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EXECUTIVE SUMMARY

-- INTRODUCTION

- The Pacific International Center for High Technology

_esearch (PICHTR), assisted by the Hawaii Natural Energy
Institute of the University of Hawaii (HNEI), the Institute of
Gas Technology (IGT), and the Ralph M. Parsons Company
(Parsons), has entered into an agreement with the State of

-- Hawaii and the U.S. Department of Energy (DOE) to design,
construct and operate a Biomass Gasifier Facility (BGF). This

- facility will be located on a site easement, near the Hawaiian
_ Commercial & Sugar CompEny (HC&S) Paia Sugar Factory on Maui,

Hawaii (Figure i-i). The proposed BGF Project is a scale-up
facility, intended to demonstrate the technical and economic
feasibility of emerging biomass gasification technology for

-- commeEcializ ation.

= This Executive Summary summarize s the use s o f this
Environmental Assessment, the purpose and need for the

project, projec_ description, and project alternatives.

_ _ Prior to preparation of the Environmental Assessment (E.A.),
public scoping meeting was held on February 4, 1992, in the

-- Meeting Room of the Kahului Public Library on the Island of
= Maul, Hawaii. The meeting was attended by representatives from
-- P_CHTR, HNEIr Engineering-Science (a subsidiary of the Parsons
_ Corporation ), HC& S, Maui Electric Company, Innovative
- Technology Associates, EPA, Inc., Hawaii Department of
-- Health's Clean Air Branch, Office of Hawaiian Affairs and the

public. A listing of persons and agencies formally invited,
an<i advised of this meeting is attached in Appendix F.

PURPOSE OF THE ENVIRONMENTAL ASSESSMENT

This E.A. addresses potential environmental impacts
-- resulting from the proposed construction and operation of the

BGF. The primary function of the E. A. is to provide a means
for giving environmental quality careful, appropriate and
timely consideration in the planning and decision-making
process for the BGF project.

_ For environmental as ses sment s for which a negative
declaration is anticipated, a draft environmental assessment
shall be made available for public review and comment for a
period of thirty days. Subsequently, a final environmental
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m
assessment shall be prepared to determine whether a negative
declaration or an EIS is required.

The Draft Environmental Assessment for the proposed Biomass
Gasifier Facility was submitted and notification of its
availability was published in the August 8, 1992 Office of
Environmental Quality Control (OEQC) Bulletin. No comments
were received before the end of the required formal 30-day
comment period (postmarked by September 7, 1992). A comment
letter from the County of Maul Planning Department was sent on
September i0, 1992 to PICHTR. Although this letter was not
submitted on a timely basis (before the end of the comment
period), it has been included in Appendix H along with
PICHTR's September 17, 1992 response letter.

Because the BGF is an "Agency Action '_the Hawaii Departmen_
of Business, Economic Development & Tourism (DBED) will use
this Final E.A. as the basis for their issuan.ce of A Notice of

De_erT_tination stating that either the action will or will non I_
have significant impact.

PURPOSE AND NEED FOR, PROJECT"

The purpose of this project is uo demonstrate a more
efficien_ technology for converting biomass into electricity
as well as for conver_ing biomass into a ligh_ transportation
fuel such as methanol. If successful, similar plants could be
economically used elsewhere to convert locally-available
biomass to satisfy local energy and transportation needs.

There are however, a number of technological issues that
need investigation and validation before this promising
biomass conversion technology could be commercialized at an
economically viable scale. The present project' s primary
obj ective is to demonstrate the technica3 and economic
viability of biomass gasification, biogas electricity
generation, and biogas methanol conversion at pre-commercial
scale.

PROJECT DESCRIPTION

The proposed BGF Project would consist of three phases. In
Phase I, biomass conversion into low and medium British
thermal unit (Btu) biogas would be demonstrated. In Phase II,
the biogas would be used to produce electric power using a

ES-2
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combustion turbine generator and in Phase III, to produce

methanol employing state-of-the-art catalysts. At the present

time funding primarily from the DOE and the State of Hawaii is

available only for Phase I. If the goals of Phase I are met

however, then Phases II and III would likely proceed. The goal
of the entire project is to demonstrate the technical

feasibility of emerging technologies at commercial scale. This

document addresses Phase I installation and the conceptual
I" Phase II and III plans, as foreseen at the present time. It

= covers the environmental impacts resulting from all phases of
the project.

Operation of the gasifier system during Phase I would

provide scale-up and operational engineering data from which

the commercial feasibility of biomass gasification technology
could be assessed. Two different types of biomass feed would

-- be processed in the gasifier system during Phase I: a primary

biomass feed of bagasse (the fibrous byproduct from sugarcane)

and a secondary feed of whole tree chips. The gasifier would

have a processing capability of i00 dry tons per day (tpd) of

bagasse or wood chips. Phase I of the project is proposed to

run through 1994 including design, construction, and operation

o_ the gasifier. Actual operations would be expected to last

one year, including acceptance testing, initial start-up, and

an operational period. Dried bagasse would be supplied by the
adjacent HC&S Paia Sugar Factory, under a contract for both

-i the site easement and the supply of bagasse. Whole tree chips
would be obtained from commercial sources.

In Phase II, the produced biogas would be used in a gas
turbine to produce electricity. The gas turbine would be

designed to use low to medium Btu gas. A number of power
cycles are under current evaluation. These include

simple-cycle, steam-injected open cycle, as well as

combined-cycle concepts. Phase II would be operational during

__4 1994-1995 and would produce between 3 to 5 mW of electricity.

in Phase III, the low to medium Btu biogas which contains

carbon monoxide and hydrogen (together referred to as

"syngas"), would be used to produce methanol via a catalytic

process. A methanol production unit would be installed as part

_-_ of this phase. The scale of the methanol demonstration program
has yet to be determined, but for this E.A. it is assumed that

all of the gas produced would be used for methanol synthesis.

Ancillary facilities, such as an oxygen plant, are also

proposed to be constructed during this phase. Phase III of the

ES-3
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project runs from 1995 to 1996 and could produce up to
approximately

4,000 gallons of methanol per day.

PROJECT LOCATION AND SETTING

The proposed BGF is planned to be located on the island of
Maul, approximately one mile south of the Island's northern
shore, within the Paia Region on land owned by A&B-Hawaii,
Inc. (ABHI). The project site is immediately adjacent to the
existing HC&S Paia Sugar Factory on the east and is bounded by
cultivated sugarcane fields to the north, south and west.
About three quarters of a mile north of the project site is
the town of Paia and additional cultivated sugarcane fields.

The Paia area has been cultivated in sugarcane for over i00
years. In 1991, approximately 35,767 acres were cultivated
with sugarcane. The adjacent HC&S Paia Sugar Factory was built
in 1880 and completely rebuilt in 1905, and has a sugarcane mr_m
processing capacity of 3,800 tons per day. pe
ALTERNATIVES

Four other sites in Hawaii, with a supply of biomass and
drying facilities were considered. However, the present _ite
was found to be most desirable based on its long-_erm
stability and because the supply of bagasse there often
exceeds the HC&S Paia Sugar Factory's capability for on-site
consumption. Since the success of the proposed BGF Projec_
depends critically on its ability to demonstrate technology
viability over a period of time, the stability and
availability of the bagasse supply was an important
consideration.

With the "No Action AlternaTive, " more efficien_
Technologies to utilize bagasse and whole tree chips as energy
resources would not be developed and the potential benefiC to
the energy supply would not occur.

SUMMARY OF IMPACTS

No significant environmental impacts are foreseen from the
project.

ES-4
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CONTENTS OF THIS DOCUMENT

A detailed description of the proposed BGF Project being
evaluated is presented i/1 Section i. The purpose of this E.A.,

_-_ the approval process and the other projects in the area are
_ discussed in Section 2. The environmental setting, potential

impacts and any mitigation measures required for each of these
impact areas are discussed in Section 3. Section 4 contains a
discussion of environmental impacts for the "No Action
Alternative". Long-term implications of the proposed BGF
Project are discussed in Section 5. Section 6 contains

discussion of any irreversible environmental changes resulting
from the proposed pro jeer. References and supporting
documentation are included in the Appendices.

I

w

J_S-5

m
q

1

4



L
:_ Pacific Incernatiorml Center for High TechnoLogy Research (PICHTR) 1

8iosmss 6esifier Facility (BGF) Environaental Assessaen¢
PICHTR/BGF EA Sepl:elber 23, 1992

1
SECTION 1

DESCRIPTION OF THE PROPOSED BGF PROJBCT i

A

The Pacific International Center for High Technology
Research (PICHTR), assisted by the Hawaii Natural Energy
Institute of the University of Hawaii (HNEI), the Institute of !
Gas Tec_,nology (IGT) and the Ralph M. Parsons Company
(Parsons), has entered into an agreement with the State of
Hawaii and the U. S. DeparTment of Energy (DOE) to design, l

"_ consUruct and operate a Biomass Gasifier Facility (BGF). The
J

proposed BGF Project is a scale-up facility, intended to
ii demonstrate the technical and economic feasibility of emerging i

gasification technology for commercialization.

A&B-Hawaii, Inc. (ABHI) will be a major participant _ the |
BGF program through its affiliate, Hawaiian Commercial & Sugar I
Company (HC&S). The proposed BGF will be locatad on a site
immediately adjacent to the existing HC&S Paia Sugar Factory
under terms of an easement agreement with HC&S (Figure I-i). I
Dried bagasse for supply to the BGF would also be furnished
from the HC&S Paia Sugar Factory under terms of the agreement.

i

ii The adjacent HC&S Paia Sugar Factory and the surrounding Ir

sugar plantation began operations in 1880 and the factory was
completely rebuilt in 1905. Today it has a sugarcane
processing capability of 3,800 tons per day. ii

Operation of the gasifier system during Phase I would
provide scale-up and operational engineering data from which

the commercial feasibility of biomass gasification technology
could be assessed. Two different types of biomass feed would

be processed in the gasifier system during Phase I: a primary
biomass feed of bagasse and a secondary feed of whole tree

: chips. Bagasse would be provided from the HC&S Paia Sugar
_ Factory. Whole tree chips would be procured from commercial

"_ sources. Most utilities and services needed to operate the i
gasification facility would be provided by HC&S. Phase I
operations of the project, which is expected to last for
approximately one year, consist of initial startup, acceptance
testing, and a limited operational period.

In Phases II and III, specific uses for the low and medium

Btu biogas are explored. In Phase II the produced biogas would
be used in a gas turbine to produce electricity. The gas
turbine would be designed to use low to medium Btu gas. A
number of power cycles are under current evaluation. These
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t
include simple cycle, steam-injected open cycle, as well asi

-- combined cycle concepts. Phase II would be operational during
1994-1995 and produce between 3 to 5 mW of electricity. In

__ Phase III, the low to medium Btu biogas containing carbonmonoxide and hydrogen (together referred to as "syngas") would
be used to produce methanol via a catalytic process. A

methanol production unit would be installed as par_ of _hisphase. The methanol production process involves the following
steps : gas cleanup to reduce hydrogen sulfide and
particulates; conversion of methane to form carbon monoxide

and hydrogen; combination of carbon monoxide and tohydrogen
for_ methanol; and finally methanol purification and storage.
Ancillary facilities, such as an oxygen plant, are also

proposed to be constructed during Phase III.

1
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_

I.I PURPOSE OF THE PROJECT

The purpose of this project is to demonstrate the technical
feasibility of converting biomass (such as bagasse and whole

-- tree chips) into low and medium Btu gas for electricity
production at improved efficiencies and for synthesis into
methanol.

Sugarcane production is a major agricultural activity on the
-- Island of Maui and in the State of Hawaii. In 1990, over

800,000 tons of raw sugar were produced in the State. In the
- process of sugar extraction large quantities of bagasse, the

fibrous residue of milled sugarcane, are produced. Bagasse

i represents about 30 percent by weight of processed sugarcane.
-- Almost all the bagasse is now used in conventional boilers to

produce steam for on-site use and to generate electrical power

i -- for both on-site use and export using steam turbines.Typically, these processes have had low energy conversion
efficiencies.

i -- The State. of Hawaii, which has no native fossil fueli
resources, meets its electrical and transportation fuel needs
primarily with imported oil and coal. Emerging technology

however, is promising more efficient conversion of biomass toelectricity and transportation fuels. Potentially, the state
could meet a portion of its _transportation fuel and electrical

i -- needs with biomass.
-- The BGF is intended to demonstrate efficient conversion of

-- biomass (bagasse and whole tree chips) to low and medium BTU

I on a commercial scale. If Phase I is successful, thebiogas
second phase of the project would demonstrate the use of
biogas to produce electricity on an efficient,

I

I cost-competitive basis. Phase III would demonstrate the
I_ technical and economic feasibility of converting biogas to

methanol for potential commercial development. The BGF would
,-- serve as a "centerpiece" for the DOE's continuing research on
I biomass gasification.

,-- As a demonstration project, the proposed scale-up facility
I would generate useful information on the feasibility, Cost,
'-- and scientific and engineering requirements of various related
- emerging technologies. Data obtained from this project could

be applied to the design of biomass conversion facilities on
__ a commercial scale not only in Hawaii, but elsewhere.

i

4
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1.2 PROJECT LOCATION

The Paia region, shown in Figure I-i, is located along the
Island of Maui's northern shore, east of the Wailuku District,
in the northwestern-most portion of the Makawao District.
Within this region approximately 35,767 acres were cultivated
with sugarcane in 1991. i

The proposed site is within the Paia region, approximately
one mile south of Maui's northern shore and five miles east of OkuP

the Kahului Airport (Figure 1-2). The BGF would be located on
approximately four acres of HC&S land at an elevation of 160

feet above mean sea level (MSL). This site, which slopes
gently downhill to the northwest, was used for sugarcane
cultivation from 1880 to 1979. For over 12 years it has been
out of production and is now used for bagasse storage.

Th_ project site is bounded by the HC&S Paia Sugar Factory
to the east and cultivated sugarcane fields to the north,
south and west. About three quarters of a mile north of the
project site and existing facility are the town of Pai_ and
additional cultivated sugarcane fields.

The 1.990 combined population of Lower Pai& and Upper Paia,
which are the population cen_ers nearest the proposed site,
was 2,091 (U.S. Census, 1990).

Maui Electric Company (MECO) with the help of cogeneration
plants supplies electrical power to the island using a number
of resources including biomass, oil, and coal to generate
electrical power.

1.3 BACKGROUND

Ownership and History

The proposed site is located immediately adjacent to the
HC&S Paia Sugar Factory on the Island of Maui. The HC&S Paia
Sugar Factory and the BGF site are owned by ABHI, a
wholly-owned subsidiary of Alexander & Baldwin, Inc. (A&B). As
noted the BGF will be located on HC&S property under terms of
an easement agreement.
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1.4 OVERVIEW OF GASIFICATION PROCESS

The proposed BGF gasifier would be designed to process up to
i00 dry tons per day of biomass and produce a product gas of

- aU least i00 Btu/scf. This section describes the details of
Phase I, demonstration of the gasification process. The
associated process flow diagram is included in Appendix GI.

