


MAKALEI FIRE S TATION

Karrva-Ko~Nna, HAawar‘l

FiNAL ENVIRONMENTAL ASSESSMENT

APRIL

2008

PREPARED FOR

CouNTY OF HAawAaI‘I
DEPARTMENT OF PuBrLic WORKS

PREPARED BY

%%PBR HAWAII

l"l & ASSOCIATES, INC.



MAKALEI FIRE STATION
FINAL ENVIRONMENTAL ASSESSMENT

1.0

2.0

3.0

4.0

INTRODUCTION ...uuiiiinniiinniiinnieinnneiissieisnmeessmeeesseesmeessssssssssesssssssssssssens 1
1.1 PROJECT SUMMARY ittt ettt 1
1.2 LOCATION Lottt ettt sttt et e e e s anee e 2
1.3 LAND OWNERSHIP ..coiiiiiiei ittt 4
1.4 IDENTIFICATION OF APPLICANT ..ottt 4
1.5  IDENTIFICATION OF ENVIRONMENTAL CONSULTANT ....coociiiiniiennnen. 4
1.6 IDENTIFICATION OF APPROVING AGENCY ..ouiiiiieiiiiiiiiiiiiieeeee e 4
1.7 COMPLIANCE WITH STATE OF HAWAI'l AND COUNTY OF HAWAI'I
ENVIRONMENTAL LAWS L..oiiiiiiiiiie ittt 6
1.8 IDENTIFICATION OF AGENCIES CONSULTED ......ovttiiiiiiiiiiiiieeceniieeenn 6
1.9  STUDIES CONTRIBUTING TO THIS ENVIRONMENTAL ASSESSMENT....... 7
PROJECT DESCRIPTION ...uuutiiiiiittteiiiisteecininneecssssnneesscsssssesssssssseessssssssessssssnsses 8
2.1 LOCATION Lottt ettt e s eseaeee e 8
2.2 DESCRIPTION OF THE MAKALEI FIRE STATION ...ccoiiiiiiiiiieeeeieeeeeeeeiienee 8
2.3 PROJECT COST AND IMPLEMENTATION TIMEFRAME........cccoieiiiiiiiinne 8
DESCRIPTION OF THE NATURAL ENVIRONMENT, POTENTIAL IMPACTS, AND
MITIGATIVE MEASURES..........uuuiiiiieiiiiittetiniineciesineeccssssneesssssssesssssssseesssans 11
3.1 CLIMATE < ettt e e et e e e e et e e e eeeanas 11
3.2 GEOLOGY AND TOPOGRAPHY ...ccoiiiiiiiiiiinieeiieceeiiee e 11
3.3 SOILS e 12
3.3.1 Natural Resources Conservation Service (NRCS)........cceeevriueeeennnne 12
3.3.2 Land Study Bureau Detailed Land Classification ...........ccccecuueeeenee 12
3.3.3 Agricultural Lands of Importance to the State of Hawai‘i (ALISH)... 15
3.4 NATURAL HAZARDS ..ot 15
3.5  FLORA & FAUNA ..ottt 18
35T FLOFa coeeeee e 18
3.5.2  FAUNQ .ot 20
DESCRIPTION OF THE HUMAN ENVIRONMENT, POTENTIAL IMPACTS, AND
MITIGATIVE MEASURES..........uuiiiiiitiiiiiintetiniinettesisneeecscssneessssssssesssssssssssssns 23
4.1 ARCHAEOLOGICAL AND CULTURAL RESOURCES. .........ccoveuveerrreannen. 23
4.1.1  Archaeological RESOUICES ........cccovvuiiiiiiniiiiiiiiiiieceeieceeeeeen 23
4.1.2  Cultural RESOUICES ......evviiiiiiiiiiiiiiiiec et 24
4.2 ROADWAYS AND TRAFFIC ....cotiiiiiiiiiiiiiieeeiee e 25
4.3 NOISE .ttt e e e e e e et ettt ee e e e e e eeeeeeenns 25
4.4 AIR QUALITY ettt e et e e e e 26
4.5  VISUAL RESOURCES .....ccooiiiiiiiiiniiteeiee ettt 27
4.6 SOCIAL & ECONOMIC CHARACTERISTICS ..coeiiiiiiieieiieeeeeieeeeeeeeen 27
4.7  INFRASTRUCTURE AND UTILITIES..ccuuiiieiiiee e 28
4. 7.1 Water SYStEM ...euuiiiiiiiiiiiiiiice et 28

TABLE OF CONTENTS



MAKALEI FIRE STATION
FINAL ENVIRONMENTAL ASSESSMENT

5.0

6.0

7.0

8.0

4.7.2  Wastewater SYSIEM .........euuuuueeiieiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 28
4.7.3  Drainage SYSeM ... 28
4.7.4 Electrical and Communications SyStems ..........ccccueeeeerniieeeeeniuneeenn. 29
4.7.5 SOlid WaSE ....eeiiiiiiiiiiiiie e 29
4.8  PUBLIC SERVICES AND FACILITIES.....iiiiiiiiiiiiiiiiieee et 29
LAND USE CONFORMANCE......ccittiiiiiiiiiiiiiiiiiiininsinnsinsssssssssssssssssssssssssssssssssssans 31
5.1 STATE OF HAWANI | ettt 31
5.1.1 State Land Use Law, Chapter 205, Hawai’‘i Revised Statutes .......... 31
5.1.2 Coastal Zone Management Act, Chapter 205A, Hawai’i Revised
SEATULES Lttt 31
5.1.3 Coastal Zone Management Act, Chapter 205A, Hawai’‘i Revised
STATUTES .. 38
5.2 COUNTY OF HAWAI'l PLANS AND CONTROLS .....oeeciiieiiiiiiiiiiiiiinen. 38
5.2.1 County of Hawai‘i General Plan......cccccccceiimiiiiiiniiiiiiiiiieeeee 38
5.2.2 Keahole to Kailua Development Plan .........cccceeeviiiiiniiiniieennnn. 40
5.2.3  West Hawai‘i Regional Plan .........ccocceiriiiiiiiiiniiiiiecceen 40
5.2.4  County of Hawai’i ZONIiNG .....ccoevuiiiiimiiiiieiiiieeeeeiieee e 41
5.2.5 Kona Community Development Plan.........c.cccccevviiiniiiiniiinicnnnens 41
5.3 LIST OF REQUIRED PERMITS AND APPROVALS ......ooeeiiiiiiiiiiiiiiiinn. 43
ALTERNATIVES ..covvriiiiiiiiiiiittittiiiiiinetettnnnneiiiicieeteeessssssiiicissesesssssssssssssssssssssss 44
6.1 NO ACTION Lo 44
6.2 ALTERNATIVES ...ooiiiiiiiiiiiiiiiiiiiiiiiiiiieeitetteteeeeeeeeeeeeee e 44
FINDINGS, SUPPORTING REASONS, AND ANTICIPATED DETERMINATION.. 45
7.1 PROBABLE IMPACT, INCLUDING CUMULATIVE IMPACTS .......oeueeeeenn.e. 45
7.2 SIGNIFICANCE CRITERIA ...t 48
7.3 DETERMINATION ..ottt 52
REFERENCES CITED ....ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniisiiiiiiiiissssssssses 53



MAKALEI FIRE STATION
FINAL ENVIRONMENTAL ASSESSMENT

LIST OF FIGURES

Figure T: LOCAtION MaP ccceviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeee e 3
Figure 2: TMK Map .ccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiicceccceeececccececeecteeeeeeeeeeeee e 5
FIGUIE 31 SIt€ PROTOS.....eviiiiiiiiiiic ettt ettt e e 9
FIGUIE 42 SIte PLan oot 10
Figure 5: NCRS SOil SUIVEY ...c..ooiiiiiiiiiiiiiiiiccicce e 13
Figure 6: Detailed Land Classification, University of Hawai‘i......ccccccceevvveeiniieiniiecnnnenns 14
Figure 7: Agricultural Lands of Importance to the State of Hawai‘i .....cccoccveeeinniiieeennnnee. 16
Figure 8: Flood INSUrance Rate Map .........ceeeruieiiniiiiiniieieniiee ettt 17
Figure 9: State Land Use ClassifiCation ............ccovviiiiiiiiieniiieiniieenieceieec e 32
Figure 10: County of Hawai‘i General Plan .........cccooouiiiiiiiiiiiiiiiecceeec e 39
Figure 11: County of Hawai’i ZONING .......cocviiiiiiiiiiiiiiiiiciiiccccececee e 42
Figure 12: Projects Within Immediate Vicinity of Makalei Fire Station ............ccccccceeeeee. 47
LIST OF TABLES
Table 3-1: Plants observed on the property by Dr. Ron Terry in 2007 .......cccoovuveeeennnneee. 20
Table 3-2: List of species identified in 2003 survey by Dr. Patrick Hart, Ph.D. ................ 21
Table 5-1: Required Permits and APProvals ........coooueieeoiiiiiiiiniiieeiiiiecceeeeceeeeeen 43

LIST OF APPENDICIES

Appendix A: Botanical Survey

Appendix B: Determination of No Archaeological Effect and Supporting Documents
Appendix C: Pre-Consultation Comments Received and Written Responses
Appendix D: April 2008 Draft EA Public Review Comment Letters and Responses



MAKALEI FIRE STATION

FINAL ENVIRONMENTAL ASSESSMENT

1.0

INTRODUCTION

This Environmental Assessment (EA) is prepared in accordance with Chapter 343, Hawai’i
Revised Statutes (HRS) for the proposed construction of the Makalei Fire Station in
Makalei, North Kona, Island of Hawai‘i, Hawai‘i.

1.1 PROJECT SUMMARY

Project Name:
Location:

Tax Map Key (TMK):
Applicant:
Landowner:

Existing use:
Proposed Action:
Project Area:

Land Use Designations:

Special Management Area:

Permits/Approvals Requested:

Approving Agency:

Determination:

Makalei Fire Station

Makalei, North Kona, Island of Hawai‘i, Hawai’i

(3) 7-2-07:01 (por.)

County of Hawai‘i Department of Public Works

GKK Makalei LLC

Vacant land

Construction of the Makalei Fire Station
Approximately 2 acres

State Land Use: Agriculture

County of Hawai‘i General Plan: Extensive Agriculture

County of Hawai’‘i Zoning: Agriculture (A-900a)

The project is not in the Special Management Area
(SMA)

Special Permit and Plan Approval
Approval of Project Construction Plans
Building and Grading Permits
Underground Injection Control
Highway Connection

Subdivision Approval

County of Hawai‘i Department of Public Works

Finding of No Significant Impact (FONSI)
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1.2 LOCATION

The proposed site for the Makalei Fire Station is in Makalei, North Kona, Island of
Hawai‘i, Hawai’i (Figure 1). The Makalei Fire Station proposed site is mauka of Makalei
Drive and Mamalahoa Highway (Highway 190) and between mile marker 32 and 33.
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1.3 LAND OWNERSHIP

GKK Makalei LLC owns the land for the proposed Makalei Fire Station identified as TMK
(3) 7-2-07:01 (por.) (Figure 2).

Contact: GKK Makalei LLC
c/o Gramercy Capital Corp.
420 Lexington Avenue
New York, NY 10170
Attn: Robert Foley
Fax: (212) 297-1090

1.4 IDENTIFICATION OF APPLICANT

The County of Hawai‘i Department of Public Works is the project applicant.

Contact: County of Hawai‘i Department of Public Works
Aupuni Center
101 Pauahi Street, Suite 7
Hilo, Hawai‘i 96720-4224
Phone: (808) 961-8466
Fax: (808) 961-8630

1.5 IDENTIFICATION OF ENVIRONMENTAL CONSULTANT

The environmental consultant is PBR HAWAI‘l & Associates.

Contact: Vincent Shigekuni, Vice President
PBR HAWALI‘l & Associates
1001 Bishop Street
ASB Tower, Suite 650
Honolulu, Hawai‘i 96813
Phone: (808) 521-5631
Fax: (808) 523-1402

1.6 IDENTIFICATION OF APPROVING AGENCY
The County of Hawai‘i Department of Public Works is the approving agency.
Contact: County of Hawai’‘i Department of Public Works

Aupuni Center

101 Pauahi Street, Suite 7
Hilo, Hawai‘i 96720-4224
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Phone: (808) 961-8466
Fax: (808) 961-8630

1.7 COMPLIANCE WITH STATE OF HAWAIlI AND COUNTY OF HAWAI'I
ENVIRONMENTAL LAWS

Preparation of this document falls in accordance with the provisions of Chapter 343, HRS
(2007) and Title 11, Chapter 200, Hawai‘i Administrative Rules (HAR) pertaining to
Environmental Impact Statements. Section 343-5, HRS established nine “triggers” that
require either an EA or an Environmental Impact Statement (EIS). The use of State or
County lands or funds require the preparation of an Environmental Assessment.

1.8 IDENTIFICATION OF AGENCIES CONSULTED

Various agencies (or agency documents) were consulted in preparation of this EA. Such
agencies include the following:

Federal

Army Corps of Engineers

Department of the Interior-Fish and Wildlife Service

Federal Emergency Management Agency

Department of Agriculture-Natural Resources Conservation Service

State of Hawai‘i

Department of Business, Economic Development, and Tourism

Office of Planning

Land Use Commission

Department of Health

Department of Health-Environmental Planning Office

Department of Land and Natural Resources-State Historic Preservation Division
Department of Transportation

Office of Environmental Quality Control

Office of Hawaiian Affairs

County of Hawai‘i

Mayor’s Office

County Council

Department of Environmental Management
Department of Parks and Recreation
Department of Public Works

Department of Water Supply

Planning Department

Department of Research and Development
Police Department
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Fire Department

Private

Hawai’‘i Electric Light Company, Inc.
Hawaiian Telcom

Oceanic Time Warner Cable

1.9 STUDIES CONTRIBUTING TO THIS ENVIRONMENTAL ASSESSMENT

The information contained in this report has been developed from site visits, generally
available information regarding the characteristics of the site and surrounding areas, and
technical studies. Technical studies are provided as appendices to this EA. These studies
include:

e Flora

e Archaeology
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2.0 PROJECT DESCRIPTION

This section provides background information and a general description of the Makalei
Fire Station project site.

2.1 LOCATION

The proposed site for the Makalei Fire Station is in Makalei, North Kona, Island of
Hawai‘i, Hawai‘i (Figure 1). The Makalei Fire Station proposed site is mauka of
Mamalahoa Highway (Highway 190) and Makalei Drive. Photographs of the site are
included as Figure 3.

2.2 DESCRIPTION OF THE MAKALEI FIRE STATION

The project site is situated on a 2-acre site set back approximately 117 feet from
Mamalahoa Highway (Highway 190). The fire station will include an apparatus bay with
three bays, hose tower, pump house, grounds maintenance storage, office, kitchen/training
room, dormitory, shower/restroom facilities, exercise/work rooms, laundry room, fuel
tank, and parking areas for staff and guests. The station will also have a Hazmat Unit, an
engine apparatus, and a ladder apparatus. The preliminary site plan for the Makalei Fire
Station is included as Figure 4.

The proposed fire apparatus access road shall be designed in accordance with Uniform
Fire Code (UFC) Sections 10.207(a-1). The proposed water system shall also be designed
in accordance with Uniform Fire Code (UFC) Section 10.301(c).

2.3 PROJECT COST AND IMPLEMENTATION TIMEFRAME

The County hopes to commence construction in October 2008. Construction should run
a duration of fourteen (14) months and placed into operation at the end of 2009. The
budget for the fire station is $4.8 million dollars, with the necessary funds already
appropriated to complete the project.
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3.0 DESCRIPTION OF THE NATURAL ENVIRONMENT,
POTENTIAL IMPACTS, AND MITIGATIVE MEASURES

This section describes the existing conditions of the physical or natural environment,
potential impacts of the Makalei Fire Station on the environment, and mitigation measures
to minimize impacts.

3.1 CLIMATE

Hawai‘i Island’s geological features heavily influence its climate. Although the island
consists of five volcanoes, the peaks of Mauna Loa (13,679 foot summit elevation) and
Mauna Kea (13,796 foot summit elevation) dominate ground-based atmospheric
influences. The region receives an annual rainfall of approximately 25 inches, with
mauka areas typically experiencing larger amounts of rainfall than makai areas. Regional
temperatures range from 72 to 77 degrees Fahrenheit (County of Hawai‘i Department of
Research and Development, 2005). Humidity ranges throughout the year between 68
percent in the morning to 80 percent in the afternoon (NOAA, no date).

Trade winds are typical of the Hawaiian Islands, blowing predominantly from a northeast
direction, and averaging approximately 7 miles per hour (mph) (NOAA, no date).
Hualalai and Mauna Loa, further influence the wind pattern for the Island of Hawai‘i. In
the early morning, the prevailing wind pushes out towards the ocean, and in the
afternoon, the winds blow from the ocean towards the island (Juvick & Juvick, 1998).

Potential Impacts and Mitigation Measures

Construction of the Makalei Fire Station is not anticipated to have any impact on climatic
conditions and no mitigative measures are planned.

3.2 GEOLOGY AND TOPOGRAPHY

Geology
Hualalai Volcano shaped the landscape of North Kona. Its most recent flow in 1800-

1801, and including earlier flows, have created a harsh landscape that greatly slopes
towards the sea. Multiple flows of differing ages overlap each other creating a layered
landscape with lava colors reflecting differences in age, chemical composition, and state
of weathering. Hualalai lay dormant since 1801, but a series of earthquakes in 1929
and other seismic activity indicate its most recent eruptive phase may not have
concluded (Macdonald, Abbott & Peterson, 1983).

The site’s geomorphology consists of multiple interbedded pahoehoe and a‘a flows.
Pahoehoe flows harden and form a smooth ropey surface while a‘a flows harden as a
rough jagged surface. Both lavas contain buried voids like pockets, blisters, and
extensive lava tubes and tunnels that form as the molten rock cools and residual lava

11
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drains beneath the solidified surface. Many of these lava tubes and voids have been
found in the area. The thin roofs of lava tubes can collapse when placed under
additional weight.

Topography
The project area slopes in an east to west (mauka to makai) direction, with a cross-slope of

approximately one (1) percent. The mauka extent will be located at an elevation of
approximately 1879 feet above mean sea level and the makai extent will be located at an
elevation of approximately 1853 feet above mean sea level.

Potential Impacts and Mitigation Measures

Due to the gradual slope of the property, relatively minimal grading on the property will
occur. The grading will not drastically change the topographic nature of the parcel
relative to the surrounding lands.

3.3 SOILS

Three soil suitability studies prepared for lands in Hawai‘i principally focus on the
relative agricultural productivity of different land types. These studies are: 1) the U.S.
Department of Agriculture Natural Resource Conservation Service (NRCS) Soil Survey; 2)
the University of Hawai‘i Land Study Bureau Detailed Land Classification; and 3) the
State Department of Agriculture’s Agricultural Lands of Importance to the State of
Hawai‘i (ALISH).

