenser piping
will be new and not as corroded as the existing Piti
Plant piping, so metal contamination should also be
less with the proposed facility on line. No adverse

impact is expected from this source.

Blowdown/Washdown - The collection, and 1loader
vehicle and tipping floor washdown water will be
funneled to the ash pit. The ash pit will not pose
a contamination problem. Facility equipment blow-

down (boiler) will be vented to the ash pit also.

..15._



Therefore, no pollution is anticipated from these
sources. Should there be any pollution potential
from venting blowdown to the ash pit, the blowdown
could be piped to join the Cabras Plant blowdown

sump.

Noise Pollution - The Cabras Island site is a heavy
industrial zoned area with over 200 megawatts of in-
stalled electrical generating capacity and the road from
the Commercial Port in the immediate vicinity of the
proposed facility. The combined noise from the proposed
facility's operation is miniscule in comparison to the
existing noise level of the area. The noise pollution

from the proposed facility is insignificant.

Collection Vehicle Pollution - The net added pollution
caused by the collection wvehicles delivering to the
proposed facility is a function of its location in rela-
tion to the collection truck routes and the Ordot and
Navy landfills. The Naval Station landfill is 5.5 miles
and the Ordot landfill is 9.0 miles from the proposed
facility. In the case of collection trucks, many of them
pass close to the proposed facility on their way to their

respective landfills along Marine Drive.

The Municipal Solid Waste Energy Conversion Study pre-
pared by Barrett, Harris and Associates, Inc. noted the
1983 quantities of MSW generated on Guam in.'yd3 and,
based on density, the tons per day collected. According
to this information, and that of recent consultations,
Commercial Sanitation collection vehicles total about 14
trips per day, Basula vehicles 2 trips per day, and DPW
vehicles 14 trips per day. Assume Navy PW vehicles at 10

- 16 -



trips per day. Private construction commercial and
private trips are estimated to total an equivalent of 20
collection vehicle trips. This makes an estimated total
of 60 trips per day for the proposed facility. Assuming
10 of the trips displace those for the Navy landfill from
the Naval Station, Naval Magazine and Apra Heights.
Another 40 trips per day are assumed to be from Northern
and Eastern Guam displaced from the Ordot landfill to the
proposed facility.

5.5 miles x 10 trips = 55 vehicle miles
360 vehicle miles

Total: 415 vehicle miles per day

i

9.0 miles x 40 trips

This 1is the collection vehicle estimated additional
pollution potential caused by the proposed facility.
This enviromnmental impact is measurable, but again not
very significant in motor fuel and oil spillage. The
same insignificance applies to the other pollution fac-
tors of exhaust emissions, odors and fugitive MSW asso-

ciated with increased collection vehicle mileage.

Wildlife and Habitat - The proposed facility is to be
located in a heavily disturbed area next to fuel tanks,
transmission lines and power plants. Further investiga-
tion of the proposed site by officials of the the
Department of Agriculture, Aquatic and Wildlife Division
is needed before construction. However, initial obser-
vation indicates insignificant impact on wildlife and

habitat at the proposed facility site.

- 17 -



-

Aquifer -~ The proposed facility location does not impact

on the aquifer of Northern Guam. Therefore, no adverse

impact on this environmental quality factor caused by the

proposed facility.

Material Resourses

a.

Collection Vehicle Repairs - By replacing the worn
road and soft shoulder and dusty and muddy condi-
tions of the landfills, with the concrete tipping
floor and paved access of the proposed plant, col-
lection vehicle maintenance will require fewer
repairs and materials. The net effect of the faci-

lity on this factor is an improvement.

Roadwear - The additional 415 vehicle miles per day
by collection vehicles is again very insignificant
in road wear characteristics considering the few
vehicle miles as compared with total vehicle miles
on Guam, less than % of one percent of total vehicle

miles traveled daily on Guam.

Gas/0il - Similarily, the extra 415 vehicle miles
per day plus about 80 vehicle miles per day for the
ash truck equals 495 vehicle miles per day at about
14 miles per gallon equals about 35 gallons per day
in additional vehicle fuel required by the proposed
facility. Again, this is insignificant in terms of

the total motor vehicle fuel use per day on Guam.
Fuel 0il - The proposed facility generating at 4.5

megawatts per hour x 24 hours per day x 330 days per
year equals 35,640,000 KWH/year saved in generation.

_18_



At an average rate for the IWPS of 13.0 KWH/gallon,
this amounts to a residual fuel oil savings for the
IWPS of 2,741,538.5 gallons. This is quite an

environmental improvement in fuel o0il savings.

Electrical Energy - The aforementioned estimated
savings in KWH/year equals 35,640,000. The savings
in generation enables the retirement of older, power
generating capacity with resultant savings in repair
materials and other material resources. This is a
significant improvement in this material resource

factor.

8. Human Environment

a.

Economics/Standard of Living - This factor would be
enhanced by the proposed facility. The waste-to-
energy plant would directly employ about 30 people.
The added MSW collection effort anticipated would
employ another six people. Additionally, the cash
flow from the proposed facility operations would
have a greater turnover on every dollar spent (i.e.
about 7 to 1), since the resource is locally ge-
nerated versus for foreign supply of residual fuel
oil, the payment for which, leaves the island with
much less left on Guam and with much less turnover
of every dollar (i.e. about 3 to 1). A large seg-
ment of the fuel savings is transferred into wages
of the employees of the proposed facility, and into
supplies and utilities, all of which are locally
supplied. The dollar savings in KWH supplied by the
proposed facility amounts to §$2,851,200 a vyear.

Historic Preservation -~ In consultation with the

_19...



Department of Parks and Recreation Historic Preser-
vation Section, it appears the proposed site does
not pose any threat to historic preservation activi-
ties. A clearance in this matter from the Depart-
ment is required prior to the construction of the
facility, but it is not anticipated that this factor

is compromised.

c. Recreation - There is no recreational activity
conducted at the proposed facility site. Therefore

this environmental factor is not affected.

Cabras Steam Plant

This alternative comprises a 240 TPD water-walled mass incine-
rator tied into the Cabras I and II Unit boiler feedwater loop
to preheat the feedwater and thereby increase the efficiency,

and hence fuel requirements of the Cabras units.

This variation of the proposed project is nearly the same in
environmental effects except for the lack of need of a con-
denser and thus, condenser water/thermal discharges and pol-

lution effects would be eliminated.

This variation does not require as much capital investment and
hence material resource depletion for equipment in that elec-
trical switchgear, condenser and condensing water pumps and
piping, turbine-generator and some structural components will
not be needed with this alternative. Also, wastewater and
blowdown can be connected to the Cabras plant sewer more

readily, and water treatment equipment of Cabras would main-
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tain the circulation water quality. Therefore, capital in-
vestment in material resources would be less. However, the
technical merits of this alternative are questionable. The
Cabras Units are very efficient and coorespondingly complex.
Feedwater preheating is limited. Too much will upset the
turbine~boiler balance, probably losing turbine efficiency at
a greater loss in plant efficiency than can be saved in fuel
consumption. It appears this feedwater heating "window" is
Loo nparrow to capitalize on. This technique may be more
feasibile with Piti Units 4 and 5 or 2 and 3, but probably

still not as feasible as Alternative A.

Status Quo

Failure to take any action will result in significant environ-
mental pollution and resource waste to continue. As mentioned
in the anlysis for the projected facility, the energy recovery
of the MSW will be lost. Without the proposed facility, or
its alternative, the environmental problems produced by land-
filling, in particular those of the Ordot landfill, will

continue.

The Ordot landfill has, and will continue to have, occasional
burning of MSW inside the landfill, producing pungent gaseous
pollutants and particulate emissions. The fugutive dust
produced at the landfills, and wind blown dust and debris will
continue to be more than that produced with the proposed
facility in operation., Ordors from the organic decay of MSW
will increase at a greater rate, and this will continue to
offer a habitat for flies, roaches and rodents and other

scavaging animals. MSW is not a natural habitat for wildlife.
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Although, the Ordot landfill is not listed as a water pollu-
tion source, its runoff and percolation produce wastewater
entering the river valley below. Flying debris will continue
to litter the roadway to the landfill through Ordot village
including past the church and school. Greater wildlife and
habitat disturbance is made by the Ordot landfill operation
than the proposed facility would.

Most important, each and every year without the proposed
facility in operation, the IWPS power plants will continue to
burn about 2,750,000 gallons of high sulfur residual fuel oil
to produce about 35,640,000 KWH, spending more than $3,000,000
to produce this energy. These numbers and wastage will in-
crease at a rate of 3% per year as additional MSW is gene-

rated.
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SECTION FIVE

CONSULTATION AND COORDINATION

Consultations and coordination efforts required before implementing
construction of the proposed facility have been identified in the first
Section of this assessment. This Section describes the primary environ-

mental clearances required.

A. State Historic Preservation - September 14, 1984 conversation
with Mr. Richard Davis, Historic Preservation Officer, Depart-
ment of Parks and Recreation. Once the site has been iden-
tified by parcel and lot in accordance with Department of Land
Management policies, a letter describing the site must be sent
to the Department of Parks and Recreation denoting any pre-
vious disturbance of the proposed site and including a des-
cription of the present condition of the site. The developer
will then receive a written clearance after site inspection by

a representative of the Section.

B. TFish and Wildlife Coordination - September 14, 1984 conver-
sation with Mr. Anderson, Aquatic and Wildlife Division,
Department of Agriculture. Developer must send a letter to
Mr. Harry Kami, Chief of Aquatic and Wildlife Division, iden-
tifying site and proposed project. After site inspection,
written comments will be given to the developer identifying

precautions, if any, which need to be taken.

C. Endangered Species Clearance - September 14, 1984 conversation

with Mr. Anderson. Actions to take are same as in Item B. In
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addition, clearance is required from U.S. Department of Fish
and Wildlife, due to the fact that many of Guam's bird species

are now on the U.S. Endangered Species List.

D. Coastal Zone Management - September 14, 1984 conversation with
Mr. Mike Hamm, Coastal Zone Manager, Bureau of Planning. The
CZM clearance application form must be completed by the de-
veloper prior to construction. Coastal Zone Manager will then

provide written comments on procedures to be complied with.

E. Aquifer Clearance - September 13, 1984 conversation with Mr.
Gary Stillberger, Guam Environmental Protection Agency. The
proposed site is not in the Northern aquifer area. Therefore,

no clearance is required.

F. Guam Air and Water Pollution Control Permits - September 14,
1984 meeting with Mr. Gary Stillberger. Air and Water Pollu-
tion Control Permits must be obtained before initiating con-
struction. Developer must complete and submit permit appli-
cation forms which can be obtained from the GEPA office in

Harmon.

