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I.

SUMMARY

Project Name

Honua‘ula Forest Reserve Reforestation Project

Project Location

Honua‘ula Forest Reserve
North Kona District, Island of Hawai‘i,
Honua‘ula & Hienaloli Ahupua‘a:
TMK (3) 7-4-001:004 (Honua‘ula Forest Reserve,
Tract I)
TMK (3) 7-4-001:003 (Honua‘ula Tract II
Section)
TMK (3) 7-4-001:002 (Honua‘ula Tract III)
TMKs (3) 7-5-013:013 & TMK (3) 7-5-013:022
(Hienaloli Section)

Land Use

State Conservation District, Resource &
Undesignated Subzone
County Agricultural District, Agricultural A-1a
(Important Agricultural Land)

Applicant

State of Hawai‘i Department of Land and Natural
Resources, Division of Forestry and Wildlife

Landowner

State of Hawai‘i Department of Land and Natural
Resources, Division of Forestry and Wildlife

Approving Agency

State of Hawai‘i Department of Land and Natural
Resources

Anticipated Determination

Finding of No Significant Impact

Agencies & Organizations
Consulted & Responded

U.S. National Park Service
Hawai‘i Volcanoes National Park
U.S. Forest Service
Department of Hawaiian Home Lands
Department of Health
Department of Transportation
Office of Conservation and Coastal Lands
Office of Environmental Quality Control
Office of Hawaiian Affairs
County of Hawai‘i Planning Department
County of Hawai‘i Department of Water Supply
Kamehameha Schools Land Assets Division
Hualālai Farms Association
U.S. Fish & Wildlife Service
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Summary of Action
The Department of Land and Natural Resources Division of Forestry and
Wildlife (DOFAW) proposes to stimulate the regeneration of native koa (Acacia
koa) in approximately 1,000 acres of heavily degraded native forest areas in the
Honua‘ula Forest Reserve through a combination of methods.
The project area is located in the Honua‘ula Forest Reserve Tract I, Tract II, and
Tract III and the lands of Hienaloli in the North Kona District of Hawai‘i Island
(Appendix A). This area is adjacent to State and private lands historically used
for long-term cattle grazing operations. Honua‘ula Tract II and many of the
surrounding properties were and are currently under active grazing management;
and although the forest reserve boundaries were fenced, these fences were not
always maintained and range cattle commonly crossed onto forest reserve lands.
As a result of the almost continuous presence of domestic and feral cattle
populations, native forest composition and structure have been heavily altered.
This project seeks to increase koa forest recruitment and growth by removing
barriers to germination, protecting the area from cattle browsing, and improving
access to management sites. Project activities will include installing a new
fence line, removing feral cattle, conducting surface soil scarification, outplanting, and building two new access roads in the forest reserve. Over the
long-term, this project is anticipated to have a net positive benefit on the
environment as degraded forest is converted to a healthy native forest with
improved watershed capacity and habitat for native species. In addition,
DOFAW management access and public recreational opportunities will also be
enhanced by expanding the existing road system to and in the reserve.
The project area is located within the Agricultural (A-1a) and Conservation
Districts (Resource and Undesignated subzones) on State land, and will utilize
state programmatic funds to accomplish the project. As such, the project
requires an Environmental Assessment to be prepared in accordance with
Chapter 343 of the Hawai‘i Revised Statutes.

II.

PROJECT PURPOSE AND NEED

Forest ecosystems of the Hawaiian Islands are among the world’s most
spectacular examples of the ecological and evolutionary processes of speciation
and adaptation. Millions of years of isolation from continental landmasses have
resulted in outstanding adaptive radiations of native forest birds, plants, and
insects from relatively few colonizing events. These biological resources are
integral elements of the natural and cultural heritage of the Hawaiian Islands
and their people.
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Hawaii’s forests also play a critical role as watersheds, providing recharge to
critical underground aquifers and/or supplying surface water to agricultural,
residential, and commercial users each year. Unfortunately, many of the natural
forest ecosystems of Hawai‘i have been degraded or destroyed through clearing
for pasture use or development, by feral animal activity, and by the spread of
invasive plant species.
The proposed action is to restore a portion of the Honua‘ula Forest Reserve that
was degraded or damaged by cattle presence, as well as to improve access to the
project area and larger forest reserve. Over the long-term, restoration of native
koa forests will help to reverse the decline and disappearance of native
ecosystems; increase available habitat for native birds, plants, and invertebrates;
and improve watershed capacity.
Establishment of infrastructure that supports the implementation of the project
is essential to its success. Construction of new access roads within the forest
reserve will enable DOFAW staff to implement project objectives in a more time
efficient manner, decrease DOFAW’s dependency upon adjacent neighboring
landowners for access to the reserve for management purposes, and improve
public access to and use of the forest reserve. Installment of a new fence line
will protect the reforestation project site from the threats of cattle ingression
that have largely led to its current degraded state and will improve the
likelihood of overall project success.

III.

PROJECT DESCRIPTION

The Division of Forestry and Wildlife (DOFAW) proposes to restore
approximately 1,000 acres of degraded koa forest in Honua‘ula Tract II through
the construction of a new fence along the southern boundary of Tract II, surface
soil scarification and outplanting, and construction of two access roads in
Honua‘ula Tract I and Hienaloli in the Honua‘ula Forest Reserve (see Appendix
A for maps of the project area).
Table 1. Management Units within the Honua‘ula Forest Reserve
Reforestation Project.
Unit
Honua‘ula Tract I:
Honua‘ula Tract II:
Honua‘ula Tract III:
Hienaloli Section:

