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In Reply Refer To: 
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Colonel Howard J. Killian 
U.S. Army Commander 
Department of the Army 
Headquarters, United States Army Garrison, Hawaii 
Schofield Barracks, Hawaii 96857-5000 

Re: Reinitiation of the Biological Opinion of the U.S. Fish and Wildlife Service for Routine 
Military Training at Makua Military Reservation (1-2-99-F-01-R3) 

Dear Colonel Killian: 

This biological opinion responds to your request for reinitiation of formal consultation with the 
U.S. Fish and Wildlife Service (Service) pursuant to section 7 of the Endangered Species Act of 
1973, as amended.  Due to the ongoing and close coordination of our respective staffs during the 
past six months, and due to the recent reduction in scope of the proposed project description, we 
were able to complete this reinitiation by September 24, 2004, pursuant to your verbal request in 
June, 2004, and reinitiation letter dated September 23, 2004.  We finalized “The Biological 
Opinion of the U.S. Fish and Wildlife Service for Routine Military Training at Makua Military 
Reservation” (1999 Biological Opinion) on July 23, 1999, which addressed ongoing training 
activities conducted by the U.S. Army (Army) to 37 listed plants, Oahu tree snail (Achatinella 
mustelina), Oahu creeper (Paroreomyza maculata), Hawaiian hoary bat (Lasiurus cinereus 
semotus) and a conference opinion on the proposed endangered Oahu elepaio (Chasiempis 
sandwichensis ibidis).  A “Supplement to the Biological Opinion and Conference Opinion for 
Proposed Critical Habitat of the U.S. Fish and Wildlife Service for Routine Training at Makua 
Military Reservation” (2001 Supplement) was completed in October 2001.  The 2001 
Supplement addressed several modifications to the original action including the elimination of 
tracer bullets and tube- launched, optically tracked, wire guided missiles or TOW missiles and the 
discovery of two additional listed plant species in the action area.  The 2001 Supplement 
included a conference opinion that addressed training impacts to proposed critical habitat for the 
Oahu elepaio.  This 2004 reinitiation will address the potential adverse effect of routine training 
to newly designated critical habitat for 41 threatened and endangered plant species (Appendix 
A).  In addition, this reinitiation will finalize the 2001 conference opinion on the affects of 
training to critical habitat for the Oahu elepaio.   

This 2004 reinitiation, or second supplement to the 1999 Biological Opinion, is based on 
information provided by the following:   

1) Biological Assessment for Programmatic Section 7 Consultation on Routine Military 
Training at Makua Military Reservation (Biological Assessment) (November 2, 1998);  
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2) The above referenced 1999 Biological Opinion and the 2001 Supplement; 

3) Makua Endangered Species Mitigation Plan (May 4, 1999), renamed the Makua 
Endangered Species Stabilization Plan (Stabilization Plan) (May 3, 2000);   

4) Draft PFC Pililaau Range Standard Operating Procedures (SOP) (June 2001);  

5) Integrated Wildland Fire Management Plan Oahu and Pohakuloa Training Areas 
(WFMP) (October 2003);  

6) Final Implementation Plan Makua Military Reservation Island of Oahu (U.S. Army 
Garrison 2003b) (May 2003); 

7) Urgent Actions (2000 to 2002) as outlined in the Makua IP extension letters from the 
Service to the Army addressing necessary resource conservation action items to be 
completed each year prior to completion of the Makua IP; and, 

8) Informal consultation between the Army and the Service; and other sources of 
information in our files.   

The action area pursuant to our section 7 regulations consists of “all areas to be affected directly 
or indirectly by the Federal action” which would include land proposed as management units as 
delineated in the Makua IP (Figure 1).  To facilitate the analysis of the action of routine training 
and implementation of the Makua IP we have divided the Makua Military Reservation (Makua) 
action area into two categories.  One area is where military training is conducted and may be 
affected by fire caused by training activities.  The second area consists of the management units 
that are located outside of the training area (see Figure 1).  These areas are proposed sites for 
eventual stabilization of plant and snail species as discussed in the 1999 Biological Opinion and 
presented in detail in the Makua IP.  We have determined that the activities conducted by the 
Army’s Natural Resource staff will not have any detrimental effect to any listed species or any 
designated critical habitat within the “management unit” action area.  We came to this 
conclusion because any threat reduction pursuant to the Makua IP (e.g., fence building, ungulate 
removal, invasive plant removal, rat baiting) that is implemented in these areas will benefit 
critical habitats by enhancing conditions for the primary constituent elements.  The Army’s 
Natural Resource staff is trained in resource conservation and they understand that no adverse 
impacts may accompany any proposed work in these areas.  If they determine that some activity 
pursuant to the implementation of the Makua IP “may adversely affect” a listed species, or 
designated critical habitat, the Army will coordinate with the Service on that action.  The portion 
of the action area that encompasses the management units outside of the training action area, and 
the listed species or critical habitats that may overlap or coincide with these areas will not be 
considered further in this consultation.  Hence forth, the training action area will be referred to as 
the action area represented by the area as depicted on Figure 2. 

This reinitiation will address plant and elepaio designated critical habitat at Makua pursuant to 
the project descriptions from 1999 and 2001.  We have updated relevant portions of this  
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consultation to reflect the completion of the WFMP and the Makua IP; otherwise the training and 
maintenance actions proposed for the Makua installation remain the same.  A complete 
administrative record of this consultation is on file at our office. 

This reinitiated biological opinion does not rely on the regulatory definition of “destruction or 
adverse modification” of critical habitat at 50 CFR 402.02.  Instead, we have relied upon the 
statute and the August 6, 2004, Ninth Circuit Court of Appeals decision in Gifford Pinchot Task 
Force v. U.S. Fish and Wildlife Service (No. 03-35279) to complete the following analysis with 
respect to critical habitat. 

CONSULTATION HISTORY 

On June 17, 2003, the Service published a notice of final critical habitat for plants from the 
island of Oahu (68 FR 35950).  This included lands within the Makua action area. 

On July 22, 2003, a prescribed burn at Makua went out of prescription and burned approximately 
850 hectares (ha) (2,100 acres (ac)) of land within the action area (Figure 3).  The majority of the 
acreage that was impacted consisted of non-native grassland mixed with koa haole (Leucaena 
leucocephala).  However, this fire did burn approximately 200 ac of native dry forest, grassland 
and shrubland.  In addition, out of the 850 ha impacted by this fire, 60.7 ha (150 ac) of Oahu 
elepaio critical habitat, and 2.4 ha (6 ac) of plant critical habitat was impacted.   

Field surveys of the burn site were conducted on July 24, 27, and 28, 2003, with representatives 
from the Army, the State Department of Land and Natural Resources Division of Forestry and 
Wildlife, and the Service.  This team of biologists visited known plant locations and Oahu 
elepaio territories within the burn site to determine the extent of the damage from the fire to 
listed species and critical habitats.  

On July 24 2003, the Service received a Pre-Final Draft of the WFMP for Pohakuloa and Oahu 
Training Areas (dated June 2003). 

On July 30, 2003, the Service received a preliminary Post Fire Assessment for the July 22, 2003, 
fire that included an assessment of the impacts of the fire to listed species and native habitats. 

On August 4, 2003, representatives from the Army and the Service met and discussed the 
impacts of the prescribed burn at Makua, conditions that allowed the fire to escape the firebreak 
road, and the manner in which implementation of the WFMP will preclude fires from burning 
outside of the firebreak road in the future. 

On August 29, 2003, the Army delivered the Makua IP along with a letter from Colonel 
Anderson to the Service requesting assistance in lowering the cost to implement this plan. 

On September 15, 2003, the Service received a copy of the Notice of Intent to Sue for Violations 
of the Endangered Species Act – Failure to Reinitiate Formal Consultation Regarding Military 
Training and Related Activities at Makua Military Reservation addressed to Secretaries 
Rumsfeld, Brownlee and Norton, and Director Williams.   
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On September 17, 2003, Amanda McAdams (Regional Service Fire Ecologist), Gayland 
Enriques (Deputy Fire Chief/Wildland Fire Program Manager for the Army), along with Army 
and Service biologists, attended a site visit to Makua to review and discuss fire suppression and 
implementation of the WFMP. 

On September 18, 2003, the Service provided the Army with a list of all plant critical habitat and 
the associated acreage within the Makua action area. 

On October 6, 2003, the Army initiated formal consultation to address newly designated critical 
habitat within the Makua action area and pursuant to the requirement in the 1999 Biological 
Opinion, that the Army consult in the event of a fire escaping the firebreak road.  The request for 
reinitiation included a map of the action area and critical habitat, a list of the actual critical 
habitat and their associated acreages within the action area, a list of the urgent actions that had 
been completed to date, and a map of the post fire assessment area.  However, it also indicated 
that more information would be forthcoming that was pertinent to initiate formal consultation. 

On October 21, 2003, the Service requested the most current Makua Geographic Information 
System (GIS) layers and the most current plant data information as compiled by the Natural 
Resource biologists to update our database.  In addition, we requested the additional information 
outlined in the Army’s October 6, 2003, reinitiation letter. 

On October 22 and 23, 2003, the Army provided the Service with the current Makua IP GIS 
layers and data points for listed species in the action area. 

On November 6, 2003, the Service sent a letter responding to the Army’s request for consultation 
notifying the Army that additional information was required prior to initiation of formal 
consultation.  We requested a description of the manner in which Army training may affect 
designated plant critical habitat including an assessment of the effects of training on primary 
constituent elements, a discussion of cumulative effects, and an analysis of how stabilization 
efforts (as described in the Makua IP) will minimize proposed impacts to critical habitat. 

Between November 2003 and May 2004, the Service and the Army worked to clarify the exact 
number of listed plants and acreages of plant critical habitat that was lost in the July 2003 fire.  

On December 30, 2003, the Service received a Final WFMP that addressed all Army installations 
on Oahu and Hawaii. 

On February 25, 2004, the Army provided the Service with an updated boundary line for the 
Makua installation.  

From March to June 2004, the Army provided the Service with an updated description of new 
proposed actions for Makua installation, including the use of tracers and TOW missiles. 

On March 11 and 19, 2004, representatives from the Army and Service met to discuss the 
Army’s new proposed actions and the mid-credit line as addressed in the Makua IP. 



Colonel Howard J. Killian 8 

Between March 31 and April 2, 2004, the Army and Service exchanged numerous emails and 
phone conversations regarding the ongoing implementation of the Makua IP for listed species 
and their critical habitat within the action area. 

On April 5 and 6, 2004, the Army provided the Service with a reassessment of the fire risk 
determinations and the SOPs from the 1999 biological opinion. 

Between March and May, 2004, the Army and Service worked on the conservation measures that 
would address minimization and avoidance of listed species and critical habitats in the Makua 
action area.   

From March to June, 2004, the Service corresponded via phone and email with Andy Beavers, 
Fire Ecologist, Center for Environmental Management of Military Lands (CEMML), for 
assistance on vegetation mapping, fire threat analysis, and fire modeling that had been conducted 
by CEMML at Makua. 

The Service sent a letter to the Army, dated June 10, 2004, to notify Colonel Anderson that we 
had been working with his staff regarding modifications to the Makua IP.  We are in the process 
of reassessing certain aspects of the Makua IP to determine if a modified plan would address the 
goals of stabilization while reducing the cost of implementation. 

On July 26, 2004, the Army and Service met to discuss fire threats, clarify conservation 
measures and update the Service on the status of available GIS database(s). 

On August 12, 2004, the Army and Service agreed to refine the scope of this biological opinion 
to cover routine military training (without the addition of tracers, incendiary ammunition, and 
TOW missiles) and its affect on plant and elepaio critical habitat.  At this time, the Service 
agreed to expedite the completion of this consultation due to the reduction in the proposed action 
and therefore the effects to listed species and critical habitat at Makua.  We agreed to a 
completion date of September 24, 2004. 

DESCRIPTION OF THE PROPOSED ACTION 

This project description is based on the training actions as outlined in the original Makua 
Biological Opinion and the 2001 Supplement and includes information from the Biological 
Assessment, the Makua Endangered Species Mitigation Plan (renamed Stabilization Plan), Army 
SOPs, WFMP, Urgent Actions, and the Makua IP.  These documents, taken together, provide a 
complete description of the proposed action.  The following is a brief overview of the proposed 
actions to occur at Makua, which includes live-fire training as addressed in the 1999 Biological 
Opinion and 2001 Supplement, and implementation of the Makua IP on plant and Oahu elepaio 
critical habitats.   

The proposed action is to conduct routine military training, operations, and maintenance at 
Makua and to undertake several management activities for the stabilization of listed species and 
their critical habitats that occur in the action area.  Actual training activities are conducted only 
within the impact area at Makua.  However, the indirect effect from this training is fire that can 
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spread far beyond the Makua Valley due to topography, strong winds and the surrounding, 
highly flammable, fuel base.   

Makua is used for both live and blank ammunition training, and units travel to the training area 
by both surface and air.  All types of units, including field artillery, air defense artillery, 
engineer, infantry, military intelligence, military police, transportation, quartermaster (supply), 
signal (radio communication), chemical (smoke screen generation), and aviation, use Makua.  
The range at Makua accommodates squad (9 persons), platoon (27-33 persons), company (100-
150 persons), or battalion (500 persons) size units, but on the ground, primarily company sized 
training occurs.  Makua is used for live-fire and maneuvers training, primarily at company level 
and larger and is the only training area on Oahu that will support limited attack helicopter 
gunnery training. 

Makua is mainly used for the Company Combined Arms Assault Course, which is conducted 
within the southern firebreak road.  Live ammunition is used and the course has electronically 
operated “pop-up” targets for soldiers to shoot at and mock-enemy objectives for them to 
overtake as they maneuver from objective to objective.  All high-explosive, fire-causing 
ammunition is aimed to land within the confines of the firebreak roads (see Figure 3 of the 
Biological Assessment).  Currently, the area within the northern firebreak road is not heavily 
used.  Occasionally mortars and anti- tank inert rockets are fired from the northern area into the 
area within the southern firebreak road.  The rest of the installation is surrounded by steep valley 
walls that act as a buffer and safety danger zone for munitions in case of ricochets.  Makua’s 
impact area is shown in Figure 4 of the Biological Assessment. 

Table 1 from the Biological Assessment includes a list of weapons and ammunition proposed for 
use at Makua.  This original Table has been modified to reflect only weaponry that is currently 
used or will be used for training at Makua.  The Army eliminated tracer bullets and TOW 
missiles from the arsenal in 2001.  Other weapons such as the Light Anti- tank Weapon, 
Offensive grenades, Anti-tank mines, and Air-burst simulators have been removed because they 
have become obsolete or not appropriate for use at Makua.  Live-fire arsenal on Makua does 
include: small arms such as rifles, pistols, machine guns, shot guns, and helicopter guns; mortar 
and artillery rounds; shoulder launched multipurpose assault weapons; smoke grenades; 
demolitions; mines; and simulators (see Table 1).   

All ammunition will be aimed to land within the confines of the southern firebreak road.  Indirect 
fire weapons such as mortars and artillery have a potential range that is farther than the limits of 
the firebreak road.  However, restrictions on the direction and angle at which they are aimed and 
amount of powder bags that are used for each shot are precautions used to limit the distance to 
which the ammunition will travel.  Although ball bullet ammunition is fired from within the 
firebreak road, occasionally ammunition can ricochet or be overshot and may land outside the 
firebreak road.  The soldiers are only allowed to shoot at targets that are within the firebreak 
road. 
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Table 1*  Weapons and Ammunition Proposed for Use at Makua Military Reservation 
Weapon Ammunition (Ball, Link and Blank) Potential to Start Fires 
Small Arms: 
Rifles 
Pistols 
Machine Guns 
Shot Guns 
Helicopter Guns 
SAWS 
MK-19 
Grenade launcher 

.308, .38, .45, .50 caliber (inch) 
5.56, 7.62, 9 millimeter (mm) 
12 gauge shotgun 
40 mm Target Practice (TP) 
 
 

Low** 
 

Mortars and 
Artillery 

60 mm high explosive (HE) 
81 mm HE and 81 mm TP 
105 mm HE 
120 mm HE 
  

Medium*** 
 

AT-4 Anti-tank 
Weapon 

84 mm HE anti-tank rocket Medium 

Shoulder- launched 
Multipurpose 
Assault Weapon 
(SMAW) 

SMAW practice 
SMAW common practice 

Medium 

Smoke Grenades Colored 
HC white smoke 
TA smoke practice 

Medium   
 

Grenades Fragmentation 
Practice 

Low.   

Demolitions C4 and TNT Medium   
Mines Claymore Antipersonnel 

Inert Anti-personnel (Volcano 
delivery device) 
 

Medium 

Simulators Projectile- ground burst 
Booby trap 
Hand grenade  

Medium 

 Smoke Pot Medium 
 Smoke Generator Low 
*Modified from the original Table 1 (Biological Assessment) to reflect changes including  
 elimination of obsolete weapons or weapons not used at Makua. 
**Low=started fires no more than one time since August 1995 
***Medium=started fires two to nine times since August 1995 
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Standard Operating Procedures 

The SOPs outline precautions, and fire minimization and suppression procedures that will be 
followed by range personnel and soldiers on Makua.  It also provides procedures to protect 
biological and archaeological resources.  The following items in the SOP are of particular 
importance for the protection of biological resources: 

• The unit’s timeline schedule may be curtailed due to training restrictions being imposed 
as a result of unfavorable fire danger-ratings. 

• All emergencies (accidents, incidents and fires) will be immediately reported to Range 
Control.   

• Targets will not be moved or altered in any way.  Special target requests will be 
coordinated at least four weeks prior to the first day of training. 

• Fire prevention/endangered species/cultural resource briefings must be completed. 
• The commander will use the Risk Management Process to identify hazards, assess 

hazards, make risk decisions, implement controls and supervise the action. 
• The commander judges the risks associated with the selected scenario and determines any 

prudent actions taken or modifications to the exercise. 
• All weapons systems will be addressed in the Risk Assessment.  
• The written Risk Assessment Process will continue to be updated during the planning, 

and coordination sequence.  However, the process of assessing risks will continue during 
all phases of a live fire.  Leaders will maintain current copy of the risk assessment during 
training.  

• All firers have a clear field of fire to the target.  Firing will only be at designated 
observable targets.  

• Firing is stopped promptly when an unsafe act is observed/reported or when a round goes 
outside of the firebreak roads.  Anyone can call cease-fire on a range for any safety 
concern. 

• If a fire starts, training will immediately cease and fire suppression procedures, as set 
forth in Annex A of the SOP, will be followed. 

• When smoke grenades are used they will only be used in areas cleared of debris/grass and 
will be placed in metal containers.  Units are required to use metal pails or barrels 
provided by range control in which to place grenades. 

• The provisions outlined in the SOP are applicable to all fire managers, resource 
managers, range supervisors and range safety technicians, unit commanders, and all 
military personnel that utilize Makua for training, maintenance and other purposes.  All 
other personnel entering Makua will be familiar with the contents of this plan.  Deviation 
from this plan is unauthorized except by direct orders from the Commander, 25th Infantry 
Division Light (L) and Commander, U.S. Army Hawaii (USARHAW) in consultation 
with the Service. 

• The prevention of range fires is the responsibility of every soldier, contractor, and civil 
servant, working and training at Makua. 

• Army personnel need to minimize fires from starting. 
• Army personnel need to quickly extinguish fires in a safe manner by following the fire 

suppression procedures. 
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• Army personnel need to stay within the perimeter firebreak roads.  There are dangers of 
unexploded ordnance and Biologically Significant Areas outside of the roads.  If entry 
outside of the perimeter firebreak roads is absolutely necessary, coordinate through the 
25th Infantry Division (L), USARHAW, G3, Range Division-Hawaii to obtain approval. 

• All units will wash their vehicles prior to entering Makua.  Additionally, soldiers will 
clean their boots and personal gear of mud and or pests, brought from outside of the 
Makua installation, at the entrance to Makua prior to moving on to the range. 

 
Routine training in the main part of the installation occurs approximately 242 days per year. 
Other days are used for range maintenance and repairs, open houses, and the Army’s natural 
resource program work.  No military training activities, except for those that are approved by the 
Service on a case-by-case basis, occur outside the firebreak roads. 

Units generally arrive and occupy an assembly area in the westernmost field near the north gate 
where they plan training, receive environmental and fire safety briefings, prepare equipment, 
generally get ready for the training they are to accomplish, and bivouac if necessary.  Once 
preparations are complete, units usually spend several days on the range, and may travel back to 
the cantonment area (Schofield Barracks, Kaneohe Bay Marine Corps Air Station, etc.) to 
resupply or rest and refit. 

Besides active Army units in Hawaii, other military units such as the Hawaii Army National 
Guard (State of Hawaii), U.S. Army Reserves, U.S. Air Force, U.S. Navy, and U.S. Marine 
Corps train at Makua.  Their scenarios on land are basically the same as that of the Army’s 
except that the location of Makua is conducive to beach landings by the Marines.  Any potential 
adverse impacts to threatened and endangered marine species as a result of amphibious landings 
have not been addressed and will need to be addressed separately by the U.S. Marines.  All 
military units training at Makua may only use weapon systems or ammunition in a manner 
specified in the Biological Assessment and the SOP, as modified by the 2001 Supplement. 

Other Fire Minimization Measures 

The Army’s proposed actions were originally presented in the Biological Assessment and 
subsequently modified with the incorporation of the following restrictions specified in the 
Stabilization Plan and are as follows: 

1) Weapons will be aimed so that the intended path of the ammunition prior to the intended 
target will not be outside the firebreak road (except those approved by the Service on a 
case-by-case basis). 

2) Targets will be placed to minimize the possibility of ammunition going outside the 
firebreak road. 

3) Firing of any kind will not be done during the red fire danger rating as currently defined 
in the SOP.   

4) Biannual reports of all fire starts will be submitted in the same format as indicated in 
Appendix G in the Biological Assessment. 
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5) In the event that a fire occurs outside of the firebreak road, the Army will immediately 
cease all military training within Makua and focus on suppressing the fire.  

Fire Threat Delineation 

The 1998 Biological Assessment defined fire zones and their associated threat values based on 
the different vegetation types and how susceptible these vegetation types are to fire.  Makua was 
originally divided into three fire vulnerability risk categories: very high, high, and moderate (see 
Figure 8 of the Biological Assessment).  Areas in the very high category included low elevation 
vegetation comprised of light flashy fuel such as Guinea grass and molasses grass.  These areas 
extend outside of the firebreak roads and have been previously burned.  The high category 
included vegetation comprised of either woody forest immediately adjacent to grassy areas (very 
high) or cliff habitat buffered by woody forest.  The moderate classification included vegetation 
comprised of forest separated from flashy fuels and geographically separated from them by 
ridges with north facing slopes or aspects.  Areas in this category have not burned in the past.  
Moderate fire vulnerability areas included higher elevation sites with an increased moisture 
regime and reduced risk of training related fire ignition.   

Mid-Credit Line  
 
The Makua action area was divided into two zones, one of relatively high fire risk and the other 
of relatively low fire risk.  This line of division has been called the mid-credit line (see Figure 4).  
The decision to reduce fire threat zones into low and high (versus low, moderate and high as 
presented in the Biological Assessment) was based on meetings and correspondence during the 
negotiations for the 2001 Supplement, the Army’s elimination of the use of tracers and TOW 
missiles including input from both fire experts and biological experts.  In addition, the low fire 
risk area is further away from the impact areas, thus giving greater spatial separation from the 
location of the primary ignition area.  The credit aspect refers to the Makua IP and the system 
that populations of species occurring in low fire risk areas will receive more credit than 
populations in the high fire risk zone, but less than populations outside the Makua action area.  
The credit system is described in more detail in the Makua IP.   

We have retained this fire threat delineation for this reinitiation based on the same project 
description as in 1999 and the continued elimination of tracers and TOW missiles pursuant to the 
2001 Supplement.   

Wildland Fire Management Plan 

The WFMP was written in order to achieve the overall goal of reducing the risk and impact of 
wildfires by limiting their frequency, size and severity while still allowing military training, and 
is a key component of this consultation.  In the 2001 Supplement, the Service provided written 
approval of the final WFMP for Makua that provides comprehensive documentation of the 
policies, methods, and actions necessary to achieve the objective of reducing the risk of training 
related fires at Makua.  One of the most important aspects of the WFMP is the Fire Danger 
Rating System, which is tailored to each installation and the military uses found there, including 
the local weather and fuel conditions.  Weather readings are taken every hour by remote 
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automated weather stations placed at the installation (three at Makua).  To provide the data 
necessary for computing the Fire Danger Rating System indices, the remote automated weather 
stations are equipped with automated sensors including a rain gauge, wind speed/direction, air 
temperature, fuel temperature, relative humidity, and solar radiation.  This information is used to 
determine the probability of a fire starting and the difficulty of control once started.  The index 
values are arranged in three categories: Green, Yellow, and Red.  By restricting high fire prone 
activities during periods of high fire danger, the likelihood of a fire start is reduced.  
Additionally, accidental fires are more likely to occur during periods of low or moderate fire 
danger, making them easier to control and extinguish.   

The other important measures in the implementation of the WFMP, include: 1) range control 
approval and guidance must be obtained prior to occupying use of the maneuver areas; 2) the 
maintenance of two 300,000-gallon dip ponds on site; and 3) maintenance of the existing 
firebreak road.  Additional minimization measures for fire from all ignition sources are outlined 
in the project description and standard operating procedures for Makua (U.S. Army 2003). 

Vegetation Mapping Methods  
 
A vegetation map for all of the Army installations on Oahu was created.  The objective of this 
mapping endeavor was to produce digital geospatial data derived from spectral imagery 
(satellite) to represent plant communities at the Army installations, one of which was Makua 
(Figure 5).  The plant communities were delineated using orthorectified satellite imagery, 
followed by field validation at stratified random points, and a statistical analysis was used to 
assess the accuracy of the satellite mapping effort.  The minimum mapping unit was one hectare.  
The mapped categories found at Makua are urban lands, roads, open water, three non-native and 
one native forest communities, one mixed cliff community, five non-native grassland 
communities, and one non-native shrubland community.  For the extent of the map (all Oahu 
installations), the thematic (statistical) accuracy is 80 percent, but user accuracy for the mapped 
units vary from a low of 50 percent to a high of 100 percent (Kennaway et al. 2002). 

Vegetation data outside of the Makua installation boundary was not included in this mapping 
effort.  To give an approximation of the fire situation outside of the installation boundary, grassy 
areas were visually digitized from existing georeferenced color infrared aerial photographs from 
February 1998.  The additional polygons represent fire prone grassy vegetation, which could be 
composed of Panicum maximum, Melinis minutiflora, or any of several composites of 
shrub/grass complexes.  Any area not falling into this grass category was considered a “non-
grass” vegetation type.  This could include shrubs, forest, barren areas, or any combination 
thereof.  The only criterion for this category was that it not be composed of any of the grassy 
vegetation types (A. Beavers, Center for Ecological Management of Military Lands, pers. comm. 
2004). 

Stabilization Overview 

The concept of stabilization was developed during the 1999 Makua consultation process to offset 
the adverse impact from military training to listed species in the Makua action area.  The process 
and methodology for species stabilization was four years in development and included a team of  
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experts (Makua Implementation Team) represented by the Army, Service, State of Hawaii, Berry 
Botanic Garden, Hawaii Natural Heritage Program, The Nature Conservancy, U.S. Geological 
Survey and the University of Hawaii.  Stabilization will increase the environmental baseline for 
each species that fits the criteria requiring it to be stabilized.  The specific stabilization activities 
for each of the 28 plant species (out of the 37 in the 1999 Biological Opinion) and one snail 
species in Makua are outlined in the Makua IP completed in 2003. 

The Service has determined that a plant species may be considered stable when: 1) each 
population is naturally reproducing; 2) there are at least three populations each having at least 25 
(for long- lived perennials), 50 (for short- lived perennials), or 100 (for annuals) reproducing 
individuals; 3) all major threats have been controlled; and 4) each population is fully represented 
in an ex situ collection.  These standards were recommended by the Hawaii and Pacific Plant 
Recovery Coordinating Committee to the Service in July 1994 and adopted in all subsequent 
plant recovery plans (including Service 1998a, 1997, 1996 for Oahu species), along with 
additional standards for considering downlisting and delisting a species.  Exceptions and 
adjustments to the gross estimates of minimum viable population size, based on the specific 
taxon’s life history attributes, were addressed by the Makua Implementation Team.  The 
stabilization actions for the individual species are outlined in the Makua IP.   

Many of the stabilization measures outlined below are based on an understanding of what 
constitutes a population.  However, lack of basic biological knowledge of most listed Hawaiian 
plants makes it extremely difficult to determine which individuals comprise a population.  
Therefore, the term “population unit” is used in lieu of population, and is defined as the 
individuals of a species occurring at a discrete site separated by significant topographic barriers 
or habitat discontinuities from other individuals of that species, or occurring greater than 1,000 
meters (m) (3,280 feet (ft)) apart (U.S. Army Garrison 2003b).  The population units for Makua 
are described in the Makua IP. 

There are several strategies available for stabilizing population units, including protection of 
extant population units, augmentation (supplementing existing plant populations with additional 
individuals), reintroduction (reestablishing a population at a location previously occupied by a 
species), introduction (establishing a plant population in a location it was previously not known 
to occur), and translocation (moving plants from an existing location to a new location).  Thus, 
for population units that are currently stable (consisting of at least 25 reproducing individuals for 
long- lived perennials and 50 reproducing individuals for short- lived perennials, and 100 for 
annuals), stabilization may be limited to protecting and managing such a population and its 
surrounding habitat.  For population units that are not currently stable, augmentation may be 
necessary to buffer against environmental, demographic and genetic stochasticity.  This will 
require collection for full genetic representation (by way of seeds or vegetative collection) of 
many, if not all, of the existing wild populations (see U.S. Army Garrison 2003a for details on 
collection protocols).  The decision to augment carries both significant biological benefits and 
drawbacks and must be made on a case-by-case basis.  In other cases where not enough 
population units exist to reach three stable populations, reintroduction may be necessary.  Each 
method varies in terms of time and money required, likelihood of success, and biological 
integrity.  The decision about which method(s) to use is outlined in the Makua IP. 
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To achieve stabilization of the 28 plant species, 31 management units had been proposed (see 
Figure 1).  A management unit is an area designated for resource management with the express 
goal of stabilizing population units of species within native habitat.  Typically, the management 
units will be in fenced areas where ungulates and other threats are removed or controlled.  A list 
of the conservation actions taken by the Army within each management unit can be found in 
Appendix 3 of the Makua IP. 

The goal of the Makua IP is to stabilize each species that could/would be jeopardized by military 
training in the Makua action area.  Threats to the species and their habitat must be managed to 
ensure the continued survival of the species.  It is important to note that the criteria for stabilizing 
a species are less stringent (consisting of at least 25 reproducing individuals for long- lived 
perennials and 50 reproducing individuals for short- lived perennials, and 100 for annuals) than 
the criteria for delisting or recovering a species (consisting of at least 100 reproducing 
individuals for long- lived perennials, 300 reproducing individuals for short-lived perennials, and 
500 for annuals).  Although recovery is always the ideal, the Army is only expected to stabilize, 
not recover, species in order to avoid the likelihood of jeopardy from military activities. 

Management Units 

Figure 6 depicts the management units within, or adjacent to, the action area proposed by the 
Implementation Team.  Some of these units, such as Pahole (which is operated by the State of 
Hawaii), were already being managed to protect sensitive species.  The Army has continued to 
implement threat management activities such as fencing, ungulate removal and outplanting of 
listed plant species within management units.  A portion of this work has been conducted 
pursuant to the Army’s obligations as stipulated in the urgent actions that were developed during 
the three-year period the Makua IP was being written and finalized.  All of these actions benefit 
plant and elepaio critical habitat that overlap the management units. 

Integrated Training Area Management (ITAM) Program 

This program is designed to monitor and remediate impacts from training such as erosion and 
loss of vegetative cover, which is essential for concealment in training.  ITAM has the 
responsibility to maintain the installation to enhance the training experience and to offset impacts 
that may occur from frequent use.  This work will only occur within the firebreak roads and 
therefore will have little impact to any natural resources. 

Conservation Measures 
 
In addition, the Army will implement the following additional conservation measures:  

1) The Army and the Service will coordinate and develop a post- fire revegetation plan for 
any critical habitat that occurs within the Makua training action area within one year from 
the date of this biological opinion.  The plan will be appended to the Makua IP and will 
include the following: a) a list of common native species suitable for post- fire 
revegetation by habitat type; b) a timeline for revegetation of burned areas with native 
vegetation; c) a fuel modification plan for those areas where this is feasible; d) investigate 
the possibility of collection of native elements to be stored for future revegetation use; e)  
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2) a timeline for completion of the management actions; and f) an assessment of each 
critical habitat unit will be included in the revegetation plan so that a restoration goal is 
determined.  The Service will have final approval regarding changes to the Makua IP to 
ensure it meets the goals of the consultation.  

3) Implementation of the post- fire revegetation plan or other post- fire emergency actions 
cannot delay or negatively impact implementation of other actions identified in the 
Makua IP.  Remediation cannot prevent the Army's ability to implement other Makua IP 
activities. 

4) As agreed upon by the Army in the Makua IP, a specific fire management plan will be 
established for the Lower Ohikilolo, Kahanahaiki, and Kaluakauila management units 
(see Figure 6) and will include species and habitat descriptions within each management 
unit.   

5) The Army will provide an annual progress report that lists and describes the species 
specific management actions completed to date as they relate to the actions identified in 
the Makua IP.  This report will be organized in a manner agreed upon by the Service to 
ensure that the progress meets the goals of the consultation. 

6) The Army will coordinate with the Service after every fire event that escapes or ignites 
outside of the firebreak road.  This coordination will help both agencies to determine if 
fire reduction methodologies such as the WFMP and the SOPs are adequate or if any 
modifications are warranted. 

STATUS AND ENVIRONMENTAL BASELINE OF PLANT CRITICAL HABITAT 

Plant Recovery Goals and Critical Habitat 

The recovery goals for threatened and endangered plant species differ from stabilization goals 
discussed earlier.  Recovery goals include the establishment of 8 to 10 populations with a 
minimum of 100 mature, reproducing individuals per population for long-lived perennials; 300 
mature, reproducing individuals per population for short-lived perennials; and 500 mature, 
reproducing individuals per population for annuals.  (Please note that there are some specific 
exceptions to this general recovery goal of 8 to 10 populations for species that are believed to be 
very narrowly distributed.)  These recovery objectives were initially developed by the Hawaii 
and Pacific Plants Recovery Coordinating Committee and are found in all of the recovery plans 
for these species.  While they are expected to be further refined as more information on the 
population biology of each species becomes available, the justification for these objectives is 
found in the current conservation biology literature addressing the conservation of rare and 
endangered plants and animals (Beissinger and Westphal 1998; Burgman et al. 2001; Ginzburg 
et al. 1990; Hendrix and Kyhl 2000; Karieva and Wennergren 1995; Luijten et al. 2000; Meffe 
and Carroll 1996; Menges 1990; Murphy et al.1990; Podolsky 2001; Quintana-Ascencio and 
Menges 1996; Taylor 1995; Tear et al. 1995; Wolf and Harrison 2001).  A population, for the 
purposes of this discussion and as defined in the recovery plans for these species, is a unit in 
which the individuals could be regularly cross-pollinated and influenced by the same small-scale 
events and contain a minimum of 100, 300, or 500 mature, reproducing individuals.  
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By adopting the specific recovery objectives enumerated above, the adverse effects of genetic 
inbreeding and random environmental events and catastrophes, such as landslides, hurricanes or 
tsunamis, which could destroy a large percentage of a species at any one time, may be reduced 
(Menges 1990; Podolsky 2001).  The overall goal of recovery in the short-term is a successful 
population that can carry on basic life history processes, such as establishment, reproduction, and 
dispersal, at a level where the probability of extinction is low.  In the long-term, the species and 
its populations should be at a reduced risk of extinction and be adaptable to environmental 
change through evolution and migration. 

Status of the Critical Habitat – Alsinidendron obovatum (No Common Name) 

Critical Habitat Description  A total of 232 ha (574 ac) of critical habitat was designated for 
Alsinidendron obovatum on June 17, 2003 in three separate units on the island of Oahu.  Critical 
habitat was designated on State and Federal lands including Mokuleia Forest Reserve, Waianae 
Kai Forest Reserve, Nanakuli Forest Reserve and Pahole Natural Area Reserve to provide habitat 
for a total of seven populations, each comprised of a minimum of 300 mature, reproducing 
individuals of A. obovatum (68 FR 35950). 

The primary constituent elements of these units include ridges and slopes in lowland diverse 
mesic forest dominated by Acacia koa and Metrosideros polymorpha and containing one or more 
of the following associated native plant species: Alyxia oliviformis, Antidesma platyphyllum, 
Bidens torta, Cibotium chamissoi, Coprosma sp., Cyanea longiflora, Hedyotis terminalis, Ilex 
anomala, Machaerina sp., Peperomia sp., Perrottetia sandwicensis, Pipturus sp., or Psydrax 
odorata and elevations between 477 and 943 m (1,565 and 3,093 ft).  The plant community, 
associated species, and elevations are indicative of important features such as soil moisture, 
nutrient cycling and availability, temperature ranges, and light levels that are included as primary 
constituent elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  In addition to threats from aggressive non-native plants and 
habitat destruction and/or degradation by feral pigs, the primary constituent elements for critical 
habitat for Alsinidendron obovatum are also threatened by rockslides (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Seventy-one percent (164 ha; 406 ac) of the 
total statewide critical habitat for Alsinidendron obovatum is located in one unit within the 
northeastern portion of the Makua action area.  The majority of the critical habitat is in an area of 
low fire risk with less than a third of a hectare (0.9 ac) in the high fire risk area.  The critical 
habitat in combination with 12 ha (29 ac) that extend beyond the boundary of the Makua action 
area provides habitat for five populations, each comprised of 300 mature, reproducing 
individuals of A. obovatum.  It is estimated that almost all of the critical habitat is within an area 
with greater than 50 percent native plant cover (U.S. Army Garrison 2003b; L. Durand, U.S. 
Army, in litt. 2004; K. Kawelo, U.S. Army, Natural Resource staff, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The primary threats to the critical habitat are 
habitat degradation and/or destruction by feral pigs; competition for light, space, and nutrients 
from non-native plant species; snails; slugs and wildfire.  Aggressive non-native plants such as 
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Blechnum appendiculatum, Clidemia hirta, Grevillea robusta, Melinis minutiflora, Paspalum 
conjugatum, Psidium cattleianum, Rubus argutus, Schinus terebinthifolius, and/or 
Stachytarpheta australis compete for the primary constituent elements to degrade habitat quality 
and plant vigor.  In addition, critical habitat is threatened by predation of associated native plants 
by rats, slugs, the black twig borer, and the Chinese rose beetle (K. Kawelo, pers. comm. 2004; 
U.S. Army Garrison 2003b; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Ninety-six 
percent (161ha; 398 ac) of the critical habitat in the action area is in three designated 
management units (Pahole, Upper Kapuna, West Makaleha).  The Pahole Management Unit is 
fenced, and fencing is planned for the West Makaleha and Upper Kapuna management units in 
the near future.  The Army currently controls non-native plants and feral pigs within the Pahole 
and West Makaleha management units.  In addition, ground baiting for rats is conducted in the 
West Makaleha Management Unit (U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat - Alsinidendron trinerve (No Common Name) 

Critical Habitat Description  On June 17, 2003, a total of 60 ha (149 ac) in one unit was 
designated as critical habitat for Alsinidendron trinerve.  The unit is on State land (Mokuleia 
Forest Reserve, Waianae Kai Forest Reserve, and Kaala Natural Area Reserve) and provides 
habitat for four populations, each comprised of a minimum of 300 mature, reproducing 
individuals of A. trinerve (68 FR 35950).  

The primary constituent elements for this unit include slopes in wet forest or the wetter portions 
of diverse mesic forest dominated by Metrosideros polymorpha or Ilex anomala and M. 
polymorpha montane wet forest.  Associated native plant species in this habitat include:  
Broussaisia arguta, Coprosma ochracea, Diplazium sandwichianum, Gunnera sp., Hedyotis sp., 
Machaerina sp., Nothoperanema rubiginosa, Peperomia sp., Perrottetia sandwicensis, 
Phyllostegia sp., Pipturus albidus, or Vaccinium sp.  Alsinidendron trinerve grows at elevations 
between 833 and 1,233 m (2,732 and 4,044 ft).  The plant community, associated species, and 
elevations are indicative of important features such as soil moisture, nutrient cycling and 
availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species are 
competition from non-native plant species and habitat degradation by feral pigs (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Seventeen percent, 10 ha (25 ac), of the total 
statewide critical habitat for Alsinidendron trinerve is located in the Makua action area.  The unit 
is located in the far eastern portion of the action area in the low fire risk area.  A portion of the 
unit is outside of the Makua action area and consists of approximately 50 ha (124 ac).  This 
whole unit provides habitat for the conservation of four populations, each comprised of a 
minimum of 300 mature, reproducing individuals of A. trinerve.  It is estimated that more than 
one-half of the critical habitat is in an area with more than 75 percent native plant cover (K. 
Kawelo, pers. comm. 2004). 
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Threats to the Critical Habitat in the Action Area  Threats to the primary constituent elements of 
the critical habitat include competition from non-native plant species such as Buddleia asiatica, 
Clidemia hirta, Kalanchoe pinnata, and Rubus argutus; habitat degradation by feral pigs and 
rats; sphagnum moss; and fire (K. Kawelo, pers. comm. 2004; 68 FR 3590). 

Ongoing Conservation Actions for Critical Habitat Within the Action Area  Of the critical habitat 
in the Makua action area, less than one percent (0.3 ha; 0.8 ac) is in the Central and East 
Makaleha management unit.  The Army has fenced the critical habitat within the Makua action 
area and controls non-native plants within the exclosure.  The Army is also protecting critical 
habitat in the Mt. Kaala Natural Area Reserve by controlling non-native plants and ungulates, 
and is developing a method of controlling the non-native sphagnum moss (K. Kawelo, pers. 
comm. 2004). 

Status of the Critical Habitat – Bonamia menziesii (No Common Name) 

Critical Habitat Description  A total of 1,795 ha (4,415 ac) has been designated as critical habitat 
for Bonamia menziesii and is separated into nine distinct units on four Hawaiian islands.  Two 
critical habitat units are located on Kauai and include approximately 513 ha (1,267 ac), one is on 
Maui and includes 536 ha (1,325 ac), five units are on Oahu and include 608 ha (1,503 ac), and 
one is on Hawaii and includes 163 ha (402 ac).  Critical habitat has been designated primarily on 
State lands (e.g., Lihue-Koloa Forest Reserve on Kauai, Kanaio Natural Area Reserve on Maui, 
and Kaena Point State Park and Nanakuli Forest Reserve on Oahu).  Each of the critical habitat 
units provides habitat for one population of at least 300 mature, reproducing individuals of B. 
menziesii (68 FR 9116, 68 FR 25934, 68 FR 35950, 68 FR 39624). 

The primary constituent elements of the units on Oahu include steep slopes or level ground in 
dry or mesic forest in open or closed canopy containing one or more of the following associated 
native plant species: Acacia koa, Alyxia oliviformis, Dianella sandwicensis, Diospyros 
sandwicensis, Dodonaea viscosa, Erythrina sandwicensis, Hedyotis terminalis, Leptecophylla 
tameiameiae, Melicope sp., Metrosideros polymorpha, Myoporum sandwicensis, Nestegis 
sandwicensis, Pisonia sp., Pittosporum sp., Pleomele sp., Pouteria sandwicensis, Psydrax 
odorata, Rauvolfia sandwicensis, Sapindus oahuensis, Sicyos sp., Sida fallax, or Waltheria 
indica at elevations between 81 and 658 m (266 and 2,158 ft).  The plant community, associated 
species, and elevations are indicative of important features such as soil moisture, nutrient cycling 
and availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats  Primary threats to the critical habitat vary slightly between island units.  On Oahu, 
threats include habitat degradation and possible predation of associated native plant species by 
wild and feral pigs, and goats; competition with non-native plant species; fire; and potential 
impacts from military training activities (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Five percent (28 ha; 69 ac) of the total statewide 
critical habitat for Bonamia menziesii is located in two units within the Makua action area.  The 
units are located in the northwest portion of the action area, and are wholly within an area of 
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high fire risk (west of the mid-credit line).  These critical habitat units together provide habitat 
for the conservation of one population of at least 300 mature, reproducing individuals of B. 
menziesii.  It is estimated that only one-quarter of the critical habitat within the Makua action 
area for this species has a native plant component of more than 75 percent (U.S. Army Garrison 
1999; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat are competition from non-native plant species such as Aleurites 
moluccana, Grevillea robusta, Hyptis pectinata, Kalanchoe pinnata, Lantana camara, Leucaena 
leucocephala, Melia azedarach, Montanoa hibiscifolia, Panicum maximum, Passiflora suberosa, 
Pennisetum setaceum, Pimenta dioica, Psidium cattleianum, Rivina humilis, Schinus 
terebinthifolius, Syzygium cumini, and Toona ciliata; habitat degradation by feral ungulates, 
rodents, and invertebrates; and wildfire from military training activities (U.S. Army Garrison 
1999; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Of the critical 
habitat in the Makua action area, 20 percent (6 ha; 14 ac) is in a management unit (Kaluakauila).  
The Army is in the process of preparing a fire management plan for the Kaluakauila 
Management Unit.  The unit is fenced, and non-native plants and rats are controlled within the 
exclosure.  A fuel break is being constructed along the ridgeline between the management unit 
and the installation boundary (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Cenchrus agrimonioides (Kamanomano) 

Critical Habitat Description  Critical habitat was designated for this species on May 14, 2003, on 
Maui and on June 17, 2003, on Oahu.  A total of 1,242 ha (3,069 ac) in six separate units has 
been designated for Cenchrus agrimonioides.  Two critical habitat units totaling 355 ha (878 ac) 
were designated on the island of Maui and include State (Kanaio Natural Area Reserve, West 
Maui Forest Reserve) and private lands.  A total of 886 ha (3,068 ac) in four units was 
designated on Oahu on State (Mokuleia Forest Reserve, Waianae Forest Reserve, Kaala Natural 
Area Reserve) and private (Honouliuli Preserve) lands. Each of the critical habitat units on Maui 
and three of the units on Oahu provide habitat for one population, and one critical habitat unit on 
Oahu provides habitat for four populations of C. agrimonioides.  Each population will have a 
minimum of 300 mature, reproducing individuals (68 FR 25934; 68 FR 35950). 

The primary constituent elements for the units on Oahu include dry ridges, upper slopes, or 
ridges in lowland mixed mesic forest and containing one or more of the following associated 
native plant species: Acacia koa, Alyxia oliviformis, Bobea sp., Carex wahuensis, Chamaesyce 
multiformis, Coprosma foliosa, Diospyros sandwicensis, Eragrostis variabilis, Gahnia beecheyi, 
Leptecophylla tameiameiae, Metrosideros polymorpha, Nestegis sandwicensis, Psychotria sp., or 
Psydrax odorata.  Cenchrus agrimonioides grows on Oahu at elevations between 357 and 874 m 
(1,171 and 2,867 ft).  The plant community, associated species, and elevations are indicative of 
important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 
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Threats  The primary threats to critical habitat for this species on Oahu include habitat 
degradation and/or destruction by feral pigs; competition with non-native plant species; 
trampling by humans; and, fire from military training activities (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Twenty-two percent, 267 ha (661 ac) in one 
unit, of the total statewide critical habitat for Cenchrus agrimonioides is in the northeast portion 
of the Makua action area, mostly in an area of low fire risk.  Less than one hectare (0.5 ac) of 
critical habitat is in the high fire risk area (west of the mid-credit line).  The critical habitat in the 
action area, in combination with 262 ha (645 ac) that extends outside the boundary of the action 
area, provides habitat for four populations of C. agrimonioides, each comprised of a minimum of 
300 mature, reproducing individuals.  It is estimated that more than one-half of the critical 
habitat is located in an area with a minimum of 50 percent native plant cover (U.S. Army 
Garrison 2003b; L. Durand in litt. 2004; K. Kawelo, pers. comm. 2004). 

