.......

SRR S e g e

14.0

ECOSYSTEMS

The Office of Surface Mining Reclamation and Enforcement (OSMRE)
regulations require all surface mining operations to minimize, to the
extent possible, any adverse effects on fish, wildlife and related
environmental values in the permit and adjacent areas (it is assumed
that state regulations will require the same perspective). EPA has
prepared "assessment guidellnes" for New Source Caal Gasification
Facilities (EPA-130/6-80-001). An outline of potential environmental
impacts and relevant poliucants resuiting frem site preparation and
construction practices has been previously prepared by others {Table
14.1) that provides the basis for individual project evaluation.

Similarly, a perturbation matrix can be developed relating activities
during the construction and operation phases to environmental per~
turbations (biologic, geologic, edaphic, topographic, hydrologic, and
meteorologic). A preliminary framework for the development of such
a matrix is jllustrated in Figure 14.1. Note that the development
activities in this framework are essentially the same as those provided
in Table 12.1 (Geology and Soils).

Many of the impacts associated with the exploration phase of the
development of a coal mining project have already occurred in the
general area due to activities of the oll, gas and logging industries.
The area is crossed with many roads and seismic trails and dotted
with barrow pits and abandoned drilling locations. Numerous air
strip locations and old camp sites are also found throughout the
region. Human activity, in the form of subsistence hunting and
fishing, recreation and permanent residency occurs throughout the
grea.

CONSTRUCTION AND LONG-TERM EFFECTS

This section summarizes by project activity both the potential con-
struction and long term effects of this project on the terrestrial,’
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_-.' . parking lots

to water infiltration, increased
wvater tunoff, genaration of dust
on unpaved arcas
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: Table 14.1
N OUTLINE OF POTENTIAL ENVIRONMENTAL
o
. N -
. IMPACTS AND RELEVANT POLLUTANTS RESULTING
FROM SITE PREPARATION AND CONSTRUCTION PRACTICES
Censtryction PoLential environmental Pricary
practice impaces pollutants
1. Precongtruction
i a. Site inventory Short term and nominal Dust, noise, soediment
) (1) vehisular traffic Dust, sedinent, tres injury
(2) Tear pirs Tree toot injury, sedimant
b. Envivonaental Negligible if properly done Visual
ronicoring
c. Tezporary controls Shorc term and nominal Sed{ment spoil, autri.
ents, 3olid wasce
(1) Sedimentation Vegetation destroyed, vater
ponds qualicy improved
{2) Dikes and bams Vegatation destroyed, vater
guality improved
{3) Vegeration Fertilizers in excess
(4} Dust control Negligible if properly done
. 2. Site Wark
a. Clearing and Short term Dust, sediment, noise
danolition solid wcates, wood
vasies
{1) Clearing Decreased area of protective
tree, shrub, ground covers;
stripping >F topsoil; in-
creased soil erosien, sedi-
mentation, stormuater yunoff;
increased stream viater tom-
peraturcey; modiFication of
stream banks and channels,
water qualicy
(2) Demolitian Increased dust, noise, solid
wastes
b. Temporary Long term Gases, odars, fumes
facilirvies particulates, duss.
(1) Shops and srorage Increased surface areas impervious deicing chemicals,
) sheds to water infilcration, increased noise, petraleum
vater runoff, petroleum products products, vastes
; (2} Access roads and  Increascd surface area. fopervious vater, salid vastes

serusals, pesticide
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Table 14.1
Continued

QUTLINE OF POTENTIAL ENVIRONMENTAL

IMPACTS AND RELEVANT POLLUTANTS RESULTING

) FROM SITE PREPARATION AND CONSTRUCTION PRACTICES

Construction
practice

Fotential environmental
impacts

Primary
pollutants

(3) veziticy tranchen
and backfills

{4) Sanicary facili-
ties

(5} Frnces

{6) Laydeim areas

(7) Concyece batch
plant

(8) Temporary and
parmanent pest
control (tar-
zites, weeds,

( insects)

c. Earthuork
(1) Excavacion
{2) Croding
(3) Trenching
{4) Soil treatuent

d. Site drainage
(1) Foundation
drainage
(1) Devatering
(3) Hell points
(&) Stream channel
relocaticn

e. landscaping
(1) Temporary xasding
(1) Permeneat sceding
and sodding

Increased visual impacts,” sofl
erosion, sedimecatation for
short periods

Increased visual impacts, solid
wastes

Battiers to animal migration

Vigual impacts, increased runofE

Increased visual impacks; dispe~
sal of vastewater, incrensed
dust and noise

Nondegradable or clowly degradable
pesticides are mccumulated by
plants and anirals, chen passed
up the feod chain to man. De-
gridable pesticides having shor:z
biclogical half-lives are pre.
ferzed for use

Long term

Stripping, 30il stockpiling,
and sicte grading; increased
erorion, sedipencation, and
runaofl; soil compaction; in-
creased in-soll levels of
potentially hazardous macorials;
tide effects on living plants
and animals, and the incorpora~
tion of decomposicion products
into food chains, water quality

Long term

Decrcased volume of uncerground
vater for short and long Cime
periods, increszsed stream [low
volumes and velocities, down~
streanm damages, water quality

Decreased apil ervesion and over-
land flow of stormvater,
atabilization of exposed cut
and £ill slopes, increased
water infiltracion and under=—
ground storage of vater,
mininized visval impacts
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Dust, noise, sedircent
debris, vood wastes
solid vastes, poscs
cides, parciculates
bituminous produccy
soll conditioner
ehenmicals

Sedimant

Hutrtimnts, pesticides



I

A T P

Table 14.1
Continued

QUTLINE OF POTENTIAL ENVIRONMENTAL

IMPACTS AND RELEVANT POLLUTANTS RESULTING

FROM SITE PREPARATION AND CONSTRUCTION PRACTICES

Construction
practice

Potential envirommental
impacts

Primary
pollutants

3. Permanent facilicien

3. Coal pasificaticn
plant and heawvy
traffic areas
(1) Parking lots

(2) Swirchyard
(3) Railrcad epur

line

b. Other buildings
{1) Warehauses

{2) Sanitasy waste

treatment

€, Fossible ancillary
facilities
(1) Iucake £nd dis-

(€}
&
o
)
(6)
m
@

(%

(20}

charge channel

Water supply and
Cicatment
Stowmuater desine~
age

Vastauater treat-
ment

Dacy and
inpoundnents
Dreakwatery, jets
cies, etea.

Fuel handling
2quiprment

Seed storage
areas and prepa-
ratien facilities
Oxygen plaar and
gas upgrading
plant

Cooling towers,
powar transmig-
sion lipes,
plpelines, sub-
atations

Long term

Stormvater runcff, petroleum
products

Visuel impacts, sediment, tunoff

Stoermweter runoff{ and sedimenta-
tion

Long term

Impervious susfaces, stormwater
tunoEf, so’{d wastes, spillages

Odors, dischurg?s, bacteris,
viruses

Long temm

Shoreline changes, bottom topog-
Taphy changes, tish migration,
banthic farna chan;es

Waste discharges, water guality

Sadiment, water quality

Sedinmant, wvater guality

Dredging, shoreline erosiou

Circulation patterns in the
vatervay

Spillages, fire, and wvisuzl im=

pacts
Visual impacts, waste discharges

Sadiment runoff, landscape altec-
acion, vaste discharges

Visual imnacts, sedimentation and
exosion
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Sediment, dust, npise

paxticulates

Solid uastes

Sediment, trace ele-

wments, noise,
caustic chenical
wastes, spoil, flo
culants, particulp
fumes, solid waste
nutrients.
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Tabie 14.1
Cantinued

CUTLINE OF POTENTIAL ENVIRONMENTAL
IMPACTS AND RELEVANT POLLUTANTS RESULTING
‘ FROM SITE PREPARATION AND CONSTRUCTION PRACTICES

Construccion Potential environmantal Poimary
practice lapacts pollutancs

{11} Conveying systems Visual impacts
{cranes, hoists,

chules)
(12) Coeling lakes and Conversion of teirestrial and free
ponda flowing stream envircrment to a
lake cnvironment{land use trade-
offq); hydrological changes,
habliat changes, sedimantation,
water guality
(13) Solid vaste Noisa, wvisual impacts Particulates, dusst,
handling .equipmunt solid vastes

(incineratovrs,
trash compactors)

d. Security fenelng Long term Sedipents, wesd
(1) Access road Increased runoff Qastes
{2) Fencing Rarriers to animal movements

Source: Hittman Associatas, Inc. 1974. General environuental guidelines foc
evaluating and reperting the effects of auclear power plant site prep=
aration, plant and tronnmission faeiliey construction. Modified feem:
Atomie Industrial Forum, Ine. Washington DG.
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aquatic and marine ecosystems.

- . Overburden Removal

" Loss of vegetation

| ° Soil disturbance

Loss of physical sheiter
Changes in surface drainage

(All existing habitats above the coal would be lost permanently. )

Ovarburden Storage and Disposal

® Loss of habitat (by burial)
Spoil piles could result in:

|

|

. increased semimentation {

- wind=-blow erosion of sail particles 3

L ( - Leaching of mineral :
+]

Modification of topography
Medification of surface drainage

. Dewatering

% Drawdown of water table

® Disposal of pumped water (with high dissolved solids content,
high acidity, and high metallic ion concentrations)

Among the long term effects to be considered from the project, most
are related to the mining operation and transportation of the feed
; stock.

Aguifer Changes

N

Eiementation of shailow aquifers
Alterations of percolatior praperties
( ° Interruption of groundwater flow

® Drawdown of deep aquifers

14~7
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Acid Mine Drainage

Low suifur characteristics of Beluga coal may minimize acldifica-
tion (some general conditions to be expected from dewatering
include low pH, high specific conductance, high concentration
of metallic ions including iren, aluminum and manganese, and a
high sulfate concentration).

Sedimentation and Erosion

-]

Sedimentation would result from remowval of overburden, trans-

portation, stream diversions, stresm crossings and mine restor-
ation.

Dewatar discharges may contain fine ccal pariicles, black shale
and assorted minerals.

Coal washing would result in the suspension of fine particles of
coaf,

Solid residues would need to be landfilled.

Surface Water Contamination

-]

Potential sources of water contamination are acid mine drainage,
surface runoff, thermal effiluent, various water and coal treat-
ment chemicals, dust, leacheates from biasting residues, spoil
plles, fuel spiilage, ash, toxic strata and Industrial wastes.

Introduction of these contaminants would include charges in the
dissolved oxygen content of the water, altered rates of photo-
symthesis, reduced light penetration, temperature change. pH
changes, metallic ion changes and a deterioration of the color
and odor of water.