Acres
1,312
1,608
2,976
81

Total

5,977
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Forest restoration in the designated project area will be pursued through a
combination of methods; including feral cattle control, surface soil scarification
by bulldozer, and koa and native species outplantings. Additional activities
include road construction, fence construction for the exclusion of cattle,
existing fence repair, invasive weed control, and related activities. Over the
long-term, restoration and related activities will enhance native forest and
watershed values.
Acacia koa (koa) is an early successional species that responds vigorously to
site disturbance. Koa seeds have great longevity and can remain viable in the
environment for decades of time. These seeds typically build up in surface soils
under and adjacent to existing mature trees. The Honua‘ula Tract II contains a
large number of these mature koa trees, but is limited in koa seedling
regeneration. The area is believed to contain a substantial seed bank, however;
the natural recruitment of koa in this area is inhibited in part by the presence of
a thick carpet of Kikuyu grass (Pennisetum clandestinum) and feral cattle
browsing that prevents koa seed germination and seedling establishment,
respectively. Fortunately, the thick kikuyu grass mat has prevent many of the
koa seeds from regenerating and subsequently being grazed by feral livestock,
which would ultimately deplete the seed stock.
With the inclusion of a fence around the scarification area to remove the threat
of managed and feral cattle ingression and the removal of kikuyu grass, koa seed
stock will be able to successfully regenerate. Other feral ungulates are not
expected to impact the koa reforestation project; however, should DOFAW find
that project success is being affected by such animals, DOFAW will take
appropriate action according the Department of Land and Natural Resources’
Best Management Practices (BMPs) for the control of feral animals. Thus
DOFAW believes that this area, coupled with favorable elevation and climate
regimes, has a good potential koa forest restoration though surface soil
scarification. The proposed project involves fencing, cattle control, and surface
soil scarification to stimulate koa seedling recruitment from the existing seed
bank as well as reduce grass and weed competition.
Fence line
A new fence line within the Honua‘ula Tract II project area will be located on
the southern boundary between the forest reserve and Kamehameha Schools
Pua‘a lands (Appendix A, Map 1). The new fence is intended to discourage the
re-entry of cattle into the forest reserve from adjacent lands that continue to be
grazed.
A D-8N bulldozer will be used to clear the land corridor, approximately ten (10)
feet wide, where the new cattle proof fence (hog wire fence with top barbwire
stand, approximately four feet tall) will be built. The fence will avoid any major
geological, rare biological, terrestrial, or archeological/cultural features as
determined by the archeological and biological surveys. DOFAW staff will
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conduct all fence work activities and monitor fence lines throughout the
reforestation project site.
Cattle Control
The forest reserve is adjacent to State and private lands, which have been
historically used for long-term cattle grazing operations. In 1906, the
Honua‘ula Forest Reserve (Honua‘ula Tract I) boundaries were fenced; however,
these fences have not always been maintained and range cattle have crossed into
the forest reserve. Cattle negatively impact native forest ecosystems by feeding
on mature and immature native plants, compacting soil, and spreading nonnative invasive plants. As a result of nearly continuous presence of feral cattle
in the forest reserve, native forest composition and structure has been
significantly altered. Therefore, in order to reestablish native forest cover in
Honua‘ula Tract II, feral cattle must be removed from the project area to
prevent damage to naturally recruitment and DOFAW planted seedlings. As of
December 31, 2003, the managed cattle herds that grazed the area were removed
from Honua‘ula Tract II. The previous land lessee is currently in the process of
capturing any remaining feral cattle within the project area. This arrangement
will dissolve with the commencement of project activities. The Honua‘ula Tract
II project area will be fenced to discourage the re-entry of cattle into the project
area, after which controlled hunts for remnant feral cattle will be conducted by
DOFAW staff. DOFAW will monitor for and control any feral cattle in the
project area.
Restoration & Scarification
Surface soil scarification sites have been selected in areas with the lowest
density of native trees in order to reduce impacts to the existing forest. Soil
scarification will be conducted by DOFAW staff using a D-8N bulldozer for a
period of approximately six weeks per year until project completion. The
project site will be scarified incrementally beginning with approximately 150
acres in the first project year. Additional plots of approximately fifty (50) to
one hundred (100) acres will be scarified each following year until project
completion, per annual appropriations. Bulldozer scarification will occur only
in areas open enough to allow passage by the bulldozer to avoid damage to
existing healthy native trees and will only be used in areas identified by the
DOFAW botanical survey (1999, Appendix B) as suitable sites for koa
regeneration.
DOFAW will conduct supplemental planting of koa in portions of the project
area where the bulldozer cannot access the site due to thick understory,
proximity to healthy trees, or steep terrain. DOFAW will also plant koa and
other native species known to have occurred with the reserve in selected areas
where scarification resulted in limited forest regeneration. The regeneration of
a koa canopy will serves a central restoration role in reestablishing a native
ecosystem and suppressing non-native plant competition that is often not shade
tolerant. Other native plant species, especially shade-tolerance understory
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species, experience inhibited growth or survival without the protection of
canopy trees. Furthermore in some cases, native species have shown to
eventually move back into a previously degraded environment by their own
means or will have an increased outplanting survival rate after koa trees have
been established for a number of years. Ultimately, the regeneration of koa will
provide the base for more formal restoration of a native ecosystem.
After the initial phase of scarification and koa outplanting, DOFAW will
continue to monitor the site and conduct related management activities, such as
fence repairs, kikuyu grass and banana poka (Passiflora mollissima) control,
feral cattle control, and long-term monitoring and maintenance of koa
regeneration. DOFAW may also seek assistance in monitoring from the U.S.
Forest Service.
Road Construction
To aid in reforestation, management, access, and monitoring activities, DOFAW
will connect existing road networks created during previous cattle ranching
operations by constructing two road segments in the Honua‘ula Forest Reserve.
The first road will be constructed along an old horse trail in Honua‘ula Tract I
of forest reserve, hereinafter called Honua‘ula Cabin Road. This roadway will
facilitate movement from the Honua‘ula work cabin to the north side of
Honua‘ula Tract II. The Honua‘ula Cabin Road will traverse along the 6,040foot elevation contour of the landscape for approximately 0.6 miles (Appendix
A, Map 2) as a graded road. Honua‘ula Cabin Road will allow for easier transit
to and from the project area by DOFAW staff for project activities, emergency
response, and equipment transport. This road is expected to reduce travel time
to the northern potions of the forest reserve by forty-five minutes to one hour,
and will improve DOFAW management access to the forest reserve. Access to
this road will be restricted for DOFAW management purposes.
The second new access road will be constructed in the Hienaloli section of the
Honua‘ula Forest Reserve, which represents a relatively long, narrow strip of
land that connects the greater portion of the forest reserve to the Mamalahoa
Highway between the towns of Honokohau and Holualoa (Appendix A, Map 3).
The Hienaloli section road will consist of a combination of a two lane
engineered gravel road with a concrete ford crossing through the Kailua-Kona
intermittent stream and a single land graded road totaling an approximately
length of 1.75 miles from Mamalahoa Highway into Honua‘ula Tract III. At
approximately 1570 feet elevation or approximately 0.10 mile from the
Mamalahoa Highway turnoff, the two lane gravel road section will terminate,
and the DOFAW will provide a five stall parking lot accessible by two wheel
drive vehicles. Beyond this intersection, the road will consist of a single lane
graded road and will connect to former ranch roadways within Honua‘ula Tract
III. Additional parking facilities will be located at the junction between the
Honua‘ula Tract III and Hienaloli parcel. Parking facilities including a ten stall
parking area, a clivus composting toilet, picnic tables, and a hunter check in
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station will be provided as infrastructure for public use and access to the forest
reserve as described in the Honua‘ula Tract III Access Road Alignment Design
Plan (1995). The road past this junction will be gated and locked with vehicular
access restricted for DOFAW management purposes. All grading work shall
conform to Chapter 10 of the Hawaii County Code and will not commence until
the appropriate grading permit is obtained. A number of foot trails within
Honua‘ula Tract III may be created for gathering, recreational, and hunting
purposes in this area. The Hienaloli road will increase DOFAW staff access the
forest reserve and project area, as well as provide public access and facilities
for recreational opportunities.
The road system will be constructed using D-8N and D-10 bulldozers and a road
grader. Both roadways will avoid any major geological, rare biological,
terrestrial, or archeological/cultural features as determined by the National
Parks Service archeological surveys and DOFAW biological surveys (Appendix
B & archeological survey available upon request). Road construction will
conform to Chapter 10 of Hawaii County Code and activities will not commence
until the appropriate grading permits are obtained. DOFAW staff will conduct
and/or supervise all scarification and road work activities in order to control for
such features and to minimize overall project impacts.
The restrictions placed on heavy equipment identified above are expected to
minimize impacts to the natural and cultural resources surrounding project
areas. It is the intent of this project to retain as much existing tree overstory as
practicable, maintain wildlife habitat, avoid important archeological features
and sensitive biological resources, and promote a more complex forest structure.
The project will commence once all necessary approvals and permits have been
secured.
Table 2. Proposed Project Timeline
Project
Approx. Start
Fence line
Cattle Control
Honua‘ula Cabin
Road
Reforestation (soil
scarification &
out-planting)
Hienaloli Road

January 2008
November 2007
August 2009

Approx.
Completion
April 2008
Continuous
December 2009

March 2008

July 2023

February 2010

August 2010

Honua‘ula Reforestation Project Final EA

Restrictions
n/a
n/a
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The cost estimates for the project are as follows:
Table 3: Proposed Project Cost Estimates
Item
Estimated Cost
Planning (includes surveys and
$24,270
preparation of EA)
Soil scarification and koa outplanting
$346,800 *
by DOFAW staff
Road construction
$1,100,000
Fence construction
$100,000
Project monitoring and maintenance
$50,000 **
Total
$1,621,070
* Y ear One $61,230 for 150 acr es.
** Proj ect mo n itor ing & ma in ten an ce as r equ ir ed b y th e N a tional Park Serv ic e
a rch eo log ica l su rve y for Hien a lo li Road .

Funding for this project includes $42,750 from the USDA Forest Service and
$42,750 State match (composed of in-kind contributions (use of equipment),
seedling acquisition, and salaries). Additional grant request for $100,000 has
been submitted for fence construction in the project area. Annual funding,
following the first year of project implementation will be allocated from
DOFAW operational costs for all reforestation activities.

IV.

SUMMARY DESCRIPTION OF AFFECTED ENVIRONMENT

Location and Physical Characteristics of the General Area
The proposed koa reforestation project area encompasses an area of
approximately 1,000 acres of State-owned land in the Honua‘ula Forest Reserve.
This forest reserve protects forested watershed of the Wai‘aha watershed on the
western slopes of Hualālai. The Koa reforestation and fence construction is
planned within Honua‘ula Tract II, and the road construction is planned for the
Honua‘ula Tract I and Hienaloli section of the Honua‘ula Forest Reserve.
Mauka (mountain-side) of the koa reforestation project area is Honua‘ula Tract I
and lands owned by Kamehameha Schools. Makai (ocean-side) of this project
area is the Honua‘ula Tract III and other State owned lands. Other adjacent
landowners are Palani Ranch Company, Inc. to the north and additional lands
owned by Kamehameha Schools to the south. The area that now comprises the
Honua‘ula Tract I was historically grazed, but managed cattle herds were
removed and the area was fenced after 1906 with the creation of the Honua‘ula
Forest Reserve.
The proposed Honua’ula Cabin Road construction is within Honua‘ula Tract I.
The road will traverse along the existing mauka fence line road of Honua‘ula
Tract II and connect to the current Honua‘ula cabin access road. Lands
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surrounding this forest reserve section include the Honua‘ula Tract II and
Kamehameha Schools properties.
The proposed Hienaloli access road project is within the Hienaloli sections of
the Honua‘ula Forest Reserve. Landowners adjacent to the road include Sunra
Coffee to the north and numerous properties with acreages ranging from one to
five acre lots to the south. This roadway will be accessible from the Mamalahoa
Highway and will terminate within Honua‘ula Tract III.
The lands surrounding the forest reserve are of mixed-use including some
agricultural farms, grazing ranches, and low-density residential lots. Other
surrounding land types and uses include mixed-native forested lands and lands
that have been historically or are currently grazed by domestic livestock.
Primary access to the project areas is by four-wheel drive vehicle. Entrance to
the koa reforestation project and Honua’ula Cabin Road sites can be reached via
the State Hawaii Belt Road and Kaloko Drive. Entrance to the project sites
requires prior permission from either Kamehameha Schools (from which the site
can be accessed from the mauka side of Honua‘ula Tract II) or from Palani
Ranch Company, Inc. (from which the site can be accessed from the Northern
side of Honua‘ula Tract II). Both access routes to the forest reserve are gated
and locked. The Hienaloli road project area can be accessed from Mamalahoa
Highway.
The project areas are situated at elevations between approximately 1,500 and
6,000 feet. Rainfall in the project area ranges from 90 to 150 inches annually
with the rainfall regime characterized by fog and mist development focused
between the 1,000 to 4,000 feet elevations. The unique climatic conditions in
this area are attributed to a lack of tradewinds, which are blocked by the high
volcanic mountains of Hualālai, Mauna Loa, and Mauna Kea.
Soils
The project areas include soils from the Kawaihae association, Kūka‘iau‘Āinakea-Pā‘auhau association, Hanipoe-Maile-Pu‘u ‘Ō‘ō association, AkakaHonoka‘a-Kaiwiki association, Lava flows association, and Kekake-Ke‘ei-Kīloa
association.
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Table 4. Soil types within project areas of the Honua‘ula Forest Reserve.
Honua‘ula Forest
Soil Type
Reserve Section
Honua‘ula Hy drous silt loam with 10 to 20 percent slopes
Hienaloli Road
Honua’ula Cabin
Road
Honua‘ula Tract II
Northern sections

