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March 1, 1993

{ Mr. Brian J.J. Choy, Director

; Office of Environmental Quality Control
220 South King Street, 4th Floor
Honolulu, HI 96813

Dear Mr. Choy:
Subject:

! Waiakea, South Hilo, Hawai’i
O Tax Map Key:3rd/2-9-01:01 and 41

reviewed all comments received on the following:

PROGRAM
AQUATIC RESOURCES
CONSEAVATION AND
ENVIRONMENTAL AFFAIRS
COMSERVATION AND
RESOURCES ENFORCEMENT
CONVEYANGCES
FORESTRY AND WILDLIFE
LAND MANAGEMENT
STATE PARKS
WATER AND LANO DEVELOPMENT

Negative Declaration for the Hawai’i Pilot Hole Project Situate at

The Division of Land Management, Department of Land and Natural Resources, has

UNIVERSITY OF HAWAI'I - Request for Right-of-Entry to conduct the Hawai’i
Pilot Hole Project on government lands situate at Waiakea, South Hilo, Hawai’i

Tax Map Key:3rd/2-1-09:01 and 41,

October 23, 1992, OEQC Bulletin.
The department has determined that this

appropriate OEQC Bulletin.

the Final Environmental Assessment.

B e it et

The Draft Environmental Assessment for this project was initially published in the

. _ project will not have any significant
erivironmental effect and has issued a negative declaration, Please publish this notice in the next

We have enclosed a completed OEQC Bulletin Publication Form and four (4) copies of
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Mr. Brian J.J. Choy, Director

Office of Environmental Quality Control

Negative Declaration for Hawai'i Pilot
Hole Project, Waiakea, S.Hilo, Hl
TMK:3rd/2-9-01:01 & 41

Page 2

Should there be any questions, please contact our Hawai'i District Land Agent at
033-4245,

Very truly yours,

JOHN P. KEPPLER, II

¢: Hawai'i Land Board Member
Land Management Administrator
Hawai’i District Land Office
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Executive Summary

This environmental assessment has been prepared to comply
with Section 11-200-5 (b), Environmental Impact Statement Rules,
which states that "..when an agency proposes to implement an action
to use state or county lands or funds, it shall be subject to the
provisions of chapter 343, Hawaii Revised Statutes, and this
chapter"; and, Section 11-200-10 which states that "agencies ..
shall prepare an environmental assessment of each proposed action
and determine whether the anticipated effects constitute a
significant effect in the context of Chapter 343, Hawaii Revised

statutes, and Section 11-200-12."

pescription of the Action

The University of Hawail School of Ocean and Earth Science
and Technology, in collaboration with University of california at
perkeley and Cal Tech University, propose to undertake a research
pilot hole drilling project. This research will be undertaken in
order to test the feasibility of diamond core drilling and sampling
supmarine and subaéreal basalt lavas for chemical analysis.

The proposed location of the drilling effort is adjacent to
the Hilo Harbor facility on the Island of Hawaii. The parcels on
which the work will occur are TMK 2-1-09~1 and TMK 2-1-09-41.
These parcels are within the Urban Land Use Classification and are
zoned General Industrial and Open (a portion of 2-1-09-1) under the

county Zoning code.

The project will clear a drilling pad and drill and core a
small diameter hole to a depth of 600 meters (2000 ft.). The upper
23 m of the hole will be drilled to a diameter of approximately
355 mm (14 in.) and cased with 254 mm (10 in.) casing. A 101 mm
giameter hole will be drilled from that depth to 150 m (500 ft.)
and reamed to a diameter of 216 mm (8.5 in.) and a temporary casing
of 178 mm (7 in.) will be set. Drilling with the 101 mm core bit
will then continue to a total depth of approximately 2000 ft.

At the conclusion of drilling, downhole sampling and
measurements will be made in the well at periodic intervals.

If the drilling project is successful, and subsequent reviews
recommend funding, a subsequent research program will be proposed
for this, or a nearby, site to conduct a deep drilling and sampling

program.
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Summary of Potential Impacts and Mitigating Measures

Geclogic Hazards

The lava flow hazards within this area are considered to be
low and would allow sufficient time to remove the drilling rig
prior to inundation of the site. This area is within the tsunami
inundation zone. Tsunamis generated by distant earthquakes would
allow sufficient time to secure the hole and remove the drilling
rig. Locally generated tsunamis would not allow sufficient time to
relocate the rig but, because the wave height associated with these
events is generally small in this area, they are unlikely to

significantly impact the drill site.

Air Quality
The drill rig will emit diesel exhaust at rates that will be
equivalent to or less than those from a typical truck engine.
Emissions are believed unlikely to contribute significantly to the
existing load of vehicular, marine, and jet exhaust discharges that

occur in this area.

water Quality
~ The materials used in the drilling process that are likely to
be discharged into the shallow aquifers consist of bentonite clay
and organic polymer additives that are routinely used in water well
drilling. The groundwater beneath the drilling site is believed to
be brackish and unfit for consumption. Hence, the proposed action
will not have '‘a significant impact on drinking water resources.

There is a very small possibility of leakage of the drilling
fluids into the coastal water way during the drilling in the
shallow portion of the hole. If this discharge is considered to
pose an unacceptable risk, a drilling method can be used over the
shallow portion of ‘the hole that will eliminate the need to use

drilling mud.

Noise
The drilling rig will be equipped with hospital type mufflers
to reduce the noise levels emitted by the drilling rig. 1In light
of the relatively high levels of noise generated by the harbor
facilities, traffic on Kalaniana’/ole Street, and jet traffic at the

General Lyman field, it is unlikely that the drilling program will
significantly affect ambient noise levels in this area.

Flora and Faunha
This site has been exposed to extensive disturbance in the
past and is routinely impacted by industrial activities that are
underway on the adjoining parcels. Hence, it is unlikely that
significant natural resources exist at this site nor that the
impacts associated with drilling here will impact the existing
environment. A botanical survey of the site did not identify

sensitive species present here.
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Archaesology
These parcels were checked by the staff of the State Historic
Preservation Division in January 19%2. The land surface was found
to be extensively altered with evidence of bulldozing and other
activities. This fact makes it unlikely that significant historic
sites remain in the project area. No such sites were found by the
State Historic Preservation Division. It is, therefore, considered

unlikely that any significant impact will occur.

Bocio~Economic Impact

The impact of four to six workers commuting into this site is
considered to be insignificant relative to the normal traffic
through this area. The drilling activities will be 1limited in
duration and will not impact the community lifestyle in the area
nor access to the ocean along this coastline. The location of the
site, although near Keaukaha and Onekahakaha beach parks, Iis
buffered from these parks by the Keaukaha Wastewater Treatment

Facility.

Access and Traffic
The site is located adjacent to Kalaniana’ole Street which is
the major traffic artery through the industrial and dock area. The
addition of two to four round trips daily to the site will not add
measurably to the existing traffic load on this street.

Infrastructure, Utilities, and Bervices
: The only infrastructure that is likely to be impacted by the
drilling project is for water supply. An estimated 7,500 gallons
per day will be required for drilling mud and water. This volume
would be derived from the 6 inch water main that runs parallel to

Kalaniana’cle St.

Solid waste volumes are expected to be small and would -be
disposed of at the Hilo landfill or as otherwise directed by the
County of Hawaii or the Department of Land and Natural Resources.

Visual Impacts
The rig will not present a significant contrast to the
existing industrial land uses in the area. Further, the preferred
drilling site will be shielded by a stand of trees and will not be
directly visible from most of the nearby residential areas.

Lighting
The drilling contractor will be informed of the Hawaii
outdoor Lighting Regulations and compliance will be a condition of

the contract.