Threats to the Critical habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat include habitat degradation and/or destruction by feral pigs; 
competition with the non-native plant species Ageratina riparia, Blechnum appendiculatum, 
Casuarina sp., Clidemia hirta, Grevillea robusta, Paspalum conjugatum, Passiflora suberosa, 
Psidium cattleianum, Rubus argutus, and Schinus terebinthifolius; slugs; rats; the black twig 
borer; the Chinese rose beetle; and fire from military training activities (K. Kawelo, pers. comm. 
2004; U.S. Army Garrison 2003b; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Eighty-six 
percent (235 ha; 581 ac) of the critical habitat in the action area is in designated management 
units (Lower and Upper Kapuna, Pahole, and West Makaleha).  Activities include removal of 
non-native plants, application of rodenticide, fuel modification, firebreak management, habitat 
restoration, and black twig borer and slug control.  A portion of Upper Pahole Management Unit 
is fenced, and fencing is planned for Upper Kapuna and West Makaleha management units (U.S. 
Army Garrison 1999; U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Chamaesyce celastroides ssp. kaenana (Akoko) 

Critical Habitat Description  Critical habitat was designated for this species on June 17, 2003.  A 
total of 554 ha (1,365 ac) of critical habitat has been designated for Chamaesyce celastroides 
var. kaenana in five separate units on the island of Oahu.  Critical habitat has been designated on 
State land (such as Kaena Point State Park, and Kuaokala and Waianae Forest Reserves) and 
private land.  Three of the units provide habitat for one population each, and two of the units 
provide habitat for two populations of C. celastroides var. kaenana.  Each population will be 
comprised of a minimum of 300 mature, reproducing individuals (68 FR 35950). 

The primary constituent elements for these units include windward talus slopes, leeward rocky 
cliffs, open grassy slopes, or vegetated cliff faces in coastal dry shrubland containing one or 
more of the following associated native plant species: Artemisia australis, Boerhavia sp., 
Chamaesyce celastroides var. amplectens, Dodonaea viscosa, Gossypium tomentosum, 
Heteropogon contortus, Jacquemontia ovalifolia ssp. sandwicensis, Lipochaeta lobata, 
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Myoporum sandwicense, Plumbago zeylanica, Psilotum nudum, Psydrax odorata, Santalum 
freycinetianum, Sida fallax, or Waltheria indica.  Chamaesyce celastroides var. kaenana grows 
at elevations between 1 and 862 m (3 and 2,827 ft).  The plant community, associated species, 
and elevations are indicative of important features such as soil moisture, nutrient cycling and 
availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat include non-native plant 
species; fire; and habitat degradation due to recreational activities (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Approximately 8 ha (19 ac), or slightly over one 
percent, of the total critical habitat for Chamaesyce celastroides var. kaenana is located in two 
units of the Makua action area.  Both of the critical habitat units area located in the high fire risk 
area (west of the mid-credit line); one in the northwest and the other in the southwest portion of 
Makua.  Each unit was designated to provide habitat for the conservation of one population with 
at least 300 mature, reproducing individuals of C. celastroides var. kaenana.  It is estimated that 
seventy-eight percent of the critical habitat is located in an area with less than 25 percent native 
plant cover (U.S. Army 2003; L. Durand, pers. comm. 2003; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The primary constituent elements of the 
critical habitat are threatened by feral pigs and goats; competition with non-native plant species; 
and fire from military activities.  Aggressive non-native plants such as Acacia confusa, Grevillea 
robusta, Hyptis pectinata, Leucaena leucocephala, Melinis repens, Panicum maximum, Pluchea 
carolinensis, and Schinus terebinthifolius impact critical habitat by competing with associated 
native plants.  In addition, predation of associated native plants by rats, slugs, the black twig 
borer, and the Chinese rose beetle degrade habitat quality and plant vigor (U.S. Army Garrison 
2003b; K. Kawelo, pers. comm. 2004; 68 FR 3590). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Of the 8 ha (19 
ac) of critical habitat in the action area, less than one-half hectare (1 ac) of critical habitat is in 
the Kaluakauila and Lower Ohikilolo management units.  Several ongoing actions being 
implemented by the Army will benefit the critical habitat in the action area.  These include 
developing a fire management plan for the Kaluakauila Management Unit, restoring habitat, 
controlling non-native plants and rats within the vicinity of the management unit.  Fuel 
modification is being conducted along the ridgeline between the Kaluakauila Management Unit 
and the installation boundary to reduce the risk of fire to the site (U.S. Army Garrison 2003b; K. 
Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Chamaesyce herbstii (Akoko) 

Critical Habitat Description  A total of 497 ha (1,227 ac) of critical habitat was designated for 
Chamaesyce herbstii in three separate units on Oahu.  Critical habitat was designated on State 
(Mokuleia Forest Reserve and Pahole Natural Area Reserve) and private (Honouliuli Preserve) 
lands.  Two units provide habitat for one population each, and one unit provides habitat for five 
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populations of C. herbstii.  Each population will have a minimum of 300 mature, reproducing 
individuals (68 FR 35950). 

The primary constituent elements for these units include shaded gulch bottoms and slopes in 
mesic Acacia koa-Metrosideros polymorpha lowland forests or diverse mesic forests containing 
one or more of the following associated native plant species: Antidesma platyphyllum, Coprosma 
sp., Diplazium sandwichianum, Hedyotis sp., Hibiscus arnottianus var. arnottianus, Melicope 
sp., Morinda trimera, Pipturus albidus, Pouteria sandwicensis, Pteralyxia sp., Urera glabra, or 
Xylosma sp.  Chamaesyce herbstii grows at elevations between 433 and 928 m (1,420 and 3,044 
ft).  The plant community, associated species, and elevations are indicative of important features 
such as soil moisture, nut rient cycling and availability, temperature ranges, and light levels that 
are included as primary constituent elements of the habitat required for the conservation of this 
species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat include habitat degradation 
and/or destruction by feral pigs, competition with non-native plant species, rats, slugs, the black 
twig borer, the Chinese rose beetle, fire, and habitat degradation from naturally occurring 
stochastic events (K. Kawelo, pers. comm. 2004; 68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Fifty percent (248 ha; 612 ac) of the designated 
critical habitat for Chamaesyce herbstii is located within the Makua action area.  The critical 
habitat is located in the northeastern portion of the action area and is mostly in an area of low fire 
risk.  However, four percent (9 ha; 22 ac) is in an area of high fire risk (west of the mid-credit 
line).  The critical habitat unit within the action area, in combination with 181 ha (447 ac) 
outside the Makua action area, provides habitat for the conservation of five populations of C. 
herbstii.  Approximately 30 percent of the critical habitat is within an area of greater than 75 
percent native plant cover (U.S. Army Garrison 2003b; L. Durand in litt. 2004; K. Kawelo, pers. 
comm. 2004). 

Threats to the Critical Habitat in the Action Area  The threats to the primary constituent elements 
of the critical habitat are habitat degradation from feral goats and pigs; competition with non-
native plant species; and fire from military activities.  Critical habitat is also impacted by rats, 
slugs, the black twig borer and the Chinese rose beetle (U.S. Army Garrison 2003b; K. Kawelo, 
pers. comm. 2004; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area Approximately 89 
percent (221 ha; 546 ac) of the critical habitat within the action area coincides with the Pahole, 
Upper Kapuna, and West Makaleha management units.  Less than one hectare (2 ac) is in the 
Central and East Makaleha management unit and less than one-half hectare (1 ac) is in the Lower 
Kapuna management unit.  More than 75 percent of the critical habitat will be fenced.  The Army 
is controlling non-native plants and ungulates in the critical habitat located in Pahole, Upper 
Kapuna, and West Makaleha (K. Kawelo, pers. comm. 2004).  Fencing and removal of feral pigs 
in the Pahole drainage was completed by the Hawaii Department of Land and Natural Resources, 
Division of Forestry and Wildlife, in July 1997, and currently protects about one-half of the 
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Pahole population of Chamaesyce herbstii.  Weeding of Clidemia hirta, Psidium cattleianum, 
and Schinus terebinthifolius continues in the surrounding areas (U.S. Army Garrison 1999). 

Status of the Critical Habitat – Colubrina oppositifolia (Kauila) 

Critical Habitat Description  A total of 6,400 ha (15,814 ac) in five separate units has been 
designated for Colubrina oppositifolia on three islands.  Two units (totaling 4,621 ha; 11,453 ac) 
were designated on the island of Hawaii, two units (totaling 979 ha; 2,417 ac) were designated 
on Maui, and one unit (782 ha; 1,935 ac) was designated on Oahu.  The units were designated on 
State (e.g., Kanaio Natural Area Reserve and the Panaewa section of the West Maui Natural 
Area Reserve on Maui, and Mokuleia Forest Reserve on Oahu) and private lands.  One unit on 
the island of Hawaii and both of the units on Maui provide habitat for one population each.  The 
remaining unit on the islands of Hawaii and the unit on Oahu provides habitat for three 
populations.  Each population is comprised of a minimum of 100 mature, reproducing 
individuals of C. oppositifolia (68 FR 25934; 68 FR 35950; 68 FR 39624). 

The primary constituent elements on Oahu include lowland dry or mesic forests dominated by 
Diospyros sandwicensis containing one or more of the following associated native plant species: 
Alyxia oliviformis, Nestegis sandwicensis, Psydrax odorata, Reynoldsia sandwicensis, or 
Sapindus oahuensis.  Colubrina oppositifolia grows on Oahu at elevations between 255 and 761 
m (909 and 2,496 ft).  The plant community, associated species, and elevations are indicative of 
important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats  The primary threats to critical habitat for this species on Oahu include habitat 
destruction by feral pigs and goats; non-native plant species; damage from the black twig borer 
and Chinese rose beetle; fire; and potential impacts from military activities (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Three percent (215 ha; 532 ac) of the total 
statewide critical habitat for Colubrina oppositifolia is located within the Makua action area.  
The critical habitat is located in the northeastern portion of the action area and is in an area of 
low fire risk.  This critical habitat unit, together with 567 ha (1,403 ac) outside the Makua action 
area, provides habitat for the conservation of three populations, each comprised of a minimum of 
100 mature, reproducing individuals of C. oppositifolia.  It is estimated that 74 percent of the 
critical habitat is located in an area of no more than 50 percent native plant cover (U.S. Fish and 
Wildlife Service 2001; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The threats to the primary constituent elements 
are habitat degradation and predation by feral goats and pigs; damage from the black twig borer 
and Chinese rose beetle; and, potential impacts from military activities.  This critical habitat is 
also threatened by the non-native plant species Aleurites moluccana, Lantana camara, 
Pennisetum setaceum, Psidium cattleianum, Schinus terebinthifolius, and Syzygium cumini, 
which compete with associated native plants (K. Kawelo, pers. comm. 2004; 68 FR 35950). 
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Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Of the 215 ha 
(532 ac) in the action area, 115 ha (297 ac), or 56 percent, is within the Central and East 
Makaleha, Lower Kapuna, Upper Kapuna, and West Makaleha management units.  The Army is 
controlling ungulates and non-native plant species within the West Makaleha Management Unit.  
The Upper Kapuna Management Unit will be fenced in the near future (K. Kawelo, pers. comm. 
2004). 

Status of the Critical Habitat – Cyanea acuminata (Haha) 

Critical Habitat Description  A total of 2,580 ha (6,374 ac) has been designated for Cyanea 
acuminata in two separate units on the island of Oahu.  These units include State (such as 
Mokuleia Forest Reserve, Kaala Natural Area Reserve, and Kahana Valley State Park) and 
private lands.  One unit provides habitat for two populations and the other unit provides habitat 
for three populations, each comprised of a minimum of 300 mature, reproducing individuals of 
C. acuminata (68 FR 35950). 

The primary constituent elements for these units include slopes, ridges, or stream banks in 
Metrosideros polymorpha-Dicranopteris linearis or Acacia koa-M. polymorpha wet or mesic 
forest or shrubland, or Diospyros sandwicensis-M. polymorpha lowland mesic forest, containing 
one or more of the following associated native plant species: Antidesma sp., Broussaisia arguta, 
Chamaesyce sp., Charpentiera sp., Cyrtandra spp., Diplazium sandwichianum, Dryopteris 
sandwicensis, Dubautia laxa, Freycinetia arborea, Hedyotis centranthoides, Hedyotis. sp., 
Hibiscus sp., Ilex anomala, Labordia sp., Machaerina sp., Melicope spp., Perrottetia 
sandwicensis, Phyllostegia sp., Pipturus albidus, Pisonia sp., Psychotria sp., Sadleria sp., 
Syzygium sandwicensis, Touchardia latifolia, and Wikstroemia sp.  Cyanea acuminata grows at 
elevations between 216 and 1,208 m (708 and 3,962 ft).  The plant community, associated 
species, and elevations are indicative of important features such as soil moisture, nutrient cycling 
and availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species include 
habitat degradation and/or destruction by feral pigs; potential impacts from military activities; 
predation by rats; competition with non-native plant species; and, habitat degradation caused by 
stochastic events (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  One percent (19 ha; 47 ac) of the designated 
critical habitat for Cyanea acuminata is located in one unit within the Makua action area.  The 
critical habitat is located in the far eastern portion of the action area and is in an area of low fire 
risk.  This critical habitat within the action area, together with 64 ha (158 ac) outside the Makua 
action area, provides habitat for the conservation of two populations of C. acuminta.  It is 
estimated that 65 percent of the critical habitat is in an area with more than 75 percent native 
plant cover (K. Kawelo, pers. comm. 2004). 

Threats in the Action Area  Threats to the primary constituent elements of the critical habitat are 
similar to the overall threats listed above.  These threats include habitat degradation and/or 
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destruction by feral pigs; potential impacts, such as fire, from military activities; predation by 
rats; competition with the non-native plant species Ageratina adenophora, Aleurites moluccana, 
Clidemia hirta, Cordyline fruticosa, Dioscorea sp., Erigeron karvinskianus, Hedychium 
gardnerianum, Musa sp., Passiflora suberosa, Psidium cattleianum, Rubus argutus, and Schinus 
terebinthifolius; predation by rats and slugs; the black twig borer; and, the Chinese rose beetle 
(K. Kawelo, pers. comm. 2004; 68 FR 35950). 

Ongoing Conservation Actions Within the Action Area  Less than one percent of the critical 
habitat in the Makua action area occurs within a management unit (Central and East Makaleha).  
Currently, more than 50 percent of the critical habitat is fenced.  Within the fenced exclosure, the 
Army is controlling non-native plant species.  Non-native plants and feral pigs are being 
controlled in the adjacent West Makaleha Management Unit, and a fence to exclude feral 
ungulates from the management unit will be installed in the near future (K. Kawelo, pers. comm. 
2004). 

Status of the Critical Habitat – Cyanea grimesiana ssp. obatae (Haha) 

Critical Habitat Description  A total of 824 ha (2,035 ac) has been designated for Cyanea 
grimesiana spp. obatae in four separate units on Oahu (68 FR 35950).  Critical habitat has been 
designated on State (such as Mokuleia Forest Reserve and Pahole Natural Area Reserve), Federal 
(Lualualei Naval Reservation), and private (Honouliuli Preserve) lands.  Three of the critical 
habitat units provide habitat for one population each, and one unit provides habitat for three 
populations of C. grimesiana ssp. obatae.  Each population will have a minimum of 300 mature, 
reproducing individuals (68 FR 35950). 

The primary constituent elements for these units include steep, moist, shaded slopes in diverse 
mesic to wet lowland forests containing one or more of the following associated native plant 
species: Acacia koa, Antidesma platyphyllum, Chamaesyce sp., Charpentiera obovata, Cibotium 
chamissoi, Claoxylon sandwicense, Coprosma sp., Cyanea membranacea, Cyrtandra 
waianaeensis, Diplazium sandwichianum, Dryopteris unidentata, Dubautia sp., Freycinetia 
arborea, Hedyotis acuminata, H. terminalis, Metrosideros polymorpha, Myrsine lessertiana, 
Nothocestrum sp., Perrottetia sandwicensis, Pipturus albidus, Pisonia umbellifera, Pouteria 
sandwicensis, Psychotria hathewayi, Rumex sp., Selaginella arbuscula, or Streblus pendulinus.  
Cyanea grimesiana spp. obatae grows on Oahu at elevations between 404 and 1,092 m (1,325 
and 3,528 ft).  The plant community, associated species, and elevations are indicative of 
important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to the critical habitat include habitat 
degradation by feral pigs; competition from non-native plant species; predation of seeds or fruits 
by introduced slugs; and habitat loss or degradation caused by stochastic events (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Thirty-four percent (282 ha; 696 ac) of the 
designated critical habitat for Cyanea grimesiana ssp. obatae is located within the Makua action 
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area.  The critical habitat in the action area, in combination with 241 ha (593 ac) of habitat 
outside the Makua action area, provides for the conservation of three populations of C. 
grimesiana ssp. Obatae each with 300, mature reproducing individuals.  Most of the critical 
habitat is located the low fire risk area, with less than one percent (less than 1 ha; 1 ac) in an area 
of high fire risk (west of the mid-credit line).  It is estimated that more than one-half of the 
critical habitat is in an area with greater than 50 percent native plant cover (U.S. Fish and 
Wildlife Service 2003b; L. Durand in litt. 2004; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  Current threats to the primary constituent 
elements of the critical habitat include habitat degradation and predation by feral pigs and goats; 
predation by rats and slugs, the black twig borer and the Chinese rose beetle; and, fire.  An 
additional threat to the critical habitat includes competition from non-native plant species such as 
Ageratina riparia, Aleurites moluccana, Blechnum appendiculatum, Buddleia asiatica, Clidemia 
hirta, Christella parasitica, Lantana camara, Morella faya, Paspalum conjugatum, Passiflora 
suberosa, Psidium cattleianum, Rubus rosifolius, Schinus terebinthifolius, Setaria palmifolia, 
and Toona ciliata (U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Of the 282 ha 
(697 ac) of critical habitat in the action area, 86 percent (242 ha; 597 ac) is within the Pahole, 
Upper Kapuna, Lower Kapuna, and West Makaleha management units.  Less than 1 hectare is in 
the Central and East Makaleha Management Unit.  The Pahole Management Unit is fenced and 
the Army currently controls non-native plants and ungulates within this unit.  Fences have been 
erected around the West Makaleha plants and non-native plant and rat control is conducted 
around this management unit.  Larger fences will be constructed for the West Makaleha and 
Upper Kapuna management units in the near future (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Cyanea longiflora (Haha) 

Critical Habitat Description  A total of 431 ha (1,064 ac) of critical habitat was designated for 
Cyanea longiflora in three separate units on the island of Oahu.  Critical habitat has been 
designated on State (Mokuleia, Waianae Kai, and Pupukea-Paumalu Forest Reserves) and 
private lands.  One critical habitat unit provides habitat for one population, one unit provides 
habitat for three populations and one unit provides habitat for four populations of C. longiflora.  
Each population will have a minimum of 300 mature, reproducing individuals (68 FR 35950). 

The primary constituent elements for these units include steep slopes, bases of cliffs, or ridge 
crests in mesic Acacia koa-Metrosideros polymorpha lowland forest containing one or more of 
the following associated native plant species: Antidesma sp., Cibotium sp., Coprosma sp., 
Dicranopteris linearis, Psychotria sp., Schiedea sp., or Syzygium sandwicensis.  Cyanea 
longiflora grows at elevations between 146 and 1,191 m (479 and 3,906 ft).  The plant 
community, associated species, and elevations are indicative of important features such as soil 
moisture, nutrient cycling and availability, temperature ranges, and light levels that are included 
as primary constituent elements of the habitat required for the conservation of this species (68 
FR 35950). 
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Threats to the Critical Habitat  The primary threats to critical habitat for this species include 
habitat degradation and/or destruction by feral pigs; impacts from military activities such as fire; 
potential predation by rats; competition with non-native plant species; and habitat loss or 
degradation from stochastic events (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Fifty-two percent (225 ha; 557 ac) of the 
designated critical habitat for Cyanea longiflora is located within two units in the Makua action 
area.  Less than one percent (less than 1 ha; less than 2 ac) of the critical habitat is in an area of 
high fire risk (west of the mid-credit line).  One critical habitat unit, in combination with 137 ha 
(337 ac) outside the Makua action area, provides habitat for the conservation of four populations 
of C. longiflora.  The other critical habitat unit also straddles the Makua installation boundary 
(58 ha; 143 ac outside) and the whole unit provides include outside of the action area, that 
provides habitat for one population of C. longiflora.  It is estimated that more than one-half of 
the critical habitat within the action area is located in an area of greater than 50 percent native 
plant cover (L. Durand in litt. 2004; U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  Current threats to the primary constituent 
elements of the critical habitat are habitat degradation and predation by feral pigs and goats; 
competition with non-native plant taxa; predation by rats and slugs; and, fire.  In addition, critical 
habitat is threatened by the non-native plant species Psidium cattleianum and Rubus argutus; the 
black twig borer, and the Chinese rose beetle, which degrade habitat quality and plant vigor 
(U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area   Of the 225 ha 
(557 ac) of critical habitat in the action area, 88 percent (199 ha; 491 ac) is in the Pahole, Upper 
Kapuna, and West Makaleha management units.  Less than one hectare (2 ac) is in the Central 
and East Makaleha Management Unit and less than one-half ha (0.7 ac) is in the Lower Kapuna 
Management Unit.  The Pahole Management Unit is fenced, and feral pigs were removed in the 
Pahole drainage was completed by the State Division of Forestry and Wildlife in July 1997.  
Removal of Clidemia hirta, Psidium cattleianum and Schinus terebinthifolius continues in the 
surrounding areas (U.S. Army Garrison 2003b; U.S. Army Garrison 1999).  The West Makaleha 
and Upper Kapuna management units will be fenced in the near future.  The Army currently 
controls non-native plants and ungulates within the Pahole and West Makaleha management 
units (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Cyanea superba (No Common Name) 

Critical Habitat Description  A total of 884 ha (2,185 ac) of critical habitat for Cyanea superba 
was designated in four separate units on Oahu.  The units were designated on State (Mokuleia 
Forest Reserve, Pahole Natural Area Reserve, Kaala Natural Area Reserve, and Honolulu 
Watershed Forest Reserve) and private lands.  Two critical habitat units provide habitat for four 
populations each, one unit provides habitat for two populations and one unit provides habitat for 
one population of C. superba.  Ultimately each population would be represented by a minimum 
of 300 mature, reproducing individuals (68 FR 35950). 
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The primary constituent elements of these units include mesic forest on sloping terrain on a well-
drained rocky substrate and containing one or more of the following associated native plant 
species: Diospyros sp., Hedyotis terminalis, Metrosideros polymorpha, Nestegis sandwicensis, 
Pisonia brunoniana, Psychotria sp., or Xylosma sp. and elevations between 232 and 872 m (761 
and 2,991 ft).  The plant community, associated species, and elevations are indicative of 
important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats to the critical habitat  The primary threats to critical habitat for this species include 
habitat degradation by feral pigs; competition with non-native plants; and wildfire (68 FR 
35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Thirty-four percent (302 ha; 746 ac) of the 
designated critical habitat for Cyanea superba is located in one unit within the Makua action 
area.  Located in the northeastern portion of the action area, the critical habitat unit is almost 
entirely within the low fire risk area.  Less than one-half of a hectare (1 ac) is in an area of high 
fire risk.  This critical habitat unit provides habitat for the conservation of four populations, each 
with a minimum of 300 mature, reproducing individuals of C. superba.  It is estimated that more 
than one-half of the critical habitat is located in forest habitat with greater than 50 percent native 
plant cover (U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The threats to the primary constituent elements 
are habitat degradation and predation by feral pigs and goats; competition with non-native plants; 
predation by rats and slugs; and fire from military activities.  Additional threats to the critical 
habitat include replacement of native plant species with non-native plant species such as 
Aleurites moluccana, Melinis minutiflora, Psidium cattleianum, and Schinus terebinthifolius; and 
habitat degradation caused by the black twig borer and the Chinese rose beetle (U.S. Army 
Garrison 2003b; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Eighty-four 
percent (254 ha; 627 ac) of the critical habitat in the action area is in the Pahole, Upper and 
Lower Kapuna and West Makaleha management units.  Less than one-half of a hectare (0.7 ac) 
of the critical habitat is in the Central and East Makaleha management unit.  The Pahole 
Management Unit is fenced and in July 1997, the Department of Forestry and Wildlife staff, 
constructed fenced enclosures and removed feral pigs within the Pahole drainage.  Control of 
ungulates and non-native plants Clidemia hirta, Psidium cattleianum and Schinus terebinthifolius 
is conducted in the surrounding areas (U.S. Army Garrison 2003b; U.S. Army Garrison 1999).  
A fence will be constructed in the West Makaleha and Upper Kapuna management units in the 
near future (L. Durand in litt. 2004; K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Cyrtandra dentata (Haiwale) 

Critical Habitat Description  A total of 306 ha (756 ac) has been designated for Cyrtandra 
dentata in one unit on the island of Oahu.  Critical habitat was designated on State land 
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(Mokuleia Forest Reserve and Pahole Natural Area Reserve).  This unit provides habitat for a 
total of three populations, each with a minimum of 300 mature, reproducing individuals (68 FR 
35950). 

The primary constituent elements include gulches, slopes, stream banks, or ravines in mesic or 
wet forest and containing one or more of the following associated native plant species: Acacia 
koa, Metrosideros polymorpha, Pipturus albidus, Pisonia sandwicensis, P. umbellifera, Pouteria 
sandwicensis, Syzygium sandwicensis, or Urera glabra and elevations between 319 and 880 m 
(1,046 and 2,886 ft).  The plant community, associated species, and elevations are indicative of 
important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species include 
competition with non-native plant species; predation of native plants by rats; fire; and habitat 
degradation from stochastic events such as landslides, hurricanes and flooding (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Ninety-nine percent (304 ha; 752 ac) of the 
designated critical habitat for Cyrtandra dentata is located in the Makua action area.  The critical 
habitat unit is located in the northeastern portion of the action area, predominantly within the low 
fire risk area.  However, a small portion (1 ha; 2 ac) of the critical habitat is in an area of high 
fire risk (west of the mid-credit line).  This critical habitat unit, in combination with 2 ha (4 ac) 
outside the Makua action area, provides habitat for the conservation of three populations, each 
with at least 300 mature, reproducing individuals of C. dentata.  It is estimated that more than 
one-half of the critical habitat is located in forest habitat with greater than 50 percent native 
cover (U.S. Army Garrison 2003b; U.S. Fish and Wildlife Service 2003; K. Kawelo, pers. comm. 
2004). 

Threats to the Critical Habitat in the Action Area  The threats to the primary constituent elements 
are habitat degradation and predation by feral pigs and goats; competition with non-native plant 
taxa; predation by rats and slugs; and fire.  In addition, threats also include the replacement of 
associated native plant species with non-native plant species such as Aleurites moluccana, 
Blechnum appendiculatum, Christella parasitica, Clidemia hirta, Psidium cattleianum, Psidium 
guajava, and Schinus terebinthifolius; habitat degradation caused by the black twig borer and the 
Chinese rose beetle; and flooding (U.S. Army Garrison 2003b; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Eighty-nine 
percent or 272 ha (674 ac) of the critical habitat in the action area is in management units 
(Pahole, Lower Kapuna, Upper Kapuna, and West Makaleha).  Less than 1 hectare (1.6 ac) of the 
critical habitat is in the Central and East Makaleha Management Unit and less than one-half 
hectare (0.7 ac) is in the Kahanahaiki Management Unit.  Fencing and feral pig removal in 
Pahole drainage, part of the Pahole Management Unit, was completed by the Department of 
Forestry and Wildlife in July 1997.  The Army currently controls non-native plants and ungulates 
within the Pahole and West Makaleha management units.  The West Makaleha and Upper 
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Kapuna management units will be fenced in the near future (U.S. Army Garrison 1999; U.S. Fish 
and Wildlife Service 2003; K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Delissea subcordata (Oha) 

Critical Habitat Description  A total of 1,517 ha (3,748 ac) of critical habitat has been designated 
for Delissea subcordata in six separate units on the island of Oahu.  Critical habitat was 
designated on State (Mokuleia Forest Reserve and Pahole and Kaala Natural Area Reserves) and 
private (Honouliuli Preserve) lands.  Three of the critical habitat units provide habitat for one 
population each, two units provide for three populations each and one unit provides habitat for 
four populations of D. subcordata.  Each population should have a minimum of 300 mature, 
reproducing individuals (68 FR 35950). 

The primary constituent elements for these units include moderate to steep gulch slopes in mixed 
mesic forests containing one or more of the following associated native plant species: Acacia 
koa, Alyxia oliviformis, Antidesma sp., Bobea sp., Claoxylon sandwicense, Chamaesyce 
multiformis, Charpentiera obovata, Diospyros hillebrandii, D. sandwicensis, Hedyotis 
acuminata, Metrosideros polymorpha, Myrsine lanaiensis, Nestegis sandwicensis, Pisonia sp., 
Pouteria sandwicensis, Psychotria hathewayi, Psydrax odorata, or Streblus pendulinus and 
elevations between 179 and 928 m (587 and 3,044 ft).  The plant community, associated species, 
and elevations are indicative of important features such as soil moisture, nutrient cycling and 
availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species include 
habitat degradation and/or destruction by pigs and goats; impacts from military activities; 
predation by rats and slugs; competition with non-native plant species; fire; and stochastic events 
(68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Twenty percent (305 ha; 754 ac) of the total 
critical habitat for Delissea subcordata is located within the Makua action area.  This includes 
one critical habitat unit located in the northeastern portion of the action area, predominantly 
within the low fire risk area; however, a small portion (0.6 ha; 1.4 ac) is located in the high fire 
risk area (west of the mid-credit line).  This critical habitat is part of a larger 764 ha (1,885 ac) 
critical habitat unit that extends outside of the boundaries of the Makua action area and provides 
habitat for the conservation of four populations, each comprised of 300 mature, reproducing 
individuals of D. subcordata.  It is estimated that more than one-half of the critical habitat is 
located in forest habitat with greater than 50 percent native plant cover (U.S. Army Garrison 
2003b; U.S. Fish and Wildlife Service 2003; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat within the action area include potential fire from military actions; 
competition with non-native plant species; and detrimental impacts from feral ungulates, rats, 
and slugs.  Additional threats to the critical habitat include habitat degradation and/or destruction 
by replacement of native plant species with non-native plant species such as Blechnum 
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appendiculatum, Clidemia hirta, Grevillea robusta, Lantana camara, Melinis minutiflora, 
Oplismenus hirtellus, Passiflora suberosa, Pimenta dioica, Psidium cattleianum, Schinus 
terebinthifolius, Syzygium cumini, and Toona ciliata; and drought (U.S. Army Garrison 2003b; 
68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Seventy-eight 
percent (238 ha; 590 ac) of critical habitat in the action area is in the Pahole, Upper and Lower 
Kapuna, West Makaleha, Central and East Makaleha and Kahanahaiki management units.  The 
Pahole Management Unit is fenced and fences for West Makaleha and Upper Kapuna 
management units are planned for the near future.  The Army currently controls non-native 
plants and ungulates within the Pahole and West Makaleha management units (K. Kawelo, pers. 
comm. 2004). 

Status of the Critical Habitat – Diellia falcata (No Common Name) 

Critical Habitat Description  A total of 600 ha (1,483 ac) of critical habitat has been designated 
for Diellia falcata in four separate units on Oahu.  Critical habitat was designated on State 
(Pahole Natural Area Reserve and Mokuleia Forest Reserve), Federal (Lualualei Naval 
Reservation), and private (Honouliuli Preserve) lands.  Two of the critical habitat units provide 
habitat for one population each, one unit provides habitat for three populations, and one unit 
provides habitat for four populations, each with at least 300 mature, reproducing individuals of 
D. falcata (68 FR 35950). 

The primary constituent elements for these units include deep shade or open understory on 
moderate to moderately steep slopes and gulch bottoms in diverse mesic forest containing one or 
more of the following associated native plant species: Acacia koa, Alyxia oliviformis, Antidesma 
sp., Asplenium kaulfussii, Carex meyenii, Charpentiera sp., Claoxylon sandwicense, Coprosma 
foliosa, Diospyros hillebrandii, D. sandwicensis, Diplazium sandwichianum, Doodia kunthiana, 
Dryopteris unidentata, Elaeocarpus bifidus, Freycinetia arborea, Hedyotis terminalis, Hibiscus 
sp., Melicope sp., Metrosideros polymorpha, Myrsine lanaiensis, Nephrolepis exaltata, Nestegis 
sandwicensis, Nothocestrum sp., Pipturus sp., Pisonia sandwicensis, Pouteria sandwicensis, 
Psychotria sp., Psydrax odorata, Sapindus oahuensis, Selaginella arbuscula, Sophora 
chrysophylla, or Xylosma sp. and elevations between 394 and 932 m (1,292 and 3,057 ft).  The 
plant community, associated species, and elevations are indicative of important features such as 
soil moisture, nutrient cycling and availability, temperature ranges, and light levels that are 
included as primary constituent elements of the habitat required for the conservation of this 
species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species include 
habitat degradation by feral goats and pigs; competition from non-native plant species; and fire 
(68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Ten percent (60 ha; 147 ac) of the designated 
critical habitat for Diellia falcata is located in one unit within the Makua action area.  This 
critical habitat unit is located in the northeastern portion of the action area, entirely within an 
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area of low fire risk.  The critical habitat unit provides habitat for one population of at least 300 
mature, reproducing individuals of D. falcata.  It is estimated that more than 80 percent of the 
critical habitat is located in forest with greater than 50 percent native plant cover (U.S. Fish and 
Wildlife Service 2003; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat within the action area include fire from military actions; 
competition with non-native plant species such as Aleurites moluccana, Ageratina riparia, 
Blechnum appendiculatum, Christella parasitica, Clidemia hirta, Grevillea robusta, Heliocarpus 
popayanensis, Kalanchoe pinnata, Lantana camara, Melinis minutiflora, Paspalum conjugatum, 
Passiflora ligularis, Passiflora suberosa, Pimenta dioica, Psidium cattleianum, Psidium 
guajava, Rubus argutus, Schefflera actinophylla, Schinus terebinthifolius, Syzygium cumini, and 
Toona ciliata; and detrimental impacts from feral ungulates (U.S. Fish and Wildlife Service 
2003; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Of the critical 
habitat in the action area, 83 percent (49 ha; 122 ac) is in management units (Upper Kapuna and 
West Makaleha).  The West Makaleha and Upper Kapuna management units will be fenced in 
the near future.  The Army currently controls non-native plants and feral pigs within the Pahole 
and West Makaleha management units.  In addition, ground baiting for rats is conducted in the 
West Makaleha Management Unit (U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Diplazium molokaiense (No Common Name) 

Critical Habitat Description  A total of 3,167 ha (7,825 ac) of critical habitat has been designated 
for Diplazium molokaiense in six separate units on Kauai, Maui, Molokai and Oahu.  Critical 
habitat was designated on State (Kuia Natural Area Reserve on Kauai; Makawao Forest Reserve 
on Maui; and Mokuleia Forest Reserve on Oahu) and private lands.  Four critical habitat units 
provide habitat for one population each, one critical habitat unit provides habitat for two 
populations and another unit provides habitat for three populations of D. molokaiense.  Each 
population should contain a minimum of 300 mature, reproducing individuals (68 FR 9116; 68 
FR 12982; 68 FR 25934; 68 FR 35950). 

The primary constituent elements for the unit on Oahu include steep, rocky, wooded gulch walls 
in wet forests and elevations between 618 and 1,202 m (2,027 and 3,943 ft).  The plant 
community, associated species, and elevations are indicative of important features such as soil 
moisture, nutrient cycling and availability, temperature ranges, and light levels that are included 
as primary constituent elements of the habitat required for the conservation of this species (68 
FR 35950). 

Threats  The primary threats to critical habitat include habitat degradation by feral goats and 
pigs; competition from non-native plant species; and fire (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  One percent (23 ha; 56 ac) of the designated 
critical habitat for Diplazium molokaiense is located in one unit within the Makua action area.  
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The critical habitat unit is located in the far eastern portion of the action area in the low fire risk 
area.  This portion of the critical habitat, together with 115 ha (284 ac) outside the Makua action 
area, provides habitat for one population of at least 300 mature, reproducing individuals of D. 
molokaiense.  It is estimated that more than one-half of the critical habitat is located in an area 
with 25 to 50 percent native plant cover (K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  Threats to the primary constituent elements of 
the critical habitat in the action area include replacement of native plant species with non-native 
plant species such as Blechnum appendiculatum, Clidemia hirta, Grevillea robusta, Melinis 
minutiflora, Paspalum conjugatum, Psidium cattleianum, Rubus argutus, Schinus 
terebinthifolius, and/or Stachytarpheta australis; habitat degradation by feral pigs; and fire from 
military activities (K. Kawelo, pers. comm. 2004). 

Ongoing Conservation Actions to the Critical Habitat Within the Action Area  Less than one 
percent (0.03 ha, 0.08 ac) of the critical habitat in the action area is in the Central and East 
Makaleha management units.  The Army plans to fence this management unit, remove ungulates, 
and reduce non-native plants within the fenced areas, pursuant to the Makua IP.  

Status of the Critical Habitat – Dubautia herbstobatae (Naenae) 

Critical Habitat Description  A total of 91 ha (226 ac) of critical habitat was designated for 
Dubautia herbstobatae in three separate units on the island of Oahu.  Two of the units provide 
habitat for one population each and one critical habitat unit provides habitat for two populations, 
each to have a minimum of 300 mature, reproducing individuals of D. herbstobatae (68 FR 
35950). 

The primary constituent elements for these units include rock outcrops, ridges, moderate slopes, 
or vertical cliffs in dry or mesic shrubland containing one or more of the following associated 
native plant species: Artemisia australis, Bidens torta, Carex meyenii, Chamaesyce celastroides, 
Dodonaea viscosa, Eragrostis variabilis, Metrosideros polymorpha, or Schiedea mannii and 
elevations between 473 and 975 m (1,551 and 3,198 ft).  The plant community, associated 
species, and elevations indicative of important features such as soil moisture, nutrient cycling 
and availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat include habitat degradation 
by feral goats and pigs; competition from non-native plant species; fire; and habitat degradation 
from naturally occurring events (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Sixteen percent or 14 ha (36 ac) of the 
designated statewide critical habitat is located within the Makua action area.  The two units are 
located in the central-south portion of the action area and some portions are in the high fire risk 
area (west of the mid-credit line).  These critical habitat units provide habitat for the conservation 
of three populations, each comprised of a minimum of 300 mature, reproducing individuals of 
Dubautia herbstobatae.  It is estimated that the majority of the critical habitat is in forest habitat 
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with greater than 25 percent native plant cover (U.S. Army Garrison 2003b; K. Kawelo, pers. 
comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat within the action area include fire from military actions; 
competition with non-native plant species such as Ageratina riparia, Bromus hordeaceus ssp. 
hordeaceus, Grevillea robusta, Leucaena leucocephala, Melinis minutiflora, Melinis repens, and 
Schinus terebinthifolius; and detrimental impacts from feral ungulates (U.S. Army Garrison 
2003b; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Fourteen percent 
(approximately 2 ha; approximately 6 ac) of the critical habitat in the action area is with the 
Ohikilolo and Upper Keaau management units.  The best quality habitat for this species occurs 
within the installation boundary and is actively managed by the Army.  The habitat located on 
the Makua Valley side of the Ohikilolo Management Unit is protected by a fence, and within the 
fenced area the Army is controlling non-native plant species (L. Durand in litt. 2004; K. Kawelo, 
pers. comm. 2004). 

Status of the Critical Habitat – Euphorbia haeleeleana (Akoko) 

Critical Habitat Description  Critical habitat was designated for this species on Kauai on 
February 27, 2003, and on Oahu on June 17, 2003.  A total of 1,020 ha (2,522 ac) in five separate 
units has been designated for Euphorbia haeleeleana.  Three units are located on Kauai and 
include 659 ha (1,630 ac) and two are on Oahu totaling 370 ha (919 ac).  Each unit on Kauai will 
provide habitat for two populations, one unit on Oahu provides habitat for one population, and 
the other Oahu unit provides habitat for three populations of E. haeleeleana.  Each population 
will have a minimum of 300 mature, reproducing individuals (68 FR 9116; 68 FR 35950). 

The primary constituent elements for the critical habitat units on Oahu include dry forest 
dominated by Diospyros sp. and containing one or more of the following associated native plant 
species: Dodonaea viscosa, Erythrina sandwicensis, Pleomele sp., Psydrax odorata, Reynoldsia 
sandwicensis, or Sapindus oahuensis and elevations between 156 and 526 m (512 and 1,725 ft).  
The plant community, associated species, and elevations are indicative of important features such 
as soil moisture, nutrient cycling and availability, temperature ranges, and light levels that are 
included as primary constituent elements of the habitat required for the conservation of this 
species (68 FR 35950). 

Threats  The primary threats to critical habitat for this species on Oahu include habitat 
degradation and/or destruction by feral goats, pigs and rats; fire; potential impacts from military 
activities; and competition with non-native plant species (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Less than one percent, 4 ha (11 ac), of the 
designated critical habitat for Euphorbia haeleeleana is located in one unit within the Makua 
action area.  The critical habitat is located in the northwestern portion of the action area and is in 
the high fire risk area (west of the mid-credit line).  This critical habitat unit provides habitat for 
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one population with at least 300 mature, reproducing individuals of E. haeleeleana.  It is 
estimated that all of the critical habitat is located in an area with greater than 75 percent non-
native plant cover (U.S. Fish and Wildlife Service 1999b; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat within the action area include fire from military actions; habitat 
degradation and/or destruction by feral ungulates; and competition with the non-native plant taxa 
Aleurites moluccana, Digitaria insularis, Grevillea robusta, Hyptis pectinata, Kalanchoe 
pinnata, Lantana camara, Leucaena leucocephala, Melia azedarach, Melinis minutiflora, 
Panicum maximum, Passiflora suberosa, Psidium cattleianum, Rivina humilis, Schinus 
terebinthifolius, Syzygium cumini, and Toona ciliata (U.S. Army Garrison 1999; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  All of the critical 
habitat in the action area (4 ha; 11 ac) is located in the Kaluakauila Management Unit.  The 
Army is in the process of developing a site-specific fire management plan for this management 
unit.  The unit is fenced, and non-native plants and rats are controlled within the exclosure.  Fuel 
modification is being conducted along the ridgeline between the management unit and the 
installation boundary to reduce the risk of fire and protect the critical habitat in this management 
unit (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Flueggea neowawraea (Mehamehame) 

Critical Habitat Description  A total of 2,927 ha (7,232 ac) of critical habitat was designated for 
Flueggea neowawraea in 12 separate units on five islands.  Each unit provides habitat for one or 
more populations, each comprised of a minimum of 100 mature, reproducing individuals.  On 
Kauai, a total of 595 ha (1,471 ac) in six units has been designated to provide habitat for one 
population each on State lands (Alakai Wilderness Preserve; Kuia and Hono o Na Pali Natural 
Area Reserves; and Na Pali Coast State Park).  The 61 ha (151 ac) unit on State land (Molokai 
Forest Reserve) on Molokai was designated to provide habitat for one population.  Two units, 
totaling 102 ha (252 ac) on State lands on Maui, in combination with non-designated private 
land, provides habitat for one population.  On the island of Hawaii, 1,475 ha (3,645 ac), each of 
the two units on State (South Kona Forest Reserve and Manuka Natural Area Reserve) and 
private lands, provides habitat for one population.  On Oahu, a total of 845 ha (2,087 ac) in one 
unit on State lands (Mokuleia Forest Reserve; Pahole and Mt. Kaala Natural Area Reserves) 
provides habitat for one population of F. neowawraea (68 FR 9116; 68 FR 12982; 68 FR 25934; 
68 FR 35950; 68 FR 39624). 

The primary constituent elements for the unit on Oahu include gulch slopes, ridge crests, near 
streams in dry or mesic forest and containing one or more of the following associated native 
plant species: Alyxia oliviformis, Antidesma platyphyllum, A. pulvinatum, Bobea sp., 
Chamaesyce herbstii, C. multiformis, Charpentiera sp., Claoxylon sandwicense, Diospyros 
hillebrandii, D. sandwicensis, Erythrina sandwicensis, Hedyotis terminalis, Hibiscus 
arnottianus, Metrosideros polymorpha, Morinda trimera, Myoporum sandwicense, Myrsine sp., 
Nestegis sandwicensis, Pipturus albidus, Pisonia sandwicensis, P. umbellifera, Pittosporum sp., 
Pleomele sp., Psydrax odorata, Pteralyxia sp., Rauvolfia sandwicensis, Sapindus oahuensis, or 
Streblus pendulinus and elevations between 335 to 1,006 m (1,099 to 3,300 ft).  The plant 
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community, associated species, and elevations are indicative of important features such as soil 
moisture, nutrient cycling and availability, temperature ranges, and light levels that are included 
as primary constituent elements of the habitat required for the conservation of this species (68 
FR 35950). 

Threats  The primary threats to critical habitat for this species on Oahu include habitat 
degradation by feral pigs and goats; non-native plant species; fire; and predation by the Chinese 
rose beetle and the black twig borer (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Twelve percent, 350 ha (864 ac), of the 
designated critical habitat for Flueggea neowawraea is located in one unit in the northeastern 
portion the Makua action area, mostly in an area of low fire risk.  However, a small portion 
(approximately 6 ha; 14 ac), of the critical habitat is located in the high fire risk area (west of the 
mid-credit line).  This critical habitat in combination with 495 ha (1,223 ac) that extend outside 
the boundary of the Makua action area, provides habitat for one population of F. neowawraea.  It 
is estimated that a little more than one-half of the critical habitat is located in forest with more 
than 50 percent native plant cover (K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat within the action area include fire; and detrimental impacts from 
the black twig borer, the Chinese rose beetle, and feral ungulates (goats and pigs).  In addition, 
critical habitat is threatened by replacement of native plant species with non-native plant species 
such as Ageratina riparia, Aleurites moluccana, Blechnum appendiculatum, Clidemia hirta, 
Ficus macrophylla, Ficus microcarpa, Grevillea robusta, Kalanchoe pinnata, Lantana camara, 
Melinis minutiflora, Paspalum conjugatum, Passiflora suberosa, Psidium spp., Rivina sp., 
Schinus terebinthifolius, Syzygium cumini, and Toona ciliata (U.S. Army Garrison 2003b; 68 FR 
35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Seventy percent, 
or 246 ha (607 ac), of the critical habitat in the action area is located in the Pahole, Upper and 
Lower Kapuna, and West Makaleha).  The Pahole Management Unit is fenced and enclosures for 
the West Makaleha and Upper Kapuna management units are being considered for the near 
future.  The Army currently controls non-native plants and ungulates within the Pahole and West 
Makaleha management units (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Gouania vitifolia (No Common Name) 

Critical Habitat Description  A total of 2,769 ha (6,842 ac) of critical habitat was designated on 
Maui and Oahu in nine separate units for Gouania vitifolia.  Each unit provides habitat for one or 
more populations, each comprised of a minimum of 300 mature, reproducing individuals.  One 
486 ha (1,198 ac) unit has been designated on State (West Maui Natural Area Reserve) and 
private lands on Maui (68 FR 25934).  On Oahu, eight units, six of which provide habitat for one 
population each, and two units provide habitat for one population of G. vitifolia.  These units are 
on State (Kuaokala, Makua, Keaau, Mokuleia, and Waianae Kai Forest Reserves; and, Kaena 
Point State Park) and private lands (68 FR 35950). 
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The primary constituent elements for the Oahu critical habitat units include sides of ridges or 
gulches in dry to mesic forests and containing one or more of the following associated native 
plant species: Bidens sp., Carex meyenii, Chamaesyce sp., Diospyros sandwicensis, Dodonaea 
viscosa, Erythrina sandwicensis, Hedyotis sp., Hibiscus arnottianus, Melicope sp., Nestegis 
sandwicensis, Pipturus albidus, Psychotria sp., or Urera glabra and elevations between 50 to 
944 m (164 to 3,096 ft).  The plant community, associated species, and elevations are indicative 
of important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats  The primary threats to critical habitat for this species include habitat destruction by non-
native plant species and feral pigs (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Almost two percent, 47 ha (116 ac), of the 
designated critical habitat for Gouania vitifolia is located within the Makua action area.  Two 
units are located in the northwestern portion, and two units are in the southwestern portion of the 
action area.  All four units are in areas of high fire risk.  These units provide habitat for three 
populations of G. vitifolia.  It is estimated that close to 90 percent of the critical habitat is located 
in forest with less than 25 percent native plant cover (K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  Threats to the primary constituent elements 
include replacement of native plant species with non-native plant species such as Aleurites 
moluccana, Buddleia asiatica, Cordyline fruticosa, Hyptis pectinata, Lantana camara, Leucaena 
leucocephala, Melinis minutiflora, Oplismenus hirtellus, Panicum maximum, Passiflora edulis, 
Passiflora ligularis, Passiflora suberosa, Psidium cattleianum, Rubus argutus, Schinus 
terebinthifolius and Toona ciliata; habitat destruction by feral pigs and goats (68 FR 35950); and 
fire from military training activities.  