3.3.1 Natural Resources Conservation Service (NRCS)

The Natural Resource Conservation Service, Soil Survey for the Island of Hawai’i,
classifies the soil of the Makalei Fire Station project site as: Punaluu Extremely Rocky Peat,
6-20% (rPYD) (Figure 5). This soil has a rapidly permeable black peat surface layer, about
four inches thick. A permeable pahoehoe lava bedrock underlies the soil. The peat has a
weak, very fine, granular structure. It can characterized as very friable, non-sticky, non-
plastic, and non-smeary. The soil also has very fine pores, few pebbles on the surface and
many roots. The soil has a medium acidity.

Approximately 40 to 50 percent of the surface consists of rock outcrop. Runoff is slow
and there is slight erosion hazard. Roots are matted over the pahoehoe lava. Typically
lands with this soil is primarily used for pasture.

3.3.2 Land Study Bureau Detailed Land Classification

The University of Hawai‘i Land Study Bureau document, Detailed Land Classification,
Island of Hawai’i, classifies soils based on a productivity rating. Letters indicate class of
productivity with A representing the highest class and E the lowest. The soils of the
Makalei Fire Station project site are classified as C (Fair) and D (Poor) (Figure 6).

12
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3.3.3 Agricultural Lands of Importance to the State of Hawai‘i (ALISH)

The Agricultural Lands of Importance to the State of Hawai‘i (ALISH) system classify
important agricultural lands as Prime, Unique, or Other Agricultural Land. The Makalei
Fire Station project site lands are not classified (Figure 7).

Potential Impacts and Mitigation Measures

Construction of the Makalei Fire Station will not have a deleterious effect on the soil in
the project site. Because soils at the project site are not well suited for crop cultivation,
the proposed development should not impact the availability of agricultural land for
cultivation.

3.4 NATURAL HAZARDS

Natural hazards like flooding, tsunami inundation, hurricanes, earthquakes, and volcanic
eruptions have historically impacted Hawai‘i Island.

Flooding
According to the Flood Insurance Rate Map (FIRM) prepared by the Federal Emergency

Management Agency (FEMA), National Flood Insurance Program, the project site is
located in “Zone X” -- out of the 500-year flood plain (Figure 8). The site sits in a dry
and arid environment where the risks of flooding are low due to a combination of
factors, including low rainfall, thin soil layer, slope, and the porosity of the bedrock.
During periods of heavy rainfall, localized ponding and some scouring by flowing
surface water may occur. However, those conditions typically dissipate as the water
rapidly percolates through the substrate.

Tsunami

Since the early 1800s, approximately 50 tsunamis have inundated in Hawai‘i’s shores.
Seven historical events have caused major damage. Two tsunami were generated locally.
The proposed Makalei Fire Station is located well outside the defined tsunami inundation
area.

Hurricanes

Since 1980, two hurricanes have had a devastating effect on Hawai‘i: Hurricane ‘lwa in
1982 and Hurricane ‘Iniki in 1992. Long-term prediction is virtually impossible.
However, one should reasonably anticipate the onset of future incidents.

Earthquakes
In Hawai‘i, volcanic activity produces most earthquakes in contrast to other areas sitting

on tectonic plate margins. Thousands of earthquakes occur in Hawai‘i each year.
However, the vast majority of them are undetectable through normal human senses. A
few historical earthquakes have reached moderate and even disastrous magnitudes.

15
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The last earthquake reported with an epicenter near the project area, in Hualalai, occurred
in 1929 with a magnitude of 6.5. This earthquake caused extensive damage to the Kona
area. The most recent series of earthquakes, with magnitudes of 6.7 and 6.0, occurred at
Ktholo Bay on October 15, 2006. These earthquakes resulted in more than $100 million
in damages to the northwest area of the island, and induced massive electrical blackouts
statewide.

Volcanic Hazards

Volcanologists measure the level of eruption risk using a 1 to 9 scale, with 1 indicating an
area of highest risk and 9 specifying lowest risk. Volcanologists have derived this scale
using the historical probability of coverage by lava flows. According to this map, the
project site sits within a Zone 4 area, indicative of its location on Hualalai.

About 5 percent of the shield volcano’s surface area has been covered with lava since
1800. Over the past 750 years, lava has covered approximately 15 percent of Hualalai’s
surface area. Flows from Hualalai historically cover large areas but the frequency of
eruptions is lower than other volcanoes, such as Kilauea and Mauna Loa (USGS, 1997).

Potential Impacts and Mitigation Measures

The Makalei Fire Station should not have any impact or any deleterious effects on natural
hazard conditions and no unique mitigative measures are planned, other than observing
the Unifor Building Code in the design of the facility (to address the potential impacts from
hurricanes and earthquakes).

The fire station could suffer irreparable damage as a result of its location near the base of
Hualalai volcano, presently considered dormant by geologists. Should Hualalai erupt in
the near future, the Makalei Fire Station along with the entire Kona coast could suffer
from lava inundation. However, the fire station’s location does not amplify risk to
human life largely due to the high-degree of volcanologic monitoring on the mountain
enabling advance warning of an impending eruption, and the slow-moving, fluid nature
of mafic Hawaiian lavas.

3.5 FLORA & FAUNA

3.5.1 Flora

The United States Department of the Interior, Fish and Wildlife Service, through its rules
and regulations, has designated two areas mauka of the project site as critical habitats
for twelve plant species. These critical habitats are well outside a five-mile radius from
the proposed site. The species of interest are: Bonamia menziesii, Colubrina
oppositifolia, Cyanea stictophylla, Delissea undulate, Flueggea neowawraea,
Hibiscadelphus Hualalaiensis, Hibiscus brackenridgei, Nothocestrum breviflorum,
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Phyllostegia velutina, Plantago hawaiensis, Pleomele Hawai‘iensis and Zanthoxylum
dipetalum.

A preliminary study of a previous site which overlaps the current site conducted by Ron
Terry, Ph.D. in 2007 describes the majority of the site studied as covered by mostly
introduced species. Although some of the identified plants are endemic to Hawai’i, like
the pakahakaha fern (Lepisorus thunbergianus) and the ‘ohi‘a (Metrosideros polymorhia),
none are listed by the U.S. Fish and Wildlife Service as either endangered, threatened, or
a “species of concern.”

Dr. Terry’s findings do reveal the nearby presence of the threatened ‘Ohe makai
(Reynoldsia sandicensis) outside the site boundary. This species is not listed but has
received a “species of concern” designation from the service due to its dwindling
population. The Department of Land and Natural Resources has also expressed interest
in its protection. His findings encourage the preservation of this species if the
landowner encounters it during construction. Overall, Dr. Terry identified fifty (50)
different flora species on the proposed site. These species are listed on Table 3-1, below.

Scientific Name Family Common Name Life Form | Status*
Agave sp. Agavaceae Agave Tree A
Aleurites moluccana Euphorbiaceae Kukui Tree A
Chamaecrista nictitans Fabaceae Partridge Pea Herb A
Cocculus trilobus Menispermaceae | Huehue Vine I
Coffea arabica Rubiaceae Coffee Shrub A
Commelina diffusa Commelinaceae Honohono Herb A
Cordyline fruticosa Agavaceae Ki Shrub A
Desmodium sandwicense | Fabaceae Spanish Clover Herb A
Desmodium sp. Fabaceae Desmodium Herb A
Diospyros sandwicensis Ebenaceae Lama Tree I
Eleusine indica Poaceae Wiregrass Herb A
Eragrostis sp. Poaceae Love Grass Herb A
Eriobotrya japonica Rosaceae Loquat Tree A
Glycine wightii Fabaceae Glycine Vine A
Grevillea robusta Proteaceae Silver Oak Tree A
Hyptis pectinata Lamiaceae Hyptis Shrub A
Indigofera suffruticosa Fabaceae Indigo Shrub A
Kalanchoe pinnata Crassulaceae Air Plant Herb A
Lantana camara Verbenaceae Lantana Shrub A
Lepisorus thunbergianus Polypodiaceae Pakahakaha Fern I
Leucaena leucocephala Fabaceae Haole Koa Tree A
Macroptilium sp. Fabaceae Macroptilium Herb A
Melinis minutiflora Poaceae Molasses Grass Herb A
Metrosideros polymorpha | Myrtaceae ‘Ohi‘a Tree I
Nephrolepis mutiflora Nephrolepidaceae | Sword Fern Fern A
Oplismenus sp. Poaceae Basket Grass Herb A
Oxalis corniculata Oxalidaceae Yellow Wood Sorrel Herb A
Panicum maximum Poaceae Guinea Grass Herb A
Pennisetum clandestinum | Poaceae Kikuyu Grass Herb A
Pennisetum setaceum Poaceae Fountain Grass Herb A
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Persea americana Lauraceae Avocado Tree A
Phlebodium aureum Polypodiaceae Golden Polypody Fern A
Phyllanthus debilis Euphorbiaceae Phyllanthus Herb A
Phymatosorus scolopendria | Polypodiaceae Maile-scented Fern Fern A
Plantago lanceolata Plantaginaceae Narrow-leaved Plantain | Herb A
Pluchea symphytifolia Asteraceae Sourbush Shrub A
Psidium cattleianum Myrtaceae Waiawi Tree A
Psidium guajava Myrtaceae Guava Tree A
Psilotum nudum Psilotaceae Moa Fern Ally ||
Rhynchelytrum repens Poacea Natal Red Top Herb A
Rivina humilis Phytolaccaceae Coral Berry Herb A
Sacciolepis indica Poaceae Glenwood Grass Herb A
Schefflera actinophylla Araliaceae Octopus Tree Tree A
Schinus terebinthifolius Anacardiaceae Christmas Berry Tree A
Sida rhombifolia Malvaceae Sida Herb A
Spathodea campanulata Bignoniaceae African Tulip Tree A
Spermacoce sp. Rubiaceae Spermacoce Herb A
Sporobolus sp. Poaceae Smutgrass Herb A
Stachytarpheta sp. Verbenaceae Jamaican vervain Shrub A
Verbena litoralis Verbenaceae Owi Herb A
Table 3-1: Plants observed on the property by Dr. Ron Terry in 2007
Note: A = alien, E = endemic, | = indigenous, End = Federal and State listed Endangered Species

Potential Impacts and Mitigation Measures

Although critical habitats for endangered species are well away from the actual project
site, an awareness of their potential presence will be emphasized during construction.
Project landscaping will attempt to utilize the maximum amount of native species
feasible. Prior to construction, a botanist will be retained to identify any ‘Ohe makai on
the project site. If found, the plants will be flagged. Attempts will be made to either
preserve in place or relocate any ‘Ohe makai encountered during clearing and grading
to a portion of the project site that will be undeveloped or as part of the project
landscaping. Otherwise, the Makalei Fire Station is not anticipated to have any impact on
endangered flora species, and no mitigative measures will be required.

3.5.2 Fauna

The project site is within proximity of known habitats for endemic species under
protection by the U.S. Fish and Wildlife Service. A faunal study conducted in July 2003
was conducted by Dr. Patrick Hart, Ph.D., as part of the Environmental Impact Statement
process for the Palamanui Development approximately one mile northwest of the project
site. The study identified three species of native birds, and eleven species of introduced
birds on or within proximity of the site (See Table 3-2, below).

Scientific Name Common Name

Acridotheres tristis Common Myna
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Asio flammeus
sandwichensis

Hawaiian Short-eared
Owl (Pueo)

Buteo solarius

‘lo (Hawaiian Hawk)

Cardinalis cardinalis

Northern Cardinal

Carpodacus mexicanus

House Finch

Francolinus francolinus

Black Francolin

Geopelia striata

Zebra Dove

Hemignathus virens
virens

Hawai‘i ‘Amakihi

Lonchura malabarica

Warbling silverbill

Nutmeg mannikin

Lonchura punctulata

Serinus mozambicus
Streptopelia chinensis
Zenaida macroura
Zosterops japonicus

Yellow-fronted canary
Spotted Dove
Morning Dove
Japanese White-Eye

Table 3-2: List of species identified in 2003 survey by Dr. Patrick Hart, Ph.D.
Note: Bolded names indicate threatened or endangered status.

The Hart study specifically identified the Federally endangered ‘lo (Buteo solitarius) in the
mauka portion of the Palamanui property. The ‘lo, otherwise known as the Hawaiian
Hawk, has been known to inhabit the lowland forests between sea level and 6,000 feet.
The ‘lo commonly nests between March and September.

Beyond the species identified in the Hart study, the area is also within proximity of known
habitats for the endangered ‘Alala and Palila birds.

The ‘Alala (Corvus Hawai‘iensis), more commonly known as the Hawaiian Crow, typically
makes its habitat in the upland forests between the 3,000 to 6,000 elevation level around
the western slopes of Hualalai and Mauna Loa. Only two ‘Alala are known to exist in the
wild, with their habitat largely contained to the Kona Forest Unit of the Hakalau National
Forest Reserve. The Kona portion of this latter forest reserve is well outside and mauka of
the project site.

The project site is not within the specifically identified habitat area for the endangered
Palila (Loxiodes bailleui). The Palila can only be found in 6,000 to 9,000 feet elevations
on the slopes of Mauna Kea. The project site sits at an elevation of approximately 1850
feet, outside and well below the Palila habitat at the 6,000 foot level (USFWS Website,
2008).

Potential Impacts and Mitigation Measures

The small scale of the Makalei Fire Station is not anticipated to have any large impact on
endangered faunal species. For example, issues related to displacement of habitat are
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virtually non existent due to the large amount of remaining and similar vegetation
immediately adjacent to the project site. No other mitigative measures are planned.
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4.0 DESCRIPTION OF THE HUMAN ENVIRONMENT, POTENTIAL
IMPACTS, AND MITIGATIVE MEASURES

This section describes the existing conditions of the human environment, potential
impacts of the Makalei Fire Station, and mitigation measures to minimize any impacts.

4.1 ARCHAEOLOGICAL AND CULTURAL RESOURCES

4.1.1 Archaeological Resources

Tax Map Key parcel number (3) 7-2-07:001, of which a portion would be subdivided from
to create the project site, was surveyed entirely by Haun & Associates in 2005. The survey
did not identify any historic properties within the proposed fire station site. The inventory
survey was approved by the State Historic Preservation Division (SHPD) on June 26, 2006
(Log No: 2006.2068, Doc No: 0606JT72).

A preservation site (Site 24573) is located 110 m north-northeast of the proposed fire
station site. Provisions for the protection of this site, along with Sites 24593 and 24599 are
detailed in a Preservation Plan that was approved by SHPD on January 8, 2007 (Log No:
2006.3466, Doc No: 0701MK10).

Physical evidence reveals a vibrant ancient Hawaiian life system, including enclosures,
house platforms, petroglyphs, walls and mounds and numerous cave and lava tube
systems. Archaeological finds reveal a diversity of human activity including a large
amount of agricultural and aquacultural cultivation. Hala was abundantly present until
recently, and the area still maintains large populations of other medicinal, craft and
specialty lumber plants significant to native Hawaiians. Many of the medicinal plants
found in the area are still used today by native healers engaging in the art of la‘au
lapa‘au.

Potential Impacts and Mitigation Measures

The County does not anticipate any adverse impact to archeological resources as a result
of construction. No burials have been identified on the site. To ensure that any
potential ancient burial sites discovered during construction are left undisturbed, the
County of Hawai‘i and its contractors will comply with all State and County laws
regarding the preservation of archaeological and historic materials. Should any remains
including burials, concentrations of shell or charcoal or artifacts be encountered during
construction, work will cease immediately in the immediate vicinity of the find and
protection measures will be initiated to prevent further damage. Pursuant to the law, the
contractor will immediately contact SHPD for assistance in assessing the significance of
the find, and receive recommendations on appropriate mitigation measures. A request
for Determination of No Efffect was transmitted to SHPD on January 19, 2008 (attached as
Appendix B). In a response letter dated March 17, 2008 (Log No. 2008.0737, Doc No.
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0803TDO03), SHPD concurred with Dr. Haun the construction of the fire station would
have no effect on historic properties.

4.1.2 Cultural Resources

The proposed site is located within the ahupua‘’a of Ka‘u in North Kona. Ka‘u was an
apana part of a larger area known as Kekaha. A report by Kepa Maly, conducted as part
of the accepted Kaloko-Honokohau Business Park Environmental Impact Statement in
2000, researched archival material and conducted oral history interviews of residents.
Residents who participated in Maly’s interviews lived in the lands of Honokohau, but
were familiar with the whole Kekaha region. Many interviewed descended from families
residing in the area since the 1840’s.

Kona‘akau, or North Kona, was divided into several kalana, or ancient regions. The
northernmost of these regions was called Kekaha after the arid coastal environment of
the area. Native residents fondly refer to this area as “Kekaha-wai-‘ole o na Kona,”
waterless Kekaha of the Kona district. Most of the early accounts describe the area as
Kekaha rather than the smaller apana.

According to a published account in 1924 by J.W.H.I. Kihe, who was born at Honokohau
in 1854, residents considered the apana of Ka‘u as part of the community encompassing
the lands of Kekaha:

“Of those things remembered and thought of by the people who yet remain
from that time in 1870; those who are here 53 years later, we cannot forget
the many families who lived in the various (apana) land sections of Kekaha.
From the lands of Honokohau, Kaloko, Kohanaiki, the lands of Ooma,
Kalaoa, Haleohiu, Makaula, Kau, Puukala-Ohiki, Awalua, the lands of
Kaulana, Mahaiula, Makalawena, Awakee, the lands of Kukio, Kaupulehu,
Kiholo, Keawaiki, Kapalaoa, Puuanahulu, and Puuwaawaa. These many
lands were filled with people in those days.” (emphasis added) (NPS
website, 2007)

Maly’s study on the Kaloko and Honokohau apana, and the larger Kekaha area revealed
few written historical references. However, some narratives describe a way of life in this
arid region:

“A considerable trade is kept up between the south and north end of this
district. The inhabitants of the barren portion of the latter are principally
occupied in fishing and the manufacture of salt, which articles are bartered
with those who live in the more fertile regions of the south, for food and
clothing.” (Wilkes,1845)

Maly reveals that the forests of Hualalai were carefully managed for resources. Springs
were vital and protected resources. Environmental zones, or wa‘o, extending from near
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shore to the upland forests, provided the resources necessary to support agriculture, and
support the larger region of Kona.

Much of the oral history uncovered by Maly reveals heavy historical utilization of the near
shoreline areas, and sparing use of the upland forests.