W=_ Phase I operations would last about one year, including
q allowance for a three-month startup period. The operation

cycle would coinciae with that of the HC&S Paia Sugar Factory
and would consist of ten days of opera_ion followed by a

_ four-day shutdown period. Bagasse would be used as the feed
during the startup phase and for most of the post-startup

---- phase as weil. There would however, be a two-week period in
which whole tree chips would be used as the feed. Eor each

-- type of feed (bagasse and whole tree chips) the gasifier would

qm oi>erate in an air-blown mode.

Bagasse would be received from the adjacent HC&S Paia Sugar
FacTory via an extended pneumatic transfer line. Air and

- bagasse would be separated in an 84-inch cyclone (cyclone #i)
_ an_ the bagasse would be sent to & storage bin._ From the

covered storage bin, bagasse would be conveyed through an
--__ ad_r--locked system to the ro_ary dryer.

_

_=-- In order to ensure base-loaded operation of the gasifier,
approximately 0 to i0 percent "Overfeed'' bagasse could pass
through the dryer. Excess bagasse not fed to the gasifier

-- would be returned to the storage bin. Predried bagasse from
the HC&S Paia Sugar Factory has a moisture content of about 30
percent when it enters the dryer. The dryer would reduce the

_ moisture content of the bagasse to 20 percent. The maximum

heatinq rate for the dryer would be around iI. 7 MMBtu/hr.

The biomass dryer would be fueled with propane during the
_- startup of each operational cycle, which is expected to last

up to approximately eight hours each ten-day interval. Once
-- the gasifier is operating at a steady rate, the dryer would be

fueled with the produced biogas. Hot gases from the
burner/firebox enter the dryer at approximately 850°F. An

-- induced draft fan would be used to maintain constant dryer
__ outlet velocity.

w
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Dried biomass material would be pneumatically transported to
a second 84-inch cyclone (cyclone #2) where the biomass would
be separated from the air stream. Approximately 65 percent of
the cleaned air would be recycled back to the dryer for heat
recovery. The rest of the air would be discharged to the
atmosphere.

Cyclone #2 would be located above the gasifier feeder.
Biomass would be discharged from cyclone #2 via a rotary
air-lock into a slat type conveyor. The slat conveyor is
oversized and would convey the biomass to a pin feeder which
is located above a weigh belt. The weigh belt would measure
the amount of biomass fed to the gasifier.

Discharge from the weigh-belt would be directed to the first
of two plug-type feeders which would be operated in series.
The first plug-screw feeder would increase the biomass
pressure from atmospheric to 140 psig, while the second f.ee_er
would increase the biomass pressure from 140 to 325 psig. At
325 psig, biomass would be discharged to a screw, which would
inject it into the gasifier.

The gasifier would consist of a vertical cylindrical
pressure vessel with alumina beads or other media comprising
the fluidized bed. The desi_ temperature for the gasifier is
1,800°F; however the normal operating temperature would be
approximately i, 650°F. Steam/air mixtures would enter the
bottom of the gasifier and act as agents in the gasification
Keactions. The biomass would be oxidized and pyrolyzed to form
a hot gas mixture containing hydrogen, carbon monoxide, carbon
dioxide, some hydrocarbons, nitrogen, and water. This biogas,
a_ 1,650°F, would exit the top of the gasifier to a hot gas
cyclone (cyclone #3) for removal of entrained solids. The
product biogas would be fully flared during the startup. Once
the gasifier is operating at a steady rate, a portion of the
biogas would be used as fuel for the dryer. For Phase _ only,
the remainder would be flared. Particles of ash and char

extracted from the product gas in cyclone #3 would be
collected in a covered ash tote-bin before being disposed of
offsite. A fine water spray would be used for dust control.
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Whole tree chips would be used instead of bagasse for ten
days of operation. About i, 000 tons of chips would be
required. Whole tree chips, gathered by a front-end loader,

i would be fed directly to a screen and then on into storage and
-_- the dryer'. In the dryer, their inlet moisture content of

approximately 50 percent would be reduced to 20 percent. After

I the dryer, the whole tree chips would be handled in a mannersimilar to bagasse, as described above.

Other than the cyclone exhausts and the flare, there wouldbe no air emission discharge points in the system. In

__ _ddition, since most of the system is cogered, fugitive air

emissions are expected to benegligible.

_.._ CONSTRUCTION OF THE PROJEC_

-- Figure 1-3 shows the Conceptual Site Plan for the proposedBGF. A lisn of equipment associated with all three phases of
_he _proposed BGF Project is included on Figure L-3.

I- Construction of the proposed four-acre site would consist of
site grading, leveling, excavating, trenching and the

mechanical, piping and ekectrical installation. Excavation
would involve preparing the foundations for the buildings and
equipment. Trenchinq would be done for installation of=

: _ilities.

The construction period for the project is expected to last
= approximately six to nine months. Hours of construction would

be daylight hours (approximately 8 to 12 hours per day), fiveI--

I_ days per week.

• Construc¢ionEquipaent List:

Fara_Tractor Front End Loader
Grader 12,000 Lb ForkLift
Line Truck with Cherry Picker Paver

- RoLLer SmaLLBackhoe with Bucket
i 80 Ton Hydraulic Crane 15 Ton Trailer

20 Ton Truck Crane Z+Hide Pickups (3 Total)
Water Truck

• Other Equip=ent
Ready Mix Concrete Trucks
Oelivery Trucks
Inspector's Vehicle and Testing Equipment

9
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Not ali listed equipment would be used for the entire
construction period.

1.6 OPERATION OF THE PROJECT

The entire biomass gasifier project includes three phases;
however, Phases II and III are contingent upon the successful

operation of Phase I. The three phases are : Phase I,
Gasification Plant; Phase II, Electrical Generation; and Phase

III, Methanol Production.

Phase I of the project would run through 1994 and include
the design, construction, and operation of the gasifier. Both
whole tree chips and bagasse would be used to evaluate the
effect of the feedstock on the gas composition. The final

s_age of Phase I is expected to be completed in 1994 and would

b_ a test to validate the mechanical and control subsystems.
A_ the end of this phase, the gasifier's performance would be
validated and the system would be available to begin the

testing and evaluation of total energy systems in subsequent
phases.

Phase II of the project is expected to operate from 199_ to
_995 and would produce three to five mW of electricity. The
i_itial application of the gasifier would be to demonstrate
the production of electricity by connecting a hot-gas clean-up
system and a 5 mW gas turbine to the gas ifier hot-gas output.
Currently, the barrier to the use of low-energy gas from
biomass gasification is the presence of particulates and
alkali metal salts in the gas. These cause both deposition on

of the turbine hot-section components. In _a/ld corrosion

parallel with Phase I of the proposed BGF Program, the DOE
National Renewable Energy Laboratory (NREL) Biomass Power

Program is developing a hot-gas cleanup research project based
on units developed for coal gasifiers. Successful
demonstration of the hot-gas cleanup and turbine combination

a_ the proposed BGF site could lead to utility-scale
electricity production in advanced turbines using
biomass-derived low-energy gases.
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-- The scale of the methanol demonstration program (Phase III)
has yet to be determined, but this E.A. assumes the case in
which all of the gas would be used for methanol synthesis.
Phase III of the project could be expected to produce
approximately 4,000 gallons of methanol per day and would run

from 1995 to 1996. Under the auspices of the DOE biofuels
= program, the gas cleanup and conditioning techniques necessary

to economically generate syngas for methanol production are
- being developed. During the 1991 to 1994 period, researchers

would be testing and evaluating catalysts and process
-- technologies at the laboratory scale. To produce syngas and

methanol at Paia, it would be necessary_ to have an on-site
oxygen plant.

As currently envisioned onsite storage of methanol would be
-- limited to a single i0,000 gallon storage tank to minimize

_. onsite risk. Methanol production rates during this phase
would be integrated with the existing commercial
transportation and utilization systems available at the time
of operations. Commercial capability for methanol use
currently exists in Hawaii and it is anticipated to be
available in the future.

As previously mentioned, coincidental with the HC&S Paia

I Sugar Factory, the facility would operate 24 hours per day for
-- ten days, followed by a four day shutdown, typically for nine

months every year. Employment requirements for all phases of

I -- operation of the project are estimated at seven persons perday. HC&S would provide the site and most of the utilities and

services needed by the gasification plant and would supply

bagasse as one of the fuels for the gasifier. Whole tree chips
would only be used for ten days of operation in the first
year.

[_ I. 7 ALTERN&TIVES

Alternatives considered for the proposed BGF Project are

_-- described in Section 4.
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SECTION 2

_- K.A. USE, OTHER PROJECTS AND RELATIONSHIP TO PLANS
AND STA_TES

Z._ PURPOSE OF AN ENVIRONMENTAL ASSESSMENT

The purpose of an EnvironmenUal Assessmen_ (E.A.) is Uo
d_Uermine i/ a proposed pro jet: will have _ siqnifican=

-- im__acu un the environmenu. .,

: This K.A. was prepared in accordance _4iT/l both Sta_e of
-- _awei/_ end DOE/Na_ional Eulvironmen_al Policy Ac_ (NEPA)

requirements, aamelv:

- E_vironmenral impac_ S_ar_,me_ Kules, Chapter ZOO,

-- Title il Hawaii AdminisTrative KuLes Depar'cmen_ o_
f f

Health

- Environmental Impac _- StatemenTs, Chapter 343, Hawaii

--' Kevis exi Sta_u_es- Environmental P.olicv AcU,. Chapre_ _4_,. Hawai/. Kevise_i
_Uu_es

-i____nmenra_ QualiC_ Corrc=o]_ A_:, Ch_gUeu: X4_,. Kawai/.

-- - _ Guideboo_ _o_ _he Hawaii Sta_e Environmental _evie_--

___r_cess, _reparach by S_are o_ Kawai/_ OEQC,. July k99L

" - Th_ Na_ional EnvironmenCal Policy_ Kc= o_ 196_ (NEPA,_U_lic Law 91--L90 r %2. U..._.C.._311-_3_7,.. as amende_i, 40
CE_5 1500-1508222)

'= " Deparrm_n_ of Energy, Na_ional Environmental 9olicy_ A_c, Final Kule (I0 CFK 10_l)
-

_ _.2_ AP_RQVAE_ PROCESS

[_ 5o_c_ _e S_a_e o_ Hawaii DBED and the DOE, as _he lead
aqencLe_, will each make an independen_ determination of the

-- project's, environmental impa_. BoOk the Sta_e of Hawaii and
_ r/le DOE m_s_ make a deuermina_ion o_ "No SignificanE Impacu"

anch issue a Neganive DeclaraTion end Findinq o_" No Significan_
I-- Imp_ac_ (FONSI) respectively or a full EIS will be required.
i_ The Negative Dec!ara_ion or FONS_ could require _ha_ certain

mi*_iga_ion measures be adopted for the pro jecz.

I
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SECTION 3

i_ ENVZRONNENTAII SETTING, IMPACTS AND MITIGATION MEASURESThis section includes eva!uaCions of the currenu se_ing,
potential impacts Uo rbe environment and socioeconomic
conditions related to the three phases of the proposed BGF

V Projecn. Environmental rules regarding significance
crineEia,

as. set forth in the Appendices for the Guidebook for the
Hawaii Stare Environmental Keview Process, (Stare of Hawaii,

_ 199 ib ) were used as a basis for de_erm_ing potentialenvironmental effects of the proposed _BGF project. These
significant criraria are ou_!ined in .... Appe_i_c D .. Where

appropria_, mitigation measures whic_ woul_ be used uo
minimize _n_ial adverse impacts are present.

_._.l._ Climatologz

C__tmew_ im dev_ h_ tem__mra_nlre,, r_infa/.L, humidiny an_
[mmmv_ l__,_ w.ind_. The pr_je_n: _iU_ is LQc_Cexl o= _e_ _lan_ o_
_i whick has & tropical marine clduna_:e. Mea/z dail_
_em;_z-a_ure_ for the proj_E site range between 8L.goE • an_
6_..9°F i_ rbe su_m_er, and 80.6°_ and 66.L_ i_l _he winre_r.

Knnu_L rainfall averages 25 inche_ pe_r y_c, anal relative
hlu_diUy _veraqe_ 71. _ pe_cen_ i_r the winV_r a_ 69-.._9ercen_
i_I the sun_ner. Generally, nor_heasr _rad_ winds, wick. a mea_
d_ly wind speed o_ 13 miles per hou_r, move a/.r f_zom the ocea=

th_ sour_lwesn bet_e_e_ Haleakala and the Wes_ Maul

Muun_ains.. As a resulT,, winds blow from the projec--_ site into
a_culUural areas.

r.L.T,z Ai= _Oualir

• The _slan,_ o_ Maul is subject To" regulaV.ion_ unde_ _he

provisions of the Federal Clean A_ Ac_ (CAA) and to The
_ublic Health Kegula_ions o_ the Star_ of Hawaii. The CAA
requires rbe Federal Environmental Pro_ec--_ion Agency (EPA) to
esraDiish Nar_ional Ambien_ Air Quality Standards (NAAQS) for

ozone, carbon monoxide (CO), nitrogen dioxide (NO_ ), oxides of
_itrogen (NOx), suspended particulate mauz_er (P_L.0), sulfur
dioxide (SO_) , sulfur oxides (SO X) and lead (Pb) . Na_ional
am_ien_ aaf qualiny s_andards are established at the levels

necessary, with an adequate margin of safety, to protec-_ the

m

i z5



pacific In_erns_ionaL Cen_er for High TechnoLogy Research (PICHTR)
Biomass Gasifier FaciLi_'y (8(;F) _,_virormen_aL A_essaen_
PICHTR/BGF EA Sep_eBOer 2.3, 1992

iI
9ublic healuh and public welfare from any known or anuicipaued
adverse effec=s associaued wiuh air contaminants. The StaUe of
Hawaii has established ambien_ air qualiuy s_andards which i_
some cases ar_ more suringen= than the na_ional suandards.
Hawaii s_andards see_ to prouec_ 9ublic heal_h and to prevenU

_he significant deterioration of air qualiny. The _ederal and
suaue standards and the BGF Uo_al concenura_ions are shown on
Table 3. I-L.

The Staue of Hawaii operaues ambienn aic monitoring sUaSions
=o de=ermine the levels of pollu_anUs ....in _he air an_ to

i_enuif7 any exceedances of Uhe sca_e and federa_ sUandar_s.

Cur_enn a/_ quality data is _va/_iable from th_ _reven_io_
u_ Si_ca_E Der_rioraUio_ (PSD). backqroun_h .monirorinq.
s_arion (site 233 ) foe _he Maal_ea Genera_inq S_aCio_, whic_
wa_ operated _o_ six months i_ _989. Th_ S_are u_ Hawaii

Depa_nu o_ Healnh believes _ha_ _hi_ da_a is De__resen_a_ive
a_ _h_ _ai_ area.. Honirorinq dar_ fro_ _he Ma_laea_ si_ is
s_mw_ on Table 3 .L--I anti i_chicaras tha_: _he_ back<]fourth am_Len_

concen_-ca_ion_ of_ pollu_:an_'_ ere_ w_LL bel.u_ vile ua_i_naL
sraV_ am_ienU _ qual.tn_ sCandard__ ... ,.