Ongoing Conservation Actions to the Critical Habitat Within the Action Area  Less than one 
percent of the critical habitat in the action area is located in Kaluakauila and Lower Ohikilolo 
management units.  The Army will develop a fire management plan for both of these 
management units.  The Kaluakauila Management Unit is fenced and non-native plants and rats 
are controlled within the exclosure.  Some fuel modification is being conducted along the 
ridgeline between Kaluakauila Management Unit and the installation boundary to reduce the risk 
of fire in this area (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Hedyotis degeneri (No Common Name) 

Critical Habitat Description  A total of 928 ha (2,294 ac) of critical habitat for Hedyotis degeneri 
was designated in two separate units on the island.  Critical habitat is located on State land to 
include Mokuleia and Waianae Kai Forest Reserves and Kaala and Pahole Natural Area 
Reserves.  One critical habitat unit provides habitat for one population and the other provides 
habitat for eight populations, each comprised of a minimum of 300 mature, reproducing 
individuals of H. degeneri (68 FR 35950). 
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The primary constituent elements for these units include ridge crests in diverse mesic forest and 
containing one or more of the following associated native plant species: Alyxia oliviformis, 
Carex meyenii, Chamaesyce multiformis, Cocculus sp., Dicranopteris linearis, Diospyros 
sandwicensis, Dodonaea viscosa, Gahnia sp., Hedyotis terminalis, Leptecophylla tameiameiae, 
Lysimachia hillebrandii, Lobelia yuccoides, Metrosideros polymorpha, Pleomele sp., Psydrax 
odorata, Psychotria hathewayi, or Wikstroemia oahuensis and elevations between 360 and 1,083 
m (1,181 and 3,552 ft).  The plant community, associated species, and elevations are indicative 
of important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species include 
habitat destruction by feral pigs, competition from non-native plant species, and habitat 
destruction from random stochastic events (68 FR 35950). 

Environmental Baseline of the  Critical Habitat 

Status of the Critical Habitat in the Action Area  Thirty percent (283 ha; 698 ac) of the 
designated critical habitat for Hedyotis degeneri is located in one unit within the Makua action 
area.  The critical habitat is almost entirely in the low fire risk area.  Less than one-half of a ha (1 
ac) of critical habitat is in the high fire risk area.  This critical habitat in combination with 351 ha 
(1,567 ac) that extends outside the Makua action area provides habitat for eight populations of H. 
degeneri.  It is estimated that more than one-half of the critical habitat is in forest habitat with 
greater than 25 percent native plant cover (U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 
2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements within the action area include fire; competition with non-native plant species such as 
Ageratina adenophora, Blechnum appendiculatum, Clidemia hirta, Grevillea robusta, Melinis 
minutiflora, Psidium cattleianum, P. guajava, Rubus argutus, Schinus terebinthifolius, and 
Toona ciliata; and detrimental impacts from feral ungulates (U.S. Army Garrison 2003b; 68 FR 
35950). 

Ongoing Conservation Actions to the Critical Habitat within the Action Area  Eighty-seven 
percent (246 ha; 607 ac) of the critical habitat in the action area is in the Pahole, Upper Kapuna, 
and West Makaleha management units.  The Pahole Management Unit is fenced and fences for 
the West Makaleha and Upper and Lower Kapuna management units are planned for the near 
future.  The Army currently controls non-native plants and ungulates within the Pahole and West 
Makaleha Management units (L. Durand in litt. 2004; K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Hedyotis parvula (No Common Name) 

Critical Habitat Description  A total of 540 ha (1,335 ac) has been designated for Hedyotis 
parvula in four separate units on the island of Oahu on State (Mokuleia Forest Reserve and 
Kaala Natural Area Reserve), Federal (Lualualei Naval Reservation) and private (Honouliuli 
Preserve) lands.  Three of the units provide habitat for one population each and one unit provides 
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habitat for four populations of H. parvula.  Each population will have 300 mature, reproducing 
individuals (68 FR 35950) to meet recovery goals. 

The primary constituent elements for these units include cliff faces or their bases, rock outcrops, 
or ledges in mesic habitat and containing one or more of the following associated native plant 
species: Bidens sp., Carex sp., Chamaesyce sp., Dodonaea viscosa, Eragrostis sp., Metrosideros 
polymorpha, M. tremuloides, Plectranthus parviflorus, Psydrax odorata, or Rumex sp., and 
elevations between 427 and 1,165 m (1,401 and 3,821 ft).  The plant community, associated 
species, and elevations are indicative of important features such as soil moisture, nutrient cycling 
and availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species include 
habitat degradation by feral goats and pigs, competition from non-native plant species and 
habitat degradation from stochastic events (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Less than one percent (5 ha; 13 ac) of the 
designated critical habitat for Hedyotis parvula is located within the Makua action area in the 
low fire risk area.  This portion of the critical habitat unit in the action area, in combination with 
382 ha (945 ac) of habitat outside the Makua action area, provides habitat for four populations of 
H. parvula.  It is estimated that more than one-half of the critical habitat is located in forest 
habitat with greater than 75 percent native plant cover (U.S. Army Garrison 2003b; K. Kawelo, 
pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat within the action area include fire; competition with non-native 
plant species such as Ageratina riparia, Melinis minutiflora, Morella faya, and Schinus 
terebinthifolius; and detrimental impacts from feral ungulates (U.S. Army Garrison 2003b). 

Ongoing Conservation Actions to the Critical Habitat within the Action Area  Two percent (0.1 
ha; 0.3 ac) of the critical habitat in the action area is in the West Makaleha Management Unit.  A 
fence for this management unit is planned and the Army currently controls non-native plants and 
ungulates within this unit.  Four percent (0.2 ha; 0.5 ac) of the critical habitat in the action area is 
in the Central and East Makaleha Management Unit (L. Durand in litt. 2004; K. Kawelo, pers. 
comm. 2004). 

Status of the Critical Habitat – Hesperomannia arbuscula (No Common Name) 

Critical Habitat Description  Critical habitat was designated for Hesperomannia arbuscula on 
Maui and Oahu encompassing 1,711 ha (4,227 ac) in seven separate units.  Critical habitat was 
designated on State (such as the Panaewa section of the West Maui Natural Area Reserve on 
Maui; Mokuleia Forest Reserve, Pahole and Kaala Natural Area Reserves on Oahu) and private 
lands.  On Oahu ,two of the critical habitat units provide habitat for one population each, one unit 
each provides habitat for two populations and two critical habitat units combined provide habitat 
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for one population of H. arbuscula.  Each population should be represented by a minimum of 
100 mature, reproducing individuals to meet recovery goals (68 FR 25934, 68 FR 35950). 

The primary constituent elements for the units on Oahu include slopes or ridges in dry to wet 
forest dominated by Acacia koa or Metrosideros polymorpha containing one or more of the 
following associated native plant species: Alyxia oliviformis, Antidesma sp., Bidens sp., Bobea 
elatior, Cyanea longiflora, Diospyros hillebrandii, Freycinetia arborea, Hedyotis terminalis, 
Hibiscus sp., Psychotria sp., or Syzygium sandwicensis and elevations between 370 and 1,053 m 
(1,214 and 3,454 ft).  The plant community, associated species, and elevations are indicative of 
important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species on Oahu 
include habitat degradation by feral pigs and goats; competition with non-native plant species; 
fire; impact by humans; and habitat degradation due to random environmental events (68 FR 
35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Eighteen percent (309 ha; 763 ac) of the 
designated critical habitat for Hesperomannia arbuscula is located within the Makua action area.  
The critical habitat unit is located in the northeastern portion of the action area and is mostly in 
the low fire risk area.  However, a small portion of the critical habitat (less than 1 ha; 1 ac) is 
located in an area of high fire risk (west of the mid-credit line).  This portion of the critical 
habitat, together with 288 ha (709 ac) outside the action area, provides habitat for the 
conservation of two populations of H. arbuscula.  It is estimated that more than one-half of the 
critical habitat is located in forest habitat with greater than 50 percent native plant cover (U.S. 
Army Garrison 2003b; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat within the action area include fire; competition with non-native 
plant species such as Clidemia hirta, Leptospermum scoparium, and Psidium cattleianum; 
human disturbance; and detrimental impacts from feral ungulates (U.S. Army Garrison 2003b; 
68 FR 35950). 

Ongoing Conservation Actions to the Critical Habitat within the Action Area  Eighty-two  
percent (253 ha; 625 ac) of the critical habitat in the action area is in the Pahole, Upper Kapuna, 
West Makaleha, Lower Kapuna, and Central and East Makaleha management units.  Less than 
one-half ha (1 ac) is in the Kahanahaiki Management Unit.  The Pahole Management Unit is 
fenced and construction of fences for the West Makaleha and Upper Kapuna management units 
is planned.  The Army currently controls non-native plants and ungulates within the Pahole and 
West Makaleha management units.  The State Department of Forestry and Wildlife controls non-
native plants in the Paho le Management Unit (U.S. Army Garrison 1999; L. Durand in litt. 2004; 
K. Kawelo, pers. comm. 2004). 
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Status of the Critical Habitat – Hibiscus brackenridgei (Mao Hau Hele) 

Critical Habitat Description  Critical habitat was designated for Hibiscus brackenridgei on four 
islands to encompass 1,814 ha (4,482 ac) in seven separate units.  Critical habitat was designated 
on State (e.g., Lihau Section of the West Maui Natural Area Reserve and West Maui Forest 
Reserve; Mokuleia Forest Reserve on Oahu) and private lands.  One of the critical habitat units 
on Maui provides habitat for two populations and all the other units provide habitat for one 
population of H. brackenridgei.  Each population will have a minimum of 300 mature, 
reproducing individuals (68 FR 12982; 68 FR 25934; 68 FR 35950; 68 FR 39624). 

The primary constituent elements for two of the units on Oahu include slopes, cliffs, or arid 
ledges in lowland dry forest or shrubland and containing one or more of the following associated 
native plant species: Bidens amplectens, Chamaesyce sp., Diospyros hillebrandii, Dodonaea 
viscosa, Doryopteris sp., Erythrina sandwicensis, Heteropogon contortus, Lepidium bidentatum, 
Melanthera remyi, Pleomele halapepe, Psydrax odorata, Reynoldsia sandwicensis, Sida fallax, 
or Waltheria indica.  The primary constituent elements for the other unit on Oahu include dry 
shrublands containing one or more of the following associated native plant species: Doryopteris 
sp., D. viscosa, H. contortus, S. fallax, and W. indica, and elevations between 32 to 490 m (105 
to 1,607 ft).  The plant community, associated species, and elevations are indicative of important 
features such as soil moisture, nutrient cycling and availability, temperature ranges, and light 
levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats  The primary threats to critical habitat for this species on Oahu include habitat 
degradation by pigs and goats, and rats; competition with non-native plant species; fire; and 
habitat degradation caused by random environmental events (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Less than one percent (0.03 ha; 0.07 ac) of the 
designated critical habitat for Hibiscus brackenridgei is located in one unit in the southwestern 
portion of the Makua action area in a high fire risk area.  This critical habitat is a portion of a 23 
ha (56ac) critical habitat unit that extends beyond the Makua action area boundary and provides 
habitat for one population of H. brackenridgei.  It is estimated that the entire critical habitat in 
the action area is located in an area with less than 25 percent native plant cover (U.S. Army 
Garrison 2003b; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat within the action area include fire; competition with non-native 
plant species such as Grevillea robusta, Hyptis pectinata, Leucaena leucocephala, Melia 
azedarach, Neonotonia wightii, Panicum maximum, Schinus terebinthifolius, Spathodea 
campanulata, Syzygium cumini, and Toona ciliata; and detrimental impacts from feral ungulates 
and the Chinese rose beetle (U.S. Army Garrison 2003b; 68 FR 35950). 

Ongoing Conservation Actions to the Critical Habitat within the Action Area  Less than one 
percent of the critical habitat in the action area is in the Lower Ohikilolo Management Unit.  The 
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Army currently controls non-native plants within this management unit.  (L. Durand in litt. 2004; 
K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Isodendrion laurifolium (Aupaka) 

Critical Habitat Description  A total of 1,757 ha (4,342 ac) of critical habitat was designated for 
Isodendrion laurifolium in five separate units on Kauai and Oahu.  Approximately 800 ha (1,979 
ac) were designated on Kauai and 955 ha (2,362 ac) were designated on Oahu.  Critical habitat 
has been designated on State (Kuia Natural Area Reserve and Alakai Wilderness Preserve on 
Kauai; Mokuleia, Waianae Kai, and Honolulu Watershed Forest Reserves, and Pahole and Kaala 
Natural Area Reserves on Oahu) and private lands.  On Kauai, two units provide habitat for two 
populations each, and on Oahu, one unit provides habitat for four populations and two units 
provide habitat for one population of I. laurifolium.  The recovery goal is that each population 
will be represented by a minimum of 300 mature, reproducing individuals (68 FR 9116, 68 FR 
35950). 

The primary constituent elements of the units on Oahu include gulch slopes, ravines, or ridges in 
diverse mesic or dry forest dominated by Metrosideros polymorpha, Acacia koa, Eugenia 
reinwardtiana, or Diospyros sandwicensis containing one or more of the following associated 
native plant species: Alyxia oliviformis, Antidesma platyphyllum, A. pulvinatum, Carex 
wahuensis, Charpentiera tomentosa, Doodia sp., Dryopteris unidentata, Hedyotis terminalis, 
Hibiscus arnottianus, Nestegis sandwicensis, Pisonia sp., Pouteria sandwicensis, Psydrax 
odorata, Rauvolfia sandwicensis, Sapindus oahuensis, Smilax melastomifolia, or Xylosma 
hawaiiense, and elevations between 180 and 959 m (590 and 3,146 ft).  The plant community, 
associated species, and elevations are indicative of important features such as soil moisture, 
nutrient cycling and availability, temperature ranges, and light levels that are included as primary 
constituent elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species on Oahu 
include habitat degradation by feral goats and pigs; competition with non-native plant species; 
and potential threats from military activities (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Nine percent or157 ha (388 ac) of the 
designated critical habitat for Isodendrion laurifolium is found in one unit within the Makua 
action area.  The critical habitat unit is located in the northeastern portion of the action area and 
is in the area of low fire risk.  This portion of the critical habitat in the action area, together with 
460 ha (1,136 ac) outside the Makua action area, provides habitat for the conservation of four 
populations of I. laurifolium.  It is estimated that more than one-half of the critical habitat is 
located in an area with 50 to 75 percent native plant cover (K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  Threats to the critical habitat include military 
training; habitat degradation and/or destruction by feral goats and pigs; competition from non-
native plant species such as Aleurites moluccana, Cordyline fruticosa, Grevillea robusta, 
Psidium cattleianum, Schinus terebinthifolius, and Toona ciliata.  In addition, rats, slugs, black 
twig borer, and the Chinese rose beetle impact native habitat (68 FR 35950). 
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Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Seventy-three 
percent, 114 ha (282 ac), of the critical habitat within the action area coincides with management 
units (Upper Kapuna, Lower Kapuna, West Makaleha, and Central and East Makaleha).  Fence 
exclosures are planned for the West Makaleha and Upper Kapuna management units.  Non-
native plants and ungulates are controlled within the West Makaleha and Upper Kapuna 
management units (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Isodendrion longifolium (Aupaka) 

Critical Habitat Description  A total of 2,127 ha (5,255 ac) of critical habitat has been designated 
for Isodendrion longifolium in seven separate units on Kauai and Oahu.  Approximately 1,414 ha 
(3,488 ac) were designated in five units on Kauai and 714 ha (1,762 ac) in two units on Oahu.  
Critical habitat has been designated on State (Halelea Forest Reserve; Hono o Na Pali Natural 
Area Reserve; and, Kokee and Na Pali Coast State Parks) and private lands on Kauai and on 
private and State (Mokuleia Forest Reserve and Mt. Kaala Natural Area Reserve) lands on Oahu. 
On Kauai, one unit provides habitat for two populations and four units provide habitat for one 
population each; and on Oahu, one unit provides habitat for three populations and one unit 
provides habitat for one population of I. longifolium.  Each population is to be comprised of a 
minimum of 300 mature, reproducing individuals (68 FR 9116; 68 FR 35950). 

The primary constituent elements of the units on Oahu include steep slopes or stream banks in 
mixed mesic or lowland wet Metrosideros polymorpha-Dicranopteris linearis forest containing 
one or more of the following associated native plant species: Acacia koa, Alyxia oliviformis, 
Antidesma sp., Bobea brevipes, Carex sp., Cyanea sp., Cyrtandra sp., Hedyotis terminalis, 
Isachne pallens, Melicope sp., Peperomia sp., Perrottetia sandwicensis, Pittosporum sp., 
Pouteria sandwicensis, Psydrax odorata, Psychotria sp., Selaginella arbuscula, or Syzygium 
sandwicensis, and elevations between 316 and 880 m (1,036 and 2,886 ft).  The plant 
community, associated species, and elevations are indicative of important features such as soil 
moisture, nutrient cycling and availability, temperature ranges, and light levels that are included 
as primary constituent elements of the habitat required for the conservation of this species (68 
FR 35950). 

Threats to the Critical Habitat  On Oahu, the critical habitat for is threatened by habitat 
degradation and/or destruction by feral goats and pigs; non-native plants; and a risk of habitat 
degradation from naturally occurring stochastic events (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Two percent, 39 ha (96 ac), of the designated 
critical habitat for Isodendrion longifolium is located in one unit in the northeastern portion of 
the Makua action area in the low fire risk area.  This portion of the critical habitat in the action 
area, together with 513 ha (1,267 ac) outside the action area, provides habitat for the 
conservation of three populations of I. longifolium.  It is estimated that the majority of the critical 
habitat is located in an area with less than 50 percent native plant cover (K. Kawelo, pers. comm. 
2004). 
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Threats to the Critical Habitat in the Action Area  The primary threats to the critical habitat 
include habitat degradation or destruction by feral goats and pigs; a risk of habitat degradation 
from naturally occurring stochastic events; and fire caused by military training activities.  Non-
native plants such as Ageratina riparia, Clidemia hirta, Oplismenus hirtellus, Paspalum 
conjugatum, Psidium cattleianum, and Thelypteris parasitica outcompete the vegetative primary 
constituent elements to further degrade habitat quality and plant vigor (68 FR 35950). 

Ongoing Conservation Actions for Critical Habitat Within the Action Area  Thirty-six  percent, 
14 ha (35 ac), of the critical habitat is located within the West Makaleha Management Unit, and 
a small portion, (0.3 ha; 0.7 ac) is in the Central and East Makaleha Management Unit. 
Construction of a fence is planned for the West Makaleha Management Unit (K. Kawelo, pers. 
comm. 2004). 

Status of the Critical Habitat – Isodendrion pyrifolium (Aupaka) 

Critical Habitat Description  A total of 535 ha (1,322 ac) of critical habitat was designated for 
Isodendrion pyrifolium in five separate units on three islands.  Critical habitat was designated on 
State (e.g., West Maui Forest Reserve and West Maui Natural Area Reserve on Maui, and 
Nanakuli Forest Reserve on Oahu) and private lands.  Each unit provides habitat for one or more 
populations, each with a minimum of 300 mature, reproducing individuals of I. pyrifolium.  On 
Maui, 224 ha (555 ac) in one unit was designated to provide habitat for two populations; one unit 
of 107 ha (246 ac) was designated on Molokai to provide habitat for one population; and 233 ha 
(573 ac) in three units was designated to provide habitat, for one population each, on Oahu (68 
FR 12982; 68 FR 25934; 68 FR 35950).  

The primary constituent elements of the units on Oahu include bare rocky hills or wooded 
ravines in dry shrublands, and elevations from 37 to 692 m (121 to 2,270 ft).  The plant 
community and elevation are indicative of important features such as soil moisture, nutrient 
cycling and availability, temperature ranges, and light levels that are included as primary 
constituent elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat on Oahu for this species are 
unknown as this species is no longer extant on this island (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Less than one percent, or one hectare (2.4 ac), 
of the designated critical habitat for Isodendrion pyrifolium occurs within the Makua action area.  
This critical habitat unit provides habitat for the conservation of one population of I. pyrifolium.  
Located in the southwestern portion of the action area, the critical habitat is in the high fire risk 
area (west of the mid-credit line) that is dominated by non-native plant species.  

Threats to the Critical Habitat in the Action Area  The primary threats to critical habitat in the 
action area are unknown; however, based on current information regarding general threats to 
plant critical habitat, feral ungulates, non-native plant species, and fire, are all likely to be 
significant (K. Kawelo, pers. comm. 2004). 
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Ongoing Conservation Actions Within the Action Area  Only three percent, or 0.03 ha (0.08 ac), 
of the critical habitat in the action area is in the Ohikilolo Management Unit.  This management 
unit is fenced and the Army is working to control non-native plants to reduce the risk of fire (K. 
Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Labordia cyrtandrae (Kamakahala) 

Critical Habitat Description  A total of 1,350 ha (3,336 ac) of critical habitat has been designated 
for Labordia cyrtandrae in three separate units on Oahu.  Critical habitat was designated on State 
(Ewa, Hauula, Kaipapau, Mokuleia, Waianae Kai, and Waiahole Forest Reserves; Mt. Kaala 
Natural Area Reserve; and Sacred Falls State Park) and private lands.  Two units provide habitat 
for four populations each, and one unit provides habitat for two populations of L. cyrtandrae.  To 
meet recovery goals each population is to be represented with a minimum of 300 mature, 
reproducing individuals (68 FR 35950). 

The primary constituent elements of the units include shady gulches, slopes, or glens in mesic to 
wet forests and shrublands dominated by Metrosideros polymorpha, Diplopterygium pinnatum, 
and/or Acacia koa and containing one or more of the following associated native plant species:  
Antidesma sp., Artemisia australis, Bidens torta, Boehmeria grandis, Broussaisia arguta, 
Chamaesyce sp., Coprosma sp., Cyrtandra sp., Dicranopteris linearis, Diplazium 
sandwichianum, Dubautia plantaginea, Lysimachia hillebrandii, Peperomia membranacea, 
Perrottetia sandwicensis, Phyllostegia sp., Pipturus albidus, Pouteria sandwicensis, Psychotria 
sp., or Rumex sp., and elevations between 232 and 1,233 m (761 and 4,044 ft).  The plant 
community, associated species, and elevations are indicative of important features such as soil 
moisture, nutrient cycling and availability, temperature ranges, and light levels that are included 
as primary cons tituent elements of the habitat required for the conservation of this species (68 
FR 35950). 

Threats to Critical Habitat  The primary threats to critical habitat include habitat degradation 
and/or destruction by feral pigs and goats; fire from military training activities; competition with 
non-native plant species; and habitat degradation from naturally occurring stochastic events (68 
FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Two percent, 20 ha (50 ac), of the designated 
critical habitat for Labordia cyrtandrae is located within the Makua action area.  The critical 
habitat unit is located in the far eastern portion of the action area in an area of low fire risk.  This 
portion of the critical habitat in the action area, together with 141 ha (347 ac) outside the action 
area, provides habitat for the conservation of four populations, each comprised of a minimum of 
300 mature, reproducing individuals of L. cyrtandrae.  It is estimated that a little more than one-
half of the critical habitat is located in an area with greater than 75 percent native plant cover (K. 
Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat include habitat degradation and/or destruction by feral pigs and 
goats, and wildfire from military training activities.  Non-native plant species such as Axonopus 
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fissifolius, Clidemia hirta, Juncus planifolius, Psidium cattleianum, Rubus argutus, Setaria 
parviflora, and Schinus terebinthifolius compete with associated native plants and degrade 
habitat quality.  In addition, critical habitat is threatened by predation of associated native plants 
by rats, slugs, the black twig borer, and the Chinese rose beetle (68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  A fence will not 
be constructed around the remainder of the critical habitat because it is unlikely that feral 
ungulates will be able to access the steep slopes  (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Lipochaeta tenuifolia (Nehe) 

Critical Habitat Description  A total of 209 ha (516 ac) of critical habitat was designated on 
Oahu for Lipochaeta tenuifolia.  This includes State lands (Makua Keaau and Waianae Kai 
Forest Reserves and Mt. Kaala Natural Area Reserve).  One unit provides habitat for two 
populations and two units each provide habitat for one population of L. tenuifolia.  To meet 
recovery goals each population should be represented with a minimum of 300 mature, 
reproducing individuals (68 FR 35950). 

The primary constituent elements of these units include ridge tops or bluffs in open areas or 
protected pockets of dry to mesic forests or shrublands dominated by Diospyros sandwicensis 
and containing one or more of the following associated native plant species: Artemisia australis, 
Bidens sp., Carex meyenii, Diospyros sp., Dodonaea viscosa, Doryopteris sp., Dubautia sp., 
Eragrostis sp., Myoporum sandwicense, Osteomeles anthyllidifolia, Psydrax odorata, Reynoldsia 
sandwicensis, Rumex sp., Sapindus oahuensis, Santalum sp., or Schiedea sp., and elevations 
between 110 and 978 m (361 and 3,208 ft).  The plant community, associated species, and 
elevations are indicative of important features such as soil moisture, nutrient cycling and 
availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat include habitat degradation 
by feral goats and pigs and fire due to military training activities.  Non-native plant species 
compete with vegetative primary constituent elements associated for light, space and nutrients 
(68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Thirty-two percent, 67 ha (166 ac), of the 
designated critical habitat for Lipochaeta tenuifolia is located in one unit within the action area. 
The critical habitat is located in the southcentral portion of the action area and 19 percent (13 ha; 
32 ac) is in an area of high fire risk.  It is estimated that almost all the critical habitat is in areas 
of less than 50 percent native plant cover (K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat include fire from military training activities; non-native plants 
which degrade habitat quality; landslides, rockfalls, and erosion; and direct browsing and habitat 
degradation and/or destruction by feral goats.  In addition, critical habitat is threatened by 
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predation of associated native plants by rats, slugs, the black twig borer, and the Chinese rose 
beetle (U.S. Fish and Wildlife Service 1999).  

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Two percent, two 
ha (4 ac), of the critical habitat in the action area is in the Ohikilolo Management Unit.  The 
habitat located outside of the installation boundary is steep and does not require fencing.  Within 
Makua, the Army has fenced the top of Ohikilolo ridge and controls non-native plants and rats 
(K. Kawelo, pers. comm. 2004).  

Status of the Critical Habitat – Mariscus pennatiformis (No Common Name) 

Critical Habitat Description  A total of 1,370 ha (3,385 ac) of critical habitat was designated for 
Mariscus  pennatiformis in five separate units on Kauai, Maui, Laysan and Oahu.  Each unit 
provides habitat for one or more populations, each comprised of a minimum of 300 mature, 
reproducing individuals of M. pennatiformis.  Critical habitat has been designated on Federal 
(e.g., Laysan Island in the Hawaiian Islands National Wildlife Refuge), State (e.g., Kuia Natural 
Area Reserve, Kokee and Waimea Canyon State Parks on Kauai; and Pahole Natural Area 
Reserve and Mokuleia Forest Reserve on Oahu) and private lands.  The two critical habitat units 
on Oahu each provides habitat for two populations of M. pennatiformis (68 FR 9116; 68 FR 
25934; 68 FR 28054; 68 FR 35950). 

The primary constituent elements of the Oahu units include mesic and wet Metrosideros 
polymorpha forest and Metrosideros polymorpha-Acacia koa forest, and elevations between 424 
and 1,032 m (1,391 and 3,385 ft).  The plant community, associated species, and elevations are 
indicative of important features such as soil moisture, nutrient cycling and availability, 
temperature ranges, and light levels that are included as primary constituent elements of the 
habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The major threats to the critical habitat include habitat 
degradation by feral pigs and fire from military training activities.  Non-native plant species 
compete for light, space and nutrients (K. Kawelo, pers. comm. 2004). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Twelve percent, 166 ha (410 ac), of the 
designated critical habitat for Mariscus pennatiformis is located in one unit in the northeastern 
portion of the Makua action area.  This area is almost entirely in an area of low fire risk, with 0.1 
ha (0.3 ac), or less than one percent, in the high fire risk area (west of the mid-credit line).  This 
critical habitat unit provides habitat for the conservation of two populations of M. pennatiformis.  
It is estimated that almost all of the critical habitat in the action area is located in an area that has 
greater than 50 percent native plant cover (K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat include habitat degradation by feral pigs, and wildfire from 
military training activities.  Non-native plant species such as Blechnum appendiculatum, 
Clidemia hirta, Grevillea robusta, Melinis minutiflora, Paspalum conjugatum, Psidium 
cattleianum, Rubus argutus, Schinus terebinthifolius, and/or Stachytarpheta dichotoma compete 
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for light, space, and nutrient s.  In addition, critical habitat is threatened by predation of 
associated native plants by rats, slugs, the black twig borer and the Chinese rose beetle (K. 
Kawelo, pers. comm. 2004). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Ninety-eight 
percent, 163 ha (402 ac), of the critical habitat in the action area is within management units 
(Kahanahaiki, Pahole, Upper Kapuna, and West Makaleha).  Fuel modification and rat control 
are ongoing in the Kahanahaiki Management Unit.  The Pahole Management Unit is fenced and 
construction of additional fence exclosures for the West Makaleha and Upper Kapuna 
management units is planned.  The Army currently controls non-native plants and ungulates 
within the Pahole, West Makaleha, and Kahanahaiki management units (K. Kawelo, pers. comm. 
2004). 

Status of the Critical Habitat – Melicope pallida (Alani) 

Critical Habitat Description  A total of 1,774 ha (4,385 ac) of critical habitat was designated for 
Melicope pallida in seven separate units on Kauai and Oahu.  Five critical habitat units were 
designated on Oahu encompassing 1,321 ha (3,265 ac).  Each unit provides habitat for one or 
more populations, each comprised of at least 100 mature, reproducing individuals of M. pallida.  
One unit on Oahu provides habitat for three populations, one unit provides habitat for one 
population, and two units combined will provide habitat for one population of M. pallida.  
Critical habitat has been designated on Federal (Lualualei Naval Reservation on Oahu), State 
(Alakai Wilderness Preserve and Na Pali Coast State Park on Kauai; Mokuleia Forest Reserve, 
Kaala and Pahole Natural Area Reserves on Oahu) and private (Honouliuli Preserve) lands (68 
FR 9116; 68 FR 35950). 

The primary constituent elements of these units include steep rock faces in lowland dry or mesic 
forests and containing one or more of the following associated native plant species:  Abutilon 
sandwicense, Acacia koa, Alyxia oliviformis, Bobea elatior, Cibotium sp., Dryopteris spp., 
Metrosideros polymorpha, Pipturus albidus, Psychotria mariniana, Sapindus oahuensis, 
Syzygium sandwicensis, Tetraplasandra spp., Wikstroemia oahuensis, or Xylosma hawaiiense, 
and elevations between 234 to 841 m (768 to 2,758 ft).  The plant community, associated 
species, and elevations are indicative of important features such as soil moisture, nutrient cycling 
and availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat include the black twig 
borer; the Chinese rose beetle; fire; habitat degradation by feral pigs and non-native plants; and 
stochastic events (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Sixteen percent (280 ha; 691 ac) of the 
designated critical habitat for Melicope pallida is located in one unit within the northeastern 
portion of the Makua action area in an area of low fire risk.  This critical habitat unit provides 
habitat for the conservation of three populations of M. pallida.  It is estimated that more than 
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one-half of the critical habitat is in an area with less than 50 percent native plant cover (K. 
Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat include the black twig borer; fire from military training activities; 
habitat degradation by feral pigs; and stochastic events.  Non-native plants, especially 
Andropogon virginicus, Clidemia hirta, Psidium cattleianum, Pterolepis glomerata, and Toona 
ciliata, compete with associated native plants for light, space, and nutrients.  In addition, 
predation of associated native plants by rats, slugs and the Chinese rose beetle threaten critical 
habitat (68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Fifty-six percent 
(156 ha; 386 ac) of the critical habitat in the action area is in Upper and Lower Kapuna and West 
Makaleha management units.  A small portion (0.2 ha; 0.4 ac) is in the Central and East 
Makaleha Management Unit.  The Army currently controls non-native plant species in the West 
Makaleha Management Unit.  Construction of additional fence exclosures is planned for the 
Upper Kapuna and West Makaleha management units (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Neraudia angulata (No Common Name) 

Critical Habitat Description  A total of 583 ha (1,441 ac) of critical habitat for Neraudia 
angulata was designated on Oahu in six separate units.  Critical habitat has been designated on 
Federal (Lualualei Naval Reservation), State (Kaena State Park; Kuaokala, Mokuleia, and 
Waianae Kai Forest Reserves; and Pahole Natural Area Reserve) and private lands.  One unit 
provides habitat for two populations, and five units provide habitat for one population of N. 
angulata.  Each population is comprised of a minimum of 300 mature, reproducing individuals 
of N. angulata to meet recovery goals (68 FR 35950). 

The primary constituent elements of these units include slopes, ledges, or gulches in lowland 
mesic or dry forest and containing one or more of the following associated native plant species:  
Artemisia australis, Bidens sp., Carex meyenii, Diospyros sp., Dodonaea viscosa, Hibiscus sp., 
Nestegis sandwicensis, Pisonia sandwicensis, Psydrax odorata, or Sida fallax; or on cliffs, rock 
embankments, gulches, or slopes in mesic or dry forests containing one or more of the following 
associated native plant species:  Alyxia oliviformis, Antidesma pulvinatum, Artemisia australis, 
Bidens torta, Canavalia sp., Carex sp., Charpentiera sp., Diospyros hillebrandii, D. 
sandwicensis, Dodonaea viscosa, Eragrostis sp., Hibiscus sp., Metrosideros polymorpha, 
Myrsine lanaiensis, Nestegis sandwicensis, Pisonia sp., Psydrax odorata, Rauvolfia 
sandwicensis, Sapindus oahuensis, Sida fallax, or Streblus pendulinus, and elevations between 
134 and 881 m (440 and 2,890 ft).  The plant community, associated species, and elevations are 
indicative of important features such as soil moisture, nutrient cycling and availability, 
temperature ranges, and light levels that are included as primary constituent elements of the 
habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat include habitat degradation 
by feral goats and pigs; fire from military training activities; and a risk of habitat degradation 
from naturally occurring events.  Non-native plant species such as Ageratina riparia, Melinis 
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minutiflora, Passiflora sp., Psidium cattleianum, and Schinus terebinthifolius compete with 
associated native plant species for light, space and nutrients (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Fifteen percent, 85 ha (210 ac), of the 
designated critical habitat for Neraudia angulata is located in two units within the Makua action 
area.  The critical habitat units are located in the northwest and northeastern portions of the 
action area.  One is within the high fire risk area and the other is located in the low fire risk.  
These critical habitat units provide habitat for the conservation of one population each, of at least 
300 mature, reproducing individuals of N. angulata.  It is estimated that more than one-half of 
the critical habitat has predominantly non-native plant cover (K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat include fire from military training activities; non-native plants 
which degrade habitat quality; and habitat degradation and/or predation by feral ungulates.  Fires 
have already destroyed or damaged portions of critical habitat within the Makua action area, 
particularly in Kaluakauila and Kahanahaiki Gulch (U.S. Army Garrison 2003b; U.S. Fish and 
Wildlife Service 1999). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Forty percent (37 
ha; 89 ac) of the critical habitat in the action area is in the Kaluakauila, Upper and Lower 
Kapuna management units.  The Army has fenced the Kaluakauila Management Unit and 
controls non-native plants and rats within the exclosure.  In addition, a fire management plan for 
this unit is under development, and fuels are being controlled along the ridgeline between the 
management unit and the installation boundary to reduce fuels in this area.  The Army plans to 
fence the Upper and Lower Kapuna management units in the near future (K. Kawelo, pers. 
comm. 2004). 

Status of the Critical Habitat– Nototrichium humile (Kului) 

Critical Habitat Description  A total of 912 ha (2,262 ac) of critical habitat has been designated 
in five separate units on Maui and Oahu for Nototrichium humile.  On Maui, a total of 397 ha 
(982 ac) in one unit on State and privately owned lands was designated to provide habitat for one 
population of N. humile.  Four units were designated on Oahu totaling 515 ha (1,220 ac) on State 
(e.g., Kaena Point State Park; Kuaokala, Mokuleia, and Waianae Kai Forest Reserves; Kaala 
Natural Area Reserve) and private lands.  Two of the Oahu units provide habitat for two 
populations each, and two units provide habitat for one population each.  To meet recovery goals 
a population should be represented by a minimum of 300 mature, reproducing individuals of N. 
humile (68 FR 25934; 68 FR 35950).   

The primary constituent elements of the units on Oahu include cliff faces, gulches, stream banks, 
or steep slopes in dry or mesic forests often dominated by Diospyros sandwicensis or Sapindus 
oahuensis and containing one or more of the following associated native plant species:  Abutilon 
sandwicense, Alyxia oliviformis, Antidesma pulvinatum, Artemisia australis, Bidens cervicata, 
Canavalia sp., Carex wahuensis, Charpentiera sp., Dodonaea viscosa, Elaeocarpus bifidus, 
Erythrina sandwicensis, Eugenia reinwardtiana, Hibiscus sp., Melanthera tenuis, Metrosideros 
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polymorpha, Myoporum sandwicense, Myrsine lanaiensis, Nestegis sandwicensis, Peperomia 
sp., Pisonia umbellifera, Pleomele sp., Pouteria sandwicensis, Psydrax odorata, Rauvolfia 
sandwicensis, Reynoldsia sandwicensis, Sicyos sp., Stenogyne sp., Streblus pendulinus, or 
Syzygium sandwicensis, and elevations between 185 and 806 m (607 and 2,644 ft).  The plant 
community, associated species, and elevations are indicative of important features such as soil 
moisture, nutrient cycling and availability, temperature ranges, and light levels that are included 
as primary constituent elements of the habitat required for the conservation of this species (68 
FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat include habitat degradation 
by feral goats and pigs and fire from military training activities.  Non-native plant species 
outcompete associated native plant species for light, space, and nutrients (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Twenty percent (176 ha; 436 ac) of the 
designated critical habitat for Nototrichium humile is located within the Makua action area.  One 
critical habitat unit is located in the northwestern in the high fire risk area and the other is located 
in the northeastern section of the action area in the low fire risk area.  One critical habitat unit 
provide habitat for the conservation of two populations, and one critical habitat unit provides 
habitat for one population, each to be comprised of a minimum of 300 mature, reproducing 
individuals of N. humile.  It is estimated that 80 percent of the critical habitat is in an area with 
less than 50 percent native plant cover (K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat include fire; competition from non-native plant species; and 
habitat degradation by feral ungulates.  (U.S. Army Garrison 2003b; U.S. Fish and Wildlife 
Service 1999). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Thirty-seven 
percent (65 ha; 163 ac) of the critical habitat for N. humile in the action area is in the 
Kaluakauila, Lower Kapuna, and West Makaleha management units.  The Kaluakauila unit is 
fenced, non-native plants and rats are controlled within the exclosure and the Army is in the 
process of developing a fire management plan.  Non-native plants are being controlled along the 
ridgeline between the management unit and the installation boundary to reduce the fuel load in 
this area.  A fence is planned for the West Makaleha Management Unit, and non-native plants, 
pigs, and rats are controlled in the area (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Phyllostegia hirsuta (No Common Name) 

Critical Habitat Description  A total of 1,293 ha (3,196 ac) of critical habitat was designated for 
Phyllostegia hirsuta in four separate units on the island of Oahu.  Critical habitat was designated 
on Federal (Lualualei Naval Reservation), State (Hauula, Kaipapau, Mokuleia, and Waianae Kai 
Forest Reserves; Mt. Kaala Natural Area Reserve; and Sacred Falls State Park) and private 
(Honouliuli Preserve) lands.  Two critical habitat units provide habitat for two populations, one 
unit provides habitat for one population, and one unit provides habitat for four populations, each 
to be represented by a minimum of 300, mature, reproducing individuals of P. hirsuta. 
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The primary constituent elements of these units include steep, shaded slopes, cliffs, ridges, 
gullies, or stream banks in mesic or wet forests dominated by Metrosideros polymorpha or a 
mixture of M. polymorpha and Dicranopteris linearis and containing one or more of the 
following associated native plant species: Antidesma platyphyllum, Astelia sp., Broussaisia 
arguta, Chamaesyce multiformis, Cibotium sp., Claoxylon sandwicense, Clermontia kakeana, 
Coprosma longifolia, Cyanea membranacea, Cyrtandra waianaeensis, Diplazium 
sandwichianum, Dryopteris unidentata, Dubautia laxa, D. sherffiana, Elaeocarpus bifidus, 
Freycinetia arborea, Hedyotis schlechtendahliana, H. terminalis, Hibiscus sp., Ilex anomala, 
Labordia kaalae, Liparis hawaiiensis, Lysimachia hillebrandii, Machaerina angustifolia, 
Melicope sp., Myrsine lessertiana, M. sandwicensis, Neraudia sp., Nothocestrum sp., Perrottetia 
sandwicensis, Phyllostegia grandiflora, Pipturus sp., Pisonia sp., Pleomele sp., Pouteria 
sandwicensis, Psychotria sp., Rumex albescens, Scaevola gaudichaudiana, Streblus pendulinus, 
Zanthoxylum kauaense, or native ferns; and elevations between 195 and 1,202 m (640 and 3,943 
ft).  The plant community, associated species, and elevations are indicative of important features 
such as soil moisture, nutrient cycling and availability, temperature ranges, and light levels that 
are included as primary constituent elements of the habitat required for the conservation of this 
species (68 FR 35950).  
 
Threats to the Critical Habitat  The primary threats to critical habitat for this species include 
habitat degradation and/or destruction by feral pigs; potential impacts from military activities; 
rockslides; predation of associated native plants by rats; and non-native plants (68 FR 35950). 
 
Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Currently, one percent (11 ha; 26 ac) of the 
designated critical habitat for Phyllostegia hirsuta is located in one unit within the Makua action 
area.  The critical habitat unit is located in the eastern-most portion of the action area and is in 
the low fire risk area.  This portion of the critical habitat in the action area, together with 103 ha 
(256 ac) outside the action area, provides habitat for the conservation of four populations of P. 
hirsuta.  To meet recovery goals, each population should be represented by a minimum of 300 
mature, reproducing individuals.  It is estimated that more than one-half of the critical habitat is 
located within an area with less than 50 percent native plant cover (K. Kawelo, pers. comm. 
2004). 

Threats to the Critical Habitat in the Action Area  Threats to the primary constituent elements of 
the critical habitat include habitat degradation and/or destruction by feral pigs; potential impacts 
from military activities, including wildfire and the spread of invasive plant species; degradation 
or destruction of habitat due to rockslides; competition for light, space, and nutrients by non-
native plant species; and fire from sources other than military training activities.  Non-native 
plants such as Adiantum raddianum, Axonopus fissifolius, Blechnum appendiculatum, Buddleia 
asiatica, Clidemia hirta, Diplazium sp., Drymaria cordata, Lantana camara, Melinis 
minutiflora, Passiflora suberosa, Paspalum conjugatum, Physalis peruviana, Pimenta dioica, 
Psidium cattleianum, Rubus argutus, Rubus rosifolius, or Schinus terebinthifolius degrade 
habitat quality and vigor.  In addition, critical habitat is threatened by predation of associated 
native plants by rats, slugs, the black twig borer and the Chinese rose beetle (68 FR 35950). 
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Ongoing Conservation Actions Within the Action Area  Less than one percent (0.02 ha; 0.05 ac) 
of the critical habitat in the action area is in the Central and East Makaleha Management Unit. 
The Army has fenced the portion of critical habitat located above the cliffs.  The steep 
topography of the cliffs may limit access by feral pigs.  This management unit borders the West 
Makaleha Management Unit, in which non-native plants, pigs, and rats are being controlled (K. 
Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Phyllostegia kaalaensis (No Common Name) 

Critical Habitat Description  A total of 843 ha (2,082 ac) of critical habitat was designated for 
Phyllostegia kaalaensis in six separate units on the island of Oahu.  Critical habitat has been 
designated on State (Mokuleia and Waianae Kai Forest Reserves; Pahole and Mt. Kaala Natural 
Area Reserves) and private (Honouliuli Preserve) lands.  Three units of critical habitat provide 
habitat for one population each, two units in combination provide habitat for one population, and 
one unit provides habitat for six populations of P. kaalaensis.  Each population should be 
comprised of a minimum of 300 mature, reproductive individuals to meet recovery goals (68 FR 
35950). 

The primary constituent elements of these units include gulch slopes or bottoms or almost 
vertical rock faces in mesic forest or Sapindus oahuensis forest and containing one or more of 
the following associated native plant species: Antidesma platyphyllum, Claoxylon sandwicense, 
Diplazium sandwichianum, Freycinetia arborea, Hibiscus sp., Myrsine lanaiensis, M. 
lessertiana, Neraudia melastomifolia, Pipturus albidus, Pouteria sandwicensis, Psychotria 
hathewayi, Streblus pendulinus, or Urera glabra and elevations between 248 and 878 m (813 
and 2,880 ft).  The plant community, associated species, and elevations are indicative of 
important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels that are included as primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species include 
habitat degradation and/or destruction by feral pigs and goats; fire; trail clearing; non-native 
plant species; and habitat degradation from naturally occurring catastrophic events (68 FR 
35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Thirty-five percent (298 ha; 736 ac) of the 
designated critical habitat for Phyllostegia kaalaensis is located within the Makua action area.  
Two units of critical habitat are located in the northeastern portion of the action area and are 
mostly in an area of low fire risk.  These critical habitat units provide habitat for the conservation 
of seven populations of P. kaalaensis.  It is estimated that more than one-half of the critical 
habitat occurs in areas with predominantly non-native plant cover (K. Kawelo, pers. comm. 
2004). 

Threats to the Critical Habitat in the Action Area  The primary threats to the critical habitat 
within the Makua action area are the risk of fire from military training activities; competition for 
light, space, and nutrients from non-native plants; and direct predation, trampling, and uprooting 
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of individuals, as well as habitat destruction and degradation by feral pigs and goats.  Aggressive 
non-native plants such as Ageratina adenophora, Aleurites moluccana, Blechnum 
appendiculatum, Buddleia asiatica, Christella parasitica, Clidemia hirta, Cordyline fruticosa, 
Lantana camara, Oplismenus hirtellus, Passiflora edulis, P. ligularis, P. suberosa, Psidium 
cattleianum, P. guajava, Rubus rosifolius, Schinus terebinthifolius, and Toona ciliate compete 
for the primary constituent elements to degrade habitat quality and plant vigor.  In addition, 
critical habitat is threatened by predation of associated native plants by rats, slugs, the black twig 
borer, the Chinese rose beetle; and by trail clearing (U.S. Army Garrison 2003b; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Forty-eight 
percent (214 ha; 527 ac) of the critical habitat within the action area coincides with the Central 
and East Makaleha, Kahanahaiki, Lower Kapuna, Pahole, Upper Kapuna, and West Makaleha 
management units.  The Pahole Management Unit is fenced, and fencing is planned for the West 
Makaleha and Upper Kapuna management units in the near future.  The Army is controlling non-
native plants such as Psidium cattleianum, Schinus terebinthifolius, and Clidemia hirta in the 
Pahole Management Unit (U.S. Army Garrison 2003b; U.S. Fish and Wildlife Service 1999b). 
Kahanahaiki Management Unit is fenced and non-native plant and invertebrate control is 
conducted within the unit.  In addition to the above conservation actions, the Army controls feral 
ungulates within the Pahole and West Makaleha management units and in the areas adjacent to 
the management units (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Plantago princeps (Ale) 

Critical Habitat Description  Approximately 2,633 ha (6,505 ac) of critical habitat was 
designated for Plantago princeps in 12 separate units on four islands.  Critical habitat was 
designated on Federal (e.g., Haleakala National Park on Maui and Oahu Forest National Wildlife 
Refuge on Oahu), State (e.g., Halelea Forest Reserve and Kokee and Na Pali Coast State Parks 
on Kauai, West Maui Forest Reserve, Molokai Forest Reserve; and Ewa, Mokuleia, and 
Waiahole Forest Reserves and Pahole Natural Area Reserve on Oahu) and private lands.  Four 
units was designated on Kauai, two units on Maui, one unit on Molokai, and five units (1,122 ha; 
2,775 ac) on Oahu.  Each critical habitat unit provides habitat for one population of at least 300 
mature, reproducing individuals of P. princeps (68 FR 9116; 68 FR 12982; 68 FR 25934; 68 FR 
35950). 