Groundwater Contamination

-

Q

Replacement of ~-erburden in mine could have long-term effects
on groundwater,

Fuel spills.

Site Restoration

o

]

New vegetation types (monocuiture)

Increased soil permeability (acceleration of mass wasting pro-
cesses)

o 11 e o it dn Pl B
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Surface Water Changes

© Changes in groundwater levels and/or stream flows

Methanol Production

Groundwater and surface water depletion
B ° Tharmal pollution

' ° Potential acid rairfall

' 9 Methano! spills

Surface water from contamination from sludge disposal, gas
purification, and wastewater disposal

Increased Harvest and Utilization of Fisk and Wildlife Resources

° increassd harvest of limitod populations (due to i.icreased pap-

ulztion and =ase of access)

;_ ‘ Of the above possible impacts, the greatest concern focuses on the
impacts related to possible harm to the fishery resource by:

Destruction or removal of habitat
% Increased sedimantation
Disruption or depletion of flows
Changes in water quality

The final anaiysis of impacts from this project on fisk, wildlife and
related envircnmental values will reqiire the completion of the requi-

site baseline studies and the completion of mine plans and final
design of the project.

S MAJOR REGULATORY REQUIREMENTS

Regutations for construction and operation of this facility relative to
(_ impacts on ecosystems would be enforced through the EPA, DEC,

14-9
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NMFS, FWS and DF&G.: This regulation would most ilkely be in the
form of stipulations concerning both construction and operation that
became a part of either a CCE permit for "Discharge of Dredged or
Fill Material into U.S. Waters" or an EPA "Permit to Discharge into
Water" (NPDES). In addition, stipulations related to the issuance of
DF&G's "Anadromous Fish Protection Permit" would provide the state's

primary method for protecting and preserving fish and game of
anadromous waters.

EM'VIRONMENTAL ACCEPTABILITY OF PROPOSED ACTION

The vast majority of the potential impacts associated with the pro-
posed project can be mitigated by proper design, construction and
cperational procedures. However, impacts on the headwaters of many
of the smalier streams within the system would be unavoidable due to
the very nature of mining operations. The loss of habitat created by
the mines should not, of itseif, constitute a substantial impact on the
terrestrial acosystems; and the reclamation plans provide for the
restoration of such habitat as is lost in the initial mining stages.
Loss of some wetland habitat on the Nikolai escarpment would be
inevitable with the construction of the Tacility.

Many of the potential impacts indicated will be considered in greater
depth as fleld investigations continue and more adequate basuiine
information becomes available. This additional information will pro-
vide tits basis for the development of adegquate mitigative measures

e s
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AlR QUALITY

Atmospheric pollutant emissions are associated with virtually every
aspect of the proposed project from the mining of coal to the synthe-
sis and shipping of product methanol. Sulfur oxides, particulate
matter, nitrogen oxides, carbon monoxide, and hydrocarbans repre-
sent the bulk of these emissions. The means by which poliutants are
introduced to the atmosphere vary accoiding te the operations creat-
ing the pollutants., Contaminated gas streams are directed to cle-
vated stacks where possible; howewver, significant emissions are
axpected from diffuse, low-level sources such as vehicular traffic,
wind-blown storage piles, and leaks in equipment fittings.

Once a particular poliutant reaches the atmosphere, the likelihood
that it would adversely affect the environment depends on the
ambient concentrations thac resuit and the sensitivities of receptors
that are present. Reasonable predictions of ambient air concentra-
tions (& 25%) require detailed descriptions of existing conditions
(potlutant monitoring), all important sources of air pcHution, and the
processes that will govern the transport and diffusion of pollutants
{meteorological monitoring). An inventory of receptors in the area
should consider sensitivities of animal and plant life, the possibility
of aitering soils and water systems, and other concerns such as
inadvertent weather medification, changes in precipitation chemistry,
deterioration of man-marie materials, and visibility impairment. The
existing data base is not sufficient to support a detailed analysis of
the air quality impact of this project. There have been no previous
efforts to collect metsorologlcal or air quaiilty data in the project
rea. The nearest National Weather Service stations are at Kenai and
Anchorage, 35 anc 75 miles away. Meteorological wata also have been
cotlected at the oil platforms in Cock Inlet, and at the Beiuga pocwer
plant to the north and the Big River weather station te the south.
The goals of this impact analysis theratare are limited to :dentification
of the major sources of atmosphe-~ic pollutants, determination of
the temporal and spacial scales over which significant impacts wou.d
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occur, and recommendations on how to perform a more detalled analy-
sis capable of satisfying the technical documentation regquiraments of
a4 permit to operate a source of air pollution in the State of Alaska.

In the remainder of this section both construction and longer term
effects are discussed with regard to the above objectives. An emis-
sions inventory is presented for each case, and for situations when
estimates of ambient air concer.rations were possible the resuits of
thece calculations are discussed. Since the applicability of ambient
air concentration estimates is limited to well defined sources of pol-
lutants, the air quality impacts of construction and mining activities
are described lzrgely in gualitative terms.

CONSTRUCTION EFFECTS

Pollutants of concern which wculd be associated with the construction
phase of this project are particulate matter, nitrogen oxides, carbon
monoxide, hydrucarbons, and sulfur oxides. Emission rates would
vary seasonally depending on tha amount of construction activity and
the frequency of precipitation. Total annual emissions of pollutants
would also vary during the anticipated 38-month construction period,
reacning a peak in 1986.

The two largest classes of air pollutant sources during plant con=
struction weould bke land disturbances and wvehicdalair exhausts.
Particulate matter would be gererated by site clearing and prepara-
tion, the action of wind on exposed surfaces, gravel extraction and
preparation, concrete batching operations, the burning of tree and
brush cover, and diesel and gasoline powered equipment. Combustion
of diesel fuel!, gasoline, and vegetative cover zlso would produce
carbon .monoxide and hydrocarbons. Nitrogen oxides and sulfur
oxides would be associsted with diesel fuel and gasoline combustion,
and to a lesser extent tree and brush burning. Significant anhient
air impacts from the various pollutants emitted could affect an area of
40 square kilometers around this concentration of sources.

15-2
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Pollution control measures would focus on the largest source of poliu-
tants, wvehicular traffic. Roadways, once built, would recaive regular
maintenance and would be sprayed with chemically treated water
during dry spells. To the maximum extent possible, traffic would be
confined to these roads. Vehicular exhaust emissions would be min-
imized through a regular inspection and maintenance program. To
insure that the above practices wouid be implemented throughout the
entire construction phase, they could be incorporated in construction
contracts along with ithe other usual construction specifications,

EMISSIONS AND LONG TERM EFFECTS

Process Plant Area Emissions

¢ Coal Preparation

Coal arriving at the methano! plant would require a considerable
amount of handiing before use. Dust is gensrated during unload-
ing; stacking and reclaiming of storage; and conveying, crushing,
and screening operations. For the most part, this dust can he
collected and nassed through bag-type filters capable of 99.9%
recovery. All operations except unloading, stacking and reclaim-
ing can be controlled in this manner. A sSpray suppressich system
would control dust at the coal unloading station. Stacking and
recli:ining of coal would be dune with a bucket wheel stacker/
reclaimer. When this plece of equipment is operated properly,
dust emissions can be reduced significantly compared to conven-
tional methods of storage addition and irecovery. Also, vehicular
traffic around the storage pile, which con contribute up te 40% of
the total fugitive particulatz matter emissions associatad with raw
material storage facilities, is virtually eliminated by this method.

15-3
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Process Coal

Pracess coal must be dried before gasification, and this would be
accomplished with coal-fired thermal dryers. Particulate matter,
sulfur oxides, nltrogen oxides, carbon monoxide, and hydrocar-
bons would be emitted during this operation. The contaminated
exhaust gases would be scrubbed of particulate matter, then
vented to the atmosphere. Ash and char would be conveyed
pneumatically from the boilers and gasifiers to the coal preparation
area before belng loaded aboard trains bound for the mine. The
nitregen gas used as a transport medium would ba vented tc the
atmosphere after a baghouse removed particulate matter. Carbon

monoxide and a small amount of hydrogen sulfide would be present
in this exhaust.

Coal Gasification

Th2 major, distinct sources of poilutants in this section would be
relsted to the acid gas removal and sulfur recovery processes.
Excess carbon dioxide would be removed selectively from the syn-
thesis gas in the acid gas removal process and then released to
the atmosphere. This carbon dloxide exhaust would be contamin-
ated with hydrogen sulfide, carbonyl sulfide and carbon monoxide.
Synthesis gas alst would be stripped of hydrogen sulfide, result-
ing in a contaminaied gas stream that requires further processing.
A Stretford sulfur recovery systemt would remove 99.5% of the
hydrogen suifide from this stream. Cieaned gas whict contains a
small amount of hydrogen sulfide, carbonyl suifide and carbon
monoxide thern wouid be vented to the atmosphere.

in the area where methanol is produced from synthesis gas, a
reformer furnace would be used which burns purge gases from
downstream methanol synthesis operations. Combustion products
containing nitrogen oxides would be exhausted to the atmosphere.
The gasifier coal-feed system would require nitrogen purging :ic




remove gases that escape from the gasifiars during charging.

_ These purge streams would be directed to a continuously cperating

L elevated flare. Vapor rerovery systems on synthesis gas scrubber

: wastewaler treatment and compression equipment aiso would be

: directea 1o this fizre. Particulate scrubbing would be perfaormed

} before the coal-feed system and wactewater treating vents were
' flared.

® Fugitive Emissions

Assaciated with synthesis gas processing would be fugitiva emis-
sions from leaks In pipeline valves and flanges, relief and sam-
pling valves, pump and compressur seais, and fuel and praoduct
storage tanks. Product storage loszes and compressor saal losses
would be controlled by vapor recovery systems. This is also true
for losses assoclated with shiploading of methanol. The rema.ining
sources of fugitive emissions must be controlled through regnar
( monitering and maintenance.  Tioese fuglitive emissions would
include hydrocarbons, carbon moroxide and hydrogen sulfide.