ConsTruct_ion and opera_:iur_ off _, 9rogosec_ _o]ecU woulct
mmsulU in emissions o_ var_-ous ai_ con_aminanC_, a= rbe s_i_..
Cons_-u_ion ac=ivi=ies are considere(i co be shorn-_erm and
inEermiUDenn. Durinq opera_ion there would be ouher emissions
direc-,!y resul_ing _rom _he 9rojecu. In this secV_ion uhe
im_ac_ o_ these emissions will ba explored.

The EPA has promulgated PSD regulations foe areas tha_ have
clean aizr or have achieved the NAAQS. The basic goal off the.
EPA's PSD requir=_menus is to ensure that the air quality in
clean air areas does nor significanE!y dererioraUe, while
mainuaining a margin for _uuure growth. PSD regular.ions focu_
on bouh new and modified sUaEionary sources thau crea=e large
increases in uhe emission of cer_.ain pol!u_anus. PSD review

requirements apply only in certain geographic areas in the
Unined Staues ; specifically, consu-_uc_ion in those areas
designaUed under section 107 of the Clean Air Aco as
"auuainmen_ or unclassifiable" for any crineria pol!u_an= (C0,

16
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reactive organic gases (KOG), NO_, SO x, par_iculaUe mauUer (PM)
a/ld Pb ) . The Island of Maul is designated as ei_her
"attainment or unclassifiable" for meeting NAAQS for 0_, CO,

NOz, SOz, PM and Ph.

_n order _o construct _he BGF a Sta_e of Hawaii "Authority
to Consr-_nlc_ °' (ATC) license must be oD_ained, and such an ATC
has: been applied for. To obtain an ATC for a new major

s_a_ionary source or major modification, a 9SD review mus_ be
conducted as par_ of The ATC application p_ocess. The BGF ATC
application review concluded tha_ the _GF came u_der _he 250
TPT of any criteria pol!u_an_ s_andard, and _hus iU shoulch _o_

classified as a m_jor source under Federal nor S_a_e o_
_awaii _Ll.es. The S_a_e, as well as _he Ea_era_ EPA, will
meview an(£ confirm _his determination befor_ the ATC i_
_sued.

cr_,eria foe de_ermininq _he sig_ificanc_ o_ air

_caminan_ emission impacts, EPA' _ PSD _hres_o_ch amoun_:_ weE_

_co idenci/y poDen_ia_ adverse impacts _ _ qualiny

_q. _ ogerarioual _hase o_ _he 9rojecn-

_Y--E.Z._ Conm_-=uc_io= Impa=_s

I _rujec--- construction ac_ivi_ie_ woulci _ake_ _lac_ in three
_ases. Phase [ const_nlctio_ would occur fu_ ui_ monnh_.
P_ase IX and _hase _Ir consurucTion are each expected" _u rake
three months winhin _he following _hird and _if_h year_,
nespectively. The major source of air contaminants durinq each
consu_-uction phase would be fiugi_ive dusU and construction
equipmen= exhaust. Exhaust emissions woul_ include CO, NO×,

S_, KOG, and PM.._ugirive dus_ would be genera_ech a_ a re_ul_
of: soil disturbance durinq site preparation,, excavation,

filling, and grading. These fuqirive dus_ emissions would be
generated for approximauely one month of the nine month

, consUrucrion period and would be con_rol!ed by s_andard and
appropriate dust control mitigation measures to mee_
applicable regulations. Thus _hey woul_ not pose a
significan_ impact.

17



P.cific Inl:ernatiorml. Cen1:er" for High l'echnoLeoy Research (PICItTR) 1
Biomass 6asi_ter Fa©iLizy (86F) Environmental As4_emsmenz tamm
PICHTR/NF FJk $e_eml)er 23, 1992

|
......



Pacific International Cen_er for High Technology Research (PICHTR)
8ioaass Gasifier FaciLity (BGF) Envirormen_ak Assessaen_

j-"" PICH_/B(;F EA Sep_el)er 23,1992
I_

__ Table 3.1--2

Summary of Ai= Quality Data_eD PS_ size

V Carbon Monoxide (CO )
i i

l-hour average 824
8-hour average 376

-- NiUroqen Dioxide (NO 2) ..
-- Annual average -6

__ Sulfur Dioxide (S0_)
-_ 3"-hou_ average 3_

F Z_-hour average Z_.__ Annual Average

_o_a.L SR_soenc_e_ Par_icul_re Ma_ceE
Z4--hour average --

Annual Averaqe ---

|_ Z_-hou_ average _E .... "
_nnua_L Average ---

_u_ce- Sta_e of. Hawaii, 1990.
i i

I _ projec_exi emissions from construc_ion-relaEed equipmenU
"-- were calculaued by es_ima_inq _he number an_ uype of equipmenU

ra be use_, and uhe hourly equipmenu operarion_ fo_ each o_

7 the cons_-ucrion phases. Included in _he emissioE projecrion_
:_ ar_ mobile source emissions from. construcrioE worke_ vehi-cles,

an_ projecu-rela_ed cruck_ travelinq _e_ miles t_ an_ fro_r _he
-- si_e. Air conraminanU emissions _rom consUruc_ion-rela_ed

equipmen_ were esrimaUed from Uhe specific input data shown i_
-- Appendix G2.
i

Table 3.1-3 shows the zoral estimated air emissions for each
construction p_ase. ConstrucTion phase emissions are well

- below _he yearly PSD uhresholds and _herefore, would nou cause
-- significan_ air quality impacts.
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_ physical separation process that does non involve chemical
- reactions. The PSA process uses parallel, alternating packed

._- beds of molecular sieve (a synthetic zeolite) that absorbs the

I nitrogen in the air while allowing the oxygen-rich togas pass
through for use in the gasifier. Under normal conditions,
molecular sieve is completely regenerative and should last

I indefinitely. T_ elec_rically-powered oxygen plant would- produce the oxygen-rich gas (>90% oxy.gen, <i0% nitrogen and
o_her gases found in air) to be used in the gasifier, and its

-" only emissions would be the aitrogen-__ich gas that represents_ the remainder of the input air, and any air humidity
(condensed water) separated in the process. Therefore, the

__ oxygen plant would not emit any criteria pollu_an_s.
Mobile sources during all three phases are estimated an

- seva_ emPloy ce vehicles crave!ing an average o_ Ce_ miles

F daily and e 10-con cruc_ transporuin_ as_ Ca theLandfill/composting facility, traveling I0 miles onc_ a week.
_%_inq _hase E, i_ i_ as sume_ 10-_on crucMs woul_ transpor_

" wooc5 chips, making fifty Cen-mile roun_i trips.
_r air impac_ screening model was run for Phase E emissions

__ _ ch_ BGE CO- d.e,l::er_ine _c_e imp_.= o= ambient air
c_ndirion_.. Ke_uZ_E Lud_car_ Cha_ amDien_ airr co_-am/_axrC=
wo.uich no_ e_ee_ Eeder_L or Sta_e s_andard_.

F The specific aizz emission= impac: model used. war the E_Aa__pEoved screening model, Screen, Versio_ i. L (laces_
version), from CPA's UNAMA_ series, lt wa_ da_ermine_ to be

_- _.h_ mos_ appropriate model because Screen can perform all of
ch_ sinqle source, shoL'c term calculations as required by the

-- E_A."E screening procedures documenEs, including esrimarinq the
_. maximum ground level concentrations. Besides poinn sources

(Cyclones I and I), the proposed pro jec_ also woul_ have
-- emissions from a flare, which Screen can explicitly handle..

Thus, Screen was appropriaEe for the BGF analysis. Cut,her,

because cher_ are nearby plant buildings, and a reasonably
_ close marine environment, Screen was par_icuiar!y suitable,

- given its ability to handle building downwash and shoreline
fumigation.

--_ Table 3. i-4 shows the combined estimated stationary and
mobile source emissions for full scale operation of the entire

project. Operational phase emissions do non exceed yearly PSD

I
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B
thresholds and therefore, would nou cause significant air
quality Lmpacts. The de_ailed inpuu data used to calculate the
operation-rela_ed emission estimates are shown in Appendix G3.

The Haleakala Na_ional Park on Maul is loca_ed ap.proxima_ely
lO km from the proposed BGF project site. CompuUerized air m
dispersion modeling on Phase _ emissions (worse case)
indicated thau impacts on the Park will be less _han those m

allowed under ._SD increments for & Class _ area (refer to
Table 3. I-5).
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,

Table :I.1-_

a. Haleakala NaUional 2ark, a Class [ Ai= Qualiny Area, is
located 20 km sou_heasn o_ the proposech projec_ si_e.

b. Source: Engineering-Science

Federal PSD Standards, 40 C_K 51..166 (c) and _0 CFR 52.2! (c).
S_a_e PSD Standards, HAR 11-60-63. 3 hour and 24 hour
suandards are maximums non averages.
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-- 3. I. I. 3 Coastal Water

-- On Aug_sn 20, 1990 a series of coastal ware_ samples was
_ collec_ed along the coasuline benween Spreckelsville Beach and the

_ahului Was_ewauer Trea_men_ P!anU (Figure i-!) (State of Hawaii,
1991a). Spreckelsville Beach is situated approximately two miles

- souuhwes_ of the beach fronuing Paia, so thau samples from

-- Sprec_e!svil!e Beach may be considered representative of Paiak_ coastal wauer. The results o_ uhe anaizses along Spreckelsville
Beach showed exceedances of water quality-criteria for open coastal

ii wa_ers as established by the State Deparmunen_ o_ HealS31 (Sta_e o_Hawaii, 19 9 la) for the following constituents : to_al nitrogen,
ammonia, nitrate plus nitrite, and t_rbidit_/, o_Iy or_hophospha_e,
tr_l _oLeu_ hydrocarbon concentrations r an_ pH wer_ w£_hin the

I-- appropriate _limi_s.• _

• -Z.Z Caiteria

_' D_Cermina_io_ rhac a proposed pro jec--_ wou/xl have a sig_ificau1_
_ac---- o_ w&V_r resources wou_ct he ma_e i_ __ are det-E._._en_ad.

:_ Co- r_I_ waUeE _a_li_ o_ grou_xdwa_eE,, su=_c_ w_t_err, OE

If ,.ooa..._aLwa,_:_.c..
.._.,;';'-.

_iscn/ssio_ o_ _h_ sig_icanc_ o_ th_ envi_._nmenTa_ imp ac_s o_

-- _ thre_ pha.se_ of _he pro_Dose_ aGE _rujecc _ollows. Cari_erH_& fo_-- go_enTial impacts to waUer quali_y i_ the S_are o_ Hawaii are

-- Etormwauer runof_ during cons_ruc_ion, or operations, would _oc

I c_auge nor exceed that from curren_ site uses. Therefore, there
---- would be _o impacT.

-- _.Z.Z. Z Operational Impacts

Wa_er discharged inuo the existing HC&S irrigation water suorage
-- sysUem during Phase ill opera_ions, would be clean and

__ uncontaminated and is not expected to alter the qua!iuy of
underlying groundwater or nearby coasual wa_ers. Therefore, no

_ significan_ impacts are expected to occur during operation of the
projecz.
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3.2.3 Cumulative Impaat:s

There are no cumulative impacts _o water qua!i_y as a result of
_his project.

_.2.4 Mitigation Measures-

Since no significan_ impacts to wa_er qualiUy are expected, no
mLriga_ion measures are required.

• .3_ BZOLOGICA_ RESOURCES -

T/xe propo_ BGF 9rojec_ si_e is located i_ a/z amea u_ilize_ for
bagasse s_orage and covers approx_a_ely foLur acres i_ area,

._alysis of: rbe botanical survey pe_-,_formed, for _ sire approximately
__T5 of a mile non_hwesu o_ the proposed BGF Projecu site (PBR
_waii, 199 L) an_i groun_ photx>graph_ taken from various loca_ions

a_: _he propose_ si_e '_ere _se_ C_. d,e_e "the potential. _iora.h
_s_e_:ies _o be fow1_.. Ac_ondi_g 'ca:these-sources, _e vegetal, iota on.
t_I_ proposed; BGF _r_jec_: si_e up u_V_i_L 1979- ha_h co_s±s_ o_ at.
mo=oculture of sugarcane for decades as,.& result:: of. agriculCurel
use. Occasional invasive specie_r som___arive _houg_ consis._i_q
_rimarily of: inrroduce_ specie_ o_ low: ecological importance, were
also presenT., on r/le pro jec_ sit_ and '-i_s surround/mq area. This
lack o_ floral diversi_y severely limits _he quantity and diversi_y
e_ faunal species which may reside or forage upon _he proposed BGF
pro jec_ si_e.

_nalysis o_ _he faunal survey (PBR Hawaii, 199.1) was used to i
d_ine rbe potential faunal species likely ro he found on the
proposed BGE projec_ size. Species encounterexi are likely ro be
_hose species which are fairly common and have adapted _o areas
disturbed by human activities, such as _h_ nor-_hern mockingbir_
(Mimus polyglouzus ) .

No s_a_e-- or federally-!is_ed or proposed endangered or
threatened species of plan_s or animals are expected to be found on
or __n the area of the proposed BGF projec_ si_e. This was confirmed
by-the U.S. Fish and Wildlife Service, Paci__ic island Division
(Personal Contact, Smith, 1992).
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3..3.2 Criteria

__ The following significance criUeria are recommende_ by uhe Staue
of Haweii. In mosu insUances, an action shall be deuermined uo have

= _ significann effecu on uhe biological resources of the environmenu

- • Involves an irrevocable commi_menu to loss or destruction

i of any naUural resource_ _ Cur_ails the range of beneficial uses of the environmenu
• Conflicts with the s_aue's long-term environmenual policic_s

_. or goals

I " _nvolves substantial secondary impacts
-- - _nvo!ves a sumsu__al degradauion of environmenual quali_z

- _s L_dividually !imiDe_ bun cumulauiveIy has considerable

T effec_ upon _he environmenU oE involvas & commi_menn fnr_ .. • larger actions
- - SubsUanUially __s _ rare, threaUened,, or endangera_i

- species oE ius habiTaU- Afars an enviro_menUall_ sensitive a_e_

__ . Y._ amkLt_io_, siq_ifican_ a_varse _acn_ C= biological r_source_wc_utch occur i_ _a__iv_ or specia_ s-ratn/s (i.e_,. ca_dida_e,. L-ere,
t_z_eerena_ or endan_) 9_!oL-al anch faunal sDecies o_
_iCa_m (as designa_e_ by local, s_aUe o_ _edera_ guidelinem) were

--- _Ued. eir/%e= direcr.ly or indirectly, fro_ praje_-nel__ a_r-_tvirie s ..

To be significan_ these jec:-rela_ed activities

pro mus_ result

_ i_,. o_ have rbe pouen_ial to resul_ in, artificial _e_ic_ion,
_ limiUaUion, degradation or loss to any of the following:

- Su_cies diversiuy
q - Koosuinq/nes_ing/la_--ring aneas.