On Oahu, the primary constituent elements for the three units in the Waianae Mountains include 
slopes or ledges in Metrosideros polymorpha lowland mesic forests or shrublands at elevations 
between 110 and 1,064 m (361 and 3,490 ft) that contain one or more of the following associated 
native plant species: Artemisia australis, Bidens sp., Chamaesyce sp., Dubautia plantaginea, 
Eragrostis sp., Lysimachia sp., Pilea peploides, or Viola sp.  The primary constituent elements 
for the two units in the Koolau Mountains include sides of waterfalls or wet rock faces at 
elevations between 211 and 885 m (692 and 2,903 ft) that contain one or more of the following 
associated native plant species: Bidens sp., Coprosma granadensis, Eugenia sp., Lobelia 
gaudichaudii, Metrosideros rugosa, or Scaevola glabra.  The plant community, associated 
species, and elevations are indicative of important features such as soil moisture, nutrient cycling 
and availability, temperature ranges, and light levels which are primary constituent elements of 
the habitat required for the conservation of this species (68 FR 35950). 
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Threats to the Critical Habitat  The primary threats to critical habitat for the species on Oahu 
include predation of associated native plants and habitat degradation by feral pigs and goats, 
rockslides, and competition from non-native plant species (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  A total of 59 ha (145 ac), or two percent, of the 
critical habitat designated for Plantago princeps is located in two units in the Makua action area.  
Both of the critical habitat units are located in the northeastern portion of the action area almost 
entirely within the low fire risk area.  One third of a hectare (0.8 ac) of critical habitat is in the 
high fire risk area.  The critical habitat in the action area, in combination with 4 ha (22ac) of 
critical habitat outside the action area, provides habitat for one population of P. princeps.  It is 
estimated that almost all of the critical habitat is in areas of greater than 50 percent native plant 
cover (K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  Threats to the critical habitat in the Makua 
action area include the risk of fire from ongoing Army training activities and direct predation as 
well as habitat destruction by feral pigs and goats.  Non-native plants outcompete native species 
contributing to habitat degradation.  In addition, invertebrates prey upon many plant species 
thereby reducing the overall health of the habitat.  These species include slugs, the Chinese rose 
beetle and the black twig borer (U.S. Army Garrison 2003b; 68 FR 35950). 

Ongoing Conservation Actions within the Action Area  Ninety-five percent (56 ha; 138 ac) of 
the critical habitat within the action area coincides with the Pahole, Upper Kapuna and West 
Makaleha management units.  Less than one-half hectare (1 ac) of the critical habitat occurs 
within the Central and East Makaleha and Kahanahaiki management units.  To date, the Pahole 
Management Unit is fenced and fence exclosures are planned for the West Makaleha and Upper 
Kapuna management units in the near future.  The Army currently controls non-native plants and 
feral ungulates within the Pahole and West Makaleha management units (K. Kawelo, pers. 
comm. 2004). 

Status of the Critical Habitat – Sanicula mariversa (No Common Name) 

Critical Habitat Description  A total of 93 ha (230 ac) of critical habitat was designated in six 
separate units on the island of Oahu for Sanicula mariversa.  Critical habitat has been designated 
on State (Makua, Keaau, and Waianae Kai Forest Reserves and Mt. Kaala Natural Area Reserve) 
and private (Honouliuli Preserve) lands.  One unit provides habitat for two populations, and five 
units provide habitat for one population, each to be represented by a minimum of 300 mature, 
reproducing individuals of S. mariversa (68 FR 35950). 

The primary constituent elements for these units include dry, well-drained, slopes or rock faces 
in mesic shrublands or open grassy areas at elevations between 475 and 1,025 m (1,558 and 
3,362 ft) and which contain one or more of the following associated native plant species: Bidens 
torta, Carex meyenii, Doryopteris sp., Eragrostis sp., Metrosideros polymorpha, or Metrosideros 
tremuloides.  The plant community, associated species, and elevations are indicative of important 
features such as soil moisture, nutrient cycling and availability, temperature ranges, and light 
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levels which are primary constituent elements of the habitat required for the conservation of this 
species (68 FR 35950). 

Threats to Critical Habitat  The primary threats to critical habitat for this species include habitat 
degradation by feral goats; fire; erosion; and competition from non-native plant species (68 FR 
35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  A total of 10 ha (25 ac), or 11 percent, of the 
designated critical habitat for Sanicula mariversa is located within the Makua action area.  The 
two critical habitat units are located in the south-central portion of the action area.  Only 1 
hectare (2.5 ac) of the critical habitat in the action area is in the high fire risk area.  These two 
critical habitat units combined provide habitat for the conservation of one population of S. 
mariversa.  It is estimated that slightly more than one-half of the critical habitat within the action 
area is found in an area with less than 50 percent native plant cover (K. Kawelo, pers. comm. 
2004). 

Threats to the Critical Habitat in the Action Area  The major threats to the primary constituent 
elements of the critical habitat are habitat degradation by feral goats; competition with non-
native plant species; and wildfire from training activities.  In addition, rats, slugs, the black twig 
borer and the Chinese rose beetle consume native plants and seeds which can add to the habitat  
degradation of primary constituent elements (U.S. Army Garrison 2003b; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat Within the Action Area  Of the 10 ha (25 
ac) of critical habitat in the action area, 2.4 ha (6 ac), or 24 percent, are in the Keaau and Makaha 
and Ohikilolo management units.  The fence exclosure is planned for the Keaau and Makaha 
Management Unit and non-native plant control is ongoing.  The Army currently manages 
portions of the Ohikilolo Management Unit to control non-native plant species and rats.  This 
area is protected from ungulates by a ridge- line fence.  The critical habitat adjacent to the 
Ohikilolo Management Unit will not be fenced because it is located in very steep terrain that 
limits ungulate and human access (U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004).   

Status of the Critical Habitat – Schiedea hookeri (No Common Name) 

Critical Habitat Description  A total of 1,102 ha (2,723 ac) of critical habitat has been designated 
in seven separate units on the island of Oahu for Schiedea hookeri.  Critical habitat was 
designated on State (e.g., Kaena Point State Park, Kuaokala Forest Reserve, and Kaala Natural 
Area Reserve), Federal (Lualualei Naval Reservation) and private (Honouliuli Preserve) lands.  
Two of the critical habitat units provide habitat for two populations each, and the remaining units 
provide habitat for one population each of S. hookeri.  Pursuant to recovery goals each 
population should have a minimum of 300 mature, reproducing individuals (68 FR 35950). 

The primary constituent elements of these units include slopes, cliffs or cliff bases, rock walls, or 
ledges in diverse mesic or dry lowland forest often dominated by Metrosideros polymorpha, 
Diospyros sandwicensis, or D. hillebrandii, and containing one or more of the following 
associated native plant species: Acacia koa, Alyxia oliviformis, Antidesma pulvinatum, Artemisia 
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australis, Bidens torta, Carex meyenii, C. wahuensis, Charpentiera tomentosa, Dodonaea 
viscosa, Elaeocarpus bifidus, Eragrostis grandis, Hibiscus sp., Leptecophylla tameiameiae, 
Melanthera tenuis, Pisonia sandwicensis, Pouteria sandwicensis, Psydrax odorata, Sida fallax, 
or Stenogyne sp., and elevations between 238 and 978 m (781 and 3,208 ft).  The plant 
community, associated species, and elevations are indicative of important features such as soil 
moisture, nutrient cycling and availability, temperature ranges, and light levels that are included 
as primary constituent elements of the habitat required for the conservation of this species (68 
FR 35950). 

Threats to Critical Habitat  The primary threats to critical habitat for this species on Oahu include 
habitat degradation and/or destruction by feral goats and pigs; competition with non-native plant 
species for light, nutrients, and space; consumption of plant parts and seeds by introduced slugs; 
military activities; and wildfire (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Twelve percent (131 ha; 325 ac) of the 
designated critical habitat for Schiedea hookeri is located in two units within the Makua action 
area.  Only five percent (6 ha; 14 ac) of critical habitat in the action area is in the high fire risk 
area (west of the mid-credit line).  The other critical habitat unit is located mostly in the 
northeastern portion of the action area in the low fire risk area.  These critical habitat units 
combined provide habitat for the conservation of three populations of S. hookeri.  It is estimated 
that the critical habitat is located in an area with up to 75 percent native plant cover (U.S. Fish 
and Wildlife Service 2003b; K. Kawelo, pers. comm. 2004). 

Threats to the Critical Habitat in the Action Area  Within the Makua action area, the critical 
habitat is threatened by the introduction and establishment of competitive non-native plant 
species such as Adiantum hispidulum, Ageratina adenophora, A. riparia, Aleurites moluccana, 
Blechnum appendiculatum, Christella parasitica, Clidemia hirta, Cordyline fruticosa, Grevillea 
robusta, Heliocarpus popayanensis, Hyptis pectinata, Kalanchoe pinnata, Lantana camara, 
Melia azedarach, Melinis minutiflora, Panicum maximum, Passiflora suberosa, Pimenta dioica, 
Psidium cattleianum, P. guajava, Schinus terebinthifolius, Syzygium cumini, and Toona ciliata; 
fire due to military activities, feral ungulates; and non-native slugs.  In addition, critical habitat is 
threatened by non-native invertebrates such as the black twig borer and the Chinese rose beetle 
(U.S. Army Garrison 1999; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Of the 131 ha 
(325 ac) of critical habitat in the action area, 38 percent (82 ha; 202 ac) is in the Central and East 
Makaleha, Kaluakauila, Upper Kapuna, and West Makaleha management units.  A fenced 
exclosure is planned for the West Makaleha Management Unit in the near future.  The Army 
currently removes non-native plants and ungulates within this unit and controls goats in the 
adjacent areas.  In addition, a fire management plan for the Kaluakauila Management Unit will 
be completed by 2005.  The Kaluakauila Management Unit is fenced and non-native plants and 
rats are controlled within the exclosure.  Fuel modification is being conducted along the ridgeline 
between this management unit and the installation boundary to reduce the risk of fire in the area 
(K. Kawelo, pers. comm. 2004). 
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Status of the Critical Habitat – Schiedea kaalae (No Common Name) 

Critical Habitat Description  A total of 1,103 ha (2,726 ac) of critical habitat was designated in 
six separate units on the island of Oahu for Schiedea kaalae.  One critical habitat unit provides 
habitat for three populations, two units provide habitat for two populations and three units 
provide habitat for one population.  To meet recovery goals each population would be comprised 
of a minimum of 300 mature, reproducing individuals of S. kaalae.  Critical habitat has been 
designated on State (Mokuleia, Hauula, and Kaipapau Forest Reserves; Pahole Natural Area 
Reserve; Sacred Falls and Kahana Valley State Parks) and private (Honouliuli Preserve) lands 
(68 FR 35950). 

The primary constituent elements of the units include steep slopes, cliffs, stream banks, or deep 
shade in diverse mesic or wet forests and containing one or more of the following associated 
native plant species: Alyxia oliviformis, Boehmeria grandis, Charpentiera sp., Claoxylon 
sandwicense, Cyrtandra calpidicarpa, C. laxiflora, Diospyros hillebrandii, Diplazium arnottii, 
D. sandwichianum, Dryopteris unidentata, Freycinetia arborea, Hedyotis acuminata, 
Nothocestrum longifolium, Pipturus albidus, Pisonia sandwicensis, P. umbellifera, Pouteria 
sandwicensis, Psychotria hathewayi, Selaginella arbuscula, or Xylosma hawaiiense and 
elevations between 64 and 904 m (210 and 2,965 ft).  The plant community, associated species, 
and elevations are indicative of important features such as soil moisture, nutrient cycling and 
availability, temperature ranges, and light levels that are included as primary constituent 
elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat include habitat degradation 
by feral pigs and goats; competition with non-native plant species; fire; predation of associated 
native plants by introduced slugs; and habitat degradation from naturally occurring events (68 
FR 35950). 

Environmental Baseline of the Critical Habitat 
 
Status of the Critical Habitat in the Action Area  Twenty-seven percent (302 ha; 746 ac) of the 
designated critical habitat for Schiedea kaalae is located in one unit within the Makua action 
area.  The critical habitat unit is located in the northeastern portion of the action area in the low 
fire risk area.  This portion of the critical habitat in the action area, together with 123 ha (304 ac) 
outside of the action area, provides habitat for the conservation of two populations of S. kaalae.  
It is estimated that almost one-half of the critical habitat is in an area with less than 50 percent 
native plant cover (K. Kawelo, pers. comm. 2004). 
 
Threats to the Critical Habitat in the Action Area  Threats to the primary constituent elements of 
the critical habitat are competition from non-native plant species such as Ageratina adenophora, 
A. riparia, Blechnum appendiculatum, Christella parasitica, Clidemia hirta, Cordyline fruticosa, 
Melinis minutiflora, Morella faya, Oplismenus hirtellus, Passiflora suberosa, Psidium 
cattleianum, P. guajava, Rubus rosifolius, and Schinus terebinthifolius, for light, space, and 
nutrients; predation by introduced slugs and snails; fire from Army training activities; and habitat 
degradation and direct predation by feral pigs and goats.  Critical habitat is additionally 
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threatened by habitat degradation by naturally occurring events, the black twig borer and the 
Chinese rose beetle (U.S. Army Garrison 1999; 68 FR 3590). 
 
Ongoing Conservation Actions for the Critical Habitat within the Action Area  Sixty-eight 
percent (237 ha; 585 ac) of the critical habitat in the action area is in Lower/Upper Kapuna, 
Pahole, and West Makaleha).  One-half of a hectare (1 ac) is in the Central and East Makaleha 
Management Unit.  The Pahole Management Unit is fenced and fencing is planned for the West 
Makaleha and Upper Kapuna management units in the near future.  The Army currently controls 
non-native plants and ungula tes within the Pahole and West Makaleha management units and in 
habitat adjacent to the management units (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Schiedea nuttallii (No Common Name) 

Critical Habitat Description  A total of 1,256 ha (3,103 ac) of critical habitat, in six separate units 
on three islands (Kauai, Molokai and Oahu), was designated for Schiedea nuttallii.  Critical 
habitat has been designated on State (e.g., Mokuleia Forest Reserve, Pahole and Kaala Natural 
Area Reserves on Oahu) and private (Honouliuli Preserve on Oahu) lands.  The unit on Kauai 
provides habitat for two populations, the unit on Molokai provides habitat for one population and 
on Oahu two units provide habitat for one population each and one unit provides habitat for four 
populations of S. nuttallii.  Each population will have a minimum of 300 mature, reproducing 
individuals (68 FR 9116; 68 FR 12982; 68 FR 35950).  

The primary constituent elements of the three units on Oahu include rock walls, forested slopes, 
or steep walls in Acacia koa-Metrosideros polymorpha lowland mesic forest or M. polymorpha-
Dodonaea viscosa forest at elevations between 408 and 1,072 m (1,338 and 3,516 ft) containing 
one or more of the following associated native plant species: Alyxia oliviformis, Antidesma 
platyphyllum, Bidens torta, Cibotium chamissoi, Coprosma sp., Cyanea longiflora, Hedyotis 
terminalis, Ilex anomala, Machaerina sp., Peperomia sp., Perrottetia sandwicensis, Pipturus sp., 
and Psydrax odorata.  The plant community, associated species, and elevations are indicative of 
important features such as soil moisture, nutrient cycling and availability, temperature ranges, 
and light levels which are primary constituent elements of the habitat required for the 
conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species vary slightly 
between island units.  On Oahu, threats include non-native plant species which compete with 
associated native plant species; predation of associated native plant species by the black twig 
borer and slugs, and habitat degradation due to feral pigs; and stochastic events such as 
landslides (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  A total of 284 ha (701 ac), or 23 percent of the 
designated critical habitat for Schiedea nuttallii, is located within one unit in the northeastern 
portion of the Makua action area.  This unit is almost entirely within the low fire risk area.  One-
half of a hectare (1 ac) of critical habitat is in the high fire risk area.  This critical habitat is a 
portion of a larger 527 ha (1,304 ac) critical habitat unit that extends outside the action area 
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boundary and provides habitat for four populations of S. nuttallii.  It is estimated that nearly one-
half of the critical habitat in the Makua action area is found in areas comprised of 50 to 75 
percent native plant cover and another one-quarter is found in areas with greater than 75 percent 
native plant cover (U.S. Army Garrison 2003b; L. Durand in litt. 2004; K. Kawelo, pers. comm. 
2004). 

Threats to the Critical Habitat in the Action Area  The critical habitat is threatened by 
competition from non-native plant species; predation by non-native slugs, snails, and the black 
twig borer; landslides; stochastic events; fire from Army training activities; and feral ungulates 
(U.S. Army Garrison 1999). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  Of the 284 ha 
(701 ac) of critical habitat in the action area, 246 ha (608 ac), or 87 percent, are within Pahole, 
Upper and Lower Kapuna and West Makaleha management units.  Less than 1 hectare (2 ac) of 
critical habitat is in the Central and East Makaleha Management Unit, and less than one-half of a 
hectare (0.3 ac) is in the Kahanahaiki Management Unit.  The Pahole Management Unit is 
fenced and fence exclosures for the West Makaleha and Upper and Lower Kapuna management 
units are planned for the near future.  The Army is currently controlling non-native plant species 
and ungulates in the Pahole and West Makaleha management units (K. Kawelo, pers. comm. 
2004).   

Status of the Critical Habitat – Solanum sandwicense (Popolo aiakeakua) 

Critical Habitat Description  A total of 2,975 ha (7,352 ac) of critical habitat was designated in 
five separate units on Kauai and Oahu for Solanum sandwicense.  Two units were designated on 
Kauai and three units (328 ha; 811 ac) was designated on Oahu.  To meet recovery goals each 
unit is intended to provide habitat for one population, each represented by a minimum of 300 
mature, reproducing individuals of S. sandwicense.  Critical habitat has been designated on State 
lands on both islands (e.g., Kuia Natural Area Reserve, and Kokee and Na Pali Coast State Parks 
on Kauai and Mokuleia Forest Reserve and Pahole Natural Area Reserve on Oahu) and private 
lands (Honouliuli Preserve) on Oahu (68 FR 9116; 68 FR 35950). 

The primary constituent elements for the units on Oahu include talus slopes or streambeds at 
elevations between 471 and 1,006 m (1,545 and 3,300 ft), which occur in open, sunny areas that 
contain the associated native plant species Pisonia sp. and Psychotria sp.  The plant community, 
associated species, and elevations are indicative of important features such as soil moisture, 
nutrient cycling and availability, temperature ranges, and light levels which are primary 
constituent elements of the habitat required for the conservation of this species (68 FR 35950). 

Threats to Critical Habitat  The primary threats to critical habitat for this species on Oahu include 
habitat degradation by feral pigs; competition with non-native plant species; fire; and stochastic 
events such as landslides (68 FR 35950). 

Environmental Baseline of the Critical Habitat 

Status of the Critical Habitat in the Action Area  Four percent (105 ha; 258 ac) of the statewide 
critical habitat for Solanum sandwicense is located in one unit in the Makua action area.  The 
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critical habitat unit is located in the northeastern portion of the action area in the low fire risk 
area.  This critical habitat unit provides habitat for the conservation of one population of S. 
sandwicense.  It is estimated that nearly one-half of the critical habitat occurs in areas with 
greater than 75 percent native plant cover (K. Kawelo, pers. comm. 2004). 

Threats to Critical Habitat in the Action Area  Threats to primary constituent elements of the 
critical habitat in the action area include habitat degradation by feral pigs; competition from non-
native plant species; and fire from military training activities (68 FR 35950). 

Ongoing Conservation Actions Within the Action Area  A total of 102 ha (253 ac), or 97 percent, 
of the critical habitat in the action area is in the Pahole and Upper Kapuna management units.  
The Pahole Management Unit is fenced and non-native plant species and ungulates within the 
unit are controlled.  A fence for the Upper Kapuna management unit is planned for the near 
future (K. Kawelo, pers. comm. 2004). 

Status of the Critical Habitat – Spermolepis hawaiiensis (No Common Name) 

Critical Habitat Description  A total of 558 ha (1,379 ac) of critical habitat was designated in 
seven separate units on four islands (Kauai, Maui, Molokai and Oahu) for Spermolepis 
hawaiiensis.  The two critical habitat units on Oahu total 137 ha (339 ac).  Critical habitat has 
been designated on State (e.g., Puu Ka Pele Forest Reserve and Waimea Canyon on Kauai; 
Kanaio and West Maui Natural Area Reserves on Maui; Diamond Head State Park on Oahu) and 
private lands.  Each critical habitat unit provides habitat for one population, represented by a 
minimum of 500 mature, reproducing individuals of S. hawaiiensis (68 FR 9116; 68 FR 12982; 
68 FR 25934; 68 FR 35950). 

The primary constituent elements of the units on Oahu include steep or vertical cliffs or the base 
of cliffs or ridges in coastal dry cliff vegetation and containing one or more of the following 
associated native plant species: Artemisia australis, Bidens sp., Dodonaea viscosa, Doryopteris 
sp., Heteropogon contortus, Santalum ellipticum, or Waltheria indica and elevations between 25 
and 306 m (82 and 1,004 ft).  The plant community, associated species, and elevations are 
indicative of important features such as soil moisture, nutrient cycling and availability, 
temperature ranges, and light levels that are included as primary constituent elements of the 
habitat required for the conservation of this species (68 FR 35950). 

Threats to the Critical Habitat  The primary threats to critical habitat for this species on Oahu 
include habitat degradation by feral goats; non-native plant species; and habitat degradation or 
destruction from erosion, landslides, and rockslides (68 FR 35950). 

Environmental Baseline of the Critical Habitat 
 
Status of the Critical Habitat in the Action Area  Less than one percent, 0.7 ha (2 ac), of the 
designated critical habitat for Spermolepis hawaiiensis is located within the Makua action area.  
The critical habitat unit is located in the southwestern portion of the action area in the high fire 
risk area.  This critical habitat unit provides habitat for the conservation of one population of S. 
hawaiiensis.  It is estimated that the entire critical habitat is within an area of vegetation that is 
predominantly non-native (K. Kawelo, pers. comm. 2004). 
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Threats to the Critical Habitat in the Action Area  Threats to the critical habitat include 
destruction of habitat due to erosion, landslides, and rockslides; degradation by feral goats; 
competition for light, space, and nutrients from non-native plant species; and wildfire.  In 
addition, critical habitat is threatened by predation of associated native plants by rats, slugs, the 
black twig borer and the Chinese rose beetle (U.S. Army Garrison 1999; 68 FR 35950). 

Ongoing Conservation Actions for the Critical Habitat within the Action Area 
Approximately five percent (0.03 ha; 0.08 ac) of the critical habitat within the action area 
coincides with the Lower Ohikilolo Management Unit.  The Army controls non-native plants to 
reduce competition with associated plant species and to reduce the risk of fire within the 
management unit (K. Kawelo, pers. comm. 2004). 
 
Status of the Critical Habitat – Oahu Elepaio 

Critical Habitat Description  Critical habitat for the Oahu elepaio was designated in five units 
totaling 26,661 ha (65,879 ac), primarily encompassing undeveloped high elevation areas of the 
island.  Lands designated as critical habitat provide the full range of primary constituent 
elements needed by the Oahu elepaio, including: a variety of undeveloped forested areas that are 
currently occupied by elepaio and used for foraging, roosting, sheltering, nesting, and raising 
offspring; a variety of currently unoccupied undeveloped forested areas that are adjacent to 
occupied areas and provide for conservation of the species through expansion of existing 
subpopulations; and shrub land and cliff habitats that link populations and can be used for 
dispersal.  If elepaio were restored throughout each of the critical habitat units, the resulting 
distribution would resemble the distribution in 1975, when elepaio populations were larger and 
less isolated, the overall population appeared to be viable, and the Oahu elepaio was not 
considered endangered.   

Critical habitat for the Oahu elepaio was designated on December 10, 2001, to provide additional 
protection for occupied and unoccupied lands considered essential to the conservation of the 
species (66 FR 63752).  The primary constituent elements required by Oahu elepaio for foraging, 
sheltering, roosting, nesting, and rearing of young are undeveloped wet, mesic, and dry forest 
habitats composed of native or introduced plant species.  Higher population density can be 
expected in tall, mesic, closed-canopy riparian forest with a well-developed understory than in 
dry, low-stature, or scrubby forest on ridges and summits, but elepaio are adaptable and able to 
forage and nest in a variety of forest types composed of both native and introduced plant species 
(Conant 1977, VanderWerf 1993, 1994, 1998).  Nest site selection by elepaio is non-specialized; 
nests have been found in seven native and 13 introduced plant species (E. VanderWerf, unpubl. 
data).  In addition, the primary constituent elements associated with the biological needs of 
dispersal and genetic exchange among populations are undeveloped wet or dry shrub land and 
wet or dry cliff habitats.  Elepaio may not establish territories in shrub or cliff habitats and may 
use them only transiently, but areas containing these habitats are important for linking 
populations by providing opportunities for birds to disperse among populations, thereby 
exchanging genetic information and increasing the effective population size. 

Critical habitat for the Oahu elepaio includes land under Federal, State, and private ownership, 
with Federal lands being managed by the Department of Defense and the Department of the 
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Interior.  Designated lands include most (99 percent) of the species= current range and encompass 
approximately 21 percent of the species= original range.  Approximately 22 percent of designated 
lands are currently occupied by elepaio, and 78 percent are currently unoccupied but were 
occupied recently (since 1975) and are generally still suitable.  A detailed description of each 
critical habitat unit and reasons for designating each portion of the unit as critical habitat are 
presented below.  A detailed description of the critical habitat unit that encompasses the action 
area is presented below. 

Unit 1 Northern Waianae Mountains: Unit 1 consists of approximately 4,454 ha (11,005 ac) 
encompassing the higher elevations of the northern Waianae Mountains, including a large 
portion of the Makua action area.  The unit is bounded on the south by Kolekole Pass, and on the 
north, east, and west by forest edge created by human actions.  Natural features within the unit 
include Mt. Kaala, the highest peak on Oahu at 1,227 m (4,025 feet), several other high peaks 
along the spine of the Waianae Range, and the upper portions of valleys and slopes, including 
Waianae Kai, Makaha, Makua, Kahanahaiki, and Kuaokala valleys on the west slope, Haleauau 
and Mohiakea gulches on the east slope, and several narrow valleys on the north slope.  
Vegetation consists primarily of mixed-species wet, mesic, and dry forest communities 
composed of native and introduced plants, with smaller amounts of dry shrub land and cliff plant 
communities (HINHP 1991). 

Unit 1 contains two important “core” elepaio populations: one in upper Haleauau and Mohiakea 
gulches above the firebreak road on U.S. Army Schofield Barracks West Range, and the other in 
upper Makaha and Waianae Kai valleys on Waianae Kai State Forest Reserve and City and 
County of Honolulu land.  The unit also includes scattered small elepaio populations in Pahole 
and Kaala State Natural Area Reserves, Mokuleia, Makua-Keaau, and Kuaokala State Forest 
Reserves, and the upper portion of the Makua installation.  Thirty percent of Unit 1 is currently 
occupied by elepaio.  Approximately 70 percent of critical habitat lands on the West Range of 
Schofield Barracks are currently occupied by elepaio.   Elepaio in the northern, leeward 
(western) Waianae Mountains are morphologically and behaviorally distinct from elepaio in 
other parts of the island, and conservation of the full range of morphological and ecological 
diversity present in the species would not be possible without the populations in the northern 
Waianae Mountains. 

In addition to protecting lands occupied by two core elepaio populations and six smaller 
populations, designated lands in Unit 1 provide for expansion of these populations by including 
currently unoccupied lands that were occupied within the past 30 years and that still contain the 
types of forest most preferred by elepaio.  Specifically, currently unoccupied lands in Pahole and 
Kaala State Natural Area Reserves, Mokuleia, Makua-Keaau, and Kuaokala State Forest 
Reserves, upper Makua Valley, and upper Kahanahaiki Valley are needed for recovery to allow 
the number of birds in existing populations to increase.  The current distribution of elepaio in 
Unit 1 represents a remnant of what was once a single, large, continuous elepaio population in 
the northern Waianae Mountains.  Inclusion of currently unoccupied forested lands that provide 
for expansion and shrub land and cliff habitats that provide for dispersal among populations will 
provide linkage needed to approximate the original genetic and demographic conditions that 
once existed in this area. 
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Threats to the Critical Habitat  The primary threats to elepaio critical habitat are fires, browsing 
by feral goats, rooting by feral pigs, predation by rats on seeds of native plant species, and 
replacement of native forest by alien plant species.  Fires degrade or destroy the primary 
constituent elements needed by elepaio by directly burning forest and by facilitating the 
expansion of fire adapted alien plant species that are not useful to elepaio, such as Eucalyptus 
robusta, silk oak (Grevillea robusta), ironwood (Casuarina spp.), and California grass 
(Brachiaria mutica), which grow back after a fire more rapidly than native plant species.  
Browsing by feral goats, rooting by feral pigs, and seed predation by rats can reduce the density 
of canopy tree species, thin the forest under story, inhibit recruitment of trees and shrubs, and 
increase erosion, thereby diminishing the long-term structural integrity of the forest. 

Status of the Environmental Baseline  

Status of the Critical Habitat in the Action Area  The Makua action area includes 1,591 ha (3,932 
ac) of Oahu elepaio critical habitat in Unit 1 (U.S. Fish and Wildlife Service 2001).  Elepaio 
critical habitat in the Makua action area represents approximately 5 percent of the 26,868 ha 
(66,390 ac) designated as critical habitat for this species on the island, and approximately 36 
percent of critical habitat Unit 1.  The elepaio critical habitat within the Makua action area 
consists of the following vegetation communities: lowland mesic forest and shrubland 567 ha 
(1,401 ac); lowland dry forest and shrubland 26 ha (64 ac); montane wet forest and shrubland 21 
ha (52 ac); wet cliff 21 ha (52 ac); dry cliff 19 ha (47 ac); lowland dry shrub and grassland 27 ha 
(67 ac); and non-native vegetation of all types 910 ha (2,249 ac).  The lower boundary of critical 
habitat within the Makua action area roughly follows the forest edge, with areas below the 
critical habitat covered by dry shrubland and grass-dominated communities. 

The critical habitat lands within the Makua action area are part of what once was a large, 
continuous elepaio population in the northern Waianae Mountains.  As described in the Draft 
Hawaiian Forest Bird Revised Recovery Plan (U.S. Fish and Wildlife Service 2003a), recovery 
of the Oahu elepaio will require restoration of populations that represent the geographic, 
morphological, and behavioral variation within the species.  Elepaio on the drier, western side of 
the Waianae Range are paler and grayer than elepaio in other areas, and elepaio vocalizations 
vary between the Waianae and Koolau Mountains and among valleys within the Waianae 
Mountains (VanderWerf 1998, unpubl. data), so the elepaio in Makua Valley are needed to 
represent the complete geographic, morphological, and behavioral variation.  The loss of Makua 
would decrease the potential of elepaio populations in the northern Waianae Range, would cause 
a gap in the distribution of elepaio on the western side of the Waianae Range, would inhibit 
dispersal and genetic exchange among populations to the north and south, and thus would reduce 
the possibility of restoring a viable population in the northern Waianae Mountains.  In addition to 
lands occupied by the two core elepaio populations and six smaller populations, Unit 1 provides 
for expansion of existing populations by including currently unoccupied lands that were 
occupied within the past 30 years and contain the types of forest most preferred by elepaio. 

Threats to the Critical Habitat in the Action Area  In September 2003, a prescribed burn at the 
Makua installation exceeded its expected boundaries and resulted in an uncontrolled fire that 
burned approximately 61 ha (150 ac) of designated Oahu elepaio critical habitat within the 
Makua action area.  Some of this area consisted of dry shrubland that would have been used by 
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elepaio only for dispersal, but the fire also burned parts of three elepaio territories that were 
occupied by single males.  These burned areas no longer contain the primary constituent 
elements needed by elepaio for foraging, nesting, sheltering, or dispersal and thus have lost their 
function.  Browsing by feral goats and rooting by feral pigs has degraded the quality of the 
primary constituent elements in portions of elepaio critical habitat within the action area by 
reducing the forest density and inhibiting recruitment of native plants. 

Ongoing Conservation Actions for the Critical Habitat within the Action Area  The Army has 
implemented a WFMP and maintains a firebreak road at Makua that, at least in theory, prevent 
fires from escaping the impact area and burning areas of critical habitat.  The Army also 
conducts a variety of management actions aimed at conserving and restoring native forest in 
various management units throughout the action area, including control of feral goats and pigs, 
control of non-native plants to reduce competition with native plant species and to reduce the 
risk of fire.  Approximately six percent of elepaio critical habitat will benefit from these 
stabilization measures.  The action area coincides with the following management units: 
Ohikilolo (92.7 ha; 229.1 ac), West Makaleha (103 ha; 254.6 ac), Central and East Makaleha (1 
ha; 2.6 ac), Upper Kapuna (91.2 ha; 225.3 ac), Lower Kapuna (56 ha; 138.4 ac), Pahole (87.1 ha; 
215.3 ac), Kahanahaiki (95.8 ha; 38.8 ac), and Kaluakauila (26.2 ha; 64.8 ac).   
 

EFFECTS OF THE ACTION ON PLANT CRITICAL HABITAT 

General Effects  

The General Effects section outlines potential impacts from routine Army training at Makua that 
could affect critical habitat for 41 plant species and the Oahu elepaio.  This section is a detailed 
analysis of the effects of the proposed action that will impact all critical habitat similarly.  This 
approach is to reduce repetitiveness regarding issues or consequences that are uniform for all 
critical habitats in the Makua action area.  We have determined that direct effects will not occur 
within plant or elepaio critical habitat.  However, an indirect consequence of live-fire training is 
the unintentional ignition of fire either inside or outside of the firebreak roads.  Fire will alter a 
given species’ critical habitat by removing vegetation, which in turn may alter soil, nutrients, 
light intensity and water retention or evaporation.  Secondarily, there may be an indirect effect to 
critical habitats due to the movement of troops, vehicles, maintenance equipment and the Army’s 
Natural Resource staff, as all of these activities may spread alien plant seeds, which will further 
degrade native habitats.  Minimization and avoidance measures for these actions are summarized 
jointly.  Species specific analyses will follow this general section.  

Critical Habitat on Army Lands  

In 2002, thousands of acres of habitat determined to be essential for the survival and recovery of 
241 threatened and endangered plant species were proposed for designation as critical habitat on 
an island-by-island basis for the State of Hawaii.  Some of the proposed critical habitat lands 
were removed from final designation due to various exclusions pursuant to sections 3 and 4 of 
the Endangered Species Act.  All Army controlled (owned or managed) land was excluded from 
critical habitat designation because:  1) their lands are covered by an Integrated Natural Resource 
Management Plan (INRMP) that adequately addressed the needs of the species; and, 2) the 
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benefit of exclusion outweighed the benefit of inclusion.  Pursuant to the Sikes Act Improvement 
Act of 1960, each military installation is to develop an INRMP that reflects a mutual agreement 
between the Service and the State concerning conservation, protection, and management of fish 
and wildlife resources.  The Army has completed INRMPs for all of their installations on Oahu 
and the island of Hawaii. 

As Army lands were removed from proposed critical habitat, some units were reduced in size.  
The land within the installation boundary was determined to be essential for the conservation of 
a many plant species, but management and conservation of this land will be addressed in the 
respective INRMPs.  The species-specific effects section will only analyze the affect of Army 
actions to the lands that were formally designated as critical habitat.  These analyses will address 
the ability of these lands to provide a portion of the habitat essential for the conservation of one 
or more populations. 

Brief Fire History in Hawaii 

The natural fire regime in Hawaii can best be described as low frequency and low severity.  Few 
natural sources of ignition exist, natural fuel beds are often discontinuous, and the majority of the 
islands receive moderate to high levels of precipitation (U.S. Army 2003b).  Fires caused by 
activities of the original Polynesians in Hawaii probably played a role in the initial decline of the 
native vegetation of the drier plains and foothills.  These early settlers used slash and burn 
agriculture altering lowland vegetation particularly by creating open areas suitable for the 
colonization of non-native pyrophytic grasses to take hold (Kirch 1982; Cuddihy and Stone 
1990).  In later years, the European settlers introduced a suite of plants that continued the 
degradation of Hawaiian ecosystems resulting in highly fire prone areas.   

Fire and Training Activities 

Fire resulting from training exercises is the most significant threat to the federally designated 
critical habitats located in the training action area.  When assessing the fire risk for Makua, the 
following elements were considered:  fuel types, training activities, fire history, significant 
topographic barriers, buffers, defensible boundaries, management units and fire minimization 
and prevention.   

This consultation is a risk assessment of fire ignition and the consequences of a burn to 
vegetative primary constituent elements at Makua.  A fundamental component of this analysis is 
the continued elimination of TOW missiles and tracers and the resultant risk of fire (Beavers et 
al. 1999).  Tracers have historically accounted for 49 percent of the fire ignition at Makua while 
anti-tank missiles, including Dragon and TOW missiles have accounted for approximately 12 
percent.  Historically, Dragon missiles were responsible for 33 of the 38 antitank missile-caused 
fires on Makua (Beavers et al. 1999).  Thus, the risk of fire ignition will be reduced by over 60 
percent without the use of tracers and TOW missiles at Makua.   

Table 1 depicts the list of weapons to be used at Makua and their potential to start fires.  In 
general, a weapon with a “low” potential to start a fire includes those weapons that started fires 
no more than one time since August 1995 (Char 1998).  This includes all small arms, grenades 
and smoke generators.  The “medium” category included fires started two to nine times during 
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the same time period and “high” indicates fires started 10 times or more.  Currently, high 
category weapons are not used at Makua.  According to Tom Huseman, Makua Range 
Operations Supervisor, from October 1, 2001, to June 30, 2004, the main artillery shot at Makua 
was 5.56 mm and 7.62 mm ball bullets (almost half a million rounds).  Ball ammunition and 
indirect fire (any fire started by mortars or artillery) ignited the fewest fires in the past (Beavers 
et al. 1999).  During the last 35 Company Combined Arms Assault Course at Makua training 
actions resulted in only two fires.  One fire was extinguished by a soldier’s boot and the second 
extinguished of its own volition (J. Godfrey, Chief, Conservation and Restoration Branch, U.S. 
Army, pers. comm. 2004).  Overall, due to the type of live-fire weaponry used at Makua the risk 
for fire ignition is minimal.  

Effect of Fire to Native Plant Species 

Fire is a threat to native taxa and natural communities in Hawaii.  Few native Hawaiian plants 
and animals are adapted to wildfires, and none have been found to be dependent on fire for 
survival.  Consequently, most native plants and animals perish during fires with little subsequent 
recovery (U.S. Army 2003b).  Once a fire sweeps through native habitat it allows for the 
intrusion of non-native invasive plants that accelerates the conversion of native dominated plant 
communities to alien dominated ones.  Once an area becomes infested with non-native invasives 
they outcompete the native flora and regeneration of native plants is usually precluded 
(D’Antonio and Vitousek 1992; Tunison et al. 2002).  Each successive fire burns further and 
further into the native forest, removing habitat for listed species by altering the moisture and 
canopy of the forest boundary and increasing the number of alien plants.  Invasive plant 
encroachment has a significant affect to native plants that comprise the vegetative primary 
constituent elements determined to be essential for the survival and recovery for listed plant 
species and the Oahu elepaio. 

The alien plant species most likely to be spread by fire are those that have a high fuel load, are 
fire adapted, carry fire into the remaining native forests, and/or can establish rapidly in newly 
burned areas.  Approximately 86 species pose a serious threat to native biota, the pyrophytic 
grasses being some of the most aggressive (Hughes et al. 1991).  As documented in Hawaii 
Volcanoes National Park by (Tunison 1992) increase in grass biomass produced a fuel bed more 
suitable to fire propagation.  There has been a documented increase in the frequency and size of 
fires at Hawaii Volcanoes National Park since 1968 coinciding with the spread and 
intensification of alien grasses (Smith and Tunison 1989).  The conversion of Makua to a 
military live-fire range in the 1940s introduced seed spread and a daily source of ignition 
(Beavers et al. 1999).  Guinea grass is the most abundant and most fire prone vegetation on 
Army installations on Oahu (Beavers 2001).  Currently alien grasses, particularly Guinea grass 
(Panicum maximum) and molasses grass (Melinis minutiflora) heavily dominate the valley floor 
as well as C-Ridge and the northern ridge (see Figure 5).  The occurrence of fire, in this case 
caused by military training, speeds the spread of these alien species (Mueller-Dombois and 
Goldammer 1990). 
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Fire History at Makua 

In the past, fires have burned into the adjacent lands leased for grazing, the Kuaokala Game 
Management Area, and the U.S. Air Force Kaena Point Tracking Station.  State of Hawaii 
records show large fires that started in Makua in 1970 and 1975.  The 1970 fire is thought to 
have started along Farrington Highway from a discarded cigarette.  That fire burned 617 ha 
(1,525 ac) of State conservation land in the Makua-Keaau and Kuaokala Forest Reserve, and 
some land in the U.S. Air Force Kaena Point Tracking Station.  The 1975 fire started from 
military training and burned 150 ha (370 ac) in the State’s Kuaokala Game Management Area.  
In June 1995 and July 2003, prescribed burns by the Army went out of prescription and burned 
extensive areas within Makua and into the State’s Kuaokala Game Management Area.  A full 
summary of the fire history for Makua can be found in the “Analysis of Fire Management 
Concerns at Makua Military Reservation” prepared in 1999 for the Army by the Center for 
Ecological Management of Military Lands.  This study found that fires are most likely to occur 
between 10:00 am and 4:00 pm and between July and September.  They also found that most of 
the fires burned less than 40.5 ha (100 ac) and that a small number of fires are responsible for 
causing the most damage to the resources. 

Several training and construction related fires have occurred on other Army installations on 
Oahu and Hawaii during the last few years that reinforce the fact that full control, or elimination 
of wildfires, is not possible even with precautions and restrictions in place.  In addition, the latest 
fire at Makua (July 2003) was a prescribed burn that escaped the firebreak road and impacted 
approximately 850. ha (2,101 ac) including 61 ha (150 ac) of native habitat, which included loss 
of 61 ha (150 ac) of Oahu elepaio critical habitat and 2.5 ha (6 ac) of plant critical habitat (see 
Figure 3).   

Fire Threat Delineation 

As discussed in the Project Description and detailed in the 2001 Supplement, the training action 
area was divided into two zones to include an area of relatively high fire risk and one of 
relatively low fire risk (see Figure 4).  The mid-credit line follows the valley rims of Keaau and 
Makua valleys, then cuts through the head of Kahanahaiki Valley.  It then reaches the Nike site 
access road, and follows the road to the boundary of the action area.  The major areas included 
within the low fire risk area are Pahole and Kapuna Gulches, which are considered at lower risk 
of fire because of their mesic habitat.  Along the south rim of Makua, the forested patch at the 
junction of the valleys of Makua, Makaha, and Keaau is also included in the lower fire risk 
region.  The forest patch is buffered from fire by the dense forests above the grasslands in the 
bottom of Makua Valley, and the sparsely vegetated cliffs above the forest.  These buffers, along 
with the mesic character of the highest parts of the southern rim of Ohikilolo Ridge are 
considered to provide sufficient protection for the forest patch to warrant its inclusion in the low 
fire risk area.  No portions of Keaau Valley and the areas west of the head of Kahanahaiki Valley 
are included in the low fire risk region, as these areas are considered relatively vulnerable to fires 
originating from Makua.   

This delineation into two fire threat zones is a more conservative approach to analyzing the 
potential risk of fire to these critical habitat units.  The original fire threat delineation was for 
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three zones, but we have combined high and moderate all into high.  This delineation effectively 
elevates the original moderate risk zone areas to high.   

While we have a detailed vegetation layer for the installation proper (see Figure 5), vegetation 
data for the entire training action area has not been completed.  Therefore, this is not an adequate 
tool to use for a new fire threat delineation using this data set.  We have utilized this vegetation 
layer where applicable, for instance, if a known vegetation type was adjacent to critical habitat 
then that will be discussed in the species-specific analyses.  Some of the species specific effects 
analyses will discuss the “higher” risk factor of fire due to the location of the critical habitat unit 
in the western portion of the Makua action area.  While the risk of fire is greater in this area 
(increased fuel load due to the intrusion of grass species and proximity to the impact area) it is 
still not considered a high risk due to all the actions the Army is implementing (WFMP, SOPs, 
Fire Danger Rating System, etc.) that will reduce the risk of ignition, and if ignition occurs, will 
reduce the risk of fire spreading. 

Wildland Fire Management Plan 

The WFMP is a key component of this consultation in order to achieve the overall goal of 
reducing the risk and impact of wildfires by limiting their frequency, size, and severity while still 
allowing military training.  In the 2001 Supplemental biological opinion the Service provided 
written approval of the final WFMP for Makua.  This plan provides comprehensive 
documentation of the plans, policies, methods, and actions necessary to achieve this objective.  
Soldiers are briefed prior to training about fire prevention and procedures to follow should an 
ignition occur.  The primary responsibility for enforcement of range directives falls to Range 
Control.  Failure to follow range protocols will result in termination of scheduled training and 
responsible individuals will be subject to administrative disciplinary actions in accordance with 
applicable regulations. 

All training is subject to the Fire Danger Rating System as previously described in the Project 
Description.  Range Control will monitor the burn index every hour and will notify the training 
unit of any training restriction as a result of a change in the Fire Danger Rating System.  Strict 
compliance with training restrictions pursuant to the green, yellow and red Fire Danger Rating 
System will reduce the number of fire starts.  By restricting fire prone activities during periods of 
high fire danger, the likelihood of a fire start is reduced.  Additionally, fires that are ignited are 
more likely to occur during periods of low or moderate fire danger, making them easier to 
control and extinguish.   

Five trained fire fighters will be onsite during a scheduled live-fire training operation.  The 
training unit will augment the Makua staff with a 20-person wildfire suppression detail, 
consisting of personnel present at the range.  A trained wildland firefighter or crew boss will 
provide direct supervision to the 20-person detail.  In addition, one helicopter, trained to use 
aerial fire buckets for wildland fire operations, will be onsite during any live-fire training 
exercise.  The aircrew shall remain in an alert status and located at the Range Control building 
and if the helicopter is not onsite then live-fire training may not commence.  Upon notification of 
a fire, the aircrew will respond immediately as part of the initial firefighting attack response.  A 
second standby aircraft will be capable of responding to Makua within one hour of notification 
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of a fire.  One operational Hummer Brush Engine equipped with a 300-gallon (1,136 liter) slip-
on unit for water or foam will be on standby at Makua.  The Makua Wildfire SOP outlines in 
detail how fire suppression will proceed and the responsibilities of each firefighting component 
(helicopter, Hummer Engine, firefighters) until the fire is extinguished.  These measures provide 
an organized, directed first attack to minimize a fire should one ignite and stop the fire before it 
gets out of control (U.S. Army 2003b). 

Range Control will maintain a log of actions during all fires and all fire incidents will be 
recorded on the Fire Incident Report form.  This reporting will assist the Army by having 
detailed information regarding fire history and fire trend analysis.  The Army will coordinate 
with the Service if any fire extends beyond the firebreak road.  This coordination will assist the 
Army and the Service to better understand fire ignition on Makua and modify the WFMP or the 
Fire Danger Rating System should fire starts indicate modification is warranted.  

The implementation of the WFMP, the reduction of fuels in general and around species in 
particularly vulnerable areas, and the development and implementation of individual fire 
management plans for each of the management units within the action area will help to minimize 
the effects of fire by reducing the probability that a fire will occur and ensure that if it does, it 
will occur under controllable circumstances. 

Fuel Modification at Management Units in the High Fire Threat Area 

In addition to implementing the WFMP, the Army Natural Resource staff has started reducing 
the fuel load around several listed plant species (Hibiscus brackenridgei, Lipochaeta tenuifolia, 
and Chamaescye celastroides var. kaenana) that occur in lower Makua, adjacent to the south 
firebreak.  As a result of the reduction of non-native grasses in the area, native plant species have 
begun to repopulate the habitat.  These actions helped to stop the prescribed burn of 2003 that 
went out of prescription from entering the Chamaescye celastroides var. kaenana population in 
lower Makua.  In contrast, the lack of fuel reduction along the natural firebreak that runs along 
the ridge between Makua Valley and Kaluakauila allowed the fire to spot over and enter this very 
sensitive habitat (M. Mansker, Environmental Division, U.S. Army, pers. comm.).  The Army 
will be developing individual fire management plans for the management units with the highest 
degree of fire threat to include Lower Ohikilolo, Kahanahaiki and Kaluakauila.  These plans will 
include measures such as fuel reduction to help reduce the probability that fire will enter these 
vulnerable areas.  The plans will be completed within a year of the completion of this 
supplemental opinion.  