There are other clearances, permits and licenses required of the de-
veloper prior to initiating construction and/or operation. These re-

quirements have been briefly outlined in Section One.
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SECTION SIX

FINDINGS

It is the finding of this Environmental Assessment that the proposed
facility would result in a significant environmental improvement over
the present action of landfilling of MSW. Particulate emissions pose
the greatest environmental concern from the proposed facility, but the
planned use of a baghouse with ash removal will mitigate this potential
pollution source. Planned conformance of the facility to the GEPA
permit conditions will not result in any significant adverse environ-
mental impact. Overall, when compared with the reduction in landfill
environmental pollution caused by the operation of the proposed faci-
lity, a significant envirommental quality improvement will be achieved

by the operation of the proposed facility.

Therefore, in conformance with the requirements of the National Environ~
mental Policy Act and the regulations governing Environmental Assess-
ments, a finding of no significant impact (FONSI) has been made for the
proposed facility, both for Alternative A and B of the proposed project

as listed in Section Two of this Environmental Assessment.
Alternative A appears to be more feasible than Alternative B when con-

sidering the technical aspects of coupling into an existing steam plant
of the IWPS.
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Resource Recovery Activities Report
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SEPTEMBER/OCTOEER 1983

I CITES AS ENERGY PRODUCERS

Report on
Semiannual Survey:

This issue of City Currents is devoted to the **Resource
Recovery Activities” report, giving the results of the semi-
annual survey of resource recovery projects conducted by the
U.S. Conference of Mayors. This survey reports a total of 98
facilities in the United States that are operating, in shakedown,
under construction or nearing construction. Five plants are
reported operating in Canada.

These resource recovery facilities vary widely in size; the
smallest listed processes seven tons per day (TPD), while the

Tax Legislation
Senate Committee Reports

Leasing Bill; House Panel
Restricts Use of IDBs

On October 31, 1983, the Senate Finance Committee
reported out S.2062, the Omnibus Reconciliation Act of 1983.
This omnibus bill includes the provisions of 5.1564, the Senate
leasing bill. Sections 131-132 of the bill include restrictions of
tax benefits that before were available for property used by
tax-exempt entities. These provisions, by redefining the distinc-
tion between a *lease’’ and a “‘service contract,” would have
severely restricted traditional urban waste-to-energy develop-
ment. Working with the Senate Finance staff, the U.S. Con-
ference of Mayors and the National Resource Recovery Asso-
ciation devised a special rule for solid waste disposal facilities,
cogeneration and alternative energy facilities, clean water
projects and energy management services. The special rule will
allow private firms to continue their development of these
projects for public entities and to retain tax benefits that are
essential for their economic feasibility.

In order for a facility to qualify as a service contract, and
thereby retain tax benefits, the tax-exempt entity cannot:

* operate the facility;

* bear any significant financial burden if there is non-
performance under the contract (other than for reasons
beyond the contro! of the service provider);

¢ receive any significant financial benefit if operating costs
of the facility are reduced as the result of technological
changes or other effeciencies introduced by the service
provider; or

* have an option to purchase, or be required to purchase,
all or a port of the facility at a fixed and determinable price
(other than at fair market value).

A tax-exempt entity, however, still has the right to inspect
the facility, exercise its sovereign power, and to act in the event
of a breach of contract. Furthermore, cities will be able to
receive revenues from energy sales without jeopardizing the
facilities’ status under this special rule.

5.2062 was also reported out of the Budget Committee

See LEGISLATION page 20
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largest is a 3000 TPD plant. Of the facilities that are now
operating or in shakedown, 40 fall into the size range of less
than 500 TPD. Seven are in the medium-size category, between
500 and 1000 TPD, while 10 have design capacity of 1000 TPD
or more. A breakdown according to status reveals 52 facilities
operating, 5 in shakedown, 11 under construction, and 22 near-
ing construction stages. In addition, the report lists 90 com-
munities that are in earlier planning stages for resource
recovery projects.

The listing also includes eight facilities that have suspended
operations for a variety of technical and economic reasons.
About half of these facilities are expected to resume opera-
tions in the future.

In terms of processing capacity, the plants that are now
operating and in shakedown have a combined design capacity
of about 27,000 tons of municipal solid waste (MSW) per day.
The facilities under construction and nearing construction
stages will add another 31,000 TPD of design capacity. Using
the EPA estimate of 150 million tons of MSW per year
generated in the U.S_ this combined total of 58,000 tons per
day is roughly one-eighth of the estimated daily MSW genera-
tion in the United States.

The second section of Resource Recovery Activities reports
on projects to recover methane-containing gas from-existing
landfills. This gas, which is about half methane and half car-
bon dioxide, can be used as-is, often to power electrical
generators, or it can be cleaned to pipeline quality and used
as a substitute for natural gas. Landfill gas recovery began
in California about 1975; most of the projects are still located
there, but the practice has begun to spread to other parts of

" the country in recent years. This issue reports 26 landfill gas

recovery projects in the United States and one in Canada. (For
more information on landfill gas recovery, see an article in the
July/August issue of City Currents.)

" This semiannual report is made possible by the continuing
cooperation of the project managers, solid waste officials,
equipment suppliers, systems contractors, consultants and
others who respond to our inquiries. The Conference of Mayors
is grateful for their cooperation. We welcome comments on
Resource Recovery Activities and we invite information on any
projects that may have been omitted, so that we may include
them in future issues.

NEW TELEPHONE NUMBER

The Conference of Mayors is installing a new tele-
phone system. Beginning on November 21, 1983, all calls
should go through the Conference’s main number: (202)
293-7330.

Until November 21, calls dealing with City Currents,
resource recovery, and other programs of the Office of

Development Programs should continue to use (202)
293-7520.

TR ETATEC AOWETROOT AT MAVADRS o 1IL2GIVE STRERT N W o WACHINETON N XYTH




HESOUIIER HEReVEry

cuvitie

Resource Recovery Activities, a report on resource recovery facilities in the United States and Canada. is compiled twice a year by
the United States Conference of Mayors and is published in City Currents in the March/April and September/October issues.

The report is broken into three segments: (1) facilities that are operating, under contruction or nearing construction stages to recover
materials and energy from municipal solid waste; (2} projects that recover methane gas from municipal solid waste landfills; and {3) jurisdictions
that report being committed to some form of resource recovery, with facilities in various planning stages. The list does not include the
growing number of communities that conduct source separation programs and/ or magnelically separate ferrous metals from mixed refuse.

.Although every effort has been made to ensure that the report is complete and current, the status of many of the projects can change
at any fime. For clarification or additional information on a specific facility, we suggest that you write directly to the source given for
that listing. If you are aware of any planned or operating facilities that are not listed in this report, we would welcome information for
inclusion in future reporis. :

The Conlerence of Mayors is grateful for the contributions and cooperation of each project representative, as well as state and local
officials and industry representatives who have helped us to compile this information.

*D = Design capacity T = Actual throughput {recent 3verage)

) Materials and Energy Recovery Facilities
Location and Caphtal
Major Products & Capachty® Costs
Participants Processes Uses {tons per day) ($ millions)  Status Source
ALABAMA
‘Huntsville Mass burming in modular  Steam for heating & 50 32 In shakedown Jimmy Stevens
(Redstone Arsenal) incinerator process Resident Engineer's

¢S Army, Redstone Otlice

~rsenal (owner & U.S Army Corps of
2perator), Sanders & . Engineers

Tnomas. Inc (designer) . P.0 Box B1B2

(Mir Keliey Co ) Reostone Arsenal. Ala

35808

Tuscaloosa T Mass burr;;g_in modular  Steam for process & a0 85  Under construction. stan- Charles Ore
Tuscaloosa Solid Waste incinerator heating by B.F Goodrich up expecled i 1/84 Almon Associales
Authority, Consumat Co P.0. Drawer 2729
Systems, In¢c Tuscaloosa Ala 35403
(gesigner). Almon §

Associates

{Mtr- Consumat)

ARKANSAS

Batesville Mass burnring in modular  Steam D-50 12 Operational since 5781 Jim Sturrell, Mayor
Ciy incinerator T-4% Municipal Bldg