Determination

The proposed action is consistent with past and current land
uses in the district within which the project will be undertaken.
Any environmental impacts will be short-term in duration and
limited in scope. Therefore, based on the significance criteria
outlined in Section 11-200-12, Environmental Impact Statement
Rules, the University believes that the project, as proposed, would
have no significant long-term adverse effects on the environment if
the mitigating measures outlined in this environmental assessment,
and the conditions that may be imposed upon the project by the
Department of Land and Natural Resources and the County of Hawaili
Planning Department, are followed and that an Environmental Impact

Statement is not required.




T : INTRODUCTION

A. Summary of the Hawaii Pilot Hole Project

The University of Hawaii school of Ocean and Earth Science
and Technology, in collaboration with the University of california
at Berkeley and Cal Tech University, propose to undertake a pilot
hole drilling project in the South Hilo district of the Island of
Hawaii. This drilling project is intended to test the feasibility
of obtaining samples of rock from a sequence of subaereal and
submarine lava flows that form the flanks of Mauna Loa and Mauna
Kea volcances using core drilling technology.

The drilling program will drill a single hole to a depth of
approximately 610 m (2000 £t.) over a period of approximately six
weeks and will recover continuous samples of core throughout the
interval drilled. Measurements of downhole rock morphology and
chemistry, and water chemistry and temperature will be made over a
period of several months after completion of drilling. Depending
upon the results of this drilling effort, the results of downhole
measurements, and funding availability, a separate proposal may be
submitted to deepen this hole, or drill a second one in close
proximity to that presently proposed, in an effort to sample a much
longer sequence of lava flows from Mauna Kea volcano.

B. Background

The unusual conditions that have led to the formation of the
Hawaiian Archipelago are widely recognized as providing unique
opportunities to study a number of fundamental earth science
questions. Tncluded among these are not only the study of volcanic
hazards but also the very basic questions of why volcanoes such as
those that form Hawaii occur at all and the role that this type of
volcanism plays in the planetary evolution process.

The Hawaiian archipelago makes up one of a very few volcanic
chains that exist in the world that result from a mantle thot spot"
located tens to hundreds of kilemeters below the earth’s crust.
Current geologic models indicate that the mantle "hot spot", or
'pilume", that is responsible for the Hawaiian Archipelago has
existed for tens of millions of yezrs beneath the ocean floor that
forms the Pacific Plate of the earths crust. During this time, the
Pacific Plate has moved slowly northward while the mantle plume has
pumped molten magma onto the ocean floor to form the sea mounts and
islands that we know as the Hawaiian chain. However, we know very
1ittle more about this plume, or "hot spot" than that it exists and
appears to be nearly stationary relative to the rest of the planet
below its surface crust. A proposal has recently been funded by
the National Science Foundation to begin the study of the mantle
plume that forms the Hawaiian Hot Spot.

1




This program will be a joint effort of the University of
Hawaii School of Ocean and Earth Science and Technology, the
University of California at Berkeley, and Cal Tech University. The
objective of the research is to obtain an extended set of samples
of lava flows that have formed a single volcano and that span the
majority of its eruptive life. Because this effort will require
drilling te a depth of nearly 4.5 km (14,500 ft.) in a rock type
for which drilling experience is limited, it has been recommended
that a shallow pilot hole be drilled to demonstrate the technical
feasibility of drilling through a long sequence of subaereal and
submarine lavas using core drilling technology. This Environmental
Disclosure Document is being prepared to evaluate the potential
environmental impacts of this preliminary drilling effort.

C. Purpose of this Environmental Assessment

This environmental assessment has been prepared to comply
with Section 11-200-5 (b), Environmental Impact Statement Rules,
which states that "..when an agency proposes to implement an action
to use state or county lands or funds, it shall be subject to the
provisions of Chapter 343, Hawaii Revised Statutes, and this
chapter"; and, Section 11-200-10 which states that "agencies ..
shall prepare an environmental assessment of each proposed action
and determine whether the anticipated effects constitute a
significant effect in the context of Chapter 343, Hawaii Revised

Statutes, and Section 11-200-12."

PART II : DESCRIPTION OF THE ACTION

A. General characteristics of the Project

The steps involved in the research program will consist of
the following: a 30 m by 60 m (100 ft. by 200 ft.) drilling pad
will be cleared and graded; a wellhead slab will be installed; a
truck-mounted drill rig will be set up on the wellhead slab; the
hole will be drilled to a depth of approximately 610 m (2000 ft.);
the drilling rig will be removed and the wellhead will be secured;
periodic downhole measurements will be performed in the hole.

B. BSite Location

The location of the proposed action is within two State-owned
parcels of land at TMK 2-1-09-1 and 2-1-09-41 (Fig. 1). The
precise location of the hole within these parcels will be based
upon recommendations by the Department of Land and Natural
Resources under the conditions of a Right of Entry permit that will
be requested from that agency. The total land area of these
parcels is approximately 3.9 and 3.3 acres respectively. Both are

2
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owned by the State of Hawaii. These parcels are zoned Urban/
General Industrial and Urban/Open (a portion of TMK 2-1-09-1) and
are located between the Hilo dock facility and@ the Keaukaha

Wastewater treatment plant.

C. 8ite Preparation

A drill pad having dimensions of approximately 30 m by 60 m
will have to be cleared and levelled for location of the truck
mounted rig, drilling fluid tanks, drill-pipe laydown area, and for
access to supply vehicles. A wellhead pad will be prepared by
digging a 2 m by 2 m (6 ft. by 6 ft.) cellar to a depth of
approximately 1.5 m (4 ft.). A steel reinforced concrete pad,
having dimensions of 4 m by 4 m (12 ft., by 12 ft.), will be poured
to form a stable base for the rig; at this time a concrete pad
will also be prepared as a cover for the wellhead cellar.

D. Drilling operations

The drilling rig to be used for this project will be similar
to the Universal 1500, truck mounted diamond coring rig (Fig. 2).
The rig has a self-contained power train and uses a 230 hp diesel
engine to generate its own hydraulic and electrical power. The rig
will be set up and anchored on the wellhead pad as shown in Figure
3. Ancillary equipment that will be installed on the drilling pad
include: skid mounted drilling fluid tanks and pumps,.a water
tank, a supplies trailer, and a cuttings sump.

The drilling program will consist of three phases of drilling
that will be run consecutively and will be conducted on a 24 hour
per day schedule. The first phase will be to core drill to a depth
of approximately 23 m (75 ft.) using a 101 mm (4 in.) core drill.
At 23 m (75 ft.), core drilling will be suspended and the hole will
be reamed to approximately 355 mm (14 in.) using a rotary drill to
total depth. Surface casing will then be cemented intoc the open
section of the hole. Core drilling will recommence and a 101 mn
(4 in.) hole will be drilled to a depth of 150 m (500 ft.). The
hele will again be reamed to a diameter of 8.5 in. and a 7 in.
casing will be set (cemented) from the surface to 150 m. Coring
will again be undertaken after completion of the casing program and
will continue to a total depth of approximately 610 m (2000 ft.).
At the completion of the drilling program, a valve will be welded
onto the wellhead and the wellhead pad will be secured.

During the drilling process, fluids will be pumped down the
hole to cool and lubricate the drill string and bit. We will use
a bentonite based drilling fluid to which organic polymers have
been added to increase lubricity and viscosity. However, we have
the capability to drill using seawater over some portions of the
hole in order to prevent contamination of the recovered core with
drilling mud residue. The drilling fluids will be circulated down
the string and those that return will be cycled through a "mud

3
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tank", to allow rock particles to be removed, and then will be
recycled down the hole. Drill cuttings recovered from the hole
will be stock-piled at the site in a cuttings sump and will be
dispecsed of in the county of Hawaii landfill or, if deemed
appropriate, will be disposed of as grade material at the site.