Southern sections

Honua‘ula-Kealakekua Complex with 10 to 20 percent
slopes
Nenenui-Pahoehoe complex with 10 to 20 percent slopes
Pu‘ukala-Hōkūkano complex with 10 to 20 percent slopes
Kekake-Pahoehoe complex with 10 to 25 percent slopes
Pu‘ukala-Kealoha complex with 10 to 20 percent slopes
Māwae Very Cobbly Muck with 10 to 20 percent slopes
Hokukano-Pahoehoe complex with 10 to 20 percent
slopes
Kekake-Mawae complex with 10 to 20 percent slopes
Pu‘ukala Medial silt loam with 10 to 20 percent slopes
Pu‘ukala- Hōkūkano complex with 10 to 20 percent
slopes
Manaha‘a Hy drous Silt loam with 10 to 20 percent slopes
Manaha‘a Hy drous silt loam with 20 to 50 percent slopes
Hōkūkano-Manaha‘a complex with 10 to 20 percent
slopes
Kealoha very gravelly medial silt loam with 10 to 20
percent slopes
Kealoha very gravelly medial silt loam with 20 to 50
percent slopes

The Honua‘ula Forest Reserve is located in Volcanic Hazard Zone 4 in the
Hualālai Volcanic Hazard Zone. Hazard Zone 4 reflects that eruptions are less
frequent than on the younger Kīlauea or Mauna Loa volcanoes. Approximately
twenty-five percent of Hualālai volcano is covered by flows less than 1,000
years old with the last eruptions occurring within the last 3,000 years from its
summit, along the northwest and south-southeast rift zones, and from vents on
its north flank.
The only known stream within the project area is located in the Hienaloli
section of the forest reserve. The Kailua-Kona stream is an intermittent (class
1a HAR §11-54) stream with its headwaters in Honua‘ula Tract III. The
Hienaloli section of the forest reserve is potentially susceptible to limited
flooding during high rainfall events.
Current Land Use and Zoning
The Honua‘ula Tract II (TMK (3) 7-4-001:003), Honua‘ula Tract III (TMK (3)
7-4-001:002), and Hienaloli section (TMK (3) 7-5-013:022) of the Honua‘ula
Forest Reserve are located within the Undesignated subzone of the Conservation
District. The Hienaloli section (TMKs (3) 7-5-013:013) is located within
Agricultural District. The Honua‘ula Tract I (TMK (3) 7-4-001:004) is found
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within the Resource subzone of the Conservation District. The land use and
zoning is identified as follows:
Table 5: Tax Map Key Land Use and Zoning
TMK
(3) 7-4-001:003
(3) 7-4-001:002
(3) 7-4-001:004
(3) 7-5-013:022
(3) 7-5-013:013

State Land Use
(subzones)
Conservation
(undesignated)
Conservation
(undesignated)
Conservation
(resource)
Conservation
(undesignated)
Agricultural

C o u n t y Zo n i n g

General Plan

Agricultural (A-20a)

Conservation

Area
(acres)
1,608.5

Agricultural (A-20a)

Conservation

2,976.1

Forest Reserve

Conservation

1,312

Agricultural (A-5a)

Conservation

78.36

Agricultural (A-1a)