Potential Impacts and Mitigation Measures

The project site is located within the forested area of Hualalai. As the forests were largely
utilized by Native Hawaiians for resources, a large focus must be placed on the impact to
flora species on the site. The County anticipates no significant effect to cultural resources
as a result of construction. Although the site does contain plant species utilized in cultural
practices, these plants (like tT and kukui) are prevalent throughout the island. The
project’s relatively small size also minimizes impacts to the forests.

4.2 ROADWAYS AND TRAFFIC

The Makalei Fire Station will be located directly off of Mamalahoa Highway, mauka of
Makalei Drive. Mamalahoa Highway is a mountainous winding State-owned road, wide
enough to accommodate two-way traffic with shoulders.  The right-of-way is
approximately 80 feet wide, more than adequate to support two additional lanes of
traffic and one turning lane where required. Pavement widths and road shoulder widths
vary, with some sections having no shoulder due to retaining walls or steep
embankments.

Potential Impacts and Mitigation Measures

Access to the Makalei Fire Station is by a driveway off of Mamalahoa Highway. The
Makalei Fire Station’s setback location from Mamalahoa Highway accommodates
possible future expansion of the road. Two flashing light-emergency vehicle response
signals will be installed on both sides of Mamalahoa Highway to warn drivers of an
emergency vehicle existing the facility.

The Makalei Fire Station is not anticipated to generate a significant traffic volume.
However, traffic along Mamalahoa Highway will be interrupted when the fire trucks
leave the station in times of emergencies.

4.3 NOISE

Existing noise levels at and immediately adjacent to the proposed site mimic those
typical to rural residential communities fronting a major thoroughfare. The noise
generated along Mamalahoa Highway typically comes from the vehicular traffic of
commuters between the major population centers at Kona and Waimea. The noise level
is considered a low to moderate exposure, and well within the guidelines for non-noise
sensitive land uses.
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Potential Impacts and Mitigation Measures

Construction activities for the development of the property will inevitably create
temporary noise impacts. The developer may employ mitigation measures to minimize
those temporary noise impacts including the use of mufflers and implementing
construction curfew periods. Pursuant to Chapter 11-46, Hawai‘i Administrative Rules,
all project activities must comply with all community noise controls.

Once in operation. The fire station will generate temporary noise impacts during the
course of responding to fire alarms, including sirens from emergency response vehicles.
These noise disturbances are an unavoidable element of emergency response equipment
but will be intermittent and of short duration.

The proposed fire station is set back from Mamalahoa Highway over approximately 100
feet. Within this 100+ foot buffer will be the existing thick vegetation. It is unlikely
normal day-to-day operations will be noticeable to nearby residents.

4.4 AIR QUALITY

The project site is located within an area that is exposed to natural pollution from
volcanic out-gassing (volcanic haze or vog). The vog is vented on the other side of a
mountain barrier more than 50 miles east of the site. However, the prevailing tradewind
flow can carry the vog over and around the mountain barrier, leading to an increase in
particulates and other air pollutants. Sulfur Dioxide from Kilauea is the primary
pollutant monitored by the Environmental Protection Agency throughout Hawai’i
County. Last year, the agency documented 304 days where SO, was detectable in the
atmosphere.

A source of industrial air pollution is Hawai‘i Electric Light Company’s (HELCO) Keahole
Power Plant, which is approximately 1.5 miles south. Other sources of pollution are
vehicular traffic on Queen Ka'ahumanu Highway and Mamalahoa Highway.

Potential Impacts and Mitigation Measures

The County anticipates that the only potential for impacts to air quality will be during
construction. This could occur from additional traffic generated by construction
vehicles, machinery, and dust generated during grading.

The soils on-site are described as having a slight erosion hazard and tradewinds averaging
only seven (7) miles per hour. An effective dust control plan will be implemented as
necessary. All construction activities will comply with the provisions of Section 11-60.1-
33, HAR related to Fugitive Dust. Measures to control dust during various phases of
construction include:
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e Providing an adequate water source at the site prior to start-up construction
activities;

e Irrigating the construction site during periods of drought or high winds;

e Landscaping and rapid covering of bare areas, including slopes, starting from the
initial grading phase;

e Disturbing only the areas of construction that are in the immediate zone of
construction to limit the amount of time that the areas will be subject to erosion;

e Providing adequate dust control measures during weekends, after hours, and before
daily start-up of construction activities; and

o Installing silt screening in the areas of disturbance.

Long-term negative impacts related to air quality are not expected.

4.5 VISUAL RESOURCES

The drive along Mamalahoa Highway near the proposed site reveals mauka views of
Hualalai, Mauna Kea and Kohala mountains. Where Mamalahoa Highway “fronts” the
project site, the highway appears “cut” into the slope such that the makai side of the
highway is lower than the mauka side. With existing vegetation, mauka views from
drivers passing by are extremely limited. Makai views show the expanse of the Kohala
Coast and the ocean. These views reflect elements of natural beauty incorporated into
the Hawai‘i County General Plan. The construction of a fire station will not adversely
affect the these views due to the site’s setback from Mamalahoa Highway, and the wide
swath of existing vegetation remaining in the median buffer.

Potential Impacts and Mitigation Measures

Adverse affects to mauka views will not occur due to adequate setbacks compensated
for and integrated into the development plans.

4.6 SOCIAL & ECONOMIC CHARACTERISTICS

According to the Census 2000, the population of Hawai‘i County numbered 148,677
individuals. The most recent American Community Survey conducted for Hawai‘i County
in 2006 by the Census Bureau accounted for 171,191 residents, representing a 15%
increase in population.  Approximately 27% of County residents have obtained a
bachelor’s degree or higher. The County has 66.8% of its residents actively participating
in the workforce, with each household earning a median income of $55,390 per year.

The proposed project site is located within the County district of North Kona. The most
populated region on the west side of the island, North Kona stretches from Kedhole to
Waikoloa, and includes major commercial and tourist centers. As of the last census,
North Kona had a population of approximately 41,600 residents. That figure is expected to
nearly double at the time of the next census in 2010. The North Kona region is in the
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midst of a tight labor market, with approximately 1,000 vacancies reported at area resorts
and hotels. The unemployment rate in West Hawai‘i is lower than the rest of the State.

The primary industry in North Kona is tourism. Agriculture (coffee, ranching, etc.) also
contributes to the regional economy. The Natural Energy Laboratory of Hawai’i
Authority’s facilities house biotechnology start-up corporations, creating a small industry
in this field.

Potential Impacts and Mitigation Measures

The proposed project will enhance the level of public safety, addressing the rapid
population growth in North Kona particularly near Makalei and Kealakehe. The nearest
fire stations are at Waikoloa where a 24-hour volunteer station is located, and in South

Kona.

4.7 INFRASTRUCTURE AND UTILITIES

4.7.1 Water System

Water for the proposed project will come from the existing County of Hawai’i service
lines adjacent to Mamalahoa Highway.

Potential Impacts and Mitigation Measures

The proposed project will not have any significant adverse impact on the existing county
water system.

4.7.2 Wastewater System

No County wastewater system currently services the area. Therefore, any wastewater
generated by the fire station requires disposal via an underground septic system. Such a
system must meet the regulatory requirements set forth by all pertinent agencies.

Potential Impacts and Mitigation Measures

The proposed project will not have any significant adverse impact. Any septic system
would require environmental permitting and approvals from the Department of Health.

4.7.3 Drainage System

The hardening of surfaces within the project site will increase storm runoff.

Potential Impacts and Mitigation Measures
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The increase in storm runoff from the project will be mitigated using drywells to absorb
the excess water.

4.7.4 Electrical and Communications Systems

The proposed fire station project will require the installation of new conduits for primary
power, telephone and CATV that will cross Mamalahoa Highway and stubbed to an
existing utility pole. The primary power conduits will be routed to a new transformer
pad on which a new HELCO transformer will be provided. The secondary of the
transformer will be routed to new service and distribution equipment at the new facility.
The telephone and CATV conduits will be routed to a communication room in the new
facility. Low pressure sodium post lights on concrete bases will be provided along new
driveways and roadways on the site. Traffic warning beacons will be provided along
Mamalahoa Highway and the intersection of Mamalahoa Highway and Makalei drive
will be provided. The beacons will be utilized to signal oncoming traffic that a fire
emergency vehicle is exiting the facility.

Potential Impacts and Mitigation Measures

The proposed project will not have any significant adverse impact on existing electrical
and communication systems.

4.7.5 Solid Waste

The proposed project will generate solid waste related to operations at the Fire Station.
The waste generated will predominantly come from the firefighters living in the station
24 hours a day. The nearest transfer station is located at Pu‘uanahulu, approximately
15 minutes away.

Potential Impacts and Mitigation Measures

The proposed project will generate green waste from grading, and solid waste during
construction. The contractor will be required to dispose of all waste in compliance with
Department of Environmental Management requirements.

The Fire Department will also develop a solid waste management plan addressing solid
waste from day-to-day operations. The plan will fall in accordance with the guidelines
set forth by the county’s Department of Environmental Management.

4.8 PUBLIC SERVICES AND FACILITIES

Police Protection
The main police station is located in Kealakehe, with substations in Captain Cook, Kailua-
Kona, and Keauhou.
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Fire Protection

The Kailua-Kona Fire Station is located near the intersection of Palani Avenue and Queen
Ka‘ahumanu Highway. This station serves areas within a 30-mile radius, from Keauhou to
the Kona Village Resort.

Health Care Services
The Kona Community Hospital is located on Haukapila Street in Kealakekua. The hospital
has 49 acute beds, 11 psychiatric beds, and 34 long-term beds.

Recreational Facilities

Recreational facilities in the North Kona region include Kealakekua Bay Historic Park,
Kekaha Kai State Park, Keolonahihi State Historic Park, and Napo‘opo‘o Beach Park
(Helber, Hastert & Fee, April 2003).

Schools

The Department of Education’s Kealakehe High School complex consists of Hoélualoa
Elementary School, Kahakai Elementary School, Kealakehe Elementary School, Kealakehe
Intermediate School, and Kealakehe High School. The University of Hawai‘i-Hawai‘i
Community College has a campus currently under construction adjacent to the Palamanui
Development, and within close proximity to the subject project.

Potential Impacts and Mitigation Measures
The County does not anticipate the Makalei Fire Station to create an increased demand on
existing public services. The proposed Makakei Fire Station will actually enhance first-

responder protection in the North Kona. Plans for the Makalei Fire Station include a
hazardous materials (Hazmat) Unit, an engine apparatus, and a ladder apparatus.
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5.0 LAND USE CONFORMANCE

State and County of Hawai‘i land use plans and policies and required permits and
approvals relevant to the Makalei Fire Station are described below.

5.1 STATE OF HAWAYI'I

5.1.1 State Land Use Law, Chapter 205, Hawai‘i Revised Statutes

The State Land Use Law (Chapter 205, HRS), establishes the State Land Use Commission
(LUC) and authorizes this body to designate all lands in the State into one of four districts:
Urban, Rural, Agricultural, or Conservation. These districts are defined and mapped by
the State Land Use Commission in order to ensure compatibility with neighboring land
uses and protection of public health.

The Makalei Fire Station is located within the State Agricultural District (Figure 9), and will
require a Special Permit from the County of Hawai’i.

5.1.2 Coastal Zone Management Act, Chapter 205A, Hawai‘i Revised Statutes

The Coastal Zone Management Area, as defined in Chapter 205A, HRS, includes all the
lands of the State. Therefore, the proposed Makalei Fire Station lies within the Coastal
Zone Management Area.

The Coastal Zone Management (CZM) Program aims to provide recreational opportunities,
protect historic resources, protect scenic and open space resources, protect coastal
ecosystems, provide facilities for economic development, reduce hazards, and manage
development. Program objectives and applicability to the proposed Makalei Fire Station
are discussed below:

RECREATIONAL RESOURCES
Objective: Provide coastal recreational opportunities accessible to the public.

Policy A: Improve coordination and funding of coastal recreational planning and
management; and

Policy B: Provide adequate, accessible, and diverse recreational opportunities in
the coastal zone management area by:
(i) Protecting coastal resources uniquely suited for recreational activities that
cannot be provided in other areas;
(i)  Requiring replacement of coastal resources having significant
recreational value, including but not limited to surfing sites, fishponds, and
sand beaches, when such resources will be unavoidably damaged by
development; or requiring reasonable monetary compensation to the State
for recreation when replacement is not feasible or desirable;
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(iii) Providing and managing adequate public access, consistent with
conservation of natural resources, to and along shorelines with recreational
value;

(iv) Providing an adequate supply of shoreline parks and other recreational
facilities suitable for public recreation;

(v) Ensuring public recreational uses of County, State, and Federally owned
or controlled shoreline lands and waters having recreational value
consistent with public safety standards and conservation of natural
resources;

(vi) Adopting water quality standards and regulating point and nonpoint
sources of pollution to protect, and where feasible, restore the recreational
value of coastal waters;

(vii) Developing new shoreline recreational opportunities, where
appropriate, such as artificial lagoons, artificial beaches, and artificial reefs
for surfing and fishing; and

(viii) Encouraging reasonable dedication of shoreline areas with recreational
value for public use as part of discretionary approvals or permits by the land
use commission, board of land and natural resources, and County
authorities; and crediting such dedication against the requirements of
section 46-6.

Discussion: The proposed Makalei Fire Station will be located inland, away from the
shoreline (over 4.5 miles from the nearest coastline; refer to Figure 1); therefore, it is
anticipated that there will be no effect on existing coastal or inland recreational resources.

HISTORIC RESOURCES

Objective: Protect, preserve and, where desirable, restore those natural and manmade
historic and prehistoric resources in the coastal zone management area that are significant
in Hawaiian and American history and culture.

Policy A: Identify and analyze significant archaeological resources;

Policy B: Maximize information retention through preservation of remains and
artifacts or salvage operations; and

Policy C: Support State goals for protection, restoration, interpretation, and display
of historic resources.

Discussion: An archaeological survey conducted in 2007 did not identify any historic
properties within the proposed fire station site. Should any archaeological or cultural
remains be encountered during construction, all work in the immediate vicinity of the find
will cease and the State Historic Preservation Division will be contacted for establishment
of appropriate mitigation in accordance with Chapter 6E, Hawai‘i Revised Statutes.

33



MAKALEI FIRE STATION
FINAL ENVIRONMENTAL ASSESSMENT

SCENIC AND OPEN SPACE RESOURCES

Obijective: Protect, preserve and, where desirable, restore or improve the quality of coastal
scenic and open space resources.

Policy A: Identify valued scenic resources in the coastal zone management area;

Policy B: Ensure that new developments are compatible with their visual
environment by designing and locating such developments to minimize the
alteration of natural landforms and existing public views to and along the shoreline;

Policy C: Preserve, maintain, and, where desirable, improve and restore shoreline
open space and scenic resources; and

Policy D: Encourage those developments which are not coastal dependent to locate
in inland areas.

Discussion: The proposed Makalei Fire Station will be located inland, away from the
shoreline; therefore, it is anticipated that there will be no effect on the quality of the
coastal scenic resources.

COASTAL ECOSYSTEMS

Obijective: Protect valuable coastal ecosystems, including reefs, from disruption and
minimize adverse impacts on all coastal ecosystems.

Policy A: Exercise an overall conservation ethic, and practice stewardship in the
protection, use, and development of marine and coastal resources;

Policy B: Improve the technical basis for natural resource management;

Policy C: Preserve valuable coastal ecosystems, including reefs, of significant
biological or economic importance;

Policy D: Minimize disruption or degradation of coastal water ecosystems by
effective regulation of stream diversions, channelization, and similar land and
water uses, recognizing competing water needs; and

Policy E: Promote water quantity and quality planning and management practices
that reflect the tolerance of fresh water and marine ecosystems and maintain and
enhance water quality through the development and implementation of point and
nonpoint source water pollution control measures.
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Discussion: The proposed Makalei Fire Station will be located nearly five miles from the
ocean; therefore, it is anticipated that there will be no effect on the quality of the coastal
ecosystems.

ECONOMIC USES

Obijective: Provide public or private facilities and improvements important to the State’s
economy in suitable locations.

Policy A: Concentrate coastal dependent development in appropriate areas;

Policy B: Ensure that coastal dependent development such as harbors and ports,
and coastal related development such as visitor industry facilities and energy
generating facilities, are located, designed, and constructed to minimize adverse
social, visual, and environmental impacts in the coastal zone management area;
and

Policy C: Direct the location and expansion of coastal dependent developments to
areas presently designated and used for such developments and permit reasonable
long-term growth at such areas, and permit coastal dependent development outside
of presently designated areas when:

(i) Use of presently designated locations is not feasible;

(ii) Adverse environmental effects are minimized; and

(iii) The development is important to the State's economy.

Discussion: The Makalei Fire Station will provide first-responders to emergencies in North
Kona area communities, including those related to coastal hazards and recreation. The
project site’s relatively far distance from the shoreline will minimize adverse visual and
environmental impacts in areas critical toward maintaining the health of coastal areas.
This project provides a service critical toward maintaining a healthy tourism industry in
the area by enhancing emergency response coverage.

COASTAL HAZARDS

Obijective: Reduce hazard to life and property from tsunami, storm waves, stream
flooding, erosion, subsidence, and pollution.

Policy A: Develop and communicate adequate information about storm wave,
tsunami, flood, erosion, subsidence, and point and non-point source pollution
hazards;

Policy B: Control development in areas subject to storm wave, tsunami, flood,

erosion, hurricane, wind, subsidence, and point and non-point source pollution
hazards;
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Policy C: Ensure that developments comply with requirements of the Federal Flood
Insurance Program; and

Policy D: Prevent coastal flooding from inland projects.

Discussion: The proposed Makalei Fire Station’s location nearly five miles inland from the
coastline virtually negates any potential detriment to the quality of coastal ecosystems as a
result of construction.

MANAGING DEVELOPMENT

Obijective: Improve the development review process, communication, and public
participation in the management of coastal resources and hazards.

Policy A: Use, implement, and enforce existing law effectively to the maximum
extent possible in managing present and future coastal zone development;

Policy B: Facilitate timely processing of applications for development permits and
resolve overlapping or conflicting permit requirements; and

Policy C: Communicate the potential short and long-term impacts of proposed
significant coastal developments early in their life cycle and in terms
understandable to the public to facilitate public participation in the planning and
review process.

Discussion: Due to the Makalei Fire Station’s far inland location from the shoreline, it
should not be considered a “significant coastal development.” Its benign location relative
to the coastline should not require an involved public participation process concerning
coastal effects, although this EA provides an opportunity for input.

PUBLIC PARTICIPATION

Objective: Stimulate public awareness, education, and participation in coastal
management.

Policy A: Promote public involvement in coastal zone management processes;

Policy B: Disseminate information on coastal management issues by means of
educational materials, published reports, staff contact, and public workshops for
persons and organizations concerned with coastal issues, developments, and

government activities; and

Policy C: Organize workshops, policy dialogues, and site- specific mediations to
respond to coastal issues and conflicts.
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Discussion: The project’s mauka location, and far distance from the shoreline provides a
difficult segue toward relevant discussions on coastal zone management. This EA
provides a means for public input.