Habitat Revegetation 

The Army has proposed that they will restore any portion of plant critical habitat that is lost 
during a training related fire event.  This measure will offset the adverse impact to critical habitat 
due to fire.  However, as previously discussed in other sections in this general effects section, 
alien plant species in Hawaii are aggressive, adaptable, numerous and can outcompete native 
plant species for space, light, and nutrients.  To restore a burned area to pre-burn conditions will 
be difficult but not impossible.   
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While habitat restoration poses many challenges, there have been successful restoration or 
“rehabilitation” projects in Hawaii.  Thousands of acres of dryland forest have been lost to fire at 
Hawaii Volcanoes National Park during the last few decades.  The park managers have had to 
address the loss of woodland tree species and the subsequent habitat degradation as non-native 
grasses replaced native tree species.  To combat this problem, the managers adopted a 
rehabilitation approach to create a replacement community of fire-tolerant native plants that can 
survive and spread in the new grass/fire cycle.  After a devastating burn (407.9 ha; 1,008 ac) in 
June 2000, a Burn Area Emergency Rehabilitation program started revegetating the area days 
after the fire.  More than 15,000 plants and 3,000,000 seeds of 23 native species have been 
planted including thousands of mamane (Sophora chrysophylla) trees and alii (Dodonaea 
viscose) shrubs as well as rare kookoolau (Bidens hawaiiensis) and naupaka (Scaevola kilaueae) 
plants.  By June 2003, the project goal will have planted 31 native species, including 15 fire-
tolerant species that were established through a combination of direct seeding and outplanting 
into 850 plots across the entire burn area (Loh and Tunison 2002). 

Another project on the island of Hawaii began in 1995 and included a study regarding the 
preservation and restoration of a Hawaiian tropical dry forest.  This project is a 2.4 ha (6 ac) site 
on the dry slopes on the western side of the island and was infested with fountain grass 
(Pennisetum setaceum).  After three years of herbicide spraying and hand removal of the 
fountain grass signs of natural regeneration of native tree seedlings was evident (Allen 2000).   

Stabilization 

Stabilization was the key component in the 1999 Makua consultation determined to offset the 
impacts of military actions to listed species in the action area.  As previously described, 
stabilization will include the establishment of management units that will allow for the 
stabilization of 28 listed plant species.  In order to achieve this stable threshold, threat reduction 
and control will be implemented to include:  fencing, ungulate removal, invasive plant species 
removal, rat baiting, invertebrate control and outplanting of listed species.  All of these actions 
will be beneficial to the 1,561 ha (3,857.3 ac) of plant and 632 ha (1,574.4 ac) of Oahu elepaio 
critical habitats that overlap these management units.  We have determined that the affect of 
stabilization to plant and Oahu elepaio critical habitats will be beneficial and these actions will 
slow or impede ongoing detrimental effects that continue to degrade native Hawaiian habitats.  
Specific stabilization activities for each of the 28 plant species and one snail species are outlined 
in the Makua IP (U.S. Army Garrison 2003b). 

To achieve stabilization of the 28 plant species, management units were developed within the 
action area (see Figure 6).  As described in the Project Description, management units are areas 
designated for active protective management for the express goal of stabilizing population units 
of species within the context of native habitat.  Typically, the management units will be in fenced 
areas where ungulates and other threats are removed or controlled.  A list of the conservation 
actions taken by the Army within each management unit can be found in Appendix 3 of the 
Makua IP. 
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Non-Native Plant Species 

The ongoing threat from increased non-native plant invasion is always prevalent within, and 
adjacent to, high disturbance areas such as military training facilities.  There are several potential 
sources of non-native plant introduction into Army installations including: mounted maneuvers, 
dismounted maneuvers, conservation actions, movement of equipment, vehicles, and troops 
between installations and between islands, especially post- fire.  In addition, movement of troops 
into Hawaii from other states and countries and between installations in Hawaii increases the 
likelihood of habitat-altering weeds being introduced into installations and spreading into native 
habitats.  Some non-native invasive plants can also spread into undisturbed areas once they have 
become established in disturbed area.  These alien plant species compete with native plants for 
light, nutrients, and space, and impact the health of the critical habitat directly due to degradation 
of these habitats (Cuddihy and Stone 1990). 

Lower elevation plant communities have a higher threat level of invasion from non-native plants 
due to dry microclimates and proximity to potential seed sources from training activities.  Non-
native or weedy plant invasives tend to be grassy or shrubby species, which prefer the drier, 
lower elevation areas and can readily take hold.  The mesic forest habitats have a moderate threat 
level of being invaded by non-native plants since invasive plants are compromised in the wetter 
conditions and the areas are somewhat more removed from training and activity areas.  The wet 
forest species have the lowest threat level of being impacted from non-natives since the 
extremely mesic conditions preclude establishment of the xeric invasive species. 

Minimization measures to reduce the likelihood of seed transport from Army actions are 
included in the project description and were addressed for conservation actions in the Makua IP.  
Those relevant measures include:  preventing secondary weed spread from fire by monitoring 
and rapidly eradicating newly dispersed alien invasive plant species; implementing all actions 
described in the project description for this threat; and detailed methods for the monitoring and 
eradication of non-native plants identified in the Makua IP.  

Ungulates 

Two species of feral ungulates, pigs and goats, are found throughout Makua and are an ongoing 
additional pressure for listed plant species and their critical habitat.  Feral pigs are found in the 
moister sections of the valley, while feral goats are typically found in the drier, steeper areas.  
Feral goats and pigs have degraded extensive tracts of native vegetation through grazing and 
trampling, affecting habitats of listed species as well as occasionally having direct impacts to the 
species themselves.  Both pigs and goats may increase the spread of alien species into native 
habitat by carrying such species in their feces and fur, and by creating areas of bare soil and open 
canopy for alien plant species to establish and spread (Cuddihy and Stone 1990).  Goats 
contribute to serious erosion problems on Ohikilolo Ridge.  Pigs have recently been observed by 
Service staff on trips to Makua Valley.  Pigs are particularly destructive as they trample, root and 
eat native vegetation and can introduce invasive species through fecal matter (Stone 1985).  Pig 
rooting sites are another avenue for establishment of invasive plant species. 
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In order to remove the threat from ungulates to listed species that must be stabilized, the Army 
will fence the management units developed in the Makua IP for species conservation.  Within the 
management unit fences, ungulates such as pigs and goats will be removed until the unit is 
ungulate free.  There are currently fences around Kahanahaiki, Kaluakauila, along the top of 
Ohikilolo Ridge, Pahole, a portion of Ekahanui, a portion of Puu Hapapa, a portion of Kaluaa 
and Waieli, and a portion of Palikea.  The State will likely be fencing Waianae Kai this year 
(U.S. Army Garrison 2003b; L. Durand in litt. 2004).  

Other Non-Native Species 

Several species of small mammals are found in Makua, including rats (Rattus spp.) and mice 
(Mus domesticus).  All of these species are known to prey upon native snails, birds and their 
eggs.  Rodents have also been shown to eat plants and the fruit and seeds of native plant species, 
especially plants in the lobelia, palm, and African violet families (Cuddihy and Stone 1990).  To 
combat this threat, where small mammals have been identified as a threat, small mammal 
control, in the form of trapping and the use of toxicants, is being implemented within the 
management units developed in the Makua IP.  Mammal control is focused in the vicinity of 
population units and proposed reintroductions/augmentations of target taxa shown to be sensitive 
to small mammal predation (e.g. Achatinella mustelina and plants palatable to rats).  Small 
mammal assessments will be conducted within each management unit to identify areas requiring 
control.  The research and protocols for aerial application of rodenticides are currently being 
explored and may be applicable for rodent control within management units in the future.  The 
Army is helping to fund some of the research needed to obtain Environmental Protection Agency 
registration for aerial application of rodenticides (U.S. Army Garrison 2003b).     

Invertebrate pests include slugs (such as Milax gagates), black twig borer (Xylosandrus 
compactus), two-spotted leafhopper (Sophonia rufofascia) and Chinese rose beetle (Adoretus 
sinicus).  In addition to possibly being an attractant to pigs, slugs are widespread in Hawaii and a 
serious threat to many native plant taxa (Howarth 1985).  Slugs feed preferentially on plants with 
fleshy leaves, stems, and fruits, including all taxa in the lobelia family in Hawaii (U.S Fish and 
Wildlife Service 1998). 

The black twig borer is known to infest a wide variety of common plant taxa (Davis 1970).  The 
black twig borer burrows into branches, introduces a pathogenic fungus as food for its larvae, 
and lays its eggs.  Twigs, branches, and even entire plants can be killed from an infestation.  In 
the Hawaiian Islands, the black twig borer has many hosts, disperses easily, and is probably 
present at most elevations up to 670 m (2,500 ft) (Howarth 1985).  Black twig borer is a major 
threat to Flueggea neowawraea and Alectryon macrococcus var. macrococcus (Service 1998b).   

The two-spotted leafhopper is a recently introduced insect that causes feeding damage on leaves, 
typically in the form of stippling and yellowing.  In addition to mechanical feeding damage, this 
insect may introduce a plant virus.  It is suspected of causing severe dieback of the native fern 
Dicranopteris linearis and economic damage to crops and ornamental plants in Hawaii (U.S. 
Army 2003a). 



Colonel Howard J. Killian 79 

Originally from Japan and Taiwan, the Chinese rose beetle was introduced into Hawaii before 
the turn of the last century and is now a common pest.  Known hosts for this beetle include over 
250 species of plants (ornamental and cultivated) but their presence in native habitats is 
increasing.  These beetles consume the plant tissue between leaf veins thus leaving behind a 
“lace- like” or “swiss cheese” type of appearance.  In severe cases, most leaves are skeletonized 
(Mau and Kessing 2004). 

Monitoring and control methods for invertebrate pests have been identified in the Makua IP to 
help combat these threats.  Specific management tools are currently not available for insect pests 
such as two-spotted leafhopper, black twig borer, and Chinese rose beetle.  Under certain 
circumstances it may be necessary to apply systemic insecticide to individual plants, which 
might control alien insect pests, but might also suppress important native insect associates.  The 
Army will continue to look for new means to control these insect pests and will implement any 
new control methods that become available (U.S. Army Garrison 2003b).   

Natural Resource Program 

The Army’s Natural Resource staff manages rare plants and animals and their habitats so that the 
Army is in compliance with the Endangered Species Act and other environmental laws and 
regulations.  Their work is beneficial as they strive to improve conditions for listed species by 
reducing or removing threats for sensitive and listed plants, invertebrates, and vertebrates.  
Natural Resource workers could inadvertently introduce non-native or invasive species via field 
vehicles or gear; however, they are knowledgeable and trained to be careful.  The Makua IP 
outlines avoidance and minimization measures to reduce or eliminate any adverse effects 
resulting from the fieldwork conducted by the Army’s Natural Resource staff. 

Conservation Needs for Critical Habitat in the Action Area   

The conservation needs for plant and bird critical habitats in the action area are fairly ubiquitous 
and shall be summarized here to reduce repetition in the species-specific effect sections.  In 
addition to fire, feral ungulates are a significant threat to native Hawaiian ecosystems (Stone 
1985).  Ungulates trample habitat, consume plants and seedlings, increase erosion, spread 
invasive seeds and degrade critical habitat.  The systematic control or total eradication of 
ungulates from the Makua action area would eliminate a major threat to primary constituent 
elements thus enhancing habitat quality.  A post-fire revegetation plan should be written within a 
year of completing this reinitiation so that if a fire does occur there is a plan in place to restore 
burned plant critical habitat.  Ideally, a greater degree of invasive plant control or even 
eradication of non-native plant species should be conducted throughout the action area.  
Research on the control of slugs, black twig borer, two-spotted leafhopper and Chinese rose 
beetle, as these pests degrade habitat quality and plant vigor.  Rodents consume native seeds and 
plant parts thus contributing to the degradation and destruction of native forest plants.  Control of 
rats is currently accomplished by setting up and monitoring individual bait stations which is very 
labor intensive and expensive.  Unfortunately, a registration from the Environmental Protection 
Agency is still being processed and must be approved prior to any aerial dispersal of rat bait.  It 
would be extremely beneficial for the Army to utilize aerial bait dispersal upon registration as 
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this method allows for more areas to be baited in a cost effective and less labor intensive manner 
(K. Kawelo, pers. comm. 2004).   

Overall Fire Risk 

Many measures have been established at Makua to curtail fire ignition or extinguish a fire should 
one start.  The Army has implemented the WFMP with a Makua specific Fire Danger Rating 
System, SOPs, non-native plant control to reduce fuel load, stabilization, and eliminated 
weaponry that is the greatest source of fire ignition (tracers and TOW missiles) and will develop 
and implement by 2006 fire management plans for three management units in the high fire risk 
area.  All these minimization/fire reduction measures combined will greatly reduce the risk of a 
catastrophic wildfire on Makua.  In addition, the Service and the Army will coordinate after 
every fire event that escapes the firebreak road to determine if modifications are necessary to the 
WFMP.  Our assumption is that fire will not burn large portions of Makua or particularly critical 
habitats due to all the measures that are in place.  If some plant critical habitat is lost, the Army 
will revegetate or restore that area to pre-burn conditions.   

SPECIES SPECIFIC EFFECTS OF THE ACTION ON PLANT CRITICAL HABITAT 

Note: For Figures 7-48, see Appendix B 

Effects of the Action on Alsinidendron obovatum Critical Habitat 

Seventy-one percent (164 ha; 406 ac) of the critical habitat for Alsinidendron obovatum is 
located in the Makua action area (Figure 7).  The critical habitat unit includes an additional 12 ha 
(29 ac) located (12 ha; 29 ac) outside of the action area.  The unit is located in the low fire risk 
area with less than less than half of a hectare (0.9 ac) in the high fire risk area (see Figure 4).  
The entire 176-ha (435 ac) critical habitat unit was designated to provide habitat for the 
conservation of five populations, each with 300 mature, reproducing individuals of A. obovatum 
(68 FR 35950).  The physical and biological habitat features (primary constituent elements) that 
are essential for this species include, but are not limited to, ridges and slopes in lowland diverse 
mesic forest dominated by Acacia koa (koa) and Metrosideros polymorpha (ohia) (68 FR 
35950).  The primary constituent elements that may be affected by a training related fire include 
the associated native plant species found within a lowland diverse mesic forest dominated by koa 
and ohia.  It is estimated that more than eighty percent of the critical habitat is located in forest 
habitat with approximately 50 percent native plant cover, indicating that non-native plants have 
encroached into some portions of this unit (U.S. Army Garrison 2003b; K. Kawelo in litt. 2004; 
68 FR 35950).  Fire would further degrade the critical habitat unit by removing more native 
habitat in a burn.  The increased post- fire non-native plant encroachment inhibits the 
regeneration of native plants, thereby precluding any natural restoration of the habitat.  In the 
absence of management, post-burn areas remain degraded and future fires move quickly though 
these high fuel areas and incrementally encroach into native habitats.  Eventually this succession 
of fires will convert native ecosystems to non-native as it creeps further and further into the 
gulches and valleys.   

The western boundary of the critical habitat unit is approximately 1.6 km (1 mi) from the fire 
source and there is a risk that a fire started in the impact area could move east and impact this 
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unit.  However, most of the unit’s western boundary is immediately adjacent to low fire risk 
areas (see Figures 4 and 7).  In addition, approximately 96 percent (161 ha; 398 ac) of the critical 
habitat in the action area is found within management units (Pahole, Upper Kapuna, West 
Makaleha, and Central and East Makaleha management units).  The Pahole Management Unit is 
fenced, a fence will be completed for the West Makaleha Management Unit, and fences are 
planned for the Upper Kapuna Management Unit, and the Central and East Makaleha 
Management Unit (U.S. Army Garrison 2003b).  Ungulates will be removed from within these 
fenced areas.  Efforts to control non-native plants within the Pahole and Upper Kapuna 
management units are ongoing.  The exclusion and subsequent removal of ungulates from the 
Pahole, Upper Kapuna, East, West and Central Makaleha management units and the control of 
non-native invasive plants will enhance the conservation value of the critical habitat unit and 
decrease the risk of fire in part by reducing the fuel load in these management units.  The critical 
habitat outside of the management units (approximately 3 ha; 8 ac) is separated from the impact 
area by low fire risk areas and buffered from future fires by the Pahole and West Makaleha 
management units themselves.  Therefore, spatial separation from the impact area, the adjacent 
low fire risk area along the western boundary of the critical habitat unit, and the other 
conservation activities implemented by the Army for species stabilization in the management 
units will further reduce the risk of fire for 96 percent of the critical habitat for this species in the 
action area. 

The Army is developing a wildfire management plan for the Kahanahaiki Management Unit that 
is adjacent to the northwestern portion of the critical habitat unit.  If a fire were to move towards 
the critical habitat from this direction, then implementation of a fuel modification plan would 
further reduce the risk of fire to the critical habitat.  In essence, the Kahanahaiki Management 
Unit becomes a buffer against fire along the northwestern portion of the critical habitat.  In 
addition, the Army is implementing other conservation measures such as removal of non-native 
plants that may enhance the ability of this management unit to further buffer the critical habitat 
from fires started in the impact area.  Therefore, the entire Kahanahaiki Management Unit will 
serve as a buffer between the critical habitat and fires that spread outside the impact area. 

Most importantly, the Army has committed to revegetate burned areas with native plant species 
to restore the area to pre-burn conditions to fully offset any negative impacts to this critical 
habitat unit from any fire that escapes the firebreak road.  The revegetation plan will address 
restoration of burned areas by replanting native plant species (primary constituent elements) and 
by the control of non-native, competitive plant species.  While there may be a temporal loss of 
the function of these critical habitat units during the revegetation process, the ability of this unit 
to provide a large portion of habitat essential for the conservation of five populations of 
Alsinidendron obovatum will be retained in the long term. 

Summary 
The critical habitat unit for Alsinidendron obovatum in the Makua action area is located almost 
entirely within the low fire risk area.  The implementation of the WFMP and SOPs will reduce 
the likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-fired 
round will ignite outside of the firebreak road.  The risk of fire to the northwestern portion of the 
critical habitat unit that is adjacent to the Kahanahaiki Management Unit will be reduced due to 
the construction of a fuel modification zone between the impact area and the Kahanahaiki 



Colonel Howard J. Killian 82 

Management Unit.  In addition, due to fuel reduction and other habitat enhancing activities 
currently ongoing and planned, pursuant to the Makua IP, the Kahanahaiki Management Unit 
will buffer this portion of the critical habitat from fires traveling from the impact zone.  The 
critical habitat within the Pahole, Upper Kapuna, Central, and East and West Makaleha 
management units will be managed to improve baseline quality pursuant to the Makua IP.  
Without this management, this critical habitat unit would eventually lose most of the elements 
essential to the survival and recovery of the species because of the ongoing threats to this habitat 
(e.g., ungulates and non-native plant encroachment).  We considered this continued degradation 
of A. obovatum critical habitat in the evaluation of the affect of the proposed action.  Most 
importantly, even though there may be a temporal loss of vegetation due to a fire, the restoration 
of these areas by the Army will provide habitat essential for the conservation of A. obovatum and 
allow for the long-term recovery goals of this species.  Therefore, training rela ted fire events will 
not result in adverse modification of critical habitat for A. obovatum. 
 
Effects of the Action on Alsinidendron trinerve Critical Habitat 

The critical habitat unit for Alsinidendron trinerve in the Makua action area represents 
approximately 17 percent (10 ha; 25 ac) of the total critical habitat for this species statewide.  
The unit is located in the far easternmost corner of Makua in the low fire risk zone (Figure 8).  
The entire critical habitat unit, which includes approximately 50 ha (124 ac) outside the action 
area, was designated to provide habitat for the conservation of four populations, each with at 
least 300 mature, reproducing individuals of A. trinerve (68 FR 35950).  The primary constituent 
elements essential for this species include, but are not limited to, slopes in wet forest or the 
wetter portions of diverse mesic forest dominated by Metrosideros polymorpha (ohia) or Ilex 
anomala (kawau)-ohia montane wet forest.  The primary constituent elements that may be 
affected by a training related fire include those associated native plant species found within a wet 
forest or the wetter portions of diverse mesic forest dominated by ohia or kawau-ohia montane 
wet forest.  It is estimated that 80 percent of the critical habitat is located in an area with greater 
than 75 percent native vegetation (K. Kawelo in litt. 2004).  This indicates that this critical 
habitat unit is relatively free of non-native plants and the habitat quality is relatively pristine.  In 
the absence of habitat management, however, this critical habitat unit could degrade over time as 
more invasive plant species encroach into the area, or fires occur and remove the vegetative 
primary constituent elements.   

There is a risk that a fire started in the impact area could move east and impact this unit or that a 
mis-fired round could ignite outside of the firebreak road and burn into this unit.  The loss of 
vegetative primary constituent elements within this critical habitat unit would remove the ability 
of this area to provide habitat for A. trinerve.  However, the risk of fire to this critical habitat is 
very minimal primarily due to the spatial separation of this area (over 5 km; 3 mi) from the 
southern impact area (see Figures 4 and 8).  In addition, the unit is located in an area of low 
flammability due to surrounding wet, diverse forested vegetation which would slow or stop a fire 
as it encroached into this mesic habitat. 

This critical habitat unit will benefit from stabilization as outlined in the Makua IP (see General 
Effects, Stabilization and Management Units, for more details) due to its close proximity to 
several management units.  The critical habitat is adjacent to the southern portion of the Central 
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and East Makaleha Management Unit, however only a small fraction (less than a hectare; about 
one acre) of habitat will benefit from this inclusion.  The Ohikilolo and West Makaleha 
management units are located to the west of this critical habitat unit and, therefore, may provide 
some buffer from training related fire traveling east towards this critical habitat area (see Figure 
8).  The Army has fenced the ridgeline portion of the Ohikilolo Management Unit and removed 
goats from the fenced area.  To reduce the risk of fire to listed species and sensitive habitats, the 
Army will reduce fuels in the Central and East Makaleha and Ohikilolo management units 
through the removal of non-native plant species, some of which are highly flammable.  The fuel 
modification activities plus other conservation measures implemented by the Army for species 
stabilization in the Central and East Makaleha, West Makaleha and Ohikilolo management units 
will further reduce the risk of fire to the critical habitat unit primarily through fuels reduction.  
Removing non-native species in the management units reduces the fuels and impedes the 
movement of fire as it burns more slowly in native, wet forested habitats (U.S. Army 2003b).   

To reduce the negative impacts to critical habitat from fire that escapes the firebreak road, the 
Army has committed to revegetate burned areas with native plant species to restore the area to 
pre-burn conditions.  The revegetation plan will address restoration of burned areas by replanting 
native plant species (primary constituent elements) and the control of non-native, competitive 
plant species.  While there may be a temporal loss of the conservation value of this critical 
habitat unit during the revegetation process, the ability of this unit to provide habitat essential for 
the conservation of four populations of Alsinidendron trinerve will be retained in the long term. 

Summary 
The critical habitat unit for Alsinidendron trinerve in the Makua action area is located in the low 
fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a fire 
will ignite and travel outside of the firebreak road or that a mis-fired round will ignite outside of 
the firebreak road.  The risk of fire in the critical habitat unit will be reduced due to fuel 
reduction within the adjacent Central and East Makaleha, Ohikilolo, and West Makaleha 
management units.  These management units will buffer the critical habitat unit from fire.  In 
addition, low flammability of the surrounding wet or diverse mesic forest, and spatial separation 
from the impact area will reduce the risk of fire in the critical habitat unit.  We considered the 
risk of degradation of A. trinerve critical habitat in the evaluation of the affect of the proposed 
action.  Most importantly, even though there may be a temporal loss of vegetation due to a fire, 
the restoration of this area by the Army will provide habitat essential for the conservation of A. 
trinerve and allow for the long-term recovery goals of this species.  Therefore, training related 
fire events will not result in adverse modification of critical habitat for A. trinerve. 
  
Effects of the Action on Bonamia menziesii Critical Habitat 

There are two critical habitat units within the Makua action area, labeled A and B on Figure 9, 
that taken together comprise approximately five percent (28 ha; 69 ac) of the total statewide 
critical habitat for Bonamia menziesii.  Both units are located in the high fire risk area (Figure 4).  
Together, these units were designated to provide habitat for the conservation of one population 
of at least 300 mature, reproducing individuals of B. menziesii (68 FR 35950).  The primary 
constituent elements essential for this species include, but are not limited to, steep slopes or level 
ground in dry or mesic forest in open or closed canopy.  The primary constituent elements that 
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may be affected by a training related fire include those associated native plant species found 
within dry or mesic forest in open or closed canopy.  It is estimated that only one-quarter of the 
critical habitat within the Makua training action area has a native plant component of more than 
75 percent indicating a high degree of invasive plant encroachment (K. Kawelo in litt. 2004; 68 
FR 35950).  Although degraded, these units still support individuals of B. menziesii and provide 
habitat that is necessary to meet the recovery goals for this species.  Portions of critical habitat 
unit B burned in 2003, removing approximately 2.4 ha (6 ac) of habitat (G. Enriques, pers. 
comm. 2003). This loss of native habitat expedites invasion and growth of non-native plant 
species that can outcompete the native plants.  In the absence of habitat management, additional 
fires from future training activities will add to the degradation of these critical habitat units. 

Critical habitat unit A (21 ha; 51 ac) is north of the Kaluakauila Management Unit (Figure 9).  
This critical habitat unit is approximately 1.6 km (1 mi) from the impact area and, due to the 
proximity of this critical habitat to the potential fire source, there is a risk that a fire started in the 
impact area that escapes the firebreak road could move north and impact this unit.  The risk of 
fire in this xeric grassland habitat is high due to the surrounding Panicum maximum grassland 
(Figure 5), which is highly flammable and can increase frequency and size of wildfires (Beavers 
et. al. 1999).  A prescribed burn in 2003 encroached within 0.4 km (0.3 mi) of critical habitat 
unit A (G. Enriques, pers.comm. 2003).  The consequence of this burn is the loss of vegetative 
primary constituent elements and encroachment of non-native grasses and shrubs.  This 
increased fuel load increases the risk of future fires and each subsequent fire removes additional 
native habitat thus setting up a cycle of burn/invasive plant intrusion.  The loss of vegetative 
primary constituent elements within this unit reduces its ability to provide for the conservation of 
a portion of one population of B. menziesii pursuant to recovery goals.  To reduce the risk of fire 
to listed species and sensitive habitats, the Army will prepare a fire management plan for the 
Kaluakauila Management Unit.  Implementation of this plan will reduce the risk of fire due to 
the construction of a fuel modification zone between the impact area and the management unit.  
The fuel modifications in and around the Kaluakauila Management Unit will provide a buffer 
between the impact area and critical habitat unit A, and reduce the probability that fire will reach 
this critical habitat unit.  In addition, this management unit is currently fenced and the Army is 
working to reduce non-native plants within the exclosure.  This action will further reduce the risk 
of wildfire from encroaching into and past the management unit.   

Critical habitat unit B is approximately 1 km (0.6 mi) from the impact area and, as described 
above, the risk of a fire in this xeric, grassland habitat is high (Figure 9).  Eighty-six percent (6 
ha; 14 ac) of this critical habitat unit is in the Kaluakauila Management Unit.  A portion of this 
critical habitat unit was impacted during the 2003 prescribed burn (G. Enriques, pers. comm. 
2003).  The loss of primary constituent elements within this critical habitat unit would remove its 
ability to provide habitat, together with critical habitat unit A, for one population of Bonamia 
menziesii.  The fire management plan for the Kaluakauila Management Unit, and the 
implementation of several fire abatement measures within and around this management unit, will 
help reduce the probability that critical habitat unit B will burn.  In addition to reducing fire 
threat, the removal of ungulates and non-native invasive plant species within this management 
unit enhances the conservation value of critical habitat unit B.  The remaining critical habitat (1 
ha; 2.5 ac) outside of the management unit is buffered from the impact area by the management 
unit.  The fuel modification activities plus other conservation measures implemented by the 
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Army for species stabilization will also reduce the risk of fire to the portion of the critical habitat 
outside of the management unit. 

To reduce the negative impacts to these two critical habitat units from any fire that escapes the 
firebreak road and burns critical habitat, the Army has committed to revegetate burned areas of 
critical habitat with native plant species to restore the area to pre-burn conditions.  The 
revegetation plan will address restoration of burned areas by replanting native plant species and 
by controlling non-native, competitive plant species.  While there may be a temporal loss of the 
conservation value of these critical habitat units during the revegetation process, the ability of 
these units to provide habitat essential for the conservation of one population of Bonamia 
menziesii will be retained in the long term. 

Summary 
The two critical habitat units for Bonamia menziesii in the Makua action area are located in the 
high fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a 
fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire will be reduced due to the construction of a fuel 
modification zone between the impact area and the Kaluakauila Management Unit.  In addition, 
fuel reduction within the management unit will further buffer critical habitat units A and B from 
fire.  The portion of critical habitat unit B that is within Kaluakauila Management Unit will be 
managed to improve its baseline quality pursuant to the Makua IP.  Without this management, 
this critical habitat unit would eventually lose most of the elements essential to the survival and 
recovery of the species because of the ongoing threats to this habitat (e.g., ungulates and non-
native plant encroachment).  We considered this continued degradation of B. menziesii critical 
habitat in the evaluation of the affect of the proposed action.  Most importantly, even though 
there may be a temporal loss of vegetation due to a fire, the restoration of these areas by the 
Army will provide habitat essential for the conservation of B. menziesii and allow for the long-
term recovery goals of this species.  Therefore, training related fire events will not result in 
adverse modification of critical habitat for B. menziesii. 
 
Effects of the Action on Cenchrus agrimonioides Critical Habitat 

Twenty-two percent (267 ha; 661 ac) of the critical habitat designated for Cenchrus 
agrimonioides is located in one unit within the Makua action area (Figure 10).  This critical 
habitat is a portion of a larger, 529 ha (1,306 ac) critical habitat unit, that extends outside the 
Makua action area.  Located in the northeastern portion of the action area, the majority of the 
critical habitat is in the low fire risk area, with less than one ha (0.22 ha; 0.54 ac) in the high fire 
risk area (see Figure 4).  The entire critical habitat unit was designated to provide habitat for the 
conservation of four populations, with at least 300 mature, reproducing individuals of C. 
agrimonioides (68 FR 35950).  The primary constituent elements essential for this species 
include, but are not limited to, dry ridges upper slopes, or ridges in lowland mixed mesic forest 
(68 FR 35950).  The primary constituent elements that may be affected by a training related fire 
include native plant species found within a lowland mixed mesic forest community on Oahu.  It 
is estimated that more than one-half of the critical habitat for C. agrimonioides is located in an 
area with at least 50 percent native plant cover, indicating that habitat quality has declined due to 
the encroachment of non-native plants.  Fire would remove the remaining vegetative primary 
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constituent elements, further degrading the habitat.  Once a fire has moved through an area, non-
native plant species outcompete the native plants, thereby precluding natural recruitment.  In the 
absence of habitat management, post-burn areas have a denser fuel load, which increases the risk 
of fire and future habitat loss by the incremental encroachment of subsequent burns into native 
areas. 

The designated unit for Cenchrus agrimonioides is situated approximately in the same location 
as Alsinidendron obovatum (see Figure 7) and the effects discussion is the same for these two 
species.  There are two small differences between these two critical habitat units:  1) eighty-six 
percent (235 ha; 581 ac) of the critical habitat for C. agrimonioides is located within Pahole, 
Upper and Lower Kapuna and West Makaleha management units; and 2) the amount of 
remaining critical habitat (outside the management units) is approximately 32 ha (80 ac) for C. 
agrimonioides.   

Summary 
The critical habitat unit for Cenchrus agrimonioides in the Makua action area is almost entirely 
within the low fire risk area.  Implementation of the WFMP and SOPs will reduce the likelihood 
that a fire will ignite and travel outside the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire will be reduced due to the construction of a fuel 
modification zone between the impact area and the adjacent Kahanahaiki Management Unit.  In 
addition, fuel reduction within the management unit will further buffer the critical habitat from 
fire.  The portion of critical habitat within Pahole, West, East and Central Makaleha, and the 
Upper Kapuna management units will be managed to improve its baseline quality, pursuant to 
the Makua IP.  Without this management, this critical habitat unit would eventually lose most of 
the elements essential to the survival and recovery of the species because of the ongoing threats 
to this habitat (e.g., ungulates and non-native plant encroachment).  We considered this 
continued degradation of critical habitat in the evaluation of the affect of the proposed action.  
Most importantly, even though there may be a temporal loss of vegetation due to a fire, the 
restoration of these areas by the Army will provide habitat essential for the conservation of C. 
agrimonioides and allow for the long-term recovery goals of this species.  Therefore, training 
related fire events will not result in adverse modification of critical habitat for C. agrimonioides. 

Effects of the Action on Chamaesyce celastroides var. kaenana Critical Habitat 

There are two critical habitat units within the Makua action area, comprising two percent (8 ha; 
20 ac) of the statewide critical habitat for Chamaesyce celastroides var. kaenana.  Both units are 
located in the high fire risk area (Figure 11; units labeled A and B).  Critical habitat unit A was 
designated to provide habitat necessary for the conservation of one population of C. celastroides 
var. kaenana and unit B was designated to provide habitat necessary for the conservation of a 
portion of one population.  Each population will be comprised of at least 300 mature reproducing 
individuals of this species (68 FR 35950).  The primary constituent elements that are essential for 
this species include, but are not limited to, windward talus slopes, leeward rocky cliffs, open 
grassy slopes, or vegetated cliff faces in coastal dry shrubland.  The primary constituent elements 
that may be affected by a training related fire include those associated native plant species found 
within a coastal dry shrubland community.  It is estimated that 78 percent of the critical habitat is 
located in an area with less than 25 percent native plant cover (K. Kawelo in litt. 2004).  This 
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indicates that these critical habitat units are degraded due to non-native plant encroachment.  
Although degraded, unit A still supports individuals of C. celastroides var. kaenana and provides 
habitat that is necessary for the expansion of this population in order to meet the recovery goals 
for this species.  Unit B, currently unoccupied, provides a portion of the habitat necessary for the 
establishment of an additional population of C. celastroides var. kaenana in order to meet the 
recovery goals for this species on Oahu.  Portions of unit A have been impacted by past fires 
which have diminished the conservation value of this habitat.  The loss of vegetative primary 
constituent elements from fire and subsequent invasion by nonnative plants precludes natural 
recruitment.  In the absence of habitat management, additional fires from future training actions 
could add to the degradation of these critical habitat units.  

Critical habitat unit A is approximately 4 ha (10 ac), and less than one-half ha (1 ac) of this unit 
is located in the Kaluakauila Management Unit.  Due to the close proximity of this unit to the 
fire source there is a risk that a fire started in the impact area could move north and impact this 
unit.  The risk is increased due to the surrounding vegetation that is dominated by Panicum 
maximum, which is highly flammable and can increase the frequency and size of wildfires (see 
Figure 5) (Beavers et al. 1999).  The loss of vegetative primary constituent elements within this 
unit would remove the ability of this unit to provide for the conservation of one population of 
Chamaesyce celastroides var. kaenana.  To reduce the risk of fire to listed species and sensitive 
habitats, the Army will prepare a fire management plan for the Kaluakauila Management Unit.  
Implementation of this plan will reduce the risk of fire due to the construction of a fuel 
modification zone between the impact area and the management unit.  Fuel modification will 
buffer the Kaluakauila Management Unit from fires that spread outside the impact area and in 
turn help reduce the probability that critical habitat unit A will burn.  In addition, this 
management unit is currently fenced and the Army is working to reduce non-native plants within 
the exclosure.  The removal of ungulates and non-native invasive plant species within this 
management unit enhances the conservation value of the critical habitat unit A.  The remaining 
critical habitat (outside of the management unit) is separated from the impact area by the 
management unit.  The fuel modification activities plus other conservation measures 
implemented by the Army for species stabilization will further reduce the risk of fire to the 
portion of the critical habitat outside of the management unit.   

Critical habitat unit B (4 ha; 10 ac) is located south of the Lower Ohikilolo Management Unit 
(see Figure 11).  Unit B is approximately 0.3 km (0.2 mi) from the impact area and the risk of 
fire in this xeric, lowland, grassland habitat is high.  A prescribed burn in 2003 encroached 
within 0.3 km (0.2 mi) from unit B (G. Enriques, pers. comm. 2003).  The consequence of this 
fire is the encroachment of non-native grassland that provides more flammable fuel and increases 
the potential for fires in the future.  Presently fuel modification is being conducted along the 
ridgeline between the management unit and the installation boundary to reduce the risk of fire in 
this area.  The loss of vegetative primary constituent elements within this unit would remove its 
ability to provide a portion of the habitat for one population of Chamaesyce celastroides var. 
kaenana.  In the Lower Ohikilolo Management Unit, the Army is reducing non-native plants 
pursuant to the objectives in the Makua IP.  This action will decrease the risk of fire within the 
management unit by reducing the fuel load in the area.  In addition, as already discussed for 
critical habitat unit A, a fuel management plan will be prepared and implemented to address fuel 
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modification along the northern portion of this unit.  This will further reduce the risk of wildfire 
from encroaching into the management unit.    

To reduce the negative impacts to these two critical habitat units from any fire that escapes the 
firebreak road, the Army has committed to revegetate burned areas with native plant species to 
restore the area to pre-burn conditions.  The revegetation plan will address restoration of burned 
areas by replanting native plant species (primary constituent elements) and the control of non-
native, competitive plant species.  While there may be a temporal loss of the conservation value 
of these critical habitat units during the revegetation process, the ability of these units to provide 
habitat essential for the conservation of two populations of C. celastroides var. kaenana will be 
retained in the long term. 

Summary 
The critical habitat units for Chamaesyce celastroides var. kaenana in the Makua action area are 
both located inside the high fire risk area.  The implementation of the WFMP and SOPs will 
reduce the likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-
fired round will ignite outside of the firebreak road.  The risk of fire will be reduced due to the 
construction of fuel modification zones between the impact area and their respective 
management units.  In addition, fuel reduction within the management units will further buffer 
units A and B from fire.  The portion of critical habitat unit A that is within Kaluakauila 
Management Unit will be managed to improve its baseline quality pursuant to the Makua IP.  
Without this management, this critical habitat unit would eventually lose most of the elements 
essential to the survival and recovery of the species because of the ongoing threats to this habitat 
(e.g., ungulates and non-native plant encroachment).  We considered this continued degradation 
of C. celastroides var. kaenana critical habitat in the evaluation of the affect of the proposed 
action.  Most importantly, even though there may be a temporal loss of vegetation due to a fire, 
the restoration of these areas by the Army will provide habitat essential for the conservation of 
C. celastroides var. kaenana and allow for the long-term recovery goals of this species.  
Therefore, training related fire events would not result in adverse modification of critical habitat 
for C. celastroides var. kaenana because the potential temporal loss of two percent of the critical 
habitat for C. celastroides var. kaenana would not preclude its recovery. 

Effects of the Action on Chamaesyce herbstii Critical Habitat 

Fifty percent or 248 ha (612 ac) of the total critical habitat designated for Chamaesyce herbstii is 
located in the Makua action area (Figure 12).  It is located in the northeastern portion of the 
action area and is mostly in an area of low fire risk with only three percent of the unit in the high 
fire risk area.  The critical habitat in the action area, together with 181 ha (447 ac) outside the 
action area, was designated to provide habitat for the conservation of five populations of C. 
herbstii.  Each population should be represented with a minimum of 300 mature individuals in 
order to attain recovery goals for this species (68 FR 35950).  The primary constituent elements 
essential for this species include, but are not limited to, shaded gulch bottoms and slopes in 
mesic Acacia koa-Metrosideros polymorpha (koa-ohia) lowland forests or diverse mesic forests.  
The primary constituent elements that may be affected by a training related fire include those 
associated native plant species found within mesic koa-ohia lowland forests or diverse mesic 
forests.  It is estimated that only 30 percent of the critical habitat is in an area of greater than 75 
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percent native plant cover (K. Kawelo in litt. 2004; 68 FR 35950).  This indicates that this unit 
has been impacted by the encroachment of non-native plants.  In the absence of habitat 
management, fires from military actions could add to the ongoing degradation of this critical 
habitat unit by removing the remaining vegetative primary constituent elements. 

There is a risk that if a fire started in the impact area, it could move east and impact this unit or 
that a mis-fired round could ignite outside of the firebreak road and burn into this unit.  
However, this risk is reduced due to the beneficial resource management actions conducted by 
the Army in the management units, the low flammability of the surrounding vegetation (mesic 
forest), and spatial separation from the impact area.  Eighty-nine percent of the critical habitat 
unit is located in Pahole, Upper Kapuna, and West Makaleha management units.  Less than one 
ha (1 ac) is within the Central and East Makaleha and Lower Kapuna management units.   

Please see Alsinidendron obovatum for a more detailed discussion on the beneficial Army 
actions in the aforementioned management units.  All of these conservation actions being 
conducted or planned for implementation in these management units will enhance the 
conservation value of the critical habitat for Chamaesyce herbstii.  The remaining critical habitat 
(27 ha; 66 ac) outside of the management units is separated from the impact area by the 
management units themselves.  The fuel modification activities plus other conservation measures 
implemented by the Army for species stabilization will further reduce the risk of fire to the 
portion of the critical habitat outside of the management unit. 

Summary 
The critical habitat unit for Chamaesyce herbstii in the Makua action area is located mostly 
within the low fire risk area.  Only three percent of the unit is in the high fire risk area.  The 
implementation of the WFMP and SOPs will reduce the likelihood that a fire will ignite and 
travel outside of the firebreak road or that a mis-fired round will ignite outside of the firebreak 
road.  The risk of fire will be reduced due to the construction of a fuel modification zone 
between the impact area and the Kahanahaiki Management Unit.  In addition, fuel reduction 
within the management units will further buffer the critical habitat unit from fire.  The portions 
of critical habitat that is within Central and East Makaleha, Kahanahaiki, Lower Kapuna, Pahole, 
Upper Kapuna, and West Makaleha management units will be managed to improve their baseline 
quality pursuant to the Makua IP.  Without this management, this critical habitat unit could 
eventually lose most of the elements essential to the survival and recovery of the species because 
of the ongoing threats to this habitat (e.g., ungulates and non-native plant encroachment).  We 
considered this continued degradation of C. herbstii critical habitat in the evaluation of the affect 
of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of C. herbstii and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
C. herbstii. 

Effects of the action on Colubrina oppositifolia Critical Habitat 

Approximately 215 ha (532 ac), or three percent of the total designated critical habitat for 
Colubrina oppositifolia, is located in the Makua action area (Figure 13).  The critical habitat is in 
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the northeastern portion of the action area and outside of the high risk fire area (see Figure 4).  
The critical habitat unit is part of a larger, 782 ha (1,935 ac), unit that extends outside of the 
action area and was designated to provide habitat for the conservation of three populations of C. 
oppositifolia.  Each population will include at least 100 mature, reproducing individuals in order 
to meet the recovery goals for this species (68 FR 35950).  The primary constituent elements 
essential for this species include, but are not limited to, lowland dry or mesic forests dominated 
by Diospyros sandwicensis (68 FR 35950).  The primary constituent elements that may be 
affected by a training related fire include those associated native plant species found within dry 
or mesic forests dominated by D. sandwicensis.  It is estimated that 74 percent of the critical 
habitat is located in an area of no more than 50 percent native plant cover, indicating that the unit 
is somewhat degraded due to non-native plant encroachment (K. Kawelo in litt. 2004; 68 FR 
35950).  Although somewhat degraded, the critical habitat unit still supports individuals of C. 
oppositifolia and provides habitat that is necessary for the expansion of this population. An 
increase of non-native vegetation creates a denser fuel load thus increasing the risk of fire in this 
critical habitat unit.  Resource management is necessary to reverse the trend of habitat 
degradation. 

There is a very minimal risk that a fire could travel from the impact area or ignite outside of the 
impact area and burn into this unit.  This is due to the beneficial actions conducted by the Army 
in the management units, the low flammability of the surrounding vegetation (mesic forest), and 
the spatial separation of the critical habitat from the impact area.  Fifty-six percent of the critical 
habitat unit is in management units (Lower and Upper Kapuna and West Makaleha management 
units).  This critical habitat unit is located along the northern edge of the Upper Kapuna and 
West Makaleha management units, creating even a larger native forest buffer against a training 
related fire (see Figure 13).   

The Army has fenced portions of the West Makaleha Management Unit and, in addition to 
fencing the remainder of this management unit, plans to fence the Upper Kapuna and Central and 
East Makaleha management units, pursuant to the Makua IP.  Ungulates will be removed from 
these fenced areas. The removal of ungulates and non-native plants from within management 
units enhances the conservation value of the critical habitat.  The remaining critical habitat (100 
ha; 235 ac) outside of the management units is separated from the impact area by the 
management units.  The fuel modification activities plus other conservation measures 
implemented by the Army for species stabilization within the management units provides an 
additional buffer that will further reduce the risk of fire to the portion of the critical habitat 
outside of the management units. 

Summary 
The critical habitat unit for Colubrina oppositifolia in the Makua action area is located in the low 
fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a fire 
will ignite and travel outside of the firebreak road or that a mis-fired round will ignite outside of 
the firebreak road.  The risk of fire will be reduced due to the beneficial resource management 
actions conducted by the Army in the management units such as fencing; removal of ungulates 
and non-native plants; the low flammability of the surrounding mesic forest vegetation; and the 
spatial separation between the impact area and the critical habitat unit.  Without the fuel 
modification activities and other conservation measures, this critical habitat unit could eventually 
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lose most of the elements essential to the survival and recovery of the species because of the 
ongoing threats to this habitat (e.g., ungulates and non-native plant encroachment).  We 
considered this continued degradation of C. oppositifolia critical habitat in the evaluation of the 
affect of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of C. oppositifolia and allow for the long-term recovery goals of this 
species.  Therefore, training related fire events will not result in adverse modification of critical 
habitat for C. oppositifolia. 

Effects of the Action on Cyanea acuminata Critical Habitat 

One percent (19 ha; 47 ac) of the total critical habitat for Cyanea acuminata is located inside the 
Makua action area.  The location of this critical habitat unit is in the easternmost portion of the 
action area within the low fire risk area (Figure 14).  The 19 ha (47 ac) inside the action area, 
together with the 45 ha (67.8 ac) outside of the action area, provide habitat for the conservation 
of two populations, each of 300 reproducing individuals of C. acuminata (68 FR 35950).  The 
primary constituent elements that are essential for this species include, but are not limited to, 
slopes, ridges, or stream banks in Metrosideros polymorpha-Dicranopteris linearis (ohia-uluhe) 
or Acacia koa (koa)-ohia wet or mesic forest or shrubland, or Diospyros sandwicensis (lama)-
ohia lowland mesic forest.  The primary constituent elements that may be affected by a training 
related fire include those associated native plant species found within ohia-uluhe, koa-ohia, or 
lama-ohia wet or mesic forest.  It is estimated that 65 percent of the critical habitat contains more 
than 75 percent native plant cover (K. Kawelo in litt. 2004).  This indicates that there is some 
non-native plant encroachment, however, overall the area is still represented by a healthy 
component of native plant species.  In the absence of resource management, habitat degradation 
will continue, especially if fires reach this area.   

This unit is located in the easternmost portion of the action area and overlaps much of the same 
area as Alsinidendron trinerve.  See A. trinerve for the discussion regarding the risk of fire and 
the benefit from adjacent management units that is applicable for both of these critical habitat 
units.   

Summary 
The critical habitat unit for Cyanea acuminata in the Makua action area is located in the low fire 
risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a fire will 
ignite and travel outside of the firebreak road or that a mis-fired round will ignite outside of the 
firebreak road.  The risk of fire to the critical habitat will be reduced due to the fuel reduction 
within the adjacent Central and East Makaleha, the Ohikilolo, and West Makaleha management 
units.  In addition, the low flammability of the surrounding wet and mesic forest, and spatial 
separation from the impact area, reduce the risk of fire in the critical habitat unit.  We considered 
the continued degradation C. acuminata critical habitat in the evaluation of the affect of the 
proposed action.  Most importantly, even though there may be a temporal loss of vegetation due 
to a fire, the restoration of this area by the Army will provide habitat essential for the 
conservation of C. acuminata and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
C. acuminata. 
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Effects of the Action on Cyanea grimesiana ssp. obatae Critical Habitat 

The critical habitat unit within the Makua action area for Cyanea grimesiana ssp. obatae 
encompasses 34 percent (282 ha; 696 ac) of the designated critical habitat for this species.  It is 
located in the northeastern portion of the action area and is almost entirely in the low fire risk 
area (Figure 15).  The critical habitat unit (area inside and outside of the action area) provides 
habitat for the conservation of three populations, each comprised of 300 reproducing individuals 
of C. grimesiana ssp. obatae (68 FR 35950).  The primary constituent elements essential for this 
species include, but are not limited to, steep, moist, shaded slopes in diverse mesic to wet 
lowland forests.  The primary constituent elements that may be effected by a training related fire 
include those associated native plant species found within diverse mesic to wet lowland forests.  
It is estimated that more than 50 percent of the critical habitat is in an area with greater than 50 
percent native plant cover (K. Kawelo in litt. 2004).  This indicates some encroachment of non-
native plants into this unit.  In the absence of resource management, fires from future training 
actions could add to the degradation of this critical habitat unit by removing the remaining 
vegetative primary constituent elements.   