As discussed below, we will also have as an option to drill
the first 23 m of the hole using cable drilling technology rather
than core drilling. This option can be pursued if, during the
environmental and permit review process, this method is recommended
in order to eliminate any possibility of loss of drilling fluids to
the shallow groundwater that might be discharged to the coastal
waters adjacent to this site.

puring and subsequent to completion of the drilling program,
a series of measurements will be performed in the well at intervals
of a few days to a few months. puring the drilling operation,
maximum reading thermometers will be run into the hole at least
once per day. Fluid chemistry samples during drilling will be
obtained at the water table and at intervals down the hole as
deemed necessary by the drilling supervisor. Other geophysical
measurements may also be made during and after the drilling program
is completed. These measurements will be made by lowering various
instruments into the well on a wireline cable that is controlled by
a truck mounted winch. Each set of measurements may reguire that
the truck be set up at the site for periods of up to 24 hours. The
measurements to be made may include: measurements of the downhole
temperatures, fluid flow within the well, the location and
orientation of fractures in the rocks, and variations in the
chemical composition of the rock units down the length of the hole.

E. Access

Access to the site would be via existing roadways; an-
unimproved road enters the state-owned parcel from Kalaniana‘ole
Street. This road was installed during construction of the Hilo
breakwater and is currently used to maintain the breakwater as well
as fishermen for access to the bay. Tt is of an adeguate width to
accommodate the drill rig anticipated for use in this project. We

propose to clear the drilling pad adjacent to this access road or
at a very short distance (<100 ft.) from it.

F. Infrastructure

It will be necessary to provide water to the drilling rig for
the preparation of drilling mud and to flush cuttings from the hole
during periods when no drilling mud is used. Our expected need for
these purposes is in the range of 7,500 gallons of water per day.

We will have two options open to us for water supply. The
first is if we are reguired to drill with seawater, we propose to
run a line to Hilo Bay and draw seawater to the site using a

4




gasoline driven water pump. When we are able to drill with mud or
fresh water, we would propose to use county water supplied by the
6 inch diameter county water line that runs along the Kalaniana‘’ole
St. The installation of a temporary water line to the site will be
coordinated with the Hawaii County Department of Water Supply and
the Department of Land and Natural Resources.

The drill rig will supply its own electrical power and will
rely on cellular telephone for communications and hence hard-wiread
connections to neither the local utility grid nor to the telephone

system will be required.

Liquid and solid waste will be disposed of as appropriate for
the material concerned. Sanitary waste will be handled by a local
contractor for the duration of the project. Drilling waste will
consist of rock cuttings and cement cuttings. These will be
disposed of either in the County landfill or will be used as site
restoration material as directed by DLNR and the County of Hawali.

G. Bchedule

Drilling operations are expected to begin in early BAugust
1992 or as soon thereafter as permitting allows. The duration of
the drilling operations are expected to be approximately four to
six weeks with periodic downhole measurements to be made for a
period of at least one year after completion of drilling.

H. Follow-~on Work

If the results of the proposed drilling progfam indicate that

it is technically feasible to drill a deeper hole, a proposal will
be submitted to the National Science Foundation for funding of a
deep hole to be drilled in close proximity to the currently funded
hole. Should that proposal be funded, a separate Environmental
Assessment will be prepared for that project.

Part III : DESCRIPTION OF THE EXISTING ENVIRONMENT

A. The Physical Environment

Climate

Long~term climatological information exists for the Hilo
Airport located immediately adjacent to the proposed drilling site.
A compilation of this data indicates (Table 1) that the mean annual
temperature has a daytime average of 81°F and a nighttime average
of 66°F. Annual rainfall is approximately 128 in. per year with
maxima of about 13.5 in. and 14.9 in. during, respectively, March
and November and minima of about 9.4 in. and 6.5 in. during January
and July respectively. Wind speed and direction vary diurnally
with maximum wind speeds of about 4.5 mph occurring during the
middle of the day and minimum wind speeds during the evening hours.

S
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Wind direction is from the Northeast during the daylight hours and
shifts to Mauna Loa drainage winds from the Northwest and West

during the nighttime hours (Fig. 4).

Geology

The geology of the area proposed for drilling is composed of
relatively young basaltic rocks derived from lava flows of Mauna
Loa volcano. Soil thicknesses in this area are minimal, amounting
to no more than a few inches. The subsurface geology is not known
in detail, but probably consists of alternating layers of basalt
lava flows interspersed with deposits of coralline sand and reef
rock from earlier, now buried shorelines of Hilo Bay. Within the
subsurface stratigraphy we expect to find a transition from Mauna
Loa lava flows to those originating from Mauna Kea volcano. At the
present time our best estimates place this transition somewhere
below the target depth of the proposed hole. However, because the
currently estimated depth is 1little more than speculation, the
results of this hole will provide substantially better data with

which to make such an assessment.

One of the major criteria in choice of this site for a
drilling target is the avoidance of alteration of the subsurface
lava flows by hydrothermal activity. Hence, the site is located as
far away from the rift zones of either Mauna Kea or (to the extent
known) Mauna Loa. We do not anticipate encountering thermal
activity of any kind in this hole and hope to avoid any evidence of
past active thermal alteration of the lava flows sampled.

The topography of the proposed site is very gently sloping
and has almost certainly been modified by grubbing and grading
associated with the installation of the harbor facility and the
breakwater. The elevation of the site ranges from sea level to
approximately ten feet or less at the in-shore boundary.

Geologic Hazards
The proposed drilling site is within Lava Flow Hazard Zone 3
as identified by Helicker in the USGS publication "Volcanic and
Seismic Hazards on the Island of Hawaii (U.S8.G.P.O. # 1990-259-
799). This zone encompasses virtually all of Hilo and much of the
lower flanks of Mauna Loa volecano. If a lava flow were to threaten
Hilo, there would be more than adequate time to secure the hole and

remove the drilling rig to a safe location.

The proposed site is, however, located within the boundaries
of the tsunami hazard zone at Hilo. In the event of a tsunami
generated outside of Hawaii during the drilling project, there
would be adequate time to disconnect the rig from the drill string,
lower the drilling mast, and remove the vehicle to a site outside
the coastal flooding zone. If a tsunami is generated by a local
earthquake, it is unlikely that there would be sufficient time to
remove the drill rig. Rig personnel should, however, have adequate
time to evacuate the site. Rig personnel will be instructed in the
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procedures to follow in the event of a strong local earthquake.

Hydrology

The hydrology is quite simple in the immediate vicinity of
the proposed drilling. Because the site is located immediately
adjacent to the coast, the groundwater will be brackish to pure
seawater. The high permeability of the coastal rocks will result
in a groundwater level being at local sea level and will also allow
efficient tidal pumping of the basal lens. Hence it can be
anticipated that there will be substantial intrusion of saline
water into the groundwater below the site. The hydraulic gradient
will, however, be toward the ocean in this area and there is likely
to be substantial brackish water outflow along the coastal zone
here. It is, however, possible that major discharges of brackish
water will be encountered if large diameter lava tubes are present
below the site. At the present time we have no way of determining
the presence of these tube systems at this location.

As noted above, this site was chosen to be as far as possible
away from the rift zones of Mauna Loa or Mauna Kea in order to
avoid the possibility of modification of the lava chemistry by
hydrothermal alteration processes. Hence we do not expect to
encounter thermal fluids in the present drilling program.

Noise
Noise levels are contrclled by the industrial nature of the
surroundings of the proposed site. The Hilo airport runway ends
less that one-half mile from the site; - the commercial dock abuts
the site; Kalaniana’ole Street, the major artery through the area,
is less than 150 m (500 ft.) away from the proposed drill pad.