A single water cooling system wusing mechanicai draft cooling
towers would serve various heat exchanging equipment tnroughout
the piant. Water losses to the atmosphere would snly be contamin-
ated by leaks that develop In any of these heat exchangers.
Possible contaminants include gaseous compounds such as carban
monoxide and hydrogen suifide, hydracarbons (mostly methanot),

and dissolved solids that are not removed in make-up water treat-
ment,

Power Plant

The majority of steam and all power requirements would be supplied
by coal and gasifier char fires bcilers. Combustion products would
be vented directly to the atmosphere after approximately 99.9% pir-~
( ticulate removat by a bag-type dust collector. This exhaust stream
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would contain residual particulate matter, nitrogen oxides, suifur
oxldes, carbon monoxide and hydrocarbons. Particulate matter emis-
sions would have a composition similar ta the ash produced. With a
few notable exceptions, trace elements would appear in the same con-
centrations both in bcttom ash and fly ash. Very efficient particu-
late removal is, therefore, an effective way of minimizing trace ele-
ment emissions. Certain emissions of mercury and selenium may be
valatile in the boiler exhaust gas and could not be captured by a bag
filter. Elements such as lead and cadmium tend to be concentrated in
the fly ash, thus decreasing the effectlveness with which a baghouse
can reduce their emission. Other trace elements of concern that have
been detected in Alaska coals are beryilium and fluarine.

% Start-up and Shutdown

Pallutant emissions during start-up would differ from normat oper-
ating emissions for two important reasons: Initial heat require-
ments would be supplied by natural gas combustion, and off-
specification synthesis gas would require disposal. One low-
pressure flare system would be necessary to burn off-specification
synthesis gas produced in the gasification start-up sequence.
This gas would be scrubbed of particulate matter before flaring.
It would net pass thrcugh sulfur removal equipment, so sulfur
oxides would be emitted, as well as nitrogen oxides and particulate
matter. Natural gas burned far initial equipment heating would
create nitrogen oxides, sulfur oxides, carbon monoxide, particu-
tate matter and hydrocarbons. In the coal preparation area a
small increase in fugitive particulate matter emissions would be
expecterd due to the increased activity around storage piles as
they are brought up to the required size.

Process equipment must be shut down for inspection, maintenance
and cleaning, causing changes in emissions similar to those exper-
ianced during start-up. Particulate matter, sulfur oxides and
nitragen oxides would be emitted from the low pressure flare sys-
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tem until gasification stops. The initial purge of shutdown egquip-
ment also requires flaring.

Emergencies

Diverted synthesis gas would be directed to either the high .or low
pressure flare system in the event of process upscts that cause or
require equipment shutdowns in any of the three methancl produc-
tion trains. Nitrogern oxides, sulfur oxides, particulaie matter,
carbon monoxide and hydrocarbons would resuit from flaring the
diverted gas streams.

Mining Area Emissions

The largest emissions of air pollution which would be associated with
the surface mining activities arise from major equipment operation and
haul road traffic. Minor sources include the coal handling facilities,
and blasting, drilling, and ash unloading aperations. The diesel-
electric railroad which would transport coal from the mine to the
plant and ash from the plant to the mine would be a significant
source of pollutants. Most of the total emissions from all of the
above sources would be comprised of particulate matter; however,
diesel fuel combustion also produces nitregen oxides, carbon mon-
oxide, sulfur oxides and hydrocarbons.

Air poliution contral measures for mining and coa! trangportation
address both major and minor sources. Water trucks would be used
to wet haul roads in dry weather. Emissions from diesel fuel com-
bustion tan be minimized by an aggressive repair and maintenance
program. Dust collection would be possible for coal handling opera-
ticns (screening, crushing, conveying). Coal storage piles, normally
one of the largest sources of particulate matter, would be enclosed,
and recovery of coal would be from the bottom of the heap. Tempor-
ary stabilization of spoil piles before recycling and of ash soil cover
before revegetation would minimize wind-generated dust.

15-7
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Alr Emission Effects

Emission rates for the various pollutants ware related to ambient ajr
concentrations by means of computer-based atmaspheric dispersion
models. These dispersica madels are generally classified as the
Gaussian type and are considered to be state-pf-the-art techniques
for estimating the impact of non-reactive poliutants. Some basic
assumptions inherent in these algorithms are:

1. The emission rate is constant and continuous over the time period
of interest.

2. All meteorological variables are constant over the time period of
interest.

3. The wind speed Is constant througlhout the neight of the piume.

4. Concentration profiles in the crosswind and verticle directions are
desciribed by Gaussian distributions.

5. Adsaerpiion, deposition, and possible chemical changes within the
plume are not considered.

6. lhe etfects of terrain on wind currents are not considered.

The procedures used to make dispersion estimates were: All plant
emissions were quantified and points of release were described;
meteorological conditions leading to high ambient air concentrations
were identified for eacn source type; and finally, calculations were
made of the maximum ambient air concentrations which could result.

The vaiues obtained were compared to applicable air quality stan-
dards.
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Models Used

Two EPA recommende< dispersion models were used in this screening
analysis. The PTMAX model, a single saurce model capable of esti-
mating maximum amblent air impacts and the distance downwind tnat
they will occur, was used for evaluating the impact of point sources
in neutral/unstable atmospheric conditions for averaging periods 24
hours or less. The VALLEY mode! was used for estimating 24-hour
average concentrations due to all sources for which stable atmes-
pheric conditions and Impaction of plumes on elevated terrain was a
concern. VALLEY was also used for calculating annual aveivge con-
centrations for S0p, NOz, and particulate matter.

Since estimates of pollutant concentrations are required for various
averaging times ranging from 1 hour to a day, and the PTMAX model
only calculates concentrat 'ns appropriate for a 1 hour average, fac-
tors relating concentrations averaged over different time periods were
used. In this way multiple hourly average -oncentrations cou!d be
estimated from 1 hour average concentrations. These factors were

appiled Independent of stability classification and in the following
manner:

X (3~hour) = 0.8X{1-hour)
X (8-hour) = 0.6X{1~hour)
X{(24-haur) = 0.3X{1-hour)

Table 15.1 summarizes New Source Performance Standards (NSPS)
emission requirements and expected emission rates based on a meth-
anol production rate of 54,000 barreis per day.

The Clean Alr Act created regulatory requirements to prevent sig-
nificant deterioration (PSD) of air quality both in attainment aress,
or areas of the country currently cleaner than the National Ambient
Air Quality Standards (NAAQS). The Beluga-Tyonek areas currently
have ambient air quality cleaner than defined in the NAAQS for cri-
teria pollutants, and has bean designated a Class |} attainment area.
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PSD review is required when a criteria pollutant in an attainment
srea for that pollutant is emitted In excess of 100 to 250 tons per
year after ilihe use of poliution control equipment. Acceptable and
expected emissions 'evels for applicable criteria and non-criteria pol-
lutants are given in Table 15.2.

Table 15.3 suinmarizes the yearly emnissions of particulate matter,
sulfur oxides, nitrogen oxides, carban monoxide, reduced sulfur
compounds, and hydrocarbons that would be associated with the coal
pasification plant and the mine. The emissions rates are based on a
methanoi production rate of 54,000 barrels per day.

The procedures for estimating maximum concentration increases due to
the new source wera designed to describe worst case situations with
a factor of safety. When it was determined that allowable increases
or concentration ceilings would ba threatened, it was concluded that

the disperscn of emissions creating these conditions should be
analyzed in mere detail.

The mudels used are subject to limitations not only dus ta assump-
tions Inherent in their use but also because the input data are not
necessarily truly representative of conditions at the proposed site.
The primary concerns about the applicability of this analysis and
their impact on a preconstruction monitoring program are discussed
helow.

1. PTMAX and VALLEY models use wvertical and horizontal dispersion
parameters (oz and oy in the calculations) that were developed for
releases over open, flat terrain and short {a few kilonieters) dis-
tances of travel. Dispersion in complex terrain iz better de-
scribad by site-specific parameters that can be developed from
measurements of wind spesd fluctuations. Since the diffusion of
pollutants is sensitive to these measurements of turbulence, a
monitoring program that would provide enough data to calculate
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the dispersion paramelers appropriate for the proposed plant site
Is necessary. )

2. Background concentrations used in this analysis were necessarity
conservaiive. In some cases they represent a significant portion
of the amblent air concentration ceiling. A monitoring program to
measure the actual concentrations of 50, NOs, and TSP wouid
greatly improve estimates of maximum impacts. In addition, mon-
itoring data for NO; taken by others south of the plant site and
across Cook Inlet, where most of the industrial development is
wocated, would help to determine whether pristine conditions are
present in that ar=a also.

3. Meteorological data used for input to the annual average arialysis
was collected at a National Weather Service Station near Kenai.
These data must be assumed to vary somewhat from actual condi-
tions in the project arga, but are considered sufficiently repre-
sentative for use in this pretiminary feasibility analysis.

MAJOR REGULATORY REQUIREMENTS

The federal Clean Air Act Prevention of Significant Deterioration
{PSD) program and the State of Alaska Air Quality Control Permit to
Operate program are the two significant regulatory framewnrks that
would Impose major permit requirements on this project. The PSD
program requires preconstruction approval of plants that have sig:
nificant emissions potentials., A plant is subject to PSD regulations if
potential emissions of any regulated pollutant exceed 100 tons per
year for plants within 28 specified industrial categories or if potential
emissions exceed 250 tons per year for any other plant. Coal gasifi-
cation or methanol planis are not listed among the 28 source types.
However, the proposed plant wou'!d gesnerate the pollutant emissions
estimated to exceed 250 tens per year, so PSD preconstruction review
would be required. The review is an extensive praocedure Involving
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baseline meteorological and air guality monitoring, rigorous data
analysis and an [ntensive permit review by the Environmental
Protection Agency (EPA). The Regicn 10 cffice af the EFA would
review this project and issue the PSD permit. PSD nermits typically
silpulate compliance monitoring and repordng. A lzad time of 24 to
30 manths should be allowed tc comsiete the permitting process.

The State of Alaska Air Quality Control permit program is adminis-
tered under the authority of 18 AAC 50 by the Alaska Department of
Environmenta! Conservation. This program invoives a permit to
operate, compared to the preconstruction review concept on which the
PSD program is based. Permit applications should ve filed with the
DEC 30 days or more prior to the commencement of operations, and
must be accompanied with a specified set of information and operating
documents. The DEC may require the permit applicant to install and
maintain monitoring equipment, and ¢ provide source test reports,
emission data and periodic reports. The Ar Quality Control Permit
to Operate is Issued for o pariod not to exceed 5 years, at which
time a permit application must be filed anew.