- Normal physiological, behavioral, or ecological processes

-- • Reproduc-.ive capacity or capability• Fish and wildlife movemenT, plant dispersion or geographic
- disU_ibu_ion.

C
_- _._._. 1 Cons_=u=Zion Impacts

The proposed BGF project site has been heavily disturbed _hrough
previous human activity, consequently only marginal habi_a_ is
available to biological resources on, or contiguous to, this site.i--

L
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m
Because The site also lacks a truly endemic na=ire population of
any floral or faunal species, no significant impacts _o biological
resources are expected _o resul_ from project construction or
operav.ion and maintenance activities.

3.3. I. 10pera_iona_ Impacts.

O_era_ion of the proposed f_ciliuy is not expected to result in
any significan_ effects on biological resources.

_.3.3 Cumulativ_ Impacts

There are no cumulative impacts _o biological resources, as a
resuln of _his pro jecu.
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_ Water Supply. The fao Aquifer, par_ of the Central Maul Waner
Sy6_em, presently supplies potable water to Central Maul, with an

I- es._imaUed sustainable yield of 20 million gallons Der day (mgd).
_ccording to _he Maui County Department of Wa_er Supply, the _ao
Aquifer had an 87 percenE average daily withdrawal rate (17. _ mgd)

__ over a recent 12-month period. This current withdrawal represents
an increase from the 1987 average withdrawal of 15.1 mgd (S_ate of

- Hawaii, 1991a). The 1987 average daily potable winhdrawal rates for
9or-cions of Paia was. 0.4 mgd, or 2.6 percent of _he average daily

• -- 9o_able withdrawal rate. (see Section 3._.I for potable water
: needs ).

.--.

_ Energy Suppl_. Maul Electrical Company (MECO) supplies electrical
. poweE _o users- on the Island o_ Maui.

S'oX£d: Waste Disposal. There are currently fouE landfills
" _t:/_g" on Maui. They are.- Ch_ Cen_.ral Maui,. Olowelur Makani and

-- _an_ r_andfills, operated h_ the Maui County Depar'cmenU o_ _ubLic
Works.

_ 3r.4;..2: C_t-eria:. and_ Impacr.s
_. "."

-- !_paccs woul_ be de_erm/ma_ Co: he _.iqn_canu if. the demau_

' gal:l_r-a.v.ed: by" a propose_ prietO.- L) e_ceed_ Che_ capacity" c_
eacisTiaq _esources ;- l) _ea_Des t'he _eed for s_sEa_.ial

__ __mp_rovemenT_ or expansion o:_ V.l:l:e exisV.in_ utilitY/__infras_ructn/re_
a_ch 3 ) requires cons%'r_-_iou of new _acili_ies non already includecL

- _ regional _lan_.

_- P_ire P__o_eo_ion, Emergency- Services, an_ Medical Fa=ilities.

__ EXisting hospital, medical facilities, _he existing HC&S fire
protection system and rbe County's _ire pro_ecTion services are

-- a_equa_e _or rbe proposed BGF Pro jec_. _mergency and health
facili_ie_ would non be impacted b_ _he propose_ B_E pro_ecu.

=

_ <_chool.. The _aia Elemen_ary School would aoV-be impacCe_i by rbe
_rojecu because there would be few or no additional students

--_ created by the proposed BGF _rojec_.

Wa_e_ Supply. Approximately L, 000 _o 3,000 gp_ o_ wa_er from _he
__ HC&S Paia Suga_ _ac_ory would be reqn/ired for cooling wa_er daring

Phases ir and ZZr. Potable water for drinkin_ and sanitation needs
-- would require 200 gpd, which would be obtaine_ from the County

through the HC&S system. This usage is minimal and would no_
-- require any significant change _o _he water supply system. Thus

significant impacts _o wa_er supply are not anticipated.
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R
Wastewater Treatment. Process water for Phases I and ii would be

contained in a closed loop system with no discharges uo the
environment. Approximately 15 gpm oe uncontaminated process water
would be discharged during Phase III. A por'cion of this process
water would be due co a methanol purification process (a simple
disEi!la_ion process ) which would be utilized in the production of
low grade transpor_.a_ion methanol fuel. The primary purpose of
purification is water removal from the methanol. The discharge
_rom the pu.rifica_ion process would be abou= 22 gpd of process
wa_er con_a/_ing only trace amounts of methanol and other alcohols.
This discharge, along with Zhe remaining_Phase III process water,
would noC _equire any creanmenc prior release Co the existing HC&S
irrigation wa_er storage pon_ for utilization on the sugarcane
f._ids.

_ all _hre_ phases o_ _his projec_ _ _ep_ic Tan_ woul_ be used
_E the wasUewarer genera_i by ell ___e personnel a_ u_ BGE site

opera_ion.

. _ Supply. The propose_ SGF Pro_ecu woulc5 use- approximately
Y.._ mW co I. 0 mW: o_ electrical powe_z. I_ woul_ b_ fully offs_wc by
t_ 3: t_ _ m_F o_ poweur _ha_ _he f_t-_ wou/xh qen_ i_z Th_

.....second phas_ of _he projec=. As__ a_n ava_ca_ _ off _auzr
consumes approximately 800 kilow_ hours. (kWh) 9e_r mon_ off
_ici_y, an_ Dhe facility gener-a_es powe= foe a_proximar__iy 138
_y_ o_ the year, the 9ropoeech f'acil/._y" coul_ gener_._e enough
em_rgy Co sustain approximately 298 families _eE yea= (Personal
Contact, Jars, 1992). More efficient generation o_ eLec_-ricit_/
would have a positive impac_ on meev.inq the Island's energy needs.
_o_en_ial impacts co the energy supply are ei_her temporary or
beneficial.

Sm_i_a Was_ Disposal. A maximu_ o_ _ive Cons per day (tnpd) o_
biomass residue ash would require disposal oE recyc _ling. Ash
co Llec-_ed as a by-produc_ o£ the biomass gasification process is a
mixture of inorganic ash and unburned char. Usable portions of
these col!ec_ed solids may be. use_ as a constituent of composT,
soil amendment for the sugarcane fields, or as landfill cover. The

S_a_e o_ Hawaii will tenTaTively approve _ Green Composting program
_or" _he _Vsland of Maui. A program representative has indicated uha_
_he composting program woulch be able co use chs five ._ons ash
generated each day (Personal Contact, S_eek, 1991). Because the ash

residue is non-hazardous (Appendix G7) and has useful proper_.ies
for soil enhancement, significant impacts _o the solid waste
disposal system are no_ anticipated.
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The alkali compounds _hau might evolve in uhe producu gas during
Phase ZI and II! could be potassium or sodium hydroxide or
chloride. Experience in coal gasification suggests that such

i compounds should condense onto solid particles at _emperauures of
approximately 900 uo 1200°F (well above the condensation point for
mosu _ars and oils) and therefore could be removed with hot-gas
cleanup systems being considered au this time. It is believed _hau
rbe charalkali metals combination could be considered non-hazardous

given the very low concentrations of alkali compounds anticipated
and _hese compounds could be sen_ to landfill.

As par_ of the proposed Gas Cleanup System for the Methanol
production phase, static beds o_ iron and-zinc oxide could be used

I _a. desulfurize the biogas before iU passes _o the methanol
Slntthesis section of the plant. This process would produce non-
_a_ardou_ salid waste_ off iron and zinc sulfide (es_imaUe<i amount
a_ 87 Uons/y_) _ha_ could be sem= _o landfill. Because o_ _he sm_!!
amoun_ of waste no significant landfill impact is envisioned.

_do different _/pes of ca_alys_s may be employed in Phase ZIr:
t_-_cracking ca_alys_ and methanol-synthesis catalysts. Methanol
s_esim c_-_Lys_=, w_.tc_ generally contain cobalt, zinc, ancL

_a_e,. rlo_uallIr h_ve Lifespans off roughly _-e_ zear_ (whic2z
m_anV.iall_ exceed_ _/xe Likely dura_to= c_ _has_ _Z_). Tar--
crackinq car&lysis, usually made from _ickel oxide embedded i=
c_camics, have varyinq lifespans. These two types of caralys_s are
c_assified as non-hazardous when they ar_ new. Whether the
•c_iva_e_i (spent) c_ralysts woul_ be considered hazardous depe_c_
orr rbe _arure o_ rbe consri_uents thac deposi_ on the catalysts.
_allowing the practice o_ the local refineries, the BGF project

. would send =he deactivated ca_alys_s, to the mainland for me_als
recyc!inq.

I-&._ Cumulative Impa_

There are no cumulative kmpac_s uo public services and u_ilities
as a result o_ this project,.

I._. & Mitigation Measures

Fire Pro_ec_ion, Emergency Services, and Medical Facilities.
Eaci!iUy s_aff would receive proper biannual training in fire
response and emergency medical treatment procedures. This training
would minigate any impacts to emergency services and fire
protection uo insignificance.
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asld would nou change the agricultural associations of the disuric_.
-- For these reasons the project is not expected to have significann

adverse impacts on any hisuoric resources.

-- _n the evenu thau any cultural resources are unco vera_i on the
property during construction, consurucTion activities would be

-- directed away from the remains or temporarily halted until the
remains have been evaluated. Evaluation of the remains would be

done by a qualified archaeologist who would consult with the State
-- Historic Preservation Division. Appropriate mitigation measures

would be de_ermined and implemented prior to allowing construction
-- activities to resume. If the need for _ur_.her study of the site is
__ iadicaued, the study would adhere to all applicable requirements o_

_ De__ar_menU of Land and Natural Resources.

_.5-_ Cumu/_.ive Impa_s
., . ,_

_ are ao cumulative impacts tu archaeological/culnural
z_sou_ce_, a_ _ resul_ of this prolecn,

---.-SF/F,i<_a_n measure_ a_:_ no_- exoecUed. Ucz )_e_ r_ecessarxl _or:
:_aeo loq_,cal/ cultural, resources.

- _._ HEALT_E AN_ SAFE_T/RZSK OF UPSE-_
. .

,.

Chi_ section heal_h an_ safe_y/ris_ of upse_ aspecC_ and
= condiUion_ related to the construction an_ operation of the BGF are

analyzed. _ossible upse_ conditions include: (I) a fire involvinqI

_he pro_ane or methanol s_orage tanks and (I) no_-oDera_ion of the!

-- _lare system (flame our) with the release of unburned biogas.

L Durinq upse_ conditions, hazardous subsTance_ could be release_._ M_an_, hydrogen an_ carbon monoxide could pouen_iall_ be released
front & non-opera_inq flare system; _herefore upset conditions

I involving the release of these gases are discussed here.
• .6.-i Setting

I The BGF would be !ocaued close to the existing HC&S Paia Sugar
_- Factory. The projec _- site is bounded on the east by the HC&S Paia

Sugar Fac-.ory and by cultivated sugarcane fields to uhe nor_,
|_ sou_h and wes=. North of the projec_ site is the town of Paia and

additional cultivated sugarcane fields. There are no sensitive
receptors such as school, hospitals, or residential areas in the
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immediate vicinity of the proposed siUe. An elemenUary school is at
a disuance of about: 1,800 feet from the projec_ siue and the
nearesu residence is locaned approximauely 900 feet from the
projec_ sloe. The Maui Memorial HospiUal, located abouu nine miles
west of the faci!iUy, is the n_ares-n hospiUal. The neares_ fire
sUaTion, an emergency response facility, is !ocaUed abouU 0.75 mile
makai (seaward) of t_e pro jecu si_e.

_1"..6. l Criteria and Impacts

rn this subsecuion, possible impacts o_ upsets duriDq

construction and opera_ion of the biomass facility are discussed.

An accidental release of hazardous materials (meThane, hydrogen,
an_ carbon monoxide) from _he facility as & resul_ o_ _he
mon-opera_io_ o_ _he flare system (flam_ ou_), wo_Id be consi_erexl
__i eica_ if i_ adversel_ aff_ _eig_bo_ _esiden_s an_
o_r sensitive recepuors. _n addition, e _i_e o_ explosion
involving _he propane or meUhano] storage tauk_, a_ _he facili_, _I
cuul_ also be considere_ sig_i_ica_= if i= adversely affec_e_
_e_g_borinq residents an(£ orJ1e_ sens£Civ_ recep_or_

_-" N_i_i g_idelines requir_ de_erm//li_q an_ advers_ chanq_ i_ eric of
_hy_ical conditions wirh/_z th_ area af__ by-_h_ greece,.

_'n_r[u<ling r_ probabiliny of accidental release_

accidenTaL release probabiliC_ can he divide<i into 3 ca_egorie_
:ICE_-_,_[987) :

- _ow: Probability of occurrence considered unlikely during
• expected lifetime of _he facility, as sumi_q normal

opera_ion and mainUenance. _m.

Medium: Probability of occurrence considered possible
during _he expected !iferime o_ _he facility.

- High: Probabi!it_r of occurTe_ce considered suf_icben_ly
high ro assume even_ would occur a_ leas_ once during th_
expected iife_ime of the facility.

It is also necessary _o classify accidents according to their
severity of consequences to people. There are three categories o_
classification (EPA, 1987) :

• Low: Chemical is expeczed to move into the surrounding
environmen_ in negligible concentrations. Injuries expected
only for exposure over ex_ended periods, or when individual
personal heal_h conditions crea_e complications.

y
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• Medium: Chemical is expected to move into the surrounding
environmen_ in concentrations sufficienu to cause serious

- injuries and/or deauhs unless promp_ and effectivecorrective action is taMen. Death and/or injuries exDec_.ed
-- only for exposure over exEended periods, or when individual

personal heal_h conditions crea_e complications.

J-- • High: Chemical is expected to move into the surrounding
environment in concentrations sufficien_ to cause serious

injuries and/or deanhs upon exposure. Large numbers of

-- people expected to be affected.

- The rise analysis matrix, shown ira. Appendix G5, combines
__ accidental probability with _he severity of consequences to
I idenri_y situations o_ major concern, considerable concern, and
-- combinations of concern which may require planninq for credible

e_e_l_s (E_A,. L987 an(i Offic_ o_ E_ergen_y Services,. 1989 ). This

-- _ has been use_ Co idarn:ify the significaDu_ o_ ris_
L= Ch_

Qpera_ion of the biomass fa_i!iuy.
_

I
-- . K/_L applicable sa_ pr_ceduree ancL 9raccices regarding

__ .__caUion, installation,, _es_inq anch s_aruu_ woul_ h_ fol]owe_ChIL'iD_ cC_r._nlcTio_ o_ _he h_oma_ _3,__'.. The_ world_ he _
-- hazardous chemical_ i/z o_ _eexr rbe _acili_y oE cons_IcCio_ area.

_ local, sra_e, and _eder_ requla_ions woul_ be followed durinq

J construction. Thus, _he 9robabiliUy of_ upsen condi=ions occur_inq
_ durinq cons_.-uc_ion o_ the proposed _aciliny, wick any resuiUan_

heahL_h impacts on worMer_ and on the public, is an_icipanecl to be
-- zero or near zero.

