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300 Ala Moana Boulevard, Room 3-122 INAMERICA
Box 50088

Honolulu, Hawaii 96850

In Reply, Refer to: JUN22 2007

1-2-2005-F-356

Colonel Howard J. Killian

U.S. Army Commander

Department of the Army

Headquarters, United States Army Garrison, Hawaii
Schofield Barracks, Hawaii 96857-5000

Subject: Reinitiation of the Biological Opinion of the U.S. Fish and Wildlife Service for
Military Training at Makua Military Reservation (1-2-2005-F-356)

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. We initiated consultation on August 22, 2005. Between the initiation date
and June 2007, there were many modifications to the Project Description pertaining to training,
fire suppression, and ensuing conservation measures. The majority of these modifications were
resolved by January 2007; however, pursuant to our meeting with you on May 15, 2007, in
actuality we did not have a final Project Description until June 15, 2007. We requested an
extension to this consultation since we could not complete an analysis of the effects of the action
until we had a final Project Description of Army actions at Makua Military Reservation (Makua).

The following three formal consultations were completed over the past nine years and establish
the foundation for this reinitiated Biological Opinion.

1. “The Biological Opinion of the U.S. Fish and Wildlife Service for Routine Military
Training at Makua Military Reservation” (1-2-99-F-01) (Service 1999b) 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).

2. 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” (1-2-99-F-01-S) (Service 2001b) 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.
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The 2001 Supplement included a conference opinion that addressed training impacts to
proposed critical habitat for the Oahu elepaio.

3. We completed a “Reinitiation of the 1999 Biological Opinion of the U.S. Fish and
Wildlife Service for Routine Military Training at Makua Military Reservation Island of
Oahu” (1-2-2004-F-006) (Service 2004a) dated September 24, 2004, in which we
consulted on the critical habitat for 41 plants and the Oahu elepaio.

This reinitiation addresses the effect of routine training to 38 threatened and endangered plant
species plus 36 plant critical habitats (Appendix A), the Oahu elepaio and its designated critical
habitat, and the Oahu tree snail. For ease of reference, all other species (native and non-native)
discussed in this Biological Opinion, are listed in Appendix B.

This reinitiation is based on the following documents:

1) Biological Assessment for Programmatic Section 7 Consultation on Routine Military
Training at Makua Military Reservation (U.S. Army Garrison 1998) (November 2, 1998);

2) The above referenced 1999 Biological Opinion, 2001 Supplement, and the 2004 reinitiation
on critical habitat;

3) Makua Endangered Species Mitigation Plan (May 4, 1999), renamed the Makua Endangered
Species Stabilization Plan (U.S. Army Garrison 1999a);

4) Draft PFC Pililaau Range Standard Operating Procedures (U.S. Army Garrison 2001) (June
2001);

5) Integrated Wildland Fire Management Plan Oahu and Pohakuloa Training Areas (U.S. Army
Garrison 2003a) (October 2003);

6) Implementation Plan Makua Military Reservation Island of Oahu (Makua Implementation
Team 2003) (May 2003);

7) Makua Implementation Plan Addendum, Makua Military Reservation, Island of Oahu (U.S.
Army Garrison 2005a); and

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

Action Area Summary

The action area pursuant to our section 7 regulations consists of “all areas to be affected directly
or indirectly by the Federal action,” which include land proposed as management units as
delineated in the Makua Implementation Plan Addendum (Figure 1). To facilitate the analysis of
increased training actions and implementation of the Makua Implementation Plan we divided the
Makua action area into two distinct areas: 1) the area that will be impacted by the direct and
indirect affects of military training; and 2) the area containing the management units that are
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located outside of the training area (see Figure 1). These management units are proposed for
eventual stabilization of plant and snail species as discussed in the 1999 Biological Opinion and
presented in detail in the Makua Implementation Plan and the Makua Implementation Plan
Addendum. We have determined that the activities conducted by the Army’s Natural Resources
Staff will not have any detrimental effect to listed species or designated critical habitat within the
“management unit” action area. We came to this conclusion because any threat reduction
pursuant to the Makua Implementation Plan (e.g., fence building, ungulate removal, invasive
plant removal, rat baiting) that is implemented in these areas will benefit species and critical
habitat by enhancing conditions for both the species and the primary constituent elements of the
critical habitat. The Army’s Natural Resources Staff are trained in resource conservation and
they understand that no adverse impacts may result from any proposed work in these areas. If
they determine that an action “may adversely affect” a listed species or designated critical
habitat, they will coordinate with us prior to implementing 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 habitat that may overlap or coincide with these areas will not be considered
further in this consultation. From here on out, the term “action area” refers to the training action
area as depicted on Figure 2.

The Service determined the training action area for this consultation by running the fire spread
model Fire Area Simulator (FARSITE) (Finney 1998). This model takes into account the area
that would be impacted by an unsuppressed fire ignited at the outer perimeter of the potential
ignition area for all weapons, with high risk weather conditions. The model calculated fire
spread based on hourly inputs of weather data and Geographic Information System (GIS)
generated maps of vegetation fuels, canopy characteristics, slope, elevation, and aspect.

The Kuaokala Trail was added to the action area since this area will be utilized by troops as they
conduct forced marches. The trail initiates from Dillingham Airfield and terminates at the upper
rim of the Makua Valley. These marches will be conducted twice a month also by a company of
soldiers. Smoking will not be allowed on the trail and soldiers will be trained to clean shoes and
equipment to limit the spread of exotic, invasive plant seeds. The action area associated with the
trail is 100 meters (m) (328 feet (ft)) wide, spanning 50 m (164 ft) from the center of the trail.

Management Units

Figure 3 depicts the management units within, or adjacent to, the action area proposed by the
Makua Implementation Team and outlined in the Makua Implementation Plan Addendum. Some
of these units, such as Pahole (which is operated by the State of Hawaii), were already being
managed to protect sensitive species prior to their establishment as a management unit. The
Army is implementing management activities such as fencing, ungulate removal and outplanting
of listed plant species within the 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 Implementation Plan was being written and finalized. All of
these actions benefit plant and elepaio critical habitat that overlap the management units.
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This Biological Opinion will supersede all previous biological opinions and incorporate all
modifications to training and natural resources activities that will occur within the action area.
For our analysis we have incorporated the Wildland Fire Management Plan, the Makua
Implementation Plan Addendum, plus relevant portions of the Makua Implementation Plan for
our analysis. 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

See Appendix B for a complete list of list of individuals mentioned below and their positions
within their respective organizations.

July 26, 2005: The Service received a letter of reinitiation outlining proposed changes to training
actions at Makua. The Army requested the addition of tracers, illumination munitions, Javelins,
inert TOW missiles, 60 mm short-range training ammunition, 155 mm High Explosive (HE)
artillery simulators, 2.7-caliber rockets shot from helicopters, training on C-ridge, training with
ball ammunition without helicopter support, demolition without helicopter support, and night
training. The reinitiation package also included a proposed reduced action area.

August 5, 2005: We received the biological information (companion document to the reinitiation
letter) for the plant and animal species that will be affected by the Army’s increased training
activities at Makua. This was the start date for the reinitiation.

September 20, 2005: The U.S. Department of the Interior submitted a 15-page comment letter
on the “Draft Environmental Impact Statement on Military Training Activities at Makua Military
Reservation, Hawaii.” (ER05/0631)

October 3, 2005: Representatives from the Service (Patrice Ashfield, Stephanie Bennett, Patty
Walcott, and Jenness McBride) met with Tom Huseman (Makua Range Manager) for a tour of
Makua. We also discussed the use of certain weapons at Makua and Mr. Huseman agreed that
use of illumination rounds and the Javelin would be inappropriate at a range the size of Makua.

October 14, 2005: Patrice Ashfield, Gina Shultz, Steve Miller, Jenness McBride, Patty Walcott
(Service), met with Michelle Mansker, Peter Yuh, Joel Godfrey, Jason Greenlee, Susan Ching
(Army) to present our action area that differed from the proposed action area submitted by the
Army with the reinitiation package. Our determination increased the action area due to our
understanding of the proposed action (long-range, incendiary weapons) and the potential for fire
spread due to disturbed grassy vegetation in and adjacent to Makua. We also presented a risk
analysis for the endangered plant, Schiedea nuttallii outlining our concern that the action as
proposed could result in a jeopardy determination for this species. We recommended the
removal of tracers, 155 mm artillery, illumination rounds, 2.75-caliber rockets and Javelins from
the proposed action.
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November 14, 2005: The Service detailed a National Park Service Fire Management Officer
(Dawn Greenlee) to assist with the fire related issues pertaining to the Makua consultation.

November 17, 2005: Michelle Mansker, Environmental Resource Manager, relayed to Patrice
Ashfield (Service) that Colonel Killian agreed to remove illumination rounds from the list of
training weapons at Makua.

December 6, 2005: Without notifying the Service, the Army placed a wooden bridge on the
Kaena Trail to allow troop movement on the trail. We notified the Army that construction and
use of the bridge was inappropriate prior to completion of the consultation since Kaena Trail was
part of the new action.

December 8, 2005: Army biologists (Kapua Kawelo, Susan Ching, and Michelle Mansker) met
with Service representatives (Patrice Ashfield, Charmie Dang, Jenness McBride, Stephanie
Bennett, and Patty Walcott) for a day to work through problems associated with the data base
and to ensure we are using the best available information on species abundance and distribution.

December 15, 2005: Service representatives, Patrice Ashfield, Gina Shultz, Dawn Greenlee met
with Army representatives, Michelle Mansker, Gayland Enriques (Army Fire Chief), Jason
Greenlee, and Susan Ching to discuss the draft fire suppression helicopter staffing guidelines that
could enable fires to be contained under various live herbaceous fuel moisture and weather
conditions.

December 27, 2005: The Service received a request from the Army to conduct a prescribed burn
outside of the firebreak road in order to fulfill their Settlement Agreement and Stipulated Order
to allow concerned citizens access to archaeological sites at Makua. The Army was concerned
this type of prescribed burn would be too risky for species and fire fighting personnel.

January 3, 2006: The Service replied to the Army’s letter concurring that a “hot” burn outside of
the firebreak road was a problem and would require extensive minimization measures.

January 25, 26 and 27, 2006: The annual Makua Implementation Team meetings to discuss the
Army’s progress implementing the Makua Implementation Plan occurred. Team members
represented included: Department of Land and Natural Resources Division of Forestry and
Wildlife, Board of Water Supply, The Nature Conservancy, University of Hawaii, U.S.
Geological Survey Biological Resources Discipline, the Service, and the Army.

January 30, 2006: The Service received a letter from the Army requesting our review of the
Prescribed Burn Plan MMR 06-01, to ensure that the proposed plan was not likely to adversely
affect listed species or critical habitat. The burn was proposed for periods of time when the grass
in the valley, outside the burn unit, was green, and adequate fire suppression helicopter staffing
was proposed so that a spot fire could be contained before listed plants could burn.

February 9, 2006: Andy Beavers (Center for Environmental Military Managed Lands;
CEMML), Kapua Kawelo (Army Environmental), Jason Greenlee (Army Wildland Fire
Management Officer), Dawn Greenlee (Service) took a field trip to the Kahanahaiki weather
station fuelbreak area and the Kaluakauila firebreak site. They later visited the Army wildland
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fire crew, led by Scott Yamasaki, completing guinea grass cutting work below the Hibiscus patch
in the Lower Ohikilolo Management Unit. They discussed fuelbreak needs for these three areas.

February 24, 2006: The Service (Jenness McBride, Gina Shultz and Patrice Ashfield) presented
“expedited stabilization” to Army representatives, Michelle Mansker, Joel Godfrey, and Elena
Onaga (Army solicitor) for 12 plant species at risk of extirpation due to increased training
activities.

March 1, 2006: At the request of Jason Greenlee and Dawn Greenlee, Nezette Rydell (Warning
Coordination Meteorologist, National Weather Service, Honolulu) and Jeffrey Powell (Fire
Weather Focal Point, National Weather Service, Honolulu) developed a spot weather forecast
system to provide fire weather forecast variables for all individual hours, and a narrative
description of any expected diurnal wind shifts for all future prescribed burns at Makua. These
new spot fire weather forecasts met the National Weather Service spot fire weather forecast
standards.

March 1, 2006: Service representatives Jenness McBride and Patrice Ashfield met with Army
biologists (Susan Ching, Kapua Kawelo, and Michelle Mansker) to discuss expedited
stabilization as a methodology to allow incendiary weapon use without extirpating plant species
from Makua from training related wildfires.

March 8, 2006: A prescribed burn was attempted at Makua when live herbaceous fuel moisture
was 122 percent. The Army determined the grass was too green to get a clean burn within the
burn unit, so herbicide was sprayed on the grass in the unit to decrease moisture and allow the
grass to go brown. Rainfall the night before the burn prevented the burn from being completed.

April 18, 2006: Dawn Greenlee (Service) met with Michelle Mansker and Jason Greenlee
(Army) to discuss alternative systems for protecting the Kaluakauila and Kahanahaiki
management areas perimeters from fire, shrub restoration test sites, and prescribed burn
prescription parameters.

April 27, 2006: Jason Greenlee (Army) and Dawn Greenlee (Service) met with Nezette Rydell
(Warning Coordination Meteorologist, National Weather Service) and Jeffrey Powell (Fire
Weather Focal Point, National Weather Service), to confirm that the local National Weather
Service Office could develop the capability to input “F” type forecast observations into the
Makua WIMS weather station for hours when training would be occurring at Makua.

April 27, 2006: LTC Sal Petrovia (Army G3 training), Elena Onaga (Army Solicitor), Joel
Godfrey, Michelle Mansker, and Jason Greenlee (Army) met with Gina Shultz, Patrice Ashfield,
and Dawn Greenlee (Service) to discuss issues with the proposed Project Description. As a
result of the meeting, the use of tracers from helicopters was removed from the Project
Description; the Army agreed that only pilots qualified in the use of 2.75-caliber rockets would
fire this weapon at Makua; and the Service agreed that maintenance of grass height to one foot or
less within 60 m (197 ft) along the inside edge of the south lobe of the firebreak road would
provide adequate firebreak protection.

May 3, 2006: Michelle Mansker, Kapua Kawelo, Jason Greenlee, Scott Yamasaki Army), eight
members of the Army wildland fire crew, Colleen Bergmannis (Army ITAM), and Dawn
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Greenlee (Service) took a field trip to the Kahanahaiki weather station fuelbreak area, the
Kahanahaiki Management Unit, and the Makua valley overlook at the southwest corner of the
Pahole Management Unit to discuss various systems to protect the management unit perimeters
from fire. A combination of fuelbreaks and firebreaks was selected.

June 1, 2006: Bill Boulet (Installation Safety Office), Elena Onaga (Army Solicitor), Tom Piskel
(Army contractor), Jason Greenlee, Peter Yuh, LTC Sal Petrovia, and Michelle Mansker (Army)
met with Patrice Ashfield, Jenness McBride and Dawn Greenlee (Service) to discuss weapon
firing points and potential ignition areas. A list of weapons was proposed for firing from a point
within the north lobe of the firebreak road. An increase in size of the action area was discussed,
given the request by the Army to use Javelin and TOW weapons at Makua. As a result of this
meeting .50 caliber tracers were removed from the Project Description.

June 21, 2006: Dawn Greenlee (Service) attended a demonstration mortar shoot at Schofield
Barracks with Army personnel including the Makua Range Control Supervisor Bert Borja, Tom
Piskel (Army contractor), Sammy Houseberg and Jason Greenlee (Army Fire and Safety).

August 17, 2006: Dawn Greenlee (Service) and Andy Beavers (CEMML) complete an updated
fuel model map for the Makua area, extending the area covered, refining the accuracy of the
polygons, and incorporating the new fuel models published in 2005 by Scott and Bergen.

September 21, 2006: A draft Project Description was sent to the Army for review.

November 2, 2006: The Service received the 2006 Status Reports for the Makua Implementation
Plan and the Draft Oahu Implementation Plan prepared by the Army’s Environmental Division.

October 18, 2006: Boone Kauffman (Director and Research Ecologist, Institute of Pacific
Islands Forestry, USDA Forest Service, Pacific Southwest Research Station, Hilo), Pat Costales
(Oahu District Manager, Division of Forestry and Wildlife, DLNR), Francis M. Fujioka
(Research Meteorologist, U.S. Forest Service, Pacific Southwest Research Station, Riverside,
CA), Andy Beavers (CEMML), Sammy Houseberg (Army Fire and Safety Office), Eric Moller
(Army Fire Chief), Jason Greenlee and Michelle Mansker (Army), and Dawn Greenlee (Service)
met to discuss updates to the guinea grass fuel model and helicopter staffing requirements made
as a result of rates of spread and helicopter productivity on fires observed during the 2006 fire
season. Future guinea grass and molasses grass fuel model rate of spread and live herbaceous
fuel moisture work, and habitat restoration projects within the Kahanahaiki, Kaluakauila and
Lower Ohikilolo management units were discussed.

December 6, 2006: A successful prescribed burn was completed within the south lobe of the
firebreak road. The Army followed all of the requirements specified by Prescribed Burn Plan
MMR 06-01. Live herbaceous fuel moisture was 163 percent outside the burn unit, and the area
inside the burn unit had been browned by herbicide.

December 7, 2006: Patrice Ashfield and Dawn Greenlee (Service) met with Ray Rubinoff
(Army, Washington Office) and Michelle Mansker (Army) to discuss various aspects of the
Army’s proposed project.
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January 22, 23, and 24, 2007: The Makua Implementation Plan Team met to discuss progress of
Army Natural Resources endangered species conservation efforts pursuant to the Makua
Implementation Plan Addendum.

February 1, 2007: The Army provided the Service with written comments on hard copies of the
Project Description. Dawn Greenlee (Service) met with Michelle Mansker and Kapua Kawelo
(Army) to discuss changes to the Project Description, including the removal of the Kaena point
trail from the project, the addition of language that permits future updates to the guinea grass fuel
model with subsequent updates to fire suppression helicopter staffing requirements, and
provision for the detonation of unexploded ordinance outside the firebreak road.

April 16, 2007: The Service provided the Army with two compact disks containing the draft
Project Description. Comments from Army reviewers (Michelle Mansker, Jason Greenlee, Elena
Onaga, and G3 trainers) were incorporated the Project Description.

May 3, 2007: Scott Yamasaki (Army Wildland Fire Management Officer) emailed the Service
requesting wildland fire related modifications to the Project Description.

May 4, 2007: Dawn Greenlee (Service) met with Scott Yamasaki and Michelle Mansker (Army)
to negotiate changes to the Project Description recently proposed by both agencies.

May 15, 2007: Gina Shultz and acting Deputy Field Supervisor Steve Oberholtzer (Service) met
with Colonel Killian to discuss the use of tracers from helicopters, the guinea grass fuel model,
and helicopter fire suppression. The Army followed up with an email to Gina Shultz that
included a written review of their issues and concerns pertaining to the Project Description on
May 17, 2007.

May 24, 2007: The Service emailed a response to the May 17, 2007, Army email. The Service
agreed to allow small caliber tracers to be shot from helicopters and a reduction in helicopter
staffing.

June 4, 2007: Patrice Ashfield (Service) and Michelle Mansker (Army) discussed the problem
pertaining to five plant species that are located in a high fire risk area and thus in need of some
additional fire minimization measure. It was decided that this measure would be finalized at a
later date with the assistance of the Makua Implementation Team.

June 13, 2007: The Service received additional comments on the final Project Description and
finalized the last outstanding concerns with Michelle Mansker on June 15, 2007.

For ease of reference, all species (native and non-native) discussed in this Biological Opinion,
are listed in Appendix C.
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PROJECT DESCRIPTION

1. Introduction

This Project Description outlines the Army’s training and land management actions at the Makua
Military Reservation (Makua). This Project Description incorporates pertinent information from
the following documents:

= 1999 Makua Biological Opinion

= 2001 Supplement

= 2004 Critical Habitat Reinitiation

= Draft Environmental Impact Statement 2005

= 1998 Biological Assessment

= 2005 Reinitiation Package

= Standard Operating Procedures (SOPs)

= Integrated Wildland Fire Management Plan

= Makua Implementation Plan

= Makua Implementation Plan Addendum

Due to the risk of wildfire from incendiary munitions, avoidance and minimization measures
have been included to reduce training-related impacts to listed species and critical habitats. The
aforementioned documents, along with additional avoidance and minimization measures, taken
together, provide a complete description of the proposed action. The following is a consolidation
of the complete Project Description for the current proposed actions at Makua for the next 30
years.

1.1 Objective and Scope

The proposed action is to conduct military training, operations and maintenance at Makua. This
Project Description differs from past actions we consulted on in that the Army is increasing its
training activities at Makua and modifying its resource management, or “stabilization” activities,
for 28 listed plants and the Oahu tree snail. Stabilization will be discussed in more detail in
Section 7, but, in brief, stabilization criteria include the establishment and maintenance of a
minimum number of mature, naturally reproducing individuals within a set number of
populations where all major threats are controlled and fulfillment of specified genetic storage
goals with ex situ representation of the taxon.

Fire suppression responsibilities and Army commitments in this discussion will further reduce
the risk of training-related wildfire impacts to endangered species and critical habitats. This
Project Description reintroduces the use of high explosive, long-range weapon systems
eliminated in the 2001 consultation and includes several new weapons not previously used at
Makua. Training and maintenance activities at Makua will have both direct and indirect effects
to the species and critical habitat within the action area. Although training activities will only be
conducted within a designated impact area, there is the risk of fire spreading to areas beyond the
impact area due to the surrounding flammable fuels, strong winds, and topography. Therefore,
incorporated into this action are updated weapons restrictions, new prescribed fire guidelines,
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new fuelbreaks and firebreaks, and updated fire suppression staffing measures to minimize the
risk of a fire igniting outside of the firebreak road. It is anticipated that fires will occur within
the south lobe of the firebreak road during training. It is also anticipated that most fires will not
spread outside of the firebreak road area due to the weapons restriction and suppression measures
incorporated into this Project Description. If fires do ignite outside the firebreak road, fire
suppression helicopter staffing requirements and fuelbreaks have been designed to minimize the
risk of fire to endangered species, management units, and areas of designated critical habitat.
Indirect effects from training at Makua will include increased invasive plant seed dispersal, dust,
noise, invasive vertebrate activity associated with humans such as rodents, mongoose, and pigs,
and lighting (nighttime training).

In summary, the following actions are detailed in this Project Description: (1) expanded training
actions, (2) live-fire and long-range weapon use, (3) minimization measures to reduce the
inherent risk of fire ignition from live-fire weapon training, and (4) measures to ensure
populations of endangered species and critical habitat will not be permanently lost as a result of
training-related fires in the Makua action area.

1.2 Project Site and Management Description

Makua valley is approximately 1,696 hectares (ha) (4,190 acres (ac)) in size and is located on the
northwest leeward side of Oahu (Figure PD 1). The Makua action area is 4,243 ha (10,486 ac) in
size. Makua is bowl-shaped with steep, precipitous valley walls 640 to 884 meters (m) (2,100 to
2,900 feet (ft)) on the north, east and south sides of the valley floor. The Pacific Ocean borders
on the western side of the valley. The mouth of the valley is dry, with less than 38 centimeters
(cm) (15 inches (in)) of precipitation. Annual precipitation increases to 127 cm (50 in) towards
the head of the valley (U.S. Army Garrison 1998). A firebreak road surrounds the active training
area, or impact area, and all activities and weapon target practice occurs within this area (see
Figure PD 1). The Army trains primarily within the Private First Class or PFC Pililaau Range
Complex that is a 185-ha (457-ac) training course in the southwestern portion of the impact area.
Makua is used for both live-fire and non-live-fire maneuver training exercises. Training
activities are conducted only within the impact area or within the firebreak road.

The Kuaokala Trail, northeast of Makua, will be used for forced marches by troops. It begins at
Dillingham Airfield and terminates at the upper rim of the Makua valley. This trail may be used
for marches twice a month by a company of Soldiers (150 Soldiers). Smoking will not be
allowed on the trail, and troops will be trained to clean equipment and shoes in order to limit the
spread of exotic, invasive plant seeds. The action area associated with the trail is 100 m (328 ft)
wide, spanning 50 m (164 ft) from the center of the trail.

Lower elevation areas of the action area are dominated by non-native grasslands, and intact
native shrub and forest vegetation remains on higher elevation ridgelines (see Figure PD 1). The
Service and Army collaborated to develop an updated fuel model map for the Makua area
(Figure PD 2). Fuels were classified based on the type of vegetation fire ecologists anticipated
would carry the fire under high wind and low fuel moisture conditions.
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Standard fuel models (Scott and Burgan 2005) were used to classify much of the landscape.
Custom fuel models were used to classify guinea grass (Beavers 2001, with fuel bed depth
modified as described in Project Description Section 9) and kukui forests (Beavers unpublished).
The Makua action area contains 1,514 ha (3,741 ac) of area mapped as guinea grass fuel model,
781 ha (1,930 ac) of other grass fuels, 1,441 ha (3,560 ac) of low and mid-elevation shrub and
forest fuels, and 371 ha (917 ac) of forest fuels with light understory fuel loading.

2. General Description of Training Activities

Makua is used for both live fire and blank ammunition training. Military 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 maximum training level at Makua would include 300 Soldiers (combination of
Battalion Headquarters or command and control, force multipliers (e.g., artillery, Kiowas, and
howitzers), and a company (80 to 150 persons) with a total of approximately 150 Soldiers
training with live fire at any one time. In addition, training will include squad (5 to 10 persons)
and platoon-level (20 to 40 persons) scenarios.

Other non-Army military units will also use Makua for training. In the past, the U.S. Marine
Corps, U.S. Navy, U.S. Coast Guard, Army Reserve, and Hawaii Army National Guard have
trained at Makua. It is likely that forces from other countries hosted by the Army as part of the
U.S. Pacific Command Theater Security Cooperation Plan would use this training resource from
time to time. These military units would be limited to company-level Combined Arms Live-Fire
Exercises (CALFEX) as the maximum level of training and would be required to adhere to all
Makua-specific training constraints. The Army will be responsible for ensuring that all users of
Makua adhere to the specifications in this Project Description.

Training will be conducted on the 186-ha (459-ac) impact area situated inside the south firebreak
road. Some weapons may be fired from the designated mowed, irrigated firing point in the north
lobe of the firebreak road (north lobe firing point). No weapon will be fired from any location
outside the south lobe of the firebreak road or the north lobe firing point. All training scenarios
are coordinated and synchronized so that all ammunition is aimed to land within the confines of
the southern training lobe or impact area (Figure PD 3). Indirect fire weapons such as mortars
and artillery have a potential range that is farther than the limits of the firebreak road. However,
the direction and angle at which they are fired, and amount of powder bags that are used for each
shot, are precautions used to limit the range of these weapons.

Training at Makua may take place for up to 242 days per year and activities may occur during
the day or night. To minimize fire risk, full CALFEX activity will be limited by live herbaceous
fuel moisture weapons restrictions to periods when grass fuels in the valley are relatively green
and to periods when winds are lighter and fuel moisture is higher. Certain weapons will not be
used until new firebreaks and fuelbreaks are installed and the expedited stabilization of particular
species is completed. No live-fire training will occur until the on-site fire suppression
helicopters have their fire suppression water buckets attached and successfully tested, and they
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are able to safely conduct fire suppression missions. Current flight limitations preclude the use
of fire suppression helicopters prior to early twilight, approximately 30 minutes prior to sunrise.
Night live-fire training will not be conducted until helicopters are authorized for night fire
suppression.

2.1 Training Areas

Training exercises are staged in the impact area in eight areas that are referred to as objectives
(see Figure PD 3). Maneuver training is conducted at five of the eight objectives: Deer, Fox,
Coyote, Wolf, and Badger. Units are authorized to enter Objective Badger and set up fire
support when attacking the final objective. Objective Deeds is used for support-by-fire and long-
range (sniper) shooting. While Objectives Elk and Buffalo are closed for maneuver training due
to the proximity of cultural resources, Objective Buffalo is used as a firing point. In addition to
the established objectives, the Army can also create new objectives for training exercises as long
as they are in conformance with this Biological Opinion and approved by the Service.

Figure PD 3. Objectives currently used as firing points and target areas.

In accordance with the 25" ID and U.S. Army Hawaii (USARHAW) Regulation 210-6,
Installation Ranges and Training Areas, planning a typical training exercise at Makua begins at
least eight weeks prior to the event. The Unit Commander provides a detailed written plan of the
exercise scenario, which includes a maneuver and fire support plan; weapons, ammunition, and
targets to be used; control measures and method of communication; limits of advance; and
surface danger zones for all weapons systems. The Unit Commander also provides a risk
assessment for the exercise. The risk assessment provides analysis of safety threats to Soldiers in
combat situations. The Unit Commander’s superiors (the Battalion and Brigade Commander, a
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Lieutenant Colonel and Colonel, respectively), the Division Commander’s Range Safety
supervisors, and Range officer must approve the exercise plan.

2.2 Surface Danger Zones

The Makua Range Office or Officer in Charge develops a surface danger zone for each training
event (in accordance with AR 385-64, Ammunition and Explosives Safety Standards) to
determine the potential range and angle of a particular weapon. Surface danger zones delineate
the impact area and additional buffer area where fragments from exploding rounds could land.
They are developed to specify the area that would contain all but one in one million rounds fired
and are used to ensure personnel safety. Firing point location, direction of fire, left and right
limits of fire, powder bag settings, fragment dispersion, and firing angle are among the variables
that may be used to develop the surface danger zone.

Surface danger zones are established through in-depth ricochet trials conducted at the Aberdeen
Proving Ground and Yuma Proving Ground and analyzed by the Aeroballistics Division at the
Armament Research, Development and Engineering Center. Surface danger zone development
also takes into consideration the Army’s range safety regulation and is incorporated into the
Army’s regulations (DA PAM 385-63).

The company provides the Range Office with the trainin% scenario, including firing points and
targets in accordance with the U.S. Army Hawaii and 25" ID Regulation 210-6, Installation
Ranges and Training Areas (U.S. Army Garrison 1999b) and the Makua standard operating
procedures. All targets are within the confines of the southern firebreak road. The Makua Range
Office builds a surface danger zone to fit each training scenario and gives the unit a safety card.
The safety card specifies the right and left firing limits for weapons as well as the minimum and
maximum range for firing to ensure that the ordinance falls within the impact area.

Weapons surface danger zones consist of the following danger areas (Figure PD 4):

1) Target. This is the location where the weapon is to be fired. For demolitions, the target
area is the point on location at which the demolition charge is placed.

2) Impact area. This is the primary danger area for indirect fire weapons established for the
impact of all rounds. When applied to direct fire weapons, it is the area located between
established range limits. The impact area is within the approved surface danger zone.

3) Dispersion area. This is a measure of the impact distribution in the dispersion pattern
around the center of impact, dimensionally expressed in firing tables as one interval of
the dispersion rectangle.

4) Area A. This is the secondary danger area which parallels the impact area laterally and
which is provided to contain fragments from items exploding or ricocheting on the right
or left edge of the impact area.

5) Area B. This is the secondary danger area situated on the down-range side of the impact
area and Area A. It is designed to contain fragments from items exploding on the far
edge of the impact area.
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6) Area C. This is the secondary danger area situated on the up-range side of the impact

area and parallel to Area B. It is intended to contain fragments from items exploding at
the near edge of the impact area.

7) Area D. This is the area considered a safe area for troop occupation for training
purposes.

8) Area E. This is the area between Area D and the firing position, which may be impacted
by muzzle debris, overpressure, and injurious noise levels. Area E may be occupied only
by weapon crews firing from an approved tactical configuration.

9) AreaF. This is the area immediately to the rear of a weapon or group of weapons and
may be impacted by the backblast effects of the weapon being fired.

10) Distance X. This is the maximum range of the weapon, given specific firing angle.

—

DISPERSION AREA

e——————— DISTANCEX ——————*

+——— DISTANCE X

AREAF —4\

Figure PD 4. Examples of surface danger zone danger areas.

2.3 Firing Points

The designated North Firing Point (Figure PD 5), located within the north lobe of the firebreak
road, will either be maintained bare of vegetation or it will be mowed and irrigated so that live
herbaceous fuel moisture (of the grass over the entire area) is above 200 percent when in use.
The firing point will be bounded directly along its north and east edges by a new improved
firebreak road, 469 m (1,539 ft) long and following the route of an area historically used as an
access road, maintained with bare ground to a width not less than 6 m (20 ft) (see Figure PD 5).
An approximate 2.8-ha (7-ac) area will be cleared of unexploded ordinance, a new sprinkler
system will be installed, and grass will be mowed so that live herbaceous fuel moisture is 200
percent or higher whenever the firing point is being used. The TOW, AT-4, and artillery will
only be fired from the North Firing Point, and the Javelin may also be fired from this firing point.
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Figure PD 5. Designated 2.8-ha (7-ac) firing point in north lobe of firebreak road.

Blanks will generally be fired from designated mowed areas which are separated from patches of
tall grass by a bare mineral soil firebreak, wide enough to stop a fire burning in the mowed grass
fuels. This firebreak will be maintained with the application of herbicide or by mechanical
means.

2.4 Weapons

Table PD 1 depicts the weapons and ammunition proposed for use at Makua. Weapons proposed
for continued use at Makua, which are similar to those used from 2001 through 2004, include
small arms ball ammunition, demolitions, grenades, mines, simulators, mortars, artillery, and
anti-tank weapons. In addition, training at Makua will now include: tracers, 155 mm artillery,
Javelin and TOW missiles, and 2.75-caliber rockets shot from helicopters.
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Table PD 1. List of Weapons and Ammunition to be Used Under Certain Conditions at Makua.

Weapon Ammunition or Charge
Small arms: Ball bullets
Rifles 5.56 mm, 7.62 mm
Pistols 9 mm, .45-caliber, .38-caliber, .22-caliber
Machine guns 5.56 mm, 7.62 mm, .50-caliber, 40 mm target
practice (TP)
Shotguns 12 gauge shotgun (00)
Helicopter guns 7.62 mm, .50-caliber
Tracer ammunition 5.56 mm, 7.62 mm, .50-caliber
Green ammunition 5.56 mm and 7.62 mm*
Short-range training ammunition (SRTA) 5.56 mm and .50-caliber
Mortars and artillery 60 mm HE and 60 mm SRTA (mortar)

81 mm HE and 81 mm TP (mortar)

105 mm HE (artillery)

120 mm HE (mortar)*

155 mm HE (artillery)*

Acrtillery simulators

Anti-tank weapons AT-4/M 136 (84 mm HE anti-tank rocket) SMAW
Javelin*

2.75-caliber rocket*

Shoulder-launched multipurpose assault weapon (SMAW)|Launcher assault rockets SMAW practice round

Inert TOW missile launcher Inert TOW missile blast effect simulator

Smoke grenades Colored, hexachloroethane smoke, white smoke, and target
acquisition smoke practice

Grenades Fragmentation, offensive, practice, simulators

Demolitions Limit 300-pound (136-kilogram) net explosive weight, including
bangalore torpedoes

Mines Claymore antipersonnel, inert antipersonnel (volcano delivery

device or modular packed mine system delivered), anti-tank
Notes: *With the exception of the green ammunition, 120 mm mortar, 155 mm artillery, 2.75-caliber rockets, and
the Javelin, weapons listed in Table PD 1 have either been used in the past or are used currently for training at
Makua. The Javelin would be phased in to replace the previously used Dragon, a similar weapon system.

2.5 Weapons Restrictions

Table PD 2 outlines the use of weapons at Makua and the restrictions of weapon use based on the
following factors: (1) stabilization status of certain endangered species, (2) seasonal variability
in grass greenness, and (3) hourly fire danger rating. Weapons that are likely to ignite wildland
fires outside the firebreak road are not proposed for use until after the expedited stabilization of
endangered plant species located near high fire risk zones is completed and new fuelbreaks and
firebreaks are established to protect the Makua Implementation Plan management units. It is
estimated that expedited stabilization for these species and fuelbreak establishment will take
approximately five to 15 years to complete. Weapons with the greatest potential to ignite fires
outside the firebreak road will not be used when live herbaceous fuel moisture, a measure of
grass greenness, is lower than 100 percent. Only ball ammunition will be permitted when live
herbaceous fuel moisture is less than 60 percent. Available historic fire weather data indicate
that live herbaceous fuel moisture falls below 100 percent in the spring (between February 20
and May 7) and remains below 100 percent until the fall (between October 1 and November 10).



Table PD 2. Summary of Makua Weapons Restrictions.