ENVIRONMENTAL ACCESTABILI™Y OF PROPOSED ACTION

A review of existing data concerning meteorclogical and ambient air
quality background conditions and the screening review of the anti-
cipated emissions from the plant indicate that the proposed facility
could be b-iilt well within the limits of present air quality laws using
current techneology. There would be measurable deterioration of the
ambient alr quality surrdunding the immediate project area, but it
would be well within the aliowable increments set forth in the federsl
environmental regulations, This feasibility study indicates that both
the state and federal permits could be obtained, although in the case
of the PSD permit it could be an expensive and time consuming
process,

Pia=10
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15.0

QCEANOGRAPHY

CONSTRUCTION EFFECTS

Oceanographic conditions within the Beluga/Trading Bay/Drift River
area probably would be only slightly and terporarily affected by

. construction of the proposed facilities including the construction

dock. The primary Impact would be relatively small increases in the
amounts of sediment and turbidity in the marine environment.

The acean floor would be disturbed temporarily by the driving of
piles for the construction dock facilities. Fill mataerial utilized in the
construction of the dock would be clean, well graded sands and
gravels to minimize the impact on water quality. 7The estimated sus-
pended sediment which would be created by all the construction
activities is very small relative to the normal amount of sediment
nzturally present in upper Cook Inlet wakers.

LONG-TERM EFFECTS

The effects of accidental spills of methanol into the marine environ-
ment are considered later in Section 21.0 METHANOL IN THE ENVI-
RONMENT. This discussion considers thes source and transport of
those petential spills. The most likely opportunity for an accidental
spill would be at the Drift River terminal, either during maneuvering
or load transfer operations. Spills also could occur in transit, most
commonly due to equipment failure, human error, ballast discharges,
structural failures or vessel casualities. Hazards to navigation in
Cook Inlet and ice conditions are considered In Section 7.0 OCEAN-
OGRAPHY.

The two main factors which affect transport of spills are currents
and wind. Generally the speed of pollutant transport due to current
and wind Is 3% of the wind speed plus the current speed. Detailed
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current measurements along the west side of upper Coak Inlet are
lacking, therefore, specific pollutant transport determinations cannot
be made. Generally, currents move north along the west side of the
Inlet, mixing with freshwater sources which flow in from the major
tributaries, and then move easterly near Fire Island, and south along
the Kenai Peninsula. Bathymetry, tidai ranges,.and currents are
being studied in this general area as part of another project study
related to the development of the Beluga coal fields.

MAJOR REGULATORY REQUIREMENTS

During construction, fill material woulid be dredged out of and/or
placed into upper Cook Intet -- a navigable waterway. In addition,
the construction operation would place a structure in a navigablzs
waterway. These operations would require iwo permits, to be oh-
tained from the U.S. Department of Defense, Department of the
Army, Corps of Engineers.

The discharge of dredge or fill materlal into U.S. waters, including
tidelands and wetlands, must be authorized by the Corps of Engi-
neers. This permit is mandated primarily by Section 404 of the Clean
Water Act, as Amended. The other major federal permit concerns the
placement of any structure in or over the navigable waters of the
United States; or the excavation of material in such; or the accomp-
lishment of any other work affecting the course, location, condition
or capacity of such waters. This permit requirement originates from
Section 10 of the River and Harbor Act of 1899.

In addition to the above federal programs, state reguiations affecting
the proposed project ars concerned primarily with discharges to the
marine environment and adherence to -pertinent coastal zone manage-
ment regulations.
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ENVIRONMENTAL ACCEPTABILITY OF PROPOSED ACTION

The anticipated short-term construction effects on the marine envi-
ronment are caonsidered to be nominal due primarily to the size of
Cook Inlet and the heavy natural sediment load. With adequate
safeguards, the long-term impacts should also be negligible.
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17.0 ARCHAEOLOGIC AND HISTORIC SITES

CONSTRUCTION EFFECTS

A literature survey of historical and archaeolegical sites indicates
that there are eight sites besides the many within the present Village
of Tyonek that are near the study area. Only the site at ths Village
of Ladd lies outside of the former Moguawkie Reservation boundarivs
J in the lower Chuitria River vicinity. The possibility that undiscov-

ered sites might be found or impacted during construction activities
is always present.

: An on-the-ground survey would be neéessary to determine the prob-
able location and significance of any sites in the ar=a. Probable sites
would include aboriginal hunting trails; ‘remains of structures and
i artifacts situated along those trails; seasonal camp sites, particularty
in fishing arews; storage cache pits; and military trails.

Greatest potential impact to unidentified archaeologic and historic
sites would arise during opening of and production from a suriace
coal mine. Any site not identifled before production begins probably
would not be recognized during preduction. Indirect impacts to the
sites couid arise from exposure to the Influx of additicnal people to
the previously remote area.

et mgem e

T Y

LONG-TERM EFFECTS

Long-term effects of the proposed development regarding preservation
of archaeclogic and historic sites could result from the increased use
of the area, particularly if visitors included amateur artifact collec
tors. .
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MAJOR REGULATORY REQUIREMENTS

Prior to commencement of construction, a letter detailing the proposed
construction and a map outlining the impacted area must be sent to
the chief of the State Office of History and Archaeclogy. A review
of the appiication will be made by the state, and a determination will
be made concerning whether an on-the-ground survey of the area is
necessary. The guidelines for such a survey can be found at 36
CFR 800, Protection of Historic and Cultural Properties.

ENVIRONMENTAL ACCEPTABILITY OF PROPOSED ACTION

There are no known archaeologic or historic sites in the immediate
project area. Although research indicates a potential for various
cultural remains in the general vicinity, careful construction practices
and a preconstruction archaeoclogical survey would. prevent adverse
effects on peotential archaeologic or historic sites.
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18,0 SOLID WASTE

CONSTRUCTION EFFECTS

Clearing Debris

Vegetation consisting of brush and moderate tree cover would be
cleared from approximately a 1,000-acre plant site area. in addition,
vegetation wouid be cleared from a transportation corridor to the the
mine areas. Material would be stacked and burned. Air quality
would be temporarily impacted adverse'y in the surrounding area but
rapid dispersion In a ciean air shed should quickly alleviate the
effects.

Construction Refuse

Solid waste refuse produced during construction would consist pri-
marily of construction rubble inciuding boxes, cans, wrapping
paper, hardware, broken and leftover materials, etc. Construction
workers would generate additional refuse (Table 18.1), at a rate ‘of
about 7 Ibs. per worker per day. This refuse would be compacted
and disposed of in an envircnmentally acceptable landfill.

Table 18.1
CONSTRUCTION REFUSE

Manpower Compacteu Refuse Bulky Refuse
{Date) Lbs./Day Cu.Ft./Day Lbs./Day Cu.Ft./Day
500 3,500 88 3,500 605

Construction

(1984-85)
3,500 24,500 612 24,500 4,235

Construction

‘ (1986)
= Basis: 7 Ibs/day genersted per man. (Anderson 1372)

o e
.

Bulky Refuse: 162 Ib./cu.yd. (Jackson 1979)
Compacted Refuse: 40 |b./cu.ft. (Kroneburger 1977)

AR i e
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LONG-TERM EFFECTS

Ash and Sludge

Ash and char would account for the largest amount of solid waste,

There also would be some siudge, which would be predominantly ash
that has been scrubbed from the raw gas, then concentrated.

Ash and sludge streams would be generated from coal storage and
preparation, gasification, raw gas cleaning, and cooling processes.
Precipitation would be the major probiem in tha coal storage and
preparation area. Runoff water would contain suspended particulate
matter. This water wouid be collected in a retention pond lined to
prevent groundwater seepage, and would have a residence time of
significant duration to allow solids to settle and to promote biological
action.

Retained solids would result from stockpiled coal, which is not a
solid waste as deflned by 40 CFR 267 (A) and, therefore, not sub-
ject to Resource Conservatlon and Recovery Act (RCRA) regulations.

The largest amounits of ash and char would be produced by the gas-
ification of coal in the Winkler gasifiers and the subsequent gas cool-
ing and char recovery. Ash and char aiso would be generated in
the coal receiving, storage and preparation areas. Char from the
waste heat recovery system would be removed by dry cyclones and
used as fuel In the offsite boilers and therefore is not a waste
stream, but a fuel material. Ash would be produced from the power

plant boilers. The combined solid waste that musit be disposed of is
described In Table 18.2.

Ash would be produced by the power ptant boilers. The combined
solid waste that must be disposed of is described in Table 15.2.
The ash and char solld waste is not a hazardous waste as described
in 40 CFR 261.3. The preferred method of handling would be to
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Lo Table 18.2

o COMBINED SOLID WASTE
* Tons per Day (TPD)/Cubic Yards per Day (Cy/d)

Coal/Char Water Total Dry Wet

T TRD Ash TPD TPD TPD Cy/d _Cy/d  _Cysd
) 181.0 689.1 2,017.6  2,917.6 3,974 1,544 2,430
] ‘ 132.5 4,595.9 945.2 5,673.6 9,811 8,709 1,122
313.5 5,285.0 2.9%2.7 8,591.2 13,805 10,253 3,552

return it to the mine pit as part of the surface mining reclamation
TN program. Twa trains each utilizing 11 special side-dump ash cars
' would operate three trips per day to dispose of a total 66 carioads of
_ ash, Two trains utilizing 12 special side-dump sludge cars would
- '. ' make three trips dally to dispose of a total 72 carleads of sludge per
] day. The combined ash and car wauid contribute & total dry volume
- of 10,253 cubic yards per day of solid waste toward filling the mine
SRR o pit. Although this volume would be easily accommodated in the mine
. ' pit, a substantial commitiment of real estate would be required to
dispose of the same quantity in a sanitary landfill.

‘ ' Any solids remaining in the raw gas would be removed in the raw
L " : gas cleaning and coaling sections by Quench Venturi type scrubbing.
. . . The spent water would be withdrawn to settlers where the particle-
o laden water would be concentrated to 15% soiids content, then sent
to a rotary filter system it would be concentratea to 70% solids. The
5 . filtrate would be sent to wastewater treatment. Further evaluation
] . . of the cake is necessary to determine an enviranmentally suitabie
. method of disposal.

Y
R
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Methanol Process Sclid Wastes

Solld process wastes consist of spent catalysts from various process
sectlons Including CO shift and COS hvdrolysis, acid gas removal,
sulfur recovery system, guard vessels, and methanol synthesis. It
must be emphasized that cavalysts are only disposed of neriodicaliy.
Expected normal catalyst lives are given in Table 18.3.

Table 18.3

EXPECTED LIVES OF CATALYSTS

Catalysts Normal Life
CO Shift 3 years
COS Hydrolysis 3 years
Sulfur Guard (Zn0) 1.5 years
Chiorine Guard (Proprietary) 1.5 years
Methanol Synthesis (Cu Based, Proprietary) 5 yeurs

Further evaluatien nf each spent catalyst will be needed to determine
methods of disposal which are environmentally acceptable. Spent
catalysts in solvents generally would e regenerated, but those
which must eventually be thrown away are sufficiently benign that
they can safely be disposed in a landfill. Several spent catalysts
may have a marketable value for recovery of metals. These include
ZnS from spent Zn0 and spent copper-based catalyst from methanol
synthesis.