Important Agricultural
Land

2.85

The project areas are not located in the County of Hawaii’s Special Management
Area, nor the State of Hawai‘i Restricted Watersheds, Hawaii Administrative
Rules (HAR) §13-105-3.
The primary intended use of the project areas include native forest restoration
and public recreation. Hunting is allowed in the Honua‘ula Tract I pursuant to
the hunting rules of the Department. This section is within State Hunting Unit
B, which allows the hunting of wild pigs, sheep, and goats by rifle,
muzzleloader, shotgun, handgun, bow and arrow, spear, knife, and dog, daily,
year-round, with a bag limit of two pigs, one goat, and one sheep per day.
Game bird hunting is allowed Saturdays, Sundays, and holidays from the first
Saturday of November through Martin Luther King Day or the third Sunday in
January which ever occurs later. Specific bag limits for game bird hunting are
found in the HAR §13-122-4. The DOFAW is evaluating the other associated
tracts for possible hunting area expansion. The final decision for the hunting
limitations or restrictions within the forest reserve will be determined in the
forest reserve management plan for this area. Any hunting allowed in the forest
reserve shall be subject to appropriate safety measures including safety zones
(including 50 yard buffers along perimeter boundaries) for rifle, shotgun, or
bow and arrow hunters according to standards that apply to all DOFAWmanaged lands.
The DOFAW Draft Management Guidelines classify the Honua‘ula Forest
Reserve project areas as A2 (Honua‘ula Tract II) and A1 (Honua‘ula Tract III)
for game control management. An A2 (mixed game control/managed yield)
ranking reflects that game management is an objective integrated with other
uses, that habitat may be manipulated for game enhancement, and that game
populations are managed to acceptable levels using public hunting. An A1
(game production/sustained yield) ranking reflects that game is a primary
objective and hunting seasons and bag limits provide maximum sustained public
hunting opportunities and benefits. All of the Honua‘ula Forest Reserve is
classified as R2 (medium use) for recreational activities. This classification
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reflects that these are areas where outdoor recreation is limited, controlled, or
integrated with other uses. In these areas facilities are not highly developed but
may include trails, rustic shelters, or unimproved campsites. Lastly, the forest
reserve is classified as F2 and F3 for forest products. An F2 (secondary)
ranking reflects areas where limited small-scale harvesting or salvage is allowed
(<10 acres harvested per year) and permits and/or licenses are required with
appropriate restrictions. In areas with an F3 (personal) ranking, small-scale
non-commercial harvesting or salvage is allowed (i.e., materials for cultural
uses).
Flora
The Honua‘ula Tract II koa regeneration project area is predominantly
characterized as an open koa/‘ōhiā (Acacia koa/Metrosideros polymorpha)
montane mesic forest lacking in other native understory species. Furthermore,
the area has low koa regeneration, and banana poka (Passiflora ssp.) cover of
fifty to seventy-five percent. Vegetation along the southern end of the project
area, boardering Kamehameha Schools lands, is dominated by alien grasses such
as orchard grass (Dactylis glomerata) with occasional native plants. The
boundary between Honua‘ula Tracts II and III is characterized as the best
quality native forest in the Honua‘ula Tract II with an intact understory of
native vegetation. Along the northern, makai section of Honua‘ula Tract II, a
well developed ‘ōhiā forest canopy persists; however, due to grazing pressure, it
lacks a native understory. The northern, mauka section canopy is comprised of
intact koa/’ōhiā forest with some native components in the understory and good
koa regeneration. Kikuyu grassland/pasture cover can be found along the
southern boarder with Kamehameha School lands.
The vegetation in Honua‘ula Tract I of the forest reserve is dominated by open
koa/mamane (Acacia koa/Sophora chrysophylla) forest (with mixed grasses and
native shrubs), native dominated mamane/naio (Sophora chrysophylla/Myoporum
sandwicense) forest, uncharacterized open-sparse vegetation, native shrubland
with sparse ‘ōhiā, and alien forest and grassland in the mauka sections.
Honua‘ula Tract III section of the forest reserve is largely dominated by open
and closed ‘ōhiā forest. To a lesser extent, alien dominated forest can be found
along the makai section of the tract. Hienaloli section is dominated by
intermixed closed ‘ōhiā forest and alien dominated forest (Figure 1).
No endangered plant species were observed within the project areas during
botanical surveys conducted by DOFAW staff in 1999, 2005, or 2007 (see
Appendix B for the botanical survey conducted by DOFAW staff). However,
critical habitat for Cyanea hamatiflora ssp. carlsonii and Solanum incompletum
are identified for the forest reserve (Figure 2) implying that these endangered
plant species were or are found in the area.
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Figure 1. Honuaula Forest Reserve Vegetation Types
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Figure 2. Honua'ula Forest Reserve. Cyanea hamatiflora ssp. carlsonii and Solanum incompletum designated critical habitat.
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The DOFAW Draft Management Guidelines identify the vegetation classes of
the Honua‘ula Forest Reserve as V2, V3, and V4. More specifically, Hienaloli
and makai area of Honua‘ula Tract III are classified as V4 or characterized as a
severely degraded or highly altered area. Honua‘ula Tract II is classified as V3
or a considerably disturbed area where the vegetation does not reflect native
species composition. The mauka area of Honua‘ula Tract III and Honua‘ula
Tract I are considered V2 vegetation class that reflects a relatively intact
community with a predominance of native plants.
Fauna
Several native birds endemic to the Hawaiian Islands have been observed in the
Honua‘ula Tract II project area including: ‘amakihi (Hemignathus virens
virens), ‘apapane (Himatione sanguinea), ‘i‘iwi (Vestiaria coccinea), the pueo
(Asio flammeus or Hawaiian short-eared owl) and the endangered ‘io (Buteo
solitarius or Hawaiian hawk) (see Appendix C for the 2005 DOFAW faunal
survey).
‘Ōpe‘ape‘a, or the Hawaiian Hoary Bat (Lasiurus cinereus semotus), was not
observed in the project area during the surveys. However, there may be some
use of the area by bats that was not detected. DOFAW Hawai‘i Branch staff
conducted surveys for the bat on two nights in May 2005, one night in October
2005, and one night in December 2005 during dusk and early evening hours, in
the area of the proposed koa reforestation. There was no detection of the
Hawaiian Hoary bat during the survey visits.
No specific studies of the invertebrate community are known to have been done
in the project area. However, observations on Kaho‘olawe and other restoration
areas demonstrate that native invertebrates respond quickly to habitat
restoration and will re-colonize areas on their own after native plants have been
reestablished. In addition, koa provides important habitat for a wide range of
native invertebrates, including the koa bug (Coleotichus blackburni) and the koa
butterfly (Udara blackburni). The restoration of a koa forest is anticipated to
improve habitat for a diverse array of native invertebrate species.
No specific studies of native aquatic species were conducted for the KailuaKona intermittent stream within the Hienaloli project area. This is largely due
to the inconsistent flow nature of the stream. However, native species that
commonly survive in intermittent streams rely on episode flooding, which can
replenish and oxygenated water, remove sediment, and open a canal to the ocean
to facilitate movement of the species.
Non-native birds observed in the project area includes: Japanese bush-warbler
(Cettia diphone), Japanese white-eye (Zosterops japonica), House finch
(Carpodacus mexicanus), Mitered conures (Lophura leucomelana), Northern
cardinal (Cardinalis cardinalis), Red-billed leiothirix (Leiothrix lutea), and
Yellow-fronted canary (Serinus mozambicus). Game birds present within the
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forest reserve include Erckel’s francolin (Francolinus erckelii), Kalij pheasant
(Lophura leucomelana), and Wild turkey (Meleagris gallopavo).
Non-native mammals observed or believed to occur in the project area include
feral cattle (Bos taurus), goats (Capra hircus hircus), sheep (Ovis aries), pigs
(Sus scrofa scrofa), mongoose (Herpestes auropunctatus), mice (Mus spp.), and
rats (Rattus spp.).
Significant and Sensitive Habitats
The Honua‘ula Tract II section of the project area contains critical habitat for
the listed endangered plants, Cyanea hamatiflora ssp. carlsonii and Solanum
incompletum.
The project area is not located in or near any of the following types of sensitive
areas: flood plains, tsunami zones, beaches, rivers, oceans, estuaries, achialine
ponds, fresh or coastal waters, erosion prone areas, or geologically hazardous
land. The Hienaloli project area contains one intermittent stream.
Archaeological Sites and Cultural Practices
The following steps were taken to determine the current and historic cultural
significance of the project area:
(1) A general literature review was conducted to amass reports or studies
with relevant information regarding the Hualālai and Kailua-Kona
area;
(2) Pre-consultation letters were sent to a variety of agencies and
organizations that might be interested in the project or have relevant
information, including: the State Department of Hawaiian Home
Lands, the Office of Hawaiian Affairs, and adjacent landowners;
(3) An archaeological survey was completed to determine the presence of
any visible archaeological features, such as rock walls, or any
features potentially used for cultural reasons, such as lava tubes or
caves. The Hienaloli section survey was conducted by a State Parks
archaeologist and DOFAW staff as well as the U.S. National Park
Service. The survey of the Honua‘ula Tract II and Honua‘ula Cabin
Road project areas were conducted by the U.S. National Park Service;
(4) A review of State archives and agency files regarding the history of
the general area surrounding the project area was conducted.
History
During pre-contact period of Hawai‘i, approximately 1200s, the coastal
habitations of the North Kona district began expanding. These early inhabitants
utilized the ocean and inland field resources of this area for their livelihood.
Permanent settlements began in the 1400s and extended from Kekaha/Kaloko to
Kohala. These settlements included the historical fishponds at Kaloko and
Honokahau, dating from 1400s to 1500s. During the next few centuries the
population of the area continued to grow and many heiau, luakini, and ahupua’a
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heiau were constructed throughout the district. Within Honua‘ula Tract I of the
forest reserve, the mauka section is likely to have been used for its non-timber
resources, while the lower elevation forests above Kailua-Kona were
traditionally the primary sources for housing material and canoes, being closer
to the ocean. The area was also likely utilized for its bird resources, which
were collected for both meat and feathers.
The town of Kailua-Kona was established as the seat of government until the
end of the rule of King Kamehameha I, and eventually served as the Kingdom of
Hawaii’s first seat of government. Kailua-Kona was a center for Hawaiian
cultural practices focusing on the royal fishponds of Kaloko-Honokōhau,
religious and housing sites, and petroglyphs.
The Great Mahele of 1848 awarded lands in Hawai‘i to individuals (konohiki),
the government, and the crown. The lands of Hienaloli and Honua‘ula Ahupua‘a
were largely placed under government control with the exception of a number
individual claims mostly situated along the shoreline.
During the 1800s, wild cattle were introduced in great numbers and found fairly
wide ranging throughout the district of North Kona. Much of the land in the
Honua‘ula and surrounding areas were either sold or leased for cash crop
farming or cattle grazing activities. Hawaiian agriculture consisted of taro,
breadfruit, sweet potato, and ti plant cultivation. By the mid-nineteenth century
plantation farming was under way with the introduction of sugarcane, bananas,
and kona coffee. At this time, the forested lands of Honua‘ula and Hienaloli
reached down to about 3,000 feet in elevation. Lands in the region, including
the project area, were largely deforested for cattle grazing activities and
represented some the islands prime grassland grazing.
On April 4, 1906, the mauka lands of Honua‘ula were added into the Forest
Reserve System by Governor’s proclamation. At that time, the lower portion of
Honua‘ula Ahupua’a was laid out in homestead lots but were never made
available. The low elevation land was dominated by ‘ōhiā forest with a
predominance of ‘ie‘ie (Freycinetia arborea) vine masses. With the continued
use of cattle grazing in the area, the cattle moved up though the homestead lots
and opened up the forest in the Hienaloli section, Honua‘ula Tract II and Tract
III, and adjacent land areas. The designated Honua‘ula Forest Reserve (Tract I)
represented a protected belt of large koa trees and thus was fenced to protect the
resources from surrounding grazing activities. A small amount of experimental
trees (approximately twenty avocado trees) were planted in the upper portions of
the Honua‘ula Forest Reserve during this period.
The Hienaloli, Honua‘ula Tract II, and Honua‘ula Tract III sections were added
to the Honua‘ula Forest Reserve in July 2006. Prior to the inclusion of these
lands to the Forest Reserve System, they were under license for cattle grazing
operations. Three perpetual non-exclusive easements exist on the property for a
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waterline, the Holualoa-Puuwaawaa pipeline (five feet wide), and an anchor and
overhead transmission line.
Archaeological features
Archaeological surveys of the proposed project areas were conducted on behalf
of DOFAW by archaeologists with the U.S. National Park Service (NPS)
between February 5 to 9, 2007 (Honua‘ula Tract II survey) and during multiple
site visits beginning in April 2007 and continued through May 2007 (Hienaloli
survey). The NPS archaeological survey are available upon request.
Honua‘ula Tract II
The NPS survey coverage of the Honua‘ula Tract II project area was conducted
along the southwestern boundary oriented southwest/northeast (mauka/makai)
and was used to establish transect locations spaced at 500 meter intervals. An
existing ranch road that bisects the project area from the north to the south was
used both for project area access and as a mid-point for a majority of the
transect routes. A total of 120 acres were examined and the selected transect
interval allowed for a total of 11 survey transects. Completed site descriptions,
features record forms, photos and photo logs and GIS data base information are
on file at Hawaii Volcanoes National Park, Cultural Resource Management
Division.
A total of three new sites comprised of ten (10) individual features were
identified and include a boundary wall, a ranch house complex, and a corral
complex. These sites are all situated in the extreme northern portion of the
project area, along with two additional features that were identified consisting
of a fiberglass water tank and concrete water tough. These two features appear
modern; however, their current location may signify where previous water
facilities once existed in the area. Additionally, a relatively large reservoir is
located in the extreme southern portion of the project area. Photographic and
feature records, as well as Global Positioning System (GPS) data, were collected
for these features that adequately documents them so that no further work is
recommended for analysis planning.
The boundary consists of a stone wall that extends along the northern boundary
of the project area. The wall is mostly intact with relatively few collapsed areas
and is in good condition. The wall is functionally interpreted as a historic-era
boundary/ranch wall based on its characteristics and its location, being situated
on the boundary between Honua‘ula Tract II and Honokahau Ahupua‘a.
The ranch house complex consists of a ranch house comprised of two concrete
water troughs, a stonewall enclosure surrounding the ranch house, a redwood
water tank, and the main ranch house. The ranch house complex is believed to
be remnants of ranching efforts of the Palani Ranch Company Inc. that
previously leased this area for cattle ranching operations. The ranch complex
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dates to at least the mid 1900s. The ranch house and its ancillary features have
fallen into disrepair.
The corral complex is comprised of four adjoining enclosures, three small
enclosure areas and one larger enclosure area. The complex includes livestock
corrals in the typical configuration.
The current reconnaissance survey design allowed for coverage for an optimum,
systematic inspection of the entire project area. Ground visibility throughout the
survey ranged from areas of thick vegetation that reduced survey effectiveness
to areas of open pasture that generally allowed for good visual inspection. The
historic remains identified are located in a mixed open pasture-like setting
(ranch house) and forested slopes (boundary wall and corral complex). The
identified sites, when combined, represent a ranch/homestead complex that is
tentatively identified with Palani Ranch Company, Inc. activities, the primary
leaseholder of the area during its operation. No other prehistoric or historic
properties were observed in the remainder of the project area. Pre-historic usage
of the area may have included resource procurement activities and associated
trail networks that accessed the area, activities that left few physical remains on
the landscape, and were subsequently obscured by forested vegetation and by
the dis-use of these resource areas.
Hienaloli Road
National Park Service survey coverage of the Hienaloli project area was based
on the U.S. Geological Survey (USGS) quadrangle maps of the proposed
roadway, and was aligned by placing points along the route at 100 meter
intervals. Survey transects were oriented parallel with the proposed road
alignment, and meandering transects were utilized to examine site areas that
were identified in previously surveys. The survey area was determined by
examining an approximate forty (40) meter-wide survey area that parallels the
proposed road location. A total of twenty-nine (29) acres were examined
through survey implementation. Complete site descriptions, feature record
forms, photo logs, and Geographic Information System (GIS) data base
information are on file at Hawaii Volcanoes National Park, Cultural Resource
Management Division.
Four previous archaeological investigations have been performed within the
Hienaloli project area prior to the NPS survey. The current reconnaissance
survey relocated five historical sites with the proposed project area as identified
in early surveys. However, a number of sites were not relocated. This is
attributed to either “generally poor condition” and further deteriorating of sites
since the previous survey; poor ground visibility in areas occupied by
strawberry-guava stands; site location outside of the area of potential impact;
impact by further land use within the survey area attributed to residential
development activity to the south of the project area; removal of portions or all
of site features; or results from the adjacent landowners continued use of State
owned land.
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The five identified historical sites within the project area consist of differing
stone walls constructed from stacked basalt cobbles and small boulders. The
recorded wall segments range from 20 meters, 98 meters, 163 meters, 175
meters, and 626 meters in length. The majority of the sites are interpreted as a
historic-era ranch walls, and are assessed as mostly intact with relatively few
collapsed areas in fair to good condition. Additional possible wall/terrace
features could potentially be located in or surrounding the project site, but
because of the deteriorated conditions positive feature identification could not
be made during survey work. The identified sites/features within the project area
represent the physical remains of traditional dry land agricultural pursuits and
subsequent horse/cattle ranching efforts.
No archaeological sites/features were located along the existing road segments
located within Honua‘ula Tract III.
Contemporary cultural practices
Gathering of plant material for lei making, medicinal use, or other Native
Hawaiian traditional uses likely occur within the Honua‘ula Forest Reserve. In
addition, public hunting also takes place within the forest reserve. There were
no cultural practices identified by consulted parties during pre-consultation that
may be impacted by the proposed koa reforestation project. The proposed action
is anticipated to support public use for cultural practices by providing better
access to and facilities at the forest reserve, as well as restoring traditionally
used native forest resources.
V.