Weapon Class

Weapon

Live Herbaceous Fuel
Moisture (HRB)
Calculated by WIMS at
Makua Range Station #
490301 on the previous
day:

Column A: Weapons to be used when
grass is removed from within 3 meters of all
Hibiscus and Chamaesyce plants in Lower

Ohikilolo and reduced to less than 20%

cover within Hibiscus and Chamaesyce

Weed Control Areas in Figure x - Full on-

site fire suppression helicopter staffing
required for all weapons use.

Column B: Reduced Helcipter Staffing for
Listed Weapons when 60 meters of fuel
modification (grass mowing, etc) is
completed along the inside perimeter of the
south lobe of the firebreak road: One half
of total fire suppression helicopter staffing
required to be on-site, when weapons in
use are restricted to only Blanks, Ball
Ammunition, Demolitions in designated
bare mineral soil areas inside south lobe of
firebreak road, and Hand Grenades and
Smoke Grenades in designated pits cleared
to bare mineral soil.

Column C: To Be Implemented Only after
Completing and Maintaining Column A and
B requirements, and the additional
requirements of: Completion of Kaluakauila,
and Kahanahaiki Management Unit
Fuelbreaks and Firebreaks, Punapohaku
area fire loss minimization measures, and
Expedited Stabilization of Cyanea superba
subspecies superba, Schiedea nuttallii, and
Schiedea obovata.

Column D: To Be Used After Completing
and Maintaining all Column A, B, and C
requirements and the additional
requirement of: Expedited Stabilization of
Chamaesyce herbstii, Cyanea grimesiana
subspecies obatae, Cyanea longiflora,
Cyanea superba ssp superba, Delissea
subcordata, Gouania vitifolia, Hibiscus
brackenridgei subsp. mokuleianus,
Neraudia angulata, Phyllostegia kaalaensis,
Sanicula mariversa, Schiedea nuttallii,
Schiedea obovata.

Column E: To Be Used After Completing
and Maintaining all Column A and Column
B requirements and the additional
requirement of: Full Stabilization of all
Makua Implementation Plan species.

South Lobe of Firebreak Road

100% and higher

Pots, Smoke Generator, Artillery Simulator

Pots, Smoke Generator, Artillery Simulator

Pots, Smoke Generator, Artillery Simulator

Pots, Smoke Generator, Artillery Simulator

Small Arms Blanks 50% and higher
Blanks in other areas inside S. Lobe FB Road |Blanks in other areas inside S. Lobe FB Road |Blanks in other areas inside S. Lobe FB Road |Blanks in other areas inside S. Lobe FB Road |Blanks in other areas inside S. Lobe FB Road
Rifles (including M24 sniper rifle, Ball Ammunition - 50% |5.56 mm lead, and 5.56 SRTA, 7.62 mm lead, |5.56 mm lead, and 5.56 SRTA, 7.62 mm lead, |5.56 mm lead, and 5.56 SRTA, 7.62 mm lead, |5.56 mm lead, and 5.56 SRTA, 7.62 mm lead, |5.56 mm lead, and 5.56 SRTA, 7.62 mm lead,
M16A2), 12 Guage Shot Gun and higher .308 lead, lead shot .308 lead, lead shot .308 lead, lead shot .308 lead, lead shot .308 lead, lead shot
Tracers - 120% and 5.56mm, 7.62mm tracers: use only when live |5.56mm, 7.62mm tracers: use only when live  [5.56mm, 7.62mm tracers: use only when live
higher HRB fuel moisture 120% or higher HRB fuel moisture 100% or higher HRB fuel moisture 100% or higher
Tracers - 100% and
higher
Pistols (9 mm pistol) Ball Ammunition - 50% |9 mm lead, .45-caliber lead, .38-caliber lead, 9 mm lead, .45-caliber lead, .38-caliber lead, 9 mm lead, .45-caliber lead, .38-caliber lead, 9 mm lead, .45-caliber lead, .38-caliber lead, 9 mm lead, .45-caliber lead, .38-caliber lead,
and higher .22-caliber lead .22-caliber lead .22-caliber lead .22-caliber lead .22-caliber lead
Machine Guns (including M249 SAW, Ball Ammunition - 50% |5.56 mm lead, 7.62 mm lead, .50-caliber lead |5.56 mm lead, 7.62 mm lead, .50-caliber lead |5.56 mm lead, 7.62 mm lead, .50-caliber lead ]5.56 mm lead, 7.62 mm lead, .50-caliber lead |5.56 mm lead, 7.62 mm lead, .50-caliber lead
M4/M4A1, M240B, M2, M16) and higher
Tracers - 120% and 5.56mm, 7.62mm tracers only: only when live |5.56mm, 7.62mm, and .50 caliber M1 tracers |5.56mm, 7.62mm, and .50 caliber M1 tracers
higher HRB fuel moisture 120% or higher only: only when live HRB fuel moisture 100% orjonly: only when live HRB fuel moisture 100% or|
Tracers - 100% and higher (Only 5.56 and 7.62 mm tracers higher (Only 5.56 and 7.62 mm tracers
higher permitted for use from helicopters) permitted for use from helicopters)
Demolitions EOD/UXO Demolition -outside firebreak 100% and higher C4 and TNT: Limit 300-pound (136-kilogram) |C4 and TNT: Limit 300-pound (136-kilogram) |C4 and TNT: Limit 300-pound (136-kilogram) |C4 and TNT: Limit 300-pound (136-kilogram) |C4 and TNT: Limit 300-pound (136-kilogram)
road or within 100 m of road net explosive weight net explosive weight net explosive weight net explosive weight net explosive weight
EOD/UXO Demolition at least 100 m 60% and higher C4 and TNT: Limit 300-pound (136-kilogram) |C4 and TNT: Limit 300-pound (136-kilogram) |C4 and TNT: Limit 300-pound (136-kilogram) |C4 and TNT: Limit 300-pound (136-kilogram) |C4 and TNT: Limit 300-pound (136-kilogram)
inside south lobe of firebreak road net explosive weight net explosive weight net explosive weight net explosive weight net explosive weight
Training Demolition in demolition pit, tire 60% and higher C4, TNT, detonation cord, blasting caps, time |C4, TNT, detonation cord, blasting caps, time [C4, TNT, detonation cord, blasting caps, time |C4, TNT, detonation cord, blasting caps, time |C4, TNT, detonation cord, blasting caps, time
house, or bunker fuses, cratering charges, shape charges, fuses, cratering charges, shape charges, fuses, cratering charges, shape charges, fuses, cratering charges, shape charges, fuses, cratering charges, shape charges,
bangalore torpedoes. Limit 300-pound (136kg) |bangalore torpedoes. Limit 300-pound (136kg) |bangalore torpedoes. Limit 300-pound (136kg) |bangalore torpedoes. Limit 300-pound (136kg) |bangalore torpedoes. Limit 300-pound (136kg)
net explosive weight, including bangalore net explosive weight, including bangalore net explosive weight, including bangalore net explosive weight, including bangalore net explosive weight, including bangalore
Grenades Hand Grenades in pit 60% and higher Not Launched: Fragmentation, Practice, Not Launched: Fragmentation, Practice, Not Launched: Fragmentation, Practice, Not Launched: Fragmentation, Practice, Not Launched: Fragmentation, Practice,
Offensive, Simulators Offensive, Simulators Offensive, Simulators Offensive, Simulators Offensive, Simulators
Smoke Grenades in pit 60% and higher Not Launched: Colored, hexachloroethane (HC)|Not Launched: Colored, hexachloroethane (HC)|Not Launched: Colored, hexachloroethane (HC)|Not Launched: Colored, hexachloroethane (HC)|Not Launched: Colored, hexachloroethane (HC)
smoke, white smoke, and target acquisition smoke, white smoke, and target acquisition smoke, white smoke, and target acquisition smoke, white smoke, and target acquisition smoke, white smoke, and target acquisition
(TA) smoke (TA) smoke (TA) smoke (TA) smoke (TA) smoke
M79 and M203 Grenade launcher 60% and higher 40mm grenade M79 and M203 40mm grenade M79 and M203 40mm grenade M79 and M203 40mm grenade M79 and M203 40mm grenade M79 and M203
M203 inert practice rounds (No live rounds or |M203 inert practice rounds (No live rounds or |M203 inert practice rounds (No live rounds or |M203 inert practice rounds (No live rounds or |M203 inert practice rounds (No live rounds or
HE in Yellow) HE in Yellow) HE in Yellow when live HRB is less than 100%) |[HE in Yellow when live HRB is less than 100%) |HE in Yellow when live HRB is less than 100%)
100% and higher M203 inert practice rounds (No live rounds or |M203 inert practice rounds (No live rounds or |40mm grenade M79 and M203: OK in Yellow |40mm grenade M79 and M203: OK in Yellow |40mm grenade M79 and M203: OK in Yellow
HE in Yellow) HE in Yellow) only when live HRB fuel moisture 100% or only when live HRB fuel moisture 100% or only when live HRB fuel moisture 100% or
MK19 Grenade Launcher/Mach. Gun 60% and higher 40mm inert round (M385A1) w/ detatching 40mm inert round (M385A1) w/ detatching 40mm inert round (M385A1) w/ detatching 40mm inert round (M385A1) w/ detatching 40mm inert round (M385A1) w/ detatching
100% and higher 40mm grenade, smoke grenades launched 40mm grenade, smoke grenades launched 40mm grenade, smoke grenades launched
Mines Mines 60% and higher M18A1/A2 Claymore Antipersonnel, Volcano |M18A1/A2 Claymore Antipersonnel, Volcano |M18A1/A2 Claymore Antipersonnel, Volcano |M18A1/A2 Claymore Antipersonnel, Volcano |M18A1/A2 Claymore Antipersonnel, Volcano
delivery device or modular packed mine system]delivery device or modular packed mine system|delivery device or modular packed mine system|delivery device or modular packed mine system|delivery device or modular packed mine system
(MOPM) delivered, anti-tank (MOPM) delivered, anti-tank (MOPM) delivered, anti-tank (MOPM) delivered, anti-tank (MOPM) delivered, anti-tank
100% and higher M18A1/A2 Claymore Antipersonnel, Volcano |M18A1/A2 Claymore Antipersonnel, Volcano |M18A1/A2 Claymore Antipersonnel, Volcano |M18A1/A2 Claymore Antipersonnel, Volcano |M18A1/A2 Claymore Antipersonnel, Volcano
delivery device or modular packed mine system]delivery device or modular packed mine system|delivery device or modular packed mine system|delivery device or modular packed mine system|delivery device or modular packed mine system
(MOPM) delivered, anti-tank (MOPM) delivered, anti-tank (MOPM) delivered, anti-tank (MOPM) delivered, anti-tank (MOPM) delivered, anti-tank
Simulators Simulators - Designated Locations in 60% and higher Projectile-ground burst, Booby trap, Smoke Projectile-ground burst, Booby trap, Smoke Projectile-ground burst, Booby trap, Smoke Projectile-ground burst, Booby trap, Smoke Projectile-ground burst, Booby trap, Smoke

Pots, Smoke Generator, Artillery Simulator

Projectile-ground burst, Booby trap, Smoke
Pots, Smoke Generator, Artillery Simulator

Projectile-ground burst, Booby trap, Smoke
Pots, Smoke Generator, Artillery Simulator

Projectile-ground burst, Booby trap, Smoke
Pots, Smoke Generator, Artillery Simulator

Projectile-ground burst, Booby trap, Smoke
Pots, Smoke Generator, Artillery Simulator

Mortars and

Mortars

60% and higher

60 mm HE mortar, 60 mm SRTA, and 60 mm

60 mm HE mortar, 60 mm SRTA, and 60 mm

60 mm HE mortar, 60 mm SRTA, and 60 mm

60 mm HE mortar, 60 mm SRTA, and 60 mm

60 mm HE mortar, 60 mm SRTA, and 60 mm

when live HRB fuel moisture 100% or higher

when live HRB fuel moisture 100% or higher

Artillery mortar (inert), 81mm HE, 81 mm TP, 120 mm |mortar (inert), 81mm HE, 81 mm TP, 120 mm |mortar (inert), 81mm HE, 81 mm TP, 120 mm |mortar (inert), 81 mm HE, 81 mm TP, 120 mm |mortar (inert), 81mm HE, 81 mm TP, 120 mm
100% and higher 60 mm HE mortar, 60 mm SRTA, and 60 mm |60 mm HE mortar, 60 mm SRTA, and 60 mm
mortar (inert), 81mm HE, 81 mm TP, 120 mm |mortar (inert), 81mm HE, 81 mm TP, 120 mm
HE HE, OK in Yellow only when live herbaceous
fuel moisture 100% or higher
Artillery / Howitzer 60% and higher 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE
100% and higher 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE, OK in Yellow only
when live herbaceous fuel moisture 100% or
Anti-tank AT-4/M136 and SMAW 60% and higher 84 mm HE anti-tank rocket 84 mm HE anti-tank rocket 84 mm HE anti-tank rocket
weapons 100% and higher 84 mm HE anti-tank rocket: OK in Yellow only [84 mm HE anti-tank rocket: OK in Yellow only |84 mm HE anti-tank rocket: OK in Yellow only

when live HRB fuel moisture 100% or higher

2.75-caliber rocket

100% and higher

2.75-caliber rocket with only MK66 MOD4
rocket motor and no pyrotechnics in warhead,
only to be fired by a qualified user (no
requalification, recertification, or performance
evaluation use at Makua)

2.75-caliber rocket with only MK66 MOD4
rocket motor and no pyrotechnics in warhead,
only to be fired by a qualified user (no
requalification, recertification, or performance
evaluation use at Makua)

Javelin

100% and higher

Javelin Guided Missile

Javelin Guided Missile

TOW missile

100% and higher

Inert TOW missiles (concrete warhead)

Cells shaded Green are only permitted for use when Burning Index is 20 or lower.

Cells shaded Yellow are only permitted for use when Burning Index is 47 or lower.
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In some years, live herbaceous fuel moisture remains above 60 percent year-round. In the drier
years on record, live herbaceous fuel moisture was calculated to fall below 60 percent in late
June or early July, without recovery until the October green-up period. Makua will be closed to
ball ammunition and blanks when live herbaceous fuel moisture at the Makua Range weather
station is calculated by the interagency WIMS to fall below 50 percent. In the drier years on
record, live herbaceous fuel moisture was calculated to fall below 50 percent between mid July
and early September, but remained above 50 percent year-round in wetter years. Weapons that
are likely to ignite wildland fires are proposed for use during periods of low fire danger, when
the burning index (a fire danger index related to wind speed and relative humidity) is lower.

The assigned Army Wildland Fire Incident Commander and the senior Range Control officer
staffing Makua during live-fire training are both responsible for ensuring that all weapons
restrictions and fire suppression staffing guidelines are followed. Range Control personnel, the
Army Fire Chief, the Army Wildland Fire Management Officer, and the Army Wildland Fire
Incident Commander providing fire suppression staffing at Makua all have the duty and
responsibility to shut down the range to training activities not in conformance with the
restrictions listed in this Project Description. The Army will stop training in Makua and will
reinitiate consultation with the Service if the military does not act in conformance with the Army
regulations including range safety guidelines and the additional restrictions and guidelines
described in this Project Description.

All weapons will be targeted at points within the south lobe of the firebreak road. A limited
number of weapons will be fired from the North Firing Point in the north lobe of the firebreak
road. The rest of the weapons will be fired from designated areas within the south lobe of the
firebreak road. A log of the time and location of each round landing outside the south lobe of the
firebreak road will be maintained by the wildland firefighters stationed on the observation tower
during live-fire training exercises. A copy of these records will be provided to the Service
quarterly.

2.6 Training Scenarios

2.6.1 Combined Arms Live-Fire Maneuver Training

The following scenario describes a typical combined arms live-fire exercise (CALFEX) and is
defined by the integration of different arms, such as infantry, aviation, artillery, engineers, and
others, to achieve a combined effect on the enemy greater than if each weapon system were used
individually. A CALFEX at Makua will be conducted at the platoon or company level and 50
CALFEXs will be conducted each year. Each exercise is carried out over several days and can
occur either during the day or night. Nighttime training activities may consist of the same
activities that are conducted during the day. Night live-fire training will not occur until after fire
suppression issues have been finalized by the Army and approved by the Service. Table PD 3
presents the estimated quantities of ammunition to be used by the Army for 50 company-level
CALFEXs. A typical company-level CALFEX would include a maneuver ground force of
dismounts with small arms weapons (M4, M16A1/A2, M249 SAW, M240B machine gun, M203
grenade launcher). Table PD 2 presents the small arms and other weapons that could be used
during a typical CALFEX. If the Army proposes incorporation of a weapon not listed on Table
PD 2, then the Service will review the weapon request prior to use at Makua to ensure that its use
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Table PD 3. Estimate of Munitions to be Expended at Makua during CALFEXs.

24

One Daytime and

Estimated Average

Estimated Number
of Years of
Weapons System

Estimated Total
Number of
Rounds to be

Nighttime CALFEX 50 CAI__FEXS' Months of Training Use (Based on Fired in 30 Year
Weapons System (Assuming Night- (Assuming Year per Year (Based on Epdangereq Life of Biological
Time Live-Fire Ro_urld Live Herb_aceous Fuel Spem_e_s E>fped|ted Opinion
Training) Training) MOI.Stl:II'e Stabilization and (Assuming Night
Restrictions) Fuelbreak - -
Construction Live-Fire
Requirements) Training)
M24 sniper weapon 7.62 mm rifle 17 850 11.2 months/year 30 years 5,712
9 mm pistol 0 0 11.2 months/year 30 years 0
M249 SAW 5.56 mm machine gun 6,120 306,000 11.2 months/year 30 years 2,056,320
M 16A2 5.56 mm rifle 20,196 1,009,800 11.2 months/year 30 years 6,785,856
M4/M4A 1 5.56 mm machine gun 4,692 234,600 11.2 months/year 30 years 1,576,512
M240B 7.62 mm machine gun 2,040 102,000 11.2 months/year 30 years 685,440
M2 .50-caliber machine gun 170 8,500 11.2 months/year 30 years 57,120
M1 tracer Unknown Unknown 6 months/year 15 years Unknown
MK 19 40 mm machine gun 68 3,400 9.9 months/year 25 years 16,830
M203 40 mm grenade launcher 388 19,400 9.9 months/year 30 years 115,236
Kiowa helicopter with .50-caliber 1,360 68,000 11.2 months/year 30 years 456,960
machine gun
Fragmentation grenades 34 1,700 9.9 months/year 30 years 10,098
Smoke grenades 12 600 9.9 months/year 30 years 3,564
Engineer support with Bangalore 3 150 9.9 months/year 30 years 891
torpedo
M1 8A1/A2 Claymore mine 9 450 9.9 months/year 30 years 2,673
2 lbs. C4 3 150 9.9 months/year 30 years 891
Shape charge, 40 Ibs. C4 Not applicable 36 9.9 months/year 30 years 214
Shape charge, 15 Ibs. C4 Not applicable 80 9.9 months/year 30 years 475
Cratering charges Not applicable 24 9.9 months/year 30 years 143
60 mm mortar (inert) 46 2,300 9.9 months/year 30 years 13,662
60 mm HE mortar 37 1,850 9.9 months/year 30 years 10,989
81 mm HE mortar 49 2,450 9.9 months/year 30 years 14,553
120 mm HE mortar4 Unknown Unknown 9.9 months/year 30 years Unknown
M19, 105 mm HE howitzer 121 2,420 9.9 months/year 30 years 35,937
155 mm HE howitzer3 324 9,720 9.9 months/year 30 years 96,228
AT-4/M 136, SMAW: 84 mm anti- 3 150 6 months/year 25 years 450
tank rockets
2.75-caliber rockets 56 2,800 6 months/year 15 years 5,040
Javelin 2 100 6 months/year 15 years 180
Inert TOW missiles 2 100 6 months/year May be zero years May be zero

Each company-level CALFEX includes both a daytime and nighttime iteration. Estimate of munitions is based on
actual training data. Nighttime live-fire training will not occur unless nighttime helicopter fire suppression is

authorized.

2Some of the M 16A2 rounds are SRTA rounds.

*For CALFEXs at Makua, the 155 mm howitzer and the 105 mm howitzer are interchangeable weapons. Both
weapons will not be used during the same CALFEX. The number of rounds presented for 50 CALFEXs is the
estimated maximum number of rounds to be expended during a training year. Summer CALFEXs will often not
include all weapons due to live herbaceous fuel moisture limitations.

* Although the 120 mm HE mortar is planned for future use at Makua, no allocations for the weapon have been

made at this time.
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®The ammunition expenditures presented in this table represent a typical company-level CALFEX. The actual
expenditures for an individual CALFEX or training year will fluctuate and can be higher or lower than the
numbers in this table. Also, for an individual CALFEX, additional rounds of a smaller caliber mortar or artillery
weapon may be substituted for the estimated rounds of a larger weapon; the total number of rounds for the smaller
weapon will not exceed the combined estimated rounds for both weapons. For example, additional rounds of the
60 mm HE mortar can be fired if the 81mm HE mortar is not used during a given exercise, but the total number of
60 mm rounds fired during that exercise will not exceed 86 (49 + 37).

is compatible with the specifications in this Biological Opinion. Indirect fire and aviation units
will support troop units conducting a typical CALFEX. Indirect fire support would include the
company and battalion mortars (two 60 mm mortars, two 81 mm mortars, and the 120 mm
mortar), as well as the platoon 105 mm artillery (three howitzers); 155 mm howitzers would be
used interchangeably with the 105 mm weapons. Vehicles and aircraft that would be used during
training include the following: up to six Humvees used on existing roads, 2.5-ton or 5-ton cargo
trucks (two), UH-60 Blackhawk helicopters (up to six), OH-58D Kiowa Warrior helicopters (up
to three), CH-47 Chinook helicopters (two), Strykers (up to five), any wheeled vehicle in the
Army inventory, and Unmanned Aerial Vehicles.

Training units arrive at Makua and bivouac in designated areas near the road. Their ammunition
is stored at the ammunition supply points in the vicinity of the exercise and is guarded
throughout the exercise. Soldiers subsist on packaged meals-ready-to-eat or delivered hot foods,
and they use portable toilets. Planning and instruction generally lasts two days. Unit personnel
practice their exercise without live fire and conduct other tasks associated with preparing for the
actual live-fire exercise. Pop-up targets and blast simulators are sometimes placed in the training
area to replicate enemy contact.

Unit leaders (captains, lieutenants, and sergeants) receive briefings from the 25" ID G3 Training,
Range Division and from USAG-HI DPW Environmental Division staff on the locations of
threatened and endangered species and habitat, locations of known cultural resource sites, fire
hazards, and fire prevention measures and procedures. Where necessary, the scenario is
modified to reduce the risk of fire and other damage to the environment. The unit leaders then
brief every Soldier in the unit on the importance of protecting endangered species and habitat,
cultural sites, and preventing wildfires.

On days three and four, unit personnel conduct their actual training exercise. On day three, only
blank ammunition is fired, and mortars and artillery are aligned, calibrated, and fired. Training
exercises conducted on both days typically last approximately three hours and begin at dawn.
The company generally moves with three platoons of approximately 30 to 40 Soldiers (or nine
squads of five to 10 Soldiers, plus personnel operating machine guns and support personnel)
toward the objectives. Soldiers in the lead platoon fire their rifles and machine guns at the
objective or target. The mortar section fires 60 mm mortars at the objective, while the lead
platoon moves toward it. When the lead platoon makes contact with the objective, the platoon
leader moves squads to a position of advantage and, by spreading out Soldiers to ensure they can
hit every target, gains fire superiority over the “enemy.”

Most exercises present advancing platoons with the problem of trench lines, mine fields
(simulated), and concertina-wire obstacles. Confronted with these situations, platoons must



Colonel Howard J. Killian 26

practice the skills required to enter and clear a trench line, to conduct a company deliberate
attack, to conduct a platoon and squad attack, to knock out a bunker, and to conduct an initial
breach of a mine field/obstacle. Some simulated minefields will be cleared with the aid of
engineers attached to the company. Bangalore torpedoes may be used to blast routes through
such locations. Objective Deer is used to teach some of these primary tasks. The lead platoon
guards the objective with machine guns while two other platoons advance toward Objective Deer
via a creek bed. A simulated minefield and a concertina-wire obstacle usually protect the
westernmost entrance. The company commander will order the engineer squad to reduce the
obstacle with a bangalore torpedo designed to focus the blast in a cutting line that explodes
mines, cuts wire, and allows Soldiers to walk over the site. Several bangalore torpedoes may be
combined to clear a wider path.

After the minefield and wire obstacle have been cleared, the Soldiers run through the breach to
the trench complex. Two Soldiers move into the trench and fire down its length to engage any
enemy present. The squads and platoon follow, and as each lead Soldier comes to a turn in the
trench line, other Soldiers provide shield. The unit Soldiers continue down the trench to the first
bunker or room, where four-person fire teams clear the bunkers with fragmentation hand
grenades. The lead Soldier guards the opposite approach, and the remaining three Soldiers
position themselves close to the door in a “stack.” The lead Soldier tosses a grenade in, and the
three Soldiers rush the room following detonation, pointing their rifles at different prearranged
locations in the bunker, covering any “enemy” remaining. Soldiers continue clearing the trench
in this manner.

Upon seizing their objectives, units must prepare for any counterattack. A company commander
may direct the emplacement of claymore mines (small, command-detonated antipersonnel
mines) in front of the unit. If artillery is employed in the scenario, the company commander may
distribute its fire in advance of an attack or direct its fire toward a target to suppress
counterattack. The commander may also direct the company’s anti-armor section to position its
missile launchers to prevent any enemy tanks from overrunning the just-taken objective (e.g., the
trench line). Once the enemy counterattacks and is repelled by the company, the exercise is
over.

At the end of a CALFEX training, units remove any target equipment they may have provided,
gather brass casings from spent rounds, remove litter, and otherwise make every effort to restore
the range to its condition prior to their use. Explosive ordnance disposal specialists will destroy
all identified unexploded ordnance. Ordnance normally is destroyed where it is found, whether it
resulted from the training being conducted or from earlier exercises. Unexploded rounds are
removed or destroyed at the conclusion of a training exercise.

These procedures are designed to ensure that training conducted at Makua will not increase the
amount of unexploded ordnance on the site and may reduce it, if possible. Occasionally, the
explosive ordnance disposal specialists are not available to dispose of unexploded ordnance
immediately after a training exercise. In this case, unexploded ordnance will be disposed of once
the specialists are available and prior to use of the area for new training. Excess propellant
charges from mortars and artillery is burned in a burn pan in the open field south of the helipads.
Any ash generated from powder burn operations is removed from the burn pan and collected in a
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208-liter (55-gallon) drum. When the drum is full, the ash is tested to determine if it meets
Environmental Protection Agency criteria as a hazardous waste. The ash is ultimately removed
from the site and is disposed of in accordance with Environmental Protection Agency
regulations.

The company-level CALFEX is the maximum level of training proposed at Makua due to the
range’s limited suitable maneuver training land. To minimize the potential for wildfires, various
portions of CALFEXs and other live-fire training will only be conducted during Green or Yellow
fire danger rating periods, pursuant to restrictions in Table PD 2 weapons table. CALFEXs
conducted at Makua will not include aerial bombardment (dropping bombs from aircraft), use of
tracked armored vehicles, or training on Makua Beach.

2.6.2 Live-Fire Training

Live-fire training includes basic weapons marksmanship ranges, grenade training, urban/village
assault and entrenched enemy training, small unit live fire and maneuvers, artillery and mortar
firing, infantry demolition training, and use of mines and bangalore torpedoes. Live fire
normally entails an individual gunner, a crew of a weapon system, or a collective unit firing at
predetermined targets from designated firing positions on a range facility. The individual Soldier
qualifies with an assigned weapon and then progresses through squad, platoon, and company-
level live-fire exercises. The requirement for live-fire training varies depending on individual
and unit mission, weapons assigned, and ammunition available. Each Soldier must demonstrate
proficiency on the assigned weapon system once or twice per year. Unit Commanders must
ensure that live-fire training meets readiness standards. Weapons proficiency, or qualification, is
scored and recorded for each individual or crew and is reported collectively by unit. No live-fire
training takes place outside of established ranges or surface danger zones. The firing of blank
ammunition, including blank munitions up to .50-caliber, is not considered live fire. However,
because hot casings and residues related with the firing of blanks have the potential to ignite
wildland fires, Makua will be staffed with ground and helicopter firefighting resources in
accordance with the staffing guide when blanks are being fired.

Live-fire exercises require several iterations of training. The ultimate goal of each live-fire
exercise, regardless of unit size, is to execute the exercise at night, under limited visibility. A
unit conducting a live-fire exercise will initially rehearse its action by conducting a dry walk-
through with no ammunition (first iteration). It will then conduct a full-speed exercise using
blank ammunition (second iteration). Providing this is done to standard, the unit then will
execute a daytime live-fire exercise (third iteration). Nighttime live-fire exercises add a new
dimension to the battlefield and require additional iterations. In general, after a unit has
successfully completed daytime live-fire exercises, it will conduct a nighttime blank fire
rehearsal (fourth iteration), before finally culminating in a nighttime live-fire exercise (fifth
iteration). While this describes a five-day scenario, the Army can compress the schedule in
various ways. Due to the current limitations on munitions and fire suppression aircraft safety
considerations at Makua, units do not currently conduct nighttime live-fire exercises; however,
nighttime live-fire exercises are essential in ensuring that units are combat ready. Nighttime
live-fire training will only be conducted after night-flying fire suppression helicopter staffing
guidelines have been developed by the Army and approved by the Service.
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2.7 Military Operations on Urbanized Terrain

Military operations on urbanized terrain training occurs on Objective Deer and provides troops
with the opportunity to train in a realistic urban environment (e.g., using bunkers and other man-
made structures) and to experience as much realistic stress as possible. Training may include
limited use of short-range training ammunition, which uses a plastic ball projectile. Although
short-range training ammunition is classified for live-fire training in accordance with AR 385-63,
the maximum range of this ammunition is only 275 to 640 m (879 to 2,247 ft), depending on the
caliber used. Short-range training ammunition may be used at Makua in conjunction with other
live-fire ammunition.

2.8 Bivouac

Bivouac consists of setting up camp for rest, re-supply, maintenance, or to provide support.
Bivouac sites vary depending on unit size and mission. The size of bivouac areas can range from
100 by 100 m (330 by 330 ft) for a squad (9 Soldiers) or platoon (35 Soldiers) to 300 by 300 m
(984 by 984 ft) for a company size (120 Soldiers) bivouac. Depending on unit size, bivouac sites
can contain a vehicle and weapons maintenance area, vehicle parking area, general supply area,
munitions supply area, medical area, helicopter landing zones, and vehicle off-loading area. A
bivouac site may consist of a series of tents, temporary structures, and equipment covered with
camouflage nets. Bivouac is normally done on level or gently rolling areas that provide vehicle
and/or aircraft access. Open fires are not allowed during bivouac, but cooking in special mobile
kitchens (enclosed ovens) and use of tent heaters (enclosed) and generators is permitted.
Munitions used in bivouac typically consist of grenade and artillery simulators and blank
ammunition.

2.9 Sniper Training

Sniper training includes the use of a M24 sniper rifle and firing a 7.62 mm round at targets up to
1,000 m (3,281 ft) away. The M107 heavy sniper rifle that fires .50-caliber ammunition may
also be used. Snipers frequently participate in CALFEXs at Makua. For stationary target
practice, snipers would position themselves near Range Control while shooting toward targets in
the south impact area.

2.10 Restrictions

No tracer ammunition will be used by snipers.

2.11 Air Assault and Aviation Support

When air assault is part of a CALFEX, Soldiers board helicopters and fly to the approved
landing zones at Makua. The helicopters land, discharge their loads and fly off. Some vehicles
and equipment may be rigged for external transport beneath the helicopters (a practice known as

sling-loading), allowing the aircraft to transport both the Soldiers and their equipment to a given
location at the same time.
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During CALFEXs, OH58 (Kiowas), UH60 (Blackhawks), and CH47 (Chinooks) are used. The
exercise typically involves two or three OH58s (two for firing and one for command and
control). During the exercise, there is typically a ground rehearsal, a fly-by rehearsal, and then
the actual close-air support firing exercise with the regular .50-caliber M-2 rounds. Over the
five-day CALFEX, there will be up to five helicopter approaches during the non-live-fire day
and up to five approaches during each of the daytime and nighttime live-fire iterations. In
addition, two CH-47 Chinook helicopters will transport troops and equipment from Schofield
Barracks to Makua. Fire suppression helicopters will also be assigned to Makua in accordance
with the helicopter staffing guidelines specified in this Project Description. The command and
control helicopter typically flies orbits (to conserve fuel) over the ocean at 600 m (2,000 ft)
above sea level. Its distance from shore ranges from approximately 0.4 kilometers (km) (0.25
mi) up to 1.6 km (1 mi) offshore. At no time do they go beyond the jurisdictional waters of the
United States.

2.12 Stryker Infantry Carrier Vehicle

The Stryker is a wheeled vehicle with a 350-horsepower engine and a weight of 19 to 20 tons.
Up to five Strykers will operate primarily from stationary positions and only on existing roads or
paved areas at Makua. There will be no off-road use of Strykers at Makua. Strykers will be used
to fire MK 19 (40 mm), .50-caliber machine guns, and 120 mm mortars from the road into the
impact area. Strykers also will be used as command and control vehicles. Potential use of
Makua by Stryker Brigade Combat Team forces includes approximately six to nine annual
company-level CALFEXs with some squad and platoon maneuver live-fire or non-live-fire
training. Stryker vehicles will shoot at targets in Objective Deer, from interior roadways in the
vicinity of Objective Coyote.

2.13 Unmanned Aerial Vehicles

The Shadow 200 is similar to a large radio-controlled model airplane. The aircraft weighs
approximately 147 kilograms (kg) (325 pounds (lbs)), has a wingspan of 4 m (13 ft), and
measures 3.4 m (11 ft) from nose to tail. It is a remote-controlled, gas-powered vehicle. Each
system includes three unpiloted aircraft equipped with imagery sensors, a ground transport
vehicle, two ground control stations mounted on vehicles, and launch, recovery, and support
equipment pulled on trailers. Following the mission, it can be recovered in a small area with
parachute deployment at low altitude. Recovery can be accomplished manually or with an
optional auto recovery system, during which an air bag is deployed prior to touchdown to
cushion the landing and protect the vehicle and payload. Unmanned aerial vehicles will only be
launched and recovered in restricted or Class D airspace, which includes Makua Valley. The
unmanned aerial vehicles will be used for up to nine hours each week, either during training
exercises or independently. Unmanned aerial vehicles may take off at Makua and fly over the
Makua action area without on-site or standby wildland fire suppression staffing. Unmanned
aerial vehicles will not land in any area outside the south lobe of the firebreak road at Makua.
Unmanned aerial vehicles may take off and land at Dillingham or Wheeler Army Airfield
without fire suppression staffing.
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2.14 Convoy Training

The Army uses convoy training to simulate ambushes and other enemy attacks on vehicle
convoys. Convoy training will have effects similar to the CALFEX.

2.15 Standard Operating Procedures (SOPSs)

The SOPs outline training precautions and fire minimization and suppression procedures that
will be followed by Range personnel and Soldiers at Makua. They also provide procedures to
protect biological and archaeological resources. No training will occur at Makua until the
Service has determined that Range SOPs adequately reflect the updated weapons restrictions and
fire suppression staffing requirements of this Biological Opinion. The following items in the
SOPs are of particular importance in the protection of biological resources.

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

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

3) 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.

4) Fire prevention/endangered species/cultural resource briefings have been completed.

5) The commander will use the Risk Management Process to identify hazards, assess
hazards, make risk decisions, implement controls and supervise the action.

6) The commander judges the risks associated with the selected scenario and determines any
prudent actions taken or modifications to the exercise.

7) All weapons systems will be addressed in the risk assessment.

8) 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 training scenarios. Leaders will maintain current copy of the risk
assessment during training.

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

10) Firing is stopped promptly when an unsafe act is observed/reported or when a round
impacts outside the fire access road. Anyone can call cease-fire on a range for any safety
concern.

11) If a fire starts, immediately cease training and follow fire suppression procedures as set
forth in Annex A of the SOP.

12) Smoke grenades will only be used in areas cleared of debris/grass and will be placed in
metal containers. Units are required to place grenades in metal pails or barrels provided
by Range Control.