The risk of a training related fire to this unit is reduced due to the beneficial resource 
management actions conducted by the Army in the management units, in combination with the 
low flammability of the surrounding vegetation (mesic and wet forests), and spatial separation 
from the impact area.  Eighty-eight percent (247 ha; 610 ac) of the critical habitat unit is located 
in several management units.  These management units and the beneficial actions implemented 
by the Army are discussed in detail in the effects section for Alsinidendron obovatum.  The 
remaining critical habitat (35 ha; 86 ac) for this species located outside of the management units 
is buffered from the impact area by the management units themselves.  The fuel modification 
activities plus other conservation measures implemented by the Army for species stabilization 
will further reduce the risk of fire to the portion of the critical habitat outside of the management 
units.   

Summary 
The critical habitat unit for Cyanea grimesiana ssp. obatae in the Makua action area is almost 
entirely within the low fire risk area.  The implementation of the WFMP and SOPs will reduce 
the likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-fired 
round will ignite outside of the firebreak road.  The risk of fire to the critical habitat will be 
reduced due to the low flammability of the surrounding mesic forests, the spatial separation from 
the impact area, and the beneficial resource management actions conducted by the Army.  Fuel 
reduction within the management units will buffer the critical habitat unit from fire.  The critical 
habitat that is within the Central and East Makaleha, Lower Kapuna, Pahole, Upper Kapuna, and 
West Makaleha management units will be managed to improve its baseline quality pursuant to 
the Makua IP.  Without this management, this critical habitat unit could eventually lose most of 
the elements essential to the survival and recovery of the species because of the ongoing threats 
to this habitat (e.g., ungulates and non-native plant encroachment).  We considered this 
continued degradation of C. grimesiana ssp. obatae critical habitat in the evaluation of the affect 
of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of C. grimesiana ssp. obatae and allow for the long-term recovery goals of 
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this species.  Therefore, training related fire events will not result in adverse modification of 
critical habitat for C. grimesiana ssp. obatae. 

Effects of Action on Cyanea longiflora Critical Habitat 

There are two critical habitat units within the Makua action area, represented by units A and B in 
Figure 16 for Cyanea longiflora.  These two units comprise 52 percent (225 ha; 557 ac) of the 
total critical habitat for this species.  They are located in the northeastern portion of the action 
area and are almost entirely in the low fire risk area (see Figure 4).  Critical habitat unit A, 
together with 137 ha (337 ac) outside of the action area, was designated to provide habitat for the 
conservation of four populations.  Critical habitat unit B, together with 58 ha (143 ac) outside of 
the action area, was designated to provide habitat for the conservation of one population.  Each 
population is to be represented by at least 300 mature, reproducing individuals of C. longiflora 
(68 FR 35950).  The primary constituent elements essential for this species include, but are not 
limited to, steep slopes, bases of cliffs, or ridge crests in mesic Acacia koa-Metrosideros 
polymorpha (koa-ohia) lowland forest.  The primary constituent elements that may be affected 
by a training related fire include those associated native plant species found within mesic koa-
ohia lowland forest.  Almost one-half of the critical habitat is located in an area with 50 to 75 
percent native plant cover, and the remainder is in an area that is composed of almost entirely 
native plant vegetation (U.S. Army Garrison 2003b; L. Durand in litt. 2004; K. Kawelo in litt. 
2004; 68 FR 35950).  This indicates that these critical habitat units are composed of a high 
proportion of native plant species.  However, in the absence of habitat management, fires could 
add to the degradation of these critical habitat units by removing the remaining native habitat. 

There is a risk that if a fire started in the impact area, it could move east and impact these two 
critical habitat units or that a mis-fired round could ignite outside of the firebreak road and burn 
into these units.  The loss of primary constituent elements within critical habitat unit A, together 
with the 137 ha (337 ac) outside the action area, would remove its ability to provide for the 
conservation of four populations of Cyanea longiflora.  However, this risk is reduced by spatial 
separation from the impact area, low flammability of the surrounding vegetation (mesic forest), 
and the beneficial resource management actions conducted by the Army in the management 
units.  Approximately 200 ha (494 ac), or 89 percent, of the total critical habitat is located in 
management units (Upper Kapuna, West Makaleha, Pahole, and Central and East Makaleha 
management units).  Less than one-half hectare (0.3 ha ; 0.7 ac) is in the Lower Kapuna 
Management Unit.  Please see the discussion for Alsinidendron obovatum regarding management 
units and the beneficial actions occurring within these areas.  The remaining critical habitat (25 
ha; 63 ac) outside of the management units is buffered from the impact area by the management 
units themselves.  The fuel modification activities and the other threat reduction measures 
implemented by the Army for species stabilization will further reduce the risk of fire to the 
critical habitat outside of the management units. 

Critical habitat unit B (3 ha; 7 ac) is not located in a management unit.  However, the fire risk is 
decreased due to the low flammability of the surrounding mesic forest vegetation, the distance 
from the fire source (1.6 km, 1 mi), and fuel reduction in several surrounding management units 
(Ohikilolo, West Makaleha, and Central and East Makaleha). 
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Summary 
The two critical habitat units for Cyanea longiflora in the Makua action area are located almost 
entirely in the low fire risk area.  The implementation of the WFMP and SOPs will reduce the 
likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-fired round 
will ignite outside of the firebreak road.  The risk of fire in critical habitat unit A will be reduced 
due to the construction of a fuel modification zone between the impact area and the Kahanahaiki 
Management unit that is adjacent to the critical habitat, and the Central and East Makaleha 
Management Unit.  Fuel reduction within the surrounding management units (Central and East 
Makaleha, Lower Kapuna, Pahole, Upper Kapuna, and West Makaleha) will further buffer 
critical habitat unit A from fire.  Without this management, critical habitat unit A could 
eventually lose most of the elements essential to the survival and recovery of the species because 
of the ongoing threats to this habitat (e.g., ungulates and non-native plant encroachment).  
Critical habitat unit B is not located in a management unit.  However, the risk of fire in this unit 
is low due to its spatial separation from the fire source, by fuel reduction in the surrounding 
management units, and by the low flammability of the surrounding vegetation.  We considered 
this continued degradation of C. longiflora critical habitat in the evaluation of the affect of the 
proposed action.  Most importantly, even though there may be a temporal loss of vegetation due 
to a fire, the restoration of these areas by the Army will provide habitat essential for the 
conservation of C. longiflora and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
C. longiflora. 

Effects of the Action on Cyanea superba Critical Habitat 

Thirty-four percent (302 ha; 746 ac) of the statewide critical habitat for Cyanea superba is 
located within the Makua action area.  Over 99 percent of this critical habitat unit is within the 
low fire risk area in the northeastern portion of the action area (Figure 17).  This unit was 
designated to provide habitat for the conservation of four populations, each consisting of 300 
mature individuals of C. superba (68 FR 35950).  The primary constituent elements essential for 
this species include, but are not limited to, sloping terrain on a well-drained rocky substrate 
within mesic forest (68 FR 35950).  The primary constituent elements that may be affected by a 
training related fire include the associated native plant species found within a mesic forest 
community on Oahu.  It is estimated that more than one-half of the critical habitat still contains 
greater than 50 percent native plant cover, indicating that habitat quality is somewhat 
compromised due to non-native plant encroachment (U.S. Army Garrison 2003b; K. Kawelo in 
litt. 2004; 68 FR 35950).  Fire removes the vegetative primary constituent elements and non-
native plants invasives subsequently outcompete native plants which prevents post-burn native 
revegetation.  In the absence of habitat management, these areas remain degraded and future fires 
will incrementally encroach into unburned areas continuing the process of removing vegetative 
primary constituent elements. 

Approximately 84 percent (254 ha; 627 ac) of the critical habitat in the action area is found 
within the Pahole, Upper and Lower Kapuna, East, West and Central and East Makaleha 
management units.  Please see the effects section for Alsinidendron obovatum for a more detailed 
discussion of the effects of the proposed action on this critical habitat unit.  The remaining 
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critical habitat for Cyanea superba outside of the management units (48 ha; approx. 20 ac) is 
separated from the impact area by low fire risk areas and by the management units themselves.   

Summary 
The critical habitat unit for Cyanea superba in the Makua action area is located almost entirely 
within the low fire risk area.  The implementation of the WFMP and SOPs will reduce the 
likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-fired round 
will ignite outside of the firebreak road.  The risk of fire will be reduced due to the construction 
of fuel modification zones between the impact area and their respective management units.  In 
addition, due to the fuel reduction and other habitat enhancing activities currently ongoing and 
planned, pursuant to the Makua IP, the Kahanahaiki Management Unit will buffer portions of the 
critical habitat from fires traveling from the impact zone.  The critical habitat within the Pahole, 
Upper and Lower Kapuna, Central, and East and West Makaleha management units will be 
managed to improve baseline quality pursuant to the Makua IP.  Without this management, this 
critical habitat unit would eventually lose most of the elements essential to the survival and 
recovery of the species because of the ongoing threats to this habitat (e.g., ungulates and non-
native plant encroachment).  We considered this continued degradation of C. superba critical 
habitat in the evaluation of the affect of the proposed action.  Most importantly, even though 
there may be a temporal loss of vegetation due to a fire, the restoration of these areas by the 
Army will provide habitat essential for the conservation of C. superba and allow for the long-
term recovery goals of this species.  Therefore, training related fire events will not result in 
adverse modification of critical habitat for C. superba. 

Effects of Action on Cyrtandra dentata Critical Habitat 

Ninety-nine percent (304 ha; 752 ac) of the critical habitat designated for Cyrtandra dentata is 
located in the Makua action area.  The unit is located in the northeastern portion of the action 
area and is almost entirely in the low fire risk area (Figure 18).  This critical habitat, together 
with 2 ha (4 ac) outside the action area, was designated to provide habitat for the conservation of 
three populations, each with a minimum of 300 mature individuals of C. dentata (68 FR 35950).  
The primary constituent elements essential for this species include, but are not limited to, 
gulches, slopes, stream banks, or ravines in mesic or wet forest.  The primary constituent 
elements that may be affected by a training related fire include those associated native plant 
species found within mesic or wet forest.  It is estimated that more than one-half of the critical 
habitat is located in forest habitat with greater than 50 percent native plant cover (U.S. Army 
Garrison 2003b; K. Kawelo in litt. 2004; 68 FR 35950).  This indicates that this critical habitat 
unit still maintains at least half of its native vegetation component although non-native plant 
encroachment has occurred.  Without habitat management, fires could add to the degradation of 
this critical habitat unit by removing remaining vegetative primary constituent elements in a 
single burn. 

There is a risk that if a fire started in the impact area or if weaponry were mis-fired, a fire could 
burn eastward and impact this unit.  Eighty-nine percent, or 272 ha (674 ac), of the critical 
habitat is located in management units (Upper Kapuna, Pahole, West Makaleha, and Lower 
Kapuna).  The remaining critical habitat (32 ha; 78 ac) outside of the management units is 
buffered from the impact area by the management units themselves.  Please see Alsinidendron 
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obovatum for a detailed discussion regarding the reduced risk of fire and the beneficial measures 
proposed by the Army to offset impacts to this critical habitat unit.   

Summary 
The critical habitat unit for Cyrtandra dentata in the Makua action area is located almost entirely 
in the low fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood 
that a fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire to the critical habitat located in the Pahole 
Management Unit will be reduced due to the construction of a fuel modification zone between 
the impact area and the Kahanahaiki Management unit that is adjacent to the Pahole 
Management Unit.  In addition, fuel reduction within the management units will further buffer 
the critical habitat unit from fire.  The critical habitat that is within Lower Kapuna, Pahole, 
Upper Kapuna, and West Makaleha management units will be managed to improve its baseline 
quality, pursuant to the Makua IP.  Without this management, this critical habitat unit could 
eventually lose most of the elements essential to the survival and recovery of the species because 
of the ongoing threats to this habitat (e.g., ungulates and non-native plant encroachment).  We 
considered this continued degradation of C. dentata critical habitat in the evaluation of the affect 
of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of C. dentata and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
C. dentata. 

Effects of the Action on Delissea subcordata Critical Habitat 

Twenty percent (305 ha; 754 ac) of the critical habitat for Delissea subcordata is located in one 
unit within the Makua action area.  The majority of the critical habitat is located in the low fire 
risk area in the northeastern portion of the action area (Figure 19).  This portion of the critical 
habitat, together with 459 ha (1,131 ac) outside the action area, was designated to provide habitat 
for the conservation of four populations, each with a minimum of 300 reproducing individuals of 
D. subcordata (68 FR 35950).  The primary constituent elements essential for this species 
include, but are not limited to, moderate to steep gulch slopes in mixed mesic forest (68 FR 
35950).  The primary constituent elements that may be affected by a training related fire include 
those associated native plant species found within a mixed mesic forest community on Oahu.  It 
is estimated that more than one-half of the critical habitat is located in forest habitat with greater 
than 50 percent native plant cover, indicating some habitat degradation has occurred (K. Kawelo 
in litt. 2004).   

Approximately 78 percent (238 ha; 590 ac) of the critical habitat in the action area is found 
within management units (Pahole, Upper and Lower Kapuna, West Makaleha, and Central and 
East Makaleha).  Due to locations and similarities of potential effects from training, please see 
the discussion for Alsinidendron obovatum.  The remaining critical habitat outside the 
management units (67 ha; approx. 164 ac) is separated from the impact area by low fire risk 
areas and by the above-mentioned management units themselves.   
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Summary 
The critical habitat unit for Delissea subcordata in the Makua action area is almost entirely 
within the low fire risk area.  Only 0.6 ha (1.4 ac), or less than one percent, is within the high fire 
risk area, and this portion is entirely within management units.  Implementation of the WFMP 
and SOPs will reduce the likelihood that a fire will ignite and travel outside the firebreak road or 
that a mis-fired round will ignite outside of the firebreak road.  The risk of fire will be reduced 
due to the construction of a fuel modification zone between the impact area and the Kahanahaiki 
Management Unit.  In addition, fuel reduction within the management units will further buffer 
the critical habitat from fire.  The critical habitat within Pahole, West, East and Central 
Makaleha, and Upper and Lower Kapuna management units will be managed to improve its 
baseline quality pursuant to the Makua IP.  Without this management, this critical habitat would 
eventually lose most of the elements essential to the survival and recovery of the species because 
of the ongoing threats to this habitat (e.g., ungulates and non-native plant encroachment).  We 
considered this continued degradation of D. subcordata critical habitat in the evaluation of the 
affect of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of D. subcordata and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
D. subcordata. 

Effects of the Action on Diellia falcata Critical Habitat 

There is one critical habitat unit within the Makua action area, comprising 10 percent (60 ha; 147 
ac) of the designated critical habitat for Diellia falcata.  It is located in the northeastern portion 
of the action area, outside of the high fire risk area (Figure 20).  This critical habitat unit was 
designated to provide habitat for the conservation of one population of 300 mature, reproducing 
individuals of D. falcata (68FR 35950).  The primary constituent elements essential for this 
species include, but are not limited to, deep shade or open understory on moderate to moderately 
steep slopes and gulch bottoms in diverse mesic forest.  The primary constituent elements that 
may be affected by a training related fire include those associated native plant species found 
within deep shade or open understory in diverse mesic forest.  It is estimated that more than 80 
percent of the critical habitat is located in forest with greater than 50 percent native plant cover 
(K. Kawelo in litt. 2004; 68 FR 35950).  This indicates that this critical habitat unit is somewhat 
degraded due to non-native plant encroachment.  In the absence of habitat management, fires 
from future training actions could add to the degradation of this critical habitat unit by removing 
the remaining vegetative primary constituent elements.   

There is a risk that if a fire started in the impact area it could move east and impact this unit or a 
mis-fired round could ignite outside of the firebreak road and burn into this critical habitat.  The 
loss of primary constituent elements within this unit would remove its ability to provide for the 
conservation of one population of Diellia falcata.  However, this risk is reduced due to the 
beneficial resource management actions conducted by the Army, pursuant to the Makua IP, in 
the management units; by the low flammability of the surrounding vegetation (diverse mesic 
forest); and by spatial separation from the impact area.  A total of 49 ha (122 ac), or 83 percent, 
of critical habitat is in management units.  Two ha (5 ac) are in the Upper Kapuna Management 
Unit and 47 ha (117 ac) are in the West Makaleha Management Unit.  The Army plans to 
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complete fencing for the West Makaleha Management Unit and to fence the Upper Kapuna 
Management Unit.  Ungula tes will be removed from these fenced areas.  The Army is working to 
reduce non-native plants in both of these management units, thereby reducing their fuel load and 
the risk of fire.  In addition, the Army is conducting rat control in the West Makaleha 
Management Unit to reduce their impact on listed and associated native plants.  The removal of 
ungulates and non-native plants from within the West Makaleha and Upper Kapuna management 
units enhances the conservation value of this critical habitat unit.  The remaining critical habitat 
(11 ha; 25 ac) outside of the management units is separated from the impact area by both 
management units.  The fuel modification activities plus other threat reduction measures 
implemented by the Army for species stabilization will further reduce the risk of fire to the 
portion of the critical habitat outside of the management units. 

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of these 
critical habitat units during the revegetation process, the ability of these units to provide habitat 
essential for the conservation of one population of Diellia falcata will be retained in the long 
term. 

Summary 
The critical habitat unit for Diellia falcata in the Makua training action area is located in the low 
fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a fire 
will ignite and travel outside of the firebreak road or that a mis-fired round will ignite outside of 
the firebreak road.  The risk of fire will be reduced due to fuel reduction within the management 
units, the low flammability of the surrounding diverse mesic forest, and by spatial separation 
from the impact area.  The portion of critical habitat that is within Upper Kapuna Management 
Unit and the West Makaleha Management Unit will be managed to improve its baseline quality 
pursuant to the Makua IP.  Without this management, this critical habitat unit could eventually 
lose most of the elements essential to the survival and recovery of the species because of the 
ongoing threats to this habitat (e.g., ungulates and non-native plant encroachment).  We 
considered this continued degradation of D. falcata critical habitat in the evaluation of the affect 
of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of D. falcata and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat. 

Effects of the Action on Diplazium molokaiense Critical Habitat 

The critical habitat unit for Diplazium molokaiense in the Makua action area represents only one 
percent (23 ha; 56 ac) of the total critical habitat for this species.  It is located in the easternmost 
portion of the action area in the low fire risk area (Figure 21).  This portion of the critical habitat 
area, together with an additional 115 ha (274 ac) outside the action area, was designated to 
provide habitat for the conservation of one population of 300 mature individuals of D. 
molokaiense (68 FR 35950).  The primary constituent elements essential for this species include, 
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but are not limited to, steep, rocky, wooded gulch walls in wet forests.  The primary constituent 
elements that may be affected by a training related fire include those associated native plant 
species found within a wet forest community.  It is estimated that more than one-half of the 
critical habitat is in an area of less than 50 percent native plant cover while other portions contain 
over 75 percent of native vegetative component (K. Kawelo in litt. 2004; 68 FR 35950).  This 
indicates that the majority of the critical habitat unit still contains a large percentage of its native 
plant cover.   

The location of this critical habitat unit is very similar to the critical habitat for Alsinidendron 
trinerve.  Please see the effect analysis for A. trinerve regarding the reduced risk of fire for this 
area and the beneficial actions such as non-native plant control and ungulate control.   

Summary 
The critical habitat for Diplazium molokaiense in the Makua action area is located mostly within 
the low fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood 
that a fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire in the critical habitat will be reduced due fuel 
reduction within the adjacent and surrounding management units.  In addition, the low 
flammability of the surrounding wet forest and the spatial separation from the impact area reduce 
the risk of fire in the critical habitat.  We considered the continued degradation of D. 
molokaiense critical habitat in the evaluation of the affect of the proposed action.  Most 
importantly, even though there may be a temporal loss of vegetation due to a fire, the restoration 
of this area by the Army will provide habitat essential for the conservation of D. molokaiense 
and allow for the long-term recovery goals of this species.  Therefore, training related fire events 
will not result in adverse modification of critical habitat for D. molokaiense. 

Effects of the Action on Dubautia herbstobatae Critical Habitat 

There are two critical habitat units within the Makua action area, (Figure 22, units labeled A and 
B) encompassing less than 16 percent (approximately 14 ha; 36 ac) of the total critical habitat for 
Dubautia herbstobatae.  A small portion of unit A and all of unit B are in the high fire risk area.  
These units provide habitat for the conservation of a total of three populations in order to meet 
the recovery goals for this species.  Each population will be comprised of at least 300 mature, 
reproducing individuals of D. herbstobatae (68 FR 35950).  The primary constituent elements 
that are essential for this species include, but are not limited to, rock outcrops, ridges, moderate 
slopes, or vertical cliffs in dry or mesic shrubland (68 FR 35950).  The primary constituent 
elements that may be affected by a training related fire include those associated native plant 
species found within a dry or mesic shrubland.  It is estimated that more than 90 percent of the 
critical habitat is in forest habitat with less than 25 percent native plant vegetation (K. Kawelo in 
litt. 2004).  This indicates that these critical habitat units are currently degraded due to non-
native plant encroachment.  However, unit A still supports individuals of D. herbstobatae and 
provides habitat that is necessary for the expansion of this population.  Critical habitat unit B is 
currently unoccupied and provides habitat necessary for the establishment of two populations of 
D. herbstobatae.   
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Should a fire from training actions impact one or both of these units, the loss of their vegetative 
primary constituent elements and the subsequent invasion by non-native plant species will 
preclude natural recruitment.  In the absence of habitat management, these fires could increase 
the degradation of these critical habitat units by removing the remaining vegetative primary 
constituent elements.   

Critical habitat unit A is approximately 12 ha (29 ac) on Ohikilolo ridge.  Less than one hectare 
(0.16 ha; 0.4 ac) of this critical habitat unit is located in Ohikilolo Management Unit within the 
high fire risk area, with an additional one hectare (3 ac) inside the management unit but outside 
the high fire risk area.  The remaining critical habitat on Ohikilolo ridge is outside of the 
management unit and in the low fire risk area.  Unit A is approximately 1.6 km (1 mi) from the 
impact area and there is a risk that a fire started in the impact area could move up Ohikilolo 
Ridge from the north or the west and impact this unit.  The risk is decreased somewhat by the 
surrounding vegetation composed of mixed cliff communities and Schinus terebinthifolius forest 
(see Figure 5), which are of low and moderate fire hazard, respectively, and can slow the fire 
(Beavers et al. 1999).  A prescribed burn in 2003 encroached into Ohikilolo Management Unit at 
the northern edge, opposite the location of the critical habitat unit, which is on the southern edge 
of the management unit (G. Enriques, pers. comm. 2003).  The consequence of this fire is the 
encroachment of non-native grassland that provides a more flammable fuel and increases the 
potential risk for future fires in this area.  The loss of vegetative primary constituent elements 
within this unit would remove its ability to provide habitat for the conservation of one population 
of Dubautia herbstobatae.  To reduce the risk of fire to listed species and sensitive habitats, the 
Army will develop and implement a fire management plan for the Lower Ohikilolo Management 
Unit, including, but not limited to, the construction of a fuel modification line at the base of the 
management unit.  This fuel modification line will buffer the Ohikilolo Management Unit from 
fires that spread outside the firebreak road from the west up and along Ohikilolo Ridge.  In 
addition, this management unit is currently fenced and goat- free and the Army is working to 
reduce non-native plants within the fence.  The Army is monitoring the impacts of feral pigs, and 
will take further measures to remove pigs if they become a threat to D. herbstobatae critical 
habitat.  The removal of ungulates and non-native invasive plant species within this management 
unit enhances the conservation value of critical habitat unit A.  The critical habitat outside of the 
management unit is buffered from the impact area by the management unit.  The fuel 
modification activities plus other conservation measures implemented by the Army for species 
stabilization will further reduce the risk of fire to the portion of the critical habitat outside of the 
management unit.   

Critical habitat unit B (3 ha; 7 ac) is located within the high fire risk area in and around the 
Upper Keaau Management Unit, with one hectare (2.5 ac) within the management unit (see 
Figure 22).  Unit B is approximately 1.3 km (0.8 mi) from the impact area and the risk of fire in 
this xeric grassland habitat is high.  The 2003 prescribed burn encroached within 1.3 km (0.8 mi) 
from unit B (see Figure 3) (G. Enriques, pers. comm. 2003).  The consequence of this fire is the 
encroachment of non-native grasses that provide more flammable fuel and increases the potential 
for fires in the future.  The fuel modification conducted for Unit A will also reduce the risk of 
fire in this area.  The loss of vegetative primary constituent elements within this critical habitat 
unit would remove its ability to provide for the conservation of two populations of Dubautia 
herbstobatae.  In the Upper Keaau Management Unit, the Army will fence and remove 
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ungulates, and reduce non-native plants pursuant to the objectives in the Makua IP.  In addition, 
the control of non-native species in Ohikilolo Management Unit will provide an additional buffer 
between the Upper Keaau Management Unit and the impact area.  These actions will decrease 
the risk of fire within the management unit by reducing the fuel load in the area.   

To reduce the negative impacts to critical habitat from fire that escapes the firebreak road, the 
Army has committed to revegetate burned areas with native plant species to restore the area to 
pre-burn conditions.  The revegetation plan will address restoration of burned areas by replanting 
native plant species (primary constituent elements) and the control of non-native, competitive 
plant species.  While there may be a temporal loss of the conservation value of these critical 
habitat units during the revegetation process, the ability of these units to provide habitat essential 
for the conservation of three populations of Dubautia herbstobatae will be retained in the long 
term. 

Summary 
Over 80 percent of the two critical habitat units for Dubautia herbstobatae in the Makua action 
area is located outside of the high fire risk area.  The implementation of the WFMP and SOPs 
will reduce the likelihood that a fire will ignite and travel outside of the firebreak road or that a 
mis-fired round will ignite outside of the firebreak road.  The risk of fire will be reduced due to 
the construction of fuel modification zones between the impact area and their respective 
management units.  In addition, fuel reduction within the management units will further buffer 
critical habitat units A and B from fire.  The portion of critical habitat unit A that is within 
Ohikilolo Management Unit and the portion of critical habitat unit B within Upper Keaau 
Management Unit will be managed to improve their baseline quality pursuant to the Makua IP.  
Without this management, these critical habitat units would eventually lose most of the elements 
essential to the survival and recovery of the species because of the ongoing threats to this habitat 
(e.g., ungulates and non-native plant encroachment).  We considered this continued risk of 
degradation of D. herbstobatae critical habitat in the evaluation of the affect of the proposed 
action.  Most importantly, even though there may be a temporal loss of vegetation due to a fire, 
the restoration of these areas by the Army will provide habitat essential for the conservation of 
D. herbstobatae and allow for the long-term recovery goals of this species.  Therefore, training 
related fire events will not result in adverse modification of critical habitat for D. herbstobatae. 

Effects of the Action on Euphorbia haeleeleana Critical Habitat 

There is one critical habitat unit within the northwestern portion of the Makua action area, 
comprising less than one percent, 4 ha (11 ac), of the total critical habitat for Euphorbia 
haeleeleana (Figure 23).  This unit is found in the high fire risk area and was designated to 
provide a portion of the habitat necessary for the conservation of one population of at least 300 
mature individuals of E. haeleeleana (68FR 35950).  The primary constituent elements essential 
for this species include, but are not limited to, dry forest dominated by Diospyros sp.  The 
primary constituent elements that may be affected by a training related fire include those 
associated native plant species found within dry forest dominated by Diospyros sp.  It is 
estimated that the entire critical habitat is located in an area with greater than 75 percent native 
plant cover, indicating a slight encroachment of non-native plants within this critical habitat unit 
(K. Kawelo in litt. 2004; 68 FR 35950).  This critical habitat unit provides a portion of the 
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habitat necessary for the expansion of the present population of E. haeleeleana in order to meet 
the recovery goals for this species.  It is likely that the 2003 prescribed burn impacted a portion 
of this unit (G. Enriques, pers. comm. 2003).  Fire removes the vegetative primary constituent 
elements and non-native plant species subsequently outcompete the native plants so that natural 
recruitment is precluded.  In the absence of habitat management, additional fires from future 
training actions will add to the degradation of this critical habitat unit.  

This critical habitat unit is approximately 1 km (0.6 mi) from the impact area and is entirely 
within the Kalaukauila Management Unit.  Due to the proximity of this unit to the fire source 
there is a risk that a fire started in the impact area could move north and impact this unit.  The 
risk of fire in this critical habitat unit is high.  The surrounding vegetation consists of highly 
flammable non-native grasses and forest (see Figure 5).  The 2003 prescribed burn impacted a 
portion of this critical habitat unit (see Figures 3 and 23) (G. Enriques, pers. comm. 2003).  The 
consequences of this fire event are the encroachment of non-native grasses in the critical habitat 
and increased risk of future fires in the unit.  The loss of vegetative primary constituent elements 
in this unit would remove its ability to provide habitat for the conservation of a portion of one 
population of E. haeleeleana.  To reduce the risk of fire to listed species and sensitive habitats, 
the Army will prepare a fire management plan for the Kaluakauila Management Unit.  
Implementation of this plan will reduce the risk of fire due to the construction of a fuel 
modification zone between the impact area and the management unit.  Fuel modifications in and 
around the Kaluakauila Management Unit will provide a buffer between the impact area and 
critical habitat unit.  In addition, this management unit is currently fenced and the Army is 
working to reduce non-native plants within the exclosure.  The removal of ungulates and non-
native invasive plant species within this management unit enhances the conservation value of the 
critical habitat unit. 

Summary 
The critical habitat unit for Euphorbia haeleeleana in the Makua action area is located in the 
high fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a 
fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire will be reduced due to the construction of a fuel 
modification zone between the impact area and the Kaluakauila Management Unit.  In addition, 
fuel reduction within the management unit will further buffer the critical habitat unit from fire.  
Pursuant to the Makua IP, the critical habitat unit will be managed to improve its baseline quality 
in the Kaluakauila Management Unit.  Without this management, this critical habitat unit would 
eventually lose most of the elements essential to the survival and recovery of the species because 
of the ongoing threats to this habitat (e.g., ungulates and non-native plant encroachment).  We 
considered this continued degradation of E. haeleeleana critical habitat in the evaluation of the 
affect of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of E. haeleeleana and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
E. haeleeleana. 
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Effects of the Action on Flueggea neowawraea Critical Habitat 

Twelve percent (350 ha; 864 ac) of the total critical habitat for Flueggea neowawraea is located 
in the Makua action area (Figure 24).  The critical habitat is located in the northeastern portion of 
the action area, mostly in an area of low fire risk.  A small portion of the critical habitat (6 ha; 14 
ac) is located in the high fire risk area.  The critical habitat in the action area, in combination 
with 495 ha (1,223 ac) of habitat outside the action area, was designated to provide habitat for 
the conservation of one population of at least 100 mature individuals of F. neowawraea (68 FR 
35950).  The physical and biological habitat features (primary constituent elements) essential for 
this species include, but are not limited to, gulch slopes, ridge crests, or near streams in dry or 
mesic forest (68 FR 35950).  The primary constituent elements that may be affected by a training 
related fire include those associated native plant species found within a dry or mesic forest 
community.  It is estimated that a little more than one-half of the critical habitat is located in 
forest habitat with greater than 50 percent native plant cover.  This indicates that the habitat in 
this unit retains some native components but that the area has been impacted by invasive non-
native plants.  Portions of this critical habitat unit may have been impacted by past fire events 
which diminish the conservation value of the habitat by removing the vegetative primary 
constituent elements.  Non-native plant species subsequently outcompete the native plants so that 
natural recruitment is precluded.  In the absence of habitat management, additional fires resulting 
from future training actions could add to the degradation of this critical habitat unit by removing 
the remaining vegetative primary constituent elements. 

A prescribed burn in 2003 appears to have breached the northwestern-most portion of the critical 
habitat unit (see Figures 3 and 24).  The consequence of this fire is the encroachment of non-
native mixed grassland (Leucaena leucocephala/Panicum maximum; koa haole/Guinea grass) 
that provides flammable fuel and increases the potential for fires to “creep” into the critical 
habitat unit in the future.  The eventual loss of this portion of the critical habitat unit would 
reduce its ability to provide a portion of the habitat necessary for the conservation of one 
population of Flueggea neowawraea.  However, only 6 ha (14 ac) of this unit are in an area of 
high fire risk and most of the unit’s western boundary is immediately adjacent to low fire risk 
areas (see Figures 4 and 24).  The critical habitat in the high fire risk area is adjacent to the 
Kahanahaiki and Pahole management units.   

Approximately 70 percent or 246 ha (607 ac) of the critical habitat in the action area is found 
within management units (Pahole, Upper and Lower Kapuna, and West Makaleha).  Less than 
one hectare (2 ac) of critical habitat is in the Kahanahaiki and Central and East Makaleha 
management units.  To reduce the risk of fire to listed species and their habitat, the Army is 
preparing a wildfire management plan for the Kahanahaiki Management Unit.  Implementation 
of this plan will reduce the risk of fire to F. neowawraea critical habitat due to construction of a 
fuel modification zone between the impact area and the adjacent Kahanahaiki Management Unit.  
Fuel modification will buffer the Kahanahaiki Management Unit from fires that spread outside 
the impact area and in turn reduce the probability that fire will burn through the management unit 
and into the critical habitat in the Pahole Management Unit, which is immediately adjacent.  The 
boundary of this critical habitat unit abuts areas of low fire risk vegetation (mostly native forest) 
(see Figure 5).   
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For other conservation actions that have been or will be implemented pursuant to the Makua IP 
please see the discussion for Alsinidendron obovatum.  The remaining critical habitat outside the 
management units (104 ha; 257 ac) is separated from the impact area by low fire risk areas and 
by the above-mentioned management units themselves.  Spatial separation from the impact area, 
adjacent low fire risk area along the western boundary of the critical habitat unit, fuel 
modification actions that will be implemented for the Kahanahaiki Management Unit, and the 
aforementioned activities implemented by the Army for species stabilization in the Pahole, 
Upper and Lower Kapuna, West, Central and East Makaleha, and Kahanahaiki management 
units will further reduce the risk of fire to the portion of critical habitat outside the management 
units. 

Summary 
The critical habitat unit for Flueggea neowawraea in the Makua action area is mostly within the 
low fire risk area.  A small portion or approximately two percent is within the high fire risk area, 
and this portion is buffered by fuel reduction actions in the adjacent Kahanahaiki and Pahole 
management units.  The risk of fire will be reduced due to the construction of a fuel modification 
zone between the impact area and the Kahanahaiki Management Unit.  Implementation of the 
WFMP and SOPs will reduce the likelihood that a fire will ignite and travel outside the firebreak 
road or that a mis-fired round will ignite outside of the firebreak road.  The portion of critical 
habitat within the Kahanahaiki, Pahole, West, East and Central Makaleha, and Upper and Lower 
Kapuna management units will be managed to improve its baseline quality pursuant to the 
Makua IP.  Without this management, this critical habitat unit would eventually lose most of the 
elements essential to the survival and recovery of the species because of the ongoing threats to 
this habitat (e.g., ungulates and non-native plant encroachment).  We considered this continued 
degradation of F. neowawraea critical habitat in the evaluation of the affect of the proposed 
action.  Most importantly, even though there may be a temporal loss of vegetation due to a fire, 
the restoration of these areas by the Army will provide habitat essential for the conservation of F. 
neowawraea and allow for the long-term recovery goals of this species.  Therefore, training 
related fire events will not result in adverse modification of critical habitat for F. neowawraea. 

Effects of the Action on Gouania vitifolia Critical Habitat 

There are four critical habitat units for Gouania vitifolia within the Makua action area.  These 
four units, represented by units A through D on Figure 25, represent two percent (42 ha; 104 ac) 
of the total statewide critical habitat for this species.  All four units are located in the high fire 
risk area and were designated to provide habitat for the conservation of three populations of G. 
vitifolia (see Figure 4).  To meet recovery goals, each population of G. vitifolia would be 
comprised of at least 300 reproducing individuals of (68 FR 35950).  The primary constituent 
elements essential for this species include, but are not limited to, sides of ridges or gulches in dry 
to mesic forests.  The primary constituent elements that may be affected by a training related fire 
include those associated native plant species found within dry to mesic forests.  It is estimated 
that close to 90 percent of the critical habitat is located in areas with less than 25 percent native 
plant vegetation (K. Kawelo in litt. 2004).  This indicates that these critical habitat units are 
degraded due to non-native plant encroachment.  Critical habitat units A, B, and C are currently 
unoccupied.  Units A and B, together, provide a portion of the habitat necessary for the 
establishment of an additional population of G. vitifolia, while unit C, alone, also provides a 
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portion of habitat for the establishment of one population, in order to meet recovery goals for this 
species.  Critical habitat unit D, in combination with the adjacent 42 ha (104 ac) of designated 
habitat outside the action area, provides habitat necessary for the expansion of the current 
population.  Critical habitat unit B has been impacted by past fire events which have diminished 
the conservation value of this habitat.  Fire removes the vegetative primary constituent elements.  
Non-native plant species subsequently outcompete the native plants so that natural recruitment is 
precluded.  In the absence of habitat management, additional fires resulting from future training 
actions could add to the degradation of this critical habitat unit by removing the remaining 
vegetative primary constituent elements.   

Critical habitat unit A (20 ha; 49 ac) is north of the Kaluakauila Management Unit (see Figure 
25).  This critical habitat unit is approximately 1.5 km (1 mi) from the impact area and the risk of 
fire in this xeric grassland habitat is high.  The surrounding vegetation is dominated by Panicum 
maximum, which is highly flammable and can increase the frequency and size of wildfires (see 
Figure 5) (Beavers et al. 1999).  The 2003 prescribed burn encroached within 0.4 km (0.25 mi) 
of the critical habitat (G. Enriques, pers. comm. 2003).   

Critical habitat unit B (0.01 ha; 0.02 ac) is within the Kaluakauila Management Unit and is 
approximately 1.2 km (0.7 mi) from the impact area.  As described above, the risk of fire in this 
xeric grassland habitat is high.  The 2003 prescribed burn impacted a portion of this critical 
habitat unit (G. Enriques, pers. comm. 2003).  The consequence of this fire event is the 
encroachment of non-native grasses that provide flammable fuel and increase the potential for 
fires in the future.  The loss of vegetative primary constituent elements within units A and B 
would remove their ability to provide a portion of the habitat necessary for one population of 
Gouania vitifolia.  The Army will prepare a fire management plan for the Kaluakauila 
Management Unit and implement several fire abatement measures within and around this 
management unit (described above).  These measures will help reduce the probability that critical 
habitat units A and B will burn.  In addition, this management unit is currently fenced and fuel 
modification is being conducted to reduce the risk of fire in this area.   

Critical habitat unit C (0.03 ha; 0.08 ac) is within the Lower Ohikilolo Management Unit and is 
approximately 0.3 km (0.2 mi) from the impact area.  There is a high risk of fire in this xeric 
grassland habitat, and in 2003 a prescribed burn impacted the lower portions of the management 
unit.  Following the fire, the encroachment of non-native grasses provides more flammable fuel 
and increases the potential for fires in the future.  The loss of vegetative primary constituent 
elements in this critical habitat unit would remove its ability to provide a portion of habitat for 
one population of Gouania vitifolia.  Presently fuel modification is being conducted along the 
ridgeline between the management unit and the installation boundary to reduce the risk of fire in 
this area.  The Army is reducing non-native plants in the Lower Ohikilolo Management Unit, and 
controls goats and pigs, pursuant to the Makua IP.  These actions will decrease the risk of fire 
within the management unit by reducing the fuel load in the area.  In addition, a fuel 
management plan will be prepared and implemented to address fuel modification along the 
northern portion of this management unit.  These actions will further reduce the risk of wildfire 
from encroaching into the management unit.    



Colonel Howard J. Killian 106 

Critical habitat unit D (22 ha; 54 ac) is in the southwestern portion of the Makua action area.  
This critical habitat is approximately 1.8 km (1 mi) from the impact area and the risk of fire in 
this xeric grassland habitat is high.  The loss of the primary constituent elements of this unit 
would remove its ability, in combination with the adjacent 42 ha (104 ac) of designated habitat 
outside the action area, to provide habitat for one population of Gouania vitifolia.  Critical 
habitat unit D does not overlap with a management unit.  The critical habitat is separated from 
the impact area by the Lower Ohikilolo and Ohikilolo management units, which buffer it from 
fires ignited in the impact area.  In both of these management units, the Army is working to 
reduce the amount of non-native plants, pursuant to the objectives in the Makua IP.  This action 
will decrease the risk of fire within the management units by reducing fuel load.  In addition, a 
fuel management plan for the Lower Ohikilolo Management Unit will be prepared and 
implemented to address fuel modification for this management unit.  These actions will further 
reduce the risk of wildfire from encroaching into the management unit.   

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of these 
critical habitat units during the revegetation process, the ability of these units to provide habitat 
essential for the conservation of three populations of Gouania vitifolia will be retained in the 
long term. 

Summary 
The critical habitat units for Gouania vitifolia in the Makua action area are located in the high 
fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a fire 
will ignite and travel outside of the firebreak road or that a mis-fired round will ignite outside of 
the firebreak road.  The risk of fire will be reduced due to the construction of fuel modification 
zones between the impact area and the Kaluakauila and Lower Ohikilolo management units.  In 
addition, fuel reduction within the management units will further buffer the critical habitat from 
fire.  The critical habitat that is within the Kaluakauila and Lower Ohikilolo management units 
will be managed to improve its baseline quality pursuant to the Makua IP.  Without this 
management, the critical habitat units would eventually lose most of the elements essential to the 
survival and recovery of the species because of the ongoing threats to this habitat (e.g., ungulates 
and non-native plant encroachment).  We considered this continued degradation of G. vitifolia 
critical habitat in the evaluation of the affect of the proposed action.  Most importantly, even 
though there may be a temporal loss of vegetation due to a fire, the restoration of these areas by 
the Army will provide habitat essential for the conservation of G. vitifolia and allow for the long-
term recovery goals of this species.  Therefore, training related fire events will not result in 
adverse modification of critical habitat for G. vitifolia. 

Effects of the Action on Hedyotis degeneri Critical Habitat 

Approximately 30 percent, or 283 ha (698 ac) of the total critical habitat for Hedyotis degeneri is 
located in one unit in the Makua action area (Figure 26).  The critical habitat in the action area is 
a portion of 917 ha (2,265 ac) that were designated to provide habitat for the conservation of 
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eight populations of H. degeneri.  Each population will be comprised of at least 300 mature 
individuals in order to meet the recovery goals for this species.  As with many other species 
previously discussed, this critical habitat for H. degeneri is located in the northeastern portion of 
the action area, entirely in the low fire risk area.  The primary constituent elements essential for 
this species include, but are not limited to, ridge crests in diverse mesic forest (68 FR 35950).  
The primary constituent elements that may be affected by a training related fire include those 
associated native plant species found within a diverse mesic forest community on Oahu.  It is 
estimated that 70 percent of the critical habitat is located in forest habitat with greater than 50 
percent native plant cover indicating this area still supports a relatively healthy native forest.  
However, invasive plant species have encroached into this area and their ability to outcompete 
native plants slowly degrades native ecosystems.  In the absence of resource management, 
additional fires, or simply threats from invasive plants and animals, add to the incremental 
degradation of this critical habitat unit by removing vegetative primary constituent elements. 

The risk of a training related fire moving east from the impact area and burning this critical 
habitat unit is low.  Eighty-seven percent, or 246 ha (607 ac) of the critical habitat is located in 
designated management units (Pahole, Upper and Lower Kapuna, Central and West Makaleha, 
Kahanahaiki, and West Makaleha).  Please see Alsinidendron obovatum for the detailed 
discussion regarding the ongoing or proposed Army actions to benefit the aforementioned 
management units.  The amount of critical habitat for Hedyotis degeneri outside of the 
management units is approximately 37 ha (91 ac).  This area is separated from the impact area by 
low fire risk areas and by the above-mentioned management units themselves.  Therefore, spatial 
separation from the impact area, adjacent low fire risk area along the western boundary of the 
critical habitat unit, fuel modification actions that will be implemented for the Kahanahaiki 
Management Unit, and the activities discussed previously (A. obovatum effects analysis) will 
further reduce the risk of fire to all critical habitat for H. degeneri.   

Summary 
The critical habitat unit for Hedyotis degeneri in the Makua action area is almost entirely within 
the low fire risk area.  Implementation of the WFMP and SOPs will reduce the likelihood that a 
fire will ignite and travel outside the firebreak road or that a mis-fired round will ignite outside 
of the firebreak road.  The risk of fire will be reduced due to the construction of a fuel 
modification zone between the impact area and the Kahanahaiki Management Unit.  In addition, 
fuel reduction within the management units will further buffer the critical habitat unit from fire.  
The portion of critical habitat within Pahole, Kahanahaiki, West, East and Central Makaleha, and 
Upper Kapuna management units will be managed to improve its baseline quality pursuant to the 
Makua IP.  Without this management, this critical habitat unit would eventually lose most of the 
elements essential to the survival and recovery of the species because of the ongoing threats to 
this habitat (e.g., ungulates and non-native plant encroachment).  The Service considered this 
continued degradation of H. degeneri critical habitat in the evaluation of the affect of the 
proposed action.  Most importantly, even though there may be a temporal loss of vegetation due 
to a fire, the restoration of these areas by the Army will provide habitat essential for the 
conservation of H. degeneri and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
H. degeneri. 
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Effects of the Action on Hedyotis parvula Critical Habitat 

There is one critical habitat unit within the Makua action area, representing less than one percent 
(5 ha; 13 ac) of the total critical habitat for Hedyotis parvula.  This critical habitat is part of a 
larger, 387 ha (958 ac), critical habitat unit that includes habitat outside the Makua action area 
(Figure 27).  All critical habitat for this species is found inside the low fire risk area.  This unit 
and the 382 ha (945 ac) of habitat outside the action area was designated to provide habitat for 
the conservation of a total of four populations, each comprised of at least 300 reproducing 
individuals of H. parvula (68 FR 35950).  The primary constituent elements essential for this 
species include, but are not limited to, cliff faces or their bases, rock outcrops, or ledges in mesic 
habitat (68 FR 35950).  The primary constituent elements that may be affected by a training 
related fire include those associated native plant species found within mesic habitat.  On Oahu, it 
is estimated that more than 80 percent of the forest habitat in the action area has more than 75 
percent native plant cover (K. Kawelo, pers. comm. 2004).  This indicates that there is relatively 
little non-native plant encroachment in this unit.  Fire removes the vegetative primary constituent 
elements and non-native plant species subsequently outcompete the native plants so that natural 
recruitment is precluded.  In the absence of habitat management, additional fires resulting from 
future training actions could add to the degradation of this critical habitat unit by removing the 
remaining vegetative primary constituent elements.   

The critical habitat unit is approximately 3 km (2 mi) from the impact area on its eastern end.  If 
a fire started in the impact area it would have to move east through low fire risk areas, up low 
flammability cliffs, through the West Makaleha Management Unit, before reaching this unit.  
However, the loss of this critical habitat, in combination with the 382 ha (945 ac) of habitat 
outside the Makua action area, would remove its ability to provide for the conservation of four 
populations of Hedyotis parvula.  One hectare (2.4 ac) or 20 percent of the critical habitat in the 
action area is found within the Central and East Makaleha Management Unit.  A small amount of 
critical habitat (less than 1 ha; 2.5 ac) is within the West Makaleha Management Unit.  
Approximately 80 percent of the critical habitat unit in the action area is not within a 
management unit.  However, the fire risk to critical habitat in these management units and the 
critical habitat immediately adjacent to them is decreased due to the surrounding mesic forest 
vegetation which is of low flammability (see Figure 5) (Beavers, et. al. 1999).  This entire 
critical habitat unit is in an area of low fire risk and is bordered by low fire risk areas and 
management units.  Fuel modification will occur within Central and East Makaleha Management 
Unit due to the control of alien plant species, some of which are highly flammable.  In addition, 
the Central and East Makaleha Management Unit and the West Makaleha Management Unit will 
eventually be fenced and non-native plant species will be controlled pursuant to the guidelines of 
the Makua IP.  The removal of ungulates and non-native invasive plant species within these 
management units enhances the conservation value of the critical habitat unit.  The critical 
habitat outside of the management unit is separated from the impact area by other management 
units and low fire risk areas.  The fuel modification activities plus other conservation measures 
implemented by the Army for species stabilization will further reduce the risk of fire to the 
portion of the critical habitat outside of the management units. 