ALTERNATIVES CONSIDERED

Four project alternatives are described:
(1) The proposed action consisting of feral cattle control, bulldozer soil
scarification, construction of two new roads, fence repair and
construction, and koa planting (preferred alternative);
(2) An alternative utilizing feral cattle control, bulldozer soil scarification,
construction of only one new road (Honua’ula Cabin Road), fence repair
and construction, and koa planting;
(3) An alternative involving only feral cattle control, bulldozer soil
scarification, fence repair and construction, and koa planting;
(4) A no-action alternative.
Alternative #1: Encourage koa reforestation through feral
cattle control, bulldozer soil scarification, construction of the
road system, fence repair and construction, and koa planting
(preferred alternative).
The preferred alternative is to restore the koa forest as outlined above. This
preferred alternative will enhance watershed capacity, restore native forest,
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increase wildlife habitat, contribute to the recovery of several rare and
endangered native species, and provide public benefit through increased access
to the forest reserve. Furthermore, Alternative #1 will increase infiltration of
rainwater into the soil, increasing recharge of the Kailua-Kona Watershed, and
decreasing future storm flooding and runoff. Forest restoration contributes to
regional conservation efforts and the West Hawaii Regional Plan.
Alternative #2: Encourage koa reforestation through feral
cattle control, bulldozer soil scarification, construction of only
one road (Honua’ula Cabin Road), fence repair and
construction, and koa planting.
Alternative #2 seeks to implement the proposed forest restoration activities with
only the construction of Honua‘ula Cabin Road in Honua‘ula Tract I excluding
the Hienaloli section access road. This alternative would allow for reforestation
activities to be conducted with decreased travel time between the Honua‘ula
Ranger Cabin and koa regeneration project site. However, the public benefits
associated with increasing access and use of the forest reserve for recreational
or other activities would be forgone. Additionally, without the Hienaloli access
road, DOFAW’s ability to implement management actions in the forest reserve
would continue to be restricted contingent on permission from neighboring
landowners.
Alternative #3.
Encourage koa reforestation through feral
cattle control, bulldozer soil scarification, fence repair and
construction, and koa planting.
Alternative #3 proposes to restore native forest without the construction of two
new roads. While this alternative would allow for reforestation activities to be
implemented, management activities and reforestation efforts would be greatly
restricted. Without the road system, project workers would be required to drive
over privately owned land for an additional forty-five minutes to an hour to
reach the project site from the Honua‘ula Ranger Cabin. Thus reforestation
activities would require a longer implementation time frame to account for the
extra time needed to access the site, resources, and lodging. This in turn could
increase potential environmental damages associated with prolonged project
duration. Furthermore, the public benefit of increasing access to and use of the
forest reserve through Hienaloli for recreational activities would continue to be
greatly restricted due to limited access.
Alternative #4: No action.
The no-action alternative fails to take advantage of an opportunities to restore
degraded native koa forest. With no-action, the current degraded state of the
forest and pasture would remain, and the valuable benefits provided by a
restored native koa forest as watershed and habitat would not be realized. The
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public benefit of increasing access to and use of the forest reserve for
recreational activities would continue to be greatly restricted. Finally, the noaction alternative reduces the potential for success of affirmative conservation
measures, such as outplanting, that are necessary for the long-term recovery of
many native species.

VI.

GENERAL DESCRIPTION OF THE ACTION INCLUDING
ENVIRONMENTAL AND SOCIOECONOMIC CHARACTERISTICS

Environmental Impacts & Mitigation Measures
While this project is not expected to have any significant negative impacts on
the environment, the following items have been identified as possible areas of
concern. Planned actions to mitigate possible negative effects are described
below.
Native vegetation
Soil scarification activities are anticipated to disturb mostly non-native
vegetation (kikuyu grass). Due to the degraded nature of the area planned for
bulldozer work, no significant negative impacts to native plants are anticipated.
Any young, healthy koa trees in the project area will be avoided. After soil
scarification, the koa seed bank is expected to germinate enhancing the survival
of native plants and ecosystems over time. The implementation of road
construction activities is anticipated to disturb mostly non-native vegetation but
some native vegetation disturbance is expected. The Hienaloli road is located in
a largely non-native dominated landscape and native forest vegetation can be
avoided to the extent practicable. Due to Honua’ula Cabin Road limited size
and length, the impact on the overall native vegetation will be minimal.
Native Vegetation Mitigation Measures
In order to minimize overall damage to the remnant native vegetation in the
project area: 1) areas with sensitive biological resources or with standing
healthy live trees will be avoided during bulldozer scarification operations; 2)
the natural recovery of koa after scarification will compensate for any damage
to native plant species incurred during restoration activities; 3) road
construction activities will also avoid areas with sensitive biological resources
or standing healthy live trees when appropriate; 4) if rare, threatened or
endangered species are located during project activity, work will be halted and
appropriate staff personal shall be contracted to assess the impacts and
mitigation measures for such individuals.

Native fauna
Forests in the bulldozer soil scarification project area (Honua‘ula Tract II) are
heavily degraded, making it poor habitat for native birds and the Hawaiian bat.
Additionally, there are no known nests or roasts of threatened and endangered
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species in the project area. The limited nature of the proposed action is
anticipated to have a negligible impact on native birds and the bat. Over the
long-term, the impact on native animals is expected to be positive as native
forest restoration will provide additional habitat for native species. The
construction of the roads and new fence will also have a minimal impact on
native animals either due to the limited nature of the activities or the limited
presence of native species in the project areas.
Native Fauna Mitigation Measures
To avoid harming or harassing native birds, particularly the ‘io and pueo,
DOFAW staff will conduct additional surveys prior to commencement of road
and fence construction or scarification activities. In addition, no activities will
occur within 100 feet from found nests or nest trees during the breeding season
to minimize disturbance to nesting native birds. Additionally, if rare,
threatened, or endangered species are located during project activities, all work
will be halted and appropriate staff personal shall be contacted to access the
impacts and mitigation measures appropriate for such individuals.

Alien species
Soil scarification and road and fence construction could increase the risk of
accidental introduction or spread of non-native plants and animals within the
project site. The transport of equipment and crews, as well as disturbance of
ground surface and vegetation involved with scarification and/or road and fence
construction operations will create conditions suitable for the establishment of
invasive plant species. The improved access and sequential use of the forest
reserve by the public for recreational activities, could also increase the spread
of alien species.
Alien Species Mitigation Measures
The following practices will be implemented to minimize the introduction and
establishment of non-native plants and insects: 1) boots, equipment, and
materials will be inspected and cleaned of any mud, seeds, eggs, larvae,
etcetera, prior to delivery and/or entry into the project area; 2) bulldozers,
trucks, and other heavy equipment used during scarification or road and fence
construction operations will be inspected and cleaned, following appropriate
invasive species prevention protocol; 3) all workers will be instructed on
specific procedures to prevent the spread or introduction of invasive non-native
plants in the project area; 4) precautions (herbicide control, inspections of field
equipment, and periodic monitoring) will be taken to prevent the spread of
invasive plants already found in the project area; and 5) all food, refuse, tools,
and gear will be removed upon project completion. The DOFAW will monitor
the area for new introductions during and after project completion.
At the entrance to the forest reserve educational signs and boot-cleaning
stations will be provided for public users to reduce the spread of invasive
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species and educate reserve users on the importance of invasive species
management. DOFAW will periodically monitor the forest reserve, in particular
the active project areas, for invasive species and apply control measures
(mechanical, biological, or chemical measures) when appropriate according to
the Department’s BMPs.