-- Z-_.Z. 2. Opera_ion

Im Da_ o_ Non-Opera_inq Flare (Flam_ Ou=).

The specific risk from the non-operaTion of the _!are (_lame ouT)
-- woul_ be a func_io_ o_ uhe probabi!i_y of irs occurrence, rbe
]_ q_an_iry and duration o_ the release of me_hane, hydrogen, and

carbon monoxide, and the concenura_io_ and duration of. human

i exposure to _hese gases.

Probability o_ an A_ciden_. The design of all Rew equipmen_ for

[_ the biomass facility woul_ be based on proven safety _echnology,including an automatic pilo_ iq_i_ion system. Zn addi=ion, as a
par _- of uhe operational plan, all rules and regulations would be

I followed in the operation of the biomass facility Also, various
35
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operaging units would be shut down en specific innerva!s for
iaspection and mainnenance. This would insure tha_ all equipment is
i/l safe and reliable condition. Any necessary repairs or
replacement would be performed. In view of the proposed safety
_eat_/res which would be built into the biomass facility, and based
o_ experience with flare sysnems aT other facilities, _he
probability of a flame out condition would be considered medium.

Health Impact. The criteria used _o evaluate the healCh impacts R
of a_mospheric releases of methane, hydrogen, and carbon monoxide u_o

are based on _he recommendations made by the OccupaTional Safe.ny
anch HealTh Administration, the Na_ional _nsti_u_e for Operational
Safety and Health (NIOSH), and other agencies.

Me_hane and hydrogea are colorless, odorless and tasteless gases.
.._,ey _r_ classified as simpl_ asD__yxian_ gases.. Gases o_ this
kave. no specific Toxicit-_ effect:, bu_ rhe_ acu b_ exclueinq oxyge_
_=om _he lungs. The effecn of _hese ga_ i_ proportional na _e
e_cenu _o which _ey d//niais_ tha oxygen i_ _%e aizz chau i_
hraa_hed. Oxygen may be diminishech _o about _ percent o_ ir_ Em
_3rmal percenTag_ in ai_ before appreciable symptoms develop. For

-_b_t_ Co" _a_en rbe concen_rario= o_ rbe asphyxian_ g&_ would have
._,_..t:_0.he abouu 33 _ercenu i_ _ m/xCure o_ a_i_" an_ ga_. MarMe_
"_om_ ca_ be 9Eoduce_ a_ con_an_ra_ion_ o_ S0_-p_ccenC, an_ a
concentration of 7_ percent i_ _a_al i_ _ ma_--Ce_ o_ minuTe_.

.

S_, methane and hydroge_ are flammable qase_ and could be
_g_ou_ w_en exposed _o hea_ o_ _!am_ in rbe presenc_ o_ aixr. The
Lower and upper explosive limits of me_hane in air are 5.3 percenn B
(53,000 ppm) and 15 percent (150,000 ppm), respectively while _he
Lower explosive !imi_ of Hydrogen in air is 4.I percen_ (41,000
_m) (Sax, L989).

Carbon monoxide is a common aiz_ polluTann _ rbe atmosphere, and
is a colorless and odorless gas. It is mi!dl_r _oxic whe_ inhaled by
humans and can cause asphyxiations by preventing hemoglobi_ from
biadinq oxygen. Acute cases of poisoning resulting from shor_ C__me
exposures to high concentrations of carbon monoxide normally do not
resul_ in any permanent disability i_ recovery _akes place. The i_
NaTional Znstinu_e for Occupational Safeuy and Health (NIOSH) has Bi
determined !, 500 ppm as _he level immediately dangerous _o life and
health (NIOSH, 1991). CarDon monoxide is classified as a flammable

gas. The lower and upper explosive limits in air are 12.5 percen_
(125,000 ppm) and 74.2 percen_ (742,000 ppm), respec-_ively (Sax,
1989).

|
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I Based on the design data for the biomass facility, it is expected
that the concentrations of me_hane, hydrogen, and carbon monoxide
irl the biogas would be about 6, !2, and 9 percent, respec_iveiy.
Because the exit temperature of these gases would be very high
(_bouT i, 600°E), and the release height would be about 70 fee_, the
ground concentrations of meuhane and carbon monoxide would be very
low. lt is estimated thau the gases released from the flare s_ack
would be diluted by a factor of a_ou_ 50,000 as iT reaches the
ground. Thus, the ground concentrations of carbon monoxide and
m_thane would be well below the lower explosion limit. In addition,
rbe carbon monoxide ground concentrations would also be
siqnifican_ly lower than the IDLff (Immediately Dangerous to Life
and Health) Level. Hydrogen is an extremely ligh_ gas and would be
entirely dispersed into the aUmosphere. These conditions indicaue
rhau the consequences of the release of hydrogen, methane, and
carbo_ monoxide du_ing flame ouu conditions au the biomass faciliry
would he low. Since the expecued flame our probability is medium
ancL Dhe severiny o_ consequences would be low, the operaUion of the
_Tare symnent o_ the biomass _acility would fall under the "no
c_mcern." category.

.. K=_X:_L"a_oL'_.. testinq has showrL tha_ approximately i percenn (or
Z_%000 pp_), Q_ _he producu gas. woul_ be_ oil phase com_osexl o_
w_d_ __anqe of aromauic hydrocarbons. However, benzen_ and
ua_:halen_ woul_i comprise over 55 peEcenn o_ the mix. No o_h_E
co mpounc_ wou!_ represen_ more than ._ percenn o_ the mixture.
_urinq normal opera_ion, these compounds would be incinerated

chiL__nq produc_ gas combustion i_ either the _lare on the dryer
system burne_ _- iorminq carbon dioxide and water. In the evenu of\a
_=lame ouT, however, they could be released into _.he a_mosphere. Due

I "co.'-rbe elevated temperature of the produc_ gas, I, 600+ degrees
-_- Eehrenhei_, thev would be released in vapor phase, rise quickly,

ancL woulcL be fully dispersed in the a_mosphere. Any material

I meaching ground level onsite woul_ be di!_ted by 50,000 to. yield a
=__ ground level concent-_auion of 0. _. ppm foe the mixture o_

kydrocarbons. The r_ime weighted averages (TWA) for a normal 8 hour
wor_ day for benzene and naprhalene are i0 ppm and the shor_ te__m
exposure limit (STEL), for napuhalene is 15 ppm (NI0SH, 1991).
AcTual concentraKions for benzene and napthalene would be less than

..16 ppm and .06 ppm respectively. Thus they are no_ seen to pose
any potential health risk.

I
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B
_npact.s off Storage off Methanol and Propane

Methanol produced as _he end product of Phase _II would be suored
an enclosed vessel, on site, above ground, _u a !00% capaciuy

bermed storage area. _n the ev enu o_ an accident involving the
release o_ methanol from storage, i= would be fully contained in
_he bermed area.

Methanol is generally considered Less hazardous (less flammable)
rhan gasoline from the fire-safe_y standpoint. Alcohol fuels also
have lower burning rates and lower heat _lux than gasoline and
_herefore would cause less e_ensive damage. The visibi!ity of
alcohol fires, especially methanol, however, is poor; therefore
deFecTing and combating alcohol fires could be impaired.

T/le me_hanol an_ propane s_orag_ faciliCie_ woul_ incorporate all
r2mm required safe_y features and woulch be operated following all
_e current rule_ an_ regula__ion_° Thus, rbe probability off _ _ire

i/zvolvincr a propane o_ me_hauol _anE would be low to. medium.

The sDecif_ic ri_ duL-inq a= accidental __iE._ i/Ivolvinq e Z,000
"_on: propa_ _an_ woul_ be _ _uncrion of_ _he probabili_/ off. ius
c_m/rre_ce, _ quan_i_ of_ _ropane _eLeased an_ _m_ ex_en_ of. the

":"'l_"e_z:ar_ar_a pr_duce_.

The hazard area durinq a f_e would noc b_ expected to ex_en_ _o
_h_ residence_ o_ other sensitive recep_or_ neauc _he proposed
:h_)mass _acili_.. [_ may b_ _ored than rh_ _eares_ _esidenc_ ks 900
feet away from the proposed biomass facility. Thus, the B
con-sequences o_ _ fire would be considered _o be low. _a addition _m

_he methanol and propane, facilities would be located an opposite
ends o_ the si_e (see Fiqure i--3), approximately 360 leer aparT, _o
i_sure a fire in one would no_ spread _o the o_her. Since the
expected probability o_ a fire would b_ low to medium, and the
_everit_r o_ consequences would be low, rhe impacts o_ s_orage o_
_ropane and mer_ano_ would fall unde_ th_ "no concer_ '_ cauegor!r.

Because _he impacts durinq _he non-operation o_ flare (flame ou_)
as well as the szorage of methanol and propane would fall under _he
"no concer_" category, the opera_ion o_ the biomass facility would
fall under "no concern" canegory.

• .6.3 CumuLative Impacts

Cumulative impacts are produced by zhe aggregation o_ individual
environmental impacts. They can resu!u from several projects. Since

m
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_his is a research and demonstration project exploring the
commercial scale production of alternative sources of fuel, no
concomitant developments are planned or anticipated. However, there

__ two other pouen_ially concurrent jec-_s in the
are pro general

-- vicinity of the project site: namely, the proposed Paia _nn
development, and the construction of new and upgraded facilities

r foe the Kahului Airporn. Neither of these two projects isconsidered to have the potential to produce cumulative health and
safeny impacts a_ any sensitive receptors near the proposed biomass

facility.
- X.6.4_ Mitigation Measurem i_

No mitigation measures are _equired.

3L_ NOZSZ:

¢ ,aTh_ noise environmenn o_ _h_ projec_ si_e and surroundinq ame_ is

__ currently _luenced by traffic on Baldwi_ Avenue ancL _o. _ grea_
_U by existing cane ancL bagasse handlinq equipment, processinq

__._.. alz(:h s_ea_ producinq equipmenn &_ _h_ a_jacenn HC&E P_ia Sugar

! _a_or_. The noi_ con_our_ f_0_ the Kahului AirpoL_c,. loca_e_

_ ai_roxima_eiy 3.3 miles fro_ _he project si_e, are well belo_ a_ K_,
u/_" $5 dB_ i_ _he snudy reqion (S_aue o_ Hawaii, L991_). Eor

- u'e_eL'ence, nois_ Levels_ representative a:_ various sources and types• o_ communities _amiliar _ rbe _eader are presented i_ Appendi_ G6.

Noise-sensitive land uses in _he projec_ study area have been

I__ identified and include a_ elementary school loca_ed 1,800 feeu.
q mauka o_ Ch_ projec_ si_e, e number of residences scattered to the

s_V/%easu ancL along Baldwin Avenue (approximately 900 to L,000 feet

from t!le projec', si_e) and alonq Hana Highway 960(approxima_ly
---- _eeU mauka from the project). The propose_ Paia _nn would be

Located o_ the Hana Highway near Baldwin Avenue and, i_

_-- constructed, could also be considered a noise-sensitive receptor
Location since i_ would contain sleeping quarters.

_- I-T. Z Criteria

_-- The recommended noise impact criteria is based on _he_

_ Environmental Pro_ecuion Agency's recommendation _har hourly

', average indoor noise levels be Less _han 45 dBA during day, S_me
hours and less than 32 dBA au night au noise-sensitive receptors.
In mos_ cases, these levels protect agains_ sleep interference._
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II
This generally means tha_ hourly average outdoor noise levels

during the day would have To be below 55 dBA and below 42 dBA aT
_igh_ in order To achieve _he indoor criteria id windows are Left
ope_ for venTilaTion.

3.7.2. l Construction Impacts

Pro jecT-rela_ed noise acTivi=ies would i_clude sho.r_-t arm
consTrucTion activities and the long-term operaCion of equiDmen_
floe _he biomass gasifier faci!iry. Cons_r_cTion noise wou]'d be [,am

produced in=ermitTenuly by equipmenC such as cranes, a grader, a
paver, a roller, a backhoe, a fronC-end, loader, concrete mixer
_znlcks aaci o_her vehicles for approxima-_ely 8 to 12 day_ime hours
_er day floe approximately nine months.

r_ i_ impo-rT_an_ _o no_e _ha= _he 9roposech _GE si'_e an_ a_acen_
propeEn!r are now used _or bagasse s_orage. _resen_i._ rbe ba4asse ks
t_-ans_DoECexl _o and _ro_ s_orag_ by mobile equipmenU s'lmila= t_ rhau
_rtc_ would be use_ for con_rucUio=. Thu_ no noise im_ecUs above

now caused by exis_inq HC_ _.ai& Sugazr Eacror_ oDeraV_io_s are _m

. an__tcipa_e_i durinq consrrucuiou.

....Durin._ the oD_ra._io_al phases of rbe prujec_ euuipme_ suc2n a_ ,.
_ -compressors, pumps, f_s, .conveyor_,. fan_,- ar_ i_e_To_ su=ew_
bukle_ planT, a gas cur_in_ generator an_ _ me¢_L_n_L vlanU woul_
i_-oduce noise.

- _/I as much as _he noise from aux unenclosed piec_ o_ eq_ipmen_
would be withi= rbe range of 85 dB_ three £ee_ away- from _he
equipment, noise levels a_ !ocaCions wirhi/L !//%e o_ _igh= L, 000
Eee_ fro_ r_e prcjec_ site woul_ be 4_ dBA due to_ _aUur_i

a_enuaCion. Zn aridlY_ton, major noise producing eq_ipmenC, i.e.
air compressors, will be concaiae_ i= acoustical enclosures for

noise reduction. These enclosures will be designed to insure noise
Levels aU surT_ounding receprors will be wiChi_ re c_/irecL levels to
mean EPA and !_cal standards. No significan_ noise impacts _rom
_he BGF pro jec_ are anCicipaued.

-7.3 CumulaEive Impacts

Cumula%ive noise impacts aC any _earby noise-sensiCive receptor
during the cons%ruction of _he project are not expecCed to exceed
noise levels produced by nhe project i_self. Zt is an%icipa_ed _hau
the operational noise levels of the BGF will be no higher _han

4O
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I =hose presently emitted by the existing HC&S Paia Sugar Factory.
-- Over the nex_ six years of project operation however, iU is

[_ estimated that s_reeu traffic noise will increase along Baldwin
Avenue. Noise produced by other future developments in the area
could also cause an increase i_ backgroun_ noise. Wi_h this

- cumulative noise impac_ in mind, ope_'a_ional phases of the 9rojec_

-- would include noise mi_igaEion measures 1:o meen the low. end of the_ c_iteria range to compensate foe potenEial cumulative noise
increases in the area.

ii_-- 3"..T., Mitigation M.asu.s

Consistent with _he above Section 3.7.3, operanional noise
impac=s will be give_ additional study durinq the actual design
s_age of _he projec=. As noted, noise conUro_ measures suc_ as

i___ aK_cnls_ e_closuEes, _=eatmen_s fo_ the equipment, arch _he use o_
Uc_s_ barrier walls placed between _h_ equ_ipmenU an_ impac_i areas
_ be provided.