13) All incidents, accidents, fires, rounds fired out of impact or ammunition problems are
immediately reported to Range Control.

14) 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 the SOPs. Deviation
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from the SOPs is unauthorized except by direct orders of the Commander, 25" Infantry
Division (L) and Commander, USARHAW, in consultation with the Service.

15) The prevention of range fires is the responsibility of every Soldier, contractor, and civil
servant working and training at Makua.

16) Army personnel need to minimize fires from starting.

17) Army personnel must quickly and safely extinguish fires by following the fire
suppression procedures.

18) Army personnel must stay within the perimeter firebreak roads except when directed to
conduct work outside the firebreak roads to conduct fire suppression work. There are
dangers of unexploded ordnance and biologically significant areas and management units
outside of the roads. If entry outside of the perimeter firebreak roads is absolutely
necessary during training, coordinate through the 25™ Infantry Division (L), USARHAW,
G3, Range Division, Hawaii, to obtain approval.

19) 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 Makua, at
the entrance to Makua prior to moving onto the range.

3. Wildland Fire Suppression and Fuels Management

The Integrated Wildland Fire Management Plan (2003a) was developed to reduce the risk and
impact of wildland fires by limiting their occurrence, size, and severity while still providing for
military training on all Army installations in Hawaii. The plan details fuels management, use of
prescribed fire, training, fire prevention, and fire suppression response on Army lands.
Throughout this consultation, the Service and the Army referred to the Wildland Fire
Management Plan (2003), the fire history at Makua (Beavers et al 1999), recommendations by
Beavers for fuel treatments (Beavers 2006, 2007a), Army After Action Reviews, and interviews
with local fire management experts in order to develop an updated fire protection system for
Makua. The updates primarily include refinement of weapons restrictions, improved reliability
of fire danger calculations, new and improved fuelbreaks and firebreaks, and refined fire
suppression helicopter staffing requirements.

Activities with highest risk of igniting fires outside the firebreak road are restricted to periods
when the grass fuels within the valley are greener and burn more slowly. Weapons more likely
to ignite wildland fires are further restricted to periods of the day when wind speeds are lower
and relative humidity is higher, when the grass fuels are less likely to ignite, and when fires will
be easier to suppress. New fuelbreaks and firebreaks, and improved firefighter preplanning will
provide for greater protection for the Kahanahaiki, Kaluakauila, and Ohikilolo management units
in the event of a large fire. A staffing guide has been developed to ensure that adequate fire
suppression resources are assigned to each live-fire training exercise at Makua. Staffing
requirements vary by time of year and weapon system in use, in order to ensure that more
suppression force is available during dry months or when the weapons being used are likely to
ignite fires outside the firebreak road. Whenever a weapon or demolition is fired, Makua will be
staffed, at minimum, by five National Wildlife Coordinating Group (NWCG)-qualified, pack
tested, red carded wildland fire personnel with two Type 6 engines and one water tender. Aerial
fire suppression resources will be assigned to exercises in accordance with helicopter staffing
guidelines, which are dependent on live herbaceous fuel moisture, forecasted wind speed and
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direction, and weapons system in use. More substantial fire suppression helicopter capability is
assigned when grass is more cured, when wind speeds are higher, and when weapons with a
higher risk of igniting fires are in use. In the event of a fire at any location, training is stopped
immediately and the unit takes all appropriate actions to put out the fire.

The revised Makua Standard Operating Procedures section in the Wildland Fire Management
Plan will outline the Fire Danger Rating System, revised weapons restrictions, new NWCG
qualifications standards and helicopter staffing requirements, fire equipment requirements, new
firebreak and fuelbreak installation and maintenance standards, fire reporting responsibilities,
and fire prevention, detection and suppression standards, which will minimize the risk of
resource damage due to training-related wildland fires at Makua, as summarized in this Project
Description. The Standard Operating Procedures will also detail the fire prevention briefings
that will be given to range users prior to commencement of training, notification lists in case of
fire, operational decision charts for fires, and maps of endangered species, critical habitat, fuels,
firebreaks, fuelbreaks, and vegetation. The portions of the Wildland Fire Management Plan
pertaining to Makua, including the changes to the plan that resulted from this consultation, will
be fully funded by the Army. The Standard Operating Procedures section of the Wildland Fire
Management Plan and the range Standard Operating Procedures are currently being revised to
fully incorporate all of the training, staffing, fire weather, weapons restrictions, and reporting
requirements outlined in this Project Description.

3.1 Firebreaks and Fuelbreaks

Firebreaks and fuelbreaks have been designed to reduce the risk of fire spreading outside the
south lobe of the firebreak road and to further protect exposed management units and areas of
designated critical habitat. The north and south lobes of the training area are surrounded by a
firebreak road, maintained as a passable road, cleared to bare mineral soil to a width of 6 m (20
ft). Fuelbreaks are swaths of less flammable vegetation, where fuel load or continuity is
manipulated mechanically, or with prescribed fire, grazing, herbicide, or other means in order to
stop or slow fire spread. The dimensions and maintenance schedule of each of the fuel treatment
areas will vary due to accessibility, unexploded ordinance, topography, and vegetation response.
Grass inside the southern lobe of the firebreak road is maintained to stubble height in Objectives
Badger, Buffalo, Coyote, Deeds, Deer, Elk, and Wolf, where most weapons are targeted, and all
flammable material is cleared from firing points and detonation areas pursuant to DA PAM 385-
63 (2003, as updated).

New fuelbreak and firebreak specifications have been developed for several of the Makua
Implementation Plan management units (Kaluakauila, Kahanahaiki, Pahole, Upper Kapuna,
West Makaleha, Ohikilolo, and Lower Ohikilolo). With the exception of Lower Ohikilolo,
which will be protected prior to the use of any weapon or prescribed fire at Makua, the new fire
protection systems will be operational within five years or prior to the implementation of
Column C in the Weapons Restrictions Table (see Table PD 2), whichever occurs earlier.
Because mowing or aerial herbicide treatment is expected to produce a thick layer of dead grass
that will take several years to decompose, aerial herbicide and mowing treatments will begin no
later than two years after the completion of this Biological Opinion in order to ensure that the
fuelbreak is operational within five years. Fuelbreak and firebreak construction will not detract
from implementation of the Makua Implementation Plan. It is anticipated that the wildland fire
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crew or contractors will be utilized to complete the fuel treatments that are farther than 3 m (10
ft) from endangered plants. Tracers, MK19, AT-4, SMAW, 2.75-caliber rocket, Javelin, and
TOW will not be used at Makua unless the Kaluakauila, Kahanahaiki, Pahole, Upper Kapuna,
West Makaleha, Ohikilolo, and Lower Ohikilolo fuelbreaks and firebreaks are completed and/or
maintained as detailed in this Project Description. If, after five years from the date of this
document, the fire protection systems are not completely installed and adequately maintained,
use of all devices on Table PD 2, and prescribed burning at Makua will be suspended until the
systems can be brought up to standard.

3.1.1 Fuel Treatments in South Lobe of Firebreak Road

Prior to implementation of Table PD 2, Columns B through E, the grass along a 60 m (197 ft)
strip of vegetation just inside the south lobe of the firebreak road will be maintained at 30 cm (1
ft) height or less by mowing, grazing or other fuel manipulation, such as frequent herbicide
treatments in conjunction with prescribed burning (Figure PD 6). This treatment will expand
existing grass treatment areas within the south lobe of the firebreak road by 17 ha (43 ac). This
fuelbreak, in conjunction with the existing 6 m (20 ft) mineral soil firebreak road, will provide
ground fire suppression forces an area where they can more easily conduct burnouts or attack
fires directly as they near the road. The spread of a large fire inside the south lobe of the
firebreak road will be effectively halted, and the width of vegetation clearing is adequate to
prevent the majority of spot fires from crossing the firebreak road, limiting the number of spot
fire ignitions outside the impact area.
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Figure PD 6. Minimum areas to be treated prior to implementation of Column B weapons
restrictions and reduced on-site helicopter staffing for limited weapons.

3.1.2 Fuel Treatments in Lower Ohikilolo Management Unit

Within the Lower Ohikilolo Management Unit, all standing live and dead grass will be removed
from within 2 m (6.6 ft) of all Makua Implementation Plan stabilization plants, and grass will be
controlled with herbicide utilizing an adaptive management approach within the 3 ha (7 ac) weed
control areas identified in the Makua Implementation Plan and shown in Figure PD 6. The
objective is that the fuel within the weed control area will not support the spread of fire given
winds less than 15 mph and one-hour fuel moisture of eight percent or higher. CIiff areas that
are too steep to access will be excluded from treatments. Grass removal within 2 m (6.6 ft) of all
stabilization plants will be completed prior to the use of any device listed in Table PD 2 and prior
to any prescribed burning at Makua. Successful completion will be achieved when grass
provides less than one percent cover within 2 m (6.6 ft) of all endangered plants. Fuel
manipulation within the weed control area will be achieved through an adaptive management
approach.

3.1.3 Fuel Treatments Protecting Pahole, Upper Kapuna, and West Makaleha
Eighty percent of the C-Ridge and East Rim management unit perimeters are protected by intact
shrub and forest vegetation that is 200 m (656 ft) wide. Depending on fuel moisture conditions
and the species composition of shrub or forest vegetation, fire rate of spread is between four and
400 percent slower in the shrub/forest than it is in the grass covered areas. The shrub/forest
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vegetation on the slopes of the valley serve as a shaded fuelbreak, slowing fires so that fire
suppression helicopters can contain them before they reach the management units. 1f small
portions of this shaded fuelbreak area are burned, the Army will restore shrub vegetation to the
burned portions of the fuelbreak and control grass in the burned areas so that grass cover does
not exceed 20 percent in any square meter on the burned area. If larger areas of the shaded
fuelbreak are burned, the Army will either restore shrub cover and control the grass on the
burned area or install and maintain a strategic firebreak sufficient to halt the spread of fire into
the management unit.

3.1.4 Fuel Treatments to be Completed Within Five Years or Prior to
Implementation of Column C Weapons Restrictions

Within five years of the completion of this Biological Opinion, or prior to implementation of
Column C weapons restrictions, additional fuelbreaks and firebreaks will be developed and
maintained in order to afford additional protection to endangered species and critical habitats in
the Kahanahakiki, Kaluakauila, and Ohikilolo management units. To the extent possible, the
specifications for these fuel modifications are outlined in this Project Description. Fuelbreak
placement or maintenance methodologies may be updated as new techniques are developed
through research or as skills are developed through the adaptive management process.
Modifications to fuelbreaks and firebreaks that provide protection equal to or greater than the
protection afforded by the fuelbreaks and firebreaks proposed in this Project Description may be
substituted for those provided in this Biological Opinion with the Service’s concurrence. The
Army will coordinate with the Service before altering fuelbreak or firebreak design or
implementation protocols.

3.1.4.1 Kahanahaiki Management Unit

At the northwest corner of the Kahanahaiki Management Unit, near the Makua Ridge weather
station, one of three alternative fire protection systems (Figure PD 7) will be established and
maintained in working condition in order for Column C through E weapons restrictions to be
applied at Makua. Four of the fires that escaped initial attack at Makua burned into the
Kahanahaiki Management Unit at this location (1970, 1984, 1995, and 2003), converting the
native shrub vegetation to grass. The area is on a south aspect with an average slope of 100
percent, and it is currently primarily grass-covered.
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Figure PD 7. Kahanahaiki Management Unit firebreak and fuelbreak alternative treatment areas
designed to prevent fires from continuing to breech the northern management unit perimeter.

The three alternative fire protection systems intended to prevent future fires from burning into
this area of Kahanahaiki are:

1) A new 150-m long, 20-m wide, 0.3 ha (0.8 ac) firebreak will be established and

maintained. The new firebreak will run along the outside of existing management unit
perimeter fence line. The firebreak would be kept free (less than one percent cover) of
live and dead grass and shrub fuels. The firebreak will be maintained with one or more
methods, which may include herbicide, hand tools, shade fabric, or permanent barrier
installation.

2) A new sprinkler system will be installed to deliver a spray of water to the 150-m long,

3)

20-m wide (0.3 ha (0.8 ac) area running along the outside of the Kahanahaiki
Management Unit fence line. The sprinkler system would be activated when the site is
threatened by fire and would provide one-half inch of precipitation on the vegetated area
per hour.

Grass will be controlled, and shrubs and trees will be reestablished on the 3-ha (7.3-ac)
area within 200 m of the Kahanahaiki Management Unit perimeter (Figure PD 8) to
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create a shaded fuelbreak. Grass cover will be reduced to less than 20 percent cover over
each square meter (10.8 square feet) in the shaded fuelbreak.

The rest of the western edge of Kahanahaiki, and the elepaio critical habitat in this area will be
protected from future wildfires utlilizing an adaptive management approach. The approach
initially selected is the use of aerial herbiciding and shrub seeding to create fuelbreaks to reduce
the risk of fire in the management unit area. Two sites, one on the south aspect at the top of C-
Ridge and another 40-m (131-ft) wide fuelbreak at the base of steep drainages on the northwest
slopes of C-Ridge, were selected for aerial herbicide and shrub seeding treatment. A total of 2.6
ha (5.3 ac) of grass will be treated with aerial herbicide nine times per year. To prevent erosion,
the sites will receive aerial seeding with shrub species. The northern site was targeted to prevent
fires from spreading rapidly up three main gulches where Oahu elepaio critical habitat and many
listed species occur.

I Firebreak (with No Grass or Shrub) or Sprinkler System Coverage (.8 acre) | [\
Kahanahaiki Fuelbreaks 40 - 200 meters wide

Figure PD 8. Kahanahaiki fuelbreaks and firebreak to reduce fire risk to endangered species and
critical habitats from large fires burning outside the firebreak road.

Kahanahaiki Fuelbreaks and Firebreak ——rme—— "
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3.1.4.2 Kaluakauila Management Unit and Punapohaku area

A combination of firebreaks and fuelbreaks will protect the Kaluakauila Management Unit. To
prevent intense grass fires from burning into the forest, a 6-ha (15-ac), 20-m (66-ft) wide
strategic fuelbreak with an integrated firebreak along the southern perimeter of the intact forest
vegetation will be established and maintained (Figure PD 9). To be considered adequately
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completed and maintained, all grass within each square meter of the designated fuelbreak area
(see Figure PD 9) within 20 m (66 ft) of the current forest edge must be either less than 30 cm
(1-ft) tall or must be less than 20 percent cover. A bare mineral soil firebreak, created with a
combination of herbicide and hand tools, of sufficient width to halt the spread of fire in the
adjacent fuels, will be integrated into the forest edge fuelbreak. It is anticipated that grass cutting
and herbicide work will be conducted throughout the years following the completion of this
Biological Opinion so that within five years, the current load of grass fuels is decomposed and
the fuelbreak will be operational. The Army is currently seeking funding to restore the grass
areas between the ridge and the forest to shrub vegetation. If areas of forest are restored, the 20-
m (66-ft) wide fuelbreak, with integrated mineral soil firebreak, would be moved southward, so
that restored forest areas will be protected by it. Helispots and permanent safety zones will be
established and maintained so that during a large fire, the Kaluakauila forest edge fuelbreak will
be safe and accessible for the rapid deployment and on-site patrol and staffing by wildland
firefighters, including skilled fireline supervisors and red-carded Army Natural Resources Staff.

HL\\::% =

Kaluakauila ?}_' \;z

S/ Safety_Zones [E3 Hejispots [ | State Park Firebreaks/Fuelbreaks A _ ; o1 oziome
Forest Edge Firebreak/Fuelbreak N 10l . " e

e

Figure PD 9. Kaluakauila Management Unit fuelbreaks, firebreaks, firefighter’s safety zones,
and helispots.

An existing road and a historic road on the State land adjacent to the north boundary of Makua
will be improved, given approval of the State, to prevent fires ignited in the vicinity of the public
beach from burning into the Kaluakauila Management Unit. The historic road area will be



Colonel Howard J. Killian 39

improved to provide for fire vehicle passage, and grass control conducted along the lower edge
of an existing paved road in the Yokohama vicinity will increase the likelihood that firefighters
will be able to prevent beach area fires from burning the Kaluakauila Management Unit (see
Figure PD 9).

Within five years of the completion of this Biological Opinion, or prior to implementation of
Column C weapons restrictions the Army will select and implement one of three alternative
measures to further minimize fire impacts to endangered species occurring within and adjacent to
the Kaluakauila Management Unit.

The three alternative measures intended to further minimize fire impacts in the Punapohaku area:

1) Complete 9 ha (23 ac) of fuel treatment along the interior of the northern portion of the
north lobe of the firebreak road and treat 3 ha (8 ac) of area in a historically forested
drainage to provide a continuous 60-m (197-ft) wide fuelbreak spanning the valley
(Figure PD 10). The 20 m (65.6 ft) immediately inside the firebreak road will be kept
shorter than 0.3 m (1 ft) and the total fuel load in the treatment area inside the firebreak
road will be maintained at less than 3.5 tons/ac (to avoid spotting). The fuel treatment
area inside the firebreak road will be kept cleared of shrubs taller than 0.6 m (2 ft). Fuel
treatment may be completed by any means, including mowing, grazing, herbicide
treatment, and prescribed burning. Within the portion of the fuelbreak extending from
the firebreak road to the valley rim, areas larger than 30 m (98.4 ft) with grass cover
greater than 20 percent will be removed with herbicide and aerial seeding with shrub and
tree seeds to maintain grass cover less than 20 percent (see Figure PD 10).
Approximately 60 percent of the shaded fuelbreak is currently dominated by dense shrub
and forest vegetation and 40 percent of the area (3 ha; 7.4 ac) will require fuel treatment.

2) Reduce fuel loading on a landscape scale to provide an area for fire suppression resources
to more efficiently suppress fires. The location and fuel treatment specifications will be
finalized with the written approval of the Service. An example of reduced fuel loading
treatment is intensive grazing of a 200-m (656-ft) wide fuelbreak in the vicinity of the
north lobe of the firebreak road.

3) The Army will work with the Makua Implementation Team to develop protocols to
ensure adequate protection for the Bonamia menziesii, Chamaesyce celastroides var.
kaenana, Euphorbia haeleeleana, Nototrichium humile and Schiedea hookeri growing
within and adjacent to Kaluakauila Management Unit. It may be necessary to develop
additional measures such as stabilization actions including genetic storage for vulnerable
individuals. Strategies may include analysis of genetic variability to determine the extent
of seed storage necessary in order to represent the genetic diversity of the plant
populations.
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Figure PD 10. Fuel treatment alternative to minimize fire risk to endangered species in the
Punapohaku area.

3.1.4.3 Ohikilolo Management Unit

The western tip of the Ohikilolo Management Unit will be protected from a fire burning from the
north by a new 60-m (197-ft) wide fuelbreak (Figure PD 11). A grassy cliff area will be
protected from fires with a combination of aerial herbicide and shrub seeding work. Work will
begin within one year of the completion of this Biological Opinion so that within five years, the
fuelbreak will be operational. Alternatives to this fuelbreak, which provide equal or greater
protection to the 1,000 Tetramolopium filiforme plants in this vicinity, may be implemented
instead, with the approval of the Service.
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Figure PD 11. Ohikilolo strategic fuelbreak, approximate size and location.
3.2 Firefighting Personnel

A staffing protocol has been developed to ensure that adequate fire suppression resources are
assigned to each live-fire training exercise at Makua. Staffing requirements vary by time of year
and weapon system in use to ensure that adequate fire suppression force is assigned. During all
training exercises when any weapon is being fired (including blanks) and during demolition
exercises, Makua will be staffed, at minimum, by five NWCG-qualified, arduous level pack
tested, red-carded wildland fire personnel with two Type 6 engines and one water tender.
Assigned fire staff will include a minimum of one Type 4 NWCG-Qualified Incident
Commander and two Engine Bosses (ENGB). Because the Army does not currently have staff to
fill the ENGB positions, Engine Operators (NWCG Type 1 Firefighter with local engine
experience) may be substituted for Engine Bosses until January 1, 2009. After January 1, 2009,
use of personnel who have not completed NWCG prerequisites of training, experience, task book
completion, and arduous level pack testing per PMS 310-1 National Interagency Incident
Management System Wildland Fire Qualification System Guide January 2006 (as updated) will
only be used to fill the five required NWCG-qualified firefighting staff positions at Makua in
limited instances. Wildland firefighters who are unqualified for their assigned positions will
demonstrate annual progress toward certification. No more than one of the five fire suppression
personnel staffing Makua on any particular shift will be unqualified for their assigned position.
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In the event of a large fire, additional ground forces, including red-carded Army Natural
Resources Staff and firefighters from cooperating agencies are likely to be assigned to provide
on-site protection to the Kaluakauila and Kahanahaiki management units and other areas. For
pre-planning purposes, to maintain daily preparedness for a large fire outside the firebreak road,
one fireline supervisor will be pre-assigned to coordinate suppression actions at the Kaluakauila
Management Unit and another will be pre-assigned to direct suppression actions at the
Kahanahaiki Management Unit. The assigned Incident Commander will document equipment,
firefighter, pilot, and helicopter assignments on the Daily Staffing Worksheet.

The five Army wildland fire personnel assigned to staff Makua will rotate among the following
positions: (1) one will be posted at all times during live-fire training on the top platform of the
Range Control tower to watch for fire starts and document the times and locations of all rounds
impacting outside the firebreak road (only grenades, mortars, artillery, AT-4, SMAW, 2.75-
caliber rockets, Javelin, and TOW are likely to be visible enough to easily make determinations
about impact locations); (2) one will be in the Range Control office confirming that WIMS is
operating properly, confirming that actual weather is consistent with forecasted weather (and
requesting an update to the forecast if there is a significant deviation), and confirming for the
Incident Commander that Range Control staff are applying weapons restrictions properly in their
radio communications with commanding officers conducting exercises down-range; (3) one will
be in direct communication with all of the on-site helicopter pilots so that when a fire ignites, the
helicopter response will not be delayed; and (4) the other two will work in the fire cache, and on
equipment and local fuels projects.

When a wildland fire ignites, fire suppression will take precedence over training. If the fire is
inside the firebreak road, the Incident Commander will determine when and for how long the
range needs to be closed for fire suppression work to be conducted down-range. If the fire is
outside the firebreak road, training will not commence until the fire is declared 100 percent
contained by the Incident Commander. No fire outside the firebreak road will be declared 100
percent contained until the outer 60 m (197 ft) of the burned area is 100 percent mopped up and
out. Thermal cameras mounted on Unmanned Aerial Vehicles may be used to determine fire
containment. Because most of the area contains unexploded ordinance, containment will usually
require substantial helicopter bucket work. At a minimum, an NWCG-qualified, pack tested,
red-carded Incident Commander Type 4, plus one Type 2 Firefighter will remain on scene and on
duty at Makua between 6 a.m. and 9 p.m. on all days when any fire is burning, inside or outside
the firebreak road, until the fire is 100 percent contained. At a minimum, an NWCG-qualified,
pack-tested, red-carded Incident Commander Type 5, plus one Type 2 Firefighter will remain on
site at Makua overnight whenever there is a fire outside the firebreak road that has not been
declared out. Once the fire is 100 percent contained, a minimum of one NWCG qualified, pack-
tested, red-carded Incident Commander Type 5 or higher Army staff person will be on site and
on duty at Makua between 6 a.m. and 9 p.m. on all days when any fire is burning inside or
outside the firebreak road, until the fire is declared 100 percent out. No fire will be declared 100
percent out until a full 48 hours have passed since the last heat or smoke was found. Training
will not occur on any day when there is not adequate fire resource staffing available to work
during the entire duration of any potential fire suppression operation, including weekends and
extended hours. Fires outside the firebreak road will only be declared out by the Army Wildland
Fire Management Officer or Assistant Wildland Fire Management Officer. Fires inside the
firebreak road will only be declared out by a red-carded, pack-tested U.S. Army Firefighter with
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minimum qualifications of NWCG Incident Commander Type 4. This will virtually eliminate
“restart” as an ignition source at Makua. Helicopter resources will be assigned to exercises in
accordance with a newly developed helicopter staffing protocol. All Incident Commanders
assigned to live-fire training at Makua will know the locations of listed species and critical
habitat and will have the authority to order any additional firefighting resources necessary to
prevent the fire from burning those areas. The Incident Commander will have the authority to
order additional helicopter support from cooperating agencies and private contractors.

The two Type 6 engines staffing Makua will be tested to ensure that they are running reliably
and that they are pumping 100 psi water pressure on demand (within 5 minutes of beginning to
pump with the engine) prior to initiation of live-fire training at Makua. A tested and operational
engine or pump must be on site at Makua prior to initiating any training that requires fire
suppression staffing. The water handling system on the two Type 6 engines will not be older
than 15 years since its manufacture date. Engines and helicopters may apply foam and fire
retardants in their fire suppression and containment operations, but these substances will not be
applied within 100 m (328 ft) of streams, ponds, or the ocean.

3.3 Fire Suppression Helicopter/Aircraft Staffing

Helicopters or other aircraft will be used for both fire suppression and fire detection at Makua.
Fire containment with air resources depends on the ability to perform at a pace in excess of the
fire’s rate of perimeter increase. Therefore, total combined continuous fireline productivity of
on-site and total assigned helicopters will vary by season, forecasted fire weather and scheduled
training activities.

Fire suppression helicopter staffing protocols have been designed for training and prescribed
burns (Appendix D) based on the successful containment of guinea grass fires as determined by
the CONTAIN module of BehavePlus fire behavior model (see Project Description, Section 9).
The total combined continuous fireline productivity of on-site and standby fire suppression
helicopters will vary by season, forecasted fire weather, and scheduled training activities. To
provide for changes in the configuration of fire suppression aircraft staffing, as availability of
various contract and military aircraft is affected by deployments and other factors, the total
productivity of assigned aircraft is specified, rather than the type and number of particular
helicopters.

Productivity rate estimates, designating the average rate of contiguous fire perimeter
extinguished in an hour, have been established for various aircraft proposed for use at Makua
(Table PD 4). The productivity rate in Table PD 4 are based on fire suppression capabilities
demonstrated by Blackhawks, Hughes 500, and UH-1H Huey aircraft, extrapolated to other
aircraft based on water capacity. Helicopter productivity is rated in chains/hour. A chain (ch) is
a forestry measurement term utilized by the fire behavior software; one chain is 20.1 m (66 ft).
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Table PD 4. Daytime Productivity Rates to be Used for Helicopters Assigned for Fire
Suppression Staffing at Makua.

Day Time Aircraft Productivity Estimates for Fire Suppression at Makua Military Reservation

Not Fueled at Makua

Fueled at Makua

20-foot wind speed 11
mph or higher OR No
"F"-Type WIMS

20-foot wind speed "'F"'-type
WIMS forecast: 10 mph or lower

. . Water . forecast for wind speed | for current and next three hours
A ft T Pilot T . .
reratt Type ot Type Capacity x:nzlgt(jnﬂgiﬁsl for all hours of scheduled] AND Expert Pilots Approved by
use OR Pilots not yet Army and Fish and Wildlife
approved by Army and | Service at These Productivity
Fish and Wildlife Service Rates
for Higher Productivity
CL415 Contractor | 1,800 gallons| n.a. 57 chains/hr 171 chains/hr
S61N or similar | Contractor |1,000 gallons 13 chains/hr 45 chains/hr 135 chains/hr
S61N or similar | Contractor | 800 gallons 10 chains/hr 36 chains/hr 108 chains/hr
CH-47 Military / . .
Chinook Contractor 2000 gallons 9 chains/hr 35 chains/hr n.a.
UH-60 . . .
Blackhawk Military | 660 gallons 9 chains/hr 30 chains/hr n.a.
CH-46 Military | 400 gallons 5 chains/hr 18 chains/hr na
Sea Knight y 9 o
CH-53 Militar 400 gallons 5 chains/hr 18 chains/hr n.a
Sea Stallion y 9 a
Bell 210 Contractor | 350 gallons 5 chains/hr 17 chains/hr 51 chains/hr
UH-1H Huey/ . . .
Bell 205 or 212 Contractor | 340 gallons 5 chains/hr 16 chains/hr 48 chains/hr
Bell 407 Contractor | 210 gallons 3 chains/hr 10 chains/hr 30 chains/hr
Bell 206 Long Contractor | 200 gallons 3 chains/hr 10 chains/hr 20 chains/hr
Ranger
Bell Jet Ranger | Contractor | 120 gallons 2 chains/hr 6 chains/hr 19 chains/hr
Hughes 500 Contractor | 110 gallons 2 chains/hr 6 chains/hr 18 chains/hr

Historically, difficulties have resulted when helicopters have not had access to fuel on-site at
Makua. For a particular helicopter’s productivity to be assessed as having on-site fueling
capability, a fuel tank or fuel truck will be placed at Makua with enough of the appropriate fuel
on board to provide 10 hours of flight time for that helicopter. The fuel truck or tank will be
compatible with the helicopter, and all Army and contract requirements will be finalized prior to
initiation of training or prescribed burning so refueling will be immediately available as needed
during the helicopters assigned shift and it will not take longer than 15 minutes to accomplish. If
multiple helicopters will be fueling from the same truck or tank, the truck or tank will have, at
the beginning of the fire, enough fuel on-site for 10 hours of flight time of all of the helicopters
that the truck is supporting. In fire situations when visibility at the Range Control helipads is
poor, an alternate on-site refueling area may be established at another location within 5 km (3
mi) of the Makua Range Control helipads.

To ensure that productivity rates in the table would be met by all pilots, productivity rates for the
least productive pilots are used as a basis for rating particular classes of aircraft. Therefore, the
rates in Table PD 4 are expected to be conservative. Army will document by video recording,
still photography, or other method that enables independent verification, the fire suppression
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helicopter productivity, in grass fuels, during the first hour of all wildland fires occurring outside
the firebreak road at Makua. Office of Aircraft Services — Certified pilots, and other pilots with
fire suppression experience may be given the higher productivity rates listed in Table PD 4 with
the approval of the Army and the Service. The Army may develop and submit revised fire
suppression aircraft productivity ratings for individual pilots or classes of aircraft for specific
fuel moisture and wind conditions. Individual pilots or classes of aircraft may be given ratings
higher than those in Table PD 4 if sufficient documentation is available to substantiate the
assignment of the revised rates. The revised rates and supporting documentation will be
submitted to the Service for review prior to the replacement of the rates listed in Table PD 4 for
use satisfying fire suppression staffing requirements at Makua. Given the approval of the
Service’s Field Supervisor, updated rates may be appended to the Biological Opinion for use
satisfying the fire suppression helicopter staffing requirements specified in this Project
Description.

Fire suppression staffing for live-fire training will meet or exceed the minimum requirements
listed in Table PD 5. Helicopter staffing will be based on two fire weather parameters
documented in WIMS for Makua Range weather station number 490301: (1) live herbaceous
fuel moisture for the previous day, and (2) National Weather Service “F” type observations of
wind speed for all hours of training and for the one to two hourly observations immediately
following each period of training. General fire weather forecasts and spot fire weather forecasts
issued by National Weather Service forecasters will not be used to make determinations about
helicopter fire suppression staffing. Hourly “F” type WIMS observations input by the National
Weather Service forecaster into WIMS must be used. If no “F” type WIMS observation is
available, helicopters will be staffed for wind speeds of 16 mph or higher

Response times for standby helicopters are maximum estimates. Standby helicopters will often
be called in to support suppression actions on larger fires inside the firebreak road. The Army

Incident Commander assigned to the fire will release standby helicopters as they are no longer

needed. Often, the spread of a fire outside the firebreak road will be successfully halted by the
on-site helicopters and standby helicopters will be cancelled prior to their arrival on the fire.

When blanks are fired from designated mowed areas which are separated from patches of tall
grass by a bare mineral soil firebreak, wide enough to stop a fire burning in the mowed grass
fuels, no helicopter staffing will be required. When blanks are fired from areas which are not
mowed or which are not separated from taller grass fuels by a firebreak, fire suppression
helicopters will be staffed pursuant to fire suppression helicopter staffing guidelines specified for
5.56 SRTA (Table PD 5).

Table PD 5 (On Following Page). Helicopter Staffing: Minimum Helicopter Fire Suppression
Capability Assigned to Daytime Live-fire Training at Makua by Time of Year and Potential Fire
Ignition Location.
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Wind Directions N, NNE, NE, ENE, E, and ESE Only: Fire Suppression Helicopter (Aircraft) Staffing Requirements(*1): Minimum Fire Suppression Capability (*2) of Fire
Suppression Helicopters Assigned for Water Drops During Exercises at Makua (*3)(*4)(*5)(*6)

Maximum 10-minute average 20-foot Live Herbaceous Fuel Moisture - WIMS Calculated on Previous Day

windspeed and direction for WIMS station

# 490301, Makua Range, for all WIMS "F 50 % - 59 %

Type Observations issued by Nat'l 200 % or o o
Weather Serv. for all hours of training and|  higher | *3° /‘2*5)199 " (120 9% - 149 9% | 100 9% - 1199%| 809%-99% | 70%-79% | 60%-69% (fr:qar:lés(/;?”
the one or two hourly observations (*5) 6) y
immediately following completion of

training (*7).

17 chains/hr 21 chains/hr 25 chains/hr | 41 chains/hr 71 chains/hr 78 chains/hr | 87 chains/hr 97 chains/hr
(9 on-site / 11 on-site / (13 on-site / (21 on-site / (30 on-site / (30 on-site / (30 on-site / (30 on-site/
8 standby) 10 standby) 12 standby) 20 standby) 41 standby) 48 standby) 57 standby) 67 standby)

5 mph or less,
Direction N through ESE Only

26 chains/hr | 31 chains/hr | 37 chains/hr | 63 chains/hr | 113 chains/hr | 124 chains/hr | 138 chains/hr | 154 chains/hr
(13 on-site / (16 on-site / (19 on-site / (30 on-site / (30 on-site / (30 on-site / (30 on-site / (60 on-site/
13 standby) 15 standby) 18 standby) 33 standby) 83 standby) 94 standby) 108 standby) 94 standby)

6-10 mph,
Direction N through ESE Only

35 chains/hr | 44 chains/hr | 52 chains/hr | 90 chains/hr | 164 chains/hr | 180 chains/hr | 200 chains/hr | 224 chains/hr
(18 on-site / (22 on-site / (26 on-site / (30 on-site / (30 on-site / (30 on-site / (60 on-site / (60 on-site /
17 standby) 22 standby) 26 standby) 60 standby) | 134 standby) [ 150 standby) | 140 standby) | 164 standby)

11 - 15 mph,
Direction N through ESE Only

16 mph or higher (or if no NWS "F" Type | 42 chains/hr 52 chains/hr 62 chains/hr | 107 chains/hr | 197 chains/hr | 217 chains/hr | 241 chains/hr | 270 chains/hr
Observation WIMS Forecast Issued for All[ (10 on-site / (13 on-site / (30 on-site / (30 on-site / (60 on-site / (60 on-site / (60 on-site / (90 on-site /
Hours of Training) 32 standby) 39 standby) 32 standby) 77 standby) 137 standby) | 157 standby) | 181 standby) | 180 standby)

For Wind Directions other than E, NE, and E forecasted in WIMS "F"-Type forecast

Maximum 10-minute average 20-foot Live Herbaceous Fuel Moisture - WIMS Calculated on Previous Day

windspeed for WIMS station # 490301,

Makua Range, for all WIMS "F" Type 50 % - 59 %

Observations issued by Nat'l| Weather 200 % or o o
Serv. for all hours of training and the one higher 150 A()*S;ng %) 120 % - 149 % | 100 9% - 119 % | 80%-99% | 7096-79% | 609 - 69% (AB;a;l;Sé)BnTy
or two hourly observations immediately (*5)

(6))

following completion of training (*7).