Archaeological or Culturally Significant Sites
The historical complex sites/features of Honua‘ula Tract II identified during the
current archaeological survey are situated primarily in areas designated for
reforestation and fall within the “area of potential effect.” The historical sites,
however; will be avoided during project implementation and will not be a
selected area for direct ground disturbance activities. Despite the presence of
three significant archaeological features in Honua‘ula Tract II, the U.S.
National Park Service concludes that no adverse effects would result from the
proposed action if specific mitigation measures, as determined in the
archeological survey, are carried forward (listed below). The historical
complexes can be easily avoided and there is little risk of accidental
disturbance, as the features are well defined and will be clearly marked.
The historical sites/features of Hienaloli proposed road development are
potentially located within the “area of potential effect.” However, as the road
corridor placement will be routed to avoid these resources, where possible,
adverse impacts associated with road construction activities will be reduced. A
“no adverse effect” determination can be designated based on the avoidance of
the sites/features and implementation of appropriate mitigation measures.
The interpretive and cultural value of the sites within the project area is low,
however; site/feature preservation within the project area remains a priority.
Transportation of project personnel and equipment may occur within the
complex area, but will not alter the properties that qualify sites for inclusion on
the National Register; historical sites will retain the characteristics of location,
setting, and feeling, and will maintain its integrity of association, design,
workmanship, and materials.
Cultural practices that occur within the Honua‘ula Forest Reserve, including
gathering of plant material for lei making, medicinal use, or other Native
Hawaiian traditional use, are not expected to be adversely impacted by the
proposed project beyond temporary disruptions while restoration activities are
underway. Such practices will likely increase over the long-term with
restoration of koa forest improving habitat for native plants. Public hunting is
not anticipated to be impacted beyond temporary disruptions in the immediate
project area while restoration activities are occurring.
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Archaeological or Cultural Mitigation Measures
While there are no archaeological or cultural sites anticipated to be adversely
affected by the proposed actions, should any such sites not identified in the NPS
archeological survey be encountered during construction or scarification
operations, all activities would immediately cease and the appropriate agencies,
including the State Division of Historic Preservation, would be consulted
immediately.
All NPS identified historical remains with the Honua‘ula Tract II will be
avoided and scarification activities will not be implemented in the homestead
area. The National Park Service concluded that a “no adverse effect”
determination can be designated based on the avoidance of the historic site
complex, an area that is well defined and has little risk of being accidentally
disturbed. To better safeguard the complex, construction fencing and/or flagging
may be used to better delineate the areas to be avoided during project
implementation. Archaeological monitoring for Honua‘ula Tract II during
project implementation is not required based the negative findings of the
remaining survey transects within the project area. Additionally, the areas
subject to direct disturbance can be categorized as “low probability” for the
presence of surface or subsurface cultural deposits.
All NPS identified historical sites/features within the Hienaloli road
development project area will be avoided where possible. Per the NPS
determined mitigation measures for Hienaloli, prior to construction activities a
brief archaeological survey will be conducted within each site location to better
determine the presence or absence of a historical feature. In the event that
additional sites locations are revealed or if in-advertent burial remains are
uncovered during project implementation, all construction activity will stop and
the appropriate agency personnel, including the State Division of Historic
Preservation, will be notified. Archaeological monitoring of specific areas will
be utilized during construction activities to prevent any accidental or incidental
impacts on historical sites/features; and monitoring during specific phases of
project implementation will assist in eliminating adverse impacts to site
locations and will better ensure site mitigation treatments (identified in the
current archaeological survey) are carried out during project implementation. In
the event that additional cultural resources are present, a qualified
archaeological monitor will be able to identify these resources and perform the
necessary site recordation measures and provide tentative site evaluation
treatments and recommendations.
To provide additional mitigation measures in the Hienaloli section, a buffer area
will be placed on sites that are identified in the “area of potential effect,” and
flagging or construction fencing will be placed on the established buffer. If
avoidance of historical sites is not possible, the road corridor will breach
boundary walls through existing breaks within the wall that allows access to the
site or the roadway alignment may be redesigned to avoid the historical feature.
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Impacts resulting from road construction activities will be reduced or eliminated
if the proposed road corridor utilizes existing roads/paths. Depending on the
road width at some locations, additional widening of breach opening may be
required. Enlarging the existing opening will minimally affect the site impacted
considering the length of the wall features. The localized modifications needed
to increase the opening represent only a small percentage of the overall site
area, and the widening efforts may afford the opportunity to better stabilize
portions of the wall by re-constructing the wall ends. If road alignment cannot
be routed through a breach or will be adversely impacted by construction
activities, additional mitigation strategies appropriate for each individual site
will be developed in consultation with the State Historic Preservation Division.
Additional activities with the project area include transporting personnel and
equipment on the existing access roadways that bisect all of the identified site
complexes. Efforts to remain on the well defined roads will reduce the
likelihood of site impacts to existing features and to any unidentified surface or
subsurface features.

Water Impacts
Based on the nature of the terrain and the presence of only one intermittent
stream, no adverse changes in the normal runoff or percolation patterns are
anticipated as a result of this project. The overall reforestation of the
Honua‘ula Tract II project area is anticipated to improve percolation and
watershed function in the ahupua’a. In the Hienaloli gravel roadway section,
percolation of rainwater will be slightly inhibited and increased water runoff
and washout during large rainfall events are possible. The limited nature of the
fence line and road construction activities will allow for a minimal impact on
soil erosion and all grading work shall conform to the County of Hawaii’s
BMPs. There is no anticipated water discharge need from the project areas
activities.
Water Pollution Mitigation Measures
To minimize potential impacts to water resources in the region (i.e., soil
erosion, water runoff, or rainfall washout), project activities will be conducted
during dry weather conditions, to the extent practicable that operations can still
be carried out over a relative short duration of time. Additionally, all
operations will cease when ground conditions are such that excessive damage to
soil condition will result.
The Honua‘ula Tract II reforestation project will be conducted in stages that
will involve the scarification of 150 acres within the first year of project
implementation, followed by approximately 50 to 100 acres each subsequent
year depending on funding availability. This staged activity will allow for the
koa seedlings and ground vegetation time to regenerate before scarification
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activities are initiated on another section. This staging of soil scarification will
reduce the amount of exposed soil that would be susceptible to erosion.
Due to the relative wet climatic conditions of the Hienaloli access road project,
construction will utilize a drainage system for runoff associated with the
graveled section, as designed in the Honua‘ula Tract III Access Road Alignment
conducted by Imata & Associates Inc. (1995). To further prevent washout of
large debris during large rainfall events the Hienaloli access road will be
designed with a gradual incline toward the intersection with the Mamalahoa
Highway, and other preventive measures as appropriate according to the County
of Hawaii’s BMPs. All slopes and exposed areas shall be sodded or planted
immediately after grading work is complete. All grading operations shall
conform with the applicable provisions of the water pollution control and water
quality standards contained in the public health regulations, State of Hawai‘i
Department of Health, on water pollution control and water quality standards,
and to use erosion and sedimentation control standards and guidelines of the
Department of public works, County of Hawai‘i. With the implementation of
the above preventive and mitigation measure the impact to water quality is
expected to be minimal or non-significant.

Air pollution
Limited air pollution from the use of bulldozers and small power tools will be
unavoidable. Use of this equipment is temporary and is not anticipated to
significantly alter the overall air quality in the region. Additionally, discharge
of visible fugitive dust, if any, is not anticipated to travel beyond the property
line of the forest reserve. Increased use of the forest reserve by the public may
contribute to increased air pollution in the area; however, due to the relative
low use of the area and restricted access into the larger forest reserve the impact
is expected to be non-significant.
Air Pollution Mitigation Measures
Although there is no significant anticipated effect on the air quality of the
project area during reforestation activities, proper mitigation measures will be
used during construction on the Hienaloli gravel road and Honua’ula Cabin
Road. Mitigation for fugitive dust will include planning for different phases of
construction and centralizing on-site vehicular traffic routes. Adequate water
sources will be provided to minimize dust from construction operations, road
grading, and clearing of land. Any debris hauled out from the project areas will
be covered, and dust control measures will be provided during weekends and
after hours. Furthermore, roadways will be maintained in a clean manner during
project implementation.
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Fire Impacts
The rainfall in Honua‘ula Forest Reserve can be highly variable ranging from 90
to 150 inches annually. During times of extreme drought the land area may be
subject to wildfires. The fire incident rate will temporary increase during
scarification and road construction activities due to the use of heavy grade
construction equipment. Additionally, the enhanced access of the forest reserve
for public use will result in an increase in fire potential. The restrictions placed
on both the public vehicular traffic into the larger forest reserve and on the
construction equipment will significantly decrease the overall fire threat to the
reserve. The Honua‘ula Cabin Road and Hienaloli new road segments will
increase the overall fire response access and serve as two new potential
firebreaks.
Fire Mitigation Measures
There is no anticipated significant increase to wildfire threat; however, normal
fire prevention of the Honua‘ula Forest Reserve will involve the maintenance of
access roads to serve as fire response road and firebreaks. During times of
moderate or extreme drought conditions, DOFAW will issue Public Service
Announcements to increase public awareness of the high fire risk and may
restrict public access to the area. The DOFAW will also provide fire prevention
educational material and informational brochures to forest reserve users.
Furthermore, all road construction shall adhere to the County of Hawaii’s BMPs
for prevention of fire during construction activities. The primary fire response
agencies identified for the Honua‘ula Forest Reserve are DOFAW Primary
Response and HiCFD Primary Response Area/DOFAW Co-op Response Area.
Environmental benefits
Environmental benefits associated with the project include restoration of an
important native ecosystem, creation and improvement of habitat for both
common and rare native plants and animals, and improvement of watershed
function.