Further evaluation of purge solution from the acid gas recovery unit
is also needed. However, sodium sulfate, sodium thiosuifate and

sodium carbaonate are not on the hMazardous materials list {40 CFR
261(D17).

Approximately 22 tons per day of by~product sulfur would be pro-
duced from the Stretford sulfur recovery unit. This would ba a
chemically inert material most likely in the form of molten sulfur. It
is nonhazardous. The preferred method of handling the material

would be to return it to the mine pit as part of the surface mining
reciamation program.
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Hazardous Substances

The solid waste materials anticipated to be produced from the gasi-
ficatlon/methanol plant operation were reviewed, and at this time
there are no materials known which are considered to be hazardous
per the Subpart D list of materials in the Hazardous Waste Manage-
ment System (40 CFR 2681[D]). After the plant commences operation,
a testing program would be required to confirm that hazardous mate-
rials are not being produced. |If it is discavered that any of the

materials are hazardous, they would be subject to the "cradle-to-
grave” contro! as defined in RCRA.

Fugitive Coal Dust

Although coal dust is a salid waste by-product from plant operation,
the discussion of its impacts is presented in Section 15.0 AIR
QUALITY since it is an airborne contaminant.

Refuse

Operation of the plant and mine weould generate refuse in amounts
estimated as:

Manpower Basis 1,000 :
Compacted Refuse 175 cu.ft./day (7,000 {bs/day)
Buiky Refuse 1,210 cu.ft./day (7,000 Ibs/day)

This material either would be incinerated or disposed of in an envi-
ranmentally acceptable landfill. An incinerator would be subject to
environmental controls under Alaska Salid Waste Management Regula-
tions (18 AAC 80) which control particuiate emissions to the atmos-
phere. A landfill would be subject to regulations under the same
program to control' possibie leachate ccontamination of surface and
groundwater systems.

ee e o b TR Es s wra -k
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Sanitary Weste Sclids

Sanitary wastes would be processed In a trasatment plant at the
secendary level such that the effiuent can be discharged either to
Cook Inlet or Nikolai Creek in a mannar that dues not cause violation
of Alaska Water Quality Standards. The sludges would be disposed
af in a landfill.

MAJOR REGULATORY REQUIREMENTS

RCRA of 1978 (Fedeta!)

The Resource Canservation and Recovery Act of 1976 (RCRA) re-
quires the Environmental Protection Agency to establish a national
Hazardous Waste Management Program to regulate all aspects of haz-
ardous waste from the time It is generated to the time it is properly
dispased of. This gives the EPA important regulatory authorities
with respect to hazardous waste.

On May 2, 1980 the EPA Instituted a "cradle-to-grave" management
system which was promuigated in the May 19, 1980 Federal Register.
These regulations are expected te have a major effect on the methods
used for hazardous waste disposal.

The new regulations require previous iand-based disposal and com-
bustion management ‘echniques to exhibit more efficient disposa!
techinologies. Land-based disnosal facilities are required to demcn-
strate more effective containment of waste. This containment should
prevent the leaching of contaminants into groundwater sources.
Ambiant groundwater monitoring of surface impcundments, landfilis
and land-treatment facilities containing hazardous wastes wili be
imptemented to evaluate containment efficiency. Ambient groundwater
manitoring must be Initiated by November 19, 1981 unless it can be
shown that the hazardous waste has a low potential for migration.

18-6




' Combustion technologles will aiso be required to show imprcved per-
formance standards for emission control, destruction efficiency and
residual management.

A solid waste is classified hazardous if it exhibits any one of ths
four characteristics of ignitability, corrosivity, reactivity and toxi-
city (40 CFR 261 [C]) or Is included on the list developed by EPA
(40 CFR 267 {D]). Persons who generate, transport, treat, store or
dispcse of such hazardous wastes must compiy with all applicable
requirements of 40 CFR 122, 124 and 262 through 265 of Chapter 1
and the notification requirements of Section 3010 of RCRA. 40 CFR
261 (A) establishes special reguirements for small-quantity genera-
tors (less than 1,000 kg/mo). It also runtains the EPA definitions of
solid and hazardous wastes plus 2 list of materials which are either
wholly or partially excluded from the requirements in 40 CFR Parts
262 through 265, 122 and 124.

18 AAC 60 (State of Alaska)

Und2r the Alaska Administrative Code (ACC), a Solid Waste Manage-
ment program |s administe~ed by the Aiaska Department of Environ-
mental Ceonservation. The program institutes a permitting procedure
to control landfill operatlons and incinerators with greater capacity
than 200 pounds per hour. The disposal methads seiected for this
project would require permitting under 18 AAC &0,

ENVIRONMENTAL ACCEPTARILITY OF PROPOSED ACTION

All known solid wastes from this project should be safely dispusable
iither in a landfill or by incineration. There are some methods of
disposal for certain sludges that are yet to be defined. |If any of
these materials turn out to be hazardous or otherwise unsafe te dis-
pose of either in a senitary landfill or in the mine reclamation oper-
ations, other environmentally acceptable alternatives such as inciner-
ation or removal to a hazardous waste depository would be employed.
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19.0 SHORT- AND LONG-TERM SOCIQECONOMIC EFFECTS

CGOK INLET IMPACTS

Population and Empleyment

In the long term, it Is expected that the project would create some
1,300 direct and indirect jobs at the project site, and a lacal popu-
lation of approximately 2,600. Much of this employment likely wauld
originate fram Anchorage and the Kenal Peninsula. It is wunlikely
that additional employment and popuiation would result directly from
this project on the west side of Cook Inlet (discussed further in the
following section)., However, it is expected that the project wauld
generate additional employment in Anchorage and the Kenai-Soidatna
area. These off-site employment effects would result from the pur-
chases of goods and services by the plant and its work force, and
from the expenditure of property tax revenue by the Kenai Peninsula
Borough.

As the commercial transportation and communications cenmter of
Alaska, Anchorage is affected to some extent by resource develop-
ment throughout the state. The secondary economic impact on
Anchorage would be significant with this project because it is located
only 75 air miles from the city. It is ilkely that the plant operator
would locate its administrative headquarters in Anchorage, thus
creating direct project employment in the municipality. However, it
is indirect employment and income created by the plant which would
be most important to Anchorage. Substantial gquantities of opera-
tion and maintenance suppiies would be purchased in Anchorage or
through Anchorage dealers, as would construction, engineering,
transportation, and other services. Material and labor for specialty
fubrication and construction associated with ongoing capital improve-
ments would alse be purchased in Anchorage and, to a lesser extent,
in the Kenai area.
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in addition to goods and services purchased by the plant operator
and its contractors, Ancharage would also provide goods and serv-
ices to the residents of the new west Cook Inlet community. Anch-
orage wholesalers would supply Iocal retallers with the bulk of
groceries and durable goods that they would market in the new
town.

Pubilic sector expeﬁditures from property tax revenues derived from
the project may also be expected to create employment, in this case
for the Kenai-Soldotna area. Predictions of future property tax
revenues to the Kenai Peninsula Borough from the project have not
been attempted, but they likely would be substantial. Much of the
property tax revenus generated by the project likely would be usad
to provide local services to the new town residents. However, the
plant would represent a significant taxing asset to the entire bor-
ough (it would substantially increase the per capita valuation of the
borough), and revenue derived from it would be used to expand
borough services and facilities on the peninsula, as well as in the
wast Cook Inlet project area. Thus, the project would result in an
expansion of borough employment and borough-related employment
{construction and maintenance work, etc.) in Soldotna and elsewhers
in the borough. Also, the scope of routine administrative tasks of
the borough (planning and zoning, for example) would expand as a
result of the existence of the plant and new town, necessitating some
increase in borough staff.

Growth-inducing Effects

Apart from the secondary employment effects m the Anchorage and
Kenai areas discussed above, this project would not be expected to
stimulate "downstream® Industrial development or other sizable com-
mercial or resource development ventures locally or eisewhere in the
state.
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Methanol produced by this project would be used primarily as a sup-
plemental fuel source. Its primary market would be the west coast
ef the United States. Its high cost relative to other energy sources
in Alaska does not make it attractive as a source of energy for new
industry or feedstcck for local petrochemical manufacture.

Construction and operation of the mine, plant, and town sites should
not effect the aconomic feasibility of other resource ventures in the
west side of Cook Inlet, such as gas and oil exploration, logging and
timber processing, hardrock mining, fish processing, or manufactur-
ing ventures. These types of projects stand or fall on the basis of
¢conomic factors and forces that are largely external to this ragion.
Facilities used in the operation of this coal-methanol project do not

have direct application to development projects that are not coal re-
lated.

The feasibility of other coal davelopment projects could be enhanced
if certain infrastructure could be shared between projects: The air-
port; segments of the transportation corrider between the mine areas
and the plant; the new town; telecommunications towers; dock,
and/or cther facilities. Savings realized through cost sharing and
economies of scale from joint use of Infrastructure could result in
significant reductions in capital costs.

Joint use of Infrastructure would require a great deal of planning by
the wventures involved, including consideration of the location of
facilities, their design, and financing.

Land Use, Transportation and Ownership Changes

In terms of land use, changes would tend te accelerate a process
begun with the timber sale ¢ Kodiak Lumber Mills in 1975. That is,
most of the area proposed for development of the plant, camp, new
town and airport is now crisscrossed hy logging roads, and most of
the spruce trees have been cut. Timber cutting and speradic oii,
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gas and coal expleration activities In recent years have already In-
troduced some permanent changes to an area formeriy used only for
subsistence hunting and fishing.

Despite these recent areawide activities, the project would affect
land ownership and management practices of the state, borough,
CIRI, and passibly the Tyonek Native Corporation.

°  State Lands

The new town and airport wouid be located on state land. The
methanol plant likely would be on CIR} land. The state already
has granted a 3Q0-foot-wide easement for the mine-to-dock trans-
portation corridor. The state Department of Natural Resources
likely would lease land for the town, whose developers would in
turn sublease properties for housing, commarcial and other devel-
cpment. The DNR would oversee siting of the town, camp, air-
port and plant, giving particular attentlon to issues of sanitation,
pntential for stream degradation, availability of water, and other
land management and classification criteria (AS 38.04.900, AS
38.05.020, AS 38.05.300). Ultimately, the Kenai Peninsula Bor-
ough wouid be responslble for town zening, subdivisions, and
miscellaneous permits.