Natural sources of noise include surf breaking on the outer
flanks of the breakwater and along the coastline not protected by
the breakwater. Wind and heavy rain would ‘also periodically be
significant natural sources of noise in the area. Current Hawaii
County guidelines for noise restrict noise levels to 55 dBA during
daylight hours and 45 dBA during nighttime.

B. The Biological Environment

A biological assessment of the proposed site has been
conducted by W. Char and Associates. The findings of this work are
attached as Appendix A and can be summarized as follows: The site
has been heavily impacted by prior anthropogenic activity and the
vegetation is dominated primarily by alien species. Although there
are limited numbers of native plant species present on the site,
none are listed as threatened or endangered species. "There is
very little of botanical interest on the site and ... the proposed
project should not have a significant negative impact on the

botanical resources."




C. Archaeology

These parcels were checked by the staff of the State Historic
Preservation Division in January 1992. The land surface was found
to be extensively altered with evidence of bulldozing and other
activities. This fact makes it unlikely that significant historic
sites remain in the project area. No such sites were found by the
State Historic Preservation Division.

D. The Bocio-Economic Environment

The proposed site is located in an Urban Land Use district
and has been designated "General Industrial" within the County of
Hawaii zoning code. It is located in the coastal area bordering
the city of Hilo. The population of Hilo is approximately 46,000
persons and its industrial area encompasses several large tracts of
land adjacent to the main airport and along State Highway 11, the
main roadway out of Hilo toward the south. The proposed site for
the drilling precject is bounded by the Hilo commercial docking
facility to the west, a petroleum storage area to the south, and
the Hilo/Keaukaha sewage treatment facility to the east. The
northern boundary of the parcel is the coastline facing Hilo Bay.

The nearest residential area is Keaukaha, located about 150
m to the south across Kalaniana’ole St. from the proposed site.
This area is controlled by the Department of Hawaiian Home Lands
and is comprised of sparsely distributed, older to recent, modest
sized homes occupied by predominantly long-time residents of Hilo.
The density of housing is relatively low closest to Kalaniana‘ole
St. and increases with distance back from this street. Lyman
Field, the main airport for east Hawaii is located south of this

area.

It should also be noted that, at the present time, the
coastal portion of the parcel proposed for the drilling project is
occupied by a several temporary shelters comprised of tents,
abandoned cars and vans, and assorted scavenged building materials.
Occupancy of these shelters appears to range from occasional to
full-time although none of the shelters appears to have been
authorized for construction or occupancy there by any state or

county agency.

The nearest park facilities are located along the coastline to the
east where Keaukaha and Onekahakaha Beach Parks are located at
distances of 350 m (1200 ft.) and 1.6 km (1 mi.) respectively.

Infrastructure and Utilities
The main roadway through the industrial district is
Kalaniana’ole St. that runs adjacent to the project site and leads
into the main business district of the city of Hilo. This roadway
also carries rights of way for power, telephone, and a 6 in.
diameter county water main. Wastewater treatment facilities are
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located adjacent to the proposed site.

All other infrastructure expected for a city having a
population of 50,000 (fire protection, hospital, industrial and
fuel supply houses, etc.) are easily accessible from the site.

Part IV : POTENTIAL IMPACTS AND MITIGATING MEASURES

A. Introduction

The proposed project is for purposes of scientific research
only. Samples of rock and water will be recovered from the
proposed drill hole and measurements of rock properties and
subsurface conditions will be made in the hole after its
completion. As such, the environmental impacts from the proposed
action are transitory in nature: the drilling rig will be on site
for a perjod of up to six weeks and subsequent measurements in the
hole will require that a logging truck be sporadically parked at
the site for a few hours to a few days during periods of downhole
measurement. The only ancillary impact that may result from the
proposed action would be subsequent drilling at or near this site.
A deep drill hole will only be undertaken if the results of this
effort indicate that deep drilling will be technically feasible and
scientifically rewarding. The likelihocod of the follow-on drilling
is further conditioned upon the availability of funding from the

National Science Foundation.

The areas of surface disturbance at this site will be limited
in area and, to the extent possible, will be confined to areas in
which ground disturbance has already occurred during prior use of
the site. We have also been informed that this area may also be
considered for long term expansion of the harbor facility or for
use as a public boat ramp. Hence, future disturbance of the site
may very well obliterate any minor disturbance that the proposed

project would create.

B, Geology and Soils

There will be some clearing and leveling of the ground
surface to provide a stable surface for the drilling rig and
ancillary eguipment. The gentle slope that exists at the site will
enable us to perform this work with a minimum of disturbance to the
natural contour and renders it unlikely that the changes made will
perceptibly impact normal rainfall runoff or percolation patterns.

The geologic hazards identified indicate that the threat of
tsunami inundation of the site is the most significant hazard at
the proposed site. In the event of tsunami generation at
substantial distances from Hawaii (e.g. Alaska, North or South
America), there will be adequate time to secure the hole and remove
the drilling rig from the site prior to inundation. Although
locally generated tsunamis are unlikely to provide time for
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anything but evacuation of the site by drilling personnel, such
events have generally resulted in relatively modest wave heights in
Hilo Bay. Further, the location of the proposed site behind the
Hilo breakwater may provide some measure of protection from these

small events.

The geologic hazard posed by lava flow is minimal. In the
unlikely event of such a threat there will be adequate time to
Secure the hole and remove the drilling rig prior to the site being
affected by volcanic activity from Mauna Loa Volcano.

C. Air Quality

The air quality impacts arising from this project will
include minor dust mobilization during clearing and diesel exhaust
emissions associated with the clearing equipment and the drilling
rig. Given the high rainfall at the site, dust mobilization is
likely to be minimai. However, if dust becomes a problem, water
can be sprayed over the exposed portions of the site to minimize
the dust generation. The emission rate of diesel exhaust will be
less than or equivalent to that produced by a standard 40’ trailer
truck. The diesel engines on the rig will be operated at constant
speed and, hence, the engine will burn much more cleanly than an
equivalent motor that accelerates and decelerates in its normal
mode of operation. The rate of these emissions within the
industrial district will not contribute detectably to the existing
load of exhaust generated by harbor operations, discharges from jet
engines using the nearby airport, and the routine traffic of heavy

trucks using Kalaniana’ole Street.

D. Water Quality

The water underlying the site is believed to consist of very
brackish water derived from tidal mixing of seawater with natural
freshwater coastal discharge. Below this layer is believed to lie
saline seawater that has infiltrated into the deeper basalts by
tidal action. The proximity to the coast can be taken to indicate
that the water quality does not meet EPA drinking water standards
and, hence, the proposed drilling will not affect a source of

underground drinking water.

The drilling operation does have the potential to release
drilling mud into the rock formation around the drill hole. The
mud to be used in the proposed project will be composed of a
mixture of bentonite clay particles and organic additives derived
from plant material (guar gum). They are non-toxic and, because
they are used in the drilling of water wells for potable supplies,
they are not considered to pose a significant health hazard.

During the drilling of the shallow portion of the hole there
is a slight chance that this mud could migrate into the waters of
Hilo Bay. We believe, however, that, as the mud is mixed with the
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brackish groundwater at this site, the mud particles will tend to
coagulate and precipitate out within the rock matrix and not escape
to the bay water. 1In order to minimize the opportunity for mud
losses in the shallow portion of the hole, we have also designed
the hole to have solid casing installed at a depth of approximately
23 m (75 ft.). Below this depth, it is unlikely that discharge of
mud to the bay could occur since the nearest horizontal distance to
a potential ocean discharge is approximately 1100 m (3600 ft.).