Social Impacts
Overall, social impacts of this project are expected to be positive. The
restoration of Hawaii’s native forest will enhance opportunities for stewardship,
education, cultural enrichment, and research. Augmentation to the existing road
system will improve DOFAW’s ability to manage the forest reserve as well as
provide the public with a route to an otherwise inaccessible resource.
Noise Impacts
Periodic noise from heavy equipment, power tools, and other activities
associated with the project will be unavoidable during scarification and fence
and road construction operations. Noise generated from the Honua‘ula Tract II
koa reforestation and Honua’ula Cabin Road projects is anticipated to be
minimal due to the short project time-duration. There are no permanent
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residences located near these project locations, and work associated with these
projects will occur only during daylight hours on weekdays. Noise impacts are
anticipated to be negligible to the general public, including visitors to the forest
reserve and surrounding cabins on weekends.
The gravel access road in the Hienaloli section is surrounded by a low-density
residential development. However, due to project work occurring on weekdays
during daytime hours as well as the relatively short duration of the activity, the
noise impact to the public is anticipated to be negligible. Additionally, the
Hienaloli section is heavy forested, which will act as a natural buffer for
vehicular traffic noise associated with recreational forest reserve users. Noise
associated with the increase traffic is expected to be minimal due to the
relatively light use of the area focused during daylight hours.
Noise Pollution Mitigation Measures
All construction related activities will be conducted during normal business
hours. Noise decibels are not expected to exceed the allotted daily limit set by
Chapter §11-46, Community Noise Control. The road construction activities on
the Hienaloli section will be short-term and can be mitigated by following
standard industry practices. The recreational use of the area by All Terrain
Vehicles (ATVs), motorcycles, or other off-road vehicles will be prohibited.

Visual Impacts
Negative visual impacts to adjacent communities and the larger public are
expected to be minimal and in most cases considered beneficial. The Honua‘ula
Tract II reforestation project will provide a large view plane of native plant
dominated landscape on Hualālai Mountain that would otherwise remain in a
state of degraded pasture. The two road additions and new fence will be
approximately four to five feet high and not visible to the public from any major
roadway. Visual impacts are expected to be negligible and thus no mitigation
measure are required.

Traffic & Infrastructure Impacts
Traffic to the forest reserve will not be impacted by soil scarification activities
or the construction of the Honua‘ula Cabin Road as it restricted to DOFAW
management purposes and contain entirely with Honua‘ula Tract I. Over the
long term, the construction of the Hienaloli access road and associated parking
facilities is not expected to significantly impact traffic flow on Mamalahoa
Hwy. Construction activities are of a temporary nature and all work involving
Mamalahoa Hwy will be appropriately signed and follow safety regulations
according to the County of Hawaii’s BMPs.
Traffic & Infrastructure Mitigation Measures
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Construction of proposed roadways will not have a significant impact on State
facilities in the area because the project does not involve any commercial
harvesting or hauling. To mitigate potential pedestrian traffic or access issues
onto adjacent property, DOFAW will post the Honua‘ula Tract II and III
boundaries and provide signage to delineation the forest reserve boundary in
areas where public access or recreational activities are most likely to interface
with privately-owned lands. The boundary signs will discourage trespassing
from the forest reserve into private lands, and shall be placed at a frequency
where they are visible to reserve users. Signage will be use to mark appropriate
boundaries throughout the forest reserve. The DOFAW will work closely with
neighboring landowners to identify problems and respond appropriately,
including involvement of the Department of Land and Natural Resources,
Division of Conservation and Resource Enforcement (DOCARE) for
enforcement matters.

Economic Impacts
The proposed action involves the expenditures of funds necessary to complete
the project. The estimated cost of the proposed action is approximately
$1,621,070 (Table 3). Additional funding from DOFAW operational costs will
be allocated to continue reforestation work in Honua‘ula Tract II beyond the
first year of project implementation. Current support for the project includes
funds provided by the U.S. Department of Agriculture Forest Service and the
State of Hawai‘i.
The project is not expected to have a significant negative economic impact to
public resources. Small positive economic impacts will result from the release
of project funds into the State economy through the purchase of goods and
services from local vendors. The proposed action may attract additional funding
for future restoration activities in other degraded forest or pasture areas after
this project is complete. Potential economic impacts on adjacent lands from the
increased use of these public lands may occur, but the extent of which is
difficult to quantify. However, these impacts are expected to be limited and
largely related to increased risk of trespassing and associated liability. The
DOFAW will work closely with surrounding landowners to mitigate these
situation should they arise, and will involve the DOCARE as appropriate.

Cultural Impacts
The proposed action is not expected to significantly affect archaeological sites
or historical features within the project area. Historical features identified in
archaeological survey will be avoided. The proposed actions are also not
expected to negatively impact Native Hawaiian traditional and cultural practices
due to the remoteness of the project area, the current limited access to the forest
reserve, the restoration purpose of the proposed action, and the temporary nature
of any limitation on access required for public safety during implementation of
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the project. Project activities are not expected to require restriction or closure
of any of the forest reserve to public users. Additionally, the proposed action is
not anticipated to significantly impact contemporary recreational practices, such
as hunting. The restoration project is not designed to block public access, but
instead enhance traditional and cultural practices within the forest reserve.
Therefore, this project is not anticipated to negatively impact any contemporary
cultural practices.

VII.

ANTICIPATED DETERMINATION

The Division of Forestry and Wildlife anticipates that this project will not have
a significant negative impact on the environment, and thus a Finding of No
Significant Impact (FONSI) is anticipated.

VIII.

FINDINGS AND REASONS SUPPORTING EXPECTED
DETERMINATION

The goal of the proposed action is to restore approximately 1,000 acres of
degraded koa forest and pasture to native koa forest through a combination of
methods including feral cattle control, bulldozer soil scarification, road
construction, koa plantings, fence repair and construction, and other related
management activities. The scarcity of koa saplings indicates that few
individuals are successfully recruited from the soil seed bank in the project area
due to the existing non-native dominated vegetation. Soil scarification combined
with cattle control is needed to clear the kikuyu grass and disturb the soil to
promote koa germination from the existing seed bank. The proposed road
system will aid in implementation of these activities and provide access to a
public resource that would otherwise be restricted.
The proposed activities are anticipated to facilitate native koa forest restoration,
improve watershed capacity, and increase available wildlife habitat. Restoration
contributes to the regional conservation efforts, such as watershed protection
over the larger Honua‘ula Forest Reserve by increasing the total acreage of
native forest.
The anticipated Finding of No Significant Impact is based on the evaluation of
the project in relation to the following criteria identified in the Hawai‘i
Administrative Rules § 11-200-12:
1)

Involves an irrevocable commitment to loss or destruction of any natural
or cultural resource.

The proposed action does not involve an irrevocable commitment to loss or
destruction of any natural or cultural resource. Instead, the goal of the proposed
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action is to reverse the loss of native koa forest by restoring degraded koa forest
and pasture.
2)

Curtails the range of beneficial uses of the environment.

The proposed action will not curtail beneficial uses of the environment.
Instead, the project will increase beneficial uses by restoring a native koa
forest, which will increase the capacity of the Kailua-Kona Watershed, an
important ecosystem for many native plants, animals, and invertebrates. This
project will increase wildlife habitat and supply the public with a new
recreational use area.
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.

Reforestation in Honua‘ula Forest Reserve will aid in the watershed protection
as outlined in the West Hawaii Regional Plan (1989). The proposed action is
consistent with the environmental policies established in Chapter 344, Hawai‘i
Revised Statutes (HRS) and contributes to the conservation of threatened and
endangered species, as covered by Chapter 195D, HRS, by increasing the
acreage of native forest available as habitat for rare species. It is also
consistent with Section 4 of the County of Hawai‘i General Plan (2005), which
sets policies for maintaining environmental quality.
4)

Substantially affects the economic or social welfare of the community or
state.

The proposed action will not adversely affect the economic or social welfare of
the community or state. The ecosystem-related goals of the project will directly
benefit the economic, cultural, educational, scientific, and recreational interests
of the community and the State.
5)

Substantially affects public health.

The proposed action is not anticipated to substantially affect public health. The
proposed action may have a positive impact on public health by restoring native
forest and enhancing recreational opportunities for the residents of Kailua-Kona
and visitors to the area.
6)

Involves substantial secondary impacts, such as population changes or
effects on public facilities.

The proposed action is not anticipated to result in any substantial secondary
impacts, such as population changes or negative effects on public facilities. The
project proposes to enhance public facilities by adding a parking lot with
associated facilities.
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7)

Involves a substantial degradation of environmental quality.

The proposed action does not involve a substantial degradation of environmental
quality. Instead, environmental quality is anticipated to improve with the
implementation of the proposed action. Restoration of native koa forest will
enhance environmental quality by improving watershed capacity, as well as
increase available habitat for native plants and animals. .
8)

Is individually limited but cumulatively has considerable effect upon
environment or involves a commitment for larger actions.

The proposed action does not have a negative cumulative considerable effect on
the environment nor does it involve a commitment for larger actions. Though it
is anticipated that the results of this project will be positive, restoration of this
area alone is not sufficient to provide for all watershed and habitat needs.
While success in this project could lead to future restoration efforts, the
proposed restoration activities, including bulldozer soil scarification and koa
planting in the project area alone has value in restoring native forest and
promoting forest recovery. Any cumulatively effects that may result from the
project are expected to be beneficial to the community and State.
9)

Substantially affects a rare, threatened or endangered species, or its
habitat.