The normal mechanism for DNR disposal of land for project facil-
itles reguires that land first be classified for specific purposes.
Most of the state land in the project area is classified for Re-
source Management, the broadest of 17 management categories
(coastal sections are mostly designated industrial Lands). DNR's
Planning Section could (under present statutes) develop an area
land use plan to determine more specific classifications better
suited to the proposed uses. For example, the methanol plant
could be designated as Industrial Land (as were the Kodiak Lum-=
ber Mill dock at Naorth Foreland and the Chugach Eieciric power
A plant north of Tyonek). The town site could be designated as
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Commerclal Land or Residential Land, or conceivahly the entire
project could be classified as Industrial Land. Each of the state
departments which would take part in preparation of the plan
(such as Fish and Game, Community and Reglonal Affairs, Trans-
poration and Public Facilities, Environmental Conservation, Com-
merce and Economic Development, and the DNR Division of Parks)
presumably would wish ta establish land classifications specific to
their concerns. Native corporations, the borough and industry
also would participate In preparing the ptan.

Additional likely areas of concern to the state would be Material
Land classification for apprapriate gravel extraction sites, and
possible Wildlife Habitat Land for certain streams. Dual or mul-
tiple~use classifications are possible, if uses are compatible (11
AAC 55.040).

-

Once the land use pilan for state lands had been approved, the
DNR Division of Forest, Land and Water Management could exe-
cute tand disposal (lease, sale, grant or exchange) agreements
for sites or preposed project facilities. If lease arrangements
wera executed, special provisions (such as restricticns on airport
use to approved aircraft, and/or eventual public use and main-
tenance of the airport) could be included. DNR could also grant
miscellaneous road and power easements.

The preparation of an areawlde plan utilizing public hearings can
be a very time-consuming task (2-3 vears). The Governor's Coal
Policy Group and the Beluga Interagency Task Force rouid help
expedite the process by assisting in identifying critical issues and
appropriave land use planning responses.

However the plan is prepared, it shouid consider not only the
CIRI/Placer Amex project, but also the Bass-Hunt-Wilson coal
mine and port, and other possibie power generation projects in
the vicinity. Extension of a new road or rail line from the Matan-
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uska Valley and construction of new power lines to serve these
projects have been discussed in the past. The Alaska Power
Authority will scon be studying the feasibllity of hydroelectric
power generation at Lake Chakachamna, about 25 miles west of
the project site. These projects all have implications for growth
in the Matanuska=-Susitna and Kenali Peninsula boraughs. How
these projects fit into regional patterns of growth and energy
facilities siting has not been I:ivestigated.

Thus, a land use plan should not only consider state lands, but
other ownerships as well, to guide the development of west Cook
Inlet. Such a plan might seek to minimize the duplication aof
transportation and utility_corridors, or to consolidate development
of the proposed CIRI/Placer Amex and Bass=-Hunt-Wilson town
sites. It might also consider the kind and location of port facil-
ities which are being studied for the entire state by the Depart-
mant of Transportation and Public Facilities (report due Septem-
ber 1981).

Borough Lands

The proposed camp site and a portion of the transportation cor-
ridor cross Kenai Peninsula Borough land west of Congahbuna
Lake. CIRl/Placer Amex would have to negotiate with the bor-
ough for right-of-way and lease of about 175 acres for the camp.
Although the camp would be dismantled, scme road and utility
lines could remain in place. A small 50-man camp could remain
for visitors after the plant is in operation.

Cook Inlet Region, Inc. Lands (CIRI)

CIRl is an active participant in the venture and would seek to
expedite project development on its lands. Most of the methanol
plant likely would be Ipcated on land whose surface estate is
owned by CIRI. CIRl's ownership ailows for gravel removal.
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There do not appear to be significant pre-existing leases which
would preclude plant development at this site.

° Tyunek Native Corporation Lands

Ne facilities are planned on land owned by the Tyonek Native
Corporation, and Tyonek Native Corporation has stated its oppo-
sltion to any easements across its land.

Borough Services Impacts

Development of a town near the plant could require the provision of
soma services from the Kenai Peninsula Borough. These services
wnuld include education, planning, and regulation of land use. The
level of planning, 2zoning and subdivision services provided by the
borough would depend on whether the community functions as a
"ecompany town" or becomes an incorporated city. Education would
be the responsibility of the borough in either a company town or an
incorporated city.

Actual impacts upon the barough would be expected to be small.
The cost of education is berne almost entirely by the state; and
even if the new town became an incorporated city, the borough
would be expected to delegate most of its planning and land use
regulation powers to the clty. Also, although the borough can
establish local service districts in unincorporated areas to provide
such services as sewer, water, roads, and solid waste, this is con-
sidered unlikely. Rather, Industry would cheose to develop these
Tacilities under its own needs and timetable.

The borough should be affected only if significant growth takes
place outside the town, on the Kenai Peninsula itself. Under these
circumstances, expansion of streets, utilities and subdivisions could
make demands upon the barough which might require some form of
short-term impact funding assistance.
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Options for Town Management and Governance

The choice between a company town or an incorporated city in-
voives questions of development control and cost-sharing for the
provision of services. A decision by industry to build and main-
wain all of the town's facllities and services wauld allow for
greater contral than would be possible if it became an incorpor-
ated city. Involvement of borough government in a company town
would be largely restricted to the development and operation of
schaols,

On the other hand, if the city were to incorporate, it wouid be
eligible for state revenue sharing funds; however, costs of muni-
cipal administration would also be created. A second-class city
may be formed tipon petition tc the Local Boundary Commission.
Requirements include: Designation of city limits within which
municipal services are to be provided; demonstration that the
cammunity includes sufficient human and financial resources to
support services; demonstration of a need for city government.
The degres of difficulty for the Kenai 'borough to provide some
services to the remcte site would play a part in this decision.

When the community reached a permanent population of 400, it
could incorporate as a first-class city which could levy and coilect
special charges, property and sales taxes or assessments {o amoi-
tize bonded indebtedness for sewage ccollection and water distribu-
tion systems, streets and other facilities. The municipality would
be eligible for other state and federal aid not available to a pri-
vate community.

Bills now in the state legislature {(SB 18(, HBE 170) propose
changes to the Municipal Code. Under the proposals, a city
incorporated after July 1, 1981 is entitled to an "organizational
grant" of $50,000 for the first year of transition to city govern-
ment. A city eligible for the first-year grant would be eliglble
for a second year grant of $25,000.
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The bills also abolish "Development Cities" legislation enacted
some years ago to facilitate energy-related new town development
(AS 29.18.230-450). Part of the argument to drop the legislation
stems from a state policy which discourages funding for special
private Interest projects, such as a company new town, where
broad public benefits are negligible. ©n the other hand, incor-
poration would make a community eligible for a variety of state-

funded programs. The legislation is expectad toc be enacted in
the 1982 l[egislative sassion,

Borough Planning of the Town Site

Under stzte law, boroughs have responsibilities for planning, plat-
ting and land use regulation on an areawide basis. However, the
borough assembly may delegate any of its powers and responsibii-
ities to a general law city in the barough, if the city first con-
sents by ordinance to this delegation. - The emerging policy of
the Kenai Peninsula Borough is to pass on 2zoning and platting
powers to towns, while retaining an ove'i"_all planning function.
Thus, if the town became an incorporated city, it could have
many of the planning powers it would have as a company town,
albeit in a somewhat different form. The barough has no formal
palicy on town site development associated with the proposed
methanol plant. '

Impacts if Growth Occurs in the Kenai Peninsula’

Because the town would be isolated, impacts upun the barough
might be negligible. However, the situation could change if enly
a small town were ultimately developed, with a sizable number of
people living on the Kenal Peninsula. There could be a need for
greater fire and police protection, more planning ard administra-
tive responsibillties and ather new services associated with an
expanded population in Kenai.
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Experience from other areas of the country, notably Montana and
North Dakota, Indicates that the areawide economic benefits of
energy projects lag for several years after project start-up.
During early years of project mobilization and construction, lacal
jurisdictions may be called upon to increase their planning staffs,
expand schools, widen roads and install new utilities. This may
occur during a peried when little, if any, revenues flow to these
jurisdictions. In the worst case, jurisdictions may be incapable
of adequately responding to the project until it is too late and
disruption is severs. Resentment for the project by local resi-
dents may be only partly lessened by the large property tax
revenues received at a later time.

If rapid growth occurred on the Kenal Peninsula, some form of
short-term impact assistance funding might be considered for the
Kenai Peninsula Borough.

The key to any funding assistance agreement would be the iden-
tiflcation and quantification of short-term project Impacts in con-
trast to those associated with areawide growth.

TYONEK VILLAGE IMPACTS

Potential effects of the project on the Viilage of Tyonek are the most
significant socioeconomic impact issue raised by this project. The
nature and extent of actual impacts on Tyonek would depend upon
the success of planning and mitigation measures undertaken by the
project sponsors, the state and borough governments, the Cook tnlet
Native Assaociaticn, the Tyonek Native Corporation, and the villagers
themselves. Certain village impacts seem inevitabie, such as in-
treased contact with non-Natlve people and institutions, and conflicts
with non-Mative sportfishing and hunting. The project would create
substantial opportunities for economic benefit to the community; but
the extent to which these would be realized depends on the re-
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sponses of the village residents, and the village and regionai Native
corporations.,

Village_Impacts

Planning by the Tyoneks should be able to adequately protect the
vitlage and its institutions from direct impact by the profect. That
is, there is no reason why the project shouid have direct physical
intrusions inte the community from automobile traffic, sightseers,
nanlecal school children, shoppers, and so on. The traditional vil-
lage councii and the Tyonek Native Corporation can legally control
access to the village by nonresidents. The Tyonek School i3 too
smatl and tuo far from the project town site to be a practical alter-
native to construction of a new scheool at the community.

Once the mine, plant, and new community were developed and opera-
ting, the village and its new neighbors probably would adjust to a
mutually acceptable pattern of coexistence that would not require
formal restrictions on movement. However, the village could preohibit
access across its land if problems were to occur.

Cuiture and Life-style Changes

In contrast to the physical peneatration of daily village life by the
project, defenses against intrusions on the village cuiture and life-
style are less readily available to the Tyoneks. It is here that
impacts seem inevitable, although the severity and leng-term signifi-
cance cannot be foreseen.