22 chains/hr 28 chains/hr 34 chains/hr | 56 chains/hr | 98 chains/hr | 108 chains/hr | 120 chains/hr | 135 chains/hr
(11 on-site / (14 on-site / (17 on-site / (28 on-site / (30 on-site / (30 on-site / (30 on-site / (60 on-site/
11 standby) 14 standby) 17 standby) 28 standby) 68 standby) 78 standby) 90 standby) 75 standby)

5 mph or less:
Wind Direction Not Specified

33 chains/hr | 42 chains/hr | 49 chains/hr | 86 chains/hr | 150 chains/hr | 165 chains/hr | 183 chains/hr | 206 chains/hr
(17 on-site / (21 on-site / (25 on-site / (30 on-site / (30 on-site / (30 on-site / (30 on-site / (90 on-site/
16 standby) 21 standby) 24 standby) 56 standby) 120 standby) 35 standby) 153 standby) | 116 standby)

6 - 10 mph
Wind Direction Not Specified

41 chains/hr | 50 chains/hr 60 chains/hr | 104 chains/hr | 182 chains/hr [ 201 chains/hr | 228 chains/hr | 250 chains/hr
(21 on-site / (25 on-site / (30 on-site / (30 on-site / (30 on-site / (60 on-site / (60 on-site / (90 on-site /
20 standby) 25 standby) 30 standby) 74 standby) 152 standby) | 141 standby) | 163 standby) | 160 standby)

11 - 15 mph
Wind Direction Not Specified

16 mph or higher (or if no NWS "F" Type | 42 chains/hr 52 chains/hr | 62 chains/hr | 107 chains/hr | 197 chains/hr | 217 chains/hr | 241 chains/hr | 270 chains/hr
Observation WIMS Forecast Issued for All| (21 on-site / (26 on-site / (30 on-site / (30 on-site / (60 on-site / (60 on-site / (60 on-site / (90 on-site /
Hours of Training) 21 standby) 26 standby) 32 standby) 77 standby) 137 standby) | 157 standby) | 181 standby) | 180 standby)

(*1) Table indicates total fire suppression helicopter staffing assigned to Makua, including on-site and standby resources. On-site helicopters will have buckets
attached and tested so that their first full load of water is dropped on the fire's perimeter within 15 minutes of the fire's ignition. The other assigned helicopters will
be positioned so that their first full load of water is dropped on the fire perimeter within one hour of any fire's ignition outside the firebreak road. The assigned
incident commander will maintain a list of additional unassigned helicopters which are likely to be available to support fire suppression efforts at Makua, with two
hour response times, in the event of a need for contingency resources.

(*2) Fire suppression capability, or fireline construction rate of all fire suppression helicopters is rated in chains/hour. Chains/hour indicates the continuous
helicopter fireline construction rate (third hour of production) in dense, long-unburned guinea grass at Makua and is a function of turnaround time, length of fire
perimeter each water drop extinguishes, and percent of time that is unproductive due to refueling. Refer to Helicopter Productivity Table or individual pilot
qualifications card for helicopter productivity rates.

(*3) No helicopters required - rain and blanks in designated areas: No fire suppression helicopter staffing is required when the most recent hourly WIMS-
calculated 1-hr and 10-hr fuel moisture values for all three of the Makua WIMS weather stations (490301, 490302, and 490303) are 35 percent or higher as a result
of documented precipitation registered at all three weather stations. When only blanks are being fired from firing points in mowed objectives which are separated
from tall grass areas by a bare mineral soil firebreak, no helicopter staffing is required.

(*4) Reduced Total Helicopter Staffing for 5.56 SRTA Ball Ammo: When the grass within 60 meters along the inside edge of the south lobe of the firebreak road is
mowed to one foot height or less, and the SRTA firing points are separated from unmowed grass areas by a bare mineral soil break, only 30 chains/hr of total fire
suppression helicopter support is required to be on-site. No additional standby helicopters are required. A list of available contingency helicopters will be kept by
the incident commander, but because these aircraft will not be assigned to Makua until after a fire ignition, response times for contingency aircraft are likely to be
several hours.

(*5) No on-site helicopter: When Live Herbaceous Fuel Moisture at WIMS Station 490301 is 150 percent or higher Ball Ammunition, Demolitions and Hand
Grenades and Smoke Grenades in designated pits or designated bare mineral soil areas inside the south lobe of the firebreak road may be used with no on-site
helicopter. Full fire suppression helicopter staffing would be assigned to Makua with a one hour response time. The grass within 60 meters along the inside edge of]
the south lobe of the firebreak road is mowed to one foot height or less (or live herbaceous fuel moisture measured within the past week is 200 percent or greater) in
order for the on-site helicopter requirement to be waived for these weapons.

(*6) The following reduced on-site fire suppression helicopter staffing applies only when the grass within 60 meters along the inside edge of the south lobe of the
firebreak road is mowed to one foot height or less: When ball ammunition, hand grenades or demolitions are being used only in designated grass-free pits in Green
fire danger rating conditions, on-site fire suppression staffing may be reduced to one half of the staffing level shown in the table. Total helicopter staffing would not
be affected. The helicopter(s) which would have been on-site would respond, along with the other standby helicopters assigned to Makua so their first full load of
water would be dropped on the fire perimeter within one hour of any fire's ignition outside the firebreak road.

(*7) If no "F" type observation is available in WIMS for each hour of training and for the hour following training, helicopters will be staffed for windspeeds of 16
mph or higher. If training is occurring in the yellow, helicopter staffing will be determined based on the highest wind speed and worst-case wind direction
forecasted in an "F" type forecast during all hours of training and for the two hourly “F" type hourly observations immediately following the end of all periods of
training. For training which is scheduled to occur only during green fire danger periods, helicopter staffing will be determined based on the highest wind speed and
worst wind direction forecasted in an "F" type forecast during all hours throughout the period of scheduled training and for the hourly "F" type observation
immediately following all periods of training.

Green and Yellow Fire Danger conditions suitable for training rarely occur in grey shaded boxes.
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Regardless of whether fueling will be done on-site or back at Wheeler, the on-site assigned fire
suppression helicopters standing by during exercises at Makua will maintain enough fuel on
board to provide one hour of continuous fire bucket operation in addition to any fuel needed to
fly to the refueling site after the first hour of work is done. On-site fire suppression helicopters
may fly missions in Makua valley during their assigned standby time as long as their buckets
remain attached after testing and they maintain the minimum fuel necessary to always fulfill their
one-hour minimum fire suppression flight time requirement. If an on-site fire suppression
helicopter’s fuel falls below the minimum required one-hour fuel level, live-fire training will be
suspended until the helicopter is adequately fueled.

Helicopter staffing for prescribed burns is specified in Prescribed Burn Plan MMR 06-03 (see
Appendix D). Until all Kaluakauila Management Unit fire minimization measures (see Project
Description Section 3.1.4.2) are completed, all assigned fire suppression helicopters, including
standby helicopters, will be located on-site at Makua when prescribed burning is conducted
inside the north lobe of the firebreak road. Fire minimization measures are scheduled to be
completed prior to implementation of Column C weapons restrictions, or within the first five
years after the completion of this Biological Opinion.

Currently, the Army does not utilize helicopters for fire suppression at Makua after legal
twilight, which occurs approximately 30 minutes after sunset. To minimize the risk of a fire
ignition so late in the day that the fire would be left to burn without this fire suppression resource
overnight, weapon use will be curtailed prior to sunset. As long as the fire danger rating
recorded by WIMS for the Makua Range weather station is Green, weapon use may continue
until one hour prior to legal twilight. When the fire danger rating is Yellow, weapon use will
stop two hours prior to legal twilight. Night productivity rates for helicopters conducting fire
suppression operations have not been determined, but are likely to be low. Night productivity
rates for helicopters will be determined when the Army allows nighttime helicopter fire
suppression. The Army will submit proposed night productivity rates to the Service for
approval, and the new rates will be appended to this Biological Opinion prior to the
implementation of night live-fire training at Makua. If limitations are placed on the number of
helicopters permitted for use at one time on a fire suppression assignment in Makua valley, then
the helicopter staffing requirements will be met with the use of higher productivity aircraft.
More productive aircraft are likely to be necessary for fire suppression work when live
herbaceous fuel moistures are lower.

Of the 40 new fuel models described in Scott and Burgan (2005), guinea grass has a greater total
fuel load than all except for the four slash fuel models and four other heavy fuel models (SH7
Chaparral, SH9 Florida Scrub, TU5 and TL9 heavy forest understory or litter). Guinea grass fuel
load estimates range from 8.8 to 11 tons per acre with fuel bed depth estimates between 1.88 and
5 feet (Beavers 2001; Wright et al 2002; Scott and Burgan 2005). Anticipated fire behavior, lack
of barriers to fire spread, the high value of resources at risk, and the otherwise scarce availability
of aircraft necessitate confirmation of availability of fire suppression helicopters to suppress a
fire or spot fire occurring at any location in Makua on days when live-fire training is scheduled.
Fire suppression helicopter staffing requirements are based on the performance of helicopters in
relation to predicted growth of fires burning in guinea grass. Examples of predicted fire acreages
are presented in Section 9. As the guinea grass fuel model is refined and researchers gain a more
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thorough understanding of rate of spread of headfires burning in mature stands of guinea grass
under various live herbaceous fuel moisture, dead fuel moisture, and wind conditions,
adjustments may be made to the Makua fire suppression helicopter staffing guidelines so that the
fire sizes predicted by the CONTAIN module of BehavePlus remain equal to or are smaller than
the acreages predicted by this fire spread model, utilizing the current guinea grass fuel model
parameters and the current helicopter staffing guidelines. Changes in the guinea grass fuel
model may result in either increases or decreases in the fire suppression helicopter staffing
requirements. Updated helicopter staffing requirements, agreed to in writing by the Service
Field Supervisor, will be appended to the Biological Opinion and will replace the requirements
currently specified in Table PD 5. Updated helicopter staffing guidelines will not be instituted at
Makua without this prior written approval of the Service Field Supervisor.

3.4 Fire Reconnaissance

In accordance with the requirements specified in Table PD 5, at least one fire suppression
helicopter will be on site at Makua during, and for one hour following live-fire training activities
except when 2.75-caliber rockets, Javelin, and TOW weapons are fired, in which case, the on-
site helicopter(s) will remain on site for two hours following the use of these types of
ammunition. When 2.75-caliber rockets, a Javelin, or a TOW has been fired at Makua, all
wildland fire ground forces and at least one on-site fire suppression helicopter will remain on site
for two hours after the last round from one of these weapons is fired to better ensure that all fires
outside the firebreak road are able to grow large enough to be identified and extinguished. The
helicopter(s) will take the assigned Incident Commander (and, if there are multiple aircraft
available, the Engine Bosses) for a one-hour reconnaissance flight over the surface danger zones
of the weapons fired so that the area, particularly the forested area, can be thoroughly checked
for fire ignitions.

3.5 Dip Site and Water Supply

The upper dip site must be supplied with enough water to continuously keep half of the total
assigned helicopters operating at full productivity. Within the next five years, the existing 4 cm
(1.5 in) pipe distributing water from the city’s water meter will be upgraded to provide increased
flow capacity, the water storage tank at the Makua Range office will be upgraded to hold
227,000 liters (60,000 gallons), and an overhead stand pipe fill station will be added to ease
engine refill.

3.6 Wildland Fire Reporting

Several wildland fire reporting requirements will be implemented. First, at the commencement
of firefighter and helicopter staffing periods, the assigned Army Incident Commander will
document the names, qualifications, and equipment types of each of the firefighters and pilots
staffing Makua. On any day when wind speeds greater than 16 mph are forecasted, the
availability of contingency helicopter(s) with two-hour availability will be documented. This
form will be faxed or emailed to the Service’s Makua Biological Opinion Implementation
Biologist within one hour of the beginning of each daily or nightly period that Makua is staffed
for fire suppression. An example of the Makua Daily Staffing worksheet is shown in PD 12 (see
Pages 49 and 50).
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Makua Fire Suppression Daily Staffing Worksheet - Day Shift. Date: / /2007
Page 1 of 2

Helicopter Productivity Worksheet:

A. What is the Live Herbaceous Fuel Moisture %, Calculated for Makua Range Weather Station
(WIMS Station # 490301) for the Previous Day: Y|
Has the National Weather Service Fire Weather Forecaster Issued an F-Type WIMS Observation
for all hours of training? Yes / No
What is the Maximum 10-minute Average 20-Foot Wind Speed Forecasted in WIMS "'F"* Type
National Weather Service for all hours of training and for the the hour immediately following
completion of training (If F-Type Observations incomplete, use 16 mph)?

Miles/Hour]

What is the Total Fire Suppression Helicopter Productivity Required (Chains/hour): .
Total chains/hour|

What is the regular on-site helicopter fire suppression force required (Chains/hour)? ®nisitelchains/hour

Is the 60 meters along the inside edge of the south lobe of the firebreak road mowed to 1 foot height? Yes / No
Are blanks, ball ammunition, and demolitions, hand grenades, and smoke grenades in designated
pits or designated bare mineral soil areas the only weapons being used? Yes / No

Reduced on-site helicopter staffing: If Blanks, ball ammunition, and/or demolitions and hand
grenades in designated grass-free pits are the ONLY things being used, and the 60 meter area inside |  gjanks, Ball Ammo, Demolitions, Hand
the south lobe of the firebreak road is mowed to a height of 1 foot or less, then 1/2 of the regular on- Grenades, Smoke Grenades
site helicopter fire suppression force may be assigned. 1/2 on-site: ch/hr

No on-site helicopter staffing: Is Live Herbaceous Fuel Moisture 150 percent or higher? Is the 60
meters along the inside edge of the south lobe of the firebreak road mowed to 1 foot height? If
answer is yes to all three questions, no helicopter is required to be on-site. All helicopter staffing will
respond within one hour of fire ignition outside firebreak road.

Live Herbaceous 150 Percent and Higher:
Blanks, Ball Ammo, Demolitions, Hand
Grenades, Smoke Grenades
on-site ch/hr

Use these results to assign individual helicopters for training at Makua on table on page 2

Wind Directions N, NNE, NE, ENE, E, and ESE Only: Fire Suppression Helicopter (Aircraft) Staffing Requirements(*1): Minimum Fire Suppression Capability
(*2) of Fire Suppression Helicopters Assigned for Water Drops During Exercises at Makua (*3)(*4)(*5)(*6)

Maximum 10-minute
average 20-foot
windspeed and direction
for WIMS station #
490301, Makua Range, for
all WIMS "F" Type
Observations issued by

Live Herbaceous Fuel Moisture - WIMS Calculated on Previous Day

Nat'l Weather Serv. for all 50 % - 59 %
ini 0 i 0p -
hours of training and the (200 A:Er higher| 150 /o’ 199 % 120%-149% | 100%-119% | 809%- 99 % 70%- 79 % 60 % - 69 % (Blanks/Ball
one or two hourly (*5) (*5) Ammo Only
observations immediately (*6))

following completion of
training (*7).

5 mph or less, 17 chains/hr 21 chains/hr 25 chains/hr 41 chains/hr 71 chains/hr 78 chains/hr 87 chains/hr 97 chains/hr
Direction N through ESE (9 on-site / 11 on-site / (13 on-site / (21 on-site / (30 on-site / (30 on-site / (30 on-site / (30 on-site/
Only 8 standby) 10 standby) 12 standby) 20 standby) 41 standby) 48 standby) 57 standby) 67 standby)
6 - 10 mph, 26 chains/hr 31 chains/hr 37 chains/hr 63 chains/hr 113 chains/hr | 124 chains/hr | 138 chains/hr | 154 chains/hr
Direction N through ESE (13 on-site / (16 on-site / (19 on-site / (30 on-site / (30 on-site / (30 on-site / (30 on-site / (60 on-site/

Only 13 standby) 15 standby) 18 standby) 33 standby) 83 standby) 94 standby) 108 standby) 94 standby)
11 - 15 mph, 35 chains/hr 44 chains/hr 52 chains/hr 90 chains/hr 164 chains/hr

Direction N through ESE (18 on-site / (22 on-site / (26 on-site / (30 on-site / (30 on-site /
Only 17 standby) 22 standby) 26 standby) 60 standby) 134 standby)
16 mph or higher (or if no
NWS "F" Type 42 chains/hr 52 chains/hr 62 chains/hr 107 chains/hr
Observation WIMS (10 on-site / (13 on-site / (30 on-site / (30 on-site /
Forecast Issued for All 32 standby) 39 standby) 32 standby) 77 standby)

Hours of Training)

For Wind Directions other than E, NE, and E forecasted in WIMS "F"-Type forecast

Maximum 10-minute
average 20-foot
windspeed for WIMS

Live Herbaceous Fuel Moisture - WIMS Calculated on Previous Day

station # 490301, Makua
Range, for all WIMS "F"
Type Observations issued
"o hours of training and. 800% 59 %
the one or two hourly | 2° %(fg)h'ghe' 150 %E*;_))lgg %1 12096-149% | 100%-119% | 80%-99% | 70%-79% | 609%-69% f:n:?g;?y
observations immediately (+6))
following completion of
training (*7).
5 mph or less: 22 chains/hr 28 chains/hr 34 chains/hr 56 chains/hr 98 chains/hr 108 chains/hr 120 chains/hr 135 chains/hr
Wind Direction Not (11 on-site / (14 on-site / (17 on-site / (28 on-site / (30 on-site / (30 on-site / (30 on-site / (60 on-site/
Specified 11 standby) 14 standby) 17 standby) 28 standby) 68 standby) 78 standby) 90 standby) 75 standby)
6 - 10 mph 33 chains/hr 42 chains/hr 49 chains/hr 86 chains/hr 150 chains/hr | 165 chains/hr | 183 chains/hr 206 chains/hr
Wind Direction Not (17 on-site / (21 on-site / (25 on-site / (30 on-site / (30 on-site / (30 on-site / (30 on-site / (90 on-site/
Specified 16 standby) 21 standby) 24 standby) 56 standby) 120 standby) 35 standby) 153 standby) 116 standby)
11 - 15 mph 41 chains/hr 50 chains/hr 60 chains/hr 104 chains/hr 182 chains/hr
Wind Direction Not (21 on-site / (25 on-site / (30 on-site / (30 on-site / (30 on-site /
Specified 20 standby) 25 standby) 30 standby) 74 standby) 152 standby)
16 mph or higher (or if no
NWS "F" Type 42 chains/hr 52 chains/hr 62 chains/hr 107 chains/hr
Observation WIMS (21 on-site / (26 on-site / (30 on-site / (30 on-site /
Forecast Issued for All 21 standby) 26 standby) 32 standby) 77 standby)

Hours of Training)
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Makua Fire Suppression Daily Staffing Worksheet - Day Shift. Date: / /2007

Page 2 of 2

Ground Resources Assigned:

Staff Position:

NWCG-Qualified Person Assigned

NWCG-qualified I1C Type 4 (or other person approved by Service):

NWCG Engine Boss (#1) (ENOP until 1/1/2009):

Type 6 (or larger) Engine Equip #: [

Assigned to Kaluakauila or Kahanahaiki (circle one)

Firefighter Type 2:

NWCG Engine Boss (#2) (ENOP until 1/1/2009 and after 1/1/09 with Service approval):

Type 6 (or larger) Engine Equip #: [

Assigned to Kaluakauila or Kahanahaiki (circle one)

Firefighter Type 2:

Water Tender Number:

Required On-Site combined Helicopter Productivity (from page 1): On-site ch/hr
Required Total helicopter productivity (On-site + Standby) from tables on

Pageg 1: Total chains/hr

Helicopters Assigned to Satisfy Staffing Requirements: See
productivity table below or highly skilled pilot's "red card" for rating.
Tail # Pilot Name, Phone# Fuel on site? Helo. Productivity

On-site: Yes / No chains/hr
On-site: Yes/ No chains/hr
On-site: Yes/ No chains/hr
On-site: Yes / No chains/hr
Subtotal: On-site chains/hour On-site total ch/hr
Standby: Yes / No chains/hr
Standby: Yes / No chains/hr
Standby: Yes/No chains/hr
Standby: Yes / No chains/hr
Subtotal: standby helicopter productivity (chains/hour): Standby subtotal___ ch/hr
Total helicopter productivity assigned (On-site + Standby): Total chains/hr]

Day Time Aircraft Productivity Estimates for Fire Suppression at Makua Military Reservation

Not Fueled at Makua Fueled at Makua
20-foot wind speed 11
mph or higher OR No 20-foot wind speed "'F**-type
"F"-Type WIMS WIMS forecast: 10 mph or lower
. . Water . forecast for wind speed | for current and next three hours
Aircraft Type | Pilot Type Capacity C\;:n?gtgn%'}ﬂ(ﬁ:sl for all hours of scheduled] AND Expert Pilots Approved by
use OR Pilots not yet Army and Fish and Wildlife
approved by Army and | Service at These Productivity
Fish and Wildlife Service Rates
for Higher Productivity
CL415 Contractor {1,800 gallons| n.a. 57 chains/hr 171 chains/hr
S61N or similar | Contractor [1,000 gallons 13 chains/hr 45 chains/hr 135 chains/hr
S61N or similar | Contractor | 800 gallons 10 chains/hr 36 chains/hr 108 chains/hr
CH-47 Military / . .
Chinook Contractor 2000 gallons 9 chains/hr 35 chains/hr n.a.
UH-60 - . .
Blackhawk Military | 660 gallons 9 chains/hr 30 chains/hr n.a.
CcH-46 Militar: 400 gallons 5 chains/hr 18 chains/hr n.a
Sea Knight Y 9 o
CH-53 Militar: 400 gallons 5 chains/hr 18 chains/hr n.a
Sea Stallion Y 9 o
Bell 210 Contractor | 350 gallons 5 chains/hr 17 chains/hr 51 chains/hr
UH-1H Huey/ . . .
Bell 205 or 212 Contractor | 340 gallons 5 chains/hr 16 chains/hr 48 chains/hr
Bell 407 Contractor | 210 gallons 3 chains/hr 10 chains/hr 30 chains/hr
Bell 206 Long Contractor | 200 gallons 3 chains/hr 10 chains/hr 20 chains/hr
Ranger
Bell Jet Ranger | Contractor | 120 gallons 2 chains/hr 6 chains/hr 19 chains/hr
Hughes 500 Contractor | 110 gallons 2 chains/hr 6 chains/hr 18 chains/hr
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Figure PD 12. Two page Makua Daily Fire Suppression Staffing Worksheet to be completed and
faxed to the Service each day that Makua is staffed by fire suppression personnel.

The Army will inform the Service’s Makua Biological Opinion Implementation Biologist, via
telephone, within one hour of any fire burning outside the firebreak road at Makua. Subject to
updates, contact information for the Service’s Makua Biological Opinion Implementation
Biologist is: Dawn Greenlee, phone (808) 792-9469, cell phone (808) 927-4602, fax (808) 792-
9580. In order to substantiate the productivity rates and helicopter staffing guidelines proposed
in this Project Description, the Army will document by video recording, still photography, or
other method that enables independent verification, the fire rate of spread and fire suppression
helicopter productivity during the first hour of all wildland fires burning grass areas outside the
firebreak road at Makua. Complete, unedited copies of all video or other data will be provided to
the Service. Service staff may view any military activities or fires at Makua from the vicinity of
the tower at the Range Control office at any time. Service staff may obtain additional
information about any fires or activities at Makua from Army Department of Public Works staff
or personnel designated by Department of Public Works to provide information to Service staff.
The Army will provide the Service with copies of fire reports for all, regardless of location or
cause, wildland fires occurring at Makua on a quarterly basis. A list of the date, time, and
location of all munitions impacting outside the south lobe of the firebreak road will also be
provided to the Service each quarter.

The Army will invite the Service to a meeting or After Action Review regarding all fires that
occur outside the firebreak road at Makua or that burn on-site or off-site Makua Implementation
Plan management units within 10 days of the incident. The Army will provide the Service with
complete copies of video or other data taken during the fire and evaluation of the fire suppression
response and final fire acreage of all fires in relation to the fire size predicted by the CONTAIN
module of the BehavePlus fire behavior model.

3.7 Prescribed Burning

The Army may conduct prescribed burns within the north and south lobes of the firebreak roads
to reduce fuels, prepare sites for unexploded ordinance clearance, or for other purposes, in
accordance with the Prescribed Burn Plan MMR 06-03 in Appendix D. The prescription that
will be used to conduct such burns at Makua is included in this Project Description (Section 9).
No prescribed burn will be conducted without an on-site observer from the Service, without the
prior approval of the Service. In summary, the burns will be conducted only when live
herbaceous fuel moisture is 100 percent or higher, under cool burning conditions with minimum
one-hour fuel moistures of eight percent under most conditions, with highly skilled staff, and
with adequate on-site and standby fire suppression forces assigned to contain spot fires.
Helicopter staffing for prescribed burns is specified in Prescribed Burn Plan MMR 06-03 (see
Appendix D). Until all Kaluakauila Management Unit fire minimization measures (see Project
Description Section 3.1.4.2) are completed, all assigned fire suppression helicopters, including
standby helicopters, will be located on-site at Makua when prescribed burning is conducted
inside the north lobe of the firebreak road. Fire minimization measures are scheduled to be
completed prior to implementation of Column C weapons restrictions, or within the first five
years after the completion of this Biological Opinion. Live-fire training and prescribed burning
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will be suspended, after five years of the completion of this Biological Opinion, unless the
fuelbreaks and firebreaks specified in this Project Description are completed and maintained.
The fire suppression helicopter staffing requirements specified in Prescribed Burn Plan MMR
06-03 will be updated, with the approval of the Service, as the guinea grass fuel model is updated
to incorporate new fire rate of spread data. Alterations, which do not increase the fire risk to
endangered species and critical habitats, may be made to Prescribed Burn Plan MMR 06-03, with
the approval of the Service. Prescribed Burn Plan MMR 06-03 (see Appendix D) is the only
prescribed burn prescription covered under this Biological Opinion. The Army will conduct
separate consultations with the Service for any prescribed burns at Makua which are not covered
by Prescribed Burn Plan MMR 06-03.

3.8 WIMS Weather Observations

Range use restrictions are driven by indices calculated by the National Fire Danger Rating
System (NFDRS) calculator in WIMS for the Makua Range weather station number 490301.
Three NFRDS remote automated weather stations, maintained in accordance with NWCG
National Fire Danger Rating System Weather Station Standards, PMS 426-3, May 2005
(http://www.fs.fed.us/raws/standards/NFDRS_final_revmay05.pdf), using NFDRS fuel model N,
Climate Class 2, 1978 model, will be maintained at their current locations at Makua. Once each
year, when cured grass starts to turn green again (approximately November 1), the stations will
be “greened up” in WIMS. Activities with higher risk of igniting wildland fires are restricted to
periods of low and medium fire danger when fires will be less likely to ignite and easier to
suppress. Weapons restrictions in Table PD 2 are color coded based on the maximum fire
danger, based on the burning index calculated by WIMS, under which the weapon will be used.

Weather observations are collected automatically each hour by the weather station and
transmitted via satellite to servers that automatically disseminate the information to WIMS,
which is accessed via internet. Weather observations are automatically taken at two minutes
before the hour and are available for viewing in WIMS by 7 to 10 minutes after the hour. Once
the data becomes available in WIMS, it takes an additional minute for Army staff to enter the
current “state of the weather” and to query WIMS for the indices calculated from that hourly,
type “S” (special) observation. Per NFDRS standards, fuels may be wet flagged, or state of the
weather may be set to 5, 6, or 7 only when it is raining over the entire valley, or when the 10-
hour fuel moisture reading at all three Makua stations is 20 percent or higher as a result of recent
rain. Heavy dew is unusual at Makua. The hourly “state of the weather” observations and
calculated indices are archived by WIMS and can be viewed by all interagency WIMS users.
The 10:58 a.m. weather reading is displayed in WIMS as observation time “10.” Weapons
restrictions are summarized in Table PD 2. Hourly fire danger ratings are viewed by Range
Control staff, and notifications of weapons restrictions are made in such a way that it ensures that
no detonations of restricted weapons occur after 15 minutes after the hour. For example, if the
burning index, calculated in WIMS from the weather sample taken at 10:58 am is in the Red, no
weapon or detonation will occur any later than 11:15 am. If the WIMS system is not maintained
properly and operating so that the burning index can be calculated by WIMS, no live fire, blanks,
or demolitions will be conducted at Makua. There is no acceptable alternative way to calculate
the burning index other than WIMS. If the weather station does not transmit a particular hour’s
weather data, including 10-minute average wind speed, via the Automated Sorting, Conversion
and Distribution System (ASCADS http://www.fs.fed.us/raws/book/ascads/) to WIMS, the fire
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danger will be assumed to be in the Red and range restrictions will be applied accordingly.
Instantaneous query of station weather readings or use of algorithms or FireFamily Plus or
WeatherPro to fill in for missing data is not sufficient to calculate the hourly burning index for
range use. To reduce the station’s down time, which results from an instrument or data logger
being out of service, the Army may maintain a full set of replacement parts, including the data
logger for the Makua Range weather station. The Wildland Fire Management Officer is
responsible for ensuring the weather station and WIMS is maintained, operating, and applied
properly and that inputs are being made correctly. The NFDRS fuel model will not be changed,
weapons restrictions will not be changed, a station will not be “greened up” in WIMS more
frequently than once each year and no “green up” date will be within nine months of the previous
“green up” date without the written approval of the Service Field Supervisor.

3.9 Critical Habitat Restoration

If any area of plant critical habitat is burned, the Army will restore it to its pre-fire percent cover
of plant species. Burned plant critical habitat restoration work will likely require erosion control,
outplanting of native understory and overstory plants, and intensive weed control. Because the
Army’s greenhouse facilities are limited, a contractor may need to be hired to propagate common
native plants, from appropriate founders, for outplanting in burned areas. Restoration may occur
on steep slopes where rappelling will be necessary. A successful weed control program will be
instituted immediately following the fire. At no time following an Army-caused fire in plant
critical habitat, will the percent cover of any non-native plant species be higher than the pre-fire
cover of that plant species. Pre-fire cover will be determined based on the most recent
vegetation map, or on-site photographs or vegetation monitoring data available. The Army will
provide the Service with a post-fire revegetation plan and annual updates on the status of
restoration of the burned area. The timeline for complete vegetation restoration is site specific,
but it is anticipated that pre-fire percent cover of species will take approximately 10 years to
accomplish. Some areas may require weed control for a longer period of time.

If any area of Oahu elepaio critical habitat within the Makua installation boundary is burned in a
wildland fire, or if any area of Oahu elepaio critical habitat within the Makua action area is
burned as a result of military activities, the Army will work to encourage shrubs to recolonize the
site. The Army will herbicide the burned Oahu elepaio critical habit five times per year with an
appropriate herbicide to discourage grasses and favor shrub recolonization. If unexploded
ordinance is a concern, the herbicide work will be done aerially. The Army will ensure that pre-
fire percent cover of grass will be less than or equal to pre-fire grass percent cover at five years
post-fire in burned Oahu elepaio critical habitat areas. If, after five years, the site has not
recovered its pre-fire percent cover of shrubs and trees, shrub and tree seeding will be done, to
augment the grass control in the burned Oahu elepaio critical habitat area. If, after 10 years, the
burned Oahu elepaio critical habitat has not returned to its pre-fire overstory cover, the site will
be cleared of unexploded ordinance, and shrub and tree propagules will be outplanted on the site.
The Army is developing techniques for controlling grass and restoring shrubs in various
management units. Native and non-native shrubs are successfully recruiting from seed on sites
where guinea grass is controlled in the Lower Ohikilolo and Kaluakauila management units.
Elepaio critical habitat areas occupied by non-native shrub and forest species prior to burning
will not necessarily be restored to native shrub and forestland.
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Implementation of the post-fire revegetation plan or other post-fire emergency actions may not
delay or negatively impact implementation of other actions identified in the Makua
Implementation Plan. Remediation cannot prevent the Army's ability to implement other Makua
Implementation Plan activities.

Researchers from the U.S. Forest Service and the Center for Environmental Management of
Military Lands are seeking substantial funding to develop methods to restore guinea grass,
molasses grass, and buffel grass slopes to less flammable and eventually native forest vegetation.
The Army is developing expertise in guinea grass restoration, through the work being done at the
Lower Ohikilolo Management Unit weed control areas. The Army will develop and submit to
the landowner and Service for approval a preliminary post-fire restoration plan for critical habitat
within one year from the date of this Biological Opinion. The plan will be appended to the
Makua Implementation Plan and will include the following: (1) a list of common native species
suitable for post-fire restoration by habitat type and a list of approved sources of propagules for
common species for each critical habitat unit in the action area, (2) an estimated timeline for
various aspects of restoration of burned areas, (3) an estimated budget for outplanting, erosion
control, and other management actions associated with restoration, per acre, for each critical
habitat unit, and (4) any additional fuel modification recommended to prevent critical habitat loss
and associated costs. A more detailed emergency stabilization and restoration plan will be
drafted in the event of a fire in designated critical habitat. The emergency stabilization and
restoration plan would be completed by the Army within 30 days of the day that the fire is
declared out. The emergency stabilization and restoration plan will include the following: (1) a
detailed map of the pre-fire vegetation and species composition in the burned area of critical
habitat, (2) a detailed fire intensity map of the burned critical habitat area, (3) a high-resolution
aerial photograph of the burned critical habitat area, (4) monitoring protocol and high-resolution
photographs of the burned critical habitat area taken from the ground, (5) grass control plans to
ensure that fire risk does not increase upslope, (6) species being collected and propagated, source
of labor for propagule production and outplanting (contract greenhouse or in-house), and (7)
budget for first three years. Annual progress updates, including the results of monitoring which
indicate the percent cover of grass and other species, during all months, will be submitted to the
Service.

3.10 Army Fire Suppression Assistance to State and City and County

Training at Makua is contingent upon the successful augmentation and threat control of
endangered species populations within management units outside the Makua installation
boundary. The Army has an interest in preventing fires from burning forested areas and areas
containing endangered species in the Waianae Mountains (Figure PD 13).



Colonel Howard J. Killian 55

586,000 588,000 530,000 532,000 534,000 36,000

Makua Implementation Plan
Management Units, Critical Habitat, and
Manage for Stability Populations to
Protect from Wildland Fire

m Army Makua IF Management Units

- Areas with Makua Implementation Plan Species

E Army Installations
] ] ] ] ] ] ]

T T T T 1 1
576,000 579,000 550,000 552,000 554,000 556,000 558,000

Figure PD 13. Areas of Army fire protection interest which contain listed species and critical
habitats. Any fire burning into the areas shaded in green may affect the Army’s ability to train at
Makua.
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Fire suppression and the construction and maintenance of firebreaks and shaded fuelbreaks is
necessary to control the threat of fire to the Makua Implementation Plan management units. The
Army is working with the interagency wildland fire and land management community to design
and implement a system of shaded fuelbreaks and firebreaks to ensure that the management units
are protected from fire. Historically the Army has provided firefighter and fire suppression
helicopter support to fires threatening these off-site Army interests. As funding and fire
suppression resources are available, the Army will continue to assist the other Federal agencies,
the State, and the City and County with the suppression of fires which threaten the management
units. The use of Army-funded aerial and ground firefighting resources will be authorized on a
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case-by-case basis within the designated Fire Response Area (Figure PD 14, by the Army
Wildland Fire Management Officer, Army Wildland Fire Assistant Fire Management Officer,
Department of Public Works Natural Resources Manager, their supervisors in the chain of
command, or the Federal Fire Department Unified Command Incident Commander.

Fire Response Area

Manag t Unit Protection Report
Waianae and Koolau Mountains

Figure 2
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Figure PD 14. The Army will maintain a cooperative agreement or Memorandum of
Understanding with the State of Hawaii, which will enable the rapid deployment of Army
helicopter fire suppression forces and ground firefighting forces to assist with fire suppression
activities within the shaded fire response area (Figure 2, Beavers 2007 b).

Full stabilization will require the control of the fire threat to the management units. Many of the
units occur in locations of high fire threat. Grass control within 3to 5 m (10 to 16 ft) of
stabilization plant species will ensure their protection from fire. The Army will work with the
Service to determine for which sites the full 5 m (16 ft) of grass clearance is necessary.

4. Range Management

The Range and Training Land Program is the program under which the Army conducts range
operations and maintenance on lands where Soldiers train in the field. A range is an area that is
normally equipped for practice in weapons delivery and/or shooting at targets. The Range and
Training Land Program provides a military-centered framework for land management since
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Army lands are primarily classified for military use. Range Division implements the Range and
Training Land Program, operates firing ranges, and regulates use of training and ordnance
impact areas. In addition, Range Division regulates access to training areas and ranges. The key
Range and Training Land Program planning device is an installation range development plan,
which defines the range and training land requirements. This plan is incorporated into the
USARHAW Real Property Master Plan, the Integrated Natural Resources Management Plan, and
the Integrated Cultural Resources Management Plan. These efforts, together with the Integrated
Training Area Management work plan described below, produce a sound approach for consistent
and proactive management of training land while balancing mission, infrastructure, and
environmental stewardship.