_.E TRAFFZC AND CIR_¢IO_

_, -.3Z.8".Z:.Z ]¢x/_IP.d.n¢/:. Roadways
pr__maEy roads tha_ rtuz i= _h_ vici__ o_ _he _r_jec_ _i_

'_7<---1ude Baldwin Avenue an_ _ Han_ Highway. Access_ to- the 9rujecu
_iCe is from Baldwi/_ _enue _hroug_ HC&_ 2a_a. Sugar Eac=or_r
_roper_. Brief descrip_rions o_ _hese roadways are presented below.

B_Idwin &venue. Baldwin Avenue is ¢ two--Lane collector roadway
_ka_: runs in a north-south direction. It ex_ends fro_ Hana Highway

i_r -_aia on the north to Ma_awao Avenue Uo_ rbe sourS. I_ Lower _ei&,
o_--s%-ree_ parMinq is permitted on book sides of Baldwin Avenue.

Ha_a Highway. Han_ Highway is a Sta_e roadway tha_ runs in an
ea_t_-wes_ direction, carry_inq traffic berween Kahului/Wailuku and
the communities along the eas_e__1 coasn of Maul. The highway is a
two--lane roadway with one travel lane rlvnninq in each direction

between Haleakala Highway and the eastern section o_ Maul. To the
west of Ha!eaka!a Highway, Hana Highway is a four-!ane roadway wi_h
two travel lanes in each direction. 0n-suree_ parkinq is permitted

on both sides of the highway through the town o_ Pain.

!" 4:1.
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minimize the Lmpac_ of the vehicles on the Baldwin/K_a _ighway
= in_ersec=ion, cons=ruction work would be scheduled so uhau neither

construction nor worker vehicles would normally arrive or depar_
the site during peak periods. Thus the impac_ on traffic by the BGF

__ should _ou be siqn/_icanr.

- _-8.2. l Operational Impac_

When operational, the proposed BGF project is estimated uo
generate approximately eight vehicle uri_Ds per day. This _epresenUs
an insignifican_ increase o_ peak hour traffic volumes au the

-- _rsec_ion of Hana Highway/Baldwin Avenue. The addition of these
tu:ips on roadways _I the viciaiuy of the p_ojecn site would also be
insignifican_.

-mm

K-_-S Cumulative Impa_

There are _o cumu!a_va _mpaccs _ r_fi¢ an_ circulation as
- _ulU of. uhi_. projecn.

:_.E.4. _gat::i..o= _asu_ss

wi_igarion measures to avoich _aff_ imp_acT.5 _ cona-t-_nlccion
= -c_ _e _rojecu wc_l_ be _ sc_edulia_ _ ' = traffic
- c_de pea/_ t_-af__ic period,..

- Z.Ss _ USE:

Basec£ on a June Z6, 199P. le,:zer from r/_e Un/ted S_:aues Depa_cmenu
of_ Agricult'_re Soil Conserva_io_ Service _he projec--_ sire would be
!oua_ed on la_d that is ___ considered, prime farmland. (Personal

- Contract, E%jiwara ' r 19 9I) ..

The la_i on whic_ the proposech BG_ would be located i_ _ow zoned
_ta_e Agricultural. 5and u_ classifications adjacen_ _o _he
proposed gasifier site include agricultural areas to _he south,
north, and west, an_ a heavy indus=rial area zo the immediate east.

_ The eas_ side of Baldwin Avenue between _he existing HC&S °Paia
Sugar Fac=ory and Lower Pal& and _he are& to rbe south o_ the
_ac_ory are designated as single-£amily residential areas.

3..9. l Impacts

In as much as the proposed use of the BGF si_e is agricultural
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De Fac=o Population. The de facto popuLauion is defined as =he
number of persons physically present in The area, regardless of
usual place of residence. It includes visitors and excludes

__ residents _emDorarily absent. The de facto of
population Maui

CounTy in 1990 was 137,300 with approximately 34,325 or 25 percent
Eepresan_inq visitors. According to Stare projections, Maui

_ County's de fac_-o population is expected _o reach 216,200 by _heyear 2010, nepresenring an increase of 78,900 or 57 percent over
The 1990 _oual.

__ Employment. Maul Count-/ has one of _he strongest economies in The
Stare of Hawaii, primarily due _o ex_ensive nesor_ developmenT. In
1390, uoua/_ employmenn in the Counny was 52,600.

E _.onomi= A=_ivity_ _I 1990, gross business receipts of _he CounTy
= ._4:e%_ h_" IE.S peccear.. (S_a_e o_ Hawe/.t, 199 la).

__ be re--ai! t_-ade sector i_ 1990 consisted of about 11,800
em_ablishmenEs and generare_ o_r $920 million in sales. About _129

T HLi/ilion i_l payroll was generar_xl by this sector.
Th_ servic_ s_c_oE irl 1990 had 725 service esTablishmenTs which

r _em_ye<L abQ_ !l, 500. persons and generane_ aboun $_5Q million in
L_Ts. Payroll. expendinure_ i_ _h/_ sector reachech _19"_ mil/_imn.

_ _ _ourism sector i/_ 1990 was _he Largest employeE, employing

F .abou.V..18 percent off primary wage earners. In !99D, Maui Count-/ hada_o_= L8,000 visitor-units of whic_ abouU 17,000 units wer_ LocaTed
o_ The Z_Land o_ Maui.

__ I.l_ .2. Criteria

= _ propose_ projecn wou!_ have signi/icanU socioeconomic impacts

E i_ implementation o_ _he projecn resuLte_ in _ popula_io_ o_
growth

more _han _ive percenT. K rapid population growth could cause

increases in infrastructure __equiremenus and fiscal an_ social
costs tha_ The local Jurisdiction mighn _on be able uo mee_.

.i0. I. 1 Construction Impacts

i-- Population. Consuruczion of The proposed BGF projec= would no_
require Lmpor=a_ion o_ non-residen_ workers uo The IsLand of Maul;
chere_ore, no increase in population would occur. The demand for

housing as a result of This projecu would be insiq_ifican_, mos_
as

of _he construction labor force would come from neighboring
- communities.

i-
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Economic A=_ivity. DirecU employment resulting from uhe Phase I

construction is esnimaTed to range from a low of 16 employees in
_le first month to a high of 45 employees in the fourth month of
consTrucTion. Maui' s consTlnlcCion labor force would _ot be

significantly affected as there is an adequate construction labor
pool on the island to accommodaue this d_mand. Phases ZI and [IX
construction employmenu estimates would be aboun half uhar of Phase r_b

ConsTrucTion expendiuures on _his pro jecn would generate
shore-term beneficial impacts. The const-rucrion phase would
generate direct income from expendinures by _he proje_rc sponsors
an_ indirecu income from expendiUures by _he pro jecn contractor in
_/ze purchase o_ goods, services and local consTrucTio_ material

as cement, gravel, san_, an_ watery fro_ busines6e_ o_ _he
island. Induced income woulch he gen_ w_en the _ an_
_-_i_ec-_ incomes earned (wages, in_eres._ grofi_ e_c. ) are spen_ tamm

La= _he locaT economy. This woul_ be a beneficial impact.

Y--aXI-Z._ Op_ca_io=

"._o_ulaCion/Housi=_. The ogecaCio_ off_z_ go:iec'=: woul_ _o_ =esu_
J_lr._y population in_reasev _herefor_, admh_iou_ hous_ wou_ no_

• .

E=onomi= Aa_ivit_. ProjecU ogeraCion emgloymen= i_.esTima_ a_
_hree Co fou_ employees for day shiftm and: "_wo,. employee_ fo_ uighu
sh_ts. This employmen_ would generate di=eco income i_ the for_ of
_yroll an_ uaxes, a beneficial _pac_ in rbe long-__erm. [ndirecU

induced income resuiTinq from this employmenU would be
insignificann because of the small uumber of employees rbe project
wau_c_ generate.

Phase I_ would generate berwee_ 3 an_ _ megawat-_s of electT.ici_y, mm
The sale o_ this electricity to rbe Maul ElectTic Company would
qenerare income and revenue for _he projecE. This i_ a beneficial
!mDac-_.

Phase III would include production of abouU _,000 gallons of
methanol which could be used for _ranspor_caTion fuel. This is a
beneficial impacu in _hau iT could generaue revenue and decrease
_ependence on imported fuel.
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__ 3.10.3 Cumulative Impacts

i_ There are no cumulaUive impacts to socioeconomics as a result ofmis projecu.

• .lO. & Mitigation Measures

F-- No significanu impac=s to socioeconomics are expecued; therefore,
no mi_igaUion measures are required.

X.II VISUA_ RESOORCES, AESTRET_CSr AND _GB_ ANn
4.

-- The progosed size is par_ially visible from Han_ Highway and
= U_r_i_]_ly obsc_iDect by sugarcane ancL a_ earCheul ber_.

A_chiCecTurally, _b_ proposed BGF 9rojecn complies with _heR_Li_--Haik_ Community _La_ (County of Maui,, 13 81) ancL is suh_ec_ To
desiq_ _eview by _he County.

_h_ H_Lea_al_ Na_iona_ 2ard¢ o_ MauJ. i_ loc_x_i approximareZ_ l0
fro_ _h_ 9ropose_ BGE grQjec'-- si_e_

1--_ EJ:Z_Z _n_ac_s ....

_ropose_ BG_ 9rojsc_ wou_ con_l_ wi_ _ _a£_.-__u

E Co_iU_ _lan (Counny o_ Mau£, L983 ) _esl:hel=i_ design=equiremen_s ..-

A_ _he requesu off _he NaUional Pare Service, visibiliuy impactsanalyses due t:o _h_ ]]GE on The Haleakal& Nanional 9ar_ were
_erformed. The-resul_ indicaue Than Tha projecu emissions will
cause no, visibi!iUy impacts either an the HaLeakala Nanional Rar_

E iCs_!f oE a_ any integral vist& associ&Ue_ with the 2ar_c.= (Engineering-Science, 1992 ) The Na_ional 2are Service has reviewed
analyses and verifie_ _he _esul_s.

X..1.Z. 3 Cumulative _pac_:s.

-- There are no cumula_iv_ impacts on visual resources, aesuhe_ics,or light and glare as a resul_ o_ _his project.

i
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DI
3 •ii. 4 Mitigaeion Measures

No signi_ican_ impacts are anuicipa_ed with ligh_ and glare or
aes_heuics inasmuch as. uhe projec_ will comply wiUh the Pai_-Haikn_
Communiny Plan. Thus, mitigauion measures are non required.

" Th.e_ Honoman_ an_ KUI_ units ar_ cove re_ by recenn al/_viu_.. Soil
Eorme_ on t'he recenU el!uvium is classified as Paia _il_r cl&_-,.
moderauely permeable clay having three to seven percenu slope.
Runoff on the soil is slow, and it_ erosio_ hazard is s ligh_. _ts
engineerinq properties are- described in general _erms in a
st-_Dewide soil survey performed by rbe Uniued Sta_es Depa_nu o_
__c_11ture in !972. Appendi_ G_ s_m_arize_ _he general enqineerinq
Ir_operries o_ Paia silty clay.

according _-o Stearns (1942), lave cubes may exisE iu pahoehoe
(smooth lava) layers of the Kula Volcanic Series. Nearby _es_
borings and a generalized cross-sec_ion o_ Haleakala however, do
non indicate lava tubes, cinder cones or rift zones in _he pro jec _-
vicinit_z.

Mos_ major earzhquaMes in _he region are caused by faul_ movemenu !

iassociaued winh volcanic activity. In Hawaii, some faults are
loca_ed on volcanoes, while o_hers lie on zhe ocean floor near _he

islands. The mos_ significan_ earthquake affecting Maul occurred on
January 22, 1938. This earrhquake was assigned a _ich_er scale
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I
magnitude between 6.8 and 6.9. The epicentral location was

I estimated to be near Pauwela Point, approximately 5 miles northeastof the projec_ site. According to an environmental assessment
prepared for the County o_ Maul (County o_ MauL, 1981), the Island
o_ Maul is located in Seismic Probability Zone I, indicating the

I 9o_en_ial for moderate building damage from an earthquake in the
area. Earthquake damage to the proposed plann would be unlikely to
affect surrounding sensitive receptors.

I Tsunamis have been observed and recorded on all major Hawaiian
islands. Sin_e 1946, siq_ificanU tsunamis recorded foz: the Island

I of Maui have occ_Lrred i_ L946, 1957, 19_0 and 1964- Due to the• relatively high elevaUio_ of. _he project site, the 9otential for
tsunami i_undaUion i_ greatly reduce_. Based on the Federal

Emergency Managemen_ Agency (.FEMA) Floo_ insurance Kate Ma 9 _or

I s£Ue i_ ioca_i i_ _ zoue o_ minima_ floo_ _azar_Dr_x_ec=
(_o_ c) ..

J _./.T_ 2_ Impa=_-_

•T._ BGF progL-am is_ not a/_ici_aUe_ to, kav_ a_ im_ac_ o_ any of

J _ a_ove describe_ geologic condi_ion_.
_.I2:.:r CumuZa_iv_ rmpa_ /

| •The_ a=_ _ cumulaUiv_ im_ac_ _u, geoloqi_ nesource_ a_ _ _esul_

U_ts project.

J _'...T.V...4,. Mi_iga_io_ Measures,

No mitigation measures are required.

|

/

|
_.9



Pacific Inl:ernatlonaL Cenl:er for H_gh TechnoLogy Research (PICltTR)
81olmss GaSl_ier FaciLi_:y (NF) _vl_naen1:aL _ssessmm_
PICHTR/BGF FA SWtember 23, 1992

SECTION 4
ALTERJATIVES TO THE PROPOSED BGF PROJECT

_._ PROJE_"_ ALTERNAT_/E_

Eou_ oEher sites in Hawaii, wi_h a supply of biomass and drying
EaciliTies were considered. The presenn site was found to be mosu
desirable based on !ong-term s._ability of The supply of bagasse

which often exceeds The HC&S Paia Sugar Factory's capability foe
on-si_e consumption. Because the success o_ rbe proposed BGF
project d_pends critically on i_s ability/To demons=ra_e technology
viabiliuy, over a period o_ Time, the stability and availabi!in T o_
the bagasse, supply was a_ imporran_ consideration.

BGE pro jecU is a_ ouUgrowc_ oe_ _ comperinive _ro_osal
' 'S%d:mLt_d: b_ _h_ _XCHT_ _ i_ response t_ a na_io_a_ sot/:c:L-__
h_ the DOE.

_ecause. the propose_ BGE pra j_ woulcL nox: hav_ _j__cauU
e_v.ironmen_aJ_ e.fi_ec=_.,,v,here are _ environmen_a_h a_van_:ages _- uhe
_icaui alten'na__ves considere_ f.on" the=. project ....

.: . ... .