A nearby new town with mevies, recreational activities, restaurants
and so forth wouid be an irresistable attraction to village residents,
especially younger people. Tyonek youth are familiar with the
modern white world {Anchorage is an inexpensive plane flight away,
and the village receives direct line-of-sight televisian signals from
Anchorage); but now this life-style would be at their doorsteps.
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Interaction between viilagers and the new town would doubtless
hasten the process of acculturation which has been under way in
Tyonek for a century, and the cufturali cohesion of the cormmunity
would be weakened further.

The presence of the new project community and interaction with
Tyonek residents could result in problems of & social-psychalagical
nature. The Battelie study (1979) speculates at length about the
potential for this type of probiem:

Although Tyonek residents have had considerabie contact
with the dominant American lifestyle, this contact would be
greatly expanded by cnal development. Under those circun=
stances, a wvariety ¢, interpersonal and intergroup confiicts
would likely surface . . . Coal deveiopment would also mean
that, for the first time in their long history, Tyonek resi-
dents would be in the minarity in thelr own region. Minor-
ity status usually Is a breeding ground for racism and dis-
crimination. Status and cuitural differences therefore can be
factors in intensifying unfriendly and perhaps hostile rela-
tionships.

With the potential for social conflict comes a patential for
social deviancy such as vandalism, larceny, alcoholism, and
drug abuse. All of these forms of deviancy contribute to
one another and in many cases can be emphasized by pre-
vailing differences of opinions, intergroup relatlons, and
feelings of inferiority, especially on the part of the group
relegated to a minority status. Intergroup conflict can also
affect employment, job praductivity, learning in the class-
room, and can disrupt a community's total way of life.

Proximity of the new town to Tyonek would also seem likely to create
conflicts between village subsistence hunters and fishermen and non-
Native sportsmen. Many of the new town's residents would be out-
doorsmen (indeed, the population of this remote Alaska setting could
tend 1o be self-selected for this interest). The Tyoneks have tra-
ditionally hunted and fished over a wide geographical area -- wider,
ceriainly, than the limits of the land they now control through sel-
ections made under the Alaska Native Claims Settlement Act. Even if
the project work force did not have automobiles, hunters and fisher-
men would have mobility by smowmachine, motor bikes, smail all-
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terrain vehicles, airplanes, and boats. Preferential treatment of the
Tyoneks under tha state's subsistance law seems unlikely, since

management distinctions are based on place of residence rather than
race or length of residency. Therefore, the stage is set for cornflict
and competition between the villagers and newcomers over increas-
ingly scarce fish and game resources on the west side of Cook Inlet.

Erosion of the Ty_aneks' subsistence resource base poses a potentially
serious threat to the traditional village life-style and cultural values.
Seasonal subsistence pursuits are an important source of food, facus
aof village life, and spiritual link with the past. Further decline of
the fish and wildlife population that supperts this activity could con-
tribute to the smergency of social-psychsiogical probiems discussed
above.

Econcmic Impacts

The project would create employment and business opportunities for
individual Tyonek residerits and the village as a whole. The villag=
ers themselves must act to realize the potential benefits »f this eco-
nomic opportunity, although the project spansor could enhance the
oppertunities through such metheds as job training, flexible hours
and work schedules, and preferential contracting and purchasing
policies.

During the construction phase, there would be high demand for lab-
arers, equipment operators, mechanics and other craft workmen.
Alsa, there would be demand for food service and hnusekeeping
labor in the construrtion camp. These jobs would be filled by the
respective unions, which probably would be obligated te minlmum
Equal Employment Opportunity (EEO) goals by the project labor
agreement. Thare would aiso be demand for office and clerical help
at the site, whinn is typically non-union.
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After the mines, plant, town, and airport were developed and oper-
ating, the range of employment opportunities wouid expand and the
comptications of union dispatch would be lassened or eliminated.
Numerous skilled and unskilled jobs In the mine, plant, and mainte-
nance shopé would be available. The town would create approxi-
mately 220 jobs In stores, restaurants, banks, a hatel, post office,
airport, and other private and public enterprises, many of which
would require little or no training and would appeal equally to women
and men. In short, there would be ample opportunity for motivated
villagers to obtain employment with some aspect of the project.

In addition to direct employment opportunities, the project would
offer the possibility of Native-owned businesses supplying goods or
services required for maintenance and operation. For example, a

business formed by the Tyonek Native Corporation might negotiate a
maintenance contract for roads, or a snow-remowval contract for the
airpart runway. Also, it might seek to obtain a business franchise
at the town, or become a vendor of supplies and material purchased
regularly by the plant and its contractors. In this case, the village
corporation would be an employer, and it might wish to provide work
schedules, hours, and job-sharing to accommodate sezasonal local sub-

sistence activities. Thus, a vililage-owned enterprise could contrib-
ute to community income through jobs and business profits.
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20.0 ACOUSTIC ENVIRONMENT

COMSTRUCTION EFFECTS i

Construction Activities

During construction of the proposed methancl plant, the primary
noise source would be earthmoving equipment, pile drivers and com- '

pressors. Typical noise levels for this equinment measured at a dis- :
tance of 50 feet are: '

Earthmaving Equipment 80 dB8a
Pile Drivers 95 dBa :
Compraessors 75 dBa !

This would impose a significant noise increment on a pristine 30 to
40 dBa area, but the increase would be temporary and would have
( little or no adverse effect on present inhabitants. The nearast per-
manent inhabitants are at the Unlon Ol collection facility near
Granite Point, and there is one permanent residence on the Granite
Point beach area. There are also several seasonal residents on the
beach during fishing season. The construction activitles should be
sufficiently far away (one to two miles) to be muffled by the terrain
and vegetation and to be virtually un-noticed by the nearest inhabi-
tanls. The largest earthmoving equipment in the mine areas would
be 15 to 25 miles away and would have no impact on the few indi-
viduals currently in the area. The noise from all construction
activities would be expected, at least temporarily, to displace wild~

life. The project construction activity and noise weuld not affect
any known critical habitat sreas.

Vehicular Traffic

General transportation requirements for project construction activities
( would substantially increase the volume of wehicular traffic in the
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general Granite Point area. The traffic would be slow-moving and
would occur In fairly heavily vegetated arsas, factors which would
miriimize traffic-generated nolse to a relatively un~noticeable level ta
the local inhabitants. The sound level of various truck traffic would
range from appmxlmately‘ 72 to 89 dBa at 50 feet and decrease to a

range of 54 to 71 dBa at about 400 feet.

When the plant is operational, the principal continuous sources of
noise would be the coal crushers, blowers, burners, agitators, com-
pressors, pumps, turbines, condensors, coolers, air fins and diesel
engines. To estimate the effects of this catagory of noise sources
an analysis was done of 91 major noise-producing sources. Each had
acoustic emissions in excess of 80 dBa at 50 feet. The analysis aiso
assumes the noises emitted are from the source on a flat plain and
does mot consider the dampening effects of terrain, vegetation or
special noise abating meodifications that could be made to the equip-
ment. At the fence line of the plant, an average distance of 1,000
feet from the nolse scurces, the sound levels were predicted to be
58 to 67 dBa. At a distance of one mile, the sound pressure level is
estimated to drop to 51 dBa. At a distance of twa miies, which is in
the proximity of the nearest Inhabltants, the sound pressure level is
estimated to be 45 dBa. With the sound dampening effects of terrain
and vegetation, and additional acoustic treatment required by the
Cccupational Safety and Health Act (OSHA) on high concentrations of
noise sources, It is expected that the 45 dBa level could be further
reduced to somewhere near the high end of the present ambient level
of about 40 dBa. For this analysis to be conservative, dBa values
in a high range were intentionally used.

Other equipment associated with the methanol plant is not influential

when considering environmental impacts of noise at a large distance
from the plant. These noises are relevant when considering com-
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plilance with OSHA worker exposure levels of 90 dBa, 8-hour time-
weighted average (29 CFR 1910.95). When the equipment cannot
meet these requirements, other noise control measures such as
silencers, noise control instatlatlons, acoustical hoods, and closures,
etc. would be employed. Heavy pieces of mechanical equipment with
vibrating characteristics would be mounted on vibration isolatars and
piped with elastomer couplings to minimize noise. Steam piping and
other gas lines are designed for reduced velocities to prevent excess
noise. Ejectors, reducers and related ‘equipment which might other-
wise praduce excessive noise are insulated.

Figure 20.1 illustrates levels of noise anticipated with the plant
operation.

MAJOR REGULATORY REQUIREMENTS

There are no State of Alaska areawide noise control regulations out-
side of the Department of Labor Occupational Safety and Health
Standards. The Kenai Peninsula Borough, which has jurisdiction
over this area, also does not have a noise control ordinance pro-
gram. The principal noise control requirements would be through
the federal OSHA Occupational Safety and Health Standards (29 CFR
1910) which basically cover individual source noise emissions particu-

larly as they relate to employee safety within the confines of the
warkplace.

ENVIRONMENTAL ACCEPTABIL!TY OF PROPOSED ACTION

The short-term construction noise effects are considered ta he
nominal in terms of a significant Impact on the human population or
wildlife of the area. With reasonable engineering, the lang-term
noise effects from plant operation shouid ke limited to an area within
a two mile radius (12 square miles) which Is primarily within the
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range of the nearest population. Nolse Impacts on wildiife would not
be severe and should in all cases be acceptable both from an envi-
ronmental safeguard and a permitting standpoint. In the long-term,
the population near Granite Point is expected to expand and even-
tually exist somewhat claser to the plant site than it currently does.
Accompanying this growth would be a higher ambient noise level of
40 to 50 dBa on which would be imposed noise emission levels esti-
mated to measure 51 to 67 dBa between the plant fence line and a
point one mile away. In neither the short nor the long term is it
expected that noise levels in a populated area wauld exceed an
urban/residential level of 60 dBa or exceed an annoyance level of
about 65 dBa.
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21.0 METHANOL IN THE ENVIRONMENT (SUMMARY)*

METHANOL IN THE ENVIRONMENT (GENERAL)

Environmental Hazards, Aguatic and Marine

Investigations of the biological consequences of methanol spills or
leaks Into aquatic ecosvstems indicate that many organisms are toler-
ant to low concentrations. However, significant disruptions of eco-
system dynamics may occur under certain conditions. The biological
effects of an aquatic methanol accident are correlated with many fac-
tors Including scale and duration of spill, tidal invelvement, cur-
rents, temperature, available oxygen, potentiai organic and inorganic
synergists, particular flora and fauna involved, and the interactions
of ecosystem companents.