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 



Colonel Howard J. Killian 109 

to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of this 
critical habitat unit (in conjunction with the portion that is outside the Makua action area) during 
the revegetation process, the ability of this unit to provide habitat essential for the conservation 
of four populations of Hedyotis parvula will be retained in the long term. 

Summary 
The critical habitat unit for Hedyotis parvula in the Makua action area is located entirely within 
the low fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood 
that a fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire to the critical habitat will be reduced due to fuel 
reduction within adjacent management units.  The portion of critical habitat that is within Central 
and East Makaleha, and the West Makaleha management units will be managed to improve its 
baseline quality, pursuant to the Makua IP.  Without this management, this critical habitat unit 
would eventually lose most of the elements essential to the survival and recovery of the species 
because of the ongoing threats to this habitat (e.g., ungulates and non-native plant 
encroachment).  We considered this continued degradation of H. parvula critical habitat in the 
evaluation of the affect of the proposed action.  Most importantly, even though there may be a 
temporal loss of vegetation due to a fire, the restoration of these areas by the Army will provide 
habitat essential for the conservation of H. parvula and allow for the long-term recovery goals of 
this species.  Therefore, training related fire events will not result in adverse modification of 
critical habitat for H. parvula. 

Effects of Action on Hesperomannia arbuscula Critical Habitat 

Critical habitat for Hesperomannia arbuscula within the Makua action area includes 309 ha (763 
ac) or about 18 percent of the designated critical habitat for this species.  It is located in the 
northeastern portion of the action area and is almost entirely in the low fire risk area (Figure 28).  
A portion of the critical habitat unit, 288 ha (709 ac), is outside of the action area.  The entire 
unit was designated to provide habitat for the conservation of two populations, each of 100 
mature, reproducing individuals of H. arbuscula (68 FR 35950).  The primary constituent 
elements essential for this species include, but are not limited to, slopes or ridges in dry to wet 
forest dominated by Acacia koa (koa) or Metrosideros polymorpha (ohia).  The primary 
constituent elements that may be affected by a training related fire include those associated 
native plant species found within dry to wet forest dominated by koa or ohia.  It is estimated that 
more than 60 percent of the critical habitat is located in forest with more than 50 percent native 
vegetation (U.S. Army Garrison 2003b; K. Kawelo in litt. 2004; 68 FR 35950).  This indicates 
that non-native plants are encroaching in this critical habitat unit.  In the absence of habitat 
management, fires or continued non-native plant encroachment will add to the degradation of 
this critical habitat unit by removing the remaining vegetative primary constituent elements. 

Eighty-two percent (253 ha; 625 ac) of the critical habitat unit is located in several management 
units (Pahole, West Makaleha, Central and East Makaleha, and Upper Kapuna).  Due to the 
location of the critical habitat unit for Hesperomannia arbuscula and the similarities of the 
beneficial and negative impacts, please see Alsinidendron obovatum for a more detailed effects 
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analysis.  The remaining critical habitat for H. arbuscula outside of all management units is 
approximately 56 ha (138 ac) and this area will be buffered from the impact area by the 
management units themselves (see Figure 28).  The fuel modification activities and the other 
threat reduction measures implemented by the Army for species stabilization will further reduce 
the risk of fire to all critical habitat inside and outside of the management units. 

Summary 
The critical habitat unit for Hesperomannia arbuscula in the Makua action area is located almost 
entirely in the low fire risk area.  The implementation of the WFMP and SOPs will reduce the 
likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-fired round 
will ignite outside of the firebreak road.  The risk of fire to the critical habitat located in the 
Pahole Management Unit will be reduced due to the construction of a fuel modification zone 
between the impact area and the adjacent Kahanahaiki Management Unit.  In addition, fuel 
reduction within the management units will further buffer the critical habitat unit from fire.  The 
critical habitat that is within the Central and East Makaleha, Kahanahaiki, Lower Kapuna, 
Pahole, Upper Kapuna, and West Makaleha management units will be managed to improve its 
baseline quality, pursuant to the Makua IP.  Without this management, this critical habitat unit 
could eventually lose most of the elements essential to the survival and recovery of the species 
because of the ongoing threats to this habitat (e.g., ungulates and non-native plant 
encroachment).  We considered this continued degradation of H. arbuscula critical habitat in the 
evaluation of the affect of the proposed action.  Most importantly, even though there may be a 
temporal loss of vegetation due to a fire, the restoration of these areas by the Army will provide 
habitat essential for the conservation of H. arbuscula and allow for the long-term recovery goals 
of this species.  Therefore, training related fire events will not result in adverse modification of 
critical habitat for H. arbuscula. 

Effects of the Action on Hibiscus brackenridgei Critical Habitat 

Less than one percent (0.03 ha; 0.07 ac) of the total critical habitat for Hibiscus brackenridgei is 
found in one unit within the Makua action area.  The critical habitat is in the high fire risk area 
located in the southwestern portion of the action area (Figure 29).  The critical habitat unit 
provides the primary constituent elements that are essential for the conservation of a portion of 
one population of at least 300 mature, reproducing individuals in order to meet the recovery 
goals for H. brackenridgei.  The primary constituent elements essential for this species include, 
but are not limited to, dry shrublands (68 FR 35950).  The primary constituent elements that may 
be affected by a training related fire include those associated native plant species found within a 
dry shrubland community.  It is estimated that all of the critical habitat is located in an area with 
less than 25 percent native plant cover, indicating that this unit is predominantly characterized by 
non-native vegetation (K. Kawelo, pers. comm. 2004).  Currently unoccupied, this critical habitat 
unit provides a portion of the habitat necessary for the conservation of one population of H. 
brackenridgei.  Portions of this critical habitat may have been impacted by past fire events which 
diminish the conservation value of the habitat by removing the vegetative primary constituent 
elements.  Non-native plant species subsequently outcompete the native plants so that natural 
recruitment is precluded.  In the absence of habitat management, additional fires resulting from 
future training actions could add to the degradation of this critical habitat unit by removing the 
remaining vegetative primary constituent elements. 
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The critical habitat unit is approximately 0.4 km (0.2 mi) from the fire source and there is a high 
risk that a fire started in the impact area could move south and impact this unit.  The loss of 
vegetative primary constituent elements within this unit would remove its ability to provide for 
the conservation of a portion of one population of Hibiscus brackenridgei.  Currently, the Army 
conducts fuel modification in the immediate habitat area of the H. brackenridgei plants, which 
will enhance the conservation value of the critical habitat and reduce the risk of fire in this 
critical habitat unit.  In addition, the Army is preparing a wildfire management plan for the 
Lower Ohikilolo Management Unit.  Implementation of this plan may reduce the risk of fire to 
H. brackenridgei critical habitat due to construction of a fuel modification zone between the 
impact area and the adjacent Lower Ohikilolo Management Unit.   

To reduce the negative impacts to this critical habitat unit from any fire that escapes the firebreak 
road, the Army has committed to revegetate burned areas with native plant species to restore the 
area to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of the 
critical habitat unit during the revegetation process, the ability of this unit to provide a portion of 
the habitat essential for the conservation of one population of Hibiscus brackenridgei will be 
retained in the long term. 

Summary 
Less than one percent of the total statewide critical habitat for Hibiscus brackenridgei is located 
within the Makua action area and is entirely within the high fire risk area.  Implementation of the 
WFMP and SOPs will reduce the likelihood that a fire will ignite and travel outside the firebreak 
road or that a mis-fired round will ignite outside of the firebreak road.  The risk of fire will be 
reduced due to fuel modification currently being implemented in the immediate habitat area of 
the H. brackenridgei plants themselves.  Fuel modification will enhance the conservation value 
of the critical habitat and reduce the risk of fire in this critical habitat unit.  In addition, the Army 
is preparing a wildfire management plan for the Lower Ohikilolo Management Unit.   
Implementation of this plan may reduce the risk of fire to H. brackenridgei critical habitat due to 
construction of a fuel modification zone between the impact area and the adjacent Lower 
Ohikilolo Management Unit.  Without this management, this critical habitat unit would 
eventually lose most of the elements essential to the survival and recovery of the species because 
of the ongoing threats to this habitat (e.g., ungulates and non-native plant encroachment).  We 
considered this continued degradation of H. brackenridgei critical habitat in the evaluation of the 
affect of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of this area by the Army will provide habitat essential for 
the conservation of H. brackenridgei and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
H. brackenridgei. 

Effects of the Action on Isodendrion laurifolium Critical Habitat 

The critical habitat for Isodendrion laurifolium in the Makua action area represents 
approximately nine percent (157 ha; 388 ac) of the total critical habitat designated for this 
species (Figure 30).  The unit is located in the northeastern portion of the action area, in the low 
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fire risk area (see Figure 4).  This portion of the critical habitat, together with 460 ha (1,136 ac) 
outside the Makua action area, was designated to provide habitat for the conservation of four 
populations, each with at least 300 reproducing individuals of I. laurifolium (68 FR 35950).  The 
primary constituent elements essential for this species include, but are not limited to, gulch 
slopes, ravines, or ridges in diverse mesic or dry forest dominated by Metrosideros polymorpha 
(ohia), Acacia koa (koa), Eugenia reinwardtiana (nioi), or Diospyros sandwicensis (lama).  The 
primary constituent elements that may be affected by a training related fire include those 
associated native plant species found within diverse mesic or dry forest.  It is estimated that more 
than one-half of the critical habitat is in an area with 50 to 75 percent native plant cover (K. 
Kawelo in litt. 2004).  This indicates that there is some encroachment of non-native plants in this 
critical habitat unit, and without management, the habitat could continue to degrade with 
removal of remaining vegetative primary constituent elements. 

There is a risk that if a fire could move east and impact this unit.  Seventy-three percent of the 
critical habitat unit is in management units (West Makaleha, Upper and Lower Kapuna).  The 
Army has fenced portions of the West Makaleha Management Unit and plans to fence the 
remainder of this management unit, as well as the Upper Kapuna, and Central and East Makaleha 
management units, pursuant to the Makua IP.  Ungulates will be removed from all fenced areas.  
The Army is reducing non-native plants in all of these management units.  In addition, the Army 
is conducting rat control in the West Makaleha Management Unit to reduce their impacts on 
listed and associated native plants.  All of these threat abatement actions in the management units 
enhance the conservation value of the critical habitat.  The remaining critical habitat (43 ha; 105 
ac) outside of the management units is separated from the impact area by the management units 
themselves.  The fuel modification activities plus other conservation measures implemented by 
the Army for species stabilization will further reduce the risk of fire to this critical habitat. 

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and by the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of this 
critical habitat unit during the revegetation process, the ability of this unit to provide habitat 
essential for the conservation of Isodendrion laurifolium will be retained in the long term. 

Summary 
The critical habitat unit for Isodendrion laurifolium in the Makua action area is located in the 
low fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a 
fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire will be reduced due to fuel reduction within the 
management units that buffer the critical habitat unit from fire.  The portion of the critical habitat 
unit that is within the Upper and Lower Kapuna, and West Makaleha management units will be 
managed to improve its baseline quality pursuant to the Makua IP.  Without this management, 
this critical habitat unit would eventually lose most of the elements essential to the survival and 
recovery of the species because of the ongoing threats to this habitat (e.g., ungulates and non-
native plant encroachment).  We considered the continued degradation of I. laurifolium critical 
habitat in the evaluation of the affect of the proposed action.  Most importantly, even though 
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there may be a temporal loss of vegetation due to a fire, the restoration of this area by the Army 
will provide habitat essential for the conservation of I. laurifolium and allow for the long-term 
recovery goals of this species.  Therefore, training related fire events will not result in adverse 
modification of critical habitat for I. laurifolium. 

Effects of the Action on Isodendrion longifolium Critical Habitat 

Critical habitat for Isodendrion longifolium in the Makua action area is comprised of only two 
percent (39 ha; 96 ac) of the total critical habitat for this species (Figure 31).  The unit is located 
in the low fire risk area (see Figure 4).  The critical habitat in the action area, together with 513 
ha (1,267 ac) outside the action area, was designated to provide habitat for the conservation of 
three populations of I. longifolium.  Each population will include at least 300 mature, 
reproducing individuals in order to reach recovery goals for this species (68 FR 35950).  The 
primary constituent elements essential for this species include, but are not limited to, steep slopes 
or stream banks in mixed mesic or lowland wet Metrosideros polymorpha (ohia)-Dicranopteris 
linearis (uluhe) forest.  The primary constituent elements that may be affected by a training 
related fire include those associated native plant species found within a mixed mesic or lowland 
wet forest.  It is estimated that more than 90 percent of the critical habitat is in an area with less 
than 50 percent native plant cover (K. Kawelo in litt. 2004).  This indicates that this critical 
habitat unit is very degraded by non-native plant encroachment and other impacts such as 
foraging by ungulates.  In the absence of habitat management, ongoing degradation and fires 
from future training actions could add to the degradation of this critical habitat unit by removing 
the remaining vegetative primary constituent elements. 

There is a risk that if a fire started in the impact area, it could move east and impact this unit or 
that a mis-fired round could ignite outside of the firebreak road and burn into this unit.  The loss 
of primary constituent elements within this critical habitat unit would preclude the conservation 
of Isodendrion longifolium.  However, this risk is reduced due to the beneficial resource 
management actions conducted by the Army in the management units, the low flammability of 
the surrounding vegetation (mesic or wet forest), and spatial separation (3 km; 2 mi) from the 
impact area.  Approximately 36 percent of the critical habitat unit is in management units.  There 
are 14 ha (35 ac) in the West Makaleha Management Unit.  A small portion (0.3 ha; 0.7 ac) is in 
the Central and East Makaleha Management Unit.  To reduce the risk of fire to listed species and 
sensitive habitats, the Army will reduce fuels in the West Makaleha, and Central and East 
Makaleha management units.  They will do this through the removal of non-native plant species, 
some of which are highly flammable.  The Army has fenced portions of the West Makaleha 
Management Unit and plans to fence the remainder of this management unit and the Central and 
East Management Unit, pursuant to the Makua IP.  Ungulates will be removed from all fenced 
areas.  All of these threat abatement actions in the management units enhance the conservation 
value of the critical habitat.  In addition, the Army is conducting rat control in the West 
Makaleha Management Unit to reduce their impacts of listed and associated native plants.  The 
remaining critical habitat (234 ha; 578 ac) outside of the management units is separated from the 
impact area by the management units themselves.  The fuel modification activities plus other 
threat reduction measures implemented by the Army for species stabilization will further reduce 
the risk of fire to this critical habitat. 
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To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and by the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of this 
critical habitat unit during the revegetation process, the ability of this unit to provide habitat 
essential for the conservation of Isodendrion longifolium will be retained in the long term. 

Summary 
The critical habitat unit for Isodendrion longifolium in the Makua action area is located in the 
low fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a 
fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire will be reduced due to fuel reduction within the 
management units and this action will further buffer the critical habitat unit from fire.  The 
portion of the critical habitat unit that is within West, Central and East Makaleha management 
units will be managed to improve its baseline quality pursuant to the Makua IP.  Without this 
management, this critical habitat unit would eventually lose most of the elements essential to the 
survival and recovery of the species because of the ongoing threats to this habitat (e.g., ungulates 
and non-native plant encroachment).  We considered the continued degradation of I. longifolium 
critical habitat in the evaluation of the affect of the proposed action.  Most importantly, even 
though there may be a temporal loss of vegetation due to a fire, the restoration of this area by the 
Army will provide habitat essential for the conservation of I. longifolium and allow for the long-
term recovery goals of this species.  Therefore, training related fire events will not result in 
adverse modification of critical habitat for I. longifolium. 

Effects of the Action on Isodendrion pyrifolium Critical Habitat 

There is one critical habitat unit within the Makua action area, comprising less than one percent 
(1 ha; 3 ac), of the total critical habitat for Isodendrion pyrifolium (Figure 32).  The unit is 
located in the southwestern portion of the action area, in the high fire risk area (see Figure 4).  
This unit is currently unoccupied and provides a portion of the habitat necessary for the 
establishment of one population of at least 300 mature I. pyrifolium in order to meet the recovery 
goals for this species (68 FR 35950).  The primary constituent elements essential for this species 
include, but are not limited to, bare rocky hills or wooded ravines in dry shrublands.  The 
primary constituent elements that may be affected by a training related fire include those 
associated native plant species found within a dry shrubland community.  The critical habitat unit 
is in an area that is dominated by non-native plant species, indicating that it is degraded due to 
non-native plant encroachment (K. Kawelo in litt. 2004).  Portions of this critical habitat may 
have been impacted by past fires that diminish the conservation value of the habitat by removing 
the vegetative primary constituent elements.  Subsequent invasion of burned areas by aggressive 
non-native plants precludes natural recruitment.  In the absence of habitat management, fires 
from future training actions could add to the degradation of this critical habitat unit by removing 
the remaining vegetative primary constituent elements. 

The critical habitat unit is approximately 0.4 km (0.2 mi) from the fire source and there is a high 
risk that a fire started in the impact area could move south and impact this unit. The risk is 
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increased due to the surrounding vegetation that is dominated by Panicum maximum (see Figure 
5), which is highly flammable and can increase the frequency and size of wildfires (Beavers et 
al. 1999).  The prescribed burn in 2003 encroached within 0.4 km (0.2 mi) of this critical habitat 
unit.  The consequence of this fire event is the encroachment of non-native grasses that provide 
more flammable fuel and increase the potential for fires in the future.  The loss of vegetative 
primary constituent elements within this critical habitat unit would remove its ability to provide a 
portion of habitat necessary for the conservation of one population of Isodendrion pyrifolium.  
However, the majority of the critical habitat is outside of Lower Ohikilolo Management Unit will 
benefit from the management actions that occur within the adjacent management unit.  The 
Army will prepare a fire management plan for the Lower Ohikilolo Management Unit.  
Implementation of this plan will reduce the risk of fire due to the construction of a fuel 
modification zone between the impact area and the management unit.  Fuel modification will 
buffer the Lower Ohikilolo Management Unit from fires that spread outside the impact area and 
reduce the probability that the critical habitat unit will burn.  In addition, the Army has fenced 
the Lower Ohikilolo Management Unit and is working to reduce non-native plants within the 
exclosure.  The removal of ungulates (goats) and non-native invasive plant species from within 
this management unit enhances the conservation value of the critical habitat unit.  The fuel 
modification activities plus other conservation measures implemented by the Army for species 
stabilization will further reduce the risk of fire to this critical habitat unit. 

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of this 
critical habitat unit during the revegetation process, the ability of this unit to provide habitat 
essential for the conservation of one population of Isodendrion pyrifolium will be retained in the 
long term. 

Summary 
Less than one percent (1 ha; 3 ac) of the total statewide critical habitat for Isodendrion pyrifolium 
is located in one unit in the high fire risk area of the Makua training action area.  The 
implementation of the WFMP and SOPs will reduce the likelihood that a fire will ignite and 
travel outside of the firebreak road or that a mis-fired round will ignite outside of the firebreak 
road.  The risk of fire will be reduced due to construction of a fuel modification zone between 
the impact area and Lower Ohikilolo Management Unit.  In addition, fuel reduction within the 
management unit will further buffer the critical habitat unit from fire.  The portion of critical 
habitat that is within the Lower Ohikilolo Management Unit will be managed to improve its 
baseline quality pursuant to the Makua IP.  Without this management, this critical habitat unit 
would eventually lose most of the elements essential to the survival and recovery of the species 
because of the ongoing threats to this habitat (e.g. ungulates and non-native plant encroachment).  
We considered the continued degradation of I. pyrifolium critical habitat in the evaluation of the 
affect of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of this area by the Army will provide habitat essential for 
the conservation of I. pyrifolium and allow for the long-term recovery goals of this species.  
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Therefore, training related fire events will not result in adverse modification of critical habitat for 
I. pyrifolium. 

Effects of the Action on Labordia cyrtandrae Critical Habitat 

There is one critical habitat unit for Labordia cyrtandrae in the Makua training action area that 
represents two percent (20 ha; 50 ac) of the total critical habitat for this species (Figure 33).  The 
unit is located in the low fire risk area in the far eastern portion of the action area (see Figure 4).  
This portion of the critical habitat, together with 141 ha (347 ac) outside of the action area, was 
designated to provide habitat for the conservation of four populations, each with at least 300 
mature, reproducing individuals of L. cyrtandrae (68 FR 35950).  The primary constituent 
elements essential for this species include, but are not limited to, shady gulches, slopes, or glens 
in mesic to wet forests and shrublands dominated by Metrosideros polymorpha (ohia), 
Diplopterigium pinnatum (uluhe lau nui), and/or Acacia koa (koa).  The primary constituent 
elements that may be affected by a training related fire include those associated native plant 
species found within mesic to wet forests and shrublands.  It is estimated that a little more than 
one-half of the critical habitat is located in an area with more than 75 percent native plant cover 
(K. Kawelo in litt. 2004).  This indicates that this critical habitat unit is still relatively pristine 
due to the high percentage of remaining native plant species.   

Please see Alsinidendron trinerve for the detailed discussion regarding the reduced risk of fire in 
this area and the beneficial activities in the adjacent management units.   

Summary 
The critical habitat unit for Labordia cyrtandrae in the Makua action area is located in the low 
fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a fire 
will ignite and travel outside of the firebreak road or that a mis-fired round will ignite outside of 
the firebreak road.  The risk of fire will be reduced due to the fuel reduction within the adjacent 
Central and East Makaleha Management Unit.  The risk of fire is further reduced due to the 
distance between the critical habitat unit and the fire source, and the low flammability of mesic 
to wet forests and shrublands.  We considered the continued degradation of L. cyrtandrae critical 
habitat in the evaluation of the affect of the proposed action.  Most importantly, even though 
there may be a temporal loss of vegetation due to a fire, the restoration of these areas by the 
Army will provide habitat essential for the conservation of L. cyrtandrae and allow for the long-
term recovery goals of this species.  Therefore, training related fire events will not result in 
adverse modification of critical habitat for L. cyrtandrae. 

Effects of the Action on Lipochaeta tenuifolia Critical Habitat 

There is one critical habitat unit within the Makua action area, comprising approximately 32 
percent (67 ha; 166 ac) of the total statewide critical habitat for Lipochaeta tenuifolia (Figure 
34).  The unit is found mostly outside of the high fire risk area; 13 ha (approximately 33 ac) or 
19 percent of the critical habitat in the Makua action area is in the high fire risk area (see Figure 
4). This unit was designated to provide habitat for the conservation of a total of four populations, 
each comprised of at least 300 mature, reproducing individuals of L. tenuifolia (68 FR 35950).  
The primary constituent elements essential for this species include, but are not limited to, ridge 
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tops or bluffs in open areas or protected pockets of dry to mesic forests or shrublands dominated 
by Diospyros sandwicensis (lama).  The primary constituent elements that may be affected by a 
training related fire include those associated native plant species found within dry to mesic 
forests or shrublands dominated by lama.  It is estimated that the majority of the critical habitat is 
in areas of less than 50 percent native plant cover (K. Kawelo in litt. 2004).  This indicates that 
this critical habitat unit is currently degraded due to non-native plant encroachment.  Fire 
removes the vegetative primary constituent elements and non-native plant species subsequently 
outcompete the native plants so that natural recruitment is precluded.  In the absence of habitat 
management, additional fires resulting from future training actions could add to the degradation 
of this critical habitat unit by removing the remaining vegetative primary constituent elements.   

The critical habitat unit is located on Ohikilolo Ridge.  Less than one hectare (less than 1 ac) of 
this critical habitat unit is located in Ohikilolo Management Unit within the high fire risk area, 
with an additional one hectare (2.5 ac) inside the management unit, but outside the high fire risk 
area.  The remaining critical habitat on Ohikilolo Ridge is outside of the management unit, with 
12 ha (32 ac) in the high fire risk area and the remainder in the low fire risk area.  The loss of 
vegetative primary constituent elements within this critical habitat unit would remove its ability 
to provide for the conservation of one population of Lipochaeta tenuifolia.  See Dubautia 
herbstobatae for a discussion of the effects of fire and management.   

To reduce the negative impacts to this critical habitat unit from any fire that escapes the firebreak 
road, the Army has committed to revegetate burned areas with native plant species to restore the 
area to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of this 
critical habitat unit during the revegetation process, the ability of this unit to provide habitat 
essential for the conservation of one population of Lipochaeta tenuifolia will be retained in the 
long term. 

Summary 
Approximately 80 percent of the critical habitat unit for Lipochaeta tenuifolia in the Makua 
action area is located outside of the high fire risk area.  Approximately 13 ha (33 ac) are within 
the high fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood 
that a fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire will be reduced due to the construction of fuel 
modification zones between the impact area and the Ohikilolo Management Unit.  In addition, 
fuel reduction within the management unit will further buffer the critical habitat from fire.  The 
portion of the critical habitat unit that is within Ohikilolo Management Unit will be managed to 
improve its baseline quality pursuant to the Makua IP.  Without this management, this critical 
habitat unit would eventually lose most of the elements essential to the survival and recovery of 
the species because of the ongoing threats to this habitat (e.g., ungulates and non-native plant 
encroachment).  We considered this continued degradation of L. tenuifolia critical habitat in the 
evaluation of the affect of the proposed action.  Most importantly, even though there may be a 
temporal loss of vegetation due to a fire, the restoration of these areas by the Army will provide 
habitat essential for the conservation of L. tenuifolia and allow for the long-term recovery goals 
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of this species.  Therefore, training related fire events will not result in adverse modification of 
critical habitat for L. tenuifolia. 

Effects of the Action on Mariscus pennatiformis Critical Habitat 

The critical habitat unit within the Makua action area represents 12 percent (166 ha; 410 ac) of 
the total critical habitat designated for Mariscus pennatiformis (Figure 35).  The unit is located in 
the northeastern portion of Makua and is almost entirely within the low fire risk section of the 
action area (see Figure 4).  The unit was designated to provide habitat for the conservation of two 
populations, each with at least 300 mature, reproducing individuals of M. pennatiformis (68 FR 
35950).  The primary constituent elements essential for this species include, but are not limited 
to, mesic and wet Metrosideros polymorpha (ohia) forest and ohia-Acacia koa (koa) forest.  The 
primary constituent elements that may be affected by a training related fire include those 
associated native plant species found within mesic and wet ohia forest and ohia-koa forest.  It is 
estimated that close to 90 percent of the critical habitat is located in areas that have greater than 
50 percent native plant cover (K. Kawelo in litt. 2004).  This indicates that this critical habitat 
unit still supports a relatively healthy native forest although invasive plant encroachment has 
occurred.  Hawaiian forests will continue to decline in health and native vegetation component 
without resource management.  Fires increase this rate of habitat degradation and vegetative 
primary constituent elements would be lo st in a single burn with little or no natural regeneration.  
In the absence of fire, native habitat quality from invasive animals and plants continue to decline 
incrementally eroding the health and vigor of the remaining vegetative primary constituent 
elements.   

There is a risk that a fire that ignited in the impact area could burn into this unit or a mis-fired 
round could start a fire that could impact this unit.  Ninety-eight percent of the critical habitat 
unit is in management units including Pahole, Upper Kapuna, and West Makaleha management 
units.  The remaining critical habitat (4 ha; 10 ac) outside of the management units is spatially 
separated from the impact area by areas of low fire risk and several management units.  The 
critical habitat unit for Mariscus pennatiformis is very similar to Alsinidendron obovatum due to 
its location and the Army actions that will occur in and adjacent to this unit.  Please see A. 
obovatum for the detailed discussion regarding management units and reduced risk of fire in this 
area.   

Summary 
The critical habitat unit for Mariscus pennatiformis in the Makua action area is located almost 
entirely in the low fire risk area.  The implementation of the WFMP and SOPs will reduce the 
likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-fired round 
will ignite outside of the firebreak road.  The risk of fire will be reduced due to the construction 
of a fuel modification zone between the impact area and the Kahanahaiki Management Unit.  In 
addition, fuel reduction within the management units will further buffer the critical habitat unit 
from fire.  The portion of critical habitat that is within the Pahole, Upper Kapuna, and West 
Makaleha management units will be managed to improve its baseline quality pursuant to the 
Makua IP.  Without this management, this critical habitat unit would eventually lose most of the 
elements essential to the survival and recovery of the species because of the ongoing threats to 
this habitat (e.g., ungulates and non-native plant encroachment).  We considered this continued 
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degradation of M. pennatiformis critical habitat in the evaluation of the affect of the proposed 
action.  Most importantly, even though there may be a temporal loss of vegetation due to a fire, 
the restoration of these areas by the Army will provide habitat essential for the conservation of 
M. pennatiformis and allow for the long-term recovery goals of this species.  Therefore, training 
related fire events will not result in adverse modification of critical habitat for M. pennatiformis. 

Effects of the Action on Melicope pallida Critical Habitat 

There is one designated critical habitat unit within the Makua action area for Melicope pallida 
(Figure 36).  This unit represents approximately 16 percent (280 ha; 691 ac) of the total critical 
habitat for this species.  The unit is located in the northeastern portion of the action area in the 
low fire risk area (see Figure 4).  The unit was designated to provide habitat for the conservation 
of three populations, each of at least 100 mature, reproducing individuals of M. pallida (68 FR 
35950).  The primary constituent elements essential for this species include, but are not limited 
to, steep rock faces in lowland dry or mesic forests.  The primary constituent elements that may 
be affected by a training related fire include those associated native plant species found within 
lowland dry or mesic forests.  It is estimated that 70 percent of the critical habitat is located in 
areas with less than 50 percent native plant cover (K. Kawelo in litt. 2004).  This indicates that 
this critical habitat unit is somewhat degraded by non-native plant encroachment.  Non-natives 
increase the vegetative biomass thus increasing the risk of fire.  Habitat management is necessary 
to control these invasive plants and without this management the habitat will continue to 
degrade. 

There is a risk that a fire started in the impact area or a mis-fired round could ignite outside of 
the firebreak, and could burn into this unit.  Fifty-six percent of the critical habitat unit is in the 
Upper and Lower Kapuna and West Makaleha management units.  Please see Alsinidendron 
obovatum for more information on the management units and the resulting beneficial aspects of 
Army resource management actions in these units.  The remaining critical habitat for Melicope 
pallida (123 ha; 304 ac) outside of the management units is spatially separated from the impact 
area by areas of low fire risk and several management units.  This critical habitat unit is located 
further to the north and therefore, a larger buffer exists between the impact area and the unit.  A 
fire would have to travel a great distance through mesic forest to impact this critical habitat (see 
Figure 36).  The risk of fire is reduced due to the beneficial resource management actions 
conducted by the Army in the management units, low flammability of the surrounding vegetation 
(dry or mesic forests), and a large spatial separation from the impact area.    

Summary 
The critical habitat unit for Melicope pallida in the Makua action area is located almost entirely 
in the low fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood 
that a fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire will be reduced due to the fuel reduction within the 
management units.  The portion of the critical habitat that is within the Upper and Lower Kapuna 
and West Makaleha management units will be managed to improve its baseline quality pursuant 
to the Makua IP.  Without this management, this critical habitat would eventually lose most of 
the elements essential to the survival and recovery of the species because of the ongoing threats 
to this habitat (e.g., ungulates and non-native plant encroachment).  We considered this 
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continued degradation of M. pallida critical habitat in the evaluation of the affect of the proposed 
action.  Most importantly, even though there may be a temporal loss of vegetation due to a fire, 
the restoration of these areas by the Army will provide habitat essential for the conservation of 
M. pallida and allow for the long-term recovery goals of this species.  Therefore, training related 
fire events will not result in adverse modification of critical habitat for M. pallida. 

Effects of the Action on Neraudia angulata Critical Habitat 

There are two critical habitat units within the Makua action area, comprising 10 percent, 84 ha 
(210 ac), of the total statewide critical habitat for Neraudia angulata.  One unit is located in the 
high fire risk area and the other within the low fire risk area (Figure 37, units labeled A and B, 
respectively).  Critical habitat unit A, currently unoccupied, was designated to provide a portion 
of the habitat necessary for the conservation of one population of N. angulata in order to meet 
recovery goals for this species.  Although degraded, unit B still supports individuals of N. 
angulata and provides habitat that is necessary for the expansion of this population.  Each 
population will be comprised of at least 300 mature, reproducing individuals of N. angulata (68 
FR 35950).  The primary constituent elements that are essential for this species include, but are 
not limited to, slopes, ledges, or gulches in lowland mesic or dry forest.  The primary constituent 
elements that may be affected by a training related fire include those associated native plant 
species found within lowland dry or mesic forest.  It is estimated that more than one-half of the 
critical habitat in the action area is predominantly non-native vegetation (K. Kawelo in litt. 
2004).  This indicates that these critical habitat units are currently degraded due to non-native 
plant encroachment. 

Portions of critical habitat unit A have been impacted by past fire events which diminish the 
conservation value of this habitat.  The loss of the vegetative primary constituent elements from 
fire and the subsequent invasion by non-native plant species precludes natural recruitment.  In 
the absence of habitat management, fires resulting from future training actions could add to the 
degradation of these critical habitat units. 

Critical habitat unit A is one hectare (2.5 ac), and is entirely within the Kaluakauila Management 
Unit within the high fire risk area (see Figures 4 and 37).  Due to the close proximity of this unit 
to the fire source there is a risk that if a fire started in the impact area, it could move north and 
impact this unit.  The risk is increased due to the surrounding vegetation that is dominated by 
Panicum maximum (see Figure 5), which is highly flammable and can increase the frequency and 
size of wildfires (Beavers et al. 1999).  The prescribed burn in 2003 encroached into the edge of 
unit A (see Figures 3 and 37) (G. Enriques, pers. comm. 2003).  The consequence of this fire 
event is the subsequent encroachment of non-native grassland that provides more flammable fuel 
and increases the potential for fires in the future.  The loss of vegetative primary constituent 
elements of this critical habitat unit would remove its ability to provide a portion of the habitat 
necessary for the conservation of one population of Neraudia angulata.  To reduce the fire risk, 
the Army is preparing a fire management plan for the Kaluakauila Management Unit.  
Implementation of this plan will reduce the risk of fire due to the construction of a fuel 
modification zone between the impact area and the management unit.  Fuel modification will 
buffer the Kaluakauila Management Unit from fires that spread outside the impact area and in 
turn help reduce the probability that critical habitat unit A will burn.  In addition, this 
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management unit is currently fenced and the Army is working to reduce non-native plants within 
the exclosure.  The removal of ungulates and non-native invasive plant species within this 
management unit enhances the conservation value of the critical habitat unit A.   

Critical habitat unit B is 92 ha (226 ac) and entirely within a low fire risk area.  A very small 
portion of this critical habitat unit extends outside the Makua action area.  Forty percent, or 37 ha 
(89 ac), of this unit is located within two management units.  Thirty ha (73 ac) are in the Lower 
Kapuna Management Unit and 7 ha (16 ac) are in the Upper Kapuna Management Unit.  The 
remaining 55 ha (137 ac) of this critical habitat unit is found outside of any management unit 
(see Figure 37).  Unit B is approximately 2.7 km (1.7 mi) from the impact area on its eastern end 
and there is a risk that a fire started in the impact area could move east and impact this unit.  The 
loss of vegetative primary constituent elements of this unit would remove its ability to provide 
habitat necessary for the conservation of one population of Neraudia angulata.  However, the 
fire risk is decreased due to the surrounding mesic forest vegetation which is of low flammability 
and the buffer of surrounding management units, also of low flammability and managed to 
reduce alien plant species, and, therefore, fuel load (Beavers et al. 1999).  Pursuant to the Makua 
IP, fuel modification will occur within these management units through the control of alien plant 
species, some of which are highly flammable.  In addition, these management units will be 
fenced and the Army will work to reduce non-native plant species within the fenced area.  The 
removal of ungulates and non-native invasive plant species within these management units 
enhances the conservation value of critical habitat unit B.  The remaining critical habitat outside 
of the management unit is separated from the impact area by the Pahole and the Upper and 
Lower Kapuna management units.  The fuel modification activities plus other conservation 
measures implemented by the Army for species stabilization will further reduce the risk of fire to 
the portion of the critical habitat outside of the management unit. 

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of these 
critical habitat units during the revegetation process, their ability to provide habitat essential for 
the conservation of Neraudia angulata will be retained in the long term. 

Summary 
Over 99 percent of the critical habitat units for Neraudia angulata in the Makua action area is 
located in the low fire risk area.  The implementation of the WFMP and SOPs will reduce the 
likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-fired round 
will ignite outside of the firebreak road.  The risk of fire will be reduced for critical habitat unit 
A due to the construction of a fuel modification zone between the impact area and Kaluakauila 
Management Unit.  In addition, fuel reduction within the management unit will further buffer 
critical habitat unit A from fire.  Fuel reduction within the Upper and Lower Kapuna 
management units will buffer critical habitat unit B from fire.  The critical habitat unit within 
Kaluakauila Management Unit and the portion of critical habitat unit B that is within Upper and 
Lower Kapuna management units will be managed to improve their baseline quality pursuant to 
the Makua IP.  Without this management, these critical habitat units would eventually lose most 
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of the elements essential to the survival and recovery of the species because of the ongoing 
threats to this habitat (e.g., ungulates and non-native plant encroachment).  We considered this 
continued degradation of N. angulata critical habitat in the evaluation of the affect of the 
proposed action.  Most importantly, even though there may be a temporal loss of vegetation due 
to a fire, the restoration of these areas by the Army will provide habitat essential for the 
conservation of N. angulata and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat. 

Effects of the Action on Nototrichium humile Critical Habitat 

There are two critical habitat units within the Makua action area represented by units A and B on 
Figure 38 for Nototrichium humile.  These two units represent approximately 20 percent (176 ha; 
436 ac) of the total statewide critical habitat for this species.  Critical habitat unit A is located in 
the northwestern portion of the action area in a high fire risk area.  This unit was designated to 
provide habitat necessary for the conservation of one population of N. humile.  Critical habitat 
unit B is located in the low fire risk area in the northeastern portion of the action area (see Figure 
4).  This unit will provide habitat necessary for the conservation of a portion of two populations 
of N. humile.  At least 300 mature, reproducing individuals of N. humile will comprise each 
population (68 FR 35950).  The primary constituent elements essential for this species include, 
but are not limited to, cliff faces, gulches, stream banks or steep slopes in dry or mesic forests 
often dominated by Diospyros sandwicensis (lama) or Sapindus oahuensis (lonomea).  The 
primary constituent elements that may be affected by a training related fire include those 
associated native plant species found within dry or mesic forests often dominated by lama or 
lonomea.  It is estimated that 79 percent of the critical habitat is in areas with less than 50 percent 
native plant cover (K. Kawelo in litt. 2004).  This indicates that these critical habitat units are 
currently degraded due to non-native plant encroachment.  Although degraded, both units still 
support individuals of N. humile and provide habitat that is necessary for the expansion of these 
populations in order to contribute to the recovery goals for this species. 

Portions of critical habitat unit A have been impacted by past fire events which further diminish 
the conservation value of this habitat.  Fire removes the vegetative primary constituent elements 
and natural recruitment is precluded by the influx of invasive non-native plants.  In the absence 
of habitat management, additional fires resulting from future training actions could add to the 
degradation of these critical habitat units by removing the remaining vegetative primary 
constituent elements.   

Critical habitat unit A is approximately 20 ha (51 ac), of which 5 ha (12 ac) are in Kaluakauila 
Management Unit within the high fire risk area (see Figure 38).  Due to the close proximity of 
this unit to the fire source, there is a risk that a fire started in the impact area could move north 
and impact this unit.  The loss of vegetative primary constituent elements of this critical habitat 
unit would remove its ability to provide habitat for the conservation of one population of 
Nototrichium humile.  See Neraudia angulata for a discussion of the effects of fire and 
management. 

Critical habitat unit B is 171 ha (571 ac) and occurs in the low fire risk area.  This unit is part of 
a larger, 230 ha (568 ac) critical habitat unit that extends outside the Makua action area.  Thirty-
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four percent, or 60 ha (148 ac), of this unit are in management units.  There are 27 ha (62 ac) in 
the Lower Kapuna Management Unit and 33 ha (83 ac) in the adjacent West Makaleha 
Management Unit.  The remaining 111 ha (274 ac) are found outside of any management unit.  
Unit B is approximately 3 km (1.8 mi) from the impact area along its western boundary and there 
is a risk, albeit slight, that a fire started in the impact area could move east over cliffs and across 
management units where the Army is conducting fuel reduction actions, to impact this unit.  
However, the fire risk is decreased due to the surrounding mesic forest vegetation which is of 
low flammability and the buffer of surrounding management units, also of low flammability and 
managed to reduce non-native plants, and, therefore, fuel load (see Figure 5) (Beavers et. al. 
1999).  The loss of vegetative primary constituent elements within this unit would remove the 
ability of this unit to provide for the conservation of a portion of two populations of 
Nototrichium humile.  See Neraudia angulata for a discussion of the effects of fire and 
management in Lower Kapuna Management Unit and Hedyotis parvula for West Makaleha 
Management Unit.   

To reduce the impacts to critical habitat from any fire that escapes the firebreak road, the Army 
has committed to revegetate burned areas with native plant species to restore the area to pre-burn 
conditions.  The revegetation plan will address restoration of burned areas by replanting native 
plant species (primary constituent elements) and the control of non-native, competitive plant 
species.  While there may be a temporal loss of the conservation value of these critical habitat 
units during the revegetation process, their ability to provide habitat essential for the 
conservation of three populations of Nototrichium humile will be retained in the long term. 

Summary 
Over 99 percent of the critical habitat unit for Nototrichium humile in the Makua action area is 
located outside of the high fire risk area.  The implementation of the WFMP and SOPs will 
reduce the likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-
fired round will ignite outside of the firebreak road.  The risk of fire will be reduced for critical 
habitat unit A due to the construction of a fuel modification zone between the impact area and 
Kaluakauila Management Unit.  In addition, fuel reduction within the management unit will 
further buffer unit A from fire.  Fuel reduction within the Lower Kapuna Management Unit will 
further buffer unit B from fire.  The critical habitat within the Kaluakauila Management Unit and 
the portion of critical habitat in unit B that is within Lower Kapuna and West Makaleha 
management units will be managed to improve their baseline quality pursuant to the Makua IP.  
Without this management, these critical habitat units would eventually lose most of the elements 
essential to the survival and recovery of the species because of the ongoing threats to this habitat 
(e.g., ungulates and non-native plant encroachment).  We considered this continued degradation 
of N. humile critical habitat in the evaluation of the affect of the proposed action.  Most 
importantly, even though there may be a temporal loss of vegetation due to a fire, the restoration 
of these areas by the Army will provide habitat essential for the conservation of N. humile and 
allow for the long-term recovery goals of this species.  Therefore, training related fire events will 
not result in adverse modification of critical habitat for N. humile. 
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Effects of the Action on Phyllostegia hirsuta Critical Habitat 

One critical habitat unit for Phyllostegia hirsuta is located in the Makua action area.  This unit 
represents less than one percent (11 ha; 26 ac) of the total critical habitat for this species (Figure 
39).  The unit is located in the easternmost portion of the action area, in the low fire risk area (see 
Figure 4).  This portion of the critical habitat, together with 103 ha (256 ac) outside the action 
area, was designated to provide habitat for the conservation of one population of at least 300 
mature, reproducing individuals of P. hirsuta (68 FR 35950).  The primary constituent elements 
essential for this species include, but are not limited to, steep, shaded slopes, cliffs, ridges, 
gullies, or stream banks in mesic or wet forests dominated by Metrosideros polymorpha (ohia) or 
a mixture of ohia and Dicranopteris linearis (uluhe).  The primary constituent elements that may 
be affected by a training related fire include those associated native plant species found within 
mesic or wet forests.  It is estimated that more than one-half of the critical habitat is located in an 
area with more than 50 percent native plant cover (K. Kawelo in litt. 2004).   

The location of the critical habitat unit for Phyllostegia hirsuta coincides with the critical habitat 
for Alsinidendron trinerve.  Please see the A. trinerve discussion regarding the effects from 
training. 

Summary 
The critical habitat unit for Phyllostegia hirsuta in the Makua action area is located in the low 
fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a fire 
will ignite and travel outside of the firebreak road or that a mis-fired round will ignite outside of 
the firebreak road.  The risk of fire will be reduced due to the fuel reduction within the adjacent 
Central and East Makaleha Management Unit.  The risk of fire is further reduced due to the 
distance between the critical habitat unit and the fire source, and by the low flammability of 
mesic and wet forests.  We considered this continued degradation of P. hirsuta critical habitat in 
the evaluation of the affect of the proposed action.  Most importantly, even though there may be 
a temporal loss of vegetation due to a fire, the restoration of these areas by the Army will provide 
habitat essential for the conservation of P. hirsuta and allow for the long-term recovery goals of 
this species.  Therefore, training related fire events will not result in adverse modification of 
critical habitat for P. hirsuta. 

Effects of Action on Phyllostegia kaalaensis Critical Habitat 

There are two critical habitat units within the Makua action area, representing 35 percent (298 
ha; 736 ac) of the total critical habitat for Phyllostegia kaalaensis.  Critical habitat units A and B 
are located in the northeastern portion of the action area in the low fire risk area (Figure 40).  
Critical habitat unit A was designated to provide habitat for the conservation of one population 
of P. kaalaensis.  The portion of critical habitat unit B inside the action area, together with 348 
ha (860 ac) outside the action area, was designated to provide habitat for the conservation of six 
populations of P. kaalaensis.  To meet recovery goals, each population should be comprised of at 
least 300 mature, reproducing individuals for this species (68 FR 35950).  The primary 
constituent elements essential for this species include, but are not limited to, gulch slopes, 
bottoms, or almost vertical rock faces in mesic forest or Sapindus oahuensis forest.  The primary 
constituent elements that may be affected by a training related fire include those associated 
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native plant species found in mesic forest or S. oahuensis forest.  It is estimated that almost one-
half of the critical habitat is located in areas with predominately non-native vegetation (U.S. 
Army Garrison 2003b; K. Kawelo in litt. 2004; 68 FR 35950).  This indicates that the critical 
habitat is somewhat degraded due to non-native plant encroachment.  In the absence of habitat 
management, fires from future training actions could add to the degradation of these critical 
habitat units by removing the remaining vegetative primary constituent elements. 

There is a risk that a fire started in the impact area could move east and impact critical habitat 
units A and B, or that a mis-fired round could ignite outside of the firebreak road and burn into 
these units.  The loss of vegetative primary constituent elements within these two critical habitat 
units, together with the 348 ha (860 ac) outside the action area, would remove their ability to 
provide for the conservation of a total of seven populations of Phyllostegia kaalaensis.  A 
prescribed burn in 2003 encroached within 0.3 km (0.2 mi) of critical habitat unit A (see Figures 
3 and 40) (G. Enriques, pers. comm. 2003).  The consequences of this and other fire events is the 
subsequent encroachment of non-native vegetation that provides more flammable fuel in nearby 
areas and increases the potential for future fires.  However, the risk of fire is reduced due to the 
low flammability of the surrounding vegetation (mesic forest), spatial separation from the impact 
area, and the beneficial resource management actions conducted by the Army in the management 
units, pursuant to the Makua IP.  Critical habitat unit A (57 ha; 141 ac) is within the Pahole 
Management Unit.  This management unit is fenced, and the Army is removing non-native plants 
and ungulates from the fenced areas.  The western boundary of critical habitat unit A borders the 
Kahanahaiki Management Unit.  The Army will develop and implement a wildfire management 
plan for the Kahanahaiki Management Unit.  Implementation of this plan will reduce the risk of 
fire to P. kaalaensis critical habitat due to the construction of a fuel modification zone between 
the impact area and the Kahanahaiki Management Unit.  Fuel modification will buffer the 
Kahanahaiki Management Unit from fires that spread outside the impact area and therefore 
buffer the critical habitat.   

Sixty-five percent of critical habitat unit B is located in several management units to include 
Lower and Upper Kapuna, West Makaleha, Central and East Makaleha management units.  The 
Army has fenced portions of the West Makaleha Management Unit and plans to fence the 
remainder of this unit, as well as the Upper Kapuna, and Central and East Makaleha management 
units, pursuant to the Makua IP.  Ungulates will be removed from all fenced areas.  The Army is 
working to reduce non-native plants in all of these management units.  The Army is also 
conducting rat control in the West Makaleha Management Unit to reduce their impacts on listed 
and associated native plants.  All of these resource management actions in the management units 
enhance the conservation value of critical habitat.  The remaining critical habitat outside of unit 
B (approximately 158 ha; 388 ac) is buffered from the impact area by the management units 
themselves.  The fuel modification activities and the other threat reduction measures 
implemented by the Army for species stabilization will further reduce the risk of fire to the 
critical habitat outside of the management units. 