5. Integrated Training Area Management (ITAM)

The integrated training area management program is the Army’s formal strategy for ensuring the
sustainable use of training and testing lands. The intent of the ITAM program is to
systematically provide uniform training land management capability across Army lands to ensure
that the carrying capacity of the training lands is maintained over time. The Army manages its
lands to minimize loss of training capabilities to support current and future training and mission
requirements. The integration of stewardship principles into training land and conservation
management practices ensures that the Army’s lands remain viable to support future training and
mission requirements. Integrated training area management integrates elements of operational,
environmental, master planning, and other programs that identify and assess land use
alternatives. The ITAM program also supports sound natural and cultural resources management
practices and stewardship of its land assets while sustaining land attributes conducive to
supporting training, testing, and other installation missions. These management requirements are
as follows: integrate training requirements with training land management; conduct annual
monitoring and analysis of resources and ranges; conduct repair and maintenance of training
land; enhance mobility, maneuverability, access, and availability in training areas; and train
Soldiers in sustainable range awareness to minimize training land damage. These requirements
are applicable at all training areas. The following ITAM programs are being implemented at
Makua: combat trail maintenance including drainage and erosion control repair; culvert
maintenance, embankment repair, hydroseeding of drainage swales; installation of energy
dissipaters in swales, sedimentation and detention basins, and erosion control blankets; and
archaeological site capping, which includes the use of sandbags to protect sites, and installation
of concertina fencing.

6. Environmental Management and Programs

The Army manages two major environmental programs: natural resources management and
cultural resources management. The natural resources management program is focused on
protecting endangered species. The cultural resources management program is focused on
monitoring and protecting areas of traditional importance, as required. The cultural resources
management program at USARHAW has a staff that includes a Cultural Resources Manager,
four Cultural Resource Specialists, and an Architectural Historian. Managing the resources
includes the following tasks: maintaining a cultural site database, including GIS mapping;
conducting field survey and site evaluation, location, verification, and monitoring before, during,
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and after training activities; site preservation; conducting Native Hawaiian consultation; and
coordinating with other regulatory agencies. The natural resource program has a staff that
includes the following: (1) Natural Resources Manager, (2) Natural Resources Biologist, (3)
Monitoring Program Manager, (4) an Makua Implementation Plan and Oahu Implementation
Plan Project Manager, (5) Senior Natural Resources Management Coordinator, (6) three Natural
Resources Management Coordinators, (7) one Natural Resources Management Coordinator/Rare
Plant Program Manager, (8) Horticulturist, (9) Plant Propagation Assistant, (10) Research
Specialist, (11) Propagule Management Specialist, (12) Natural Resources Database Specialist,
(13) Natural Resources GIS/GPS Technician, (14) Natural Resources Management Specialist,
and (15) ten Natural Resources Management Technicians. Managing natural resources includes
the following tasks: surveying and mapping rare species and native habitats, determining what
protection these species and habitats require, obtaining baseline rare species data in an access
and geodatabase, and implementing natural resource protection (rat control, ungulate fencing and
control, invasive plant control, alien invertebrate control and habitat restoration).

6.1 Makua Implementation Plan — Stabilization Overview

The concept of stabilization was developed during the 1999 Makua consultation process to offset
the adverse impacts of military training to 41 listed species in the Makua action area (as it was
then delineated). The Service’s 1999 non-jeopardy Biological Opinion was based on certain
restrictions to military training, including elimination of tracers and TOWs in the 2001
Supplement to the Opinion, and preparation and implementation of a Wildland Fire Management
Plan. In addition, to avoid jeopardizing listed species in the action area, the Army’s proposed
action included conservation measures to improve the status of certain unstable taxa that occur
within the action area. The Army agreed to manage 13 endangered plant taxa that would be
minimally impacted by Army training, and to prepare and implement a plan to stabilize 27 target
plant taxa and the Oahu tree snail Achatinella mustelina. A plant taxon was designated for
stabilization if certain numerical demographic criteria were not met and if at least 50 percent of
all its individuals were located within the action area. The specific stabilization activities for all
28 target taxa (plants and tree snail) are detailed in the Final Implementation Plan for Makua
Military Reservation (Makua Implementation Team 2003). Of the 28 target taxa, 16 plant taxa
and the Oahu tree snail are identified for stabilization in this Biological Opinion. In addition, 11
target plant taxa and an additional plant species in the new action area (Gouania vitifolia) are
identified for expedited stabilization (see Section 6.4, Expedited Stabilization, below).
Stabilization target taxa include the following:

Achatinella mustelina Hesperomannia arbuscula
Alectryon macrococcus var. macrococcus  Hibiscus brackenridgei ssp. mokuleianus
Cenchrus agrimonioides var. agrimonioides Melanthera tenuifolia

Chamaesyce celastroides var. kaenana Neraudia angulata
Chamaesyce herbstii Nototrichium humile

Cyanea grimesiana ssp. obatae Phyllostegia kaalaensis

Cyanea longiflora Plantago princeps var. princeps
Cyanea superba ssp. superba Tetramolopium filiforme
Cyrtandra dentata Pritchardia kaalae

Delissea subcordata Sanicula mariversa
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Dubautia herbstobatae Schiedea kaalae

Flueggea neowawraea Schiedea nuttallii

Gouania vitifolia Schiedea obovata

Hedyotis degeneri var. degeneri Viola chamissoniana ssp. chamissoniana

Hedyotis parvula

The methodology for endangered species stabilization was four years in development and
involved a Makua Implementation Team composed of experts from the Army, Service, State of
Hawaii, Hawaii Natural Heritage Program, The Nature Conservancy of Hawaii, U.S. Geological
Survey, University of Hawaii, and Berry Botanic Garden (Portland, Oregon). The Makua
Implementation Plan incorporates stabilization standards recommended to the Service by the
Hawaii and Pacific Plant Recovery Coordinating Committee in July 1994 and adopted as interim
recovery measures in all subsequent plant recovery plans (including Service 1999a, 1998a,
1995a). Based on these recommended standards, the Service determined that a plant taxon may
be considered stabilized when all of the following conditions are met: (1) all populations are
naturally reproducing, (2) at least three populations each have a minimum number of mature,
reproducing individuals (25 for long-lived perennials, 50 for short-lived perennials, and 100 for
annuals), (3) all major threats have been controlled, (4) each population is fully represented in an
ex situ collection (not naturally occurring in situ [in the wild]), and (5) fulfillment of genetic
storage goals.

Stabilizing a taxon requires maintaining enough populations to ensure long-term viability, and
this is the first step toward eventual recovery. Army actions may potentially jeopardize a taxon’s
continued existence in the wild if numbers in the action area decline to such a level that the entire
taxon falls below stability throughout its range (Makua Implementation Team 2003). Ideally,
stability would be based on the minimum viable population size needed for persistence of a
taxon over time. However, the demographic information needed to estimate minimum viable
population size does not exist for most of the covered taxa. Instead, the Makua Implementation
Plan is based on the assumption that demographic and environmental conditions are of greater
immediate concern than population size per se. Taxon and habitat management within the
population units, rather than attainment of a certain population size (e.g., minimum viable
population), is considered more likely to increase the probability of population stability in the
short term (Schemske et al 1994; Makua Implementation Team 2003).

Many of the stabilization actions for improving the baseline status of target taxa depend on how
“population” is defined. Identifying the individuals that comprise a given population is often
difficult owing to the lack of basic biological information for most endangered Hawaiian plants.
Therefore, the term “population unit” is used as the fundamental geographic and demographic
unit of the Makua Implementation Plan Addendum. Population units are defined according to
geographic separation and the presence of barriers to dispersal and gene flow. Population units
consist of individuals of a taxon at discrete sites, which are separated from other individuals of
the taxon by topographic barriers or habitat discontinuities, or that occur more than 1,000 m
(3,280 ft) apart (Makua Implementation Team 2003). Thus, a population unit is a manageable
grouping of plants that may or may not be a viable population (Hawaii and Pacific Rare Plant
Recovery Coordinating Committee 2007). The population units of each target taxon are
described in the Makua Implementation Plan (Makua Implementation Team 2003).
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Stabilization criteria for plant taxa in the Makua Implementation Plan are defined according to
the Hawaii and Pacific Plant Recovery Coordinating Committee recommendations described
above. In addition, two population units must be managed for stability outside the action area’s
high fire risk zone. If two population units are designated for stabilization within the action area,
one of them must be within the high fire risk zone. The fire risk zones delineated in previous
Service Biological Opinions for Makua and used for development of the Makua Implementation
Plan differ from those evaluated in this opinion (see General Effects). Nonetheless, the general
criteria for designating population units to be managed for stability still apply to the current
proposed action and the current action area, except as modified in the Makua Implementation
Plan Addendum (U.S. Army Garrison 2005a).

The Makua Implementation Plan outlined a sequenced approach of actions to be implemented
over 33 years to achieve stabilization of the target taxa. Specific biological criteria to evaluate
success (e.g., minimum viable population size for each taxon) could not be predicted due to lack
of demographic and genetic data. Therefore, the Service originally intended to assess success in
the short-term by verifying the Army’s implementation of management actions according to a
schedule stipulated in the Makua Implementation Plan. However, the Makua Implementation
Team recognized that delaying certain actions would adversely affect some population units and
perhaps significantly reduce the likelihood of successful stabilization. Therefore, this Biological
Opinion includes expedited stabilization measures to protect those plant taxa most at risk from
training-related wildfire while management for long-term stabilization is being implemented as
outlined in the Makua Implementation Plan (see Expedited Stabilization below).

Stabilization strategies include protection of existing population units, augmentation
(supplementing existing plant populations with additional individuals), reintroduction
(reestablishing a population at a location previously occupied by the species), introduction
(establishing a plant population where it was previously not known to occur), and translocation
(moving plants from an existing location to a new one). For population units that currently meet
stabilization goals for numbers and reproductive success, management may be limited to
protecting the plants and controlling threats in their surrounding habitat. For population units
that do not meet stabilization criteria for minimum plant numbers, augmentation or
reintroduction may be necessary to buffer against the effects of environmental, demographic, and
genetic stochasticity in small populations. To achieve this, full genetic representation in ex situ
collections (such as propagation facilities, seed storage banks, and botanical gardens) will be
required for many, if not all, of the existing in situ (naturally occurring) population units.

For the Oahu tree snail Achatinella mustelina, genetically similar populations are designated as
“evolutionarily significant units” based on assessment of intra-population genetic divergence.
The results of genetic analyses conducted since completion of the Makua Implementation Plan
indicate the presence of six evolutionarily significant units, two of which are comprised of two
habitat “eco-types” (Holland and Hadfield 2004). Based on this new data, the Army will
implement actions to stabilize eight A. mustelina field populations that are geographically spread
throughout the Waianae Mountains to protect the maximum genetic diversity of the species.
Stability criteria for A. mustelina are defined as at least 300 snails in each evolutionarily
significant unit, maintenance of captive populations for each recognized evolutionarily



Colonel Howard J. Killian 61

significant unit, and control of all threats at each managed field location. Field locations are
defined in the Makua Implementation Plan.

The goal of the Makua Implementation Plan is to stabilize species that otherwise would be
jeopardized by military training in the Makua action area. Stability is not synonymous with
recovery (i.e., delisting) (Makua Implementation Team 2003). Owing to limited knowledge of
the life history requirements for short-term and long-term survival of endangered plants, Service
recovery plans specify interim objectives to recovery that involve stabilization of all existing
populations (Service 1999b, 1998 a). Sustaining a population unit at the minimum number of
reproducing individuals for stability over the short-term can prevent extirpation by ensuring
adequate regeneration. Recruitment of younger individuals into subsequent generations of
mature, reproducing plants likely will improve a species’ probability of survival. Stabilization
alone, however, is inadequate over the long-term to achieve full recovery.

The Makua Implementation Plan incorporates the stabilization objectives outlined in Service
recovery plans, and is based on conservation actions recommended for recovery. These actions
include fencing all known occurrences; controlling non-native ungulates and plants; augmenting
existing occurrences and establishing new ones; protecting occurrences from fire; investigating
and implementing methods to control non-native slugs, snails, and insects; maintaining ex situ
collections; and conducting research on pollinators. Numerical criteria for stabilizing a species
are less stringent than those recovering (delisting) a species. Recovery criteria require eight to
ten populations of 100 mature, reproducing individuals for long-lived perennials, 300 for short-
lived perennials, and 500 for annuals (Service 1999a, 1998a, 1997). Stabilization approximates
conditions necessary for survival of a species in the wild and is a prerequisite for recovery.
Achieving stabilization, therefore, will enable the Army to comply with the Endangered Species
Act jeopardy standard by avoiding or minimizing actions that will reduce appreciably a species’
likelihood of both survival and recovery in the wild. Although recovery is the ideal, the Army is
only expected to stabilize, not fully recover, species in order to avoid the likelihood of jeopardy
resulting from military activities.

A population unit designated as “manage for stability” usually occurs in habitat that is relatively
intact or restorable, and where threat control is expected to encourage natural regeneration. The
Makua Implementation Plan designated, on average, six population units to be managed for
stability for each target taxon, with the intent that at least three of the population units would be
successful. Thus, monitoring to determine the response of target taxa to management is critical
to achieving stability. If the number of individuals in a population unit declines, monitoring
allows the Makua Implementation Team to adapt management actions to deal with the likely
causes of decline through additional threat control actions and/or augmentation/reintroduction.
Threat management includes control, as needed, of ungulates, weeds, rats, slugs, and insects.
Ungulate control typically requires construction and maintenance of fenced exclosures. Within
fenced population units, aggressive control of understory weeds is required within a 2-m (6.6-ft)
radius of target taxon individuals. Long-term threat management goals include eradication of
incipient invasive weeds at the population unit scale (within a 50-m (164-ft) radius of target
plants). For other weeds, long-term weed control goals require eradication of up to 25 percent of
existing weed cover in the proximity of population units and up to 50 percent total weed cover
across the management unit or subunit.
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A population unit designated as “manage for genetic storage collection” generally contains few
individuals of the target taxon and poor conditions for regeneration or habitat rehabilitation. The
purpose of genetic storage is to achieve adequate, appropriate ex situ storage of genetic material
as insurance against loss of a population unit or reintroduced individuals. Options include seed
storage, in vitro tissue storage through micropropagation, and living collections of cultivated
plants in greenhouses and botanical gardens. For each population unit, at least 50 seeds will be
collected from each of 50 individuals (but no more than 20 percent of all seeds produced each
year), or three clones will be maintained in micropropagation, or three cultivated plants will be
maintained in the greenhouse. For population units with fewer than 10 individuals, at least 20
percent of all seeds produced will be collected during the initial years, until sufficient material is
collected for storage and augmentation/reintroduction needs. For species that can be propagated
vegetatively, cuttings will be collected from non-fruiting plants. For very small population units
of fewer than five individuals, each individual also will be represented as a living collection,
typically as a potted plant in a greenhouse.

6.2 Makua Implementation Plan Addendum

For this consultation, the Army revised the Makua Implementation Plan to address the logistical
difficulties of off-site conservation management and to reduce the cost of species stabilization
actions. The Army’s proposed Makua Implementation Plan Addendum for Makua Military
Reservation outlines actions to attain three stabilized, naturally reproducing population units for
each target taxon (U.S. Army Garrison Hawaii 2005a). Instead of managing up to six population
units per taxon to ensure that at least three eventually are stabilized, as recommended by the
Makua Implementation Plan, the Makua Implementation Plan Addendum focuses management
efforts on the three (or in a few cases, four) most viable prospects for success. Four population
units will be managed for stability for species present in the action area of both Makua and
Schofield Barracks Military Reservation, for certain species occurring in the high fire risk zone
of the Makua action area, and for certain species for which stabilization will rely greatly on
reintroduction. Accordingly, the Makua Implementation Plan Addendum addresses management
for approximately 92 plant population units, instead of the 188 plant population units included
for management in the Makua Implementation Plan. The purpose of additional population units
in the Makua Implementation Plan was to provide future “back-ups” if any population units
within the action area were extirpated before stabilization could be achieved; this option is no
longer maintained under the Makua Implementation Plan Addendum. In addition, under the
Makua Implementation Plan Addendum, the Army will focus the collection of genetic material
primarily on those species that are most threatened by fire and that exist in very low numbers,
with the purpose of supporting augmentation of population units and ensuring the availability of
genetic material for future efforts. The Makua Implementation Plan provided for collection of
genetic material from all in situ population units.

The projected time frame for the Makua Implementation Plan was 33 years; the projected time
frame for the Addendum is 20 years. Like the Makua Implementation Plan, the Makua
Implementation Plan Addendum includes population unit actions for each stabilization taxon and
management unit actions to improve habitat on an ecosystem basis, as well as an implementation
schedule and budget. 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
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in the Makua Implementation Plan. This report will be organized in a manner agreed upon by the
Service to ensure that the progress meets the goals of the consultation. The Makua
Implementation Team will conduct an annual assessment of management results by reviewing
monitoring data to determine the Army’s progress toward achieving stabilization of the target
taxa within a reasonable time frame. The annual review also will allow for modification of
stabilization strategies as needed, using an adaptive management approach.

6.3 Management Units

In addition to designating population units for stabilization management of target taxa, the
Makua Implementation Plan also designated larger management units for ecosystem-level habitat
management and threat control. The geographic scope of the Makua Implementation Plan
included the entire action area (as then delineated) plus portions of the natural geographic ranges
of the target taxa considered necessary to achieve their stability. Thirty-one management units
were designated, based on the location of in situ population units and potential reintroduction
areas for the target taxa. Together the management units covered 2,571 ha (6,353 ac) and were
intended to define a large, contiguous landscape of habitat for the target taxa. In general, the
management units encompassed most of the population units to be managed for stability or
reintroduced for stability. Most management units would be fenced, and ungulates and other
threats, such as non-native invasive plants, would be controlled. These actions also would
benefit critical habitat for endangered plants and the Oahu elepaio within the management units.

The Makua Implementation Plan Addendum retains the basic implementation program of the
Makua Implementation Plan while reducing the number of population units managed for
stabilization, and the number and area of management units managed for ecosystem restoration.
Six management units were eliminated and most of the remaining ones were reduced in area.
The Makua Implementation Plan Addendum identifies 23 “priority management units”
encompassing approximately 934 ha (2,307 ac) of “priority habitat.” This area represents a 64
percent reduction from the area designated for the 31 management units in the Makua
Implementation Plan. By reducing the number of population units managed for stability, and the
number and area of management units to control ecosystem-level threats, the Army expects to
reduce average annual costs to approximately $3.3 million instead of $8 million needed to
implement the Makua Implementation Plan (U.S. Army Garrison 2005a). Chapter 2 of the
Makua Implementation Plan Addendum describes the conservation actions the Army will
implement within each management unit, and Chapter 3 describes the modified management
units.

The 23 priority management units are located in the Waianae Mountains and Koolau Mountains
of Oahu where the most important wild populations of the target taxa occur (see Figure 1).
These management units are located on lands owned by the Army, State of Hawaii, City and
County of Honolulu Board of Water Supply, and private entities. Cooperation through
memoranda of agreement with landowners will be required before the Army can initiate
management actions at non-Army sites. Eight management units are located on Army lands or
within the Makua action area: Kahanahaiki, Kaluakauila, Lower Ohikilolo, and Ohikilolo are
located on Makua Military Reservation; the Keaau and Makaha management unit is located on
State lands within the action area; and the Pahole, Upper Kapuna, and West Makaleha
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management units are located on State lands that are partially within the action area. Some of
the management units on non-Army lands, such as Pahole (which is operated by the State of
Hawaii as a Natural Area Reserve) and Ekahanui, Kaluaa and Waieli, and Palikea (which are
operated by The Nature Conservancy of Hawaii as part of Honouliuli Preserve), are already
being managed to varying degrees to protect sensitive species.

Table PD 6 lists the 23 priority management units identified in the Makua Implementation Plan
Addendum and how they have been modified from those designated in the Makua
Implementation Plan. Table PD 7 lists seven management units or subunits that are fenced, 22
management units or subunits that are planned to be fenced by 2015, and eight management units
or subunits that will not be fenced. Dates of future construction are subject to change. Thus,
about 32.8 percent of the total proposed management unit area is now fenced, 63.6 percent will
be fenced over the next 10 years, and 3.6 percent will not be fenced. Ungulate control, where
necessary, includes a combination of monitoring, fencing, hunting, and snaring. Weed control is
conducted primarily in the most intact native habitats, for example within the seven management
units with ecosystem-level fences and at five unfenced sites where ungulates are not a threat
owing to the presence of topographical barriers. In general, weed control effort is prioritized to
areas of high native plant cover, around target taxa individuals, and at potential
augmentation/reintroduction sites. Over the last two years, Army Natural Resources Staff has
established “weed control areas” in the management units and have begun to standardize weed
monitoring and reporting (U.S. Army Garrison 2006¢). Most of the weed control areas contain
population units of target stabilization taxa and surrounding native habitat, and weeds within a
15-m (50-ft) radius around the population units are removed directly around the target plants
(U.S. Army Garrison 2005c).

Other conservation management actions the Army is implementing to varying degrees in the
management units include rat control, propagule collection, outplanting of target plant taxa,
research on slug and insect control, and maintenance of two small fenced exclosures to protect
Oahu tree snails. In addition, fire management plans for the management units have been
completed. Actions including grass clearance from within 3 to 5 m (10 to 16 ft) of stabilization
plants, and Army fire suppression assistance on fires threatening management units will be
completed in order for the fire threat to be considered to be adequately controlled by the Army.
Additional fuelbreaks, firebreaks, or other fire protection systems necessary to ensure that the
habitat in the management units is not burned by a wildland fire, will be a necessary stabilization
action. Army annual reports describe all ongoing actions implemented for conservation of target
taxa within population units and management units (U.S. Army Garrison 2004a, 2005c, 2006c).
Army actions within action area management units are briefly described below (M. Mansker,
U.S. Army Garrison, pers. comm. 2006).

The Kahanahaiki, Kaluakauila, Lower Ohikilolo, and Ohikilolo management units are located on
Makua that is generally considered goat-free, but pigs still have access to some areas. The
Kahanahaiki Subunit I Management Unit is fenced, and both pigs and goats have been removed.
Subunit 11 is not fenced but snaring reduces pig impacts on native communities in that subunit
and on the subunit | fence. Management actions within the fenced Kahanahaiki subunit I include
outplanting of target taxa, Oahu tree snail management, rat and weed control, monitoring of
plants and tree snails, propagule collection, and research on slug damage and control measures.
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Table PD 6. Priority Management Units in Makua Action Area (U.S. Army Garrison 20053,

Makua Implementation Team 2003).

Management Units Acres Management Units Acres
(Addendum) (Makua Implementation Plan)

1. East Makaleha 231 | 1. Central and East Makaleha 823

2. Ekahanui 203 | 2. Ekahanui 221

3. Haili to Kealia 30 | 3. Haili to Kawaihapai 161

4. Huliwai (deleted) 118

5. Kaahole to Paaiki (Kauai; deleted) 468

4. Kaena 52 | 6. Kaena and Keawaulu 103

5. Kahanahaiki 94 | 7. Kahanahaiki 97

6. Kaimuhole 100 | 8. Alaiheihe to Palikea Gulch 619

7. Kaluaa and Waieli 127 | 9. Kaluaa and Waieli 342

8. Kaluakauila 104 | 10. Kaluakauila 152

9. Kamaileunu 5| 11. Kamaileunu 86

12. Kauaopuu (deleted) 19

13. Kaumoku Nui (deleted) 213

14. Kawaiiki (Koolau; deleted) 44

10. Keaau and Makaha 5 | 15. Keaau and Makaha 5
11. Lower Kahana (Koolau; new) 3

16. Lower Kahanahaiki (deleted) 32

17. Lower Kapuna (deleted) 266

12. Lower Ohikilolo 70 | 18. Lower Ohikilolo 70

13. Lower Opaeula (Koolau) 17 | 19. Lower Opaeula (Koolau) 65

14. Makaha 162 | 20. Makaha 172

15. Manuwai 166 | 21. Mt. Kaala Natural Area Reserve 166

22. Mohiakea (deleted) 19

16. Ohikilolo 200 | 23. Ohikilolo 578

17. Pahole 215 | 24. Pahole 215

18. Palikea 45 | 25. Palikea 127

19. Puu Kumakalii 28 | 26. Puu Kumakalii 28

20. Upper Kapuna 182 | 27. Upper Kapuna 225

28. Upper Keaau (deleted) 10

21. Waianae Kai 9 | 29. Waianae Kai 125

22. Waiawa (Koolau) 124 | 30. Waiawa (Koolau) 75

23. West Makaleha 93 | 31. West Makaleha 255

Total 2,307 6,353
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Table PD 7. Fencing Status in Management Units, Makua Action Area (U.S. Army Garrison 2005b, 2005c).

Existing Fence Acres Fence Construction (target year) Acres  |No Plans to Fence Acres
Ekahanui Subunit | 44{East Makaleha (2008) 231|Haili to Kealia Subunit | 20,
Kahanahaiki Subunit I 63|Ekahanui Subunit 11 (2007) 159[Haili to Kealia Subunit 11 10
Kaluaa and Waiele Subunit 111 107|Kahanahaiki Subunit 11 (2008) 31|Kaena Subunit | 16
Kaluakauila (UA1) 104{Kaimuhole (2010)-not an option right now 100{Kaena Subunit |1 36
Lower Ohikilolo (UAL) 70|Kaluaa and Waiele Subunit 1B (2015) 11|Palikea Subunit IV 9
Ohikilolo (Ridgeline) 162|Kamaileunu (2007 or 2008) 2|Palikea Subunit VV 4
Pahole 215|Keaau and Makaha (2009) 5|Puu Kumakalii 28
Kaluaa and Waieli Subunits 1A 24|Lower Kahana (2014) 3
+1IC

Lower Opaeula (2007) 17

Makaha Subunit I (2007) 96

Makaha Subunit 11 (2009) 66

Makaha Subunit 111 (2009) 1

Manuwai (2012) 166

Ohikilolo (Lower Makua) (2011) 38

Palikea Subunit 1A (2009) 21

Palikea Subunit 1B (2009) 11

Upper Kapuna Subunit | (2006-2007) 182

Upper Kapuna Subunits II, 111, 1V (2008- 42

2009)

Waianae Kai (2011) 9

Waiawa (2013) 124

West Makaleha (2009 (estimated)) 93
Total 757 1467 83

66



Colonel Howard J. Killian 67

The Kaluakauila Management Unit is fenced and ungulate-free. Management actions include
weed control, alien grass control for fuels management, outplanting of native plants, and rare
plant surveys.

The Lower Ohikilolo and Ohikilolo management units are bordered by the Ohikilolo perimeter
ridgeline fence and are goat-free. The Lower Ohikilolo Management Unit contains a small
strategic fence to protect an occurrence of Melanthera tenuifolia. Native plants predominate in
this management unit owing to intensive control of alien grasses around occurrences of
Chamaesyce celastroides var. kaenana, Hibiscus brackenridgei ssp. mokuleianus, and
Spermolepis hawaiiensis (a listed species that is not being managed for stability). In the
Ohikilolo Management Unit, actions include weed control, rat control around certain rare plants,
propagule collection and outplanting of target taxa, Oahu tree snail management within a small
fenced exclosure, and snail habitat restoration through outplanting of common, native host trees.
This management unit also contains small fences around occurrences of Neraudia angulata and
Pritchardia kaalae. Lower portions of the Ohikilolo Management Unit are inaccessible to Army
Natural Resources staff due to the presence of unexploded ordnance.

The Pahole, Upper Kapuna, and West Makaleha management units are located on State lands
that are partially within the action area; the Keaau and Makaha Management Unit is entirely
within the action area. Most conservation actions in these management units are implemented by
State personnel, with varying degrees of assistance from Army Natural Resources Staff. The
Pahole Management Unit is fenced and ungulate-free; management actions include some weed
control, outplanting, and propagule collection. In the Upper Kapuna Management Unit, the State
is working on fencing subunit I and has built two small fences around reintroduced occurrences
of Phyllostegia kaalaensis. The Army also assists with goat monitoring and removal and weed
control, and will assist in future construction of fences around the three other Upper Kapuna
subunits. The West Makaleha Management Unit is scheduled for fencing in 2006 or 2007 and
already contains two small fences protecting occurrences of Cyanea grimesiana ssp. obatae and
Schiedea obovata. The Army assists the State with goat monitoring and control, weed control,
outplanting, and propagule collection. The Keaau and Makaha Management Unit is located on
non-Federal lands within the State Keaau Game Management Area and will be fenced in 2009.

The Makaha Management Unit is located on city/county lands outside the action area and is
critical for reintroduction of stabilization population units of several target taxa. Fence
construction is currently being completed at Makaha subunit | and for the two other subunits in
2009. The Army currently assists the Board of Water Supply with rare plant surveys, intensive
weed control, rat control in Oahu elepaio territories, and monitoring experiments for invasive
plant control. The Army also funds a full-time field employee to assist The Nature Conservancy
of Hawaii in conservation management of target taxa in the privately owned Honouliuli Preserve,
which contains the Ekahanui, Kaluaa and Waieli, and Palikea management units.
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6.4 Expedited Stabilization

The Makua Implementation Team recognized that full stabilization likely would not be achieved
for the original 27 target plant taxa within the 33 years projected by the Makua Makua
Implementation Plan. The Army’s proposed Makua Implementation Plan Addendum covers a
20-year planning horizon that likewise does not guarantee target taxa will be stabilized within a
specified timeframe. The Service originally intended to assess the success of stabilization in the
short term by verifying the Army’s implementation of management actions according to the
schedule outlined in the Makua Implementation Plan. However, certain taxa at greatest risk from
training impacts (i.e., those with very low numbers and/or those located within the high fire risk
zone) were intended to receive all needed management during the first phase of implementation
(years 1 to 13) (Makua Implementation Team 2003). The Army’s proposed action for this
Biological Opinion takes a similar approach by incorporating an expedited stabilization plan for
12 taxa identified as most at-risk from training-related wildfire in the action area. Stabilization
plans for 11 of these at-risk taxa are already included in the Makua Implementation Plan and
Makua Implementation Plan Addendum; Gouania vitifolia will be added due to its presence in
the new action area for this consultation. In addition to expedited stabilization of these 12 at-risk
taxa, the Army will continue to manage for full stabilization of all target taxa as outlined in the
Makua Implementation Plan Addendum. The 12 target taxa identified for expedited stabilization
include the following:

Chamaesyce herbsti Hibiscus brackenridgei ssp. mokuleianus
Cyanea grimesiana ssp. obatae Neraudia angulata

Cyanea longiflora Phyllostegia kaalaensis

Cyanea superba ssp. superba Sanicula mariversa

Delissea subcordata Schiedea nutttallii

Gouania vitifolia Schiedea obovata

Expedited implementation of a modified stabilization plan is intended to protect the 12 at-risk
taxa from jeopardy over the next 10 years while actions toward full stabilization for all target
taxa are being implemented. The purpose of expedited stabilization is to ensure that stabilized,
or near-stabilized, population units are established both inside and outside the action area as
quickly as possible. Stabilization of population units outside the action area where they will not
be at risk of training-related wildfire is particularly critical. The expedited stabilization plan for
the 12 at-risk taxa modifies certain priorities and numerical criteria for conservation actions
outlined in the Makua Implementation Plan Addendum. Until these at-risk species have attained
expedited, modified stabilization levels, the Army will not fire tracers, 2.75-caliber rockets, or
Javelin missiles, or implement Column D weapons restrictions. In addition, other weapons
systems and munitions will be used only in accordance with NFDRS and live fuel moisture
conditions, and with the adequate fire suppression staffing specified in the Project Description
evaluated for this opinion (see Table PD 2).

After attainment of expedited stabilization for the 12 at-risk taxa, the Army may begin training
with the weapons systems and munitions cited above (note that full stabilization of all 12 at-risk
taxa and all 16 stabilization target taxa are required before the Army may begin training with
TOW missiles). However, certain restrictions will be imposed on continued use of those
weapons systems and munitions if a fire is ignited outside the firebreak road or spreads outside
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the firebreak road from an ignition within the training impact area. If such a fire occurs, the
Army will immediately cease all live-fire training and focus on suppressing the fire. The Army
will cease using the weaponry that caused the fire and will meet with the Service within 10
calendar days to discuss the incident. If the Service and Army agree that the fire ignition and
suppression actions occurred as anticipated, training with that particular weapon or munition
may resume.

Expedited implementation of a modified stabilization plan for the 12 at-risk taxa will be realized
over the next 10 years through conservation measures summarized in Tables PD 8 and 9. The
expedited actions are intended to increase the baselines of the 12 taxa inside and outside of the
action area as rapidly as possible. In general, these expedited stabilization measures are based on
continuing management of all in situ population units for all target taxa identified as “manage for
stability” in the Makua Implementation Plan Addendum, with prioritization of activities to
stabilize population units of at-risk taxa inside and outside the action area. For some at-risk taxa,
this will require initiating establishment of new population units through reintroductions on
State, city/county, or private lands on an accelerated schedule. Meanwhile, the Army will
continue to implement activities intended to achieve full stabilization of all target taxa according
to the schedule outlined in the Makua Implementation Plan Addendum. The Army and the
Service will annually review monitoring data to assess the Army’s progress towards achieving
full stabilization of all 29 target taxa (including 16 target plant taxa, 12 at-risk plant taxa, and the
Oahu tree snail Achatinella mustelina). The annual review also will allow for modification of
stabilization actions as needed, using an adaptive management approach.

For all stabilization population units of at-risk taxa (at least three per taxon), the Army will
ensure that adequate numbers of individuals are outplanted and maintained to conform to
modified numerical criteria for stability. For example, if a taxon’s numerical stabilization goal is
50 mature, reproducing individuals per population unit, the Army will establish and continue to
maintain in situ at least 50 individuals of outplanting size per stabilization population unit,
regardless of reproductive maturity. These numerical goals must be maintained or increased for
at least two years before the designated weapons systems and munitions can be used. All
outplanted plants will be of sufficient size and vigor to survive in the wild. The ability to
maintain numerical criteria and protect plants in the wild will require fencing some of the
management units encompassing the expedited population units as soon as possible. Expedited
stabilization of certain species vulnerable to infestation by slugs and insects also will require
investigation of appropriate pest control measures.

Expedited stabilization also will require measures be taken to better ensure that the stabilization
population units are protected from the risk of training-related wildfire. Expedited stabilization
population units not protected by intact vegetation (i.e., 200 m (656 ft) of shrub/forest), or
strategically placed firebreaks or fuelbreaks will be protected with localized fuel treatments
around individual plants. Three to five m (9.8 to 16.4 ft) of fuel clearance will be completed
around individual expedited stabilization plants that are not otherwise protected by fire
protection systems. Expedited stabilization plants occurring within the potential ignition areas of
the Javelin or TOW will also receive this localized fuel treatment. Plant level fuel management
may be waived on a case-by case basis for plants occurring on cliffs where fuels are
discontinuous, with the approval of the Service. Management unit level fuelbreak and firebreak
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completion is not an expedited stabilization measure, but will be completed in order to meet full
stabilization implementation habitat protection goals. Once these fuels treatments are completed
by the Army and expedited stabilization is completed for the 12 at-risk taxa, the Army may begin
training with tracers and long-range weapons. Accordingly, an important component of the
expedited, modified stabilization plan for the 12 at-risk taxa is annual monitoring to ensure
survival of the minimum number of plants in the stabilization population units. Once all
stabilization population units are established at expedited, modified goals for the 12 at-risk taxa,
the Army will continue to implement standard conservation management of the population units
and the management units in which they are located in order to attain full stabilization, as
outlined in the Makua Implementation Plan Addendum.