In the event of extreme concerns regarding possible
contamination of bay water the drilling plan could be modified to
allow us to use cable drilling down to the first casing point.
Because this method does not use drilling mud, even the remote
possibility of mud loss to bay waters will be eliminated.

After completion of the shallow portion of the well, casing
will be installed and grouted over the first 22 m of the hole.
This casing will preclude any possibility of mixing of deeper
saline water with the shallow brackish water underlying the site.

One positive impact of the proposed drilling will be an
opportunity to sample the shallow groundwater immediately up-
gradient of the coastal waters. Samples of fluid from this hole
will provide us with data regarding the nutrient load being carried
into the Hilo Bay as a result of non-point-source groundwater
contamination associated with residential and agriculture related
land uses located inland of the proposed well. Even though there
may be no significant levels of discharge, the data will verify
that fact and will serve as a baseline by which to evaluate future
changes as the regional population increases.

E. Noise

Noise will be generated by both heavy equipment during the
site preparation process and by the drilling rig during the
drilling operation. The former activities will be conducted during
daylight hours only using a single bulldozer with intermittent
truck deliveries of cinders and concrete for levelling and grading
the drill pad. The impact of this noise source will be trivial
relative to the existing truck, jet, and boat traffic that
frequents this area.

Noise associated with drilling will be continuous since
drilling operations will be on a twenty four hour a day schedule.
The drilling rig will be equipped with "hospital-type" mufflers to
minimize the level of engine noise generated. Engine noise can be
reduced to less than 65 dBa at 30 m (100 ft.).

The noise receptors of greatest concern are the residential
dwellings located across Kalaniana‘ole Street from the proposed
site, The presence of a stand of tall trees that are present
between the proposed site and the fuel oil storage facility located
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on the north side of Kalaniana‘’cole Street will effectively break up
the sound and serve as a natural shield between the rig and the
residential area. Furthermore, the presence of anthropogenic and
natural sources of noise in this area will, in many cases be far
more intrusive than that produced by the rig. These sources
include: vehicle noise on Kalaniana’ole Street; jet traffic on the
airport runway, noise generated by activities at the harbor that
will include truck and eguipment noise as well as that from ship
and tug operations. The presence of a nearly constant source of
noise generated by surf breaking on the coastline will also serve
to mask the low drone of the drill rig. Hence, we believe that the
drilling noise will have minimal impacts on the ambient noise level

within the residential area.

Other noise receptors of possible concern are the users of
the Keaukaha and Onekahakaha Parks. The former is closer to the
proposed drill site, at a distance of nearly 350 m (1200 ft.), but
is buffered from it by the Keaukaha sewage treatment facility.
Because these beach parks are used predominantly during daylight
and early evening hours, we believe that the normal daytime vehicle
and jet traffic noise will effectively drown out the noise

generated by the drilling rigqg.

F. Flora And Fauna

The attached botanical report did not identify any
significant negative impacts resulting from the proposed action on
the botanical resources on this site.

G. Archaeoleqgy

In 1light of the finding by the Historic Preservation Division
that no significant historic sites are present within the parcels
proposed for this project, that division has indicated that the
proposed work in these parcels will have "no effect" on significant

sites.

H. Bocio-Economic

There will be four to six workers engaged in the drilling
operation: two shifts of two workers each with one foreman and one
helper. It is our intent that some of the workers will be local
residents of the Island of Hawaii and, hence, will be able to
commute by car to the drill site. Any workers that are brought in
from off island or out of state will reside in local hotels.

Local contractors and suppliers will be used for all general
utility supplies as we do not believe that the completion of this
well will be so specialized as to require importation of non-

standard materials from off island.

The limited nature and short duration of the project makes it
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unlikely that the demand on the local labor pool or on local
suppliers of material will have more than a mild positive impact
resulting from the added business activity in Hilo.

The only other socio-economic impacts that arise from the
drilling project are considered to be those associated with the
added scientific activity occurring on the Big Island and the
information derived from the analysis of the cores and water
samples derived from the hole. It is likely that there will be
visits by a number of scientists to the project site and to the
core storage facility (currently planned to be at the Hawaiian
Volcano Observatory). Aside from a slight increase in economic
activity at the local hotels, these visits will afford increased
opportunities for interaction of the staff of the Geology
Department and the Center for Study of Active Volcanoces at U.H.
Hilo with scientists conducting state-of-the-art research in the
earth sciences. These interactions may be both directly
beneficial, in terms of information exchange, and indirectly
important by generating interest in geoscience problems of local
interest such as those associated with volcanic hazards, coastal
subsidence, or long-term sea level changes.

The direct products of the investigations associated with
this research hole include:

1) Studies of the recurrence interval of lava flows reaching
the coast line in the vicinity of Hilo. This type of information
is essential in defining the actual long-term lava flow hazards
that exist for the city.

2) Analysis of water compositions beneath the coastal area.
Water chemistry data can yield information on the rates of
freshwater loss from the shallow groundwater lens along this
coastline and can indicate whether up-slope discharges of waste
water are having an impact on the groundwater or bay water quality.

3) Seismic analyses that can be performed in the hole may
also be able to yield information on the potential for seismic
damage on the lower flanks of Mauna Loa.

I. Access and Traffic

The increased usage of Kalaniana’ocle Street as a result of
this project is estimated to amount to an average of approximately
auto round trips, for crew changes and drilling management, and one
truck round trip, for supplies, per day. Although car-pooling will
be encouraged wherever practical, the limited number of added
vehicles transitting this industrial area is considered to have no
detectable impact on traffic movement or road way usage.

J. Infrastructure and utilities

The only utility that will be affected by the proposed
project is the water supply used for drilling operations. We
anticipate a maximum usage of approximately 7,500 gallons per day
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that would be derived from the county water supply. In that this
is a relatively small volume of water usage with respect to most
industrial activities, and is of only a temporary nature, we
believe that the impact on public water supplies will be minimal.

Water lines currently exist within close proximity to the proposed
‘ drilling site and hence will require the installation of only a
! temporary water line that will be removed at the completion of the
project. As noted above, there is also a possibility of using sea
water for some of the drilling activities which may reduce the

demands of the project.

Sanitary wastes will be dealt with using contractor supplied
chemical toilets and, hence, no impacts are anticipated from these
services.

K. Public Facilities and Services

The limited duration and scope of the proposed activity is
considered unlikely to have any detectable impact on schools,
hospitals, fire protection, police protection, or other public
. services of this nature.

There will be some solid waste generated by the incoming
materials and supplies and the drill cuttings. This waste will be
disposed of either at the Hilo landfill or at another location as
directed by the state and county permitting agencies.

L. Aesthetics

The visual impact of the project will be associated with the
presence of the drill rig and lighting for nighttime operations.
Because the rig will be shielded from the residential ‘area by
trees, we do not believe that the rig will be visible from most of
the residential area. Although more distant view-planes may be
able to see the rig, its location in an industrial area is likely
to make its presence insignificant.

M. Light Impacts

Lighting on the rig will be shielded according to the Hawaii
County Lighting Code to minimize its impact on adjoining properties
and harbor activities. The presence of these lights adjacent to
the harbor is again likely to render their impacts insignificant
! compared to the existing environment.

Part V : ASSESSMENT

The potential impacts of the proposed Continental Scientific
Drilling Program Pilot Hole Project have been fully disclosed in
this Environmental Assessment. Any negative environmental effects
from this activity are believed to be limited in scope and in
duration. Therefore, based on the significance criteria outlined
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in Section 11-200-12, Environmental Impact Statement Rules, the
University of Hawaii believes that the project, as proposed, would
have no significant adverse effect on the environment and that no

Environmental Impact Statement is required.