tMir- Consymat! : 170 S. Fonth St

- Batesville, Ark. 75201
-29 - -
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Capnal
Mt Procucts & Capachy® Costs
Parucipants Processes Uses (tons per day) (S millions}  Status Source
ARKANSAS (cont'd)
North Little Rock Mass burning in modular  Steam for Use by Kop- 0-100 HEN Operatong' since 9/77 Gene Green
Cly (owner), incinerator pers Cc (woog treating}  T-100 Consumat Systems, inc
.S Recycie Corp.; P.0. Box 3457
Lonsumat Systems, North Little Rock. Ark
in¢. (operator) _n
(Mir. Consumat)
Osceola Mass burning in modular  Steam for heating & pro-  D-50 1.2 Operationai since 1/80 R.E. Prewiti, Mayor
City (owner); Consumat incinerator cess at Crompton Osceola 7-48 City Hall
Systems, Inc. Co. (textle mig) Osceola, Ark. 72370
{operator)
{Mir: Consumat)
CALIFORNIA
Susanvilie Mazs burning of Steam & electricity for 96 4.1 Under construction; start- Dr. Warren Sorensen
Lassen Community Coi- municipal waste and use by College; excess up expected in early President
lege, Lassen County,; wood chips; electricity electricity sold o utility, 1984 Lassen Community
Lahontan Alternative generation excess steam soid 10 College
Energy Systems {proj- industry P.0. Box 3000
ect mgr); Koep! & Lang Susanville, Calif. 96130
(oesigner); Bruun &
Sorensen \
CONNECTICUT
Bridgeport Shredding, air classifica- Eco-Fue!® Il (powdered 1800 53 Plant is closed due to Lynn C. Healey
Conn. Resources tion, tagnetic separation, fuel) for use in utility CEA’s financial dif- Executive Assistant
Recovery Auth.; Oc- Eco-Fuet® I production  boiler, ferrous metals ficulties. negotiations Conn. Resources
cidental Petroleum process wilh Occidental concluded  Recovery Authority
Corp. and Combustion vnsuccesstully; presently 179 Aliyn St.
Equipment AssoC. in arbitration Hartford, Conn. 06103
’ (gesigner/operator).
Greater Bridgepon
Regional Solid Waste
Commission
Windham Mass burning in modular  Steam -108 4.125 Operational since Nov. Louise Guarnaccia’
Town of Windham incinerator T1-125 1981; steam was used First Selectman
{MIr: Consumat) by Kendall Co.; Kendall  Town of Wingham
plant closed in Summer  Town Office
1883; negotiations 979 Main St.
proceeding with new Willmantic, Conn. D6226
energy customer
DELAWARE
wilmington Shredding, air classitica- RDF, ferrous & nonfer- 1,000 1pa 723 Construction completed;  Pasquale S. Canzano
Delaware Solid Waste  tion, magnetic separation, rous metals: glass, municipal soiig undergoing functional Chiet Engineer
Authority (owner); EPA; ftroth tiotation, other humus- waste €o-pro- testing; full operation ex- Delaware Solid Waste
Raytheon Service Co. mechanical separation; cessed with pected in 1/84 Authority
{designer/operator) aerobic digestion 350 tpd of P.0. Box 455
20% solids di- Dover, Del. 19901
gested sewage
siudge
FLORIDA '
Dade County Hydrasposal™ (wet Electricity tor sale to utili- 0-3000 165 Operational since 1/82  Dennis Carter, Asst :
{Dade County Solid puiping), magnetic and  ty, ferrous metals. T-3000 County Manager
Waste Resourcs other mechanica! aluminum & other nonfer- Room 911
Racavery Plant) separation fous metais Dade County
County {owner); Par- Courthouse L]
sons & Whittemore, 73 W. Flagler St. '
inc. (designer). Re- Miami, Fla. 33130
sources Recovery (Dade ;
County}, Inc. (sub- ¢
sidiary of Parsons & :
Whittemore) {operator) -
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.ocation ang Capnal
Hajer Proqucts & Capachy* Costs
“artiripants Processes Uses (tons per day) (3 millions}  Status Source
" ORIDA (cont'd)
& County Prase 1—materais Phase i—lerrgus metals. 750 4 {Pnase |;  Phase | operating;Phase  Peter M. Hodapp
{Banyan-Dade recovery & shredaing, alurminym, color-501ed 10 {Phase i {0 be consiructec in Chief Mech Engr
Resource Recovery, Phase !!—gasification of  giass. corrugated; Phase 1 1984 Banyan Resource
Lte.) ROF to produce low Btu  li—ewectricity for sale to Recovery, Inc
Dade County; Banyan  gas to fusl engine/ Fla Power & Light Co. Suite 711
Resource Recovery, generators (8-3 MW) 7515 Greenville Ave
Inc. {deveiop, manage. Dallas, Texas 75231
oesign); Banyan-Dace
Resource Recovery,
L1d. {own/operate)
Laketand Shredding, magnetic Steam to produce elec- D-300 S Operational, processing Jack A. Libey
City (operator and Joint  separation, burning RDF  tncity for use by City of  T-200 (for waste all of Lakeland's MSW Director, Power
owner with Oriando with coal Lakeland and Orlando processing  (approx. 200 tpd) Production
Utility Commission); Utitity Commission, fer- plant) Dept. of Electric & Water
C.T. Main, Inc. (power rous metzls Utilities
plant designer); Homer 1000 E. Parker St.
& Shifrin, Inc. {waste Lakeland, Fla. 33801
processing plant
designer)
Mayport Naval Station  Mass bumning Steam for uss by base  D-2 TPH 2.3 Operational Mike McVann
U.S. Navy (owner); and ships 7-120 tons Code N43
Southern Technologles, per week (5 Naval Station
inc. (operator) days) Mayport, Fla. 32228
Orangs County Slagging pyrolysis in- High temperaturs hot 100 15 Testing completed on Can P. Gert2
(Waht Disney World)  cineration {Andco-Torrax) water for heating and simulated nuclear wastes  Project Manager
U.S. Dept. of Energy. cooling al Walt Disney and municipal waste; not  U.S. Dept. of Energy
tdaho Operations Otfice; World operaling due to unfavor- 550 Second St.
~xgdy Creek Utilities able economics Idaho Falls, ldaho 83401
) (owner/oparator);
~idgeo, inc.
Pinellas County Mass buming, Electricity tor use by Fla. 2000 160 Fully operationai since Don F. Acenbrack
County; UOP, Inc. mechanical separation of  Power Corp., ferrous & 5/83; plans tor expan-, Director, Solid Waste
{owner/operator) metals after burning nonferrous metals sion to 3000 tpd now Mgmt. Dept.
underway, with construc- Pinellas County
tion scheduled for early 2800 110 Ave. No
1984 St. Petersburg, Fla.
33702
Pompanc Beach Shredding, magnetic and Methane gas, carbon 50-100 3.65 Operational (demonstra-  H.T.D. Sjoberg
Waste Management, other mechanical separa-  dioxide tion plant) Dir. of Resource Recovery
Inc.; U.S. Dept. of tion, anaerobic digestion Waste Management, Inc.
Energy. Jacobs of light traction with 10008 N. Dais Mabry Hwy.
Engineering Co. sewage sludge Sulte 115
(designer) N Tampa, FL 33618
Tampa Mass burning Electncity for use by 1000 63.5 (1981  Financing completed, Richard D. Garrity
City (owner); Waste Tampa Electric Co. dollars) bonds sold; construction  Urban Environmental
Management, inc. began in 4/83 with Coordinator
(design/con- operation expected in City Hall Plaza
struct/operate) 1986 S North
Tampa, Fla. 33602
HAWAIIL
l_ionolulu Firing of RDF or mass Steam or electricity 1800 150-200 Contract negotiations Frank Doyle, Chief
'y ang County of burning ol MSW for underway with two Div. of Retuse Collection
folulu generation of steam or proposers & Disposal
electricity -Dept. of Public Works
City & County of Honotulu
h Honolulu, Hawaii 96813
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,.:atcon and Capnai
Precucts & Capacity* Costs
i uc pantg Processes Use: (tons psr cay!l ($ miliions) Status Source
bannock County Mass burning ir mocular  Eiectniedty for idahe 23 10 Groundbrearing scheg- Onv Wiimot of
Lounty, partnership of  water-wall incinerators Power Corp; steam lor teg tor late 1983 with Paul Warner
wIDJAC Corp. and process use by FMC slartup 1n 1984 WIDJAC Corp
roster & Marshall/ Corp. 10604 N.E 3Bth Place
Amencan Express Suite 222
1awner/operator) Kirkland. Wash. 98033
(bolier mir: Detroh
Stoker/Keeler Boiler)
Burley Mass burning in modular  Steam for J.R. Simplot 0-50 1.5 Qperational since 1/82 Doyle Cahoon
Cassia County; Thermal incinerator Co {potato processing) 1-50 Therma! Reduction Co..
Reduction Co. inc.
(operator) P.0. Box 548
(Mir: Consumat) Heyburn, idaho 83336
ILLINOIS
Chicage Mass burning in water-  Steam for process use D-1600 23 Operationat Emil Nigro
{Northwest Waste-to-  wall incinerators, terrous  on-site and by Brach 7-1250 Coordinating Engineer
Energy Facllity) recovery from ash Candy Co., ferrous Dept. of Streets &
City. Metcall & Eddy,  (intermittent) metals Sanitation
Inc. (designer) Room 700, City Hall
Chicago, 1. 60602
Chicage Shredding, air classifica- RDF for use by utility; 1000 19 Ofi-stream to review ex-  (Same as previous
Eumhwm Supple-  tion, magnetic separation ferrous metals perience and evaluate listing)
entary Fus! Pro- future operations; deci-
cessing Faciilty) sions pending
City; Raiph M. Parsons
Co. and Consoer,
Townsend & Assoc.
{cesigner)
TOWA
Ames Baling waste paper, RDF for use by utilty, D-200 6.3 Operational since 8/75 Arnold Chantland, Dir.
City; (owner/operator); shredding, magnetic baled paper, ferrous T-180 Dept. of Public Works
Gibbs, HIll, Durham &  separatlon, alr classifica- metals and aluminum City Hall
Richardson, Inc. tion, screening, other Sth and Ketlog St.
{oesigner) mechankal separation Ames, lowa 50010
KENTUCKY
Campbalisvila Mass burning in modular  Steam for process use by 100 4 (appx.) Construction to begin in  Jim Cravens
City (owner); combustion unlts Union Underwear Co. fail 1983, with start-up  Deputy Execulive
Consumat Systems. Inc. expected 1/85 Director
(builder/operator} Campbellisville Housing
(M!r: Consumat) & Redevelopment
Authority
P.0. Box 459
Campbelisvilie, KY 42718
. Knox Mass burning 1n modular  Steam for heating & arr 40 19 Construction compieted,  Paul E. Frye, Jr.
Js. Army {owner) incinerator conditioning at hospital but modifications needed - Master Planner
(Mtr: Burnzol) defore full-scale opera- ATZK-EH-PS

tions can begin

Ft. Knox, Ky. 40121
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~tzation anr Capital
A Pioducts & Capacty* Costs
Fariciparts Precesses Uses (tons per day} (S milllons)  Status Source
UISIANA
New Orisans Shredding, arr classifica-  Ferrous melals, 0-770 €1 Shredaing/tanctinng anc  Chiferg Scineaux. Dir
Cory, Waste Manage tion, magnetic and other  aluminum, glass T-650 ferrous recovery opera- Dept of Samitation
mend, Inc. {owner/ mechanical sepasation tonal; aluminum recovery Ciy Hall
operator}, National in shakedown. glass New Orleans, La. 70112
Cente- for Resource recovery 0iscontinued
Recovery, Inc.
{oesigner)
MAINE
Auburn Mass burning in modular  Steam for heat and pro-  D-200 3.98 Qperational since 4/81 Roben Belz
Cry (owner); Consumat  incinerator cess at Pioneer Plastics  T-170 Public Works
Systems, Inc. Auburn City Hall
{operator) 45 Spnng St
{Mir: Consumat) Auburn, Maine 04210
MARYLAND
Battimory Mass burning in water-  Electricity for sale to 2010 185 Construction (demolition  Michael BGagliardo
(Southwest Resource wall turnace, electricity ~ Baftimore Gas & Electric (including of pyrolysis plant) began  Northeast Maryland
Recovsry Facllty) generation, ferrous Co; ferrous metais escalation 11/82; revenue bonds Waste Disposal
City: Baktimore County; recovery trom ash during con-  sold 1/83; operation ex- Authority
Northeast Md. Waste struction pected 4/85 Redwood Center
Disposal Authority: period) Suite 503
Baltimore Refuse * 131 E. Redwood St.
Energy Systems Co. (a Battimore, Md. 21202
Signal RESCO partner-
ssisp) (owner/operator/
igner)
8altimore County Shredding, magnetic and  RDF, ferrous metals, D-1200 11.0 Operational; recovering Kenneth Cramer
County; Maryiand En-  gther mechanical glass 1-850 ferrous metals and glass, Teledyns National
vironmenta! Service; separations producing shredded ADF; Padonia Centre, Ste. 401
Teledyne National All products marketed 30 E. Padonia Rd.
{designer/operator) Timonium, Md. 21093
MASSACHUSETTS
Braintres Mass burning in water- Steam {halt of sieam pro- D-240 28 Operational; currently Paui Jenner, Gen. Mgr
City {owner/operator);  wall furnace duced used by At & T-180 running one boiler while  Braintree Thermai
Camp, Dresser & Leather Co.) making modifications to Waste Reduction Center
McKee Inc. (designer) the other Ivory Street
Braintree, Mass. 02184
East Bridgewater Shredding; air classifica-  Eco-Fuet® 11 for industriai 300 tpd being 1012 Plant has been soid by M.G. Magoulas
City of Brockton and tion; magnetic separation; boiler; ferrous metals fandtilled, with CEA 10 PCN Enterprises,  Corp. Vice Pres.,
nearby towns; Combus- other mechanical separa- excess truck- currently operated as a Engineering
tion Equipment Assoc.  tion and production of ed o other fandfill, but may be reac- Combustion Equipment
{designer}; PCN Enter-  Eco-Fue® ii landlilts tivated into a resource ASSOC.
prises (owner) recovery facility 136 East 57th St.
New York, N.Y. 10022
Haverhil! & Lawrance Shredding, magnetic Steam and electricity for 1300 99.5 Under construction; James E. Ricci.
Refuse Fuels (owner);  saparation, trommel industral use; surplus operatians scheculed for Vice Pres.
BE&C Engineers, Inc.  screening at recovery electricity sold 10 utility iate 1984 Retuse Fuels, inc
(Boeing subsigiary) facitity in Haverhill; burn- P.0. Box 187