BEACH PROTECTION
Objective: Protect beaches for public use and recreation.

Policy A: Locate new structures inland from the shoreline setback to conserve open
space, minimize interference with natural shoreline processes, and minimize loss
of improvements due to erosion;

Policy B: Prohibit construction of private erosion-protection structures seaward of
the shoreline, except when they result in improved aesthetic and engineering
solutions to erosion at the sites and do not interfere with existing recreational and
waterline activities; and

Policy C: Minimize the construction of public erosion-protection structures
seaward of the shoreline.

Discussion: The proposed Makalei Fire Station will be located nearly five miles from the
ocean. Due to the project site’s relatively far distance from the shoreline, no adverse
impact to area beaches is anticipated.

MARINE RESOURCES

Objective: Promote the protection, use, and development of marine and coastal resources
to assure their sustainability.

Policy A: Ensure that the use and development of marine and coastal resources are
ecologically and environmentally sound and economically beneficial;

Policy B: Coordinate the management of marine and coastal resources and
activities to improve effectiveness and efficiency;

Policy C: Assert and articulate the interests of the State as a partner with Federal
agencies in the sound management of ocean resources within the United States
exclusive economic zone;

Policy D: Promote research, study, and understanding of ocean processes, marine
life, and other ocean resources in order to acquire and inventory information
necessary to understand how ocean development activities relate to and impact
upon ocean and coastal resources; and
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Policy E: Encourage research and development of new, innovative technologies for
exploring, using, or protecting marine and coastal resources.

Discussion: The proposed Makalei Fire Station will be located nearly five miles from the
ocean. Due to the project site’s relatively far distance from the shoreline, no adverse
impact to area marine resources is anticipated.

5.1.3 Coastal Zone Management Act, Chapter 205A, Hawai‘i Revised Statutes

The Hawai‘i State Plan, Chapter 226 HRS (2007) provides guidelines for the future
growth of the State of Hawai‘i. The Hawai‘i State Plan identifies goals, objectives,
policies, and priorities for allocating the State's resources, including public funds,
services, human resources, land, energy, and water. The plan was enacted to achieve “a
desired physical environment, characterized by beauty, cleanliness, quiet, stable natural
systems, and uniqueness, that enhances the mental and physical well-being of the
people.” Chapter 226 HRS (2007).

Discussion: Planning objectives outlined in Chapter 226 support the construction of a
fire station in North Kona. Section 226-26 clearly identifies enhanced public safety as an
element critical towards the State’s socio-cultural advancement. The plan seeks an
“lalssurance of public safety and adequate protection of life and property for all people.”
Section 226-26(a)(1), HRS. The plan hopes to achieve this objective through:

Optimum organizational readiness and capability in all phases of
emergency management to maintain the strength, resources and social and
economic well-being of the community in the event of civil disruptions,
wars, natural disasters and other major disturbances.

Section 226-26(a)(2), HRS. The addition of a fire station in North Kona expands first-
responder coverage previously absent in this community, and is therefore consistent with
the spirit of the statute.

5.2 COUNTY OF HAWAI’l PLANS AND CONTROLS

5.2.1 County of Hawai‘i General Plan

The General Plan—Hawai‘i County (General Plan), adopted by ordinance in February
2005, is the policy document for the long-range development of the Island of Hawai’i.
The General Plan provides direction for the future growth of the County of Hawai‘i and
contains a series of land use maps referred to as the Land Use Pattern Allocation Guide
(LUPAG) maps. The Makalei Fire Station site is designated as Extensive Agriculture by
the LUPAG maps (Figure 10).

Specific General Plan goals and policies applicable to the proposed Makalei Fire Station
project are discussed below.
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Public Facilities

Protective Services
Policies

(a) Development of police and fire facilities should entail joint
use structures whenever feasible.

(b)  The establishment of a fire/police facility shall consider site
size and locations that permit quick and efficient vehicular
access.

(m)  Consider the proximity to fire stations in approving any
rezoning to permit urban development.

Discussion: The Makalei Fire Station is located along Mamalahoa Highway, which is
one of the main roadway arteries between the Waimea region of the island and Kailua-
Kona. Because the station is adjacent to the highway, first-responders have the
capability to easily travel to an emergency scene in a timely manner.

5.2.2 Keahole to Kailua Development Plan

The County of Hawai’i established an overall goal related to objectives for the Keahole
to Kailua Development Plan: "To develop during the next 10 years an efficient safe, and
pleasing road network which operates at level of service C over the next 20 years, and
which interconnects the various land uses within the planning area and accommodates
various modes of travel". The County of Hawai‘i General Plan incorporated reference
to the plan in February 2005 stating, “The overall goal of the plan was to develop a
mixed residential, commercial, industrial, resort and recreational community to meet the
growing needs of the Kona Region.”

5.2.3 West Hawai‘i Regional Plan

The West Hawai‘i Regional Plan was developed by the Office of State Planning in 1989.
It was intended to complement the County of Hawai‘i's General Plan and Community
Development Plan to address the regional issues arising from rapid development in the
West Hawai‘i area. The primary objective of the plan focused on coordinating capital
improvements within a regional planning context, and provide guidance in State land
use decision-making. The plan strategically steers urban development away from areas
where critical natural resources such as native forests, important agricultural lands and
sensitive shorelines would be adversely impacted.

Discussion: The proposed action is consistent with the West Hawai‘i Regional Plan.

The location of the Makalei Fire Station steers clear of any native forests, important
agricultural lands and sensitive shorelines.

40



MAKALEI FIRE STATION
FINAL ENVIRONMENTAL ASSESSMENT

5.2.4 County of Hawai‘i Zoning

The proposed Makalei Fire Station will be located land designated as Agricultural (A-
900a) (Figure 11).

Discussion:

Because the Fire Station is sited on land designated by the County as Agricultural, and
lies within the boundary of a State land use Agricultural district, the fire station will
require both a Plan Use approval and a special permit from the County of Hawai‘i
Planning Commission. Pursuant to Section 25-5-72(c)(13), Hawai‘i County Code
(HCCO), “Iplublic structures, other than those necessary for agricultural practices,” are
allowed in County Agricultural districts provided further that the project complies with
Section 25-4-11, HCC, obtaining a plan approval by the County Planning Director.

Discussion: The construction of an additional fire station in North Kona area is consistent
with the goals of the Keahole to Kailua Development Plan. Expanded first- responder
coverage will encourage the development of a residential, commercial, resort and
recreational community where the populace feels safe.

5.2.5 Kona Community Development Plan

The proposed Makalei Fire Station falls under the jurisdiction of the Kona Community
Development Plan (KCDP). The plan is part of the overall County of Hawaii General Plan.
These CDPs help the county determine how the County distributes funds, passes laws,
governs development, provides roads and public facilities, and generally makes decisions
in the area until the year 2015. CDPs essentially translate the broad goals outlined in the
County General Plan, into opportunities for implementation. The CDPs also serve as a
forum for community input. Once drafted, the CDP will be adopted by the County
Council as an ordinance, giving it the force of law.

Discussion: The proposed Makalei Fire Station is consistent with the current pre-final draft
of the Kona Community Development Plan released on April 17, 2008. The facility is
included as a “Proposed Fire Station” in Figure 4-10(a) of the report, and is included on
the Capital Improvements Funding List in Section 5.1.2.
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5.3 LIST OF REQUIRED PERMITS AND APPROVALS

Required permits and approvals are outlined in Table 5-1, below.

Agenc Permit/Approval

State of Hawai’i

Department of Health e Underground Injection Control
Approval of Drywells

e Approval of Septic Systems

Approval of Driveway Connection

Department of Transportation

County o
Planning Commission e Approval of Special Permit
Application

Subdivision Approval

Approval of Construction Plans
Approval of Construction Plans
Plan Approval

Approval of Construction Plans

Department of Public Works
Department of Water Supply
Planning Department

Table 5-1: Required Permits and Approvals
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6.0 ALTERNATIVES

In compliance with the provisions of Section 11-200-17(f), HAR relating to
Environmental Impact Statements, an environmental assessment must discuss potential
alternatives to the proposed action.

The alternatives considered include:

6.1 NO ACTION

The no-action alternative is just that: no action, or no change to the status quo. The
proposed Makalei Fire Station will not be constructed. The site will be donated
specifically for the purpose of a fire station, and failing to construct a station would deny
the County an economic opportunity to obtain land at no cost.

6.2 ALTERNATIVES

The Hawai‘i County Fire Department has spent years seeking a suitable site for a new
fire station in North Kona. Although several were initially evaluated, none of the
alternative sites considered provided the economic and locational benefit as the subject
property. The site will be donated specifically for the purpose of a fire station, and
switching to an alternative site would deny the County an economic opportunity to
obtain land at no cost, unless another parcel was donated.
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7.0 FINDINGS, SUPPORTING REASONS, AND ANTICIPATED
DETERMINATION

To determine whether the Makalei Fire Station may have a significant impact on the
physical and human environment, all phases and expected consequences of the proposed
project have been evaluated, including potential primary, secondary, short-range, long-
range, and cumulative impacts. Based on this evaluation, the Approving Agency (County
of Hawai‘i) is expected to issue a Finding of No Significant Impact (FONSI) for the Makalei
Fire Station. The supporting rationale for this anticipated finding is presented in this
chapter.

7.1 PROBABLE IMPACT, INCLUDING CUMULATIVE IMPACTS

Cumulative impacts are impacts on the environment that result from the action when
added to other past, present, and foreseeable future actions by other agencies or persons.
These cumulative long-term impacts are the need for potable water, more electricity,
and regional infrastructure. However, these properties have had or will have an EIS
prepared and the development of the projects includes appropriate mitigation measures
to address any impacts. The following projects are planned for the immediate vicinity of
the Makalei Fire Station Extension (see Figure 12):

University of Hawai’i Center at West Hawai’i (UHCWH)

The UHCWH plans a future expansion. This will be beneficial to the entire region by
providing educational and employment opportunities. The 2000 EIS for the UHCWH
addressed the cumulative impacts in the area (Wil Chee - Planning & Environmental,
Inc., 2000).

Palamanui—A Hiluhilu Development Project

The Palamanui Development (near the Kona International Airport at Keahole) includes
residential uses, mixed uses, an 18-hole golf course, and in conjunction with UHCWH,
a University Village Center. A 2004 EIS was prepared that addresses cumulative growth
in the area (Group 70 International, Inc., 2004).

Kona International Airport at Keahole

The Kona International Airport has a list of long range improvements that are scheduled
in phases to be completed by 2015. These projects include expansion of infrastructure
to accommodate the growing needs of the airport as well as adding commercial and
industrial uses that support airport activities.

Department of Hawaiian Home Lands (DHHL) Properties

DHHL has jurisdiction over a large amount of acreage in the surrounding area (but well
makai of the project site) that they eventually plan to develop. Various types of uses are
included that range from agricultural lots, industrial lots, commercial lots, a golf course,
and residential units.
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Honokohau Boat Harbor
DHHL has accepted the Kona Kai Ola EIS for expansion of Honokohau Boat Harbor and
a mixed-use development at a site mauka of the Harbor.

Queen Lili'uokalani Trust (QLT)
QLT owns 3,500-acres in Kailua-Kona that includes developed and undeveloped land.
Developed areas include shopping centers, light industrial, and residential low-rise
condominiums. Undeveloped acreage is currently undergoing review for potential land
uses and eventual development.
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Supporting Infrastructure

To accommodate all the proposed growth additional infrastructure is required. Included
are the following projects:

Hawai‘i Electric Light Company, Inc. (HELCO) plans for the expansion and
improvements to Keahole Generating Station and the Airport Substation in order to
provide for future demands. The EIS for HELCO that addresses the expansion of the
HELCO facilities was finalized in January 2005.

Keahole Reservoir was completed on February 1, 2000 and will provide storage for
water. The Hina Lani Drive Water Transmission line and Reservoir was completed in
2001.

Lokahi Subdivision proposes to provide an access road for the Lokahi Subdivision. The
proposed road will intersect with Ka‘iminani Drive near the Kona Palisades Subdivision
providing a north-south segment of the proposed road that will become the new Main
Street.

Cumulative Impacts

The previously mentioned projects will likely have an impact on the environment.
However, established controls require developers to consider and manage or mitigate
any negative long term impacts on the natural environment. Compliance and adherence
with established controls are expected to decrease the impact on natural resources.

The man-made environment can also be stressed and severely impacted as all of the
proposed projects in the region are implemented. Again, the developers must follow
established controls and provide appropriate mitigation for project-generated impacts on
infrastructure. Many of the proposed developments in the area have already submitted
EISs that address the cumulative impacts in the region.

Social-economic impacts resulting from the proposed projects are anticipated to be
beneficial. Construction generates employment and economic opportunities.
Additional residential areas provide housing, commercial development provides long
term employment, and the UHCWH provides a much needed higher education facility.
All of the projects discussed will result in economic development that will expand
employment opportunities for Kailua-Kona residents and provide additional tax revenue
to the State and County governments to fund needed public services. Overall, the net
cumulative impact is expected to have a positive effect on the Kailua-Kona community.

7.2 SIGNIFICANCE CRITERIA

Based upon the previous information presented in this document the proposed
permitting and construction of the Makalei Fire Station will likely have no significant
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environmental impacts. This determination is based upon the Significance Criteria
outlined in Chapter 343, HRS, as amended and Title 11 Chapter 200 HAR 1996.

(1) Involves an irrevocable commitment to loss or destruction of any natural or
cultural resource;

Environmental and cultural studies conducted in and around the project site reveal the
absence of any resources potentially subject to irrevocable loss as a result of
construction.

(2)  Curtails the range of beneficial uses of the environment;

The Makalei Fire Station will not curtail the range of beneficial uses of the environment.
The site is primarily composed of alien species. Although designated for agriculture use,
conversion of less than three acres of land for public safety use will not have an adverse
impact on the environment as there remains more than sufficient surrounding acreage

(3)  Conflicts with the State's long term environmental policies or goals and
guidelines as expressed in Chapter 344, HRS; and any revisions thereof and
amendments thereto, court decisions, or executive orders;

The Environmental Policies enumerated in Chapter 344, HRS, and NEPA promote
conservation of natural resources, and an enhanced quality of life for all citizens. The
proposed Makalei Fire Station will not significantly impact natural resources due to the
relatively small amount of land involved. The fire station will augment quality of life for
citizens in the area as a result of increased first-responder coverage.

(4)  Substantially affects the economic or social welfare of the community or State;

The Makalei Fire Station will positively influence social welfare in the area as a result of
increased first-responder coverage. Furthermore, as tourism highly influences the
economic welfare of the North Kona region, increased first-responder coverage will
promote greater safety leading to more appealing destination for potential visitors from
abroad.

(5)  Substantially affects public health;

As public health highly depends on timely response in emergency situations, the
construction of the Makalei Fire Station will subsequently decrease travel time for first-
responders. Any noise, air, water and/or drainage impacts will be addressed through
construction management practices in compliance with Federal, State and County
requirements. Therefore, construction of the fire station will have a positive affect on
public health resources in the region.
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(6)  Involves substantial secondary impacts, such as population changes or effects on
public facilities;

Construction of the Makalei Fire Station adds an additional public facility in the region,
and will not create additional strain on other area facilities. Furthermore, the County
anticipates no substantial increase in area population as a result of an additional fire
station in the region.

(7)  Involves a substantial degradation of environmental quality;

Wherever possible, green materials like recycled flooring, paints with low volatile organic
compounds, solar hot water panels and photovoltaic panels will be integrated into the
ultimate design of the structure. A special coating will be applied to the roof to reduce
heat gain. Otherwise, no substantial environmental degradation is anticipated as a result
of this project. Also, as the project will fall under compliance with all pertinent statutes
and regulations, no substantial environmental degradation is anticipated.

(8) Is individually limited but cumulatively has considerable effect on the
environment, or involves a commitment for larger actions;

The proposed action will not have any substantial negative secondary impacts on the
environment. Construction of an additional fire fighting facility is consistent with long-
range County plans for North Kona. Construction of the fire station will not commit the
County to any other larger actions, and will not generate any additional actions having a
cumulative effect on the environment.

(9)  Substantially affects a rare, threatened or endangered species or its habitat;

The small scale of the Makalei Fire Station is not anticipated to have any large impact on
endangered faunal species. For example, issues related to displacement of habitat are
virtually non existent due to the large amount of remaining and similar vegetation
immediately adjacent to the project site. No other mitigative measures are planned for
faunal species.

Although critical habitats for endangered flora species are well away from the actual
project site, an awareness of their potential presence will be emphasized during
construction. Project landscaping will attempt to utilize the maximum amount of native
species feasible. Attempts will be made to preserve and/or relocate any ‘Ohe makai
encountered during clearing and grading. Otherwise, the Makalei Fire Station is not
anticipated to have any impact on endangered flora species, and no mitigative measures
are planned.

(10) Detrimentally affects air or water quality or ambient noise levels;
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Air Quality: No State or Federal air quality standards will be violated during or after the
construction of Makalei Fire Station. The only anticipated issues related to air quality
would be during construction; however, construction activities would be temporary.
Long-term negative impacts related to air quality are not expected.

Water Quality: No State or Federal water quality standards will be violated during or
after the construction of Makalei Fire Station.

Ambient Noise Levels: Construction activities for the development of the property will
inevitably create temporary noise impacts. The developer may employ mitigation
measures to minimize those temporary noise impacts including the use of mufflers and
implementing construction curfew periods. Pursuant to Chapter 11-46, Hawai‘i
Administrative Rules, all project activities must comply with all community noise
controls.

Temporary noise impacts will also be generated during the course of responding to fire
alarms, including sirens from emergency response vehicles. These noise disturbances
are an unavoidable element of emergency response equipment but nonetheless will be
intermittent and of short duration.

(11) Affects or is likely to suffer damage by being located in an environmentally
sensitive area, such as a flood plain, tsunami zone, beach, erosion-prone area,
geologically hazardous land, estuary, fresh water, or coastal waters;

The project site does not lie in an environmentally sensitive area such as a flood plain,
tsunami zone, beach, erosion-prone area, estuary, freshwater or coastal waters.
Likewise, the Makalei Fire Station is not anticipated to have any impact on any natural
hazard conditions and no mitigative measures are planned.

However, the structure could suffer irreparable damage as a result of its location near the
base of Hualalai volcano, presently considered dormant by geologists. Should Hualalai
erupt in the near future, the Makalei Fire Station along with the entire Kona coast could
suffer from lava inundation. However, the fire station’s location does not amplify risk to
human life largely due to the high-level of volcanologic monitoring on the mountain
enabling advance warning of an impending eruption, and the slow-moving, fluid nature
of mafic Hawaiian lavas.