This assessment of no significant impact is conditioned on
the fact that UH (SOEST) will strictly adhere to the mitigating
measures outlined in the environmental assessment and to conditiens
that may be imposed upon the project in the drilling permit, the
right of entry issued by DILNR, and the SMA permit issued by the

Hawaii County Planning Department.
PART VI : RESULTS OF PROJECT ENVIRONMENTAL REVIEW PROCESS

The above Environmental Assessment was distributed for agency
review in early October, 1992 and a notice and summary of the
project was published by the state Office of Environmental Quality
Control on October 23, 1992. In response to circulation of the
Assessment, three agencies provided comment on the proposed
pProject; no comments were received from the public by OEQC, DLNR,
or the University with respect to the proposed project.

The Office of Environmental Quality Control offered the

following (summarized) comments:

1) The proposed project is located in a Special Management
Area and, hence, should be reviewed by County of Hawaii, Planning
Department regarding the sMa permit; the Department of Land and
Natural Resources, Commission on Water Resource Management must be

consulted regarding a well drilling permit; :
2) A list of agencies consulted must be disclosed in the

Environmental Assessment;
3) A new form exists and should ‘be used for future

publication of project summaries.

The County of Hawaii Planning Department offered the
following (summarized) comments:

1) The proposed project is within the County’s Special
Management Area (SMA) and that relevant County rules must be
complied with; and that shoreline setback regquirements will have
to be met in locating the proposed hole;

2) Concern was expressed regarding the potential for
disturbance to nearbv residences in Keaukaha from noise that will
be generated by the drilling activity; a request is made for more
information regarding "hospital type" mufflers; it is recommended
that the drilling operation be placed as far from the front
property boundary as possible;

3) Lighting will have to comply with the Electrical Code and
that the Building Department be consulted;

4) It was observed that shelters along the coastal portion
of the property appear to be permanently occupied; it was noted
that residential use of the property is not permitted under County

zoning rules.,
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The Department of Hawaiian Home Lands offered the following
(summarized) comments:

1) Concern was expressed that noise generated by the
drilling would have the potential for disturbing the residents of
the (Keaukaha) community that exists across Kalanianaole St. fron
the proposed project site; it was suggested that an environmental
assessment may be needed to address this concern and other
(unnamed) potential impacts; it was further suggested that noise
levels be monitored and that drilling activity be restricted to
specific hours to minimize disturbance to the community.

PART VII : RESPONSE TQ AGENCY COMMENTS

Office of Environmental Quality Control
1) The proposed project has been discussed with several

agencies (see below) including the County of Hawaii Planning
Department and the Department of Land and Natural Resources,
Division of Water Resources Management. We are aware of the
requirement for an SMA permit and have discussed the submittal of
an SMA petition with representatives of the Planning Department.
This process must, however, follow the completion of the
Environmental Assessment process.

2) A list of agencies that have been consulted was omitted
from the original assessment through an oversight. The agencies
that have been consulted to date are listed in PART IX : AGENCIES

CONSULTED below.
3) The new form is acknowledged and will be used for future

submittals.

County of Hawaii Planning Department
1) The location of the proposed project within the SMA is

acknowledged. We will consult with the County of Hawaii regarding
shoreline setback prior to specifying the precise locatlon of the
proposed drill-hole.

2) We are aware of the concern regarding p0551b1e noise
disturbance of the community. We have met with members of the
community at a regularly scheduled Keaukaha/Panaewa Community
Association meeting to describe the project and to inform them of
our activities. At that meetlng we discussed their concerns
regardlng noise and other issues. We will also be meeting
individually with residents directly across Kalanianaole St. from
the proposed project site to also discuss noise concerns with them.

The reference to "hospital type" nufflers refers to high-
attenuation muffling devices that can be placed on combustion
engines. These devices are also referred to as "critical" mufflers
or "40 dB" mufflers. Technical data on this type of muffler is
attached in Appendix B.

The recommendation by the Planning Department that the
project be set back as far from Kalanianaole St. as possible is
acknowledged. It is our intent to locate the drilling site as far
from Kalanianaole St. as is allowed under the requirements of the

shoreline setback noted in 1) above.
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We would also point out, however, that there are several
mitigating conditions that already exist with respect to the noise
concerns expressed.,

A. Although the primary rational for choosing the proposed
site as our drilling target were scientific, the existing
environment ~ including noise - at this location was also a major

consideration. This site is in an industrial area and is located
in close proximity to the Hilo wharf. The latter facility operates
on a twenty-four hour basis with heavy machinery, trucks, diesel
engines, and portage equipment in use whenever a barge is being
loaded or unloaded. On several evening visits to the site, the
portage equipment and their back-up alarms were clearly audible at
the site as well as on Kalanianaole St. We believe that we can
abate noise generation from our equipment to reduce noise from our
operations to be less intrusive than those that currently exist in
the area.

B. We have analyzed the site in terms of the likelihood that
noise will propagate toward the residential area. Our preferred
location is on the interior portion of the property (toward the
ocean) that consists of cut and fill. We have been informed that
the cut portion was formed when the area was mined for rock during
construction of the breakwater. Mauka of this area is a bank or
berm that was left after the mining operation. In our discussions
with a noise consultant, it was indicated that the existing contour
will substantially reduce propagation of ground level noise toward
the residential area. The mauka buffer is heavily wooded with
large trees which will further assist in shielding the community
from noise propagation. It is also important to consider that,
during the most sensitive hours of operation - 22:00 hrs to 06:00
hrs, the prevailing wind pattern is toward the ocean. As indicated
on page 6 and in Figure 4 of the EA, the drainage winds occur at
night that bring air from the upper Mauna Loa slopes toward the
ocean. This wind pattern will further inhibit sound propagation
from the proposed drill site toward the community.

C. An analysis of drilling noise generated during an earlier
drilling project suggests that disturbance to residents should be
minimal. We attach a letter from Darby and Associates, noise
consultants, who performed noise level measurements at a residence
in Puna during drilling of the SOH-1 drill hole. The measurements
were made during the early morning hours when the rig was
performing some of its noisiest operations - withdrawing the drill
string from the hole. The residence was located up-wind from the
rig and was shielded from the rig by a pre-existing rock and soil
berm. The rig was not audible at the residence during the hours of
the survey. We acknowledge that the circumstances are not
identical to those at the proposed site: the distance between the
dwelling and rig is greater (approximately 1000 ft. versus 600 ft.
in our case), however, the intervening .space is not wooded, as is
the case for our proposed site, and the rig in the former case is
substantially larger than that proposed in the present project.

D. There are several strategies that can be applied toward
mitigation of the noise generated by the drilling project. We have
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committed to the installation of “"critical type" mufflers on the
drilling rig and are committed to working with the community
residents nearest to the drilling target to minimize disturbance to
them from our operations.

In summary, we believe that the potential for significant
disturbance to the residential community from the proposed
operations is relatively small and that, with adeguate
communication with the affected residents, we will be able to
minimize the potential impacts on their environment. )

3) The requirement that lighting comply with County building
ordinances is acknowledged. We will consult with that department
prior to mobilization of the drilling rig.

4) The petitioner is aware of the shoreline activities at
this site. We have met with representatives of the area and
informed them of our plans to conduct drilling in this area.