• With _he "No Action Al_erna_iva'", _he oppoEcunit_r c_ damonsV.r_e
ac superior rechnolog_ wi=h higher conversio= efficiencie_:, usin_
bagasse and whole tree. chip_ would, noU b_ ex_lore_ anc_ Ch_
Xonq_cerm potential benefits Ts rbe energy, suppl_ o.f _aweii anct The
Uuited S_a_es would non occur.

5O
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=

" SECTION 5-
_

LONG-TERM PRODUCTIVZTY VERSUS SHORT-TERM USE OF THE LAND

This project is a scale-up facility, intended to demonstrate the
technical and economic feasibility of emerging technology. The
project's shoru-term effects on chs environment would be minor,
entailing temporary development of a small site located on the
sugar plantation. The bagasse used for the demonstration would be
pain of the current surplus au the HC&S Paia Sugar Factory_. In

-- order of preference, disposal of the no_n-hazardous bagasse ash
_ would be by composting; return to the cane _ields as a soil

amendmenT; or used as a landfill cover. Other so lid was_es
- generated by _he proposed action would be ei_her non-hazardous and

e_.igihle for disposal in available landfills and/or recycled prior
t_m disposal.

= _ s_ccessful, the pro jecu could contribute greatly to the
.-_ mminuenanc_ an_ enhancement of chs environment in several ways.

First, _he project woul_ demonstrate biomass conversion ro be
-- cc_n-comperiV_tve source of low _o medium Btu gas_ Y/_provi_q the
= <xmz_-ihu_ion of. bimmas_.-to _he global energy profi_!_ =equi=es than

biomass b_ conver_exl into mor_ useful forms o_ energ_ suc_ as
-- eLec._c=_icit_/an_ liquid fuels. The BGF projec_ coul_ greatly improve

_i_ conversion techno fogy. EuL-chermore, the State o_ Hawaii, which
ha_ _o fossil fuel resources and meets its energy needs primarily
_ir/I imported oil and coal, could mean a poz-cion o_ i_s electrical
an_£ transpor-_a_ion fuel needs _hrough biomass.

As a demonstration projecT, its most important function would be
t_ generate information regarding the technical, commercial, and
environmental feasibility o_ biomass conversion.

SECTION 6

SIGNIFICANT IRREVERSIBLE ENVIRONMENTAL CHANGES RESU_2ING
FROM THE PROPOSED ACTION SHOULD I_ BE IMPLEMENTED

- The proposed BGF Projec_ is not expected to result in any
significan_ irreversible adverse environmental impaczs.

.i..... II ....i ...._............
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_ZI_ Suqihara, Enqinee_ Department:: of Health
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_ _oh_ Harder-, Departmen_ of Healt/r
• <_olict Was_ Management= Sod_ Waste Branc2r

-- _o_a_oc ..

-- E_war_h Chert Departmen_ of Healt/L
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_eya_ Thiru_ana_r,. Office o_ EnvironmentaJ,
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=
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PREPARERS. OF THE EA

This EnvS._onmen_al _sessmen,: was.. prepared w£_.'_ _.he ass£s_ance o£
-- _he environmental consulting firm: of Enqineering-Science, under the

dir_--_ion of "_l_e Pacific Interna'_.onal C_er for High Te_:mol_Jy

-- Research. (PICHTR).

Professional Document

_m N_me Discipline. _enee_ Responsibility
Illl

_l[ I II III II
I

Ru¢_ Roy Mcmmmical Engineer" 30 yrs. Mechanical En .gmtmring: PlCH'I_.Progtam Mantgtr
15"yr¢. Cogeneration Tcchmcat Retiew

Ne_IL [,am Moc_ttmical Engineer 7y_. Mcmhnaical Eruginocr PICH'I_ Project" F.zusmotw
T_hnicat Rcvkzw

z,wm

t
_

V._G INEERL'qG.SCIENCK
= ,,
_- :

--" Galizio, .l¢ffrtT" Bioloiff 2;yr¢. Biology Biological Rmourct_

Janne_.M_._oh_ Pi_nmsport:ation/ Z.yr_ Pl_rant_rtation/ T'rairt_ and.Tr_n_rmEion/

ib _oeoonomi=. ,5ocioocononm:z [:an_Use/Sociomonomi=.
/ Jenki:_ Rod. A_ Quatity/Ai=Vcmcs# 1Cym. A,: Quatity/Ait:T'oxics Ai_ Quatity.

1 _zr,k_ent: _ent=
[._pto_tr. LL_ Cmology/.Pal_n[olo_ 2:yr¢- Gcology/Paleontolo_' An::haeolo_cal _ulm r_ •

i R_rc_

Matsumoto, Nancy, Geoiocjy- Nyr=. Geology" DataCoordiaator

-- McBr,_de; Sylvia. E'ng[i_ 30yr_ Business. T'ochm,ml Editor--. 6.yrs, T_mcal Editing.

NanO,,._L.Ph.D.- Chtmistw/PhYslC$. 2_yrt. Air-Quality/ _ of Upset
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__ . Atmtcrncnt

_

Officer, Jay Biological Sciences 14.yr_ Water" Quality Project Coordinator/Anatysis and lns_on Water Quality

-

=" Pierce, Lis_ _vironmental Scitmti_ 4.yrs. _wironmental Sciences Public Sedvicts andUtilities
t

Ro!as. Angeiina M. Document Pro0uctton 20 yrs.. Document Design, Supervisor

L Production and
Word proce_lng

--I= Russ, Charl¢_. Ph.D. Eavironmental Scientist/ 17 yrs. Environmental Sciences/ Proicct Manager/

Chemistry H_'._'dous Waste Management/ Health and Safew
Chemistry/Industrial Hygiene
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APPENDIX D

SIGNIFICANCE CRITERIA

(a) la considering the significance of potential environmental effects, agencies
shall consider the sum of effects on the quality of the envixoment, and shall
_valuate the overall and cumulative effecmof ma acdom

(b) Iazcl_te._g whether an action may have a.significant effect on the
enviromenL the agency shall consider every phaseof atproposed action, tlm
empected conseqtmnces, both primary and secondary, and the cumulative as
weil as tim short and long-term effects of the action, la most instances, an
action shall be determined to have a.significant effect on the environment if
it: 7:

- (1) lavoive.s an irrevocable commitment to loss or destruction of any naeta'al,or ,
calmraI resource;

" (2) _._Is t[_ rang_-ot bene.fi'cialtts_ ofth_anvironxtmnt; :i

(3) Conflicts with tim stain's long-term environmental policies or goals and
- guidelines as.expr_)sed in.chapter 344, Hawaii R,avi_ti Statutes. anti any

__ revisions thereof and. an_ndmnt_ thereto, com decisions or_cutiv_
orders;.

).

.. (-,.4__Substantially affe._ztxth_e.conomic:oxzsocial, welfax_ofthe c0mmu.qity or
- SLa._,

-, . (_ _abstandally -affectspublic health;

-- (6_, Involves substantial, secondary impacts, suc&a_,pop_axiorr change_, or:. o
offects on public facilities;

._. (7) Involves a.substandal degradation of environmental quality;

L (8) Is individually limited but cumulatively has considerable effect upon the:
environment or involves a commitment for larger actions;.

. (9) Substantially affects _xrare, threatened or endanger_ species, or its:
- habitat;

-- (10) Detrimentally affects air or water quality or ambient noise levels; or

- (11) Affects an environmentally sensitive area.such as atflood plain, tsunami
_ zone, erosion-prone area, geologically hazardous waters. (EFF. DEC 08
. 1985) (Auth: HRS "3a,3-6) (Imp: HRS **343-Z 30,3-6).

Source: U.S. Department of Agriculture, 1972.
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APPENDIX F

SCOPING MEETING SUMMARY

A.public scoping meeting was held on February 4, 1992, at 7:00 P.M. in the
Meeting Room of the Kahului Public Library, on the Island of Maul, Hawaii.

BGSUF personnel in attendance included Roy Rucl and Lanl NeiU of PICHTR,
Chaxlie Kinoshita of HNEI, Robert Kwok of HC__S and Rosemarie Crisologo,
He,arian Wong, and Nancy Matsumoto of ES. A total of 17 persons attended the
m_ting_

Lani Neill moderated the. meedng. Roy Rue[ introduced the BGSLrF'Team
Members. The purpose of the-project, and the design and construction proce.m,of
th_ pmje.ct.were reviewed by Charlie Kinoshita. Rosemarie Crisologo presente_i a.

• summary of th# environmental review and approval process.

-.. _ meeting was then opened, to the public for questions and comments_ During
•-: = this:pe_riod, the following: issues were_raised:

=, Other" alternatives have been studied, and found to be-infeasible (Robert.
Kwok)

D Projected.projectcostandefficiencyofcarbon:r..onvcxsfort(Tom Reed.of ._
-= InnovativeTechnologyAssociate.s,(tTA)). ._

_.. ENature:ofthe:process.residue:and.iFit.wotdd,bc:burned,landffU__as; "_ II
• _" . a:soil an_ndme_t; the:moismreconte.nt of bagassc;, and if'tl:ie:p_ :!
. i ex!uipment mix would.includ_a.dryer(B_Beb_of'EPA.l'nc:)-

.,_ _.

: "rBe:meeting adjourned at approximately 8:30 p,m.• ,

• . ,j

Seoping Meeting Attendees

Name- Affiliation

Roy Rucl PICHT_.
• _ " " Lani Neill PICHTR

Charti¢= Kinoshita HN_-I .,

RobertKwok HC&S
Ken-¢qakano HC&.S

Eddy tam HC&S
Phil Morris F._

Rosemary Crisologo ES

Herman Wong ES
Nancy Matsumoto ES

• Ed Reinhardt M ECO

• Tom Joaquin M ECO
Thelma Shimaoka OHA
Tom Reed [TA

Tyler Sugihara DOH - Clean Air Branch mm
-' Bruce Bebe EPA, Inc..

Lynn Lee Office of Hawaiian Affairs
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__ ENVIRONMENTAL ASSESSMENT
SCOPING MEETING INVITEES

! -r.,

'---NationalResources Defense WildlifeSociety
Council HawaiiOffice HawaiiChapter

--212 Mercttant Street - #203 P.O. Box 4632._.Honolulu, Hawaii 96813 Honolulu, Hawaii 96813

i-
..._awaii Audobon Society Sierra CluO

I 212 Mercllan¢ Street Hawaii Chapter
' --__uite 320 Maui Group

'_,onolulu, Hawaii 96813" P_.O. Box 2000

-- Kahului, Maul, Hawaii 96732.
_

I-Hui Alanui 0 Mal(ena: - Maui F..picenter
-__087 Welle Street I=. O. Box:400

Nailuku, Hawaii 96793 K]hei, Hawaii 96753

I- -
I'

,4aui Malam_ Ponu Mau_ Tomorro_v

_._ O. Box.129T I_..Cr.Bo_42E "

I Makawao, Hawaii. 9676E Makawao, Hawaii 9676E
_.. ..,. J. _ .." . • .

. .. _lt- °

... ,.'.

--Jepartment-of Agrtculture_ ._ Department"aCBusiness;
1428 Soutll" King"Street: E_onomicDevelopment arKt Tourism:.

---lonolulu, Hawaii 96814. 250: South I_ng: Street; 9th Root"

I'__" Honolulu, Hawaii 9681_ .

l-Department of Business Department"ot Land and Natural Resource_
_conomic Development ancLTourism 11_1 Punct_bowtStreet

--3tate Energy Office_ Honolulu, Hawaii 96813"
355 Merchant Street, Room 10
tonolulu, Hawaii 96813

E
-;rate Historic Preservation Division Department of HeaJtll

"-0eQarTment of I.a_cl ana Natural Resources 1251 Punctlbowl Street
_1151 Punchbowl Street Honolulu, Hawaii 96813

_ionolulu, Hawaii 96813
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o 0.

Department of Health Department of Transportation "
Environmental Management Division 869 Punch0owt Street
500 Ala Moana Boulevarcl Honolulu, Hawaii 96613 r

_-rveWaterfront Plaza, Suite 250Honolulu, Hawaii 96813

Office of State Planning Office of Hawaii Affairs
State Capitol, Room 406 711 Kapiolani Boulevard, Suite 500
Honolulu, Hawaii 96813 Honolulu, Hm_aii 96813

tl
University of Hawaii -. U.S. Department of Agriculture
Environmental Center Soil,Consenration Service
2550 Campus Roacl, Cmwforct 317" P.O. Box 50004
Honolulu_ Hawaii _ 30(_LAI_ Moana Boulevarc[ .

Honolulu. Hawaii 9685Q

U._. Army Corps otEngineers; LL_. Department ot the Interior- .....::
.... R'SITanct Wildlife Sewice¢ '_::

Pacific:Ocean Division .....:.::. ,...:.,...._.
Building_23_ F'.Q'- Box 5015_
FoR:Shatter; HmNaiir 9685_ ..... 3OO:Ai&Moana.Boulevar¢l; _;

Honolulu. Hawaii 96850:

. ,.- . ..-,

U,_. Depamnem of the-Imerioc U.S. Oeparlment ot Commerc_ ." ' •
National Park Sewice National. Marine Fisheries Service_ "

P.O. Box 501.65 2570 Dole Street Li
300 AlaLMoana. Boulevard Honolulu, Hawaii 96822_
Honolulu, Hawaii 96850

U.S. Department of Transportation County of Maui
Federal Aviation Administration Planning Department
P.O. Box 50109 200 South Higtl Street
300 Ala Moana Boulevard Wailuku, Hawaii 96793 /
Honolulu, Hawaii 96825 .lm

County of Maul County of Maul
Department of Parks and Recreation Department ot Pul01icWorks
200 South Higt_ Street 200 South Higll Street 18
Wailuku, Hawaii 96793 Wailuku, Hawaii 96793 El
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-;ounty of Maul County of Maul
)epartmem of Water Supply Economic Development Agency

-200 Soutll Higtl Street 200 South Higll Street =
J_/ailuku, Hawaii. 96793 Wailuku, Hawaii 96793

_aia Community Associatlonr Maul Street Association==w

P.O. Box 388. P.O. Box 186
--_aia, Maul, Hawaii 9677_ Paia, Maul, Hawaii 96779

_ttn: Clamnoa Matsumoto Attn: Larry HemlcL

1

FMaui E_ectricCompany Hawaiian Commercial anct Sugar
' --'_.0, Box 398 P.O. Box:266

-_-10 _h_nneha:Avenue _ Puunene,. Matd, Haw_- 96784.

Kahului0 Maul,, HmNaJl.9673_-0391¢ "Attn: Robert"Kwol¢
J,__ttn: Tom. Joaquirr,
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APPENDIX G
_..

. TECHNICAL SUPPORT DOCUMENTATION

... Gr. BIOMASS GASIFIEI_ : FACIF.,I.TY,PHASi_ r i_
PROCESS FLOW DIAGRAMI.• .

...

G:_ CONffI_UCIION-_EMISSIONS_

- G'_ OPERATION-RELATED EMISSION_ III
F lP.