(12) Substantially affects scenic vistas and view planes identified in County or State
plans or studies; or,

Adverse affects to mauka views will not occur due to adequate setbacks compensated
for and integrated into the development plans.

(13) Requires substantial energy consumption.
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The proposed project will not require substantial energy consumption. As mentioned
above, energy saving design elements will be integrated into building design.

7.3 DETERMINATION

Pursuant to Chapter 343, HRS, The County of Hawai‘i Department of Public Works
anticipates issuing a Finding of No Significant Impact (FONSI) as the accepting agency.
This finding is founded on the basis of impacts and mitigation measures examined in this
document, public comment received during the pre-consultation and public review
phases, and analyzed under the above criteria,
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BOTANICAL SURVEY, MAKALEI LANDS,
NORTH KONA, ISLAND OF HAWAI'I

By Ron Terry, Ph.D., Patrick J. Hart, Ph.D., and Layne Yoshida, B.A.
Geometrician Associates, LLC
August 2005

Introduction

This report describes the results of a botanical survey of part of an area referred to as the
Makalei Lands. These lands comprise portions of nine properties (7-2-4-07; 7-2-5:08, 7-
2-6:05, 08, 12, 13, 09, and 23; 7-2-7-:01) totaling about 1,100 acres, located mostly
makai of Mamalahoa Highway. The properties are within the ahupua ‘a of Mahaiula,
Kaulana, Awalua, Ohiki and Puukala, in the North Kona District of the island of Hawai‘i
(Fig. 1), and are owned by either Lynch Investments (Lynch) or the State of Hawai‘i.

The report was commissioned by Lynch as part of planning for a potential land exchange
and new road corridor. The principal purpose of the botanical survey was to determine
whether State and/or federally listed threatened or endangered plant species were present,
and if so, to register their locations with a Global Positioning System (GPS) unit.
Another purpose was to determine whether valuable native ecosystems occurred in the
area, and if so, to characterize the nature and extent of specific types.

The survey began in the most sensitive State land in the south and moved progressively
northward (with the exception of one day early in the survey that concentrated on
Mahaiula and the land just south of Pu‘u lo). Results were shared on a weekly basis with
planners for Lynch. After the survey had covered about 65% of the planned area, and
about 85% of the area with valuable native habitat, Lynch requested Geometrician to
terminate the survey, as the information they had gained required rethinking of their
original proposal. This report reflects the findings to date of the survey. In Figure 2, the
boundary of the planned makai survey area is shown in red (the mauka piece, 7-2-7:01,
was not surveyed), and the area highlighted in yellow represents the area actually
surveyed.

Background and Methodology

In order to better understand the area in preparation for survey, we investigated the
background of the area. Given the rainfall, geologic substrate, and existing vegetation, the
general area probably supported a Lowland Dry-Mesic Forest (Gagne and Cuddihy 1990)
prior to human disturbance, with lama (Diospyros sandwicensis) and alahe ‘e (Psydrax
odoratum) as co-dominants. A reconnaissance 4-wheel drive tour with Carl Carlson,
formerly of Huehue Ranch, showed how extensively ranching and invasive species have
transformed much of the vegetation. The degree of the change seems to depend largely
on the history of land clearing and modification (e.g., chain dragging or bulldozing) and
the intensity of grazing. It was clear that many areas had been drastically altered from



their original condition, and that others, particularly within the State lands, had seen
relatively little disturbance and would still likely harbor native ecosystems and rare
species.

Another survey of the nearby lands proposed for urbanization at slightly lower elevations
in the ahupua‘a of Kau (Hart 2003) had found three endangered species: Aalepepe
(Pleomele hawaitensis), uhiuhi (Caesalpinia kavaiensis), and ‘aiea (Nothocestrum
breviflorum), as well as several rare species: ‘ohe makai (Reynoldsia sandwicensis) and
maua (Xylosma hawaiiense).

The Makalei Lands were surveyed on foot by Ron Terry, Pat Hart, Layne Yoshida, and
Graham Knopp over the course of six days spread out over four weekends in July of
2005. Most surveys began shortly after dawn and continued until near sunset. The
botanists walked transects whose spacing was adjusted to suit the density and sensitivity
of the vegetation cover. In order to fully examine the area within a transect, the botanists
usually zig-zagged within a corridor defined by a central northing or easting, guided by
GPS units. Some transects overlapped in order to test whether rare species would be
detected twice. The area was also flown by helicopter. Species were identified in the
field and, as necessary, collected and keyed out in the laboratory.

Results: Rare, Threatened or Endangered Species

Only one species listed as threatened or endangered by the State or federal government
was located during the survey, halapepe (Pleomele hawaiiensis), but it was quite
numerous. Figure 3 provides the locations of halapepe. It is important to note two
limitations of the map: some of the symbols represent two or more individuals, and the
tolerances of the mapping program restrict the close spacing of symbols so that not all
sightings have a corresponding symbol. But the general pattern of halapepe being widely
distributed on the State land, at elevations from 1,200 feet down to about 800 fect above
sea level, is clear. Although present at lower elevations in Kau, neither uhiunhi nor ‘aiea
were found during this survey.

For the purposes of the survey, rare plants were defined as those listed as Species of
Concern by the U.S. Fish and Wildlife Service or those that in our experience were
unusual to find in this area of Kona. Although these rare species have no legal status in
the State of Hawai‘i, they are worthy of preservation and of interest to land managers,
particularly on State land. Figure 2 also shows the location of the two rare species that
were found: ‘ohe makai (Reynoldsia sandwicensis), which was fairly numerous, and
hame (Antidesma pulvinatum), which was represented by only two individuals. No maua
was found.

It is important to point out that there may be additional individuals of rare, threatened or
endangered species on the Makalei Lands that were present but not seen. Endangered
plants may be difficult to detect when they are in a juvenile and/or sterile condition at the
time of the survey. For example, when not in flower, the endangered Abutilon menziesii
could easily be disguised among the many thousands of alien Abutilon grandifolium that



form much of the herb cover. Some endangered species such as ferns are cryptic and
difficult to detect at any time. Even with more obvious species, the extremely dense
underbrush that has flourished in Kona as a result of the last two years of rains sometimes
make detection difficult. Thus, while the survey as a whole is reasonably accurate, the
results must be interpreted with some caution.

Results: Native Ecosystems

Although there are many sub-varieties of vegetation and gradations between them, the
vegetation on the property can be divided into four basic types:

1. Heavily grazed alien grassland/shrubland: much of Mahiula and parts of Ohiki
and Awalua;

2. Secondary alien forest and shrubland: most of the land within about a half-mile of
Mamalahoa Highway;

3. Fountain grass/native tree parkland: the makai half of Kaulana and the upper-
middle and lower parts of Ohiki and Awalua; and

4. Native lama/alahe ‘e forest, with varying alien components: Puukala and the
lower-middle parts of Ohiki and Awalua.

Type 1 is dominated by fountain grass (Pennisetum setaceum), Senna sp., Grevillea
robusta, Melia azadarach, and Abutilon grandifolium. Very few native trees, shrubs or
herbs are present.

Type 2 is dominated by silk oak (Grevillea robusta), Christmas berry (Schinus
terebinthifolius), kukui (Aleurites moluccana), lantana (Lantana camara), comb hyptis
(Hyptis pectinata), air plant (Kalanchoe pinnata), sourbush (Pluchea symphitifolia) and a
large array of other alien species. Lama and alahe ‘e are occasionally present, and there
are a very few wiliwili (Erythrina sandwicensis) as well.

Type 3 is also dominated by fountain grass, but instead of mostly invasives in the tree
layer, a large proportion is either lama or wilwili. One of the largest wiliwili groves in
Kona appears to be present on TMK 7-2-6:13. We also noted several individuals of the
rare ‘ohe makai tree in this area.

Type 4 is basically native forest that varies from fairly infact to moderately invaded by
aliens, particularly Christmas berry, silk oak, lantana, and comb hyptis. In addition to
lama and alahe ‘e, there is a great diversity of fairly abundant natives, including: ferns
(Nephrolepis exaltata and Lepisorus thunbergianus); herbs and vines such as Peperomia
Spp., ilima (Sida fallax), ilie ‘e (Plumbago zeylanica), morning glory ([pomoea indica),
and Auehue (Cocculus triloba); shrubs or small trees such as mamane (Sophora
chrysophylla), ‘ulei (Osteomeles anthyllidifolia), olopua (Nestegis sandwicensis), ‘a‘ali‘i
(Dodonea viscosa); and trees such as wiliwili, ‘ohe makai, and halapepe. Considering the
diversity, extent, and intactness of this type, it can be considered a major botanical
resource for Kona.



Results: Species List
Table 1 below provides a full list of all species identified during the survey.

Table 1.

Plant Species Identified on Makalei Lands
Notes: Alien (A), Indigenous (1), and Endemic (E). Bold lettering indicates a federal/State listed threatened
or endangered species.

Scientific Name Family Common Name Life Form Status
Abrus precatorius Fabaceae Rosary Pea Vine A
Abutilon grandifolium Malvaceae Hairy abutilon Shrub A
Agave sisalana Agavaceae Sisal Shrub A
Aleurites moluccana Euphorbiaceae Kukui Tree A
Amaranthus spinosus Amaranthaceae Spiny Amaranth Shrub A
Ambrosia sp. Asteraceae Ragweed Herb A
Antidesma pulvinatum Euphorbiaceae Hame Tree E
Argemone glauca Papaveraceae Pua kala Herb E
Asclepias physocarpa Asclepiadaceae Balloon Plant Herb A
Asplenium nidus Aspleniaceae Bird Nest Fern Fern A
Bidens pilosa Asteraceae Beggar’s tick Herb A
Boerhavia coccinea Nyctaginaceae Boerhavia Herb A
Buddleia asiatica Buddleiaceae Buddleia Shrub A
Calotropis gigantea Asclepiadaceae Crown Flower Shrub A
Canavalia sp. Fabaceae Mauna Loa Vine AT
Capparis sandwichiana Capparaceae Maiapilo Shrub E
Carica papaya Caricaceae Papaya Tree A
Catharanthus roseus Apocynaceae Madagascar periwinkie | Shrub A
Chamaecrista nictitans Fabaceae Partridge pea Herb A
Chamaesyce hirta Euphorbiaceae Garden Spruge Herb A
Chamaesyce hypericifolia Euphorbiaceae Graceful Spurge Herb A
Chenopodium murale Chenopodiaceae Chenopodium Shrub A
Chenopodium oahuense Chenopodiaceae Chenopodium Shrub E
Chloris barbata Poaceae Swolien finger grass Herb A
Cirstum sp. Asteraceae Thistle Herb A
Citrus sp. Rutaceae Citrus Tree A
Clusia rosea Clusiaceae Autograph tree Tree A
Cocculus triloba Menispermaceae Huehue Vine 1
Coffea arabica Rubiaceae Coffee Shrub A
Commelina benghalensis Commelinaceae Honohono Herb A
Conyza bonariensis Asteraceae Hairy horseweed Herb A
Cordyline fruticosa Agavaceae Ki Shrub A
Crotalaria incana Fabaceae Fuzzy rattlepod Herb A
Cucumis dipsaceus Cucurbitaceae Teasel zourd Vine A
Cuscuta sp. Cuscutaceae Dodder Vine E/A())
Cynodon dactylon Poaceae Bermuda Grass Herb A
Datura stramonium Solanaceae Datura Shrub A
Desmodium incanum Fabaceae Spanish Clover Herb A
Digitaria sp. Poaceae Digitaria Herb A
Diospyros sandwicensis Ebenaceae Lama Tree E
Dodonea viscosa Sapindaceae ‘Afali‘l Shrub 1




TABLE 1, CONT'D

Scientific Name Family Common Name Life Form Status
Eleusine indica Poaceae Wire grass Herb A
Emilia fosbergii Astraceae Pualele Herb A
Emilia sonchifolia Asteraceae Emilia Herb A
Eragrostis tenella Poaceae Eragrostis Herb A
Erechtites hieracifolia Asteraceae Erechtites Herb A
Eriobotrya japonica Rosaceae Logquat Shrub A
Erythrina sandwicensis Fabaceae Wiliwili Tree E
Galinsoga parviflora Asteraceae Galinsoga Herb A
Grevillea robusta Proteaceae Silk oak Tree A
Hyptis pectinata Lamiaceae Comb hyptis Shrub A
Indigofera suffiuticosa Fabaceae Indigo Shrub A
Ipomoea indica Convolvulaceae Koali ‘awa Vine I
Jacaranda mimosifolia Bignoniaceae Jacaranda Tree A
Kalanchoe pinnata Crassulaceae Air plant Herb A
Kyllinga brevifolius Cyperaceae Kyllinga Herb A
Lantana camara Verbenaceae Lantana Shrub A
Leonotis nepetifolia Lamiaceae Lion’s ear Shrub A
Lepisorus thunbergianus Polypodiaceae Ekaha akolea Fern 1
Leucaena leucocephala Fabaceae Haole koa Tree A
Macroptlium atropurpureum | Fabaceae Phaseolus Vine A
Malvastrum Malvaceae False mallow Herb A
coromandelianum

Momordica charantia Cucurbitaceae Momordica Vine A
Mangifera indica Anacardiaceae Mango Tree A
Melia azedarach Meliaceae Chinaberry Tree A
Metrosideros polymorpha Myrtaceae Ohia Tree E
Momordica charantia Cucurbitaceae Momordica Vine A
Morinda citrifolia Rubiaceae Noni Shrub A
Myoporum sandwicense Myoporaceae Naio Tree I
Nicotiana glauca Solanaceae Tree Tobacco Shrub A
Nephrolepis exaltata Nephrolepidaceae | Sword Fern Herb I
Nephrolepis multiflora Nephrolepidaceae | Sword Fern Herb A
Nestegis sandwicensis Oleaceae Olopua Tree E
Nototrichium sandwicense Amaranthaceae Kulu‘i Shrub E
QOlea sp. Oleaceae Olive Shrub A
Oplismenus compositus Poaceae Basket Grass Herb A
Opuntia ficus-indica Cactaceae Panini Shrub A
Osteomeles anthyilidifolia Rosaceae ‘Ulet Shrub 1
Oxalis corniculata Oxalidaceae Wood Sorrel Herb A
Oxalis corymbosa Oxalidaceae Wood Sorrel Herb A
Panicum maximum Poaceae Guinea grass Herb A
Passiflora edulis Passifloraceae Lilikoi Vine A
Passiflora foetida Passifloraceae Love-in-a-mist Vine A
Passiflora suberosa Passifloraceae Wild passionfiuit Vine A
Pennisetum setaceum Poaceae Fountain grass Herb A
Peperomia leptostachya Piperaceae ‘Ala ‘ala wai nui Herb 1
Peperomia af. membranacea | Piperaceae Peperomia Herb E
Persea americana Lauraceae Avocado Tree A
Phlebodium aureum Polypodiaceae Hare's foot fern Fern A
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Phymatosorus grossus Polypodiaceae Maile Scented fern Fern A
Pittosporum hawaiiense Pittosporaceae Hoawa Tree E
Pittosporum terminalioides Pittosporaceae Hoawa Tree E
Plantago lanceolata Plantaginaceae Narrow-Leafed Plantago | Herb A
Plectranthus parviflorus Lamiaceae Spurflower Herb 1
Pleomele hawaiiensis Agavaceae Halapepe Tree E
Pluchea symphytifolia Asteraceae Sourbush Shrub A
Plumbago zeylanica Plumbaginaceae ‘Ilie‘e Herb 1
Portulaca oleracea Portulacaceae Pigweed Herb A
Portulaca pilosa Portulacaceae * Akulikuli Herb A
Prosopis pallida Fabaceae Kiawe Tree A
Psidium cattleianum Myrtaceae Sirawberry guava Tree A
Psidium guajava Myriaceae Common guava Tree A
Psilotum nudum Psilotaceae Moa Fern 1
Psydrax odoratum Rubiaceae Alahe’e Tree 1
Reynoldsia sandwicensis Araliaceae ‘Che makai Tree B
Rhynchelytrum repens Poaceae Natal redtop Grass A
Rivina humilis Phytolaccaceae Coral berry Shrub A
Ricinus communis Euphorbiaceae Castor Bean Shrub A
Salvia coccinea Lamiaceae Texas sage Herb A
Samanea saman Fabaceae Monkeypod Tree A
Santalum paniculatum Santalaceae Sandalwood Tree E
Schinus terebinthifolius Anacardiaceae Christmasberry Tree A
Senecio madagascariensis Astraceae Senecio Herb A
Senicio mikanioides Asteraceae German vy Vine A
Senna gaudichaudii Fabaceae Kolomona Tree I
Senna occidentalis Fabaceae Coffee senna Shrub A
Sida fallax Malvaceae ‘Ilima Shrub 1
Sida rhombifolia Malvaceae Cuba Jute Herb A
Sida spinosa Malvaceae Prickly Sida Herb A
Silene gallica Caryophyllaceae Catchfly Herb A
Solanum linnasanum Solanaceae Sodom’s apple Herb A
Sophora chrysophylla Fabaceae Mamane Tree E
Spathodea campanulata Bignoniaceae African Tulip Tree A
Spermacoce assurgens Rubiaceae Buttonweed Herb A
Spermacoce mauritiana Rubiaceae Borreeria Herb A
Sporobolus indicus Poaceae Smutgrass Herb A
Stachytarpheta jamaicensis Verbenaceae Jamaica vervain Shrub A
Tridax procumbens Asteraceae Coat buttons Herb A
Triumfetta sp. Tiliaceae Bur Shrub A
Verbascum sp. Scrophulariaceae | Mullein Herb A
Verbena littoralis Verbenaceae Owi Herb A
Waltheria indica Sterculiaceae Uhaloa Herb I
Wikstroemia sandwicensis Thymeliaceae ‘Akia Shrub E




Literature Cited

Gagne, W., and L. Cuddihy. 1990. "Vegetation," pp. 45-114 in W.L. Wagner, D.R.
Herbst, and S.H. Sohmer, eds., Manual of the Flowering Plants of Hawai‘i. 2
vols. Honolulu: University of Hawai‘i Press.

Hart, P.J. 2003. “Biological Reconnaissance, Lands of Kau, North Kona.” Prep. for
Hiluhilu Development.