The Army estimates that expedited stabilization can be achieved, with adequate funding, within
10 to 15 years for most of the 12 at-risk taxa. One species with periodic dormancy, Sanicula
mariversa, may require a longer timeline because preliminary monitoring must be conducted and
evaluated to determine appropriate goals and techniques for stabilization. Successful
achievement of expedited, modified stabilization for these species will not occur without full
funding for the Makua Implementation Plan Addendum, the Wildland Fire Management Plan,
and the wildland fire suppression and fuels management sections of this Project Description.
The Service expects the Army will guarantee funding for these features to ensure expedited
stabilization for the 12 at-risk taxa, so that training with the proposed weapons systems and
munitions can take place at Makua.
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Table PD 8. Conservation Activities in Management Units (U.S. Army Garrison 2005 a,

Small PU fences for Schiedea

Management Unit |Area |Fence Schedule Ungulate Control Status Weed Control
(acres) Areas (acres)
East Makaleha 231 Construct in 2008 Limited goat control in adjacent areas None
Ekahanui 203 Subunit I (44 acres) fenced Subunit I ungulate free 9.8 ac
Subunit 11 (159 ac) construct in 2007
Small PU fences for Delissea
subcordata, Schiedea kaalae
Haili to Kealia 30 None None 3.3ac
Kaena 52 None None 3.0lac
Kahanahaiki 94 Subunit | (63 ac) fenced Subunit I ungulate free 48.12 ac
Subunit 11 (31 ac) construct in 2008
Kaimuhole 100 Construct in 2010 None None
Kaluaa and Waieli  |127 Subunit 1A (9 ac) construct in 2006 |Subunit 111 ungulate free 29ac
Subunit 11B (11 ac) construct 2015
Subunit 11C (8 ac) construct 2005
Subunit 111 (99 ac) fenced
Kaluakauila 104 Fenced Ungulate free 11.92 ac
Kamaileunu 5 None None None
Keaau and Makaha |5 Construct in 2009 None None
Lower Kahana 3 Construct in 2014 None None
Lower Ohikilolo 70 Fenced Ungulate free 7.99
Lower Opaeula 17 Construct in 2007 None None
Makaha 162 Subunit | (96 ac) construct in 2006  |None 22.38 ac
Subunit 11 (66 ac) construct in 2009
Subunit 111 (1 ac) construct in 2009
Manuwai 166 Construct 2012 Goats controlled in adjacent areas None
16. Ohikilolo 200 Majority (162 ac) fenced Most goats removed 7.43 ac
Lower Makua (38 ac) construct in
2011
Small PU fences for particular species
17. Pahole 215 Fenced Ungulate free 324 ac
18. Palikea 45 Subunit 1A (21 ac) construct in 2009 |Pigs controlled in subunits 1A and IB 4.61ac
Subunit IB (11 ac) construct in 2009
Subunit IV (9 ac) none
Subunit V (4 ac) none
Small PU fences
19. Puu Kumakalii |28 None None None
20. Upper Kapuna |182 Subunit | (182 ac) construct in 2006 [None 6.33 ac
Subunits 11, 111, 1V (42 ac) construct
in 2008-2009
Small PU fences for Phyllostegia
kaalaensis
21. Waianae Kai 9 Construct in 2011 None None
Small PU fences for particular species
22. Waiawa 124 Construct in 2013 None None
23. West Makaleha |93 Construct in 2006 Goats controlled in adjacent areas 3.3ac
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Table PD 9. Conservation Measures for Expedited, Modified Stabilization of 12 At-Risk Taxa at Population Units (PUs) to be Managed
for Expedited Stabilization and Management Units (MUs) in which They are Located. (Scientific names of taxa are abbreviated by
combining the first three letters of the genus and species names.)

Conservation Measures Chaher| Cyagri | Cyalon|Cyasup| Delsub | Gouvit | Hibbra| Nerang|Phykaa| Sanma | Schnut | Schobo
Manage 3-4 in situ PUs 3 3 3 4 4 3 4 4 3 3 3 3
Attain numerical stability at 1-3 PUs 2 2 1 3 3 2 3 3 2 1 1 1
outside action area

Initiate reintroduction of PUs outside action| 2 2 1 1 1 2 1 1
area

Implement rat, slug, insect control as X X X X X X X
needed

Construct fence

Upper Kapuna MU West Makaleha MU X X X X X X

Makaha MU X X X X

Other MUs X X X X X X
X X X X X X X X

Control weeds X X X X X X X X X X X X

Implement additional fire management and X X X X X X XXX X X X X X

Obtain cooperative agreements X X X X X X X X X X X

Conduct additional monitoring X X X X X X X X X X X X

Conduct population dynamics research X

Develop stabilization plan X




Colonel Howard J. Killian 73

7. Conservation Measures

Funding:
1) The Makua Implementation Plan Addendum will be fully funded to ensure that all
training activities at Makua are in conformance with the Biological Opinion. This
funding shall be in place prior to any live-fire training activities occurring at Makua.

2) The Wildland Fire Management Plan will be updated to incorporate the requirements
specified by this Biological Opinion, will be fully funded, and all precautions will be
followed as outlined in this Opinion for any live-fire training to occur at Makua.

Training:
1) Range operations staff will be fully trained in WIMS and will have a thorough
understanding of weapons restrictions based on fire danger, fuels project completion,
and locations and status of endangered species at Makua.

2) The Army will not use Kaena Point trail for any training activities.

3) If any Army training-related fire ignites outside of the firebreak road (designated
impact area), use of all weapons will cease and the Service will be notified within one
hour. The Army will provide the Service with a briefing detailing the cause of the fire,
forecasted and actual fire weather, forecasted and actual fire behavior, and predicted
and actual helicopter productivity. The briefing will include video or other fire
behavior and helicopter productivity data taken during the first hour of fire suppression.
The range will be reopened for training only after the Service has determined that the
Army actions that contributed to the fire and resulted in its suppression were conducted
in accordance with the requirements of the Biological Opinion. If the Army is unable
to identify and/or correct the problem, then further use of that weaponry will be
prohibited until full stabilization, as outlined in the Makua Implementation Plan
Addendum, is achieved.

4) If a prescribed burn or military training fire burns any portion of a management unit or
designated critical habitat, the Army will meet with the Service to determine if there is
a need to strengthen the fuelbreak and firebreak system, increase weapon restrictions,
or augment fire suppression staffing to prevent a similar fire in the future.

5) Smoking is permitted only in the administrative bivouac site or near the Makua Range
Control Building but no further than the gate into the actual valley.

6) All ordnance fired at Makua will be aimed to fall within the south firebreak road.

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

8) No live-fire training (of any kind) will be allowed when fire danger is red (high).

9) C-Ridge will not be used for any training purpose.
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10) No illumination rounds will be permitted at Makua.

11) All live-fire training will take place on existing training ranges (southern lobe impact
area) and will not land outside of the surface danger zones.

12) Open fires are not allowed anywhere at Makua including bivouac sites.
13) There will be no off-road vehicular activity at Makua.

14) Before night training at Makua is conducted, helicopters must be authorized to be used
for fighting night fire suppression.

Kuaokala Trail Conservation Measures:
1) Smoking will not be allowed during road or trail marches.

2) Soldiers would be restricted to the established trail or roads when on marches, and
marching formation would conform to the width of the trail.

3) The trail will be surveyed before and after each march by a qualified Natural Resources
Staff person capable of determining if there has been damage to the trail and the
surrounding flora and fauna that would contribute to species and habitat deterioration.
Any such deterioration will be reported to the Service within 48 hours and use of the
trail will be suspended until the Army and Service can meet to discuss further
conservation measures to prevent future damage.

8. Weapons Used at Makua

Small Arms

Blank Ammunition: There is the potential for hot shell casings to ignite fires close to the firing
point during the firing of blank ammunition. Therefore, the range will be staffed by ground
fire suppression forces including a NWCG-qualified Incident Commander, two engines, a
water tender and standby helicopters. Unlike helicopter staffing requirements for all other
weapons under most other conditions, none of the fire suppression helicopters need to be on-
site at Makua when blank ammunition is being fired. They will all be assigned to the training,
but with a one-hour response time to a fire occurring outside the firebreak road. Flash
suppressors and blank adapters will always be used on weapons firing blanks at Makua,
preventing hot residue from exiting the muzzle. Blanks will not be fired when live herbaceous
fuel moisture is 49 percent or lower, or when the Fire Danger Rating is in the Red.

Ball Ammunition Training: All ball ammunition qualification and demolition training will
take place within the current impact area, the southern lobe of the firebreak road. The
qualification training involves using small arms (rifles, pistols, machine guns, or shot guns),
with .308, .38, .45, or .50-caliber; 5.56, 7.62, or 9 mm; 12 gauge; or 40 mm target practice
rounds shooting at either pop-up targets or fixed targets. The fixed firing points are elevated
on a two-foot platform to decrease the chance of fire ignition from a muzzle flash or hot
casings, and are located in a mowed area.
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Small Arms Weapons Mounted on Helicopters: These weapons will not be discharged while
the helicopter is outside the south lobe of the firebreak road to ensure that any fire ignited from
a hot casing falling from the helicopter starts inside the firebreak road. Tracer fire from
helicopters is prohibited.

Demolitions

Demolitions training at Makua will take place at the ordnance impact area and may include a
range of activities such as: (1) use of low levels of explosives to destroy wood or steel
structures, (2) gaining entry to buildings, (3) placement and detonation of shape charges at the
ordnance impact area (shape charges are composed of C4 plastic and would be used as 6.8-
kilogram (kg) (15-pound (Ib)) charges (80 times a year) and 18-kg (40-Ib) charges (36 times a
year), and (4) detonation of cratering charges at the ordnance impact area following the
detonation of the shape charge (the M039 cratering charge) filled with ammonium nitrate
(placed within the hole created by the shape charge). The typical maximum amount of
ammonium nitrate that would be used at any one time would be 68 kg (150 Ibs) and possibly
up to 136 kg (300 Ibs). All demolitions training will be conducted in areas of bare ground or
exploded within metal drums to reduce the risk of fire.

Special Demolitions and Demolition Munitions: These munitions will be used for specific
purposes at Makua such as unexploded ordinance disposal or by Soldiers training to clear
mines, breach doors or overcome obstacles. Demolition munitions contain ordnance
capabilities and are used to assist the Soldier in battle situations. The only demolitions
materials that will be used at Makua are C4, TNT, detonation cord, blasting caps, time fuses,
cratering charges, shaped charges, and bangalore torpedoes. Procedures for the safe use of
many of these weapons, including explosives such as TNT or composition C4, require use to
be limited to excavated demolition pits surrounded by a sand bag barrier. No more than 136 kg
(300 Ib) net explosive weight will be detonated in any demolition at Makua. To minimize the
chance of a fire igniting outside the firebreak road, demolitions will be oriented, when
possible, in a way that directs hot gasses or blast fragments toward the interior of the south
lobe of the firebreak road.

Unexploded Ordinance Disposal: Unexploded ordinance disposal activities may be conducted
within the valley, outside the south lobe of the firebreak road, when live herbaceous fuel
moisture, calculated in the WIMS for the Makua Range weather station (hnumber 490301) is
100 percent or higher and the burning index is 20 or lower (fire danger rating Green/Low).
Fire suppression ground and helicopter resources will be fully staffed in accordance with the
fire suppression staffing guidelines used for live-fire training.

Restrictions

Unexploded ordinance may be detonated at locations 100 m (328 ft) or greater inside the south
lobe of the firebreak road and within designated demolition training areas only when the
burning index is 20 or lower and when live herbaceous fuel moisture is 60 percent or higher.
This will only be allowed after grass has been removed from within 3 m (2 ft) of all Hibiscus
brackenridgei ssp. mokuleianus and Chamaesyce herbstii plants within the Lower Ohikilolo
Management Unit. Fire suppression helicopter staffing will be assigned to demolitions training
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and unexploded ordinance activities in accordance with the helicopter staffing guidelines in
Table PD 5.

M79 and M?203 Grenade Launchers

Only M79 and M203 grenade launchers will be used at Makua. The maximum range for the
M79 and M203 grenade launchers is 400 m (1,312 ft).

Restrictions

Use of these weapons will be restricted to mowed areas and Green fire danger rating
conditions.

MK19 Grenade Launcher

The maximum range for blast fragments from the MK19 grenade launcher is 2.4 km (1.5 mi).
It can fire 40 mm grenades, smoke grenades, and other grenades (Figure PD 15).

Restrictions

Only M385A1 inert rounds, with cartridge cases that detach from the projectile so that they
land within 100 m (328 ft) of the firing point, will be used in Yellow fire danger rating
conditions. Inert rounds that meet this specification may be fired when live herbaceous fuel
moisture is 60 percent and higher. No other rounds will be fired from the MK19 grenade
launcher until after the Kaluakauila, Kahanahaiki and Ohikilolo fuelbreaks and firebreaks are
constructed and the expedited stabilization of three endangered plant species is completed (see
Table PD 2). To minimize the areas where fires may be ignited by this weapon, the MK19 will
not be fired east of the 580,900 m UTM line.
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Figure PD 15. MK19 grenade launcher surface danger zone.

Simulators, Mines and Grenades

Explosive charges are used to simulate detonation of mines and incoming artillery projectiles,
mortars, and bombs during training exercises. All use of these types of devices will be in
accordance with Army Regulation 385-63, Range Safety Manual. Procedures for the safe use
of many of these weapons, including explosives such as TNT or composition C4, require use to
be limited to excavated demolition pits surrounded by a sand bag barrier. When Area F (which
generally has a 30-m (98-ft) radius) is designated on the surface danger zone for the particular
weapon, it will be cleared of flammable vegetation. To minimize the chance of a fire igniting
outside the firebreak road, simulators, mines, and grenades will be oriented, when possible, in
a way that directs hot gasses or blast fragments toward the interior of the south lobe of the
firebreak road.

60 mm Mortars

Sixty mm mortars are used for indirect fire and support of troops. Mortar rounds are shot from
a launch tube attached to a base plate, using 60 mm high explosives, 60 mm short-range
training ammunition, or 60 mm inert ammunition. The 60 mm inert round has no explosion
upon impact; the short-range training ammunition has a flash, bang, and smoke on impact,
while the high explosive cartridge has a large explosion. The M720 and M888 high explosive
cartridges have high fragmentation steel loaded with Composition B explosive that explodes on
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impact. The M720 cartridge is equipped with the M734 multi-option fuse, which can be set to
function in the proximity, near surface burst, impact, or delay mode. The M766 short-range
practice cartridge is designed for use with the M224 60 mm mortar system and provides
realistic, cost effective training. The M766 is similar to the 60 mm high explosive cartridge in
exterior configuration and operation. It reduces the cost of training and permits training in
areas with limited range space. The M766 is equipped with the M779 practice fuse, which is a
facsimile M734 multi-option fuse. Maximum range of the short-range training ammunition is
530 m (1,739 ft). The rounds are propelled by doughnut charges. The maximum range of the
high explosive and inert mortars is 3,500 m (11,483 ft). The number of charges and firing
angles will be limited so that the weapon’s maximum range or “Distance X” on the developed
surface danger zone is 760 m (2,493 ft) at Makua. The maximum distance the 60 mm round
can travel at Makua will be limited to 760 m (2,493 ft) or less by enforcing strict limits on the
charge used and the angle that the weapon is fired (Figure PD 16).
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Figure PD 16. Potential ignition area and surface danger zone for 60 mm mortar.
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81 mm Mortars

Similar to the 60 mm, this weapon consists of a launch tube mounted on a base plate. It is used
for indirect fire support of troops. It fires 81 mm high explosive mortar and 81 mm target
practice inert mortars. The 81 mm inert round has no explosion upon impact while the 81 mm
high explosive has a large explosion. High explosive cartridges are designed for use against
personnel, bunker and light materiel targets. The high fragmentation steel projectile is loaded
with Composition B explosive. Maximum and sustained rates of fire are 15 to 30 rounds per
minute. The rounds are propelled by doughnut charges. This 81 mm weapon has a maximum
possible range of 5,900 m (19,357 ft). The number of charges and firing angles will be limited
so that the weapon’s maximum range or “Distance X” on the developed surface danger zone is
1,760 m (5,774 ft) or less at Makua. The maximum distance the 81 mm round can travel at
Makua will be limited to 1,760 m (5,774 ft) or less by enforcing strict limits on the charge used
and the angle that the weapon is fired (Figure PD 17).
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Figure PD 17. Potential ignition area and surface danger zone for 81 mm mortar.
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120 mm Mortars

The 120 mm mortar consists of a tube mounted on a trailer or vehicle (Figure PD 18). Itis
used for indirect fire support of troops. It generally fires a fin-stabilized, 120 mm high
explosive mortar from a smooth bore. It can also be fitted with a sleeve so that it can fire 81
mm projectiles. The M120 mortar system consists of the M298 cannon assembly, M190
bipod assembly, M9 baseplate, and M1100 trailer. The 120 mm high explosive has a large
explosion. Only high explosive cartridges will be fired from the M120. The M933/934 high
explosive cartridges are designed for use with the M120 and M121 120 mm mortar systems
and are used against personnel, bunker and light materiel targets. The 1090 steel projectile is
loaded with Composition B explosive. The M934 is equipped with the M734 multi-option
fuse that can be set to function in the proximity, near surface burst, impact, or delay mode.
The rounds are propelled by charge bags. This weapon has a maximum possible range of 7.2
km (4.5 mi). The number of charges and firing angles will be limited so that the weapon’s
maximum range or “Distance X on the developed surface danger zone is less than 1.6 km
(5,249 ft) at Makua. The maximum distance the 120 mm round can travel at Makua will be
limited to 1.6 km (5,249 ft), enforcing strict limits on the charge used and the angle that the
weapon is fired (Figure PD 19). The maximum and sustained rates of fire are 16 rounds/min
for the first minute and 4 rounds/min thereafter.

Figure PD 18. The 120 mm mortar may be fired frc;nT Stryker or other vehicles or from the
ground using a mortar plate (Photos: Global Security.org).
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Figure PD 19. 120 mm mortar potential ignition area, firing point, and surface danger zone.

Restrictions for all Mortar Training

Mortars will only be fired from the designated spot in the mowed area (EJ 8085-8071) known
as Coyote on the maps in this Project Description. Mortars will only be targeted at Objective
Deer (EJ 8190-8070). Historically, the first round fired from a mortar would sometimes land
outside the impact area because the force from this first shot is used to seat the mortar plate
into its firing position. The number of charge bags used are closely controlled, counted out
separately and inserted in the tube, and double checked prior to firing the weapon by at least
four different personnel. At Makua, all mortar plates will be seated into place with a sledge
hammer prior to firing the first round in order to better ensure accuracy of all mortar rounds
fired.

No infrared, illumination or smoke cartridges will be used at Makua because of their increased
fire risk.
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105 mm Artillery

This weapon is a 1,814 kg (4,000 Ib) cannon, generally towed by vehicles or airlifted into
firing position, which is used for direct and indirect fire support of troops (Figure PD 20). The
weapon has an average crew of seven Soldiers. It is capable of firing a wide range of standard
NATO ammunition. At Makua, it will fire high explosive and inert rounds. The 105 mm inert
round has no explosion upon impact, while the 105 mm high explosive has a large explosion.
This 105 mm weapon has a range of 19.2 km (11.9 mi) when rocket assistance and eight
charge bags are used. The number of charge bags and firing angles will be limited so that the
weapon’s maximum range or “Distance X” on the developed surface danger zone is 2,400 m
(1.5 mi) or less at Makua. This maximum range will be limited by enforcing strict limits on
the charge used and the angle that the weapon is fired (Figure PD 21). The amount of powder
in each charge bag and the number of charge bags used is closely controlled. Charges are
counted out separately and inserted in the tube, and double checked prior to firing the weapon
by at least four different personnel. Artillery will only be fired from the designated spot in the
irrigated green and mowed grass area in the north lobe of the firebreak road. Artillery will
only be targeted at Objective Deer.

Figure PD 20. Photograph of 105 mm artillery.
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Figure PD 21. Surface danger zone and potential ignition area for 105 mm artillery.

155 mm Artillery

This weapon is a 7.1 kg (15,758 Ib) cannon, generally towed by vehicles or airlifted into firing
position, and used for direct and indirect fire support of troops (Figure PD 22). It is capable of
firing a wide range of standard NATO ammunition. The 155 mm howitzer barrel can be fitted
with a sleeve so that it fires 105 mm ammunition. At Makua, it will fire high explosive and
inert rounds. The 155 mm inert round has no explosion upon impact, while the 155 mm high
explosive has a large explosion with fragments and blast effects confined to the surface danger
zone. The maximum effective range of this weapon is 22.4 km (13.9 mi) with conventional
ammunition and 30 km (18.6 mi) using a rocket-assisted projectile. The maximum and
sustained rates of fire are four and two rounds per minute, respectively. The howitzer is
transported and operated by a crew of nine. The number of charge bags and firing angles will
be limited so that the weapon’s maximum range or “Distance X" on the developed surface
danger zone is 2,600 m (1.6 mi) or less at Makua (Figure PD 23). The maximum range for this
weapon, given three bags of powder is 6,100 m (12.4 mi). To minimize the distance the 155
mm round can travel, the Army will enforce strict left and right limits, limit the angle that the
weapon is fired, enforce use of the safety card (specifies the limitations of using at the range),
and complete the firing solution (adjusting the direction of fire of the weapon) by two different
methods, by hand and by computer, to ensure the two match up before firing. The amount of
powder in each charge bag and the number of charge bags used is closely controlled. On
Oahu, the charge bags are limited to no more than two to limit the distance the ammunition can
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travel. Upon preparation for firing, the projectile and propellant are loaded into the howitzer in
two separate operations. Separate loading ammunition propellants are issued as a separate unit
of issue in sealed canisters to protect the propellant. The amount of propellant to be fired with
artillery ammunition varies with the number of propellant increments. The charge selected is
based on the range to the target and the tactical situation.

Restrictions

Illumination and white phosphorus (smoke) rounds will not be fired at Makua. Charges are
counted out separately and inserted in the tube, and double-checked prior to firing the weapon
by at least four different personnel. Artillery will only be fired from the designated spot in the
irrigated green and mowed grass area in the north lobe of the firebreak road. Artillery will
only be targeted at Objective Deer.

Figure PD 22. 155 mm artillery. (Photos: Department of Defense: www.defenselink.mil)



Colonel Howard J. Killian

85

155 mm Artillery
Potential Ignition
Area (Army Safety
Office 2006),
Firing Point, and
Surface Danger
Zone

| I 155 mm Attillery

> o 2
A

i

o
-

—

v

B
4.;005‘.’ ;
AL

5

P
<
LA
o
S o
25

Vi

25|
TLrEA |

.-

>

i W
S o
B K T

e

Potential Ignition
Area
= 155 mm HE SDZ
[ North Firing Point
Target Area
¢ Oahu elepaio
& Snails
® Plants
| = | E552 Management U.
1= =Makua Installation

L L |
0 0.07 Miles
I

1:21,440

T
SHT

T - T Zoned, MADIER

Figure PD 23. Potential ignition area, firing po
artillery.

AT-4 Anti-Armor Weapon

nt, and surface danger zone for 155 mm

The AT-4 is a lightweight, shoulder-fired, anti-armor weapon. Each AT-4 is pre-packaged and
sealed with only one round of ammunition. It fires a rocket-type cartridge consisting of a fin-
stabilizing assembly with a tracer element and a warhead consisting of an 84 mm, shaped,
high-explosive warhead. Although the M136 AT-4 can be employed in limited visibility, the
firer must be able to see and identify the target and estimate the range to it. The maximum
range for the rocket is 2.1 km (1.3 mi). The AT-4 will be fired only from within the designated
firing point in the north lobe of the firebreak road, a minimum of 50 m (164 ft) from the outer
edge of the 7-ac (2.8-ha) mowed firing point with a minimum clearance of 95 m (311 ft) from
any flammable vegetation. The designated firing point in the north lobe of the firebreak road
will either be kept bare of vegetation or it will be mowed and irrigated, so that live herbaceous
fuel moisture of the grass in all areas remains above 200 percent. The firing point will be
bounded directly along its north and east edges by a new improved firebreak road, 469 m
(1,539 ft) long and following the route of an area historically used as an access road,
maintained with bare ground to a width not less than 6 m (19.7 ft) (Figure PD 24). The AT-4
will be targeted at Objective Deer (EJ 8190-8070). The AT-4 will not be fired until after the
Kaluakauila, Kahanahaiki and Ohikilolo fuelbreaks and firebreaks are constructed and the
expedited stabilization of three endangered plant species is completed (see Table PD 2).
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SMAW

ignated irrigated firing point, and maintained

The Launcher Assault Rocket 83 mm (SMAW) is a hand held fiberglass launch tube with a
mounted sight and a maximum range of 2.0 km (1.2 mi). There is a 30-m (98-ft) back-blast
area behind the firing point where hot flying debris could land, so this weapon will only be
fired from the designated firing point in the north lobe of the firebreak road. The weapon will
only be fired at a target in Objective Deer. This weapon is used at Makua by the Marine
Corps. No surface danger zone is available for the SMAW, but its range and effects are similar
to the AT-4. The SMAW will not be fired until after the Kaluakauila, Kahanahaiki and
Ohikilolo fuelbreaks and firebreaks are constructed and the expedited stabilization of three

endangered plant species is completed (see Table PD 2).
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Tracers

Tracer ammunition is used to illuminate a shooter’s line of fire at night or during the day,
depending on the type of tracer used. A bright-burning pyrotechnic compound is added to a
specially formed cup in the rear of the jacket of a given ammunition type. When the powder is
ignited, it in turn ignites the tracing compound. This leaves a bright luminescent trail behind
the bullet in flight, allowing the shooter to see the path of the projectile. Tracers are used
primarily in machine gun and rifle applications, where every fourth or fifth round is a tracer.
Only 5.56 mm, 7.62 mm, and .50 caliber M1 tracers will be fired from ground and Stryker-
based locations and only 5.56 mm and 7.62 mm tracers will be fired from helicopters. Tracer
burnout distances are as follows: 5.56 mm is 900 m (0.6 mi) (HQDA FM 23-14), 7.62 mm is
900 to 1,000 m (0.6 to 0.62 mi), and .50-caliber M1 is 1,800 m (1.1 mi) (HQDA FM 23-65)
(Figure PD 25).

Restrictions

Use of all other tracers, including M17 tracers, is prohibited at Makua. Tracers will be fired by
ground troops and from Strykers. Small arms tracers will be fired from various locations
within the south lobe of the firebreak road, at various targets within the south lobe of the
firebreak road. All firing points, including firing points for tracers fired from helicopters, will
be within the south lobe of the firebreak road, east of UTM 581,400. M1 tracers will not be
fired from any point farther east than the UTM 581,400 line within Objective Deer. Tracer
ammunition will be used in accordance with the weapons restrictions specified in Table PD 2.
Tracers will not be fired until after the Kaluakauila, Kahanahaiki and Ohikilolo fuelbreaks and
firebreaks are constructed and expedited stabilization of three endangered plant species is
completed. Prior to completion of expedited stabilization of 12 species, tracer ammunition will
be used only when live herbaceous fuel moisture, calculated at the Makua Range WIMS
weather station, is 120 percent or higher and when fire danger is low (Green). After expedited
stabilization of 12 species is completed, tracers will only be fired when live herbaceous fuel
moisture is 100 percent and higher when fire danger is low (Green). Fire suppression forces
will be staffed pursuant to fire suppression staffing requirements described in Section 3 of the
Project Description.
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Figure PD 25. M1 tracer static firing point, target, surface danger zone and tracer burnout
distance, and possible tracer ricochet dispersion area.

2.75-caliber Rocket

The 2.75-caliber (70 mm) Hydra-70 rocket system proposed for use at Makua consists of a
seven-tube M260 launch tube, the MK66 MOD 4 rocket motor, and the blue spear WTU1B
inert, ten pound steel training warhead (Figure PD 26). No other warhead or motor will be
used at Makua. For use at Makua, the launch tube will be attached to an OH-58 Kiowa or
similar helicopter. Only pilots with current qualifications in the use of 2.75-caliber rockets will
fire these helicopter-mounted weapons in support of ground troops during CALFEX exercises.
Makua will not be used for training, recertification, or qualification flights for 2.75-caliber
rocket use. Rockets will be used by skilled, qualified pilots in order to provide realistic
experience for personnel training on the ground. No more than 56 rockets will be fired during
each CALFEX iteration. The rocket will be fired from approximately 1.0 km (0.6 mi) range at
a target, which will be located in Objective Deer or Elk. The rocket will be fired from a Kiowa
or similar helicopter flying below 134 m (440 ft) altitude, at a minimum of 60 knots airspeed,
at a nose down dive, with a nose-down angle of at least 10 degrees. The rocket will never be
fired from a helicopter that is not at a nose-down position of at least 10 degrees.
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Figure PD 26. Example of 2.75-caliber rocket being fired from a helicopter and 2.75-caliber
(70 mm) rocket pod mounted on the side of a helicopter. Unlike the rocket being fired in the
photograph, rockets fired at Makua will only be fired from helicopters with nose-down angles
of 10 degrees or more.

The Army currently uses a surface danger zone developed for a rocket fired from a level
helicopter over flat terrain, in which the rocket has a maximum range of 3.0 km (1.9 mi).
Topographic correction to the surface danger zone was completed by the Center for
Environmental Management of Military Lands (Beavers 2006). Topographic correction is
shown for a surface danger zone created for a rocket fired straight ahead (not nose down) at an
altitude of 134 m (440 ft) (see Figure PD 26). At this time, surface danger zones when firing
this weapon at a down angle have not been formally adopted by the Army. The maximum
range (Distance X) of rockets fired from nose-down helicopters would be shorter than the
range shown in Figure PD 27. The chance of a 2.75 rocket landing outside the Makua
installation boundary is less than one in a million. An estimated 5,040 rounds will be fired in
the next 30 years. Therefore, there is a 1:200 (1,000,000 divided by 5,040) chance of a round
escaping from the installation boundary over the next 30 years.
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Figure PD 27. Surface danger zones (1: 1 million chance of escapement), an example of an
associated probable ignition area, and the perimeter of the live-fire area cease fire lines
(581,000 UTM line and roads) to be used for 2.75-caliber aerial gunnery rocket firing.

Restrictions
These rockets will not be fired until after the Kaluakauila, Kahanahaiki and Ohikilolo

fuelbreaks and firebreaks are constructed and the expedited stabilization of 12 endangered
plant species is completed (see Table PD 2). To ensure that hot residuals associated with the
launch of the rocket do not fall outside the south lobe of the firebreak road or into Lower
Ohikilolo Management Unit, rockets will not be fired south of 21° 31 30" North Latitude (the
UTM NADS83 2380500 m line). To prevent the topographically corrected surface danger zone
from overlapping with the management units on C-Ridge, rockets will not be fired above 122
m (400 ft) above ground level (AGL) and no further east than 158 © 13* 10*’West Longitude
(the UTM NAD83 581,000 m line). These cease fire lines will be visually marked on the
ground with a minimum of 10 panels so that pilots can easily identify limits to live fire from
the air. Ground markings will be visible to both the pilots and to an observer situated on the
tower at the Makua Range office. A passing score for a 2.75 qualification exercise is one out
of three, or three out of seven hits within a 100 by 100 m (328 by 328 ft) target box around a
tank-sized object (Master Gunner S. Lodge, U.S. Army, pers. comm. 2006). The entire target
box will lie inside the south lobe of the firebreak road. Although many rounds are expected to
land outside the firebreak road, most of them will be within 800 m (2,624 ft) of the target. The
rocket is propelled by burning propellant in a tube-shaped rocket motor. The motor burns out
at approximately 450 m (1,476 ft), but the tube remains hot enough that it can ignite vegetation
on impact 3.0 km (1.9 mi) down-range (S. Lodge, US Army, pers. comm. 2006).
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Errors and malfunctions that have the potential to result in a rocket being fired outside the 3.0
km (1.9 mi) surface danger zone, can be minimized so that this weapon can be used safely at
Makua. The maximum range for this weapon, if it were fired at a 45 degree positive angle, is
12.0 km (7.5 mi). To better ensure that rockets are only fired when the helicopter is in a dive, a
second certified 2.75-caliber rocket pilot will be in the copilot seat and will arm the weapon
only when the helicopter is at least 10 degrees nose down and below 134 m (440 ft altitude)
(122 m (400 ft AGL)). Wind gusts affect rocket firing accuracy by affecting the helicopter’s
movement and by affecting the rocket’s flight. Rockets tend to fly into the wind. Operations
conducted in conjunction with aerial rocket firing will be suspended (per Army Regulation
385-63, Range Safety Manual) for one hour if wind gust is more than 30 knots (35 mph) as
indicated by the maximum windspeed measured at the Makua Range weather station during
the previous hour (available at http://www.wrcc.dri.edu/cgi-bin/rawMAIN.pI?hiHMAR ).
Skilled pilots will take wind into account when positioning their helicopter for firing to ensure
that the landing skids running the length of the helicopter will be at a 10 degree front-down
angle or greater whenever a rocket is fired at Makua.

Malfunctions of equipment resulting in a hang fire or a substantially misdirected rocket are
rare. A hang fire, where the rocket is fired but does not leave the launch tube mounted to the
helicopter, can result in a 10 degree “yaw” of the helicopter to the left or right. Our local 125"
Battalion master gunners estimate that a hang fire occurs once for every 300,000 rockets fired.
It is possible, but unlikely, for the pilot to be firing the trigger in ripple mode (which would
enable deployment of 14 rockets in under six seconds), and, in a hang fire situation, a rocket
could be fired 10 degrees off of the intended target. During these types of training exercises,
pilots are likely to only fire two to four rockets during each pass at the target area so they are
unlikely to employ ripple mode. Given a hang fire situation, the pilot may chose to jettison the
launch tube assembly from the side of the helicopter. If the propellant in the rocket motor has
been cracked, which could occur if it has been mishandled or dropped, the resulting uneven
motor burn could potentially result in the rocket deploying at a 45 degree angle, regardless of
the helicopter’s nose-down position. However, the rocket’s range would be reduced to 6.0 km
(3.7 mi) (Yuma Proving Ground rocket specialist), and if the rocket contacted the helicopter’s
rotor blade, its range would be reduced even further. Recent changes in regulations regarding
this weapon prohibit the use of any motor that has been dropped any distance. There is also
the possibility of a malfunction of the rocket’s side fins which could result in the rocket
veering off course. However, the malfunction would also create a wobble in the rocket’s flight
and therefore the range of the malfunctioning rocket would be substantially reduced. A fin
malfunction has not happened to any of the 300,000 2.75-caliber unguided rockets the 125"
Battalion master gunner or the Yuma Proving Ground rocket specialist has observed. The
2.75-caliber rocket will be fired only when live herbaceous fuel moisture, calculated at the
Makua Range WIMS weather station, is 100 percent or higher and when fire danger is low
(Green). Fire suppression forces will be staffed pursuant to fire suppression staffing
requirements.
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Javelin Missile

The Javelin is a portable anti-tank weapon. It is shoulder-fired and can also be installed on
tracked, wheeled or amphibious vehicles (Figure PD 28). The Javelin system consists of the
Command Launch Unit and the round. The round consists of the Javelin missile and the ATK
(Alliant Techsystems) Launch Tube Assembly. Javelin is a fire-and-forget missile with lock-
on before launch and automatic self-guidance. The propulsion system is a two stage solid
propellant design which provides a minimum smoke soft launch. At 1,000 m (0.6 mi), the
flight motor is fully exhausted. Therefore, the surface danger zone, created for flat terrain,
overestimates the maximum range of the weapon, given the terrain in the Makua valley. The
tandem warhead is fitted with two shaped charges: a precursor warhead to initiate explosive
reactive armor and a main warhead to penetrate base armor. At Makua the Javelin will be
locked onto and fired at a heat source.

Restrictions

Tracers will not be fired until after the Kaluakauila, Kahanahaiki and Ohikilolo fuelbreaks and
firebreaks are constructed and the expedited stabilization of 12 endangered plant species is
completed (see Table PD 2). The weapon will be fired no closer than 25 m (82 ft) from the
firebreak road to ensure that back blast resulting from activation of the flight motor pressure
relief system does not ignite a fire outside the firebreak road. The blast will be contained by
bunkers built around the targets. The vegetation within 10 m (32 ft) of the bunker will be
maintained at stubble height. The maximum range of the missile is 4.0 km (2.5 mi) (Figure PD
29). The Javelin will be used only when live herbaceous fuel moisture, calculated at the
Makua Range WIMS weather station is 100 percent or higher, and when fire danger is low
(Green). Fire suppression forces will be staffed pursuant to fire suppression staffing
requirements.

Figure PD 28. JvI missile photgraphs from .armyhnoly.com.
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northern and southern firing points.

TOW Missile

This is a line-of-sight, tube-launched, optically-tracked, wire-guided (TOW) missile system.
This system is composed of a reusable launcher, a missile guidance set and sight system
(Figure PD 30). The system can be tripod mounted; however, because it is heavy, it is
generally employed from a high mobility multi-purpose wheeled vehicle. TOW missiles will
not be fired from helicopters at Makua. TOW missiles are used primarily in anti-tank warfare
to engage and destroy enemy armored vehicles and other targets such as field fortifications.
The maximum range of the missile, fired from a ground position, is 5.0 km (3.1 mi) (Figure PD
31). Only inert TOWSs with concrete warheads will be shot at Makua. TOW missile blast
effect simulators may also be used. The missile’s movement is fueled by burning propellant,
which can remain ignited for a distance up to the maximum range of 5.0 km (3.1 mi). The
TOW is optically-tracked and wire-guided by the person firing the weapon. If the wire snags
or detaches from the TOW, the warhead is no longer controllable, often quickly plummeting
into the ground. However, in other instances, it flies erratically for some distance and there is
the potential, although extremely limited, for the malfunctioning weapon to travel up to 5 km
(3.1 mi). Malfunction rate information for the TOW was not readily available for use in this
consultation. Data published by Redstone Arsenal for airborne TOW missiles fired in combat
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in 1972 and 1973 indicates that 82 percent of TOW missiles hit their targets, 18 percent missed
their target, including seven percent which missed their target due to a malfunction
(http://www.redstone.army.mil/history/tow/tow_chronology.htm.).