Department of Hawaiian Home Lands
1) The concern for noise impacts is acknowledged and is

responded to above. For the reasons described above, we do not
believe that the potential for noise impacts from the proposed
project justify the execution of an Environmental Impact Statement.
The limited scope and short duration of the proposed project and
the absence of any other significant impacts brought forth during
the environmental review process, further indicates that an
Environmental Impact Statement is not required by the proposgd
project. The recommendation that noise levels be monitored 1is
acknowledged. We have no objection to documenting the existing
noise environment in the area and evaluating the impacts of our
operations on the existing environment. However, if our operations
are not found to contribute significantly to the existing noise
environment, and there are no objections from the community
regarding our operations, we would suggest that continuous
menitoring through the project will simply represent an unnecessary
expenditure of already limited research funds. )

The recommendation that drilling be restricted to specific

hours is acknowledged. We submit that this type of restricfion
should be exercised only as a last resort for the following
reasons:
A) Cessation of drilling operations for extended periods of
time incurs the risk that the walls of the hole could collapse with
the result that the drill string is trapped in the hole or that the
hole is lost. Either situation will result in substantial added
expense to the project and could result in a failure to achieve the
objectives of the program.

B) Although cessation of drilling will reduce the rate of
drilling the hole, it will not commensurately reduce the cost_Of
drilling since we will be paying for the rig on a day-rate bagls.
Hence, daily stoppage of drilling will substantially increase the
cost of the hole.

¢) There are several other sound mitigation measures that,
if necessary, could effectively reduce noise propagation into the
community. Many of these strategies are. more cost effective, and
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pose less of a risk to the success of the project, than
interrupting drilling on a daily basis.

Part VIIT : DETERMINATION

The potential impacts of the proposed Continental Scientific
Drilling Program Pilot Hole Project have been fully disclosed in
this Environmental Assessment. Any negative environmental effects
from this activity are believed to be limited in scope and in
duration. Therefore, based on the significance criteria outlined
in Section 11-200-12, Environmental Impact statement Rules, the
University of Hawaii believes that the project, as proposed, would
have no significant adverse effect on the environment and that no
Environmental Impact Statement is required.

This assessment of no significant impact is conditioned on
the fact that UH (SOEST) will strictly adhere to the mitigating
measures outlined in the environmental assessment and to conditions
that may be imposed upon the project in the drilling permit, the
right of entry issued by DLNR, and the SMA permit issued by the

Hawaii County Planning Department.

Part_IX : AGENCIES CONSULTED

UNITED STATES GOVERNMENT:
Department of Transportation - U.S. Coast Guard, Office of

Aids to Navigation
Department of Interior - U.S. Geological Survey, Hawaiian

Volcano Observatory and Water Resources Division

STATE OF HAWAII:
Department of Land and Natural Resources - Division of Land

Management; Division of Water Resources Management; Historic Sites
Division '
Department of Transportation - Harbors Division, Honolulu
Office; and Hilo Harbor Master’s Office
Department of Health - Safe Drinking Water Branch
Department of Hawaiian Home Lands - Hilo Office
University of Hawaii - Environmental Center

COUNTY OF HAWAII:
Planning Department
Public Works - Wastewater/Solid Waste

Water Supply Department

COMMUNITY ORGANIZATIONS:

Keaukaha-Panaewa Community Association
Hue Ho’o Mau

Au Puni O Hawaii
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BOTANICAL ASSESSMENT SURVEY
HAWAI'I PILOT HOLE PROJECT
HILO DISTRICT, ISLAND OF HAWAI'IL

INTRODUCTION

The Hawai'i Pilot Hole project site consists of approximately

7.2 acres, composed of two state-owned parcels (TMK: 2-1-09-1 and
2-1-09-41). The parcels are zoned "Urban/Industrial"” and are
located between the Hilo dock facility and the Keaukaha wastewater
treatment plant. Access onto the site is via an existing unim-
proved road which enters the state-~owned parcels from Kalaniana-
'ole Avenue; the road is used to maintain the Hilo breakwater

which adjoins the subject parcels, 2

Field studies to assess the botanical resources found on the
proposed Hawai'i Pilot Hole Project were conducted on 06 February
1992, The primary objectives of the survey were to: 1) provide a
general descfiption of the major vegetation type(s); 2) search
for threatened and endangered plant species protected by federal
and state endangered species laws; and 3) identify any areas of

potential botanical concern.

A walk-through survey method was used. Plant identifications

were made in the field; plants which could not be positively
identified were collected for later determination in the herba-
rium and for comparison with the most recent taxonomic literature.
Notes were made on plant associations and distribution, substrate
types, drainage, exposure, etc. The flowering plant names are in
accordance with Wagner et al. (1990); the ferns follow Lamoureux

(1984},




DESCRIPTION OF THE VEGETATION

Vegetation on the project site consists of a mixed forest composed

almost exclusively of introduced or alien tree species, 30 to 60

conut palms
{Cocos nuciferda); a small stand of swamp mahogany (Eucalyptus

robusta) is fgund by the €ntrance to the access road.
foobusta

ft. tall. Fronting Kalaniana'ogle Avenue is a row of co

The remainder
of the property is covered primarily by ironwood trees (Casuarina

equisetifolia) with scattered Stands of other tree species;
include false kamani or Chinese almond

these
(Terminalia catappa),

bingabing (Macaranga mappa), gunpowder tree (Trema orientalis),
melochia (Melochia umbellata), guarumo (Cecropia obtusifolia),
Chinese banyan (Ficus microcarpa), and octopus tree (Schefflera

actinophylla). Hala or pandanus {Pandanus tectorius) and hau
(Hibiscus tjiligCeus),

tLwo species native to the Hawaiian Islands

and the Pacific area, are also found on the site, :

Understory vegetation is generally dense except for along the

shoreline area where there is more human activity. In addition to

the saplings of the =ree Species mentioned above, there are shrubs

such as guava (Psidium guajava), Christmas berry (Schinus

terebinthifoliug), strawberry guava (Psidium cattleianum),
Odontonema stric¢tum.

‘and

Ground cover is variable. Low mats of wedelia (Wedelia trilobata)

are commeon along the access road and the shoreline areas. Where
the tree cover iS5 more open and also along some portions of the
access road, California grass (Brachiaria mutica) forms thick

mats. Scattered through the Califoruia grass,

in a few places,
are plants of umbrella sedge (Cyperus alternifolius). White shrimp

plant (Justicia betonica) is locally abundant in open, sunny
areas along the access road. In most Places though, the ground
cover consists of seedlings of the tree and shrub s

above, leaf litter, and a mixture of ferns, herbs,

pecies mentioned
and small




shrubs (subshrubs) such as hairy sword fern (Nephrolepis multiflora),
lauwa'e fern (Phymatosorus scolopendria), thimbleberry (Rubus
rosaefolius), maile hohono (Ageratum houstonianum), etc.

Climbing up trunks of trees and draping over shrubs are two native

vines, koali-'awania (Ipomoea indica) and ka'e'e (Mucuna gigantea),

and an introduced vine, maile-pilau (Paederia scandens). Golden

pothos vine or taro vine (Epipremnum pinnatum) .is found on the

swamp mahogany trees fronting the property.

DISCUSSION AND RECOMMENDATIONS

The vegetation on the project site is dominated primarily by
introduced or alien species. A few native species such as hau,
hala, koali-'awania, and ka'e'e are found on the site. None of
the plants occurring on the site are officially listed threatened
and endangered species nor are any proposed or candidate for’such
status (U.S. Fish and Wildlife Service 1989, 1990). The native
species fouhd on the site can be found in similar environmental

habitats throughout the islands.