U.S. Fish and Wildlife Service (USFWS). Threatened and endangered plants in Hawai i.
Washington: GPO.



nzlH 1z

"M owooelE 12

N owonz98 1z
_ -

"M wgnesE TE Mo
et 1 -

@ Halapepe

'&Hame

& Ohe Makai

ozHE 12

"N owoordH T

iy Eammmm Tz 'Mowpnz9B 1z ‘M owopeSE 1z

o
£
=
=
| O
= =
~ =
8
o 8
w,, = 3
E= K ©
2= = F
6.]: [
. m\m
o
- 2
2
[
gl e
ARE
Ta w m
I ]
(] )
1_.3; M
8
- =
L] z
wabd £
s 1§
= H oo
& g5
T 718
<+ =
— -
m e
- E
ﬁ,_ﬁ o
.m‘ R_.m
lw 5
Ho 2
ﬂn
%
FEE
o
T



Appendix B

Request for Determination of No Archaeological Effect & Supporting Documents
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LAURA H. THIELEN
CHAIRPERSON

LINDA LINGLE
GOVERNCR OF HAWALI

BOARI) OF LAND AN NATURAL RESCURCES
COMMISSION ON WATER RESOURCE MAMNAGEMENT

KEN C. KAWAHARA
DEPUTY DIRECTOR - WATER

AQUATIC RESOURCES
BOATING AND OCEAN RECREATION
BUREAU OF CONVEYANCES
COMMISSION ON WATER RESOURCE MANAGEMENT
CONSERVATION AND COASTAL LANDS
CONSERVATION AND RESCURCES ENFORCEMINT

e e STATE OF HAWAII INGINEERING
of FORESTRY AND WILDLIFE
DEPARTMENT OF LAND AND NATURAL RESOURCES oo STORIC FRESHRVATON
STATE HISTORIC PRESERVATION DIVISION STATE PARKS
601 KAMOKILA BOULEVARD, ROOM 335
March 17, 2008 KAPOLEL HAWAII 96707
Dr. Alan E, Haun LOG NO: 2008.0737
Haun & Associates DOC NQ: 0803TD03
HRC 1, Box 4730 Archacology

Kea’au, Hawai’i 96749
Dear Dr. Haun:
SUBJECT: Chapter 6E-42 Historic Preservation Review of the Proposed Makalei Fire Station

Kau Ahupua’a, North Kona District, Island of Hawai’i
TMK: (3) 7-2-07: 001

Thank you for the opportunity to comment on the proposed project, which involves construction of a new fire station
along Mamalahoa Highway at Makalei Drive in North Kona . We apologize for the delay in responding to your
request for a no effect determination, which was received in Kapolei January 23, 2008.

The two-acre fire station project area is situated entirely within a larger 989-acre parcel that was surveyed by Haun
& Associates in 2005 (A.E. Haun, D. Henry and D. Berringer 2005). Thirty-four historic properties were identified
within the larger survey area; however, no evidence of historic properties was identified within the area of the
proposed fire station. The inventory survey report was reviewed in May 2006, and a revised final report was
approved by our office in June 2006 (Log No. 2006.2068, Doc No. 0606JT72). As indicated in your letter dated
January 19 2008, the nearest preservation site is over 100 meters from the proposed fire station area. Provisions for
the protection of this site and others are detailed in a Preservation Plan that was approved by our office January 8,
2007 (Log No. 2006.3466, Doc No. 0701 MK 10).

Based on the previous documentation that there are no historic properties within the proposed project area, we
believe that construction of the fire station will have no effect on historic properties. This determination is made
with the understanding that material storage, machinery staging and earthmoving in association with this project will
be confined to the two-acre area designated as the fire station parcel.

Please contact Theresa Donham at 987-5001 or Theresa K. Donham@hawaii.gov if you have any questions or
concerns regarding this letter.

Aloha,

Wer A e

Nancy McMahon, Acting Archaeclogy Branch Chief
State Historic Preservation Division



Haun & Associates

Archaeological, Cultural, and Historical Resource Management Services
HCR I Box 4730, Keaau, Hawaii 96749 Phone: 982-7755 Fax: 982-6343

January 19, 2008 Project 490

Administrator

State Historic Preservation Division
Department of Land and Natural Resources
601 Kamokila Boulevard, Room 555
Kapolei, Hawaii 96707

Subject: Request for Determination of No Effect
Proposed Makalei Fire Station Site
Portion of TMK: (3) 7-2-07:001
Land of Kau, North Kona District
Island of Hawaii

Dear Administrator:

At the request of PBR Hawaii, we are requesting a determination of no effect on historic
properties for the subject Makalei Fire Station site (Figures I and 2).

The site is situated within TMK: (3) 7-2-07:001 that was entirely surveyed by Haun &
Associates in 2005. The survey did not identify any historic properties within the pro-
posed fire station site. The inventory survey was approved by your office on June 26,
2006 (Log No: 2006.2068, Doc No: 0606IT72). A preservation site (Site 24573) is lo-
cated ¢. 110 m north-northeast of the proposed fire station site. Provisions for the protec-
tion of this site, along with Sites 24593 and 24599 are detailed in a Preservation Plan that
was approved by your office on January 8, 2007 (Log No: 2006.3466, Doc No:
0701MXK10).

If you have any questions, please contact me at (808) 982-7755

Sincerel

“AAn E. Haun, PD.
Principal Investigator

ce:  Morgan Davis, SHPD Hawaii Island Archaeologist
Michael Dahilig, PBR. Hawaii
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Figure 1. Portion of USGS Kailuz Guadrangle showing Project Area
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Pieces of a groen glass jug are exposed along the south wall of the blister, Scantered pig bones wre exposed
on the blister floor in 2 small Gavity that intersects the southwest wall of the blister. Site 24574 15 inler-
preted a3 & temporacy Babitation shelter based on its formal type and the presence of cultural matesial, ‘The
site is unaltered and in fair to good condition.

Sie 24575

Site 24575 consisis of the remnant ofa wall located in the western portlon of the project area at ¢,
1,920 fi ekvation. The site is situsted adiacent 1o a sloping bulldozed rubbile pile and a farge mango tree.
The wall is comprised of two linear alignimenis of 2 single course of cobbles and smatt boulders (hat are
spaced 1010 1.3 mapart and vagying in length from 3.75 to 6.25 m long (north-sout; Flgure 14), The arca
between the alignments is sparsely filled with cobbles, The height of the stones ranges fram 0,15 t0 0,47 m,
e qultural remzing wern fonnd in exsociation wilh the site, The liscar alignments of sipoes likely represent
the basal course of 3 wall, although the disturbance: {o tha site, likely the result of buildozer activity, pre-
cludes functinnal inlerpreiation, The site is altered and in poor coedition.

Site 24576

Sita 24576 consists of a crode roound locsted In the westem portioa of the project area =t ¢, 1,930
fi elevation, 95,0 m southeast 6F Sile 24575. The mound is situated on a slipht 59§l slope angling 1o the west
and is 1.9 m long (east-west), 1.0 10 1.3 m wide and from 0.25 to 0.4 m in beight, It is constructed of piked
cobbles and small baulders wilis 0o cultural remakns present, Site 24576 is Intespreted as an agzicaitural
clearing phie based an its formal type, informal « ion 2 at of cultural ins, 1t is unaltered
and in fair condition,

Site 24577

m:ﬁuﬂqu:SEE..:.ancrh.nuu&Bn_uqnﬁ_oﬁsn?nﬁﬂunnauﬂmoza;ﬂﬂ&.ﬂ
areq at ¢, 1,995 ft elevation, The eacd from 2.7 10 5.75 m long (east-west) and 4.1 m wide
(Flgwre 15). The enclosure is formed by walis alosg the notih, east and west sides, and a 1.5 m thll bed-
rock owterop along the southern side, The walls ame constnicled of sticked cobbles 2nd smalf boulders,
ranging in width from 0.5 1 0.95 m and in height from 0.5 to 1.84 m. Portions of the interior and exiedor
walls are faced, except aloog the northwest exterior comer and the west exterior side, whith kave col-
fapsad,

A porial sxiends through the base of (he westem wall measuring 0.36 m wide and 0,55 m high,
‘This portal ulilizzs & pahochoc slb as 2 lintol on the exierior side of the wall and 1,26 m long, hatizontal 57
by 6" wooden past as a lintel on the interior skde, The floor of the caclosure {s lovel soil, No culteral mate-
rial was observed in dation with the socl Sita 24577 is interpreted as & pig trap based on formal
Teature type, the peesence of a low portal In the wall and the absenco of cultural matetial, The use of a post
s 2 lintel and the use of substantial construction technlgques might Indicate that the feature is historie. The
sits Is unaltered sad in fale o good condition,

Site 24578

Site 24578 Is 2 lava bllsler located in the western portlon of the peaject ases at o, 2,025 fi eleva-
tion. The entance o the blister is through an oval-shaped, rubble filled sinkhole that is 1.5 m long (east-
west), 1.1 mwide and Is 1,0 m deep (Figure J6), A mmgp iree s growing s the norhwestom side of the
sink, Access to the blister is along the sast and northeast side of 1he sink, averaging 0.95 m In height. The
interior of the blistsr is roughly oval-shaped and is 3.6 m long (oorthwest by southeast) and from 1.3 to
2.15 m wide, The blister celling vares in beight from 0,15 m {0 0.95 m. The fToor is covered with soil and
scaltered cobles and small boulders, Pig bones and pumerous ki nuts arc scattered on tho floor near the
castern wall of the bilster.

A 0.5 m by 0.5 m test unit (TU-7) was excavated into the soil deposit 0.30 m east of the blister ex-
trance. Four kkui nuts were exposed on the surface of the urit. The excavation revealed a single deposit
overlylng bedrock (sec #flgwre 16). Layer Lcousista of 0,14 to 0.21 m of very dark brewn (7.5YR.2.52) silt
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Figure 16. Site 24578 Plen Map aud TU-7 South Face Profile
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Figure 17. Site 24579 Plan Map and TU-6 Nordh Face Profile
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Figure [9. Site 24581 Plan Map and TU-8 Enst Face Frofile




11.5) = slgiet Yo deciase
TRYZL. liwliy limde of ure

T Rearan

== Drigtios

] Sheps dining

€ Foskring

Figure 20. Site 24582 Plan Map
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Figure 23. Sitc 24586 Plag Map
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gravel, pebble and cobble inclusions, Cultural mstatisl recovered from Layer I consisted of 31.0 grams of
—— charcoal. Layer I consisis of 0,13 (0 0. 18 m of very dark brawn (7.5YR. 2,5/3) silt with 10-15% subangu-
Iar basalt gravel, pebible and cobble inclusiens. Cultural matesial recovered from Layer T consisted of
LI charcoal (0.1 g).

.ﬂU%Q.ﬂJJJ.U' b O
JMJA oo The Feature B is located 18.0 m northwest of Feature A, This feature is eval-shaped and 15 bailt
z predominately of piled pabothes cobirtes nnd small boulders. The wesien side is roughly stacked and in-

WAy O corporaies & berizontal basalt slab aloa the odge. The mound is 5.5 m long (nostheast by southwest) by 4.2
@ m wide ead varies in helght from 1,25 m to 13 m. The nutsce is domed.
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crudely stecked pahochos cobbles and smalt boulders, two to thwee courses hig The mound is 2.8 m loug

{ootth-soutis) by 2.2 m vitke and the haight vades from 0.5 m b0 0.7 m. A vertical slabs is incorparated en

.@Qﬁu Feature € is 2 small aval mound loceted 6.3 m west of Feature B, The mound it constructed of
~ he west side and a Jeaning sish is present et the northwestern end, ‘The sucface is dared.

s X Featdre D is 2 sl oval mound constructed of erudely sincked palioehoe cobbles ard small
bouldess one to two courses high, locaied 8,7 m west of Feature C, The mound is 2.75 m long {northwest
by southeasty by 2.2 m wide and varies in height from €.3 m to 0.6 mL The surface Is uneven and irregutar,

ol
S uxcu Fexmre Eisa di i d plle of pahochoe cobbles and small boulders kocated 1.0 m
A . &.._\..w.. aarthwest of Featuee 1, ?awﬂﬁawuuuB—ounFoEESa&in&&umE.s%n"&ﬁua_:
- . T R S S o5 height from 0.25 m 10 0.75 i, ‘The surfos is domed.
h

Site 24592 is interpresed as 20 agicultural complex, This 15 based primarily on tho nalure of the
features. The pressace of the charcoal noted in TU-1 suggests that the site srea has been burped, The siio Is
unabtzred and @ fair lo good copdition.
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Site 24593
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Site 24593 consists of two modified oulcrops located on top of Mount Moanulahea at ¢, 3,180 jt
{ovation. The it g nua.n.uqcarﬁﬁagﬂaggﬂwﬂ&e&:aﬂ&aﬁguﬁ
Feature A ists af an frepulasly-shaped pile of cobbles and small boulders sifuaied on a weaib
bedrock outcrop at the nocthwestemn cod of the site. Overall the fealire is 6.5 m long {northwest by south-
east) and 4.3 m wide. The central portion is comyxised of roughly siacked stanes, wilh crdely piled arcas
along ch south, west and castern sides, The swlace s uneven and iregular, A 1.0 by 1.0 m test it (TU-
4} was placed In the sppeoxismale center of the feature, révealing a single deposit overlying bedsotk fscc
Figure 28). Layer I consists of 1.19 to 1,2F m of pebbles, cobbles and bowlders overlying bedrock, No
cultural material was recovered from Layer ],
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Feature B s a linear pile of cobbles and small boulders on a bedmek cuterop, 2.0 ut southeast of
Festure A, The feature is Lregufacly-shaped 2nd is 2,65 m long (norhwest by southeast) aud 0,85 m wide,
The surfece & untven and frepulsc aud ranges in beight from 0.25 to 142 m. No cullsral remains were
present.

Sile 24593 is assigned an indeterminglo funcifon, Allkough the forma! dype of tho features, the
crude method of construction and the Jack of cultural remains suggests an sgrdcuturnt fenction, he sites
location ot (op of Maunt Moanulabea suggest ey may have served a different, undelermined function,
The siie 15 unalicred and in Gir to good condition.

Site 24534

Site 24594 is a retalning wall located on 1he northeasters side of the summit of Mouat Moanuia-
hea at ¢ 3,100 ft elevation. The retaining wall is linear, 18.0 m long {north-nariheast by south-southwest)
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Figure 32. Plan Map of Site 24597, Features B and C

50




[43

o4, A S08IM00 0w) OF 20 RIAPINOG TTeUN puT nmﬁsﬁﬁsﬁﬂﬁﬁ_u g g pres Faprers o), (28

4nT},]} G0ESI0 AP ¥ JO OPIS IO O O T TEIAL ¥ JO $)5E sl H], TR
~RAIR IF OZL'E 9 1 ware psfoud mp )6 Tenzod prerur ogy o 382 IGTOK SORUT) € S| RESHT NS
65Kz oHS

TONIPE00 PocS 0L TIES I P PAKIE
st ans oy, (p 3aF) 938) donm gz61 @ ue poundnp g1 Ul KB SLL HIRL RIEN 30 paj a0 Ajqeqesd ai
24 30 1504 347 0) p1e00] S[odId GacHY TS L UKW J9I ¥ I6] LoglEpunc] I S8 PIAKS A0 SER01
Jod 70 uopemIgnos  AMER oL TE98 0 Tupalre spmoq o M duu ang daned B S paads aavq
0} 2reaxdde paw [ROCITYO RITF PODM YUK SUSRIUON JUURE[[E [AO 7 AIN|EDT 0T, TATE H20M ¥ ST Fimuonouny
AL 00U (s S LIS ¥ N POALDS Ayjerieaiod PR SUIGED UGIST SHOUPIAD ORI BAT] Ff 2111Ea
L1, WOIANSUCO J0 POqISU i MF1G o) 6 ep sTad RS $P poconamy ARYI NS oY1 TfYIM Sy
~81oa3 PoE STIRA 01, KA[dW00 DOSIKITT/IOnR000 FIORIAT] ALY i 52 DoRRIRITL S LESHT IS

Juvsmad STTOEAL MRS OF QUM [0S [2A3] A13Aeias Jo pospduics
S} AUMSO[OUD K J0 I6UHET WL “AAROW J5200[0G J WSy o) AOTT] “PALONSTP Tlq OAT JUTFAIMD O
JO3PI RS J0 SUOMIR T O] 0 9 Iy Ry U PUE D 670 0) §°0 i do] 3178 M O°T € 870 WY 9589
9t} 7 ypL 71 SiSe ‘Shepinog [P pUE $3[9Q00 PIE] POR [OXORNS 3011NQ ArE STRA oL, DMk W 0Lk 01
0¥ oI AT (5au-yea) S W {6g ST AMS|IN oYL, "anstiol Y} UL 12798 A1 IR O 30
-3 ) PR SQNL TANT § RTIRIT ST PO ST PUT ISER[INOS HY) 1E STIRM Sl AQ PO 110U ) 0 ] pv
SAMEIY 38 IPI YIN0S I} AQ ‘POD 1SAYINOS S I8 [[EA GOSKT IS Ok £g PIRLIDS ST AUMSA[ME WL, "911F 11
Jo voniod URSISIMTINGS S U1 PRTER0] aTnsolis padvys-remidunoor Ao odng v 5f £ aanjnag

“PROU SUSH SUTTLIRI (RIS QN T Supda(s JO Sysjsuo0 2o
A3, "W 677 0} 50 A I WL PR 01 60 0 §L°0 AT do) o) W ‘W (] ©F $8'() ALY I O 12 PP U3
o3RI ‘S19DTOQ TS AR SIRQC0 PIOBY PUR PNHIE 30 Y| 0 SITEM ST, 'IPIM T (°GE DY O'FT WAL peE
(mos-ipreu) 2091 W 00 51 SITS0I0ED ML, S 26015 SHOIOTTUCDSTD £q PIUIGE AW SIPIS IN0S PUE 1A
T pOe D Aes AQ PHIIG) ST D[S GROU Y T 2IMEIT AQ POLLIDS 5T QNSO SAF JO IPI 1SIAL L, "1k
o) 0f amse]ond J AmEAT M1 0 WRR(PR pIrEoo] 02 pebeys-[Fpiezeden ¥ 51 X 5

2L 0 UT AIAIE 3920P] G
£q porEats wooq pATY AET O “PEOI 2} J0 1570 o OF (oA 3G UL 46T opIM UK 075 SF AR) PR WTS0PD
~U (1 AL S 30 IR 1599 ) FIO[E PROT IIP © £q PAIESIL Uaeq SV Jen HIL (95 Mdl) W 5077 OF
90 WI0R} AL g U w (' 0 ' k) doy gL ‘o O] 0F 7 Ty SSTY S 13 M o Burdres ‘wapiney
JIFIS PAre £314G09 PIoRy Pae payoes Jo 11inq OS[E S{ ([T SULT, “SSISUTIRI 1] AN T 0'F91 20F Lseaginos
~15%2 a1 o1 odvpsdn spoapes I (MS0O00 SMT JO |4 GIN0S S SUMINGY) {1 RIS JO TRI0 WIS
~qInes 31 1¥ SATULILD [{es S7T, "3l o) Ju vopsod Msed UY poiedo] (LA, Juals ¥ ST Jameag