.. G4- GENERAL ENGINEERING. PROPERTIES OFFAIA:
SILTY CLAY

GS_ RISKANALYSIS MATRIX

G6- EXAMPLES OF TYPICAL SOUND LEVEI_ I

"- G;7" CORPOSZTION Or B_C_SSR AS_





Pickup uaw.k, lb/mi O.OI. 0.002: 0,003: NA. 0_)06 EMFACTC

lZolle,r- lb/hr 0304- 0.06T 0.862: 036T 0.050 AF..42.II-7".1

Water truck lb/hx 1.80" 0.191 *.16 0.45 0.255 AF42.112.- l
J

•, Sourc_ _cc_-Scic_.=-.

EPA, 1985
. California Air Resources Board, I986

i Projected air emissions from construction-related equipment were calculated by i
estimating the number and type of equipment used for Phase I, II and III facility

• construction. It is estimated that this equipment would operate on an average of 2 hours _.,
per day and construction operations would take piace over _ t2ve day work week, 9_2days a.
month. [nctuded in the emission projections are vehicle exhaust emissions from trucking
operations and from construction worker's traveling 10 miles to and from the site.

Y
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- Tablo G2-2 shows the construction air emission conmminams for the Phase I six-month

')- construction period. The Phase II and III construction periods _ expected to each take 3

months using the samo equipment mix as identified in Phase I project construction. The
estimated project construction=related emissions for each of the subsequent phases!

!_ therctbre would be haft of the total, emi,_ons projected for the project's Phase I
-. consu'uctiom

i-- TableG2-Z
Air.Emissio_ Pollutantsfrom ConsrructiomEquipment Operations

, (Exhaust Emissions Only)

I I i i m ii ii,=, II i IHI I I II Ii

-- Co_0n Ac_vity PolluUmts(pounds)

ZquipmqmL No. CO ROG NO_ SO_ PM|--, . ..............
Phase [(6 momJtts) --..-

@_

• C_z=cmtruck. 3ff 2_ 79.7.. 5:z_0 97_4. 97_4-
Coug.-mc_o_workc_-

v_id¢= 3I: 4o9m- 79.7_ 118,8 N,_ 19;4=
Ccan_ "1:. tTL6 39.6, 448.K 39.6 39.6:

_ 22 SZR _ 1_._ _=_

- F'orklifC _ _ 39.6. 528_ 39_5_ 39.6.

_-ronc-cnd.load_ 1_ 1,4ff.2: 66.& 50r._ 5z8: 3g.6,

Grader" E. 3g_ 184,8: _ 2Cr_ 13".T_
FIydrauiic cran_ 1= 1_ 39.6. 448.8: 39.6 39_

Fnspe_orvebicl=- I;. 13"2. Z.6. 3"_ NA, 0.8.

'-- 1_. 184-_ 39.6 4_8.8 39.5. 39.6
F_v_r

-- P_ckuptruck ._ 66.0 ZS".]. I_4-_.T_ 26.4- 26.4.
t_ollcr E 79.2. I3.2.. __.4.4. 1._.2_ 13".2:im-_-

(pounds) 25_.4. 1ffZl.3 5_9_.7" 5_.¢. 5,*9.5
(tons) 1.3 0.51 2:.8 0.29 0.°.7.7

i

i

)a
G2-2
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OPERATION-RELATED EMISSIONS _i
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__. Table G3- t 01-J un-92

: Phase I Stationaxy Source Emissions Analysis Revision 8

)" Data. Emission Factors & Assumpdons

Basis and ¢mis=ton factors,.'. "
---Equipmm__t' Item Values 1Assumptions .. .

Geaa_'al NomJun&_fomt ra= 100.(XX) dry 'ton._/day

No,,,.food into dryer 142.857 wet tons/chy [30% MC]F_xt ham gasifiex 12.5.000 wet tons/day [20% MC]

-- Ore, flood into dry¢r I0 % [from RMP]

icmo._z H=_.g_,= Cp_*_**) _750 MMm*_" trio-,z_P] ................
, l(Dryer) H_mtiag Ram (biogas) 2239 MMBtu/hr [from RMP][Above raum arc for tmgassc. WTC rams 3.T7 timms higher]

F ['['herefore, I cycle W'('C =. 3.77' cycles bagasse]

_. Heating Value 84500 Btu/ga/ [propane]

Heating Value, 12g.100 Btu/._f _oiogass] "
,F_I Orc 32.$4¢ gtl/hr [pmpaa=]

-_' Fuel Use 304.363 scfm [biogas] -"

-'eedLoutof d_-yer 137.500 wet tons/day

F
F.m/ssio_Factors (biogt ;)

ROG 0.LL52.Ib/hr [80_-ofAlX_Z toaecotmCforB_L-.HCcomposidonl

[_ CO 0,69"_ lb/hr [80 _ of AP-4Z to a_.ounL for noa-HC composition]SO_ 0.302_ Ib/hc- [--0.0001"913,2/5890 lb-mole/hrlsgfm.H2_ ;n-gas]
NOx: 3.4.73" lb/lm- [-_I.002"913".2/5890 lb-moln/hrlscfm Ntt_, 8Q_. _ ta NOx]

_ PM 4.58.T Ib/hr [ITadercyeAbn_e_enc3_ =-99.96_]

lFamissi_, ------.'_rsgproF an) I;,.....
R@G 0".015- ib_r i[_m AP--42|

, CO 0.059 lb/hr 0from AP-42] -

; SOx 0.000 Ib/hr ..[a.r_amexinegligible]i NOx: 0.286 Ib/hr [from AP-42]
PM 4.583 lb/hr II:Cadetcyclone effTciency =_99.96 _]

' ,

.-
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Table G3-I (Continued)

Phase I Stationary Sourc= Emissions Analysis 01-Sun-92
i

Data. Em/_on Factors & Assumptions R_,,imon 8

Flare Gas Flowratz 5585.637 scfm "[from RaMP(with biogas to dryer - tmgasse)]Gas Flowmte 4742552 scfm [from RMP (with biogas to dryer - w'rc)]

i Gas Flowram 5890.000 szfm [from RMP (without biogas to dryer)] l[_

Heat Content 128.100 Btu/scf ![max.. from RMP]
t._

Heat Reiearm Rate 42.931 MMBtu/hr [with biogu to dryer - ba_]

i Heat Release Ram 36.451 MMBm/hr [with biogas to dryer- WTC]

Heat Release Ritz 45.271 MMBtu/hr [without b/ogasto dryer]

Emi_on Factors (with biogas to dryer - bagasse) [_

ROG 4.808 lb/hr [80% of AP-42 to account for non-f-K2 composition]
1

CO 12.708 Ib/hr [80% of AP--42 to aecotmt for non-FIC composition]

SOx 5.542 ib/hr [-0.0001"913.2/5890.15-molea_'lscfm H2S hz gas] I_

Fuel NOx 63.738 lh/la" ['0.002"913.2/5890 lb-moleYhrlscfm NH3. 80% NI-L3 to N(_x.
. "rlmzmal NOx" 2.919 lh/ht [from AP.-,t2]

NOx 66.658 lh/ht -

PM 9.009 lh/hr [from RMP, e=,98.6_]

.: _m_i_Ftzmr_(wi_ biops_do,er--WTQ

r. ROG 4,.08_ lh/ht [842%;of AP-¢2 to account fornou-HCcomposidoa]

. CO- - 10.790. lb/hr [80_ ot_AP-4Z to aocounc fornote-HC composition]

.... .'. _ : 4_706, lh/ht [-0.0001"913.2/5890 Ib-mole/hrlscfittfi2S hz gas]

F'ueLNOx_ : Y,t.tlS- lb/IW [-0.002.'913.2_890 lb-moteShr/szt_ NH3". 80_ NH3 to N
TImrmal NOx: 2Z¢79 lh/ht [from AP--_]
NOx: $6_9T lh/ht

: _t,,f. 7264,9- Ibaw ffron=RMP,,o=9_.6_T
!

_mi._'io_ Factors, (with¢ _tt;biogas, to dryer) .: ..

ROG 5".070 lb/hr [80% of AP-4Z Lo,account for non-+IC composidon]

....... CO," 13".400 lb/hr- [805g ofAP-42 t_account fornon--HCcompositionJ •

SOx" _.8g¢ lh/ht {_.0001 "913.2/5890 lb--mole/hr/scfm H2S in gas] i

Fuel NOx 67.212 lb/hr !["O-002"913.2/5890 lb--moledhr/r';cfm NH3, 80% NH3 to Noy
Thermal NOx 3.078 Ib/hr" [from AP--42]

NOx" '70._90 lh/ht

PM , 9.500 Ib/hr [from RAMP,.e=-98.6%]

Cyclone-#1 Bagasse_ Rate 142.$57 wet tonslday l[from RMP]

Emission Factor

PM 4.762 lb/hr [Rader cyclone efficiency = 99.96%]

,,
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Startup-propane 4g hours/year

Starmp-biogas 1392. hours/year

Operations-propa 160 hours/year

Operat/ons-bioga 4408 hours/year

Operations-bioga 232. hours/year

Subtotal propane 208 hours/year

Subtotalbiogas 6032 hours/year

i Source: Engineering-Science

G3_



_ngm_xing-Sci_n¢=

- ISource: Engine.ermg-Scienc¢
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Table G3-5

Emission Factors for Mobile Sources

, n nn II n m inn llnl n

Source Up,its CO ROG NOt SOx PM tO Factor Source
ii |

iii i i i i i|

Employee Commute Lh/mi 0.011 0.00090 0.0026 NA 0.00063 EJ_AFACTC

_ _A}Toa Haul Truck lb/mi 0.018 0.0064- 0.038 0.0070 0.0073 ffA4FACTC
I I II [ II I I lll iml II I

So_ IDvIFAC7C -CaliforniaAir Resourc_ Board,1986

Table G3-6

Mobile Source Emission EstiInates t
(tons/year) -

nii ii UIn I I II

- Employee Ash, Haut Wood Chips
W,mittant= Commutes_ True.k_ Haul_Truek z- T'ota_

I II I II • II __ I II

CO. 0.01341 0.00886 0.00461 0.02688
R:OG: 0.00108 0.0031_ 0.00161. 0.00579

: NO= 0.00317" 0.01820 0.009_J3_ 0.03085_
SO= N /A 0.00339" 0.00176_ 0.00515

PMi0; _ 0.00076 0.00349 0.0018Z 0_0(}6ff7"
i | i i i i i ii|

..

_ource::_ineering.-S6enc_
1 Base_ on a_ average: operational schedul_ offi'v_ days/week an&48,weeks/ycan.

2:App|icabk=to:Phase_Lonly'..

4lm

!,::: G3-6
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APPENDIX G4

GENERAL ENGINEERING PROPERTIES OF PAffA SILTY CLAY

Depth to bedrock: > 5 feet

Depth to s,_asonal high water table: > 5 feet

Dep_ fromsudac,:0-60 inches

Dom/nant USDA texture: silty day and day

Unified soft classification code:_

P_rmeabflity:0.63-2.0inchesperhour

Availablewater capacity: 0.13-0.!5"inches perinckof_soil

Re.action: T.4_7.8pH

Shrink-swellpotentia/: low. [

-.- Co_osivity to uncoated'steel: low ..

_vity to concrete: low -::-'_

Stability as a.som:c_ oftopsoil: good, . ,-_

S_bitity as a.sour(_e ofroad.filh good. ",._,:._

S'oi_t'eatures aff'ectinghighway location: siopes:as_mndr as1_t_'c_m_
• . ..-. . .-.-_._:_

S'o_ features affectingembankments: all f'e__ fa.vorabF_ . .. . .-. ,_..,$ "_

Soft features affecting agricultural drainage: practic_ not applicable:orneededi; ....

S'oi£features affecting irrigation: mode.rat_ permeability; slope_ as;muck a_ >
15"percent

_oiI features affecting terraces and diversions: all features favorabl_

_oiIfeatures affecting gra_ed waterways: slopesas much a_ 15"percent; difficult ta
establish plants

Soil features affecdng foundations for low buildings: slopes as muck as 15 percent

Degree and ldnd of limitations for septictank filterffeids: slight on slope_ of --
3 to T percent; moderate on slopes of 7 to 1S percent _..L

=Source: United States Department of Agriculture, 1972.
..
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Appendix G6

RE: 20 mmroPar,z:a_

SOURCe': _nglneerlng-,Sclence

, Figure G6-1. Examples of Typical Sound Levels

-G6-I

I I _ .. ..... 1 ..... . - -- mlm

-- J _ " -- _ -- ; ....... --1__:._ .... IF .... lm I



iI

i

j+i

F_

I

7_.
I
I

I

m
I

• - . . + . - .- .',-. _--



Table G7-1. Composition of Bagasse Ash (IGT, 1992)

Regulatory* Sample O1 Sample 02 Sample 03 Detection
Level(rag/L) (rag/L) (rag/L) (rag/L) Limit(rag/L)

?.vd .... s.o <0.050 <0.050 <o.oso s/A -
_emc 5.0 0.014 0.013 0.014 N/A

Barium 100.0 0.400 0.400 0.370 N/A

Cadmium _ 1.0 <0,050 <0.050 <0.050 N/A

Chromium Y.O < 0.050 <0, 3,50 <0.050 N/A

Mercury 0.2 <0.005 <0.005 <0.005: N/A

Lead. 5.0 <0.200 <0.2J30 <0.200 N/A

Selenium 1.0 0,013" 0.025' 0.0'39 N/A
ii i| i mlml ml ii i ii l

Compounds -
i

Vtuytchloride .... - " *" *" 0.000_

1,/.-die.hloroetheo_ Off *" " " 0.0004.

Nitxo benztme 2.0 " *_ *" 0.2

FIe,xaghloro butadiene 0.5 *" *': _" 0.2 1

2,4.-Dinitrotoluene 0.13" *' _" *" 0.20

I-Iexachlorobenzeno O.13° * * * O.l °

"EPA Threshold Limits tbr Toxicity in Determining Characteristic Hazardous Wast,, '-tOCFR 261.24.

bBelow Detection Limit

°Detection limit is greamr thmx the caiculat*d regulatory level. Detection limit therefore becomes the regulatory
level.



APPENDIX I_

COMMENTS RECZ_VED ON DRAFT _NVIRONMENTA3_ ASSESSMENT

w

-- The Draf_ Environmental Assessmenn for the proposed Biomass
Gasi_ier Faci!iny was submiUted and noUi/icaUio_ o_ ius

-- availability was 9uDlished i_ the AuqusU 8, 1991 Office of
Environmental Qualiuy Control (OEQC) Bulletin. No commenus were

-- received before _he end of the required formal 30-day commenU
_ period (posnmarked by September 7, 1992). A commen_ lender from

the Counry of Maul Plann_nq Depar_menn was senn on September i0,
1992 to P!CHTR. Al_hough _his Letuer was non submiuued on aL
timely basks (before the end off _he commenn period), iU has been

__ included in this Append/a_ alonq w£rk PICHTR's Sep_embe_ 17, 1992
response Le_-_er. As 11oUed _ _ _ICHTRTesponse le_er cef-cain

-- parU_ of _he EA hav_ been ravise_ baae_ on _he Maui P lanninq
DeparUmenU commen_s.
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