There is very litcle of botanical interest on the site and given

the findings above, the proposed project should not have a
significant negative impact on the botanical resources. There are
no botanical reasons to impose any restrictions, impediments or

constraints to the proposed project.
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APPENDIX B

Technical Specifications on Critical Muffler Devices




BT MO e LS

/cial “400” Level et (o)
haust Silencers BACKPRESSURE ON ENGINE

+ MUST BE CONSIDERED.

max = 27" H?O

TYPICAL ATTENUATION CURVE dB(A) @ “F* Mounling Flange
50 S 7 Slandard in sizes 47 to 14, Driling matches
P N =N 425/450# ASA stondard.
~

\

5

3

TYPICAL ATTENUATION cB(A)
8

'
R T T R T T T PRESSURE DROP: .
OCTIVE BAND CENTER FREQUENCY (H2) 24 7
2 //
Application: 20
Nelson Special 400" Level Stencers are de- £ 18 v
signed to reduce total engine exhaust noise % 7
35-45dB(A). These silencers ore recommended R 16 7
where ambient noise is low and a high degree & A
of sllencing is necessary. w 14 7
Construclion: é 12
Mild Steel: Nelson silencers over 26.1 O.D. are 7
fobricated of mild steel as standard material. % 10 A
Maximum cperating tempercture is 1400°F. s
Aluminized Steel: Nelson siencers through 26.1 5 v
O.D. are tobricated of aluminized steel as stan- % 6 —~
dord materiots. This moterial has better resist- E . .
ance to corrosion. Maximum operating tem-
perature is 1250°F. 2
Sllicon Aluminum Palnt: Nelson silencers —
througn 26.4 ©O.D. are given a coat of high 0 4 2 3 4 % 6 7 8 9 10 11 12 13 44
heat ressting siicon aluminum paint. EXHAUST GAS VELOCITY IN THOUSANDS (FT/MIN)

Gray Primer: Neison siencers over 26.4 O.D.
are given o coat of high heat resisting gray

primer as stondard paint. Note: When figuring pressure drop for side inlet or middle side

inlst add 3* HyO to back pressure shown on above curve,

Sample Specification:
The siencer is to be a Nelson Special 400" Level Exhaust Siencer constructed of aluminized stesel (26.4 inchbody
diameter and smaller) of mild steel (larger thon 26.4 inch body diameter) with ot welded construction ond suitable
for mounting in any position. The silencer shall be complete with the following Nelson accessories:

-




an
-

Il
Ted

% Do i |

-n
3
| -

——

=

(

hprn [ =
el =
P s

L X .

Nelson Mulffler
P£.0O. Box 428 - HWY 51 West
Stoughton. W1 53589
Area(4608) 873-4200
Telax 265-423
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*inlet & cutlet offset from centerine of siencer as shown

oD
* 41440 4" 14.4 470 75.0 4.0 40 40
* 41450 5" 16.4 74.0 820 a7 4.7 4.0
* 44450 & 18.1 85.0 3.0 50 50 40
44480 8" 26.4 94.0 9.0 0 0 4.0
441482 10" 30.4 040 {420 O 0 4.0
41484 427 36.1 1300 1380 O 0 4,0
4414846 14" 42.1 1210 1390 O 0 4.0
Enct, | (zof2)
A B D £ F
Moo Boay C Over Ofsel  Ofser G
rAogel niat Do Soay Al ‘o Io roe
Numoer Cc 20 ength  Lengih c/n cn Leng
43440 4" 441 &7.0 69.0 59 40 3.0
43450 & 16.1 740 78.0 6.7 a.7 40
43450 4" 18.1 85.0 89.0 8.2 50. 40
43480 8" 26.1 4.0 950 405 0 40
~~ 43482 10" 30.4 1040 1080 420 4] 40
~ 43484 12" 36,4 430.0 4340 438 o} 4.0
43484 14" 42.1 1340 4350 %5.6 o] 40
A 8 . [») £ F
’ Nomec  Booy C Ovar  Dfset  Ofset G
Mogel It Do Bocy Al To To et
Nuomte! (072 00 iengin lengn  C C/iL  lenpr
A4BAQ v 14.1 6468 698 334 40 A0
44850 5 16.1 73.7 77.7 39 a.7 40
44840 & 18.4 84.9 889 424 50 4.0
44880 8" 26.1 4.0 950 455 0 4.0
44882 10" 30.1 1040 .4080 520 1] 4.0
44884 12" 36.1 129.7 1337 448 0 4.0
44886 147 42.1 4343 1353 6546 0 40

In dimension € & F.




APPENDIX C

Noise Analysis for Universal 5000 Rig
at SOH-1 Drill Site
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#89-10
November 14, 1990

University of Hawaii

Hawaii Natural Energy Institute
2540 Dole St., Holmes Hall #206
Honolulu, Hawaii 96822

Attention: Wr. Art Seki

Subject: MNoise Level Measurements puring Tripping Out at SOH #1
on November 10, 1990

Dear Art:

Noise level measurements were made from about 3:45 am to 5:30 am near

SOH #1 while the drilling rig was tripping out from about 4,000 feet. The
measurement locations are shown in Figure 1 and were all on the edge of the "
highways except for Location D in the.visitors parking lot of HGPA. -

" .The sounds from SOH operations were audible at Locations A, B and F and were
.. characterized by periodic high speed diesel engine and/or winch. sounds and
7 . opccasional impact sounds. See Table 1. At Location A, a few low-frequency,
“rumbling sounds from the ORMAT rig were audible and distinguishable from the.

SOH activities.

SOH rig sounds were not audible (and, therefore, not measurable) at
Locations C, D, E, and G. However, a single $hout was heard at Location G
coming from the direction of the SOH rig.

The ORMAT rig could be heard at Locations-D and E being charécterized:
low-frequency rumbles from the drilling rig itself, muffled diesel
generators, and occasional impact sounds. It is understood that the ORMAT

rig was drilling at less than 300 feet.

At no location did either of the rigs exceed the allowable noise levels
in the County Geothermal Noise Guidelines.

PALI PALMS PLAZA » 970 NO, KALAHEO AVENUE - SUITE A-31}
KAILUA, HAWAJI 96734 « (808) 254-3318 « FAX (808) 254-3295




University of Hawaii #89-10
November 14, 1990 : Page 2

During the measurement period there was either no wind, or very light
wind; and occasional misting and/or light rain. The cloud cover opened
occasionally.

These manual measurements can be compared to the noise charts from the.three
automatic monitoring stations and analyzed with meteorological data when
they become available to see if typical nighttime conditions prevailed.
Sincerely,

Ronald A. Darby, P.E.

RAD/1d.8rpt

Encl.

VR “
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TABLE I - Summary of Noise Level Measurements Made on November 10, 199¢

Along County Ro

ads Near SOH #1 Geothermal Rig WhiTe Tripping Out

Leq
Location Description Time (2 min) Lmax Lmin Comments
A Main Entrance Road 0351 40.8 47.5 34.3 SOH sounds
controlling.
B CPA* to SOH #1 . 0417 4]1.1 45.9 30.3 SOH sounds
controlling.
055 42.0%% 42.0 30.2 (See Figure 2)
c Near Jones/Loughlin ~~~0430 . - ™ No rigs were audible.
D HGPA Visitor Center 0437 35.8 52.2 35.0 ORMAT rig sounds
audible.
E CPA* to ORMAT Rig 0455 39.5 48.8 33.8 ORMAT rig sounds
audible.
F 0.2 Miles from Main 0516 41.5 50.8 33.3 SOH s1ightly audibie.
_ Entrance Road ‘
G 0.4 Miles from Main 30.0 30.0 30.0 No rigs audible.

Entrance.Road

0520

Ocean surf sounds
controlling.

- *CPA -'Closest Point of Approach

**L10 - The Tevel exceeded 10% of the time as o

is the energy average over 2 minutes.

pposed to Leq (2 min) which
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POSITION:
ENGINEER: = o, 1 f1oys ,~52m 08 No, _ 270
DAY OF WEEK:. 2T __pate: /19778 e aesmﬁmmss:
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SKY: e ti6big v 99,

Mo«.}y
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