‘gesign & construc-
uon); Cities of Haverhill
& Lawrence & other
communities in servics
area

ing RDF tor cogeneration
of steam and electricity in
Lawrsnce

Bradtord, Mass. 01830
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~batien ang Capitai
= 3.0r Froguc's & Capaciy* Costs
~arueicants Processes Uses {tons per cay! ($ milhcns)  Staies Source
ASSACHUSETTS fcont'd;
North Andovet Mass burauing n water- Electriony tor sae o 150( el unoer 1ansttLItot John b OA'DS
Signa! RESCO, Roy F waii turnace, electricity utilty Projecs Mg’
Weston, Mass. Bureau  generation 128 Main St
of Solid Waste Dis- North Ancdover Mass
posal, Dept. of En- 01845
vironmental Aftairs;
paricipating
communities
Prsfisld Mass burning in modular  Steam for process & D-240 108 Operational since 3781 Joseph J. Domas, Jr.,
City. Vicon Recovery incinerator heating by Crane & Co T-240 Pres.
ASsoc . (owner/ Vicon Recovery ASsoc.
operator/ designer) P.C. Box 100, Butler
Center
Butler, N.J. 07405
Rochester Shredding, magnetic Electricity tor sale to 1500 136 Contracts for waste being DOr. George M. Mallan
Town and several near- separation, burning PRF  Commonwealth Electnc; signed; financing being  President
by communities; Energy in semi-suspension terrous and nonferrous arranged; construclion Energy Answers Corp.
Answers Corp. (owner), stoker-grate boiler, metals expected 1o begin in 1 Steuben Place
Smith & Mahoney, nonferrous recovery from 1984 Albany, N.Y. 12207
P.C., and Goroon L. ash, generation of
Sutin Assoc. electricity
(oesigners) .
Saugus Mass burning in water-  Steam for elecirical D-1500 50 Operational John M. Kehoe, Jr
Thirteen communities wall furflaces, magnetic  generation and industnal  T-1200 Signal RESCO
including Saugus and separation use, ferrous metals Liberty Lane
part of northern Boston; Hampton. N.H. 03842
sESCO (owner/operator)
MICHIGAN
Detroft Flail milling, trommel Steam for Detroit 3000 150 Negotiating with Combus- Michael Brinker
City; Combustion screening, secondary Edison’s central heating tion Engineenng prior to  Dept. of Public Works
Engineering, Inc. shredding. burning RDF  system; electricity for coniract signing; tax City of Detroit
in on-site dedicated sale to Detroit Edison; counsel review and per-  City-County Bldg..
boilers, electrictty genera- ferrous metais mit applications in pro- Rm. 513
tion in 47 Mw cess; preparing 2 Detroit, Mich 48226
turbo-generator revenue bond issue with
equity participation to
tinance the facility
MINNESOTA
Coliegevilie Mass burning in modular 2.4 Operalionai since 11/81  Rev. Gordon Tavis

St. John's University:
Basic Environmental
Engineering (designer)
(Mtr: Basic)

mcinerator

Steam for heating, elec-  0-
trigity generation & other T
uses by universily

Duluth

Western Lake Superior
Sanitary District
{owner /operator); Con-
soer, Townsend &
Assoc. (designer)

Shredding, magnetic
separation, ait classifica-
tion, secondary shred-
ding, fluidized bed in-
cineration of ROF and
sludge

Aed Wing

City (owner/operatot);

Henningson, Durham &
Richardson (designer)

{MIr: Consumat)

Mass burning 1 mooular
intinerator

S1. John's University
Collegeville, Minn. 56321

400 of MSW. 19
340 ot 20%
solids sewage

RDF, ferrous metals,
steam for heating and
cooling of plant and to

Refuse processing facility John Kiaers
temporanty shul gown Western Lake Superior
due to explosion in 7/82;  Sanitary Dist

other fuels being used to  27th Ave. West &
ncinerate sludge and The Wateriron!
produce steam Duluth, Minn 55806

Operausnal since 9782 Dean Massett
Councit Administrator
Box 34

- Red Wing, Minn. 55066

run process equipment studge
Steam for S.8. 72 25
€oot Tanning Co
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.~tatioe ant Capuai
2ot Produzis & Capacity*® Costs

« ticipants Processes Uses {tons per day) ($ milions)  Status Source
W JERSEY

Essex County Mass burng for elec EieCtnony for sale 10 uliity 2250 200 Negotiating Coniracis wi~ Sterrer & Fasals

zssex County, Newark, InCity generation BF1; construztcn Respurce Recove'y

a1 ALthortity of NY & schedulec 1or spring Manacer

“J. Browning-Ferris 1884 with start-gp 1r Pon Authority of AY & NJ

'naustries spring 1967 witi inciyce 62 South
intermediate processing $ World Trage Center
tacility on-sie for source  New York, N'Y 10048
separaied matenais

Fi. Dix Mass burning in modular  Steam for heating on 80 6 Design completed. project Rene Santiago

U.S. Army:; Sanders & incinerator base on hold; oecision on U.S Army Corps of

Thomas, (nc whether to proceed ex- Engineers

{consulting engineer) pecled within several New York District

months 26 Federal Plaza
New York, N.Y. 10007
Altn- NANEN-ME

NEW YORK

Albany Processing plant; shred-  Processed refuse fuel D—-750 tons  28.2 {11.6  Operational -Patrick Mahoney

City (owner) and 13 ding, magnetic separa-  (PAF), steam for heating  per shift processing Smith & Mahoney, P.C.

nearby communities; tion; steam plant: burn-  and cooling state offices, T—750 tons  plant, 15 79 N. Pearl St

Smith & Mahoney ing PRF in stoker-grate  terrous & nonferrous per shift steam plant, Albany, N.Y 12207

(designer), Aenco, inc. boiler; ash processing metals. boiler aggregate 1.6 ash

(processing plant center: ferrous, nonter- processing

operator); N.Y. State rous & algregate center)

{steam plant recovery from boiler ash

owner/operator)

.la Mass burning in modutar  Steam tor process at D-112 55 Operational since 2/83 William White
(Cattaraugus County  incinerator Cuba Cheese Co T-120 Refuse Administrator
Rafuse-to-Energy Cattaraugus County
Faclitty) 289 Center St.

Cattaraugus County Salamanca, N Y 14779

(owner); Barton &

Loguidice, P.C.

(designer)

(Mtr: R.W. Taylor

Steel Co )

Dutchess County Mass burning in 0'Con-  Steam for saie 10 1BM 400 30 Revenue bonds 1o be solo Roben J Viana

County {owner); Penn-  nor rotary combustor for  Corp , electricity 1o utili- in fall 1983, construction  Commussioner of Sohd

svivania Engineering generation of steam and  ty; ferrous metals expected to begin tn late Waste Managemen!

Cerp (oesign/ eleciricity, ferrous metats 1983 with operation in Dutchess County

tyic/operate) recovery 1985 22 Market St

N Poughkeepsie, N Y
12601

Glen Cove Mass burning in stoker-  Electncity for sewage 250 34 (22 for Operatienal since 8/83 Joseph P. Hurley

City (owner); William F fired furnace with cen- treatment plant and in- mass burn- Dir. of Public Works

Cosulich and Ernest trifuged sewage sludge cinerator; excess to Long ing unit; 12 City Hall

F.W Frank (designer} island Lighting Co for sewage Bridge St.

plant) Glen Cave. N Y 11542

Hempstead Hydrasposal™ (wet Eteciricity from utilty- 2000 130 Temporarily shut down by James L McGiffin

Town: Hempstead pulping), magnetic and  owned turbine genera- (11.000 tons/ joint agreement between  General Manager

fesources Recovery other separation, burning tors. color-sorted glass. week) Town ana HRRC until Hempstead Resources

“arp  (subsidiary of o! RDF in air-swep! spowt atuminum. terrous metals EPA establishes unitorm Recovery Corp
srsons & Whittemore,  spreader stoker hoilers standards of guidelines P 0. Box 5010