Maririe and Estuarine

The following discussion presents a synopsis of the relative effects

that might be anticipated in the event there were a methanol spilt
in Cook Inlet, '

Substrate-forming inwvertzbrates are key organisms in intartidal
marine and estuarine ewironments. Both coastal and estuarine com-
munities ara largely cependent upon shelied or tube-dwelling organ-
isms for substrate stability, temperature regulation, canopy, and
larval settlement characteristics. Substrate formers with sealable
shells or tubes vary In susceptibliity to experimental concentrations
of 100 ppm to 5% methanol. However, many invertebrates cannot
survive acute, short-term exposure to concentrations ranging from
0.1 to 5% in filtered seawater. Immediate physiological consequences
of acute exposure to methanol include reversibie and/or irreversible
ciliary narcosis, neuronal disruptions leading fo disoriontation,

L,

* Prepared by Peter D'Elisceu
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"biclogical clock" suppression and aiteration, inappropriate color
changes, untlmely autotomy and cardiac arrhythmia. Carboni-14
(C*%) labeled methanol was found to concentrate in excretory or=
gans, neurons and gonadal tissues after only a few minutes exposure

to low-level alcohol-seawater mixes. Chronic exposure to methanol
(0.01 to 1% for 7 to 14 days) proved 1o be disruptive to gametogene-
sis, embryogenesis, larval development and larval settiement in many
molluscs, crustaceans, pslychaetes, and other invertebrates.

In addition, the molting processes of several crustaceans (including
many commercial and game species) are accelerated by methanol expo-
sure. In spill situations this acceleration could cause premature
instar and adult molting, allowing increased population loss through
diseass, predation, or other environmental factors. In some mol-
luscs, resistance to both tissue invasion and destruction by trema-
tode parasites is greatly reduced. This could also lead to increased
incidence of infection in the bird and fish definitive hosts of these
parasites. Plankton, mollusc and polychaete larvae are generally
susceptible to methanol concentrations as low as 100 ppm. However,
these larvae and many invertebrates with ciliated respiratary struc-
tures are much less affected in highly aerated conditions. A concen-
tration of about 13 methanol in seawater is tolerated by many com-
mon companrents of intertidal, mudflat, and estuarine ecosystems if
heavy metals are eliminated from methyiation. Hawever, lower leveis
of methanoi are toxic if metal contamination is considered. Molting
disruptions and cardiac arrhythmias of selected crustaceans have
been monitored, with commercially important ¢rabs and lobsters re-
ceiving major focus. Examples have inciuded toxic disruptions of the
eastern lobster Homarus, and several Cancer crab species from the
west coast. As in previous crustacean investigations, ethanal
proved more toxic than methanel, causing death or Irreversible
neuromuscular disruptions at 1 to 3% voiume. Methanol tolerance
limits are generally higher for those animals studied, ranging from
3 to 10% depending on species, size and nutritional state of the
organism.
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Other test animals evaluated for fuel-water physiological tolerances
and responses include the marine gastropods Tegula funebralis,
Barleeia sp., and several |limpet species of Notoacmaea. The inter-
tidal crab Pachygrapsus crassipes has also been monitored. in
exposures *o 1 to 303 by volume fuel in water, operculate snails
Tegula and Barlegia were not differentially susceptible to alcohol or
gasoline. However, gasoline-water mixtures were 25 ta 45% mare

lethal than either alcohol for the non-operculate limpet Notoacmaea.

Crab test animals proved 50 to 60% more disrupted by gasoline mix-
tures in comparison to both alcohals. In LDSO determinations, line~
scaled on 100 to 0 non-unit comparison, the rank is indolerie 100~=
ethanol 50--methano! 30. In procedures monitoring mycgenic heart
rates and neurcbiology of Pachygrapsus, significant disruptions of
rhythm, puise intensity, secondary beats, and chamber ccordination
occur with indolene at 1% volume, 3% ethanol, and £% methanal per 1
hour exposures. In most cases, arrhythmias are reversible for
methanot, but recovery is generally incomplete for indolene expo-
sures, with permanent neuromuscular damage occurring in many
cases thus far monitored.

Since low levels of methanol pccur naturally in many stable habltats
and as alcohol is generatly quite miscible, ' volatile, and degradable,
gross environmental impact from moderate spills appears unlikely.

An evaluation of the toxicity of crude ofli versus methanol in the
marine environment shows major differences in effect. While many of
the components of crude oil are held at the surface at ambient tem-
peratures, some extremely toxic components are soluble in water and
directly affect subsurface organisms. 3ince methanol is less toxic
initiaily and has a much shorter residence time than oil (hours vs.
vears), it is considered a much less disruptive polutant. Normal
biodegradation of methanol is more rapid than crude il or gasoline
in aquatic and terrestrial habitats. In addition, recolonization by
important organisms is much more rapid in alcohol-disrupted habitats.
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Assessments of axperimental spill sites for methanol and ethamol have
shown nearly equlvalent recovery. Coastal sites may show Shannan-
Weaver diversity indices of 8.2 to 6.4 seven months post-spill. Sites

have nearly fully recovered, nearing the 8.15 diversity index of the
prespill baseline study.

Work with commercially important crabs and other marine anthropods
has focused on the neuromuscular disruptions from fuel exposure,
and clearance time and physioclogy. Electronic menitoring of isolated
heart nuclei from these animals in vivo demonstrated rapid arrhyth-
mia in ethanol and methanol exposures of 3% volume In seawater.
Autoradiographs of haemolymph samples taken at five minute inter-
vals after C1* methanoi exposure have demonstrated rapid partial
clearance from the body. However, muscle and antennal gland
samples have indicated continued toxicity after 55 minutes of clear-
ance time for some specimens. Various physiological and behavioral
disruptions associated with methanol spill situations would probably
be short=term in field conditions. However, complete tissue clear-
ance of alcohols is a matter of 2 to 5 hours, depending upon size,
nutritional state, and microhabitat of the organism tested. There-
fore, animals collected from a spill encounter should not be eaten

unless purged (alive), or leached for more than minimum clearance
time.

Comparison_of Marine Environmental Impact Costs: Methanol/Qil

A comparison of the costs and consequences of crude oil spills ver-
sus alcohol spills indicates a further benefit in the transportation
sector of alcohol fuel utilization. In assessing the direct and indi-
rect costs of major oll spills, it is apparent that both acure immediate

losses and residual losses are more severe than those losses associ=
ated with methanol.

An evaluation of the cleanup costs, repair for physical damage to
beoats, nets, filters, etc., and various socioeconomic losses due to
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some menitored oil spills shows a general pattern. In 2 major spill
invelving coastlines, such as those of the 1567 Torrey Canvyon spill
{off Cornwall, England)}, the 1969 Santa Barbara Channel spill and
the 1978 Amaco Cadiz spill on the French Burgundy coast, costs may
include initlal expenditures for containment of the spill such as
transportation and placement of physical barriers. Further attempts
with suction-pump recollection, chemical surfacant d'rispersal, deter-
gent application or absorption to straw, floating bellets or other
material are generally applied. Later removal or degradation of
larger residue Is considered a "final" step. Hawever, the residence
time of some soluble camponents af the oill and small particulate
residue pollutant Is very long. An estimate of seven to 12 years
retention of these residues in soft organic substrates and marshlands
of France Is not considered conservative. The monetary loss of
fragile commercial species of crustacea, motluscs, and fish can be
greater than the initial losses. In the case of the Amaco Cadiz spill,
nearly all the commerical oyster industry of this region was lost and
required waiting five to six years for reseading of spat to replenish
the industry. Loss of marshlands in the Santa Barbara and Amaco
Cadiz spills and consequent decreases in some commercial crustacean
and fish populations have been estimated at $2 milllon and $10 mii-
lion, respectively. The physical and biological properties of alcohal
fuels (methane! in particular) negate several of the possibilities for
fiscal losses which would be expected in a spil! situation invaiving
oil. Short biological residence time, diiutlon and very rapid micro-
bial degradation of methanol comparad to crude oil components all
contribute to this reduced loss.

Cleanup of a maderate ta large methanol spill would involve removal
of dead organisms, if necessary, monitoring of alcohol levels far
several tidal periods, possible aeration of water as a restoration
technique and perhaps innoculation of water with methotrophic bac-
teria, such as Pseudomonas flourescens. The most likely efforts to
be employed for minor spills of methanol would be maintaining secur=
ity of the area for one or two tidal periods. Naormal degradation
would complete the cleanup process with the least disruptions.
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While monetary costs of floral and faunal losses due to qil pollution
in the sea are not well documented, the physiological effects and
poputation disruptions to birds, mammals, sessil invertebrates, zoo-
plankton, phytoplankton, algal canopy, and other organisms are the
abjects of intensive current research.

Table 21.1 shows a comparison of the costs of example spills of
crude oil, diesel fuel, and methanol. There is a large reduction in
cleanup cost for methanol in contrast to diesel oil and crude oil.
The petroleum figures taken from are from literature, and the
mathano! costs are estimated assuming woc~st-case conditions, basad
an research and smail scale experiments conducted on the Santa
Cruz, California coast. The major cost reduction factors associated
with methanol spill clean-up are:

a. Decreased Manpower Requirements. Fewer man=hours for immed-
iate cleanup operations are required for methanol. These figures
include lower involvements of death of vertebrate animals, chem-
ical treatments, monitoring, and health security operations.

b. Residual Toxic Effects are Shorter. Methanol toxic effects waouid
last hours rather than years as would effects of heavy fuel oil.

c. Costs of Cleanup Materials. Possible innoculation of waters with
alcohol-consuming bacteria and aeration of water or intertidal
zones are significantly less expensive than sweeping, suction,
dispersant-coaguiant, ar other technologies necessary for oil
clean-up operations.

d. Transportation. Transportation costs of wvehicles and vessels

necessary for alcohol clean=ups are much less than those for oil
spill situations.

e. Legal. Fines for environmental losses would likely be signifi-
cantly less for methanol spills. However, for this comparison
they are considered equivalent.
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Table 21.1

COST COMPARISON OF SELECTED CRUDE OIL,
e et B 1 5 o RULIE OIL,
DIESEL _FUEL, AND METHANOL SPILLS

Estimated Cost
Fual Soill_Situation Ye. _ _Total Cest Volume Valume
Mesel Tamples Mara 1957 1,000,000 20,000 Met.Ton  350/MT
Crude Torray Canyon 1957 17,020,000 100,000 Mez.Ton $172/MT
‘ Crude  S=aita Barbara 1967 .°500,000 3.3 MU Gals  1d.9¢/gal
Crude Amaco Cadiz, Fe. 1978 100,. 30,000 6.0 Mil. Gals 18.7¢/gai

Methanol* Samta Cruz, CA  1977/78 120,000 .0 Miil. Gals 12¢/gal

® Msthanol estimata established in 100 gallon spill enclosed syscem experiments.
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