There are no known rare, threatened or endangered plants within the planned
project area according to DOFAW surveys. However, rare native plants and
animals are anticipated to benefit from native forest restoration and the
additional habitat provided by restored forest. Reforestation in Honua‘ula
Forest Reserve would improve critical habitat for the endangered plants Cyanea
hamatiflora ssp. carlsonii and Solanum incompletum and implements actions
recommended in the Draft Revised Recovery Plan for Hawaiian Forest Birds
(2003).
10)

Detrimentally affects air or water quality or ambient noise levels.

The proposed action will have no detrimental effects on air quality, water
quality, or noise levels. The area is remote, and construction noise will be
localized and temporary.
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.
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The planned action is not located in the flood plain, tsunami zone, beach,
erosion-prone area, geologically hazardous land, estuary, freshwater, or coastal
water and so will not affect such environmentally sensitive areas and is not
likely to suffer damage from these events. Critical habitat identified for Cyanea
hamatiflora ssp. carlsonii and Solanum incompletum will improve with
restoration activities.
12)

Substantially affects scenic vistas and view planes identified in county or
state plans or studies.

The proposed action is not anticipated to affect any vistas or view planes
identified in county or State plans or studies. Given the surrounding terrain and
proximity to existing forest, restoration of the native forest in the project area is
unlikely to substantially affect any scenic vistas or view planes. Furthermore,
improved access may enhance opportunities for public to access vista points.
13)

Requires substantial energy consumption.

The proposed action does not require substantial energy consumption, but
instead will consume small amounts of energy during bulldozer soil scarification
and/or road and fence construction activities.

IX.

LIST OF PERMITS REQUIRED FOR PROJECT

Construction of the project is anticipated to
Permit
Issuing Agency
County Building
County of Hawai‘i
Permits
National Pollution State Department of Health
Discharge
Clean Water Branch
Elimination
System (NPDES)
General Permit

X.

require the following permits:
Comment

NPDES general permit coverage
required if construction
activities involve clearing,
grading and excavation that
result in the disturbance of one
or more acres.

ENVIRONMENTAL ASSESSMENT PREPARATION
INFORMATION

This Environmental Assessment was prepared by staff of the Department of
Land and Natural Resources, Division of Forestry & Wildlife.
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APPENDIX A
Maps of the Project Area
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Appendix A, Map 1. Honua'ula Forest Reserve Reforestation Project
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Appendix A, Map 2. Honua'ula Cabin Road and New Fence Line
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Appendix A, Map 3. Hienaloli Access Road
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APPENDIX B
Botanical Surveys
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Honuaula Forest Reserve
Roger’s Trail Road Alignment Survey
Survey Date: January 11th, 2005
Tree Species
Cryptomeria japonica
Cupressus macrocarpa
Sequoia sempervirens
Pinus sp.
Acacia koa
Metrosideros polymorpha
Myoporum sandwicense
Myrsine lessertiana
Sophora chrysophylla

X
X
X
X
N
N
N
N
N

O
O
O
O
C
O
C
U
C

N
N
N
N
N
N

C
O
O
C
C
O

Shrub species
Coprosma rhynchocarpa
Dodonaea viscosa
Lythrum maritimum
Rubus hawaiiensis
Styphelia tamieamieae
Vaccinium calycinum

Grass, Sedge, and Herb Species
Carex alligata
Deschampsia nubigena
*Fragaria chiloensis
ssp. sandwicensis

N
N
N

U
O
U

N
N
X

C
U
U

Fern Species
Dryopteris wallichiana
Microlepia strigosa
Pteris cretica

* = Listed with the U.S. Fish and Wildlife Service as a Species of Concern (SOC)
Location: UTM 0196827 2178995

N = Native, X = Non-native, C = Common, O = Occasional, U = Uncommon, * = Rare (Species
of Concern)

Honuaula Tract III and Hienaloli Proposed Road Corridor Botanical Survey
March 20th and March 23rd, 2007
A botanical survey was conducted for a proposed access road within Honuaula
Tract III (March 20th, 2007) and Hienaloli 1st Tract (March 23rd, 2007). No threatened or
endangered plants were observed within the proposed access road corridor. The lower
reaches of Hienaloli 1st Tract are dominated by introduced vegetation such as bamboo
(Bambusa sp.), guava (Psidium guajava), jacaranda (Jacaranda mimosifolia), African
tulip (Spathodea campanulata), and Christmas berry (Schinus terebinthifolius), with
understory components such as broomsedge (Andropogon virginicus), basket grass
(Oplismenus hirtellus), ti (Cordyline fruticosa), Guinea grass (Panicum maximum), and
air plant (Kalanchoe pinnata) common below 2000 feet elevation. Above 2000 feet
elevation in the Hienaloli tract, native vegetation is more common with the forest
gradually becoming dominated by scattered ohia (Metrosideros polymorpha) with guava
and Christmas berry over an understory of uluhe (Dicranopteris linearis) with occasional
patches of neneleau (Rhus sandwicensis) present. Cattle damage is evident within the
Honuaula Tract III section, with other non-native trees, shrubs and herbs common in
disturbed areas.

Plant Species Observed and Frequency
Native trees:
Metrosideros polymorpha, Ohi`a, Common
Rhus sandwicensis, Neneleau, Occasional
Native shrubs:
Pipturus albidus, Mamaki, Uncommon
Vaccinium calycinum, Ohelo, Uncommon
Native ferns:
Cibotium glaucum, Hapu`u, Occasional
Cibotium menziesii, Hapu`u `i`i, Uncommon
Dicranopteris linearis, Uluhe, Common
Diplazium sandwichianum, Ho`i`o, Occasional
Microlepia strigosa, Palapalai, Occasional
Nephrolepis exaltata, Sword fern, Occasional
Lycopodium cernuum, Waiwae`iole, Occasional
Psilotum nudum, moa, Uncommon-Occasional
Sphenomeris chinensis, Pala`a, Uncommon
Native vines:
Cocculus trilobus, Huehue, Uncommon
Introduced Trees:
Bambusa sp., Bamboo, Occasional

Eriobotrya japonica, Loquat, Uncommon
Grevillea robusta, Silk oak, Occasional-Common
Jacaranda mimosifolia, Jacaranda, Occasional
Persea americana, Avocado, Uncommon
Psidium cattleianum, Strawberry guava, Common
Psidium guajava, Guava, Common
Schinus terebinthifolius, Christmas berry, Common
Spathodea campanulata, African tulip, Occasional
Terminalia myriocarpa, Jhalna, Occasional
Introduced Shrubs:
Ardisia crenata, Hilo holly, Uncommon
Arthrostema ciliatum, Uncommon
Buddleia asiatica, Dog tail, Occasional
Caesalpinia decapetala, Cat’s claw, Uncommon
Clidemia hirta, Koster’s curse, Occasional
Cordyline fruticosa, Ti, Occasional
Crotalaria incanum, Rattlepod, Uncommon
Hyptis pectinata, Comb hyptis, Common
Indigofera suffruticosa, Indigo, Uncommon
Ixora sp., Maltese cross, Uncommon
Pluchea symphitifolia, Sourbush, Occasional
Rubus rosifolius, Thimbleberry, Occasional
Senecio madagascariensis, Fire weed, Occasional
Senna septemtrionalis, kolomona, Occasional
Sida acuta, Uncommon
Introduced Herbs and Vines:
Chamaecrista nictitans, Partridge pea, Uncommon
Cirsium vulgare, Bull thistle, Occasional
Commelina diffusa, honohono, Uncommon
Conyza bonariensis, Hairy horseweed, Occasional
Cuphea carthaginensis, tarweed, Occasional
Desmodium intortum, Beggarweed, Occasional
Hedychium coronarium, White ginger, Occasional
Hedychium gardnerianum, Kahili ginger, Occasional
Hypericum mutilum, St. John’s wort, Occasional
Kalanchoe pinnata, Air plant, Uncommon
Malvaviscus arboreus, Turk’s cap, Uncommon
Passiflora edulis, Passion fruit, Uncommon
Passiflora mollissima, Banana poka, Uncommon
Phaius tankervilleae, Chinese ground orchid, Uncommon
Sigesbeckia orientalis, Oriental hawksbeard, Occasional
Spathoglottis plicata, Philippine ground orchid, Uncommon
Stachytarpheta dichotoma, Owi, Occasional
Tibouchina herbacea, Cane tibouchina, Occasional

Trifolium repens, White clover, Occasional
Introduced Ferns:
Adiantum hispidulum, Occasional
Blechnum appendiculatum, Occasional
Christella dentate, Downy wood fern, Occasional
Christella parasitica, Woodfern, Occasional
Nephrolepis multiflora, Hairy swordfern, Occasional
Introduced Grasses, Sedges and Rushes:
Andropogon virginicus, broomsedge, Occasional
Melinis minutiflora, Molasses grass, Occasional
Oplismenus hirtellus, Basket grass, Occasional
Panicum maximum, Guinea grass, Occasional
Panicum repens, Wainaku grass, Occasional
Pennisetum clandestinum, Kikuyu grass, Common
Pennisetum purpureum, Elephant grass, Occasional
Pennisetum setaceum, Fountain grass, Occasional
Pycreus polystachyos, Uncommon
Sacciolepis indica, Glenwood grass, Occasional
Schizachyrium condensatum, Beardgrass, Occasional
Setaria gracilis, Yellow foxtail, Occasional
Sporobolus africanus, Smutgrass, Occasional

APPENDIX C
Faunal Survey

Honua‘ula Reforestation Project Final EA

page 55

APPENDIX D
Letters Received During Pre-consultation

Honua‘ula Reforestation Project Final EA

page 65

APPENDIX E
Letters Received During Public Comment

Honua‘ula Reforestation Project Final EA

page 83