"PANIN Qs SUTHiRY fRIT (i O *porett sdegon
HIUTTE 1 12805 SE TR 200) JO Apofer oy, *(op Asafy) w gt 03 9°0 ey N ur pre T 0° 0) g0 WO
907 3) T8 ‘W T €3 370 WO 050 M) ¥ INFEM UT SMIUrL ‘0100 [Moq TS FUE 5319900 POOR) [ s
39 1IRq 5§ e GILL “TSCoRd (] NN 341 J0 SPR wolsia sy uo [o aqs U] ded optw ur gy 51 auaqg,
AP I JFR0A T §'¥9T J0F ISATHCT S o) SI[HmE uag) ] TE §'6T 10] IAQUOT-ISaN ST @ SPURn
JRIE 0L S50 MIP ¥ 0 IS WSS DU U0 SORUTELO )] "satnsefatr { pus f (] SRR 2 0 Op1S WAHeD
T ST TRA ST, ¥o}dImes onE 9N JO SPS WO MY STALOJ YUY [EM 0I5 B ST 5 My

"SR (RIS 0U i tsodap Tios Surdojs € 3o pesudainy
5] NU0M L), WRASSIe PRSTOSTP AR SR WNEe[ua 1) Jo aGdUIEsD oY) ‘SN KMo Jo SuXas
44 PR} 3TE AMSOfoAI S JO S{IRA I SY apLa W L 03 ('GZ Moy P ‘(qines-ypsoy) Suo) e o'pg S
SUMzR) Y I, "YIRes S 0F B0 §Y NSt Y1, AINSA)HE | RZEY ST JO [[oM WALSEs 2 Aq peiesugsp s
OPJF 1534 2] PUE [ev £ DTS.] S1 4G FOUIG} S [TER. TR0 oI *(f AMIW2L T [[EA WA 4 4Q P30T
ST T 3589 S T QIR JO 1508 3] Of PIIR] amsopu poduns-Fpiozadun € 57 J 9amviy

w1
-TPOnA} S 10 Jajeuned uRisee A o posedxo 5T rwemdnry odid Moqpe U 1 7 © PO DOZRPIMOY 03 5O W




e 36, Site 24597, Feature Hl Wall, view to norhwest

Fi

53

¥

= Slopingmbble
(0.5) ~Height b esers
- Skope dirocton

9 0.5 | %] 15z
w
Exx Fror
4]
b
< g
S Dok
a4 12Dy

Layer i« Loosoly peciced b, scal beraidars and pabbles;
Ko cubturd recualss

Lper I - Vary durk trowa (25YR. 2.87) 1 Wit 20K pom,
Prithia and cobbleincd it Cathmd rematw proest

Figare 37. Site 24558 Plan Map and TU-5 East Face Profile




133

UCTIRAI[D Y ORB'T '3 SUI 12 201U
£351T IS o1 J0 1583 ‘a0t g 2110 OpIs WY ) 18 patesd} st vare sLL ‘eford weosad s urmp
TR T 4Q 100 paretod sem 3qm o o) Paress i1 Supnasasdas e pezopmq v

. THOS iR $20015
"SI9TIIOG Tk POES5-OL SEAL. SOUPUS S TAIE (1 34) 140 (o321l ST Jog05 O3 TET) PRROFPUY BOMFRR
4 Paroids jou se apis sdousop oy qivome ‘sdojusop oS pur odosdn W (Y7 D pepuere
Afpatiodar 2qm oY1, HANSR ISAA-ISED WE LY PNNSD Sy IF 1ET) P oA} 24 o AP 1007 UL £ JZHS
e St 2231 1B [RITEON SQULSION T “SUIVIOD Uity pasodia DU PRRER A([RIHITON SEH M
3 D e 3opeoop AEATIow Supzopig dolmp sonapal ‘T Aq pegmuapy se4 o (11:4002) TIRI0D
01 JIIpICoOY T-RTp o115 58 PHMIEIESp S 1) {00C) UKD £ JAUESIVXS 10T 533 ) YEnamry oford
TRURD ) ) sa1d AizaTiog J0zopiing A PRHNG U2 SEI] ITy] 3G BAR| € J0 SSETES 0003 G

00987 S

“ROTHPEDD

PO 0 7723 UF pure pouziwn ) 31 AL, TEHAM [RI[1 pew SHO8G [OIES JTEM o1 J0 d o)
TEHIO) S o PRI D[ESO] HKEURTIED olLK TR uorTey ArezodUioy € s¢ PRI ST 645HE G

Spmod o

“URIED J3lea Hoddns of (ROOTIMmy PUR 7 670 0 ' WAL 1IPIA T POT UL 'Y o) £'D woy Y] u) sFues
SnatwuBpre 2531y, sapmoq $Zmy 8 30 do) 1o PAIEILES SF Fuo gIROTMIY FIe 2oqnmnp o feore parsnn
Em#ﬁ-&.o&:...._.-_REP«.EE».B!Quﬂusn—uﬁggﬂu%%:nuuﬁguoowua
10 B|RqN1 psderion Foome paroness Y3 5T0100 PITV TAAIUMN I0q (@43] AIMAFTERT 51 I3GUTR)) 3} JO
AL G J0 JO0R SN, TUQID phsdion A J0 Pu WATIMTEN0S ) 7 100 94} 10 Postdis are [vea
U JO STOREQRAN0G) SR it do1s )} £q pedden Sunneceq ¥aarsas| wosy S SI[EOFE ino
-1age Sugaosasdar {ipwy joar sy ispime Juossed are TS S € pUe SEOIRYS MOD TAASY IaquEN 31 j0
36400 O0q1 U daIp W1 §'Z ¥ 57 Ao, WESIROS () 0} OMOp S0 BEyL (1) Jont 9j4q00 pirE tapinoq 3o paspd
100 STA00[] 291 Pre 12 '/, 0 'Z o oS SIERY S0 24, "opIM W o*I T 0) 5T DI0K PUE (SIMIN0Y
£q 15equon) uop w 'es S TR Jaquey pdgs-an sdre ¥ ojuo sado odissed Amme oy,

NS €T 0) S Wag P IpLA 18 7 010 5] #Fessed SEp o ML 0qF, 1 g, e
~peeadde sdem nappa mq (isana533) uoy w g st odweved s SRR, IE] JO0I HIGE e Jspmodq 960
30 pospduos J0077 2 AL 150 o 0} Kidams TP $I[3TE TR TR AGLISY ¥ fb Sp05me0 odesstd An
U9 STRLL V3100 WY W g} 5 SeppdLa SN PO Sk w5475 5 1ev Bupuado e yRrany “E1Er o) J0 0pIS 159k
IR TGT P 53 2qm) waty ML 9E 2inB1) do0p U 0*L, e oppa T 77 Aq {15a6-Jres) Smop m g g7 Jmers
PRIl-a|5q00 381y ¥ qinon) <7 qu) o) 0) 85300y uanRAY | $70'E D ¢ BEINORY T o1 O] pro:
SSRE 21 JO PreaEas ‘T2 103{0ad o1 3 womod vy a1 Ui pAIEI0] 9GN) BAYY € 5t 66SHT OIS

66SPZ 9IS

RANPAIOT POOB O STET T [AIE R S1 D1is
UL MofansHoo [elioyuy S| pIe (or bs $7'c) e jjews s dK) pRooy SiE U6 PSR 9 ToREIqY Arer
~odw v b porad o ST g65E OIS 1T a8y uwosy patoscoss 2194 (8 §°E1) Teoarey) 30 Uy §9 pm
@ ) e wiosates 30 asa)d & (T ') Soioq ysE ajqegTImapmm 1F (3 0gY) InenBey QAT ATETI) 1[ES
¥V STOIIAUL o14000 ik ojgoed “PARed emBur egqy, Fapumiuos 11 (z/5T A§7L) CAMOIG Yivp A73A Jo
W IS0 01 40 30 SSTSeo pae [ 43dey seppspun 3| 44T ‘[23KE7 0T PAIAOIAL FEA [RUSIEE WTIMY o
i d Sy dar $13p[oq Vs pire 531900 “So1qed JTiseq TEMBIRGNS 10 1 £ 83 Z¢'(J0 SISt
-UBD ] I3KET {7 adndpy 005) wp0apeq Rapizrons SI2AC] 0L PIRAANY TONRARIRD 2iy], Tresk Suuyerd el 1o
PPIS Yinos 3T 10 RILLID) O JO DIEHINS O} OTHY PLIEATIX? STk (5-)1) T 3993 10 20 4 ] ¥

Farzop[my dq septs
TSMATIROS fe ISEATHIOL S uo pajestmy ¥oaq 94py o s 2oapms sedide aip], Iwesaxd SuTaws) emns
0% LM, 215PI004 (LS pUE 21400 “Sajaqud ToAD] AeANERE 30 posHIGmo ST SORIMS 200N ST, X 60 W
£70 WOIF SHYSEA Tress Sururean 51 30 131G o, pus B 62°F AQ (a-15%3) o] UF 657 SAMSEMY stz

1.0 = Rolphe S comeary

FORTT?  towmin Loiw svrrs

Dk,

Slope o

1

O Rockriag

56

Figure 38. Site 24559 Plan Map




15

ARSI OTS'T
D R0 ¢ 9T 30 BT 9 0] [RI0U M pamaty SN Jo smmer sq Fupuesaday Aiqissed BAm porop
“Img  Aps yuasand sy Suunp pamune Afares sew PRIEI0] SR D1]S T TPJA U1 BB I,

“3R{[IAR ST 2055 ST} FI90R00 WY EUOIT] 310 O *1f D1E30] 0} ALQEUN SaaM TG PRTERyyS
ATpotodar ss (oI 2q) NI B TATC O FROTUINA (y002) TR0y "S3001S S QIesung pojesof Appeucdar
RRM ST UTUIE] (1 p00T) 153100 BT 17 °f PR $5010% 190 (. PRISAT Pk BAIE o) 11 KA fozop
-1 o Julmmp PO e 1f I8 PREIS o SR TN £9 (HO0Z) IR 0F pamdas saA prnom
.39 LORENE AL, “Wofoxd fudsard o) o] Joad pOGIISTD Sk 16 PUNORS [CHTA T 5T [0 AT

LO9y2 ays

35

2013000 pue 2uD{ULP 10 AIESSI0MT [UROTR S} PR0KD Ayqeqoad
POM 1124 papaj[es 10 samioa [eraojed it smesoq conedizn 1oy on spoddns Aiprnuaid soam o
SuAe 0 f3qum o] L T % sdoxs S|EIE 07 (ST ses J0TEN B *Keons o 0 Supioay Eate
fand 33 jo uon AjapTpacrut parenyls S Yo *(1 4£0iR6ST Aepd) 0, admexy 30 adors wxpnos s wo
A2 Bumoof]es J21eA € 10) [T Jo L1nis ST M PUORIP POOM J0 Sy BENOT o001 2y poddns
0 PAmS 3310 2 Prci RS STL, TP 00 T6°0 0F SH0 PR IST] §1 W LT O p3°0 STEIKE g
FITHE] ©) 10 SUOISWHIIER O T JSI[Jas ST SHL, TeGE(}a 0] TEAD AR FSOM T0Y] ) SfTep Bs Toafosd atp
o o1 edeys MR P Sjuscdery 1003 10 20063k T U0 POSEY S 103100 93 PosT spmod
10] s0ddas se pojosdiziy arg sarneay st RIS 42 Aenbouy sjuannzie oms udymasyy

"R 001100 0] pos sjassak toddng o] pauan
~3UTY SRIMITEE 9SO, DAmULS z&nﬁﬂﬁ%ﬁmﬂ%ﬁ»ﬁgﬂhoonvﬁuoﬁ g soneremmsan o
< STUSHIEIHTR ST “SOR0 [ERMS 0T 900 PRY Au0 17,911 ST pry 6654T QNS pUY ‘TT PEY 935K NG U
P $954T TUS “SWRANAN T] PRy TREPT IS :SPALD JOj  PORIUSINGD S 2R STMID 3403 2t
T 3o LIpUn PATIRS $339000 10 Sxesune podiss-mandylo 0) [¥AG g J0 SIS Souspiag sy, el
“T122 2423 24) 117 sdaos niogy s unsapoo sof SN JO SOUDPIAS POUTRINGD SOGN) TAR[ BT} 30 AL

‘1[5 Joor T UMANE 10a[§ 0 seaze ynong a2esved poje
~froey Aoandde jem sped swoisBarddns 10 $axos 130S PR (G9SKZ PIV FRCHT SONS) SaAED OMY, kLo
3340 5o e 1o sty Supsay Aenuoted ‘womemp pons L12a Jo spouod o pomne ses Aigrqand 2 uap
TEIQRY 101 SO SRR 24RO 30 SINUIE PIIAT] AT DL, “S3AR0 T3 J0 FR 1Y sy §1 poanEsy
“Supioce 1o Futaqmeg Jo J0USHHAY SR deag sy q Afpeamied pojsodyp aoon Ajeruozod som
SSRING (THCHT 3145) 3453 9GO0 Jz uosard 5] 3009 Fop PR (SHSHT 'PESEE “PLEHT $31]) SAT0 0N T joms
- vea ot1oq Jug “{75547) omoq IIQ P (Z30pT onS) MEp G 2 (GREHE 1S 004 ysy (13542 A15)
TIRYS st Suppniony swema pooj Jo sSrds pre Cgopz ING 18 A16o sse( Drredjoa B oy
03 )0 Mﬂmﬂ_ﬂs Pummu .ﬁ_u}m._ SRR 1 1t [N [EAN[T=3 J6 Junosne oY, DAME TRUENULE SR
~THAE TEM G5 PR JUEGUIAT S0BLIY) ) IR ‘1515114 RAR) B 00} BAR[ TOASS JO 1SISUOR £234S normigen Arerod
~Ur U3t L, S2AE kr tuasad 5 vonediaoe VEIEMEH [EUOR[PEL] JO 20UapLAd pausbsasd 15aq iy,

“Sutsnay jeouvmeed op zonrayep (1861) 5,4ptog fur
“STLSMPIAS 71 70 P00k IANMOVIND POIBTUTISS PUX SO PRot) S, Tes &1 uo DasEq 1S ToimIqey 1emead
¥ 34 0) PORAKIRIOY Swi J043 AMS0[oUT we o Sps JORIOT o0 Juasdi ATmaredde Tachy sl T TuRUmar [fes
UL ELSEE TS T AN WK 0 J11e §L547 TG E SO W £°T 0 ] {OOKT-10 9004 6LCHT TS ¥ v arvag
P SLGPT SIS T8 ST 21, 'sj[es Ja monyzod feswq o 30 SO0 SURIGIRL {[E4 S5O, “SUDRINAL T S0
SAIEQE 20 U0 Peisee] WOROL ACU{ULEIIPV U ot {58 SmMd S1.0p7 HITS T8 HIVGURSE [[o B4, S3MEaY van
-1 Aresodeman Jiqpssod SE pajasdiony S5am GLGHZ D136 T £ISTNIAT JEs-aY), 85T PUE SLONVT 'GLSHT
SIS 12 SYIRIAL ek P ‘(105py A1S) POV TR 1 ‘(86547 ANIS) I S0RU3) B Jo $tEpTid Ton
~ednsae mgeser [wanmen apgrqend Jo SUPIAD SORTME 13) Ao D) ‘SN 22E] [RI9ADS Of Arrroud
o sMeoq uanannsop Podecss AQE00E GORIM. "ELSHE NG T8 MmSO{a2 DR o) maY pisY

. “2TMSOJHMED [[EWS ¥ P ‘Gorming partpa
 ‘Spunoni 9a1} J¢ JuplSund SUTIES) 0aAns #q pantassudax ATuo are sdeospaer wp PRI 00 Ajgeqord
W1 SeImes) EROILAY ‘SURTEE [RMINIIS SOUms IeirensH eofipen pvanmie Ares Jnsmasndurn

arsed qua pajer QTN Jopd 4y AL, S gomes pus ‘s [Eioje Sampesy nopelqey
SLIMY Jo JS15103 sureLma auasHy ‘Polsdxo S8 ‘0spy ‘PAUTIUP] CIMM S5DOL 5,031 30 wopay ojqissod v por
SEELTY SR201S RO[EIqRY } pae & }Tanisay eyt paisedie sy HuEsaL ATenatnsap
oo poe iou EorBeloemmars enopad no poteq {5g61 ApI00 ‘LL6T Swea) S60Z S0 psidn S
ur pajacdxa saddy UL L [PUON[PRI) ) O ULIGIICO SWMIEal PIE SINS PONILapE ML
UQssnosig