Restrictions

TOWs will only be used after full stabilization of all Makua Implementation Plan species has
occurred, including control of major threats. TOW missiles will not be fired until after the
Kaluakauila, Kahanahaiki and Ohikilolo fuelbreaks and firebreaks are constructed (see Table
PD 2). The TOW use will be limited to periods when live herbaceous fuel moisture is 100
percent or greater, and will only be fired when fire danger is low (Green) and when grass and
forest fuels are less flammable. If an average of approximately 40 TOW missiles are fired
each year for 30 years, then approximately 1,200 TOWSs will be fired over the life of the
project. At a malfunction rate of seven percent, 84 TOW malfunctions would occur over the
life of the project. If a TOW malfunction results in a wildland fire outside of the impact area,
the TOW will not be used at Makua again until all shrub and forest vegetation within the
burned area is restored to its pre-fire species composition or better, and all Makua
Implementation Plan species are at full stabilization.

% T et - - o N
Figure PD 30. Photograph of a TOW missile launch (The Warflghter S Encyclopedla
http://wrc.navair-rdte.navy.mil/warfighter_enc/weapons/landlnch/m220tow.htm )
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9. Guinea Grass Fuel Model and Anticipated Fire Behavior Details

The CONTAIN module of the fire behavior model BehavePlus is the standard tool used by the
National Wildfire Coordinating Group agencies for determining the number and type of fire
suppression resources necessary to suppress fires under particular fuel moisture and weather
conditions. It is used for both the development of prescribed fire contingency resource
requirements and it is used for wildland fire suppression planning. BehavePlus compares the
expected perimeter growth per unit time of a fire with the speed at which suppression forces
are working to put out designated lengths of the perimeter during that time. A fire is
“contained” when the suppression resources put out the perimeter of the fire. A fire “escapes”
when the fire grows so fast, that the fire suppression resources are not able to contain the
perimeter. The guinea grass (Panicum maximum), fuel model is a custom model which has
received attention from the Center for Environmental Management of Military Lands (Beavers
2001), the US Forest Service (Wright et al 2002 and Scott and Burgan 2005), and the Service
(D. Greenlee, unpublished 2006).

Fire behavior predictions for fires burning outside the firebreak road at Makua were based on a
custom fuel model for local ungrazed stands of guinea grass originally developed by Beavers
(2001), further described by Scott and Burgan (2005) and Wright et al (2002), and refined by
Greenlee (unpublished 2006). Guinea grass fuel dominates the area between the firebreak road
and the native vegetation surrounding Makua Valley (see Figure PD 2). Guinea grass is native
to Africa and was cultivated and probably naturalized in Hawaii prior to 1871 as perennial
forage for cattle (Wagner et al. 1999). Throughout its range, the grass reaches heights of 70 to
300 cm (2.3 to 9.8 feet). At Makua, the grass outside the firebreak road has an average height
of 1.8 m (6 ft). One-third to 0.6 m (1 to 2 ft) of dead grass leaves form a thick thatch near
ground level. Fuel loading is described in Beavers (2001). Of the 40 new fuel models
described in Scott and Burgan (2005), guinea grass is heavier than all except for the four slash
fuel models and four other heavy fuel models (SH7 Chaparral, SH9 Florida Scrub, TU5 and
TL9 heavy forest understory or litter). Guinea grass fuel load estimates range from 8.8 to 11
tons per acre with fuel bed depth estimates between 0.5 m (1.8 ft) and 1.5 m (5 ft ) (Beavers
2001, Wright et al 2002, and Scott and Burgan 2005). Kauffman (U.S. Forest Service) has
extensive experience burning guinea grass pastures in Mexico and South America (Kauffman
et al 1998, Guild et al 1998).

Fire rate of spread in guinea grass appears to be a factor of the greenness, or live herbaceous
fuel moisture, of the grass. Although the layer of dead grass in the understory can support fire
spread year-round (P. Costales, State Division of Forestry and Wildlife, pers. comm. 2006),
fire behavior appears to be substantially reduced during periods when the standing grass
contains a substantial component of green leaves with high moisture contents. Much of the
heat of any fire burning through a stand of green grass is absorbed by the water in the grass,
slowing the rate of spread of the fire. Guinea grass growth and grass greenness appears to be
closely related to soil moisture. Consequently, during wet months, a high proportion of the
standing grass leaves are green and the fuel moisture in those green leaves is high. During dry
summer months, only a few of the leaves in the grass stand are green and the rest of the leaves
are either standing dead or they are alive, but with very low fuel moisture contents. In the
summer, when the majority of the stand is brown, this plant appears to produce a few fresh,
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green leaves, following substantial rainfall events. The WIMS uses the National Fire Danger
Rating System algorithm for calculating live herbaceous fuel moisture based on precipitation.

Beavers et al (1999) GRASS2 fuel model appears to most accurately predict rate of spread of
guinea grass head fires burning during the summer of 2006, when live herbaceous fuel
moistures were lower than 99 percent, when the original fuel bed depth of 0.6 m (1.9 ft) is
adjusted to 1.3 m (4.1 ft) (the fuel bed depth suggested by Wright et al 2002 and Scott and
Burgan 2005). The complete halt in fire rate of spread predicted by the dynamic fuel models in
Scott and Burgan 2005 for live herbaceous fuel moistures greater than 120 percent, predicted
to occur in the Scott and Burgan (2005) model, due to a complete transfer of dead fuel to the
live herbaceous fuel category does not occur in guinea grass stands due to a persistent layer of
thatch in the understory. On a prescribed burn at Schofield Barracks on September 29, 2006
(live herbaceous fuel moisture 150 percent) and at Makua on December 8, 2006 (live
herbaceous fuel moisture 163 percent) green grass adjacent to herbicide-treated grass was
found with the thatch layer underburned, with the green grasses laying over unconsumed. In
both instances, a hot head fire hit the green grass and fingers of the green grass burned 10 to 50
m (32.8 to 164 ft). Rate of spread has not been accurately measured on fires burning in green
grass in part because when the headfire hits the green grass, the smoke turns to heavy steam
due to the moisture content of the grass, obscuring the fire. Preliminary fuel model parameters,
which the Army and the Service agree are likely to overpredict fire rate of spread in guinea
grass with live herbaceous fuel moistures greater than 120 percent, will be used until the fuel
model can be updated to the satisfaction of the Army and the Service (Table PD 10). Itis
anticipated that updates to the fuel model and helicopter staffing guidelines may be made
periodically and cooperatively by the Army and the Service as new information about fire rate
of spread under various conditions becomes available. New information would not necessarily
trigger reinitiation of formal consultation, as long as fire suppression helicopter staffing
adjustments are made, to maintain equal or greater protection to the resources.

Table PD 10. Guinea grass fuel model parameters to be used to adjust Beavers (2001) GRASS
2 fuel model until future adjustments to the fuel model are made and accepted by the Army and
Service.

Live Herbaceous Fuel | Wind Adjustment] Fuel Bed Depth
Moisture (WIMS) Factor
120 % or higher 0.5 1.88 feet
100 - 120 % 0.5 2.71 feet
99% or lower 0.5 4.1 feet

At the time when the helicopter staffing requirements table was developed, limited fire
behavior information was available for fires burning in guinea grass, particularly for grass with
WIMS-calculated live herbaceous fuel moisture greater than 100 percent. Army wildland fire
management staff are collaborating with fire behavior researchers from the U.S. Forest Service
Pacific Southwest Research Station, the State, and the Center for Environmental Management
of Military Lands to gather rate of spread data for headfires burning in mature guinea grass
under various live herbaceous fuel moisture conditions. Actual rates of spread are expected to
be lower than the rates of spread used to develop these helicopter staffing requirements under
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high live herbaceous fuel moisture conditions. When the Army has documented guinea grass
rates of spread with various WIMS-calculated live herbaceous fuel moistures, particularly
under high live herbaceous fuel moisture conditions, the Army will forward the updated fuel
model information to the Service for review. Given mutually agreed upon fuel model
parameters, the Army will develop updated fire suppression helicopter staffing requirements
which provide for the containment of fires outside the firebreak road at acreages equal to or
smaller than those which are predicted to occur given the current helicopter staffing
requirements. The CONTAIN module of BehavePlus will be used to compare predicted fire
acreages using the new fuel model and helicopter staffing, to the acreages in Table PD 11. Fire
acreages at all wind speeds and fuel moisture conditions would be equal to or less than those
presently predicted in Table PD 11. The updated helicopter staffing requirements will be
submitted to the Service for review and concurrence. Updated helicopter staffing
requirements, agreed to in writing by the Service field supervisor, will be appended to the
Biological Opinion and will replace the requirements currently specified in Table PD 5.
Updated helicopter staffing guidelines will not be instituted at Makua without this prior written
approval of the Service.

We have been conservative in our application of the fuel model and Behave/CONTAIN fire
spread model in some areas, but this is counterbalanced by some of the model’s other
limitations. Some of the assumptions we used result in predicted acreages larger than what we
anticipate will occur. For instance, the smallest initial fire acreage permitted in the
Behave/CONTAIN model is 0.04 ha (0.1 ac). Because fire spread will be slow in the winter,
we anticipate that you will initiate suppression when fires are smaller than 0.04 ha (0.1 ac).
Behave/ CONTAIN assumes that the fire is burning over a homogeneous landscape of guinea
grass. When the fire hits breaks in topography (i.e., when fires hit the top of C-Ridge) they
slow. Larger fires will hit shrub/forest vegetation, which burns more slowly. There are large,
continuous expanses of grass fuels in Makua Valley which would support large fire
development. Fire acreages and suppression success are similar on flat ground to those in the
fire acreage tables. On the other hand, BehavePlus/fCONTAIN does not provide for changes in
wind direction, spot fires (which are likely to occur when live herbaceous fuel moisture is less
than 100 percent), or for multiple simultaneous fire ignitions (which may occur when tracers
are being fired).

The predicted helicopter staffing appears to closely match the numbers of helicopters that were
historically used to suppress fires at Makua outside the firebreak road. This included: zero
helicopters: 14 percent of fires (fires close to road were suppressed by hand), one helicopter:
41 percent of fires, two helicopters: 10 percent of fires, three helicopters: 14 percent of fires,
four helicopters: 7 percent of fires, 5 helicopters: 10 percent of fires, 7 helicopters: 3 percent of
fires. In summary, 35 percent of Army-caused fires outside the firebreak road took four or
more helicopters to suppress and almost all helicopters were UH-60 and CH-47 helicopters
with 660 to 1,000 gallon buckets.

Anticipated Fire Acreage Examples: For planning purposes the CONTAIN module of
BehavePlus fire behavior software was used to predict anticipated fire acreages for fires
burning in guinea grass under various slope, fuel moisture and wind conditions. FireFamily
Plus” NFDRS Calculator program was used to estimate Burning Index and tables were color-
coded to indicate the fire danger which was most likely to occur under various fuel moisture
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and weather conditions. Examples of the results from these simulations are presented in Table
PD 11.

Table PD 11: Examples of anticipated final acreages of fires outside the firebreak road,
burning in thick guinea grass, burning under various fuel moisture and weather conditions,
with standby helicopter response times of one full hour, based on CONTAIN module of
BehavePlus fire behavior model.

Color shading in tables:

_Likely to be Green

May be green or yellow, depending on other weather and fuel moisture factors

Likely to be Yellow

May be yellow or red, depending on other weather and fuel moisture factors

I ikely to be Red

Guinea grass fire: Live Herbaceous Fuel Moist 200%, Live Woody Fuel Moisture 200%, 10-hr = 1hr+1, WAF = .5, wind across 60% slope
Fire Suppression Helicopter staffing: 22 ch/hr (0-5 mph winds), 33 ch/hr (6-10 mph), 41 ch/hr (11-15 mph), 42 ch/hr (>16 mph)

1-hour fuel moisture

20-ft wind

Contained 6.4 ac

Contained 7.6 ac

Contained 6.6 ac

Contained 7.7 ac

Contained 6.8 ac

10%

Contained 6.1 ac

Contained 9.7 ac

Contained 8.6 ac

Contained 7.7 ac

Contained 7.1 ac

Contained 10.8 ac

Contained 9.7 ac

Contained 8.8 ac

Contained 8.1 ac

Contained 12.2 ac

Contained 11.0 ac

Contained 10 ac

Contained 9.1 ac

Contained 13.3 ac

Contained 12.1 ac

Contained 11.0 ac

Contained 15.8 ac

Contained 14.4 ac

Contained 13.0 ac

Contained 18.9 ac

Contained 17.0 ac

Contained 15.4 ac

Escaped

Contained 20.8 ac

Contained 18.2 ac

Guinea grass fire: Live Herbaceous Fuel Moist 150%, Live WDY FM 150-200%, 10-hr = 1hr+1, WAF = .5, wind across 60% slope

Fire Suppression Helicopter staffing: 28 ch/hr (0-5 mph winds), 42 ch/hr (6-10 mph), 50 ch/hr (11-15 mph), 52 ch/hr (>16 mph)
20-ft wind 1-hour fuel moisture
wpeed 6% 8% 10% 12% 14%
0 mph
2 mph Contained 9.6 ac Contained 8.3 ac Conatined 7.5 ac
4 mph Contained 11.3 ac Contained 9.8 ac Conatined 8.8 ac Conatined 8 ac
6 mph Conatined 14.5 ac Contained 9.6 ac Contained 9.1 ac Conatined 8.4 ac
Contained 21.2 ac Contained 12.1 ac Contained 11.5 ac Contained 10.6 ac Contained 9.9 ac

Contained 15.3 ac

Contained 14.6 ac

Contained 13.3 ac

Contained 12.4 ac

Contained 18.8 ac

Contained 16.8 ac

Contained 15.4 ac

Contained 23.3 ac

Contained 20.5 ac

Contained 18.8 ac

Contained 14.4 ac

Contained 24.3 ac

Contained 22.2 ac

Contained 20.7 ac

Contained 29.3 ac

Contained 26.5 ac

Contained 24.5 ac

Escaped

Escaped

Contained 29.5 ac

Guinea grass fire: Live Herbaceous Fuel Moist 120%, Live WDY FM 120-190%,10-hr = 1hr+1, WAF = .5, wind across 60% slope

Fire Suppression Helicopter Staffing: 34 ch/hr (0-5 mph winds), 49 ch/hr (6-10 mph), 60 ch/hr (11-15 mph), 62 ch/hr (>16 mph)
1-hour fuel moisture
20-ft wind 6% 8% 10% 12% 14%

0 mph Conatined 12.3 ac Conatined 10.6 ac Conatined 9.4 ac

2 mph Contained 13 ac Contained 11.2 ac Conatined 9.9 ac Conatined 9 ac Contained 8.6 ac

4 mph Contained 15.4 ac Contained 13.2 ac Conatined 11.7 ac Conatined 10.6 ac Contained 10.1 ac

6 mph Contained 16.1 ac Contained 13.9 ac Contained 2.5 ac Conatined 2 ac Contained 1.8 ac

Contained 20.6 ac Contained 17.8 ac Contained 15.8 ac Contained 14.4 ac Contained 13.3 ac

Contained 22.7 ac Contained 20 ac Contained 18.1 ac Contained 16.8 ac

Contained 22.9 ac

Contained 20.8 ac

Contained 19.2 ac

Contained 28 ac

Contained 25.4 ac

Contained 23.5 ac

Contained 33.4 ac

Contained 30.1 ac

Contained 27.8 ac

Contained 40.2 ac

Contained 36 ac

Contained 33 ac

Escaped

Escaped

Contained 39.4 ac
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Guinea grass fire: Live Herbaceous Fuel Moist 100%, Live WDY FM 100-170%, 10-hr = 1hr+1, WAF = .5, wind across 60% slope
Fire Suppression Helicopter Staffing: 86 ch/hr (0-10 mph winds), 104 ch/hr (11-15 mph), 107 ch/hr (16 mph and higher)

20-ft wind 1-hour fuel moisture
wpeed 6% 8% 10% 12% 14%
0 mph Contained 30.7 ac Contained 26.2ac Contained 23.0 ac
2 mph Contained 32.7 ac Contained 27.9 ac Contained 24.4 ac Contained 21.9 ac Conatined 20.0 ac
4 mph Contained 40 ac Contained 34.0 ac Contained 29.6 ac Contained 26.5 ac Conatined 24.2 ac

Contained 42.3 ac

Contained 36.0 ac

Contained 4.7 ac

Contained 4.0 ac

Conatined 3.6 ac

Contained 47.1 ac

Contained 41.4 ac

Contained 37.2 ac

Conatined 34.1 ac

Contained 53.6 ac

Conatined 48 ac

Conatined 43.9 ac

Contained 62.7 ac

Conatined 56.3 ac

Contained 51.5 ac

Conatined 69.5 ac

Conatined 63.5 ac

Conatined 83.5 ac

Conatined 76.1ac

Conatined 100.3 ac

Conatined 91.1 ac

Escaped

Contained 109.1 ac

Guinea grass fire: Live Herbaceous Fuel Moist 80%, Live WDY FM 80-150%, 10-hr = 1hr+1, WAF = .5, wind across 60% slope
Fire Suppression Helicopter staffing: 98 ch/hr (0-5 mph winds), 150 ch/hr (6-10 mph), 182 ch/hr (11-15 mph), 197 ch/hr (>16 mph)

1-hour fuel moisture

20-ft wind 6% 8% 10% 12% 14%
0 mph Contained 87.3 ac Contained 74.0 ac Contained 64.3 ac
2 mph Contained 94.4 ac Contained 79.8 ac Contained 69.3 ac Contained 61.4 ac Contained 9.6 ac
4 mph Contained 119.8 ac Contained 100.8 ac Contained 87.1 ac Contained 77.0 ac Contained 69.4 ac

Contained 129.2 ac

Contained 110.3 ac

Contained 96.4 ac

Contained 86.0 ac

Contained 78.0 ac

Contained 129.6 ac

Contained 115.3 ac

Contained 104.3 ac

Contained 171.5 ac

Contained 152.0 ac

Contained 137.2 ac

Contained 180.1 ac

Contained 162.9 ac

Contained 203.4 ac*

Contained 240.9 ac*

Contained 289.9 ac*

Contained 347.7 ac*

* BehavePlus/CONTAIN assumes headfire burning in guinea grass on a 60% slope over the entire fire area. The south aspect of C-
Ridge has an average percent slope of 60%, but it is only 200 acres in area. Fires larger than 200 acres will hit fuelbreaks and turn
into flanking and backing fires once they crest C-Ridge. Therefore, fire acreages larger than 200 acres, and acreages of fires ignited
close to the top of C-Ridge are overestimated by the model.

Fire Su

Guinea grass fire: Live Herbaceous Fuel Moist 60%, Live WDY FM 60-130%, 10-hr = 1hr+1, WAF = .5, wind across 60% slope
ppression Helicopters: 120 ch/hr (0-5 mph winds), 183 ch/hr (6-10 mph), 223 ch/hr (11-15 mph), 236 ch/hr (>16 mph)

1-hour fuel moisture

20-ft wind 6% 8% 10% 12% 14%
0 mph Contained 128.6 ac Contained 108.6 ac Contained 93.3 ac Contained 13.4 ac
2 mph Contained 139.0 ac Contained 117.2 ac Contained 101.2 ac Contained 89.3 ac Contained 12.6 ac

Contained 176.6 ac

Contained 148.1 ac

Contained 127.5 ac

Contained 112.0 ac

Contained 100.2 ac

Contained 162.8 ac

Contained 141.7 ac

Contained 125.7 ac

Contained 113.1 ac

Contained 190.7 ac

Contained 168.7 ac

Contained 151.5 ac

Contained 222.8 ac*

Contained 199.6 ac

Contained 237.0 ac*

Contained 296.0 ac*

Contained 351 ac*

Contained 422.5 ac*

Contained 505.9 ac*

* BehavePlus/CONTAIN assumes headfire burning in guinea grass on a 60% slope over the entire fire area. The south aspect of C-
Ridge has an average percent slope of 60%, but it is only 200 acres in area. Fires larger than 200 acres will hit fuelbreaks and turn
into flanking and backing fires once they crest C-Ridge. Therefore, fire acreages larger than 200 acres, and acreages of fires ignited
close to the top of C-Ridge are overestimated by the model.

100
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Guinea grass fire: Live Herbaceous Fuel Moist 50%, Live WDY FM 50-100%, 10-hr = 1hr+1, WAF = .5, wind across 60% slope

Fire Suppression Helicopters: 135 ch/hr (0-5 mph winds), 206 ch/hr (6-10 mph), 250 ch/hr (11-15 mph), 270 ch/hr (>16 mph)
1-hour fuel moisture
20-ft wind 6% 8% 10% 12% 14%
0 mph Contained 160.5 ac Contained 135.4 ac Contained 117.0 ac Contained 103.1 ac Contained 92.2 ac
2 mph Contained 173.5 ac Contained 146.2 ac Contained 126.1 ac Contained 111.0 ac Contained 99.3 ac
Contained 220.7 ac* Contained 184.9 ac Contained 158.9 ac Contained 139.4 ac Contained 124.3 ac

Contained 176.8 ac

Contained 156.6 ac

Contained 140.6 ac

Contained 210.3 ac*

Contained 188.5 ac

Contained 248.5 ac*

* BehavePlus/CONTAIN assumes headfire burning in guinea grass on a 60% slope over the entire fire area. The south aspect of C-
Ridge has an average percent slope of 60%, but it is only 200 acres in area. Fires larger than 200 acres will hit fuelbreaks and turn
into flanking and backing fires once they crest C-Ridge. Therefore, fire acreages larger than 200 acres, and acreages of fires ignited
close to the top of C-Ridge are overestimated by the model.

The Army will invite the Service to a meeting or after action review within one week of the
occurrence of all fires burning outside the firebreak road at Makua or any fire burning any area
within any of the on-site or off-site Makua Implementation Plan management units. The Army
will evaluate the fire suppression response and final fire acreage of all fires in relation to the
fire size predicted by the CONTAIN module of BehavePlus. If the sizes of fires suppressed
outside the firebreak road at Makua are larger than the sizes predicted by the Contain module
of BehavePlus (see Table PD 11), or fire rate of spread is faster than predicted, the Army will
work with the Service to develop new, increased, helicopter staffing requirements which are
acceptable to both agencies. If rate of spread data indicates that guinea grass burns more
slowly than the fuel model predicts, helicopter staffing decreases may be considered.
Adjustments to the guinea grass fuel model and fire suppression helicopter staffing
requirements may be appended to this Biological Opinion, for use at Makua, given the
concurrence of both the Army and the Service.
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STATUS AND ENVIRONMENTAL BASELINE OF SPECIES
AND CRITICAL HABITAT - OVERVIEW

Introduction

This section presents the biological and ecological information relevant to formulating the
Service’s Biological Opinion covering 38 plant taxa, Oahu tree snail, and Oahu elepaio. We also
include information on designated critical habitat for 36 endangered and threatened plant taxa
and for the Oahu elepaio. These listed resources are present within the action area on Army-
owned or leased lands on Makua, and on adjacent State, city/county, and private lands.

For the “status” descriptions for each species, we discuss life history, habitat, distribution,
abundance, threats, conservation needs, constituent elements of critical habitat, and other factors
necessary for survival, as the basis for analyses in later sections. For the “environmental
baseline” descriptions, we document this information for species and critical habitats within the
action area. We also attempt to rank the background risk of extinction for each covered species,
as a basis for evaluating project effects on individual fitness, population viability, and the
likelihood of species persistence. Demographic data is utilized where available to generally
indicate whether a species is increasing, declining, or maintaining its numbers. For most of the
species covered in this Biological Opinion, little is known about the critical factors that
determine status, such as intrinsic rates of population increase or decline, survivorship, minimum
viable population size, and estimated mean time to extinction.

Owing to the lack of population viability data for the covered species, we qualitatively categorize
whether baseline conditions for plant species are currently at a moderate, high, or very high risk
of extinction. By definition, any species listed as endangered is “in danger” of extinction
throughout all or a significant portion of its range. The Army’s proposed Makua Implementation
Plan Addendum identifies 28 endangered plant taxa in need of stabilization (Table SB 1). For
the purposes of this Biological Opinion, these species are considered to have a high background
extinction risk because intensive management is needed to ensure their persistence. Of these
target taxa, 12 taxa are considered even more “at risk” due to their restricted distribution (i.e.,
only or mostly on Oahu), low numbers, and limited reproduction. As such, these 12 species have
been identified for expedited stabilization (see Table SB 1). These expedited stabilization taxa
are defined as those with (1) fewer than 100 total individuals remaining; or (2) more than 100
individuals, but with fewer than half of their mature individuals needed to fulfill numerical
stabilization criteria; or (3) more than 100 individuals, but with half or more of their mature
individuals within the action area (i.e., at risk of training-related wildfire). Expedited
stabilization taxa were identified in 2006, during inter-agency negotiation of conservation
measures to avoid jeopardy, and are based on the Army’s 2005 Status Update Report (U.S. Army
Garrison 2005b). Expedited stabilization taxa are also characterized by fewer than three
population units not exceeding numeric criteria for stabilization, no population units outside the
action area exceeding numeric criteria for stabilization, and a declining number of individuals or
maintenance of numbers primarily through augmentation; in addition, they may face
uncontrollable threats, such as rat and slug predation or black twig borer infestation. There are
12 non-stabilization species, (i.e., species that are not included for stabilization management in
the Makua Implementation PlanAddendum, owing to relatively large range-wide numbers and
some occurrences with larger individual numbers, are considered at “moderate” risk of
extinction) (see Table SB 1).
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Table SB 1. Status of Plant Taxa Within the Action Area

103

Species

Status

Critical
Habitat
&
Plants

Plants
Only

Critical
Habitat
Only

Expedited

Stabilization Stabilization

Non-
Stabilization

Kaluakauila-
Punapohaku
Fire
Minimization
Measures

Abutilon sandwicense

Alectryon macrococcus var. macrococcus

Bonamia menziesii

Cenchrus agrimonioides var. agrimonioides

Chamaesyce celastroides var. kaenana

Chamaesyce herbstii

Colubrina oppositifolia

Ctenitis squamigera

Cyanea grimesiana ssp. obatae

Cyanea longiflora

Cyanea superba ssp. superba

Cyrtandra dentata

Delissea subcordata

Diellia falcata

Dubautia herbstobatae

Euphorbia haeleeleana

Flueggea neowawraea

Gouania vitifolia

Hedyotis degeneri var. degeneri

Hedyotis parvula

Hesperomannia arbuscula

Hibiscus brackenridegei ssp. mokuleianus

Isodendrion laurifolium

Isodendrion longifolium

Isodendrion pyrifolium
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Table SB 1 (Continued). Status of Plant Taxa Within the Action Area
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Species

Status

Critical
Habitat
&
Plants

Plants
Only

Critical
Habitat
Only

Stabilization

Expedited
Stabilization

Non-
Stabilization

Kaluakauila-
Punapohaku
Fire
Minimization
Measures

Lepidium arbuscula

Lobelia niihauensis

Mariscus pennatiformis

Melanthera tenuifolia

Melicope pallida

Neraudia angulata

Nototrichium humile

Peucedanum sandwicense

Phyllostegia kaalaensis

Plantago princeps var. princeps

Pritchardia kaalae

Sanicula mariversa

Schiedea hookeri

Schiedea kaalae

Schiedea nuttallii

Schiedea obovata

Silene lanceolata

Solanum sandwicense

Spermolepis hawaiiensis

Tetramolopium filiforme

Viola chamissoniana ssp. chamissoniana
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Five endangered taxa, Nototrichium humile, Chamaesyce celastroides var. kaenana, Bonamia
menziesii, Euphorbia haeleeleana and Schiedea hookeri occur in the Kaluakauila Management
Unit or in adjacent areas (see Table SB 1). This management unit and the areas in close
proximity are surrounded by the high fire risk zone. The dominant vegetative cover of this area
is non-native fire prone grasses. A significant percentage of the known individuals (State-wide
and/or island-wide) of these taxa occur within, or near to, this management unit. Therefore, the
loss of individuals of these taxa from within and around the Kaluakauila Management Unit
would significantly reduce the probability these taxa would persist over the long-term. For some
taxa, the probability of persistence across their total range would be reduced, for other taxa the
continued persistence in a significant portion (Oahu) of their range would be reduced.

In the case of four of the taxa, Nototrichium humile, Chamaesyce celastroides var. kaenana,
Euphorbia haeleeleana and Schiedea hookeri, a significant portion of the total known number of
individuals (approximately 20 percent, 40 percent, 40 percent and 20 percent, respectively) are at
considerable risk of being destroyed by training related wildfires, in and around the Kaluakauila
Management Unit. In addition, 20 percent of the known individuals of Bonamia menziesii on
Oahu occur within Kaluakauila Management Unit and thus stand a significant risk of being
destroyed by training related wildfires.

The environmental baseline description for each species documents its status within the action
area. For each species, we determine the importance of individual fitness to population viability
within the action area, and to the survival and recovery of the species as a whole. The threat of
training-related wildfire in the action area is estimated according to the location of individuals
within zones of high, low, and very low fire risk. For many species, the available GIS database
information is too coarse to enumerate all individuals that will be exposed to fire within these
zones. For example, data points located on map boundaries between fire risk zones may
represent individuals within either or both of the zones. In these cases, the Service and the Army
have agreed that all individuals at zone boundaries will be counted within the higher fire risk
zone.

The consultation period for this Biological Opinion has required significant inter-agency
negotiation of complex fire protection and impact minimization measures over about 18 months.
During that time, we periodically received updated information about the proposed action from
the Army. The new information required continual revision of our fire model simulations to
delineate the action area and recommend appropriate conservation measures. Also during the
consultation period, the Army continued to implement stabilization measures and monitor target
species. The Army’s 2006 status report, which was distributed in October 2006 and reviewed by
the inter-agency Makua Implementation Team, is the best available information on the status and
baseline of the 29 species that need stabilization covered in this opinion. Problems arise because
the action area for this consultation differs from that used in 2003 to develop the Makua
Implementation Plan, and the Army monitors stabilization species within that 2003 action area.
The current action area excludes some parts of the 2003 action area that encompassed population
units of stabilization species, and elsewhere expands to new areas that contain additional
occurrences of listed species (e.g., Gouania vitifolia). Few covered species are affected by the
change in action area boundaries, and the numbers of individuals that are included or excluded
based on differences in the 2003 and 2007 action areas are not significant.
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For stabilization species, our baseline determinations are based on current status within the
action area monitored in the Army’s 2006 status report, even though this creates inaccuracies for
some species that have fewer individuals or population units within the current action area than
in the 2003 action area. In some cases, detailed analysis of GIS information and reference to
Army Natural Resources field data sheets was used to determine numbers of individuals within
various areas, and in these cases, these additional sources of data are cited. Many listed plants,
especially many of the most highly at-risk taxa, occur along the Makua Valley rim and beyond,
in mixed native and non-native forest that has been excluded from the new action area. Thus,
baselines for some species are slightly overestimated for the action area considered in this
opinion. To the best of our knowledge, the action area baseline has not been underestimated for
any of the covered species. In addition, the reader also should note that status/baseline tables in
this opinion do not allow for direct comparison of numbers due to varying survey effort across
years.

General Environmental Baseline Factors

General environmental baseline factors that are uniform for all species and critical habitats in the
action area are summarized jointly below. These factors include past and present impacts of all
Federal, State, or private actions, and other human activities in the action area; anticipated
impacts of all proposed Federal projects in the action area that have already undergone formal
consultation; and impact of State or private actions that are contemporaneous with the
consultation. Details on unique or important factors for particular species or critical habitats are
discussed more fully in the species-specific status and baseline descriptions that follow.

Past and present impacts of all human activities in the action area include historical land use in
the Makua and Kahanahaiki valleys (now located within Makua) and adjacent lands, as described
in the Army’s draft environmental impact statement for the proposed action (U.S. Army Corps of
Engineers 2005). Before human settlement on Oahu, vegetation in leeward lowland areas such
as Makua probably consisted of dry grasslands and shrublands, and shrublands and forests in
some areas may have extended all the way to the coast (Cuddihy and Stone 1990). In leeward
Oahu valleys, native Hawaiians altered lowland vegetation by cultivation of sweet potato, taro,
and other crops using shifting cultivation (slash-and-burn) and extensive irrigation systems
(Cuddihy and Stone 1990). In the 1800s, non-native Hawaiian farmers grew watermelon,
pumpkin, cucumber, tobacco, and cotton in the Makua and Kahanahaiki valleys (U.S. Army
Corps of Engineers 2005). Ranching impacted all or parts of Makua and Kahanahaiki, and the
adjacent Keawaula and Kuaokala areas, from 1864 until the Army took over control of the area
in 1941. At that time, the Army relocated residents before using Makua and Kahanahaiki valleys
for “simulated battle training.” The Army has been training at Makua ever since.

Other past and present human activities in the action area include fires set by human carelessness
and arson, habitat lost to development, and trampling of native vegetation along roads and trails.
Major threats to listed resources in the action area related to human activities are non-native
plants and animals introduced by Polynesian and Euro-American settlers. These invasive species
include ungulates (pigs, goats, cattle, and sheep), rodents (rats and mice), insects (black-twig
borer, Chinese rose beetle, two-spotted leaf hopper, long-legged ant, white fly, and scales), other
invertebrates (snails and slugs), disease pathogens (avian malaria and avian pox), and hundreds
of invasive weed species that compete with native plants for growing space, light, water, and soil



Colonel Howard J. Killian 107

nutrients. These threat factors are tabulated for each species in Appendix E and are discussed in
the “General Effects” section. Details on unique or particularly dangerous threats are discussed
as appropriate in the species-specific status and baseline descriptions.

Anticipated impacts of all proposed Federal projects in the action area that have already
undergone formal consultation include activities covered by existing Biological Opinions that are
still in effect (Service 1999b, 2001a, 2001b, 2003a, 2004a). The actions covered by these
opinions are similar to the proposed action except for the inclusion of the following weapon
systems in this opinion; tracers, TOWs, 155 mm HE howitzer artillery, 2.75-caliber helicopter-
launched rockets, and Javelin anti-tank missiles. As a result of previous Biological Opinions, the
Army developed and began implementing a Wildland Fire Management Plan and fire danger
rating system to reduce the risk of fire ignition and spread, and a Makua Implementation Plan to
stabilize 29 target taxa. Impacts associated with Army training were expected to continue
indefinitely while the Army continued to implement these conservation measures. Ongoing
stabilization actions for target taxa are based on management of species-level population units
and ecosystem-level management units, and include ungulate exclusion, weed control, rat control
at elepaio nesting sites, augmentation and reintroduction of endangered plants, propagule
collection for ex situ genetic storage, and captive propagation of Achatinella mustelina tree
snails. During 1999-2003, the Army implemented certain “urgent actions” needed to address
threats to listed resources while the Makua Implementation Plan was being developed, and has
been monitoring and managing non-stabilization species in the action area since 1999.

The fire history of military training at Makua is described in the General Effects — Fire
Suppression section of this Biological Opinion. Training at Makua was suspended in 1998 due
to a third-party lawsuit but was resumed in October 2001 under a settlement agreement and
stipulated order. Under the settlement agreement, limited live-fire training (18 CALFEXs and
other training exercises) was conducted between October 2001 and October 2005, in
conformance with the Service’s existing Biological Opinions. During the 2001-2005 limited
training period, four fires were ignited. Two small fires, caused by an AT-4 anti-tank rocket and
oxidation of old white phosphorus rounds, were immediately extinguished without damage to
listed resources (U.S. Army Corps of Engineers 2005). An approximately 640-ha (2,100-ac) fire
from an escaped July 2003 prescribed burn, jumped the firebreak road and burned uncontrolled
for three days damaging several listed species and critical habitats. An approximately 121-ha
(300-ac) fire attributed to white phosphorus ignition escaped the firebreak road in August 2005,
but did not affect listed resources. Thus, even with reduced training levels since 1998, fires
associated with military activities have continued to impact Makua.