Inc.} (ownet/gperator) for testing of dioxins - Roosevelt Fieid Stavon

’ Gargen City East. N Y
11530
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*cation ang Capna:
l e Products & Capacry® Costs
srhicipants Processes Uses {tons per cay} (S miluons) Statys Source
VvV YORY. (cont'd)
onroe County Shrecaing, ar classitica-  RDF dor use by utily as  G-200C 622 Recovery facmty i Howarg Chiistensen
aunty {owner), tion, troth tiotation, supplemental baier tuet.  T1-400 shakedown, RDF recev-  Direclor
aytheon service Co magnetic ana other ferrous metals. nonter- ing/storage facitty com-  Dept of Solid Waste
aesigner/operater); separation rous metals, glass piete, tesi-burming RDF 110 Co'tax St
CH,M Rl (owner’s Rochester, N.Y 14606
epresentative)
sparn Falts Shredaing. air classifica-  Steam for use by 0-2000 100+ Operational Gary F. Blasius
tooker Energy Corp. tion, magnetic separation, chemical plant; electricity T-1500 Ptant Manager
Ucoidental Chermucatl burning shredded retuse  sold to powsr company Hooker Chemical Co
corp. ) {owner/operator) grid; terrous metals P.0. Box 344
Niagara Falls, N Y
14302
'Nnv York Mass burning in refrac-  Steam for heating and 1000 (present 5-waste heat Electrostatic precipitator  Paul Gregory
{Betts Avanue tory furnace processes in-plant and throughput boiter being instalied and other  Planner
incinerator) adjacent City garages 500) (1965). modifications being Depl. of Sanitation
City 24-modifica- made; expect 1o resume  Office of Resource
tions (1980) 1000 tpd operation upon Recovery
completion in 1983 51 Chambers St.,
Rm. 830
New York, N.Y. 10007
Ocsansids Mass burning in water-  Steam (60,000 fbs./hr.)  D-750 9 Operational Al Albanese
Township of Hempstead wall turnace used in-plant for * T-450 Supt., Sanitation
(owner/operator); electricity Township of Hempstead
Charles R. Velzy 1600 Merrick Rd.
{oesigner) . Merrick, N.Y. 11566
Onelda County Mass burning in modular  Steam for heating, hot 200 1 Under construction; Robert F. Hasemeier
)‘nty (owner/operator) combustion units water & other uss by operation expecied in Deputy Commissioner
: R.W. Taylor Steel Grittis Air Force Base mid-1984 Oneida County Dept.
Co.} ot Public Works
Div. of Solig Waste Mgm!.
800 Park Ave., Sth Flr.
Utica, NY 13501
Onondaga County Mass burning, ferrous Electricity for Niagara 1400 101 in final conlract negotia-  William 0. Thomas
Onongdaga County melals recovery Mohawk Power Corp.; tions; bond saie an- Director
Resource Recovery ferrous metals ticipated in Fall 1983; Onondaga County
Agency (owner); UOP, construction expected to Resource Recovery
inc. {designer/ begin in Spring 1984 Project
builger/operator) 1100 Civic Center
421 Montgomery St.
Syracuse, N.Y. 13202
Oyster Bay Mass burning, eiectricity  Electricity tor Long !sland 1000 N/A Contract negotiations Kart J. Leupold
Town ! Oyster Bay in-  generation Lighting Ce. under way; construction  Chairman
dustrial Development expecied to begin in Town of Oyster Bay
Agency; Blount, 1984 with operation in Industrial Development
fnc./Blount-Fichtner, 1987 Agency
Inc. {designer/ 150 Miller Piace
operator); Lockwood, Syosset, N.Y. 11791
Kessler & Bartient, inc.
(consultant)
Washington County Mass burning in modular  Steam for ingustnal use; 240 n Negotiating steam puf- Robert Page
County: Vicon Recovery Incinerator, cogeneration  electricity for sale 1o chase agreement; con- Planning Director
Systems {design, own, of steam and electricity  utility struction expected 10 Washington County
operate) pegin in 1984 County Otfice Bldg.
{M{r- Enercon) Fort Eoward. N.Y. 12828
)vmchnur County Mass burning in water-  Electricity for Con- 2250 179 Construction began 4/82; Edward K. Davies
(Poskskill) wall furnace, electricity  solidated Edison Co . fer- start-up scheduled for Deputy Commissioner.
County & 35 municipal- generation, ferrous metal  rous metals 4/84 with commercial Solid Waste Mgmi
ilies; Signal RESCO recovery trom ash operation 7/84 Rm. 522,
{owner /operator) County Otlice Blog.
White Plains, N.Y. 10601
- 36 ~
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Location anc
Mapor
Parbicipants

Processes

Status

Source

NORTH CAROLINA

New Hanover County
New Hanover County
{owner}; Clark-Kenith
Co.; Charles R. Velzy
Assoc. (designer),
George Campbell Assoc.

Mass burning 1n water-
wall boiiers. cogeneration
ol steam and efectnicity

Urder corstruction, stan-
up expected In Fall 1984

Eg Hilton

Director

Engineerning &
Facilities

New Hanover County

320 Chesinut S1.,
Room 601

wiimington, N.C.
2840

NORTH DAKOTA

Wilistan
City, WIDJAC Corp.

Mass burning. cogenera-

tion of steamn & eiectricity Hardy San; electricity for

Awailing fina! energy
contracts; grouncbreak:
ing expecled n 1983

Orv Wilmot

Managing Director
WIDJAC Corp.

10604 N.E. 38th Place
Suite 222

Kirkland, Wash. 98033

OHIO

Akron
City; {owner); Tricil
Resources, inc.

)(operator)

s

Shredding, magnetic
separation, burning RDF
in semi-suspension
stoker-grate boiler

Modifications and perfor-
mance test successfully
completed in 12/82;
plant is certified and fully
operational; steam and
hot waler being gener-
aled by burming refuse

Bave Chapman

203 Municipal Bidg.
166 South High St.
Akron, Ohio 44308

Columbus

Chy (owner/operator);
Alden E. Stilson Assoc.
{designer)

Shredding, magnetic
ssparation, burning of
shredded refuse with
suppiemental coal in
semi-suspension stoker-
grate boiler to produce
steam and generate
electricity

Under construction;
operation expected in Fall
1983

Henry A. Bell, P.E.
Superintendent

Div. of Electricity

City of Columbus

90 W. Broad St.
Columbus, Ohio 43215

OKLAHOMA

Miami

City. (owner); Con-
sumat Systems, Inc.
{operator); Resource
Recovery Systems

Mass burning in modular
incinerator

Capnal
Products & Capaciy” Costa
Uses (tons per day; ($ millions}
Steam for use by W R 200 13 {approx)
Grace Co (agrochemical
mir); electricity for sale
to Carohna Power & Light
Steam for process use by 100 4.5
sale to utility
Steam for urban and in-  D-1000 80
dustrial heating and cool- T1-900
ing, ferrous metals, hot
water for residential and
commercial heating
Electncity for city 2000 175
customers {3000 peak)
Steam for industriat use  D-108 3.14
by B.F. Goodrich Co. T-72

Operational since 11/82

Steve Solomon

Resource Recovery
Systems

6440 Avondale Dr.

Suite 201

Oklahora City, Oxla.
73116

Qkizhoma Chty

CHy, CMi Energy Con-
version Systems
{owner/operator /desig-
aer)

Phase 1—shredding, ler-

rous & nonferrous metals

separation; thermat
reduction (bumning in
rotary drum furnace) ang
electricity generation
Phass ll—-anerodic diges-

~ tion of organic msw &

sewage

Electricity & methane gas
for sale to Okla. Gas &
Eiectric Co.; ferrous &
nonferrous metals

5600 tons per 25
week (Phases
16 1)

Phase | startup testing
completed; continvous
operation expecled 1o
begin in late 1983:

prepanng for construction

of Phase !t

Chester Brooks

CM! Energy Conversion
Systems, inc.