NOISNTONOD




65 o

uasad e spepmg peimes-ad Sjqeqord

q Wegns Aemms 5w (PP W% TOSHT PIE 00SFT ‘GLSIT TS 0, USIND

DM, yeomudps s possosse %33@3 1 pint AIUapy (I PY ANISTY WETFEAFE 03 reewodent STl
=34 UEMEH [EUon[pe) YiA SUOHFIN0SSE 0ARY £LSYE 1[G AMIKY) Wil U Sy SN S, U JO HUIRY V0N RGNS ~ nwA i) -3
Yo 91durexD o4 211 pood se .0, UCHN) JIPN YTEANISIS ST poSsISSE 5] OS[R ££SHT ok vare ok oy Aaavoay) 20q » ey 0D LOSELLUOKY XY KeNodLY - (]
UF 367 POt ApaKi af oparsiyaad furp pen 30 Juepodnr] ToRRTISIu] PopSLA IATY S9S ALL, (£ d19eil) SOOI - Hcdee whue edds S0,

o, DALRI) $Omm pRaiFRd}s ST POssOssE arw sals mey-ENmp [ T 9A0GE O U0 pawd

A [RIRGNS PUE A0 Hd E] “o leng punol] | BGSYZ
5,902 3q) 0) NUEadin Suroy SUCMRIICESE SSITI-SIUMOMSE R0 10 SII2AD ‘SIR11] TeIoR Ud ENe] I8Hng SANL AT | 0DEY2
TP ML Suofeiosse o) sty 20 uadasd i 12 Yna porres 1105 10 N0 PO 0000 5307 Hd d USHEqEL] AeI0UiaaL oqn 9AT] | GBSYT
-ousd Mo [waoniplin 11 SUONEOSSE 0) np AEs 3 Jo docul apmpa S0l 6) 30 ¥4 [o] UGIBRGEH ARItdial eoBuB) | BESKE
Spdoad TEREMTY 2ATEW HUf 0 OR]RA (RN [UCHPER NENodu UX 3ATH 7,3, WINIL) 'S GGTRHGEEL SUCHIH /obRi0s
. MaN d I ADAUCD YoorsaAr] | TROWO0 | L6GKE
pure 0031 30 Aol NN a uopspedsuel) SR Sugld | oBsrz
Uo yaressas 303 Toruedur norruUOn 'Plak o) AR 5T 20 ‘PopK OATH P, UOLIIEY b RN a UORERUND.] xadWlon | 652
)
{oies omsare yfny sesssod 10 frgsear B Jo Hiowm o) osasdar Soonsnns MN q UanepodsuelL u:___w_uﬁx kil
~Uea Ja peapanu 30 ‘popad A1 ¥ 10 SNSAANTEIRGD SANAMSTP 01 APSqUIZT 3, LOLSUD £ Ha 4 BBULLGEPY] XB@diioD | CEEYe
fysod 4 e} umodon suosiod 3o SaAT] ) A PRIREOE 3G, 8, VOLSIED) C [ZE ] SIRIRIDY Maoﬂﬂo% 26692
MaN 4] aumynauty o 1251 74
DT 0 o sumed peug AN 7 T S | o
o1 WRRNANeS TWEIodu WE OPETE SATY JE) TUIAS TIEW POITS0SSE 9 W8, taumy  f
o ) ATY 3Eq) LM o g ud [a UDREIIEH AJEIOIWaL 8qnL BAT]| 68SKE
UL SMMO[IOF o 36 e AN 4 Jox B [[H:5] BESHE
10 500 90U [RNE U wogeIoosse pae Jimeoy ‘dnseungras, “Sremopn Supwe adtsp wotesa] 30 Al FdN a TR WEo | issve
~Epa ssassod 16mu ajs @ “Sopu osay 01 Surpaoaoy ‘(sry dey)ige6T HMNIA) ASIATY ROTIRATMRET SLAISTE da a UD[iBPqEH ABlodUIsL Xod oD | GRGYE
40 Sumpeondg SUNHRADD STHNT U U} PAOTING SLrnls o T Pasty olmslTEaLs 10] POSsosse arE Lsams Hg a UCIEHIBH AIBIOHRIIG], 00 BARY| S65#Z
A Tapmp PAEsoIY PuE PALJHUSHT SIS "PAUNNGO 1190 SET NI A WAF SOTLMIUAS JHOT TEUT] tou 0t HO a UDPEIGEH A T sadliog | Feskz
TR PopIARH SIAITSFISSY QoESGTUA S eI 1 *(P) 9-5LT 19KRY) (8661 MN'IG 07 TSy AN a D00 FOORIATT BINSOPUS | £AGEE
w0 [] dofiieH Awradwa) FqN| BAT)] ZBSHFE
sjualISSassy ajuroyiubls o4 4] Wohmzki} juslgted WnSOpPUS | 18542
AN a UDHENGEH DHOESIH RINSOIAES | 0RSHE
" Y] JURLMS ST UG MONT JO20T0I (TR [TEN M) o) spusdsaiios 31001 PRTYS S L 9 aa8Lr U] pepdep Hd ENe] TEINHAIBTBLAsH AOdUIe] | Xe)WoD | BISYE
Se prededs gy ATisueddy sand afoed oq) WL 2007 A1 AQuenbosang “TIRATISAT §f IR A1 PO} 4asilg
Agzgoad j1 araym xo1darcd TR L6GHE NS S YTnany Ruipuix supadid wq sasogs (¢ 2aSty xs) dea Ba a uofiepqeH Aresodwa, AR RSFT
apuerpeeh gE6Y SIEL 'St 1340 PIYIGE SW Waredde aur(odid POR PROT GECHE 1S ST JO N0 ALY, Suoq AN 1] 10U ¥F0IaArT aInsopus | 1IS¥E
-Ra0d0 YN 9,09, NEH ko POTE[053W Qs SMyTa) 25 Jo Suofrm oL () 0mrl “Le5HT ons) Fun AN a SInEnaHlY BUROW | BIG¥Z
3413 dures e pus (g amiead ‘£659T ANS) 201 wA¥] & (GREHT IS) SINSO[OUD UL JO I5]T00-SATITIY WONMIGRY ¥a a 8)nL|Lubajapul HEAA 1374
S, ol T _uamqgm 200 'Spear oM pre Suu A dwied B UOIRPRNGE XUR TR B ST Suen 0 [s GCEae ARIogaing, BORL GAE1] ¥1G¥FC
-FRUNOY djitsnga sanp ‘sjoapped poe s[euion {rraas SR} VONETIOIY J0 1STSU0D SIS SHIOBTH d a5 {6 [UCWRIaTy Wnsopua | £ASYZ
“Sn3q40u3 SMEMP POISADOS]P QI3 SUFUIA WP ST S9001S J0 AT ﬁ nﬂ n_o..n_u_._aomm M A Eﬂwzm 2L8ve
© 51 109¢T G "POUTA PU¥ Poeas SeM ANuanbosqns e Woedieles Luesq i Suranamyres ump Foy 101703 HamaT) e L
-TEAAL SUTAWIA LYy SUTTRINS DYR) RAY] © J0 UONEady peiiadas 51 51 GGS¥E NG QU5 E TAL PAIA 1% AN g 105103 F30158A BInSCU3 | OLGYE
~SFI BAT] 12 3 10952 SN0 SUTPLIAY (10S TRLIOY '5L6 47 OUS TY “SOUS O 12 yuasad axe speumg LLEL g 1GIU0D YOOIEAF] [T BYSHE
MN [¢ [EUPUC) $I0ISBALT [0 BISPE
‘WY JREUS @ 24 £YT 3iES orp) ARATIEIANY "ONRKEMISTY [OMURYOMUE JO el wAUBIGRASL SUNREY wopaung -y ELEH]
o1 ATERUL0 £ 67 A1 J0F SUDIHR] Qe ST I0G “TAITUONAS TENTIPLSL JATH0 JO I ¥ M POIEII055T PRpURIGIRY it ks -3 dHIS

N.S:E suoar ® ‘(ijeatdA ], “RosnON 5 UM 39 o} pasudiagoy s oy wobs g Jo AFe1e e mm we
1T 30 v v popodar (7811861) Apio)y ‘sBmuaye wusvesdar Apqegoad e reico yweiq Jo sl .
11 U PRSEq TEIE B EE PoIas Akyrgosd IV SRS oo Wasiis onp 1o 3902850 34 pae “(ar B gogy) 1R JUNUIBAI} PAPURIIIIOI0Y pUie ssuesiulls sy "L ajgel
“<reg sy '(SapIs pooky) amMealond oY) Jo ammee paXNgsuos ATRIFITISSNS M) U0 PosTY 51 STLE, "S5m0y 5,031
B Amussadu frpood SIniRa) BUOMNSD oiqssed B € poRdrty 5 2MSOIME £LCHT IS T,




“eanads poe sawar (3EH) Tmog e
~TMEl PUEIS] {EMCH A1 PR (JHS-N T 16f paredoxd UElg IOWIEaL], [N # U] ()2 ] PO 10052
POY 0U95T ‘6LS¥L SIS 1 STEING o3 3O SCURIAYP poB uoneArssyd Jof sy afjoeds qf ‘TEAckidE
BUY MajadL (IHS-4K 10 05 paredand wed ToReAISsIg 9)j5 @ HiLM souppIcioE 0 HonvATpSaN 10} popat
TUI0GA QU GESRY DU ‘EACHT ‘ELCHE SIS Traonide PUR avlans QdHS-HNT 107 paredasd worg Aroaco
U BIE(T B 9 PTTIIP 94 Prrows Ai2a00as e1ep 307 streyd i3, *Asaacoar viep ySaom; VORTERTTT 10} PopiIan
~Woods axe S8 AL, *(F Aoz 8} POPUILINCORL ST UORTATISH 18 XeoM FTy L LR T
Aprenbope sois uaalRrs 12 suaneaoxd 53 pex g d ‘suanduosop sonris Fapddew ogj,

SIUBUNEDL]. PIPLBUINLIOHSY

'3 kS

w

SAATYALY 2 IRMER MR SPULTS] UBIRAEH ) T SIL), PUET
1) O} SBUSKSIALOY 0 RO Sy Ad PIpICOOY SUEETD WIRIMY, o 135S wiany  pu
w

00y apystiang sosp
I3APY TOUOH “23KE) 20 NoauE fo dnaL B 1 fo SANOLON SUIT EOINA o fTaser  CogT .
M ST

“SO[WH UOSIALG CONEAISDLE SUOISTE SIRIS ‘CT N
QNS 'SeAmOS Y {erien PR PR 30 KoMy ‘ot SNIL ‘S[NY SANSTSEIRTY LIRMEE {007
(s0snosv TRINEN PITR PURT 30 TUSUMIESSO) NI

aumimraniy o wamleday sof paredas SO EMVE 11t gy profbofoesary [ -
“FLMAMTH 'O UON ‘Dfodfn-or] 12 L [emifrol By posodat wap jo Amg pesdoiemiany 1061 ,
8 e

AT IO Q1S *RN0ST {RMIE PR U] 56 uatmandog] “H0f12ag $44S LIS Fuoy
BN TR n, Y PRI, 5F W00,0), “Boargany prsy TIeARE f Aaduy Rucpom  gg4l

RO MIN ST ANUIPEIY SPUDIST LBjiom
PH i sy 3103 ) fo jiridojanacy T 3Sn) [eos oLosIAg fo SV TR6T .
o e

o1 "B “Seree] 1400g 2o pasedand v 020-gzrz Moo DI {142+, 197

B 163 "6 M00gey, 167021 U2, (€) SIALD) Mvmepy 10 pevysy HotIET voo] Yy iy

UG TR, TGO “EN[RAY YOI ‘e, (TR PR RV “SIMIOTUER ‘SPOR-] U5
~HPY PR QUL ANU0D PIRAE ‘S0t AT Toy g Joawssssy [iSHeTEY Sogz

‘nonep

~iikh0.] QKBS wip] IM9R Jo) povedaod £05T40-t £ 10d0Y 1K (LT 9 '6 “Vonrz-L

€ EALD JIEARIT IO POVS] ‘1OLISKT 003 THAN 190, R J0 PUIe SR SPESEIMOL
FUVIE-RIPAD, O] JUS39TE pooy ssa2ay prsading Kaamg onsan] orSoioargary §~.=

W ujaio)

‘] ‘TRAEY YT
“rastrdoloaad] IMYIEL so7 paredasd Yodoy 37T Fenimsos wewnong (1 1dsgz
L& L) ¥ 1I2mO0[ANG Nty o) I0 A3ATNG Atopaamy [0 BAREIY JWNpIPY  pOgZ
RO A U R S TWBqUIA, ‘P PUWE ) ‘BOSIaN f ‘Sunstary <@ “jy e

FIN[CROH SHIY] 2191 JO UOISIAI] ‘SIOTN0EY [RITYN
PUE PTRL 19 WRORIRdOG AR Jo 31EG *[~T4, [MInor erSeloompesy 210 Mk (1T
UGA9S) 20PI31ET PEOY 2R RAT-PIE £IAING RIS “FUTURAEIER 16 6, ey
4T 63 OUIIET Jo ¥, eIy o) o] 00X Yoy P efEqoy mneg jo Sojemy ogy,  1ieT 4
Eih]

LR SCOIMOSYY; [RIMIEN PUB pUBT JO ST

~bede] ‘TR 50 9IS TN Fo puRrs] “enay quOK %, FKNTY TN SRR PIE bt
~M RS, [RERY ed IS 1E Trey Yfaamg T d BBy 3641

RN W e salepy Y e

{UCTIPo Puad3E) SN 1, FEMTEL 5O QESIOANIL] SIA[BUOH ', w0l fosouy  £36]
(1071p9) "A\ Y Ruonsaury

SAONIHII=Y




£9

wnasmpy doysig 4'd ‘Ao
-jodonfiuy o A3 IRARE Jo pur]s) (featys nurumie e 100nD) projy AmMey
-ENFY O JO TOTKRS N[RN00MRETY, o] aiN-ETY A Jo 3dzARg [opopestuy mﬂs
‘d uEoy

(DE6T) UMRSHIAL GOqSTE I SIAL 'L WHTH WA UO S48 Jo faamg U
B %nag

{IOUCH TSI 1, TRMNYT JO AIISISATINY °, jOHTH S0 SHON 2000 9L6T
- FUERE. O] "H PV B 'S W e

"SOAENY DIR1S TTRMER] WIRSAINAL SPET] URfRMel
T W SILL PUET DY) O) SOUOISETUIRIOS JO PIESE S} {q pepuodTy AUUEOL, oANRN T

1IN
ATV 1S TTRACH “HLOSITRI TSRS TEIIRAEE ) 1] SILLE PN
WING) ©} StAoisSTImey) Jo peeg ayq) £q poproowy Sum) Uy Jo WRSSY saNEN PT
u
LIPAEH 3O AT o 205 pardang “LET0FMIZE] P380Rd THHA
,, SMAADN WRILOUT-OA] PR BAY SHADGOA, "L, TRV 30 DUEIS] “RIAS|( PO THON
“oang axtsuoy] Teafoposinary « [ osvig ‘mnerford noiRINTN PSR MY LY 9661
BT —
PUOTLTY 1O AIRISAMLL ‘TOTRSSI (g ", & pampopdy eopoher;  gL6L
°f MREY
, Tmieool wnesnpg doasty
&g ‘Adojoduiyluy Jo WIS ‘Z-EL SIUSG Mdiy wecanedd pol DUCY Yo
ORIy pire oyojo fo AwpsiEf pre puroSpag ayi fo dasng ¥ 0,005 BRIV yeyry 16T
WA
"S521g STOOUDG SRIUETEY T, (NjouCH HomMupy o sl Jumy 1941
S ey

TMICUQT] 'S0 TIRAPH 30 ASISATDY), TONIPHE IRLL OH2){ o sty 8661
(SSONp) AN "Q'F e IS “ypany

“AN[EUD} T, TRMEE 10 SRIAL SPOJS] VOHDADE
2 4 S3{Y) L PUOT 13IRGE O 20u0ISTINANGD) PUDT Jo pinog HiT A Ay Sposy o STPN 6T61
. apm

29,1 3 BOLs9}] saqe o) patedarg 5671 Voduy DI M o PIRIST 1SMmaLg
BUOH YO e[ TOWEY (I VilUISINULIVE] “Tios|WH ‘eneined Jo spuw ‘aig Alisisamn ane
~00S ~ Wafard DIYT SPUE owg UoiBHg afomuay o] eney 'AAmg Kol (riBoloarzaty  gg6l
[Heptiasay ‘I pire “f Py

AT Uy 1y 20F parvdasd TOEZS0-YZT Moday SSIRID0SSY 7 INEH “JlRuSH 30 Pz
=51 VRIS PUOY YUON TRATA J0 TR {7:00-T-L TALL usaissossy EIR00NRIY Y007
v ey

SHATY A0IG JTACE] MOV SPIRS] THTRATH
S U] SLY, petY 19 0] SREMSSTo] 10 R0l ) 4q pepieowy Apopsey vditey  pu
14

Ll

Kaamg
iZe[ooD §N) “GLaTHT 9qt Jo jmmardg 'S, TRMREL O pu(s] oy jo dep Teoldolos 1007
STRCHL L P T oM

U] "SIOSIADY urersy 2af paredand doding DU TERSUNIOIAU Pue QART DIINY ‘(10:50
TR0 TN IRMVET 30 PURST sl Baoy qitop] ‘eendngy Nz ‘UOIIATRNE 5919
“SE 1HEAR U] TONRANE 104+ 056 RACGE ST PRKAIRS Jo A1340004 TIRQ RIE0[00VIASY 7007
SN "W POV “rBRLe0p L SICE, G D ‘291 4 g Sl

: D] “FRON T3] J0f paaed
AU '908 104y THHA (9R'S0-E-L-€ SOALY |PMER J0 POES] OISt Buod] YRON o
BOZTEY 30 Pe] ‘roreg lnandopas SpEEe W AIUMS AORATT TRIG0STATY 0661
[HeEpUIsoN ' PUE 7 Uaq[eal

UG TUCATEM “DTEqWn DS QUL R651
woNErodio)) BTy, Soaies,

“N[DIOUDE; STk Wmas
“D doustg g ABojodeisgyicy uf eyayng snosnpy doysiT '[IBMEH JO PUSISE I JOTRIE 1661 .
B4 s

TTEMTH JO IS ‘SSAUMOSTY e boe [Hw] 30 J0eumredap ‘speg
G JO UOISIAKT *(ZHT-H) HONPOS SNS JHOISIH IrRMTH THON YRON ' vOVIEN ‘TES0
~£+4, T JO AAME SoUSTRUNOey TEIpI0iSTES pUY ofjoornary UE Jo wodey MNYT 7861
T ‘anyaog

“LIEMEH JO 01515
‘onrepodsiet j, 30 rrmredHg 107 paredarg nmjotopz ‘amastiy dos)g 'a'd ‘K3ajador
“TY J0 URdaq *[-pg Sapegr peodayy puasioda topuion wamnidieng AesySiy
U 99 30 Apg RIFoemNary WY CLIWMEH TUOY T SOHM0D FUB SOUSISIENS  bE6]
FV s

‘o] TR {esTap] Jof paredard Lodmy “ouT 07 s301AI5S KEENIG PO [EIIARGOLANT
w3pE0 PIVISE EAYH ‘F03 HUON N8 JO S’y ‘orTIRAg poe fowmg (ROjoenpry 661
SOON M PR SRLIA 'S “URNS XY TINRS

RIRO Sufinid Waltision T'q "wolfunsem
opeg winpadeg LY L IEGER Jo AN PIY S0WS DRRAIISIO) [10F
SHURROLAY 10 MmN "STL 4IPHOE f0 S5 9, 10RIH fo ploysy o Jo Aaam gies  EL61
[ CIRAEL W PR RAWE T e T RO M CHH '0IeS

, (HO0E-L-E DIND) 1mesey
JO PAE] "RUNSIA TION YPON WO Jo pur ‘[SaIvd BN epoming  PNOIJTY santa
el SBOBEH 0N, Jo TOREUTAITIRG 30] H0ISIAL(E DoREAIsarg QPO N|S o wenbal 1002

WL
‘geseyy AusueN 1of parsdaxd 05ZZZ0-09L Wodsd RIHA (1 XSz 10RId -
AeMpREYATEANA, TEY ‘HONRIROOp] SNG I 95Pd 'KOAMG LMDAD] [BSE0I0NTRLY 0861

‘ouj ey Sesuuy sof paredesd 682121
“DSL Boday THEd (1 30disp-7-t AL RAV]Y ‘TR0 TMON ‘o Jo puey eary 10af
-002 ST PO (1A N UDHERUINSHT SUS — I TR Koamg Aoprm eofoleonyry  Gegl




Appendix C

Pre-consultation Comments Received & Written Responses
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Appendix D

April 2008 Draft Environmental Assessment Public Review Comment Letters & Responses
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