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
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competitive plant species.  While there may be a temporal loss of the conservation value of the 
critical habitat units during the revegetation process, the ability of critical habitat units A and B 
to provide habitat essential for the conservation of Phyllostegia kaalaensis will be retained in the 
long term. 

Summary 
The two critical habitat units for Phyllostegia kaalaensis in the Makua action area are located in 
the low fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood 
that a fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire to the critical habitat will be reduced due to the 
construction of a fuel modification zone between the impact area and the Kahanahaiki 
Management unit that is adjacent to critical habitat in the Pahole Management Unit.  Fuel 
reduction within the management units will buffer critical habitat units A and B from fire.  The 
critical habitat that is within Central and East Makaleha, Kahanahaiki, Lower Kapuna, Pahole, 
Upper Kapuna, and the West Makaleha management units will be managed to improve its 
baseline quality, pursuant to the Makua IP.  Without this management, these two critical habitat 
units could eventually lose most of the elements essential to the survival and recovery of the 
species because of the ongoing threats to this habitat (e.g., ungulates and non-native plant 
encroachment).  We considered this continued degradation of P. kaalaensis critical habitat in the 
evaluation of the affect of the proposed action.  Most importantly, even though there may be a 
temporal loss of vegetation due to a fire, the restoration of these areas by the Army will provide 
habitat essential for the conservation of P. kaalaensis and allow for the long-term recovery goals 
of this species.  Therefore, training related fire events will not result in adverse modification of 
critical habitat for P. kaalaensis. 

Effects of the Action on Plantago princeps Critical Habitat 

There are two critical habitat units (Figure 41, see Units A and B) in the Makua action area for 
Plantago princeps that represent only two percent (59 ha; 145 ac) of the total critical habitat 
designated for this species.  Located in the northeastern portion of the action area, almost all of 
the critical habitat is in the low fire risk area (see Figure 4).  Critical habitat unit A (15 ha; 37 ac) 
was designated, in combination with critical habitat unit B, to provide habitat for the 
conservation of one population of at least 300 mature, reproducing individuals of P. princeps (68 
FR 35950).  Critical habitat unit B is part of a larger, 53 ha (130 ac) critical habitat unit that 
extends outside the Makua action area.  The primary constituent elements essential for this 
species include, but are not limited to, slopes or ledges in Metrosideros polymorpha (ohia) 
lowland mesic forest or shrubland (68 FR 35950).  The primary constituent elements that may be 
affected by a training related fire include those associated native plant species found within an 
ohia lowland mesic forest or shrubland community on Oahu.  It is estimated that the majority of 
the critical habitat is in areas comprised of greater than 50 percent native plant cover, indicating 
that there has been some habitat degradation in these units.  Portions of this critical habitat may 
have been impacted by past fire events that diminish the conservation value of the habitat by 
removing the vegetative primary constituent elements.  Non-native plant species subsequently 
outcompete the native plants so that natural recruitment is precluded.  In the absence of habitat 
management, additional fires resulting from future training actions could add to the degradation 
of this critical habitat unit by removing the remaining vegetative primary constituent elements. 
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The western boundaries of critical habitat units A and B are approximately 1.6 km (1 mi) and 2.8 
km (1.7 mi), respectively, from the fire source and there is a risk that a fire started in the impact 
area could move east and impact these units.  The loss of vegetative primary constituent elements 
within these two units would remove their ability to provide for the conservation of a portion of 
one population of Plantago princeps.  Most of the western edges of the two critical habitat units 
are immediately adjacent to low fire risk areas (see Figures 4 and 41).  Approximately 95 percent 
(56 ha; 138ac) of the critical habitat in the action area is found within management units (Pahole, 
Upper Kapuna, West Makaleha, Central and East Makaleha, and Kahanahaiki).  To reduce the 
risk of fire to listed species and their habitat, the Army is preparing wildfire management plans 
for the Kahanahaiki and Ohikilolo management units.  Implementation of these plans will reduce 
the risk of fire to P. princeps critical habitat due to construction of fuel modification zones 
between the impact area and the Kahanahaiki Management Unit, adjacent to critical habitat unit 
A; and, between the impact area and the Ohikilolo Management Unit, adjacent to critical habitat 
unit B.  Fuel modification will buffer the Kahanahaiki Management Unit from fires that spread 
outside the impact area and in turn buffer the critical habitat unit A in the adjacent Pahole 
Management Unit.  Implementation of the Ohikilolo fire management plan and fuel reduction 
actions, such as removal of non-native plants in the West, and East and Central Makaleha 
management units will reduce the risk of fire impacting portions of critical habitat unit B outside 
the management units.  The Army is implementing other threat abatement measures in the 
management units, such as removal of non-native plants, to enhance the habitat in the 
management units.  The Pahole and Kahanahaiki management units are fenced and the Army has 
fenced portions of the West Makaleha Management unit.  Fences are planned for the Central and 
East Makaleha and Upper Kapuna management units, pursuant to the Makua IP.  Ungulates will 
be removed from these fenced areas.  The Army is working to reduce non-native plants in all of 
these management units.  The Army is conducting rat control in the Kahanahaiki and West 
Makaleha management units to reduce their impacts on listed and associated native plants.  All 
of these conservation actions within the management units, pursuant to the Makua IP, will 
enhance the conservation value of the two critical habitat units.  Some actions, such as removal 
of non-native plants, decrease the risk of fire in part by reducing the fuel load in these 
management units.  The portion of critical habitat unit B that is outside the management units (3 
ha; 7 ac) is separated from the impact area by low fire risk areas and by the Ohikilolo and West 
Makaleha management units.  Spatial separation from the impact area, adjacent low fire risk area 
along the western boundary of critical habitat unit B, fuel modification actions that will be 
implemented for the Ohikilolo Management Unit, and the aforementioned activities implemented 
by the Army for species stabilization in the West Makaleha Management Unit will further reduce 
the risk of fire to the portion of critical habitat outside management units. 

To reduce the negative impacts to this critical habitat unit from any fire that escapes the firebreak 
road, the Army has committed to revegetate burned areas with native plant species to restore the 
area to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the function of the critical 
habitat units in the action area, in conjunction with the portion that extends outside the action 
area, the ability of these units to provide habitat essential for the conservation of four populations 
of Plantago princeps will be retained in the long term. 
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Summary 
The two critical habitat units for Plantago princeps in the Makua action area are almost entirely 
within the low fire risk area.  Implementation of the WFMP and SOPs will reduce the likelihood 
that a fire will ignite and travel outside the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire will be reduced due to the construction of fuel 
modification zones between the impact area and the Kahanahaiki and Ohikilolo management 
units.  In addition, fuel reduction within the management units will further buffer the critical 
habitat units from fire.  The portion of critical habitat within the Pahole, West, East and Central 
Makaleha, and Upper Kapuna management units will be managed to improve its baseline quality 
pursuant to the Makua IP.  Without this management, these critical habitat units would 
eventually lose most of the elements essential to the survival and recovery of the species because 
of the ongoing threats to these habitats (e.g., ungulates and non-native plant encroachment).  We 
considered this continued degradation of P. princeps critical habitat in the evaluation of the 
affect of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of P. princeps and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
P. princeps. 

Effects of the Action on Sanicula mariversa Critical Habitat 

There are two critical habitat units within the Makua action area, comprising approximately 11 
percent (10 ha; 25 ac) of the total critical habitat for Sanicula mariversa (Figure 42).  Critical 
habitat units A and B, located in the southcentral portion of the action area, are almost entirely 
within a low fire risk area.  Only 1 ha (2.5 ac), or 10 percent, of the critical habitat in the action 
area is in the high fire risk area.  The two units, combined, provide habitat for the conservation of 
one population of at least 300 mature, reproducing individuals of S. mariversa (68 FR 35950).  
The primary constituent elements essential for this species include, but are not limited to, dry, 
well-drained, slopes or rock faces in mesic shrublands or open grassy area.  The primary 
constituent elements that may be affected by a training related fire include those associated 
native plant species found within mesic shrublands or open grassy areas.  It is estimated that 
slightly more than one-half of the critical habitat within the action area is found in an area with 
less than 50 percent native plant cover (K. Kawelo in litt. 2004).  This indicates that these critical 
habitat units are currently degraded due to non-native plant encroachment.  Portions of these 
units may have been impacted by past fire events which further diminishes the conservation 
value of this habitat.  Fire removes the vegetative primary constituent elements and non-native 
plant species subsequently outcompete the native plants so that natural recruitment is precluded.  
In the absence of habitat management, additional fires resulting from future training actions 
could add to the degradation of these critical habitat units by removing the remaining vegetative 
primary constituent elements.   

Critical habitat unit A is approximately 7 ha (17 ac) on Ohikilolo Ridge.  Approximately one 
hectare (1 ac) of this critical habitat unit is located in the Ohikilolo Management Unit, straddling 
the low and high fire risk boundary.  The remaining 6 ha (15 ac) of critical habitat are outside of 
the management unit and in the low fire risk area.  The loss of vegetative primary constituent 
elements of this unit would remove its ability to provide habitat for the conservation for a portion 
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of one population of Sanicula mariversa.  See Dubautia herbstobatae for a discussion of the 
effects of fire and management. 

Critical habitat unit B is 3 ha (7 ac).  Almost 2 ha (4.5 ac), or approximately 59 percent of the 
critical habitat is in the Upper Keaau and Makaha management units.  A small portion (0.6 ha; 
1.5 ac), or 34 percent of the critical habitat in the management unit is within the high fire risk 
area.  The remainder of the critical habitat in the management unit is in the low fire risk area.  
The remaining 1.2 ha (2.6 ac) of critical habitat are outside the management unit and mostly 
within the low fire risk area.  Critical habitat unit B is approximately 1.6 km (1 mi) from the 
impact area and the risk of fire in this xeric, lowland, grassland habitat is high.  The prescribed 
burn in 2003 encroached within 1 km (0.6 mi) of unit B (see Figures 3 and 42) (G. Enriques, 
pers. comm. 2003).  The consequence of this fire is the encroachment of non-native grassland 
that provides more flammable fuel and increases the potential for fires in the future.  The loss of 
vegetative primary constituent elements of this unit would remove its ability to provide a portion 
of habitat for the conservation of one population of Sanicula mariversa.  Presently fuel 
modification conducted for critical habitat unit A will also reduce the risk of fire in this area.  In 
the Upper Keaau and Makaha management units, the Army will fence and remove ungulates, and 
reduce non-native plants pursuant to the Makua IP.  In addition, the control of non-native species 
in Ohikilolo Management Unit will provide an additional buffer between the Upper Keaau and 
Makaha management units and the impact area.  These actions will decrease the risk of fire 
within the management units by reducing the fuel load in the area.   

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of these 
critical habitat units during the revegetation process, their ability to provide habitat essential for 
the conservation of two populations of Sanicula mariversa will be retained in the long term. 

Summary 
Over 90 percent of the critical habitat unit for Sanicula mariversa in the Makua action area is 
located outside of the high fire risk area.  The implementation of the WFMP and SOPs will 
reduce the likelihood that a fire will ignite and travel outside of the firebreak road or that a mis-
fired round will ignite outside of the firebreak road.  The risk of fire will be reduced due to the 
construction of fuel modification zones between the impact area and their respective 
management units.  In addition, fuel reduction within the Makaha and Upper Keaau management 
units will further buffer critical habitat units A and B from fire.  The portion of critical habitat in 
unit A that is within Ohikilolo Management Unit and the portion within Upper Keaau and 
Makaha management units will be managed to improve their baseline quality pursuant to the 
Makua IP.  Without this management, these critical habitat units would eventually lose most of 
the elements essential to the survival and recovery of the species because of the ongoing threats 
to this habitat (e.g., ungulates and non-native plant encroachment).  We considered this 
continued degradation of S. mariversa critical habitat in the evaluation of the affect of the 
proposed action.  Most importantly, even though there may be a temporal loss of vegetation due 
to a fire, the restoration of these areas by the Army will provide habitat essential for the 
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conservation of S. mariversa and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
S. mariversa. 

Effects of the Action on Schiedea hookeri Critical Habitat 

There are two critical habitat units within the Makua action area comprising 12 percent (131 ha; 
325 ac) of the total critical habitat for Schiedea hookeri (Figure 43, units labeled A and B).  Only 
five percent (6 ha; 14 ac) of the critical habitat in the action area is in an area of high fire risk.  
Critical habitat unit A, which is currently occupied, was designated to provide habitat for the 
conservation of a portion of one population of S. hookeri.  Critical habitat unit B, which is also 
unoccupied, is part of a la rger, 710 ha (1,755 ac), unit that extends outside of the action area and 
was designated to provide habitat for the conservation of two populations of S. hookeri.  Each 
population will be comprised of at least 300 mature, reproducing individuals in order to meet the 
recovery goals for this species (68FR 35950).  The primary constituent elements essential to the 
species include, but are not limited to, slopes, cliffs or cliff bases, rock walls, or ledges in diverse 
mesic or dry lowland forest often dominated by Metrosideros polymorpha (ohia), Diospyros 
sandwicensis (lama), or Diospyros hillebrandii (lama).  The primary constituent elements that 
may be affected by a training related fire include those associated native plant species found 
within diverse mesic or dry lowland forest often dominated by ohia or lama.  It is estimated that 
about one-half of the critical habitat is located in an area with 25 to 50 percent native plant cover, 
and the remainder is located in an area with 50 to 75 percent native plant cover (K. Kawelo in 
litt. 2004; 68 FR 35950).  This indicates that half of the critical habitat is degraded due to non-
native plant encroachment. 

Portions of critical habitat unit A have been impacted by past fire events which further diminish 
the conservation value of this habitat.  Fire removes the vegetative primary constituent elements 
and natural recruitment is precluded by aggressive, faster-growing non-native plants species.   In 
the absence of habitat management, additional fires from future training actions could add to the 
degradation of these critical habitat units by removing the remaining vegetative primary 
constituent elements.   

Critical habitat unit A (5 ha; 12 ac) is in the northwestern portion of the action area and entirely 
within the Kaluakauila Management Unit (see Figure 43).  This unit is approximately 1 km (0.6 
mi) from the impact area and the risk of fire in this xeric grassland habitat is high.  The 2003 
prescribed burn impacted a portion of critical habitat unit A (see Figure 3) (G. Enriques, pers. 
comm. 2003).  Due to the close proximity of this unit to the fire source there is a risk that a fire 
started in the impact area could move north and impact this critical habitat unit.  The fire risk is 
increased due to the surrounding vegetation that is dominated by Panicum maximum (see Figure 
5), which is highly flammable and can increase frequency and size of wildfires (Beavers et. al. 
1999).  The loss of the vegetative primary constituent elements of this unit would remove its 
ability to provide a portion of the habitat necessary for the conservation of one population of 
Schiedea hookeri.  To reduce the risk of fire to listed species and sensitive habitats, the Army 
will prepare a fire management plan for the Kaluakauila Management Unit.  Implementation of 
this plan will reduce the risk of fire due to the construction of a fuel modification zone between 
the impact area and the management unit.  Fuel modification will buffer the Kaluakauila 
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Management Unit from fires that spread outside the impact area and in turn help reduce the 
probability that critical habitat unit A will burn.  In addition, this management unit is currently 
fenced and the Army is working to reduce non-native plants within the exclosure.  The removal 
of ungulates and non-native invasive plant species within this management unit enhances the 
conservation value of this critical habitat unit. 

Critical habitat unit B (126 ha; 313 ac) is in the northeastern portion of the action area, almost 
entirely in an area of low fire risk.  Only 0.8 ha (2 ac) are in a high fire risk area (see Figure 43).  
There is a risk that a fire started in the impact area could move east and impact this unit or that a 
mis-fired round could ignite outside of the firebreak road and burn into this critical habitat.  The 
loss of vegetative primary constituent elements within this unit would remove its ability to 
provide for the conservation of a portion of two populations of Schiedea hookeri.  However, this 
risk is reduced due to the beneficial resource management actions conducted by the Army, 
pursuant to the Makua IP, in the management unit; the low flammability of the surrounding 
vegetation (mesic forest); and spatial separation from the impact area.  Approximately 77 ha 
(approximately 190 ac), or 61 percent of the critical habitat is in management units.  One-half of 
one hectare (1 ac) is in the Upper Kapuna Management Unit and 76 ha (187 ac) are in the West 
Makaleha Management Unit.  Less than one-half of one hectare (0.47 ha; 1.2 ac) is in the Central 
and East Makaleha Management Unit.  The Army plans to complete the West Makaleha 
Management Unit fence and to fence the Upper Kapuna Management Unit.  Ungulates will be 
removed from these fenced areas.  The removal of ungulates and non-native plants from within 
the West Makaleha and Upper Kapuna management units enhances the conservation value of 
both critical habitat units.  The Army is working to reduce non-native plants in both of these 
management units, thereby reducing their fuel load and the risk of fire.  In addition, the Army is 
conducting rat control in the West Makaleha Management Unit to reduce their impact on listed 
and associated native plants.  The remaining critical habitat (49 ha; 123 ac) outside of the 
management units is separated from the impact area by the management units.  The fuel 
modification activities plus other threat reduction measures implemented by the Army for 
species stabilization will further reduce the risk of fire to this portion of the critical habitat. 

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of these 
critical habitat units during the revegetation process, the ability of these units to provide habitat 
essential for the conservation of Schiedea hookeri will be retained in the long term. 

Summary 
Only five percent of the statewide critical habitat for Schiedea hookeri is in the high fire risk 
area.  The implementation of the WFMP and SOPs will reduce the likelihood that a fire will 
ignite and travel outside of the firebreak road or that a mis-fired round will ignite outside of the 
firebreak road.  The risk of fire to the critical habitat in the Kaluakauila Management Unit will be 
reduced due to the construction of a fuel modification zone between the impact area and this 
management unit.  In addition, fuel reduction within the management units will further buffer 
both critical habitat units from fire.  The critical habitat in unit A and the portions of critical 
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habitat unit B in management units will be managed to improve their baseline quality pursuant to 
the Makua IP.  Without this management, these critical habitat units would eventually lose most 
of the elements essential to the survival and recovery of the species because of the ongoing 
threats to this habitat (e.g., ungulates and non-native plant encroachment).  The Service 
considered this continued risk of modification to S. hookeri critical habitat in the evaluation of 
the affect of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of S. hookeri and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
S. hookeri. 

Effects of the Action on Schiedea kaalae Critical Habitat 

Critical habitat for Schiedea kaalae comprises 27 percent (302 ha; 746 ac) of the total critical 
habitat for this species in the Makua action area (Figure 44).  Similar to many critical habitats 
previously discussed, the unit for S. kaalae is located in the northeastern portion of the action 
area in the low fire risk area (see Figure 4).  This critical habitat, together with 123 ha (304 ac) 
outside the action area, was designated to provide habitat for the conservation of two populations 
of S. kaalae in order to meet the recovery goals for this species.  At least 300 mature, 
reproducing individuals will comprise each population (68 FR 35950).  The primary constituent 
elements essential for this species include, but are not limited to, steep slopes, cliffs, stream 
banks, or deep shade in diverse mesic or wet forests.  The primary constituent elements that may 
be affected by a training related fire include those associated native plant species found within 
diverse mesic or wet forests.  It is estimated that almost one-half of the critical habitat is located 
in forest habitat with less than 50 percent native plant cover (U.S. Army Garrison 2003b; K. 
Kawelo in litt. 2004; 68 FR 35950).  This indicates that this critical habitat unit is somewhat 
degraded due to non-native plant encroachment. 

There is a risk that a fire could impact this unit.  Fire could spread east from the impact area or 
from discharge of a weapon outside of the impact area.  Sixty-eight percent, or 237 ha (585 ac), 
of the critical habitat is located in the Upper Kapuna, Lower Kapuna, Pahole and West Makaleha 
management units.  Due to the similarities of this critical habitat unit to Alsinidendron obovatum, 
please see A. obovatum for the detailed effects analysis regarding Army actions in this portion of 
Makua.  Overall, the risk of fire to this critical habitat unit is reduced due to the spatial separation 
from the fire source, the low flammability of the surrounding vegetation (mesic or wet forests), 
and the beneficial resource management actions conducted by the Army in the management 
units, pursuant to the Makua IP.  The remaining critical habitat (65 ha; 161 ac) outside of the 
management units is buffered from the impact area by the management units themselves.   

Summary 
The critical habitat unit for Schiedea kaalae in the Makua action area is located almost entirely in 
the low fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood 
that a fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  The risk of fire to the critical habitat unit will be reduced due to 
the construction of a fuel modification zone between the impact area and the Kahanahaiki 
Management Unit that is adjacent to the Pahole Management Unit.  Fuel reduction within the 
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management units will further buffer the critical habitat unit from fire.  The critical habitat that is 
within the Central and East Makaleha, Lower Kapuna, Pahole, Upper Kapuna, and the West 
Makaleha management units will be managed to improve its baseline quality, pursuant to the 
Makua IP.  Without this management, this critical habitat unit could eventually lose most of the 
elements essential to the survival and recovery of the species because of the ongoing threats to 
this habitat (e.g., ungulates and non-native plant encroachment).  We considered this continued 
degradation of S. kaalae critical habitat in the evaluation of the affect of the proposed action.  
Most importantly, even though there may be a temporal loss of vegetation due to a fire, the 
restoration of these areas by the Army will provide habitat essential for the conservation of S. 
kaalae and allow for the long-term recovery goals of this species.  Therefore, training related fire 
events will not result in adverse modification of critical habitat for S. kaalae. 

Effects of the Action on Schiedea nuttallii Critical Habitat 

A total of 284 ha (701 ac), or 23 percent, of the total critical habitat for Schiedea nuttallii is 
located in one unit within the Makua action area (Figure 45).  This critical habitat is part of a 
larger, 527 ha (1,304 ac) critical habitat unit that extends outside the Makua action area.  Located 
in the northeastern portion of the action area, almost all of the critical habitat is in a low fire risk 
area (see Figure 4).  The entire critical habitat unit was designated to provide habitat for the 
conservation of four populations, each of at least 300 mature, reproducing individuals of S. 
nuttallii (68 FR 35950).  The primary constituent elements essential for this species include, but 
are not limited to, rock walls, forested slopes, or steep walls in Acacia koa-Metrosideros 
polymorpha (koa-ohia) lowland mesic forest or ohia-Dodonaea viscosa (aalii) forest (68 FR 
35950).  The primary constituent elements that may be affected by a training related fire include 
those associated native plant species that are found within koa-ohia lowland mesic forest or ohia-
aalii forest on Oahu.  It is estimated that nearly one-half of the critical habitat is located in forest 
habitat comprised of 50 to 75 percent native plant cover indicating that there is some non-native 
plant encroachment in this unit (K. Kawelo in litt. 2004).  Fire diminishes the conservation value 
of the habitat by removing the vegetative primary constituent elements.  Non-native plant species 
subsequently outcompete the native plants so that natural recruitment is precluded.  In the 
absence of habitat management, additional fires resulting from future training actions could add 
to the degradation of this critical habitat unit by removing remaining vegetative primary 
constituent elements. 

Approximately 87 percent (246 ha; 608 ac) of the critical habitat for Schiedia nuttallii is located 
within the Pahole, Upper Kapuna and West Makaleha management units (small portion included 
in East and Central Makaleha Management Unit).  Please see Alsinidendron obovatum for the 
effects analysis on the action of training and the proposed activities for the aforementioned 
management units.  The remaining critical habitat outside the management units (38 ha; 93 ac) is 
separated from the impact area by low fire risk areas and by the above-mentioned management 
units themselves.  Therefore, spatial separation from the impact area, adjacent low fire risk area 
along the western boundary of the critical habitat unit, fuel modification actions that will be 
implemented for the Kahanahaiki management unit that is adjacent to the northwestern portion 
of the critical habitat unit, and the aforementioned activities implemented by the Army for 
species stabilization in the Pahole, Upper Kapuna, and West Makaleha management units will 
further reduce the risk of fire to critical habitat inside and outside the management units. 
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Summary 
The critical habitat unit for Schiedea nuttallii in the Makua action area is almost entirely within 
the low fire risk area.  Implementation of the WFMP and SOPs will reduce the likelihood that a 
fire will ignite and travel outside the firebreak road or that a mis-fired round will ignite outside 
of the firebreak road.  The risk of fire will be reduced due to the construction of a fuel 
modification zone between the impact area and the adjacent Kahanahaiki Management Unit.  In 
addition, fuel reduction within the management units will further buffer the critical habitat unit 
from fire.  The portion of critical habitat within the Pahole, Upper and Lower Kapuna, and West, 
Central and East Makaleha management units will be managed to improve its baseline quality 
pursuant to the Makua IP.  Without this management, this critical habitat unit would eventually 
lose most of the elements essential to the survival and recovery of the species because of the 
ongoing threats to this habitat (e.g., ungulates and non-native plant encroachment).  We 
considered this continued degradation of S. nuttallii critical habitat in the evaluation of the affect 
of the proposed action.  Most importantly, even though there may be a temporal loss of 
vegetation due to a fire, the restoration of these areas by the Army will provide habitat essential 
for the conservation of S. nuttallii and allow for the long-term recovery goals of this species.  
Therefore, training related fire events will not result in adverse modification of critical habitat for 
S. nuttallii. 

Effects of the Action on Solanum sandwicense Critical Habitat 

There is one critical habitat unit within the Makua action area, representing four percent (105 ha; 
258 ac) of the total critical habitat for Solanum sandwicense (Figure 46).  The unit is located in 
the northeastern portion of the action area in the low fire risk area (see Figure 4).  This portion of 
the critical habitat, together with 103 ha (256 ac) outside the action area, was designated to 
provide for the conservation of one population of S. sandwicense with at least 300 mature, 
reproducing individuals (68 FR 35950).  The primary constituent elements essential for this 
species include, but are not limited to, talus slopes or streambeds in open, sunny areas.  The 
primary constituent elements that may be affected by a training related fire include those 
associated native plant species found on talus slopes or streambeds in open, sunny areas.  It is 
estimated that nearly one-half of the critical habitat is located in an area of greater than 75 
percent native plant cover, indicating that this unit still maintains a healthy native plant 
component (K. Kawelo in litt. 2004).  However, in the absence of habitat management, fires 
resulting from future training actions could degrade this unit by removing the remaining 
vegetative primary constituent elements.   

There is a risk that a fire could move east and impact this unit.  The loss of vegetative primary 
constituent elements within this critical habitat unit would remove its ability to provide for the 
conservation of one population of Solanum sandwicense.  However, this risk is reduced due to 
the beneficial actions conducted by the Army in the adjacent management units, the low 
flammability of the surrounding vegetation, and spatial separation from the impact area.  Ninety-
seven percent of the critical habitat unit is in management units (Pahole and Upper Kapuna).  
The Kahanahaiki Management Unit is immediately adjacent to the western edge of the critical 
habitat unit.  This management unit will serve as a buffer between the critical habitat and the 
impact area due to the fuel reduction actions in the management unit.  The Pahole Management 
Unit is fenced and the Army plans to fence the Upper Kapuna Management Unit, pursuant to the 
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Makua IP.  The Army is working to reduce non-native plants in both of these management units.  
These threat abatement actions in the management units enhance the conservation value of the 
critical habitat.  The remaining critical habitat (2 ha; 5 ac) outside of the management units is 
separated from the impact area by the two management units themselves.  The fuel modification 
activities plus other threat reduction measures implemented by the Army for species stabilization 
will further reduce the risk of fire to the portion of the critical habitat outside of the management 
units. 

To reduce the negative impacts to critical habitat from any fire that escapes the firebreak road, 
the Army has committed to revegetate burned areas with native plant species to restore the area 
to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of this 
critical habitat unit during the revegetation process, the ability of this unit to provide habitat 
essential for the conservation of three populations of Solanum sandwicense will be retained in 
the long term. 

Summary 
The critical habitat unit for Solanum sandwicense in the Makua action area is located in the low 
fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a fire 
will ignite and travel outside of the firebreak road or that a mis-fired round will ignite outside of 
the firebreak road.  The risk of fire will be reduced due to the fuel reduction actions within the 
Pahole and Upper Kapuna management units.  The portion of critical habitat that is within these 
management units will be managed to improve its baseline quality pursuant to the Makua IP.  
Without this management, this critical habitat unit would eventually lose most of the elements 
essential to the survival and recovery of the species because of the ongoing threats to this habitat 
(e.g., ungulates and non-native plant encroachment).  We considered this continued degradation 
of S. sandwicense critical habitat in the evaluation of the affect of the proposed action.  Most 
importantly, even though there may be a temporal loss of vegetation due to a fire, the restoration 
of these areas by the Army will provide habitat essential for the conservation of S. sandwicense 
and allow for the long-term recovery goals of this species.  Therefore, training related fire events 
will not result in adverse modification of critical habitat for S. sandwicense. 

Effects of the Action on Spermolepis hawaiiensis Critical Habitat 

There is one critical habitat unit within the Makua action area, comprising less than one percent, 
0.7 ha (2 ac), of the total statewide critical habitat for Spermolepis hawaiiensis (Figure 47).  The 
critical habitat unit is located in the southwestern portion of the action area within the high fire 
risk area (see Figure 4).  This unit was designated to provide a portion of the habitat for the 
conservation of one population with a minimum of 300 mature, reproducing individuals of S. 
hawaiiensis (68 FR 35950).  The constituent elements essential for this species include, but are 
not limited to, steep or vertical cliffs or the base of cliffs or ridges in coastal dry cliff vegetation.  
The primary constituent elements that may be affected by a training related fire include those 
associated native plant species found within coastal dry cliff vegetation.  It is estimated that the 
entire critical habitat is within an area of vegetation that is predominantly non-native (K. Kawelo 
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in litt. 2004).  This indicates that this critical habitat unit is degraded due to non-native plant 
encroachment. 

Should a fire from future training actions impact this critical habitat unit, the loss of the 
vegetative primary constituent elements and the subsequent invasion by aggressive non-native 
plant species will preclude natural recruitment.  In the absence of habitat management, fires from 
future training actions could continue to degrade this critical habitat unit by removing the 
remaining vegetative primary constituent elements. 

The critical habitat unit is approximately 0.3 km (0.2 mi) from the fire source and approximately 
four percent (0.03 ha; 0.09 ac) of the unit is in the Lower Ohikilolo Management Unit.  Due to 
the proximity of this unit to the fire source there is a risk that a fire could move south and impact 
it.  The risk of fire in this predominantly non-native habitat is high.  The surrounding vegetation 
is dominated by flammable non-native species such as Leucana leucocephala (koa haole) and 
Panicum maximum (Guinea grass) (see Figure 5).  The consequences of future fire events in this 
area are the continued encroachment of non-native grasses and increased risk of future fires 
reaching the critical habitat.  The loss of vegetative primary constituent elements within this unit 
would remove its ability to provide for a portion of the habitat necessary for the conservation of 
one population of Spermolepis hawaiiensis.  Presently fuel modification is being conducted 
along the ridgeline between the management unit and the installation boundary to reduce the risk 
of fire in this area (K. Kawelo in litt. 2004).  In the Lower Ohikilolo Management Unit, the 
Army is reducing non-native plants pursuant to the objectives in the Makua IP.  This action will 
decrease the risk of fire within the management unit by reducing the fuel load in the area.  In 
addition, a fuel management plan will be prepared and implemented to address fuel modification 
along the northern portion of this unit.  This will further reduce the risk of wildfire from 
encroaching into the management unit.  The remaining critical habitat (0.04 ha; 0.2 ac) outside 
the management unit is separated from the impact area by the management unit.  The fuel 
modification activities plus other conservation actions implemented by the Army for species 
stability will further reduce the risk of fire to the portion of critical habitat outside the 
management unit.  

To reduce the negative impacts to the critical habitat unit from any fire that escapes the firebreak 
road, the Army has committed to revegetate burned areas with native plant species to restore the 
area to pre-burn conditions.  The revegetation plan will address restoration of burned areas by 
replanting native plant species (primary constituent elements) and the control of non-native, 
competitive plant species.  While there may be a temporal loss of the conservation value of this 
critical habitat unit during the revegetation process, the ability of this unit to provide a portion of 
the habitat essential for the conservation of one population of Spermolepis hawaiiensis will be 
retained in the long term. 

Summary 
The critical habitat unit for Spermolepis hawaiiensis in the Makua action area is located in the 
high fire risk area.  The implementation of the WFMP and SOPs will reduce the likelihood that a 
fire will ignite and travel outside of the firebreak road or that a mis-fired round will ignite 
outside of the firebreak road.  In addition, fuel reduction within the management unit will further 
buffer the critical habitat unit from fire.  The portion of critical habitat unit that is within Lower 
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Ohikilolo Management Unit will be managed to improve its baseline quality pursuant to the 
Makua IP.  Without this management, this critical habitat unit would eventually lose most of the 
elements essential to the survival and recovery of the species because of the ongoing threats to 
this habitat (e.g., ungulates and non-native plant encroachment).  We considered this continued 
degradation of S. hawaiiensis critical habitat in the evaluation of the affect of the proposed 
action.  Most importantly, even though there may be a temporal loss of vegetation due to a fire, 
the restoration of these areas by the Army will provide habitat essential for the conservation of S. 
hawaiiensis and allow for the long-term recovery goals of this species.  Therefore, training 
related fire events will not result in adverse modification of critical habitat for S. hawaiiensis. 

Species Specific Effects of the Action on Oahu Elepaio Critical Habitat 

The Makua action area includes 1,591 ha (3,932 ac) of Oahu elepaio critical habitat in Unit 1 (66 
FR 63752).  Elepaio critical habitat in the Makua action area represents approximately five 
percent of the 26,868 ha (66,390 ac) designated as critical habitat for this species on the island, 
and approximately 36 percent of critical habitat Unit 1 (Figure 48).  The primary constituent 
elements required by the Oahu elepaio for foraging, sheltering, roosting, nesting, and rearing of 
young are undeveloped wet, mesic, and dry forest habitats with a closed canopy and a dense 
understory.  In addition, the primary constituent elements associated with the biological needs of 
dispersal and genetic exchange among populations are undeveloped wet or dry shrub land and 
wet or dry cliff habitats (66 FR 63752).  Any action that affects structure of the forest canopy or 
understory has the potential to adversely modify or destroy elepaio critical habitat.  Actions that 
affect the size, distribution, and distance between forested areas have the potential to adversely 
modify the value of critical habitat for dispersal.  

Fires from Current Military Training and Transformation.  The potential long-term effects of fire 
on elepaio critical habitat are serious.  Fires destroy forest needed by elepaio for foraging, 
nesting, and sheltering, thereby reducing the amount of habitat available to elepaio and limiting 
their population.  Fires destroy or alter the primary constituent elements of elepaio critical habitat 
by burning forest altogether, opening the canopy, and thinning the understory.  Fires also 
facilitate the spread of alien plant species not used by elepaio, such as Casuarina spp. and 
Eucalyptus robusta, because these species burn readily and grow back more quickly than native 
plants following a fire.  Eucalyptus and Casuarina forests often prevent the formation of a dense 
understory. 

The most likely source of fire ignition in critical habitat within the Makua action area is live-fire 
training, but other potential ignition sources include cigarette smoking, and sparks and catalytic 
converters from vehicles and equipment and range maintenance.  Fire risk in critical habitat is 
highest closer to the impact area due to the abundance of ignition sources, dry conditions, and 
abundance of fine fuels such as grasses.  Fine fuel load, ignition sources, and thus fire risk, 
decline with elevation due to increases in orographic rainfall and moisture content of soil and 
vegetation. 

Of the 1,591 ha (3,932 ac) of elepaio critical habitat in the Makua action area, 599 ha (1,480 ac) 
are regarded to have high fire risk and 991 ha (2,449 ac) are regarded to have low fire risk (see 
Figure 4 and 48).  In September 2003, a prescribed burn at Makua exceeded its expected 
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boundaries and resulted in an uncontrolled fire that destroyed approximately 61 ha (150 ac) of 
designated Oahu elepaio critical habitat, including portions of three elepaio territories that have 
been occupied recently.  Heavy rains in the winter of 2003-2004 have produced an abundance of 
grass and other fine fuels, which could cause high fire risk as conditions become drier in the 
summer of 2004.   

Fires also destroyed forest in this area before it was designa ted as critical habitat for the elepaio.  
Fires at Makua that escape the fire break road primarily burn areas that have burned previously, 
but each new fire may also extend a short distance into previously unburned areas of mesic forest 
in elepaio critical habitat, resulting in replacement of native plant species by fire tolerant alien 
species and expansion of fire prone habitats that do not contain the primary constituent elements 
needed by elepaio.  This vegetative replacement reduces the amount of forest habitat suitable for 
elepaio and limits the potential elepaio population size.  If fires continue to burn critical habitat 
and these areas are not revegetated with native species, it can be expected that most or all of the 
elepaio critical habitat at Makua eventually will be converted to open forest, shrubland, or 
grassland that does not contain the primary constituent elements needed by elepaio for foraging, 
sheltering, roosting, nesting, and rearing of young, thereby destroying the function of most or all 
of the critical habitat in Makua Valley.  Elepaio may use dry shrub habitat for dispersal among 
populations, but they do not establish territories in shrub habitat and use it only transiently.  If 
the areas containing the primary constituent elements needed for foraging, sheltering, and nesting 
are destroyed and no elepaio populations persist, then the function of areas containing the 
primary constituent elements needed for dispersal among populations also is destroyed.  The 
potential threat to elepaio critical habitat in the Makua action area from the direct and indirect 
effects of fires caused by military training is high, but would be substantially reduced by 
successful implementation of the WFMP and SOPs.  In addition, the Army will revegetate any 
plant critical habitat that is impacted by training related fires.  There are 631.7 ha (1,591 ac) of 
plant critical habitat that coincides with elepaio critical habitat.  This revegetation will benefit 
elepaio critical habitat by replacing many of the primary constituent elements that would 
otherwise be lost in a burn.    

Restrictions on Access for Resource Management.  Some of the threats to elepaio at Makua, such 
as nest predation by black rats and habitat degradation by feral pigs and goats, require continual 
management in order to prevent declines of elepaio and other listed species.  The browsing of 
feral goats and the rooting of feral pigs can lead to a long-term loss of forest habitat by reduction 
in recruitment of canopy tree species and opening of the understory and spread of alien plant 
species.  If feral ungulate populations are not controlled, the habitat quality and primary 
constituent elements needed by elepaio will be slowly degraded, eventually resulting in complete 
loss of their value for the conservation of the species.  Adequate access for controlling ungulate 
populations must be continued. 
 
Summary  While there is a risk of fire escaping the fire break road and impacting Oahu elepaio 
critical habitat, the Service concludes that there is a greater likelihood that the proposed action 
will result in overall maintenance of the critical habitat even when fire risk is considered.  The 
proposed action therefore is not likely to adversely modify or destroy critical habitat and unlikely 
to diminish the value of the critical habitat for the conservation of the species.  Specifically, 
effective implementation of the WFMP, revegetation of burned plant critical habitat areas with 
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native species, and control of feral ungulates, should prevent destruction or degradation of 
habitat needed by elepaio for foraging, sheltering, nesting, and dispersing within the Makua 
action area.  The risk of adverse modification from training in Makua is low because only five 
percent of the elepaio critical habitat lies within the action area.  However, critical habitat lands 
within the action area would be an integral part of any viable elepaio population in the northern 
Waianae Mountains, and are needed to conserve the complete geographic, morphological, and 
behavioral variation in elepaio across the island.  This conclusion relies heavily on successful 
implementation of the positive actions described above, and the efficacy of these actions in 
reducing threats must be monitored.  If the actions are found not to be effective, the reasons for 
their ineffectiveness must be rectified and this conclusion must be revisited. 

CUMULATIVE EFFECTS 

Cumulative effects are those impacts of future State and private actions that are reasonably 
certain to occur within the area of action subject to consultation.  We are not aware of any 
specific future State, local, or private actions proposed that have not been discussed as part of 
their current management actions in the Environmental Baseline section above. 

CONCLUSION 

After reviewing the current status of the critical habitats, the environmental baseline for critical 
habitats in the action area, and the effects of routine military training at Makua, including the 
cumulative effects, it is our biological opinion that the proposed action is not likely to destroy or 
adversely modify designated critical habitat.  Please see the summary sections in the species 
specific effects sections for each of the 41 plant species and Oahu elepaio for the detailed 
conclusion regarding our no adverse modification determination for the proposed action on the 
Makua installation.  There is a potential impact to critical habitat and primary constituent 
elements due to the proposed action.  This reinitiation was a risk assessment of the potential of a 
fire igniting and burning into critical habitat.  Our determination that adverse modification or 
destruction of critical habitat would not occur is based largely on the Army’s multiple actions to 
minimize and reduce the risk of fire, minimize introduction and spread of non-native species, 
increase the current baseline for primary constituent elements of critical habitat.  In addition, if a 
fire should escape the firebreak road, the impacted plant critical habitat will be restored.  Any 
losses that occur after implementation of these actions will be short term in nature and will not 
result in permanent destruction or alteration of the physical and biological features of critical 
habitat. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(1) of the Endangered Species Act (Act) directs Federal agencies to utilize their 
authorities to further the purposes of the Act by carrying out conservation programs for the 
benefit of endangered and threatened species.  Conservation recommendations are discretionary 
agency activities to minimize or avoid adverse effects of a proposed action on listed species or 
critical habitat, to help implement recovery plans, or to develop information.  The 
recommendations provided relate only to the proposed action and do not necessarily represent 
complete fulfillment of the Army’s section 7(a)(1) responsibilities for the species.  In order for 
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the Service to be kept informed of actions minimizing or avoiding adverse effects or benefiting 
listed species or their habitats, the Service requests notification of the implementation of any 
conservation recommendations. 

1) The Army should establish protocols for hydro-mulching or other large-scale native plant 
seeding to be used in native habitat restoration efforts. 

2) The Army should increase nursery facilities with the goal of creating a production-scale 
facility that is capable of producing large quantities of native plant materials for use in 
revegetation projects.  This native plant stock and seed could be used by the Integrated 
Training Area Management staff for their revegetation projects.  Also, there would be 
plant materials readily available in case a fire does burn critical habitat and habitat 
restoration is warranted. 

3) The Army should continue to research the development of a "living" firebreak using 
native plant species beyond the existing forest edge (or other means of curtailing the 
continued advancement of fires). 

4) The Army should be a Cooperator on the National Environmental Policy Act documents 
for the registration of the aerial broadcast of a rodenticide for conservation purposes in 
Hawaii. 

5) The Army should make funding for the planning and implementation of rodent control a 
high priority.  Once aerial use of rodenticides is approved by the Environmental 
Protection Agency and the Hawaii Department of Agriculture, Pesticides Branch, the 
Army shall treat fenced areas within Makua with aerial broadcast of rodenticide as 
allowed by the labels and where logistically feasible.   

 

REINITIATING-CLOSING STATEMENT 

This concludes formal consultation on this action.  As required in 50 CFR § 402.16, reinitiation 
of consultation is required where discretionary Federal agency involvement or control over the 
action has been retained (or is authorized by law) and if:  (1) the amount or extent of incidental 
take is exceeded; (2) new information reveals effects of the agency action that may affect listed 
species or critical habitat in a manner or to an extent not considered in this opinion; (3) the 
agency action is subsequently modified in a manner that causes an effect to the listed species or 
critical habitat not considered in this opinion; or (4) a new species is listed or critical habitat 
designated that may be affected by the action.  In instances where the amount or extent of 
incidental take is exceeded, any operation causing such take must cease pending reinitiation.  
The Army will coordinate with the Service if a fire due to military activities or actions occurs 
outside of any of the firebreak roads established at Makua.  No military training activities with 
live-fire weaponry, except for those that are addressed in this consultation may be used at this 
installation without coordination with the Service.  As stated in the Conclusion (above), the 
Service’s finding of no adverse modification is based in large part on the conservation measures 
built into the project by the Army.  Should there be a failure to carry out any or all of the 
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described measures, or if the measures are not effective, or if these measures are modified in any 
way without Service coordination, reinitiation of consultation will be required. If you have any 
questions regarding this biological opinion, please contact Ms. Patrice Ashfield of my staff at 
(808) 792-9400. 

Sincerely, 

~~ 
~._Jeff M. Newman (J 

Acting Field Supervisor 
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Appendix A.  Threatened and Endangered Plants with Critical Habitat in the Makua Action Area 
  
Alsinidendron obovatum 
Alsinidendron trinerve 
Bonamia menziesii 
Cenchrus agrimonioides 
Chamaesyce celastroides ssp. kaenana 
Chamaesyce herbstii 
Colubrina oppositifolia 
Cyanea acuminata 
Cyanea grimesiana ssp. obatae 
Cyanea longiflora 
Cyanea superba 
Cyrtandra dentata 
Delissea subcordata 
Diellia falcata 
Diplazium molokaiense 
Dubautia herbstobatae 
Euphorbia haeleeleana 
Flueggea neowawraea 
Gouania vitifolia 
Hedyotis degeneri 
Hedyotis parvula 
Hesperomannia arbuscula 
Hibiscus brackenridgei 
Isodendrion laurifolium 
Isodendrion longifolium 
Isodendrion pyrifolium 
Labordia cyrtandrae 
Lipochaeta tenuifolia 
Mariscus pennatiformis 
Melicope pallida 
Neraudia angulata 
Nototrichium humile 
Phyllostegia hirsuta 
Phyllostegia kaalaensis 
Plantago princeps 
Sanicula mariversa 
Schiedea hookeri 
Schiedea kaalae 
Schiedea nuttallii 
Solanum sandwicense 
Spermolepis hawaiiensis 
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Figure 7
Alsinidendron obovatum Critical Habitat
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Figure 8
Alsinidendron trinerve Critical Habitat
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Figure 9
Bonamia menziesii Critical Habitat
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Figure 10
Cenchrus agrimonioides Critical Habitat
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Figure 11
Chamaesyce celastroides ssp. kaenana
Critical Habitat
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Figure 12
Chamaesyce herbstii Critical Habitat
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Figure 13
Colubrina oppositifolia Critical Habitat
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Figure 14
Cyanea acuminata Critical Habitat
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Figure 15
Cyanea grimesiana ssp. obatae Critical Habitat
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Figure 16
Cyanea longiflora Critical Habitat
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Figure 17
Cyanea superba Critical Habitat
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Figure 18
Cyrtandra dentata Critical Habitat
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Figure 19
Delissea subcordata Critical Habitat
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Figure 20
Diellia falcata Critical Habitat
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Figure 21
Diplazium molokaiense Critical Habitat
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Figure 22
Dubautia herbstobatae Critical Habitat
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Figure 23
Euphorbia haeleeleana Critical Habitat
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Figure 24
Flueggea neowawraea Critical Habitat
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Figure 25
Gouania vitifolia Critical Habitat
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Figure 26
Hedyotis degeneri Critical Habitat
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Figure 27
Hedyotis parvula Critical Habitat
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Figure 28
Hesperomannia arbuscula Critical Habitat
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Figure 29
Hibiscus brackenridgei Critical Habitat

Hibiscus brackenridgei
Critical Habitat

Makua Installation Boundary
Makua Action Area
Management Units
Mid-Credit Line

"/

Maps to sensitive resources have been removed from this document. Contact sjoe@hawaii.edu to request access



590000

Figure 30
Isodendrion laurifolium Critical Habitat
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Figure 31
Isodendrion longifolium Critical Habitat
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Figure 32
Isodendrion pyrifolium Critical Habitat
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Figure 33
Labordia cyrtandrae Critical Habitat
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Figure 34
Lipochaeta tenuifolia Critical Habitat
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Figure 35
Mariscus pennatiformis Critical Habitat
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Figure 36
Melicope pallida Critical Habitat
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Figure 37
Neraudia angulataCritical Habitat
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Figure 38
Nototrichium humile Critical Habitat
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Figure 39
Phyllostegia hirsuta Critical Habitat
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Figure 40
Phyllostegia kaalaensis Critical Habitat
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Figure 41
Plantago princeps Critical Habitat
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Figure 42
Sanicula mariversa Critical Habitat
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Figure 43
Schiedea hookeri Critical Habitat
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Figure 44
Schiedea kaalae Critical Habitat
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Figure 45
Schiedea nuttallii Critical Habitat
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Figure 46
Solanum sandwicense Critical Habitat
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Figure 47
Spermolepis hawaiiensis Critical Habitat
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Figure 48
Oahu Elepaio Critical Habitat
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