2525 Northwest
Expressway

Suite 108

Oktahoma City, Okla
73112
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wncatian arg Capital
Kapx Products & Capacity® Cests
I Farizipants Procssses Uses (tons per day) (5 miliions)  Status Source
TinlAHOMA (cont'd)
Asa Mass burmng. cogénera  Steam for saie 10 Tulsa €9y 44 Construchier expectec 0 Lester M McCngh!
Tuise Authority 187 the  1ion of sleam and Relining. inc ., electricity DEQIN 1N {37 1982 wiin. Alternate Energy
heccvery of Energy: elecincily lor sate 1o Putlic Service operation in late 1GSS Systems. Inc
Steam Supply Corp . Co ¢f Okie 4425 £ast 315t St
subsithary of Aflernate Suite J
I Energy Systems, Inc ) Tuisa, Okia 74135
(owner), Midwesco,
inc. {cesigner &
contractor)
I OREGON
Ltans County Shredding, air classifica- ROF, terrous metals 500 21 Making preparations for ~ Mike Turner
County (owner); Alis-  tion, magnetic separation demolition of plant and Administrative Assistant
Chaimers Corp. sale of equipment; deci-  Lane County Public
(aesigner); Western sion not to operate based Service Div.
Waste Corp. {operator) on fack of funds to Public Works Dept
develop facility and poor 125 East 8th Ave.
market conditions Eugene, Ore. 97401
Marien County Mass burning in water-  Electricity tor local utility, 550 40 (1985) Contracts signed between Randall Franke
County; Trans Energy  wall fumnaces, magnetic  terrous metals County and Trans Board of Commissioners
Systems, Inc. {owner/  separation from ash Energy, and utility and Marion County Courthouse
operalor/ designer) Trans Energy. construc-  Salem, Ore. 97301
tion expected to begin in
I early 1984 with operation
, in late 1986
I iiNNSYLVANIA
Shredding, mechanical Densified ROF tor use as 150 37 Negotiating with 3 Wasinder S. Mokha, P.E.
City; Pa. Dept. of Env.  separation, air classitica- fuel by local industry. potential contractors to City Engineer
Resources; O'Brien &  tion, densilication of RDF  ferrous melals, glass construct, own & operate  City of Erie
Gere (oesigner) 3 waste-to-energy plant 626 State St.
Erie, Pa. 16501
I Harrisburg Mass burning of MSW Steam for utility-owned  D-720 83 Operational; sludge dry-  Paul W. Bricker
City {owner/operator);  and sewage sludge in district heating system 1-520 ing facility in test Gannett, Fleming, Cord-
Gannett, Fleming, Cord- walerwall furnace, bulky  and tfor city-owned sludge dry and Carpenter, Inc
ary and Carpenter, Inc  waste shredding (steam  drying system. ferrous P.0. Box 1963
l {cesigner) driven), magnetic metais Harnsburg, Pa 17105
separation
I RHODE ISLAND
Johnston Mass burning for genera- Electrcity for sale to 1500 100 Central Landtill site in Deborah Herz
R.1. Solid Waste Mgmt. tion of electrcity uttlity Johnston selected; Pubdlic Intormation Officer
Corp.; Blount Energy municipal contract R.1. Solid Waste
Resources Corp. negotiations underway: Mgmt. Corp
(cesigner, contracior, construction expected 1o 39 Pike St.
owner, operator) begin in spring 1984 Providence, R.1 02903
SOUTH CAROLINA
Johnsoovills Mass burning in modutar  Steam tor process use by 0-50 25 Operationat since 11/81;  William Miles
{Weliman Energy incinerator Weilman industries 1-50 60% of waste burned 1s  Weliman Ingustnes.
Plant) MSW, remainder is in- inc
Veliman Industries plant indusirial waste P.0. Box 188
/Zrwner/operator); Johnsonville, S.C
Williamsburg and 29555
I Georgetown Counties
{MIr: Consumat) ~
l - 38 - .
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Localien and Capnal
Major Products & Capactty® Costs
Participants Processes Uses ftons per day) {$ mililons)  Status Soutce
TENNESSEE
Dyersburg Mass buraing in modular  Steam for process & heat D-100 2 QOperationa since 9/80 Alderman Bob Kirk
City (owner/operator),  incineraior at Cotonia' Rubber Worxs T1-82 Colonial Rubber
Colonial Rubiber Works. Works. inc
Inc. Dyersburg. Tean 38024
(M1r: Consumat)
Gatistin Mass burning in water-  Steam for industrial pro- 200 10 Operational since 12/81  Jerry K. Metcalf
Resource Authority in  wall rotary combustor for  cessing and electncity tor Project Manager
Sumner County (County cogeneration of steam &  saie to TVA P.0. Box 967
& Cities of Gallatin and  electricity Gailatin, Tenn 37066
Hendersonville)
{owner/operator)
Lewisburg Mass burning in modular  Steam for industrial use  D-60 1.75 Operational since 1980 John D. Lamben
City incinerator by Heil-Quaker Corp. T-35-40 City Manager
{Mtr: CiCO) 505 Ellinglon Pxwy.
Route 1
Lewisburg, Tenn. 37031
Nashville Mass burning in water-  Steam and chilled water D-720 245 Operational since 1974;  James T. Hestle
Nashville Thermal wall incinerator for urban heating and T-400 expansion 10 be com- General Manager
Transter Corp. cocling pleted in late 1985, in- Nashvilie Thermal
{owner/operator); 1.C. . creasing design capacity Transter Corp.
Thomasson & Assoc., to 1120 110 First Ave. South
inc. (designer) Nashville, Tenn. 37201
TEXAS .
Gatesvitle Mass burning in modular  Steam for kitchen & D7 2 Operational R.E. Howell
{Texas Dept. of incinerator laundry 17 Chie!l, Bidg. & Eng.
Corrections) Mgmt.
Texas Dept. of Construction Div.
Corrections Texas Dept. of
(Mtr: Cansumat) Corrections
P.D. Box 99
Huntsville, Texas 77340
Palestine Mass burning in medular  Steam for kitchen & D-28 3 Operational (same as Gatesville,
(Bsto Unht, Texas incinerator laundry T-28 Texas)
Dept. of Corrections)
Texas Dept. of
Corrections
(Mfr: Consumat)
Waxahachie Mass burning in moduiar  Steam for industnat use  D-60 2.2 Operational since 7/82;  Bob Sokoll
City (owner/operator);  incCinerator by International selling only about 10% of City Manager
Synergy Systems Corp. Aluminum Extruders steam produced due to P.0. Box 757
(Mtr: Synergy Systems) low demand by customer Waxahachie, Texas
75165
VERMONT
Buriington Mass burning, ferrous Steamn for district heating 120 1S5 Project on hold, under-  James R. Ogden
Chty {owner/operator);  recovery from ash at U. of V1. & Medicai going review Supt. of Streets
University of Vermont; Center Hospital; ferrous P.0. Box 843
Medical Center Hospital metal Buriington. Vi, 05402
of Vermont; William F.
Cosulich Assoc. (con-
suiting engineer)
futland Mass burning in modular  Etectricity 240 1 Contracts signed; con-  Jonathan Gibson
Rutland County Solld  incinerator struction to begin in near District Manager
Waste Disirict. future, with statup ex-  Rutiand County Solid
Vicon Recovery pected in 11/84 Waste District
(tuslly:m contractor) P.0. Box 965
- R .
(Mtr: Enercon) utiand, Vi. 05701
- 39 -



Lscaton anc
M-
Faticipants

Procucts &
Uses

Capital
Capacity® Costs
(tons per 6ay) (3 millions)

Status

Source

fRGINTA

Hamptlon

Uity {operator); U.S.
Government (owner),
NASA Langley Research
Center. U.S. Arr Force
at Langley Fielg, J.M.
kenith Co. (gesigner/
buider)

Mass burning in water-

Steam for use by NASA
Langley Research Center

Operational since 9/80

Frank H. Miller, Jr
Dir of Public Works
Hampton, Va 23669

Harrisonburg

City (owner &
operator): Witliam F,
Cosulich Assog. (con-
sulting engineer)

Steam ftor heating & cool-
ing al James Madison
Univ.

Operational since 12/82

John E. Driver

Asst. City Manager
Municipal Bldg.

345 S. Main St.
Harrisonburg, Va. 22801

Newporl News
{Ft. Eusts)

U.S. Army
{Mtr: Consumat)

Mass burning in medular

Steam for heating, hot
water & cooking

Operational since 12/80

John Roth

Deputy Director of
Engineering & Housing

DEH Bldg. 1407

Ft. Eustis, Va. 23604

Nortolk
{Norfolk Naval
Station)
U.S. Navy (owner),
blic Works Center,
)ﬂolk Naval Station
{operator)

Mass burning in water-

Steam for use by
facitities at Norfolk Naval
Station

Operational

Commanding Officer

Navy Pubtic Works Center
Atin: Director of Utilities
Norfolk, Va. 23511

Petersburg

United Bio-Fuel In-
dustries, inc. (owner);
Teledyne National
{designer); Raphael
Katzen Assoc.; Foster
wheeler Syntuels Corp.

Phase 1—shredding,
magnetic and other
separation, burning of
RDF for 25 MW electricity
generation; Phase 11—
ethdnol production trom
corn, 20 million gal/yr,
or possibly 50 tpd
celiulose-aicohol R&D
facility; Phase {li—
ethanol production using
licensed process of en-
zymatic hydrolysis of
cellulose to alcohol, 37.5

Phase |—ferrous and
nonferrous metals, glass.
electricity for sale to util-
ity. steam for in-plant
use; Phase 1i & §li—
ethanol, CO,, dried grain
supplement (DGS), dis-
tiller's dried grain sup-
plement (DDGS)

Preliminary design com-
pleted; groundbreaking
expected in fate 1983
with start-up 22 months
fater for Phase |

francis B. Richerson
V.P. of Engineering
United Bio-Fuel
fndustries, inc.
P.0. Box 1312
Richmond, Va. 23210

Portsmouth
{Nortolk Naval
Shipyard)
U.S. Navy (owner);
Public Works Dept..
Norfolk Naval Shipyard
(operator)

Mass burning in water-

Steamn for use by
facilities at Naval
Shipyard

D-200 103

T-200

100 8

0-40 1.7

T1-304

360 (two 2.2 (1967)

180-tpd

boilers

operaled

aliernately)

2000 (peak) 100 (Phase 1)

1350 initial 135 (Pnase 1Y)
136 (Phase i)

160 45

{two 80-1pd

boilers,

operated

alternately)

Operational

Commander

Norfolk Naval Shipyard
Attn: Public Works Officer
Portsmouth, Va. 23709

Portsmouth
{Southeastern Tide-

-utheastern Public

2rvice Authority of
Va.. Henningson,
Durham & Richardson
{architect/engineer);
Norlolk Naval Shipyard

Shredding, air classilica-
tion, magnetic and other
water Energy Project) separation

ROF for buming in new
ROF/coal-augmented
power plant fo be built at
Naval Shipyard, providing
steam and slectricity for
Shipyard and ships; ter-
fous and nonferrous
metals

2000 70

Contracts in approval pro-
cess; operation projected
for late 1987

Durwood S. Curling

Executive Director

Southeastern Tidewater
Energy Project

16 Koger Executive
Center, Sufte 129

Norfolk, Va. 23502
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Location and Capiial ;
Wajor Products & Capacity® Costs :
Participants Procmsses Uses {tony per day) (3 millions)  Statu: Source ;
VIRGINIA {cont'd)
Richmond Tromme! screening, RDF burned with coat ai 400 21 Tempora'y S=u! Oown G Cart Marier gt
Henrico County; shredding 1n 8 pressure  local manufaciuring tor equipment chance General Parner
Henrico Resource vessel, magnetic separa-  plants; ferrous melals, Henricc Resource
Deveiopment Pariners tion, hand-picking alyminum, glass Development Partners
{owner/operator) aluminum & glass 9019 Forest Hill Ave
Richmond, VA 23235
Salem Mass buming in modular  Steam 100 1.8 Operationai Wiiliam Paxion, Jr.
City incinerator City Manager
{Mtr: Consumat) P.0. Box 869
Salern, Va. 24153
WASHINGTON
Tacoma Shredding, air classifica- ROF, ferrous metals 500 2.5 Operational; running Bill Larson, Proj Mgr
City (owner/operator);  tion, magnetic separation periodically to produce Refuse Utility
Boeing Engineering ROF for test burning 740 St. Helens Ave
(designer) Rm. 332
Tacoma, Wash. 98402
WISCONSIN
Madison Shredding, magnetic RDF burned with coal at  0-400 2.5 Refuse processing & Robert Vetter
City (owner/operator);  separation, trommel Madison Gas & Eiectric  7-250 burning at Madison Gas  Div. of Engineering
City & M.L. Smith En-  screening. secondary Co. for electricity genera- & Electric operational Am. 115,
virpnmental (designer)  shredding tion; ROF burned with since 1/79; Oscar Mayer City-County Bidg.
coal at Oscar Mayer instatiation operational Madison, Wis, 53709
Foods Comp. tor steam since 6/83
production; ferrous
metals
Waukeshs Mass burning in refrac-  Steam for local industry  D-175 incinerator  Incinerator operating Rodney Vanden Noven
City (owner/operator),  tory lurnace and sewage treatment T-140 7 (1971) since 1971; waste heat  Dir. of Public Works
Donohue & Assoc, {in- plant Heat recov-  recovery boiler added in 201 Delafield St.
cinerator desipner); ery system  1879; operating and Waukesha, Wis. 53186
Sangers & Thomas, 3.9 (1979)  sending steam fo local in-
inc, (heat recovery dustry ang sewage plant
system designer)
CANADA
ONTARIO
HamBtton Shredding, magnetic Electricity for Ontario D-500 9t (1972) Operational since 1972;  Joseph Kennedy r
Regional Municipality of separation, semi- Hydro. steam for in-plant T-450 4.0 MW turbine generator Director. Resource
Hamitton-Wentworth suspension burning in use, ferrous metal aaded ang operating Recovery Programs
{owner); Tricil L1d. dedicated spreader stoket since 11/82 Tricil Ltd. H
(operator); C.L. Sulin & boilers 89 Queensway Wes!,
Assoc. (Gesigner) Mississauga, Ontario
158 2v2
Teronto Shredding, air classitica-  Ferrous metal, RDF, com- Resource 154 Operational since 3/77 Neal R. Ahiberg 5
Ontario Ministry of the  tion, secondary shreg- post; hot water for plant  recovery— Supervisor *
Environment {owner);  ding, screening, mass heating 220 transfer Ontario Centre for Do
Browning-Ferris in- buming in modular in- - fatility—600 Resource Recovery }
dustries (operator); cinerator with heat 35 Vaniey Crescent
Kitborn Ltd. (designer} recovery, ferrous clean- Downsview, Ontario H
{Mir: Consumat) - ing; also transfer w3J 287 §
- 4] -
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catier anc Capital

o Precutts 2 Canachy” Cos's

TiLirants Procezse: User (tans per Cay} ($ miicns)  Status Source

siNnCE EDWARD

_AKD

xdale Mass bufning 1o mocutar  Steam tor healing/coohng 108 8.2¢ QOperational since 2/83 (Same as Hamilion,

ace Edward isiand
2rgy Corp. (owner);
=il L.
-signer/operator)

incineratni

a1 hospial complex

Ontarw)

JEBEC

antres!
"y {owner/operater);
nunion Brioge-Sulzer,

Mass burning in water-

wall furnaces

Steam used by Cny oi- 1200
fices & taciiities and
private customers

14.74(1967)

Operational since 1970;
18 Indusinial and com-

mercial customers served

by 7 mlie pipeiine; eiec-
trostatic precipitator be-

ing changed for more ef-

ficient ones, cyciones
adoed

Michel Jodoin

Superimendent

Soli¢ Waste Disposal
Division

City of Montraal

1266 Des Carrieres

Montreai, Quebec
H2S 2A8

uam
uedec Urban Com-

ity (owner);

Mass burning in water-
wall turnace

Steam, ysed for industrial 1000

process by paper mill

251 (1874)

Operational since 1974

Michet Roux
Centre de Recupération
Communautd Urbaine ge

Aontenay, Inc. Quénec
‘operator); Dominion 900 rue industrelie
3noge-Sulzer, inc. Québec, Québec
G1J 3v9
. tfanadian dollars.
l Methane Recovery from Landfills
I Location and
Major Output or Gas Produced; Captial Costs
l Participants Million tt*/day ($ millions) Status Source
l CALIFORNIA
Azusa Low Bty gas; 1.7 N/A Operational F.T. Sheets Il
Azusa Land Reclamation Co. (wholly A2usa Land Reclamation Co.
owned subsidary of the 1201 W. Gladstone St.
l Southwestern Portiand Cement Co.) Azusa, Calil. 91702
Brea Gas to power 5300 Kw N/A Operation scheduled for late Willlam R. Taylor
(Citnda Landfill) generator; electncity sold to So. 1984 Gerty Synthetic Fuels, Inc.
Getty Synthetic Fuels, inc.: Cal. Edison 2750 Signal Parkway
Orange County Signal Hill, Cailf. 90806
l Larson Medium Bty gas to power N/A Collection system complete; Joseph V. Sensto, Pres.
Walson Biogas Systems; SCS generators, producing electricity operations axpecied in Oct. 1984 Watson Biogas Systems
Engineers, Inc. for saie to So. Cal. Edison {1.7 22010 S. Witmington Ave. Sulte 207
Mw) Carson, Caill. 50745
l =—A#9—=
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Mase: Oulput or Gas Procucsd, Ceria Cosis

Farhoicares Milhon #*/day (S militons: Status Souree
CALIFORNIA (zont'd)

Coroni Megium Blu gas 10 powe: N/ & Lonlracts sionea witn Gity ang (Same as Carser Lart s

watson Biogas Systems: Lockman
anag Assoc

Qeneralors, prooucing e:ecincrty
for sale 10 uldily (5 Mw)

soutnern Catt Eaison, oseration
expectec in Masch 19835

Crty of Industry
(industry Hiks
Convention Center
City; Natonal Engineering Co

Medium Blu gas tor borler tuel at .60
industry Hilis Convention Center;
.5 (approx.)

Operational since 2/81

Bryan A. Stirra!
National Engineening Co
255 N Haciercs Bive.
Inoustry, Calif. 81744

Duarte Medium Biu gas to power N/A Operational (Same as Carson, Calit))
waison Biogas Systerns; Lockman generators, producing electncity
and Assoc. for sale 1o utility (2.3 Mw).
Los Angeles Medium Blu gas used as sup- N/A Operationa! since 9/80 Kenneth Wuest
{Bradiey East Landfill) piemental fuel in steam Genstar Gas Recovery Systems, Inc.
Genstar Gas Recovery generating plant by L.A. Dept. of 177 Bovet Rd., Suite 530
Systems, Inc. Water & power; 3.0. San Mateo, Calif. 94420
Martinez Medium Btu gas used as in- N/A Operational since 4/82 (Same as Braa, Calit.)
Getty Synthetic Fuels, Inc.; dustrial fuel by Contra Costa
Acme Fill Corp.; Sanitation District; 2.0
Contra Costa County
Santtation District
Menk Park Phase i—Medium Btu gas used N/A Phase I—operational since 12/82 Same as Los Angeles, Calif.
Genstar Gas Recovery as fuel tor motor generators; Phase |l—0Operation expecied in
Systems, Inc. . electricity sold to utility (1.0 8/83
MW)
Phase 1i—1.0 MW addition to
above project
Monterey Park High Blu gas for sale to So. Cal. N/A Operational since 8/79 {Same as Brea, Calil.)
Getty Synthetic Fuels, Inc.; Gas Co.; 4.0
Operating Industries, Inc.; Southern
Cattfornia Gas Co.
Mountain View ' High Btu gas; 0.5 .85 Demonstration plant; currently Max Blanchet
City of Mountain View; EPA; Pacific operating and producing 0.3 Pacific Gas & Electric Co.
Gas & Electric Co.; Dept. of Energy MMSCFD of treated gas with a 245 Market St
HHV of 850-950 Blu/SCF; ex- San Francisco, Calif. 84108
pansion of system and modern-
ization of plant underway, will
boost capacity to 1.0 MMSCFD
Paios Verdes High Btu Gas for sale 10 So. Cal. N/A Operaticnal since 1975 {Same as Brea, Cali.) -
Getty Synthetic Fuels, Inc.; Los Gas Co.; 1.0
Angeles County Sanitation Dist.:
Southern Galitornia Gas Co.
San Fernando Medium Blu gas used by N/A Operational since 11/81 (Same as Brea, Calil.)
Getty Synthetic Fuels, Inc.; Newhall Refinery; 1.1
Browning-Ferris Industries; Newhall
Refinery
San Jose Medium Blu gas used as fuel for N/A Operation expected 10/83 Same as Los Angeles, Calif.

Genstar Gas Recovery
Systems, inc.;
Browning-Ferris industries

motor generator; electricity sold
to utility {2.0 MW)

d

San Lsandmno

Getty Synthetic Fuels, inc.:
Qakiand Scavenger Co.;
Domtar Gypsum America

Medwm Bly gas used by Domtar N/A
Gypsum America; 3 0

Operatwnal since 7/81

{Same as Brea, Calil))

Sants Clars County

Genstar Gas Recovery Systems,
inc.; Guadalupe Rubbish Disposal
Co. .

Medium Blu gas used as fuel for  N/A
motor generators; electneity sold

to utility (1.5 MW)

Operation expecied 10/83

{Same as Los Angeles, Calil.)

B



=uow anc

Lo Outout or Ges Progucer Capuat Costs
ssueiparnts tedinon N/ day ($ minens) Stzius Souree

LIFORNIEA (cont'd)

n Vabey Low Bty gas usec as fuer by 25 Cperational M.xe Milles

({Sheidon-Anets Landfill Ga: L.A Dept of water & Power, Senior Sanutary Engrneer
Recovery Prowct) 1.5 L A Bureay o Szrttaton
2y of Los Angeies Desanments of Room 1410, Ciy Hall East
ublic Works and Water & Power Los Angeles, Calid. 80012
Jimington 25 N/A Operationa! (Same as Carson. Calif.)

fatson Brogas Systems:
5CS Enginesrs, Inc.

ILLINOIS

Biue (sland

City; Gefty Synthetic Fuels, inc.;
Clark 0il & Refining Corp.

Medium Bty gas used by Clark  N/A
0. 4.0

Operation scheduled for 12/83

{Same as Brea, Catil))

Caiumet City

Getty Synthatic Fuels, inc.; Waste
Management, Inc.; Natural Gas
Pipeline Co. of Amenca

High Btu gas for sale to local N/A
utility: 2.5

Operational since 12/80

(Same as Brea, Calif.)

MICHIGAN

Riverview .
Watson Biogas Systems. SCS
Engineers

Medium Bty gas for sale 1o in-  N/A
dustrial user; 2.5

Contracts with city signed; ap-
plications for construction per-
mits submitted; user negotiations
proceeding

{Same as Carson, Calit.)

r

NEW JERSEY

Cinnaminson

Sanitary Landfill (Div. of Waste
Management, Inc.): Public Service
Electric & Gas Co.; Hoeganaes Corp.

Medium Blu gas (570 Blu/SCF), N/A
0.75 {Used in-plant by
Hoeganaes Corp.)

Operational since 8/79; moditica-
tions planned to improve service
reliability, gas quality ang
quantity

Jm Pardus

Public Service Electric & Gas Co. of
N.J.

80 Park Plaza T-16A

Newark, N.J. 07101

NEW YORK

Staten island

{Fresh Kills Landhl)
Getty Synthetic Fuels, inc./Methane
Development Corp.: City ot New
York: Brooklyn tUnion Gas Co.

High Biu gas for sale 10 N/A
Brooklyn Union Gas Co.; 5.0

Operationat since 7/82

{Sames as Brea, Calif))

NORTH CAROLINA

Winston-Salem
City

Medium Blu gas used as sup- Less than
plemental fuel in dual-fue! dieset  $25 000 lor
engine to generate electricity for  wells and
sewage treatmen! plant pipeline

Operational since 9/81

Les Byerly

Supervisor

Archie Eliedge Wastewater
Treatment Plant

2801 Griffith Re.

winston-Salem, N.C 27103

OREGON

..(“gon City

Raw fanatill gas {400 8Btu/cf);

.5 (collection  Collection system completed;

Jack W. Parker

Rossman"s Landfill {owner); 2.6 system only) negotiating with potential users  President
CH2ZM Hill (engineers) for the recovereg gas Rossman's Landfill, inc.
1101 17th 5.
Oregon City, Dre. 97045
=44
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--w Enpians Alternate Fuels

KW). eiecinicity sold to Central
Vermont Pubhic Service

more generanng capacity

o Outpyt o Gas Produced; Capral Costs
TPy Milnon 1 /oay ($ milions) Status Source
TRIAONT
FEBOTL Gas io power generators {300 C 385 Operationa’ singe B/E82. a00ing Louts Auoetie

hew Englang Atlernate Fuels
F.0 Bex 921
Brattieboro, Vt 05301

Ehchaner, Ontsric
wanionai Muricipality of Wateriop

1owner). Bestpipe, Div. of Lake On-
tano Cement L1¢.; Federal Govern-
. ment of Canaga; Province of Ontario

Medium Btu gas (approx. 39
MM fi/year) for use as boiler
fuel by Bestpipe

.53

Pnase | complete but not
operating continuously due to
poor gas proguction from tangtill
site; Phase it construction in
goubt

John Pawiey

Diracior of Engineering
Operations

Reglonal Municipality of waterioo

Marsiand Centre

Waterioo, Ontario N2J 4G7

ALASKA
Sitka

CALIFORNIA
ANameda
Barkeley-

Clty of Cemmercs
resno
reka -

Gardens
Leng Beach
Loz Angeles
Richmond
San Diege
San Francisco
San Leandro
Selms
Stockton
Tri-Clties

(Frament, Union Chty, Newark)

Ukiah
Ventura County
Wiimington

CONNECTICUT
Hartford
Naugatuek
New Brittan
New Haven
North Haven
Norwalk
Souvthbury
Wallingford
Waterbury

FLORIDA
Boca Raton
Broward County
Escambia County
Hillsborough County

GEORGIA
Savannsh

INDIANA
Indianapolis
Valparaiso

KENTUCKY
Middiesbors

MAINE
Bangor/Brewsr
Bath-Brunswick Arsa
Biddetord/Saco
Lawiston
Portland
Rockland/Rockport
Watervilie/Winslow

MARYLAND
Harford County

MASSACHUSETTS
Boston
Fitchburg
Frankiin County
Kingston
Mibury
Palnville (128 Wast)
Springhield

MICHIGAN
Flint
Grand Rapids
Menominse
Muskegon

MINNESOTA

Ramsey & Washington Counties

MISSISSIPPI
Pascagouls

MISSOURI
Xansas Chty
St. Louls

MONTANA
Laurel

NEBRASKA
Uncoln

NEW HAMPSHIRE
Nashua

NEW JERSEY
Camden County
East Brunswick
Middissex County
Dcean County
Unlonn County

NEW YORK
Babylon
8rooms County
New York
North Hempstsad
Oswepe County
St. Lawrence County

NORTH CAROLINA
Burke County

OHIO
Clovelang
Montgomery County

- 45 .

Planned Resource Recovery Facilities

PENNSYLVANIA
Philadelphia

PUERTO RICO
Caguas
San Juan

TENNESSEE
Chattanooga

TEXAS
Cleburne
fubbock

UTAH
Davis County

VIRGINIA
Galax
Hopewelt
James Chy County
Richmond

WASHINGTON
Bellingham
Sequim
Spokans

,
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APPENDIX TII

Cabras Island Map
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OPTIMAL LAND-USE PLAN FOR CABRAS ISLAND AND SURROUNDING AREAS
Map no. 4
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APPENDIX III

GEPA Air Pollution Control Standards
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5.3 Inis regulation arrlies to any incinerator uced to
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ing or the processing of reable material
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by burning. XNothwithstanding definitions in otiler regulations, as
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ation, the word includezs garbage, rubbish,

trade wastes, leaves, salvagesble mzterial and zgricultural wastes.

the word "incirerater", as used in this regulztion, includes incinerators,
and other devices, structures, or contrivances used to burn refuse or to
process refuse by burning.

9.2 o person shall cause or permit to be emitted into the
open air from any incinerator, particulate matter in the exhaust gases
to exceed 0.20 pounds per 100 pounds of refuse burned.

9.3 Emission tests shall be conducted at maximum burning
capacity of the incinerator. | -

9.4 The burning capacity of an incinerator shall be the
manufacturer's or designer's pguaranteed maximum rate of such other rate
as may be determined by the Administrator in accordance with good
engineering practices. In case of conflict, the deternination made by
the Administrator shall govern.

9.5 For the purposes of this regulation, the total of the
capacities of all furnaces within one svster shall be considered as the
incinerator capacity.

9.6 No residential or cormercial single-chamber incinerstor
shall be used for the burning of refuse for a period in excess of

eighteen (18) months after the adopted date of this regulation.

- 49 -
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L7 All new incinerztor
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fin gighteen (18) nonths after acdcpted cdate of this reyulatic

222 be multipie-chamber incinerators, previded that the Administreot

sirreve any other tyvpe of dncinerator if it is cdemonstrated such
ign preovides equivalent performance.
5.8 Incinerators shall be designed and operated in such

o
4
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necessary to prevent the emission of objectionable odors.
9.9 No person shall burn or cause or permit the burning
refuse ir any installation which was designated for the sole purpose

1

turning fuel.
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(&) The Environmental Protection Agency Regulations on
Standards of Performance for New Stationary Sources (QO‘CFR, Part 60)
designated Zn Part 15.2 are incorporated by reference zs they exist on
the date of adopticn and promulgation by the Board into those Regu-
lations as amended by the word or phrase substitutions given in Part
15.3. References for specific documents comntaining the conmplete text
of subject regulations are given in Appendix A.

(b) 1In the event any conflict between the Regulations
contained in this Chapter and Regulations contained in other chapters,
the Regulations of Chapter 15 will take precedence for standards of
performance for new stationary sources, unless the existing Regulations
are more stringent.

(c) DEFINITION - For purposes of this Chapter, the defi-
nitions listed in Section 60.2 Subpart A, Part 60, Title 40 of the Code
of Federal Regulations will apply.

15.2 Designated Standards of Performance.

15.2.1 Subpart D - Fossil-Fuel fired Steam Generators (units‘
of more than 230 milliop BTU per hour heat input).

15.2.2 Subpart E - Incinerators (units of more than fifty (50)
tons per day charging rate).

15.2.3 Subpart F - Portland Cement Plants (kiln, clinker
cooler, raw mill system, finish mill systen, raw mill dryer, raw
material storage, conveyor transfer points, bagging and bulk loading

and unloading systems). : 1
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15.2.4 Subpart & -~ Hititic Acid Plants (nitric acid product
uni;S}

15.2.5 Subpart H - Sulfuric Acid Plants (sulfuric zcid preiu
tion units)

15.2.96 Subpart I - Asphalt Concrete Plants (dryers, svstems

»

for screenirg, handling, storing, and weighing hot aggregate, systems
for loading, transferring, and storing mineral filler; systems for
mixing asphalt concrete; and the locading, transfer and storage systems
assoclated with emission control systems).

15.2.7 Subpart J - Petroleum Refineries (fluid catalytic
cracking unit catalyst regenerators, fluid catalytic cracking unit
incinerator waste heat boilers and fuel gas combustion devices).

15.2.8 Subpart K - STORAGE -~ Storage vessels for Petroleun
Liquids (storage vessels with a capacity greater thén 40,000 gallons).

15.2.9 Subpart L - Secondary Lead Smelters (pot furnaces of
r ore than 550 pounds chafging capacity, blast {cupola) furnaces and
reverberatory furnaces).

15.2.10 Subpart M ~ Secondary Brass and Bronze Ingot
Production Plants (reverberatory and electric furnaces of 2,205 pounds
or greater production capacity and blast (cupola) furnaces of 550
pounds per hour or greater production capacity).

15.2.11 Subpart N - Iron and Steel Plants (basic oxygen process
furnace).

15.2.12 Subpart ) — Sewage Treatment Plants (incinerators which
burn the sewage produced by municlipal sewage treatment facilities).

15.2.13 Subpart P - Primary Coppe£ Smelters (dryer, roaster,

smelting furnace, and copper converter).

-

15.2.14 Subpart Q - Primary 2inc Smelters (rocaster and sintering

- 52 -



[Arvm e s e e e e en e m
WNLIT L ST b
- - - e er e len st e i
PO peov 2 lUTITT DT TULALT ST IO et YXihie
PR T Ty VA L RN - =
~ [ - e QUL SUT WL LTITINTT cToLnag ., HZercl ChoTTetln
-~ - e . - - S - - — - —_——— 2 - - - R - T =
T oU el o0 Tnase levele ere not expectel o preduce hezlth hazend
. . f
L o——-a — - - --n - 2 « Ve - —_ S 93 . 2 - -
LrnelrmenT, LrTury te ooricllTurel erepe endé livesteock, damage o O
L Y 2 [P = - [ SR -— & - - S -——
Cotericoratic T property, 2nd hazercs o 2lr enc ST TYansporte
3 — — - LIS B V3 - 3 “- 2 E=
cr in amy menner, interfere with the protecticn of the public welf

2.2 RYTITNT AIR CUALTTY STANDARDE
Folluzent Level nct to exceecd #3*Remarks
Suifur oxides .. B0 micrograns 3 (0.02 pom)
e n;c“a”“““r/ (0.12 pom)
1,300 micropr aws/n3 (0.5 oo
(C.2

Particulate matter

mi [ss g edng

xumvmashv

ramz/mo

oo Yo mmobtn

22150 micro rorrans/md
**9350 micrograms/mo
Carbon monoxide 10 milligrams/m3 (9 ppm)
40 milligrams/m3 (35 ppm)
Photochemical )
oxidants 160 micrograms/m3 (0.08 ppm) e
Hydrocarbons 160 micrograms/m3 (0.24 ppm) £
Hitrogen oxides 100 micrograms/m3 (0.05 prm) a
“Thesc stanéards are the same as the existing llaticnal Secondary
A"“JGW4 Lir Cuality Standards except as otherwise noted.
' : Svendard
N ~3 (3
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(%) ‘)

oulT a yeor
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on ce a vear'

e Maximum l-hour concentration not to be exceeded more than

once a year

F Maximum 3-hour concentration not to be exceeded more than

once a ye~ ™
g HMaximum
once & year
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. 4-.-our concentration not to be exceeded more than

-8

-

! w»»?‘ wod S e A e






		Superintendent of Documents
	2011-05-10T18:08:08-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