The impacts of State or private actions that are contemporaneous with the consultation include
conservation programs on State-owned lands within and adjacent to the action area (Kuoakala
Forest Reserve, Mokuleia Forest Reserve, Makua-Keaau Forest Reserve, and Pahole Natural
Area Reserve). Population units of listed species, management units for ecosystem-level
stabilization actions, and critical habitat units are also located on city/county and private lands.
Some State lands within and adjacent to the action area are public hunting areas where non-
native ungulates are impacting native plants. In addition, city/county and private lands contain
endangered species population units and management units, including Honolulu Board of Water
Supply lands and lands managed by The Nature Conservancy of Hawaii. Other privately owned
lands are not managed for endangered species conservation and are threatened by pigs, goats,
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and invasive weeds. All non-Army lands within and adjacent to the action area have been
impacted by agricultural and ranching activities, habitat loss and development, trampling of
native vegetation along roads and trails, and fires set by carelessness and arson.

Critical Habitat This section also presents the biological and ecological information relevant to
formulating the Service’s Biological Opinion covering designated critical habitat for 36
endangered and threatened plant taxa and for the Oahu elepaio. Specific areas within the
geographical area occupied by a species were designated as critical habitat because they contain
physical or biological features essential to species conservation that may require special
management considerations or protection. In some cases, specific areas outside the geographical
area occupied by the species were also designated as critical habitat because they are essential to
species conservation. Critical habitat is designated within the action area on State, city/county,
and private lands. Critical habitat for plants is not designated on Army lands owing to various
exclusions pursuant to sections 3 and 4 of the Endangered Species Act. However, critical habitat
for the Oahu elepaio is designated on Army lands within Makua, as well as on State, city/county,
and private lands within the action area.

Army-controlled (owned or leased) lands on Oahu and the island of Hawaii were excluded from
plant critical habitat designation because they were covered by Integrated Natural Resource
Management Plans that adequately address the species’ needs, and because the benefit of
exclusion outweighed the benefit of inclusion. According to the Sikes Act Improvement
Amendments of 1997, each military installation must develop an Integrated Natural Resource
Management Plan that reflects a mutual agreement between the Service and the State concerning
conservation, protection, and management of fish and wildlife resources. Although the Service
determined that lands within Makua were essential for the conservation of many plant species,
management and conservation of these lands were already addressed in the Makua Integrated
Natural Resource Management Plan.

For the critical habitat status and environmental baseline descriptions, we discuss the constituent
elements necessary for species conservation as the basis for analyses in later sections. The status
sections describe the entire designated critical habitat in terms of the biological and physical
features that are essential to the conservation of the species, with emphasis on critical habitat
units designated on Oahu. Although the primary constituent elements of the critical habitat are
identified, little information is available on the current condition of these constituent elements.
The environmental baseline sections describe these issues for critical habitat units within the
action area, the relationship of action area critical habitat to the entire designated critical habitat,
and the conservation value of the critical habitat to the species. The environmental baseline
descriptions also address the ability of action area critical habitat to provide a portion of the
habitat essential for the conservation of one or more populations. The general environmental
baseline factors for critical habitat in the action area are the same as those discussed above for
covered species.

For the critical habitats covered in this Biological Opinion, the best available scientific and
commercial information is insufficient to determine their current condition within the action area
and range-wide. In general, however, most native Hawaiian ecosystems are threatened by the
same suite of factors related to habitat loss and the introduction and spread of non-native
invasive species. Because these threats are fairly uniform, they are described in general below
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and are not discussed in the species-specific status and baseline descriptions. Likewise,
conservation needs of critical habitat are much the same for all covered species, and are not
discussed in the species-specific descriptions.

Threats to Critical Habitat The major threats to all covered species, including plants and the
Oahu elepaio, are similar within the action area as well as range-wide. Herbivory (including
fruit and seed predation) of listed plants and associated native plants by non-native ungulates,
rats, snails, slugs, and insects reduce the overall ecosystem health of critical habitat. Feral
ungulates (cattle, goats, sheep, pigs, and deer) also degrade critical habitat by trampling and
uprooting vegetation, increasing erosion, and spreading seeds of invasive plants. Some critical
habitats also are vulnerable to occasional random environmental disturbances such as landslides,
rockfalls, erosion, hurricanes, and flooding, and to human-related disturbances such as fire,
military training, and trampling along trails. For some species of multi-island distribution,
threats to critical habitat vary slightly among island units; for example, non-native deer and
mouflon sheep (absent from Oahu) may threaten the status of critical habitat units on other
islands.

Non-native plants that compete with and replace native plants are a major threat to critical
habitat through exploiting and pre-empting available light, growing space, water, and nutrients.
Competition by aggressive non-native plants for primary constituent elements results in habitat
degradation and reduced vigor of native plants. Although the particular invasive plant species
differ in various critical habitat units, some of the major invasive plants affecting listed species
and critical habitats throughout the action area include Ageratina riparia, Aleurites moluccana,
Blechnum appendiculatum, Clidemia hirta, Ficus macrophylla, Ficus microcarpa, Grevillea
robusta, Kalanchoe pinnata, Lantana camara, Melinis minutifolia, Paspalum conjugatum,
Passiflora suberosa, Psidium sp., Rivina sp., Schinus terebinthifolius, Syzygium cumini, and
Toona ciliata (Makua Implementation Team 2003; 68 FR 35950).

Conservation Needs for Critical Habitat The conservation needs for plant and elepaio critical
habitats in the action area are fairly uniform. Restoration of fire-altered native habitats to native
vegetation is the primary need to prevent further invasion of fire-tolerant invasive grasses. The
removal and control of ungulates, rats, and invasive plants would eliminate a major threat to the
conservation value of critical habitat and would enhance the quantity, quality, and availability of
primary constituent elements. Ungulate control usually requires fence construction and removal
of animals from fenced exclosures. Rat control currently involves establishing and monitoring
individual toxicant bait stations and trapping grids, which is labor intensive and expensive.
Aerial broadcast of rodenticide baits would facilitate cost-effective treatment of large areas. The
Environmental Protection Agency is evaluating the approval of a label registration for aerial
rodenticide broadcast in Hawaii. Research and implementation of control techniques for non-
native invertebrates such as slugs, snails, black twig borer, two-spotted leathopper, and Chinese
rose beetle would reduce habitat degradation by these pests. Invertebrate control is complicated
by the need to develop methods that do not also harm native tree snails and insects but is
mandatory to aide in the persistence of these native threatened populations.
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Status of the Species— Abutilon sandwicense (No Common Name)

Species Description Abutilon sandwicense is a member of the Malvaceae (mallow) family. It is
a shrub that grows to 3 m (9 ft) in height. Leaf blades are pale green, shallowly dentate, and
covered with sparse pubescence. Flowers are solitary and pendulous and located in the leaf
axils. The fruit develops into a capsule that matures in about six weeks. The sepals are greenish
yellow in color, with the petals being bright green to reddish brown with green venation. This
species is distinguished from others in the genus by its green or reddish-brown tipped petals that
exceed the sepals (Wagner et al 1999).

Listing Status Abutilon sandwicense was federally listed as endangered on October 29, 1991
(56 FR 55770), and was state listed as endangered at the same time. A recovery plan for
Waianae plants included this species (Service 1995a), and critical habitat was designated on June
17,2003 (68 FR 35950).

Historic and Current Distribution Abutilon sandwicense is endemic to the island of Oahu.
Historically, A. sandwicense was known from nearly the entire length of the Waianae Mountains,
from Makaleha Valley to Nanakuli Valley (Service 1998a). When the species was listed in
1991, there were 14 occurrences with 300 to 400 individuals. Currently there are 14 occurrences
with approximately 400 individuals on Federal, State, private, city, and county lands. Trends in
numbers and distribution are difficult to discern, owing to inconsistent identification of
occurrences and monitoring efforts. No range-wide surveys have been conducted for this
species. According to the most recent information available, only one stabilization population
has more than 50 mature, reproducing individuals.

Table SB 2. Range-wide Distribution of Abutilon sandwicense.

Number of Known Individuals

Population Units

1991 1995 2003 2003 2005 2006

(1) (2) (3) (4) (5) (6)
Kahanahaiki -- -- -- 1-2 0 0/1*
Keaau -- -- -- 1 1 1/10
) 0/6

Kaluakauila -- -- -- -- [0/6]° 0/22
Palikea Gulch
portion of Kaawa - - - 10/3 -
to Puulu' 63-83
West Makaleha -- -- -- 0/2 --
East Makaleha -- -- -- -- 2/2 --
Halona - - - 1 1/4 -
Ekahanui and B B B 17 17/15 B
Huliwai [0/65]
Kaawa to Puulu -- -- -- -- 34/84 --
Makaha Mauka -- -- -- 40/100 --
Makaha Makai -- -- -- 50-100 50/7 --
Nanakuli -- -- -- 30 30 --
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North Mikilua - - - 2 2 -
South Mikilua - - - 4 4 -
Waianae Kai -- - - 6 6 -
407 424
Total Individuals 300-400 <300 253-263 | 180-246 | (189/212)"
[0/71] (166/258)

Shaded population units are inside the action area.
*Mature/immature individuals

Schofield Barracks Military Reservation
S[Augmented and or reintroduction]

"Total (mature/immature)

(1) Listing rule (56 FR 55770)

(2) Recovery plan (Service 1998a)

(3) Critical habitat rule (68 FR 35950)

(4) Oahu Biological Opinion (Service 2003a)

(5) Army re-initiation request (U.S. Army Garrison 2005¢)
(6) Army database (U.S. Army Garrison 2006d)

Ecology Abutilon sandwicense typically grows on steep slopes in dry forests between 300 and
600 m (1,000 and 2,000 ft) elevation. Associated native species include Antidesma pulvinatum,
Diospyros sandwicensis, Elaeocarpus bifidus, Eugenia reinwardtiana, Hibiscus arnottianus,
Metrosideros polymorpha, Myrsine lanaiensis, Nestegis sandwicensis, Pipturus albidus, Pisonia
sp., Pittosporum sp., Pleomele sp., Psydrax odorata, Rauvolfia sandwicensis, Reynoldsia
sandwicensis, and Sapindus oahuensis (Hawaii Natural Heritage Program 2001). Abutilon
sandwicense has been observed flowering in winter and spring. Although seedlings are often
initially abundant, few plants appear to survive to maturity for unknown reasons. Little else is
known about the phenology, pollinators, seed dispersal agents, longevity, specific environmental
requirements, or limiting factors for this species (59 FR 32932).

Threats to the Species Abutilon sandwicense was listed as endangered because of major
ecosystem-level threats to its survival and recovery, which are described in the introduction to
the “Status and Environmental Baseline of the Species and Critical Habitat™ section and
tabulated in Appendix E. The unique threats to A. sandwicense are the black twig borer
(Xylosandrus compactus) and the Chinese rose beetle (Adoretus sinicus). Human activity along
a trail in Honouliuli Preserve also threatens individuals in a nearby occurrence. There is one
population with more than 50 mature, reproducing individuals (the suggested minimum number
for stabilization populations for this species (Service 1995a) of A. sandwicense on Makaha
Makai.

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Abutilon sandwicense are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section. Due to limited knowledge
of life history requirements for short-term and long-term survival, the recovery plan for this
species specifies interim objectives to downlisting and delisting that involve stabilization of all
existing populations (Service 1995a). Conservation actions required for stabilization are
described in the “Stabilization” section of the project description for this opinion. However, A.
sandwicense is not included as a target taxon for stabilization under the Makua Implementation
Plan Addendum. Currently, the Army does not actively manage this species in the Makua and
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Schofield Barracks action areas (Service 2003a). Surveys should be conducted to identify and
assess the effects of the black twig borer and/or Chinese rose beetle on this species.

Ongoing Conservation Actions Various conservation management actions have been
implemented for Abutilon sandwicense since it was listed as endangered. About 22 individuals
(four percent of all remaining individuals) of this species occur in the fenced Kaluakauila
Management Unit where they will benefit from population unit and/or ecosystem-level
protection. The Nature Conservancy of Hawaii’s long-range management plan for Honouliuli
Preserve includes management actions to control non-native plants, feral ungulates, and fire, in
order to recover rare species and restore native habitats; this plan will benefit any A. sandwicense
within the preserve. This species is represented in the following ex situ collections: 45 leaf
samples in micropropagation (Harold L. Lyon Arboretum), 42 plants in botanical garden
collections (Amy Greenwell Ethnobotanical Garden and Waimea Valley Audubon Center), 457
seeds in seed storage (Lyon Arboretum Seed Storage Facility), and five seedlings in a nursery
(Harold L. Lyon Arboretum) (Service 2005b, U.S. Army Garrison 2005d).

Environmental Baseline of the Species

Status of the Species in the Action Area The three occurrences of Abutilon sandwicense in the
action area total approximately 35 individuals or about 8 percent of the for this species total
population (U.S. Army Garrison 2005¢) (see Table SB 2). One occurrence with approximately
22 immature individuals is located within the Kaluakauila fenced unit. The other two
occurrences are not fenced and these occurrences are not actively managed by the Army.
Abutilon sandwicense plants in the action area are located in areas at risk from training-related
wildfire. About 22 individuals occur in the high fire risk zone, one in the low fire risk zone and
12 individuals occur in the very low fire risk zone. About four percent of the species’ totals
range-wide are located in the high fire risk zone.

Threats to the Species The primary threats to Abutilon sandwicense in the action area are those
described in the introduction to the “Status and Environmental Baseline of the Species and
Critical Habitat” section and tabulated in Appendix E. All individuals of A. sandwicense are at
risk from training-related wildfires. Particularly the 22 immature plants in the Kaluakauila
Management Unit since this unit is located in the high fire risk zone. One mature plant occurs in
the low fire risk zone and 12 individuals occur in the very low fire risk zone.

Conservation Needs of the Species Abutilon sandwicense does not require stabilization by the
Army because less than 50 percent of all remaining individuals are located within the action area.
A post-fire revegetation plan and site-specific fuels modification plan are needed where A.
sandwicense is present in the action area. Other general conservation needs of the species and
critical habitat in the action area are the same as those described in the introduction to the “Status
and Environmental Baseline of the Species and Critical Habitat” section.

Ongoing Conservation Actions for the Species No conservation actions are currently being
implemented specifically for Abutilon sandwicense in the Makua action area. However, this
species benefits from ecosystem-level management in the fenced Kaluakauila Management Unit
where non-native ungulates and weeds are controlled. In addition, fuels modification along the
Kaluakauila ridgeline reduces the risk of fire in the management unit (K. Kawelo, pers. comm.
2004; Service 2004a). This species is represented in the following ex situ collections: 45 leaf
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samples in micropropagation (Harold L. Lyon Arboretum), 42 plants in botanical garden
collections (Amy Greenwell Ethnobotanical Garden and Waimea Valley Audubon Center), 457
seeds in seed storage (Lyon Arboretum Seed Storage Facility), and five seedlings in a nursery
(Harold L. Lyon Arboretum) (Service 2005b, U.S. Army Garrison 2005d).

Status of the Species — Alectryon macrococcus var. macrococcus (Mahoe)

Species Description Alectryon macrococcus var. macrococcus is a tree in the soapberry family
(Sapindaceae) that reaches heights of 11 m (34 ft). Fully mature trees are usually multi-trunked
with a sinewy appearance and reddish-brown branches. The leaves are compound, with two to
five pairs of leaflets, each of which measures 10 to 28 cm (3.9 to 10.9 in) long. The undersides
of the leaves of a young A. macrococcus var. macrococcus plant have dense brown hairs. The
flowers are borne in panicles up to 30 cm (11.7 in) long. Flowers are either perfect (possessing
male and female reproductive parts) or staminate (possessing only male reproductive parts). The
roundish fruits are 2.5 to 7 cm (0.9 to 2.7 in) in diameter and, when ripe, the hard rind of the fruit
will open to expose the contents. The hard rind consists of the aril, or the fleshy part of the fruit,
and a single flattish seed (Wagner et al 1999).

Listing Status Alectryon macrococcus var. macrococcus was federally and State listed as
endangered on May 15, 1992 (57 FR 20772). A recovery plan was prepared for this species in
1997 (Service 1997). Critical habitat was designated for A. macrococcus var. macrococcus on
Kauai; February 27, Molokai; March 18, Maui; May 14, and Oahu on June 17, 2003 (60 FR
51398).

Historic and Current Distribution Alectryon macrococcus var. macrococcus is endemic to the Hawaiian
Islands and is known from Kauai, Oahu, Molokai, and Maui. Trends in distribution indicate
approximately 79 plants are thought to remain on Kauai on the western side of the island from Olokele
Canyon to Kalalau Valley. Alectryon macrococcus var. macrococcus has always been considered
relatively rare on Molokai (10 individuals) and Maui (approximately 21 individuals). On Oahu, it is
known primarily from the Waianae Mountains, where it has been recorded throughout the mountain
range on both windward and leeward sides. There are two historical records of the taxon in the Koolau
Mountains where it is no longer found. Alectryon macrococcus var. macrococcus is present throughout
its historic range except for the Koolau Mountains. Currently, there are approximately 372 wild mature
plants, 10 wild immature plants, and 14 augmented immature plants State-wide. Known locations on
Kauai include: Haeleele (three wild mature plants), Kalalau (11 wild mature plants), and Koaie (65 wild
mature plants), totaling 79 individuals. There are 21 individuals located on Maui at Haena Nui (15 wild
mature plants), Honokowai (two wild mature plants), lao (two wild mature plants), Launiupoko (one
wild mature plant), and Waikapu (one wild mature plant). Ten individuals are located on Molokai at
Kahuaawi (one wild mature plant), Kaunakakai to Kawela (eight wild mature plants), and Kawela and
Makolelau (one wild mature plant). Approximately 244 plants remain in the Waianae Mountains in the
following locations: Kahanahaiki to West Makaleha (42 wild mature, four wild immature, plus four
augmented immature plants), Makua (33 wild mature plants), South Mohiakea (six wild mature plants),
Central Kaluaa to Central Waieli (46 wild mature and 10 wild immature plants), Makaha (63 wild
mature, five wild immature, and two seedlings), and Waianae Kai (six wild mature plants) (U.S. Army
Garrison 2006¢) (Table SB 3). It is estimated that the residual plants for this species reside only on
Federal and State lands. On Oahu, demographic data reveals 90 percent of Alectryon macrococcus var.
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macrococcus individuals are mature plants, and one percent are immature augmentations. Thus, A.
macrococcus var. macrococcus on Oahu is characterized by only two populations units with more than
25 mature reproducing individuals and several other occurrences with fewer than 25 mature reproducing
individuals that represent about 80 percent of all State-wide individuals.

Table SB 3. Range-wide Distribution of Alectryon macrococcus var. macrococcus.

Number of Known Individuals
Population Units
1992 1997 2003 2004 2005 2006
@ (2) 3 Q)] Q) 6
Kahanahaiki* 2 [ (1);2]
m 43/4 42/4 ——
Kapuna == == 6 [0/6]° [0/6] 0/0
Pahole* 7 4/0
West Makaleha* 40/4% 37/4
Makua* -- -- 15 17 20 33/0
Central Kaluaa to 56/2 @
Central Waieli* B B >073 S071 [0/8] 207710
South Mohiakea
(SBMR) - - 16/1 15/1 6 6/0
Makaha* -- -- 75/2 35 62/7 63/7
Waianae Kai -- -- 16 16 5 6/0
Other.Surveyed B B B B B 48/4
Locations
.. 188 218 247
g‘:ﬁ Individuals on ~500 ~500 (3337‘%0)% (176/6) | (191/13) | (218/25)
[0/6] [0/14] [0/4]
Total Individuals on
Other Islands <110 ~100 110 - - -
Jotal Individuals 610 600 | 447/10 - - 357
State-wide

Shaded Population Units are inside the action area.

"Stabilization population units (Kahanahaiki, Kapuna, Pahole, and West Makaleha are considered one stabilization
population unit.)

*Mature/immature individuals

YSchofield Barracks Military Reservation

‘[Augmented and or reintroduced]

"Total (mature/immature)

(1) Listing rule (57 FR 20772)

(2) Recovery plan (Service 1997)

(3) Critical habitat rule (68 FR 35969), Makua Implementation Plan (Makua Implementation Team 2003) and Oahu
Biological Opinion (Service 2003a)

(4) MIP Addendum and 2004 status update (U.S. Army Garrison 2005a, 2004)

(5) 2005 status update (U.S. Army Garrison 2005b)

(6) 2006 status update (U.S. Army Garrison 2006¢, 2006d)

(7) S. Ching (U.S. Army Garrison, pers. comm. 2007).

Ecology Alectryon macrococcus var. macrococcus is a relatively slow-growing, long lived tree
that grows in xeric to mesic sites and is adapted to periodic drought. Despite appearing
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relatively healthy, a substantial percentage of the trees flower but never bear fruit. Although the
cause of this is not known, it may be that some trees only bear flowers that are functionally male.
There is little information on growth rates of wild plants and their age of maturation. However,
two trees in cultivation have been observed to flower for the first time when they were about 15
years old. At that age they were approximately 6 m (20 ft) tall and were single-trunked, with the
trunks measuring about 14 cm (5.5 in) in diameter. Wild trees undoubtedly live for decades,
based on observed growth rates and tree sizes. Pollination of the taxon is probably carried out by
insects. No recruitment has been observed and most remaining individuals are likely to be old,
senescent individuals that will die without replacement. Flowering cycles, seed dispersal agents,
and specific environmental requirements are unknown (Makua Implementation Team 2003).
Other demographic information for A. macrococcus var. macrococcus in the wild is unknown.
Alectryon macrococcus var. macrococcus grows on slopes, ridges, or in gulches within mesic
lowland forests between elevations of 367 and 941 m (1,204 and 3,086 ft) (Service 2003b).

Threats to the Species Alectryon macrococcus var. macrococcus was listed as endangered
because of major ecosystem-level threats to its survival and recovery, which are described under
“General Status and Baseline of the Species and Critical Habitat” section and tabulated in
Appendix E. In addition, A. macrococcus var. macrococcus is vulnerable to rat predation on
seeds, fruits and other plant parts; depressed reproductive vigor; loss of pollinators; and
stochastic events (Service 1999b; Hawaii Natural Heritage Program 2001; Service 2003b).

The primary threat to Alectryon macrococcus var. macrococcus on Oahu is an invasive insect,
the black twig borer (Xylosandrus compactus), which was introduced in 1961. The black twig
borer burrows into the branches and introduces a pathogenic fungus. The end result is severe
pruning of the host that often kills branches or the whole plant. All known plants of this species
suffer from slight to severe defoliation and reduced vigor due to the infestation of this non-native
insect. The Chinese rose beetle, introduced in 1896, also defoliates portions of the plant and
could result in death once the tree is weakened by other threats (Mau and Kessing 2004; Nelson
and Davis 1972; Hara and Beardesly 1979).

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Alectryon macrococcus var. macrococcus are described in the introduction to the
“Status and Environmental Baseline of the Species and Critical Habitat” section. Due to limited
knowledge of life history requirements for short-term and long-term survival, the recovery plan
for this species specifies interim objectives to downlisting and delisting that involve stabilization
of all existing populations (Service 1999a). The recovery plan for this species identifies several
conservation actions necessary to recover this species such as fencing, weed control, outplanting
of local genetic material and rodent control (perhaps only seasonally during fruiting season).
Surveys and monitoring should be initiated to determine the detrimental effects of the black twig
borer and rodents to this species. Sites that are relatively free from these invasive pests should
be considered prime candidates for protection. Extreme care should be taken not to introduce the
black twig borer into a pest-free area with propagated material of A. macrococcus var.
macrococcus species (Service 2003b). At least 50 mature, reproducing individuals are needed
per population unit to attain stability for long-lived individuals.

Ongoing Conservation Actions Since listing, the Makua Implementation Team (2003) has
developed stabilization protocols for Alectryon macrococcus var. macrococcus, which are
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incorporated in the Army’s Makua Implementation Plan Addendum (U.S. Army Garrison
2005a). The U.S. Navy is conducting non-native plant control in areas where A. macrococcus
var. macrococcus is located at the Naval Magazine Lualualei. Recreational hunting is allowed
on Navy lands to control feral pigs. Feral ungulate control is being conducted on both Army and
State lands in the Waianae Mountains. This species is being propagated at the Army
Environmental nursery and the Lyon Arboretum on Oahu, the Hawaii Division of Forestry and
Wildlife nursery on Kauai, and the National Tropical Botanical Garden on Maui and Kauai.
Introductions/augmentations have been conducted over the last ten years into Kahanahaiki
Gulch. Seeds are in storage facilities at the Lyon Arboretum and the National Tropical Botanical
Garden. The Service is not currently aware of any other conservation efforts for this species
(Service 2003b; L. Durand, pers. comm. 2004; Hawaii and Pacific Plant Recovery Committee.
2007; Service 2005a).

Alectryon macrococcus var. macrococcus is represented in several ex situ collections, including
nine embryos in micropropagation (Harold L. Lyon Arboretum), one apical or lateral vegetative
bud in micropropagation (Harold L. Lyon Arboretum), two cuttings in a nursery (Army
Environmental Division, Oahu), three plants in a botanical garden (Waimea Valley Audubon
Center), six seeds in a nursery (Harold L. Lyon Arboretum), 174 seeds in seed storage (Lyon
Arboretum Seed Storage Facility), and 10 seedlings in a nursery (Harold L. Lyon Arboretum)
(Service 2005b, U.S. Army Garrison 2005d). Alectryon macrococcus var. macrococcus can be
successfully propagated from seed, air layers and cuttings.

Environmental Baseline of the Species

Status of the Species in the Action Area Approximately 30 percent of all known individuals of
Alectryon macrococcus var. macrococcus are located within the action area in the Ohikilolo and
Kahanahaiki to West Makaleha population units. Trends in numbers suggest an overall decline
in numbers of this species since the 1990s. Alectryon macrococcus var. macrococcus individuals
have increased since 2003 due to augmentation of immature plants and discovery of new mature
individuals in the wild (U.S. Army Garrison 2004a). Approximately 90 percent of the total
individuals in the action area are mature and 10 percent are augmented immature individuals.

Of the approximately 40 Alectryon macrococcus var. macrococcus individuals in the action area,
almost all are located outside of the high fire risk zone. Alectryon macrococcus var.
macrococcus is characterized by 18 occurrences, each with fewer than 25 mature, reproducing
individuals.

Threats to the Species in the Action Area The primary threats to Alectryon macrococcus var.
macrococcus in the action area are those described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section and tabulated in Appendix
E. Additional threats that affect this species include rat predation and reduced plant vigor due to
infestation of the black twig borer (U.S. Army Garrison 2003b). Alectryon macrococcus var.
macrococcus has a background risk of species extinction and these additional threats decrease its
potential for long-term persistence.

Conservation Needs of the Species in the Action Area The Makua Implementation Plan
Addendum (U.S. Army Garrison 2005a) includes Alectryon macrococcus var. macrococcus
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because no populations meet the minimum requirement for plant stabilization. To be considered
stable, A. macrococcus var. macrococcus must meet the criteria required for stability of a long-
lived perennial. Stabilization measures include habitat and population management of three
population units, augmentation of existing populations, collection of full ex situ representation of
wild stock on Oahu, rat control, and research and implementation of black twig borer control
methods (U.S. Army Garrison 2003b). Other general conservation needs of the species and
critical habitat in the action area are the same as those described in the introduction to the “Status
and Environmental Baseline of the Species and Critical Habitat” section.

Ongoing Conservation Actions for the Species in the Action Area The Makaha and Makua
population units are being managed for stabilization as specified by the Army’s Makua
Implementation Plan Addendum (U.S. Army Garrison 2005b). Twenty-four individuals of A.
macrococcus var. macrococcus are within fenced units and benefit from ungulate exclosure.
Most of the trees in the Kahanahaiki to West Makaleha population unit show a significant
amount of black twig borer damage. Some of the Kahanahaiki trees are fenced, while none of
the Upper Kapuna or West Makaleha trees are fenced. Weed control has only occurred around
the Kahanahaiki reintroductions. Seven air layers were set up on two different trees in the
Makua population unit in February 2005. As of June, only one of the air layers exhibited any
sign of callusing. Rats are controlled in the vicinity of some trees in Makaha and central Kalua’a
in conjunction with Oahu elepaio management, and have activated baiting grids in 2006 around
small fruited populations in lower Makua (U.S. Army Garrison 2006b). Natural Resources Staff
had observed a significant decline in the numbers of known trees in the South Mohiakea
population unit. Controlling rats with bait is not feasible at this site due to problems with access.
Air layers have been done with some success and the propagules are established at the Army
Nursery (U.S. Army Garrison 2005c).

The Army has prepared a fire management plan for the Kaluakauila Management Unit. 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 to
protect the plants in this management unit. In addition, the Natural Resources Staff has begun
collecting genetic material for Alectryon macrococcus var. macrococcus and has sent seeds to
Lyon Arboretum for a propagation experiment. Unfortunately, genetic storage goals for A.
macrococcus var. macrococcus are less than one percent complete (1/300) (U.S. Army Garrison
2003b).

Status of the Species and Critical Habitat — Bonamia menziesii (No Common Name)

Species Description Bonamia menziesii, a member of the Convolvulaceae (morning-glory)
family, is a vine with twining branches up to 10 m (33 ft) long that are fuzzy when young. The
leathery, oblong to oval leaves measure 3 to 9 cm (1.2 to 3.5 in) in length and 1 to 4-cm (0.4 to
1.6 in) in width. The upper leaf surface is usually hairless or covered with sparse hairs and the
lower surface is covered with tomentose. The white to greenish funnel-shaped flowers are
produced singly or in clusters of three on stalks with tiny bracts (modified leaves) at the base of
each stalk. Stamens usually have glandular hairs at their bases. The flower has two styles,
which are separate or partly fused. The fruits are tan or yellowish brown and contain one or two
oval seeds imbedded in black pulp. This species is the only member of the genus that is endemic
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to the Hawaiian Islands and differs from other genera in the family by its two styles, longer
stems and petioles, and rounder leaves (Wagner et al 1999; Austin 1990).

Listing Status Bonamia menziesii was federally listed as endangered on November 10, 1994 (59
FR 56333), and was State listed as endangered at the same time. A recovery plan for multi-
island plants included this species (Service 1999a), and critical habitat was designated on June
17,2003 (68 FR 35950).

Historic and Current Distribution Historically, Bonamia menziesii was known from scattered
locations on Kauai, the Koolau and Waianae Mountains of Oahu, several locations on Molokali,
one location on west Maui, and eastern Hawaii. Currently, this species is extant on Kauai, Oahu,
Lanai, Maui, and Hawaii. Bonamia menziesii is known from many occurrences on these five
islands with the largest number of extant individuals located on Kauai comprising several
thousand individuals. At least a dozen occurrences are known from Kalalau, upper Waioli
Valley, scattered across the north coast from Limahuli, Hanakapiai to Milolii, Kawaiula Valley,
Hipalau Valley, Paaiki Valley, Mount Kahili, and Hono O Na Pali Natural Area Reserve on State
and private land, and Wahiawa drainage on private land totaling more than 1,000 individuals.
There are 12 occurrences on Oahu that total fewer than 60 plants located both the Waianae and
the Koolau Mountains (U.S. Army Garrison 1999a). These occurrences are found in Niu Valley,
Makaleha Valley, Makua-Keaau Ridge, Wailupe, Waialae Nui-Kapakahi Ridge and Kapakahi
Gulch, Kaluakauila Gulch, Keawaula, Hawaii Loa Ridge and Kului Gulch, Nanakuli Valley,
Kuaokala, Halona, Waialae Iki, Kapuna Gulch, Mikilua, Waianae Kai, and Alaiheihe Gulch on
Federal, State, and private lands (EDA Database 2001; GDSI 2001; Hawaii Natural Heritage
Program 2001). On Lanai, B. menziesii is known from three scattered occurrences: about six
individuals at Kaa, two individuals on Puhielelu Ridge, and four individuals at Paomai, on
private land. On Maui, one occurrence of a single individual is known from private land on the
western slopes of West Maui, and three to five occurrences with nine to 14 individuals are
located on private and State land on East Maui. On the island of Hawaii, a single occurrence of
at least three individuals is located at Kaupulehu on private land (Hawaii Natural Heritage
Program 1995; Lorence and Flynn 1991; S. Perlman and K. Wood, pers. comm. 1997). Recent
survey data from the island of Oahu suggests the number of individuals and occurrences is
decreasing on the island. There are no stabilization population units exceeding minimum
numerical criteria (i.e., greater than 50 reproducing individuals) on Oahu. Even though there are
thought to be several thousand individuals on the island of Kauai, these populations are not
managed or monitored so their status is unknown.

Table SB 4. Range-wide Distribution of Bonamia menziesii.

Number of Known Individuals
Population Units
1991 1999 1999 2002 2003 2005 2006
(1) @ | & | @ (5) (6) ()
Kaluakauila - - - - -- 10/0* 10/0
Makua -- -- -- -- -- 1/0 --
Keaau -- - -- - -- 1/0 --
Alaiheihe - - - - - 5/0 -
Kaawa - - - - -- 10/0 --
Kapuna -- -- -- -- -- 5/0 --
Kaumokunui - - - - - 1/0 -
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Keawaula - -- -- - -- 5/0 -
Kuaokala - -- -- - - 10/0 -
Lualualei - - - - - 2/0 -
Nanakuli - - -- - -- 10/0 -
Waianae Kai -- -- -- -- - 1/0 -
Total Individuals 100- 100- 28
Oahu <150 150 | 1s0 | <100 | <100 ~60 Q7/1)!
Total Population

Units -- 31-44 >3] -- - - -
State-wide

Total Individuals 1 509 | 1 0005 | 1,000 | 1,000s | 1,000s | 1,000 -
State-wide

Shaded population units are inside the action area.
*Total mature/immature individuals
"Total (mature/immature)

(1) Listing rule (56 FR55770)

(2) Recovery plan (Service 1999a)

(3) Makua Biological Opinion (Service 1999b)

(4) Critical habitat rule (67 FR 37108)

(5) Critical habitat rule (68 FR 35950)

(6) Army re-initiation request (U.S. Army Garrison 2005¢)
(7) Army database (U.S. Army Garrison 2006d)

Ecology Bonamia menziesii is found on steep slopes as well as on level ground in dry to
mesic forest and sometimes in wet forest, between the elevations of 150 and 625 m (490 and
2,050 ft). Associated species include Metrosideros polymorpha, Psydrax odorata, Diospyros
sandwicensis, Dodonaea viscosa, Myoporum sandwicense, Nestegis sandwicensis, Pisonia
umbellifera, and Sapindus oahuensis. Little is known about the life history, flowering cycles,
pollination vectors, seed dispersal agents, longevity, specific environmental requirements, and
limiting factors of this species (Service 1999a).

Threats to the Species Bonamia menziesii was listed as endangered because of major
ecosystem-level threats to its survival and recovery, which are described in the introduction to
the “Status and Environmental Baseline of the Species and Critical Habitat” section and
tabulated in Appendix E. An alien beetle (Physomerus grossipes), which has recently become
established on Oahu, is potentially a significant threat to B. menziesii (D. Orr, pers. comm.
1999).

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Bonamia menziesii are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section. Due to limited knowledge
of life history requirements for short-term and long-term survival, the recovery plan for this
species specifies interim objectives to downlisting and delisting that involve stabilization of all
existing populations (Service 1995a). Conservation actions required for stabilization are
described in the “Stabilization” section of the project description for this opinion. However, B.
menziesii is not included as a target taxon for stabilization under the Makua Implementation Plan
Addendum. The Army does not actively manage this species in the Makua and Schofield
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Barracks action areas (Service 2003a). Surveys should be conducted to identify and assess the
effects of the alien beetle on this species.

Ongoing Conservation Actions The Bonamia menziesii plant on the Navy’s Lualualei Naval
Reservation has been fenced for protection from cattle. A program of alien plant removal within
the exclosure is ongoing (J. Moribe, pers. comm. 1997). Most of the B. menziesii at Kanepuu
Preserve on Lanai are found within fenced exclosures. In addition, the Nature Conservancy of
Hawaii has implemented a fuel reduction treatment strategy for the Kanepuu Preserve on Lanai
that includes mowing, at least yearly, portions of the seven distinct fenced units (C. Cory, pers.
comm. 1999). The Kanepuu Preserve fire protection plan is updated each year and incorporates
the participation of local, State, and private agencies (A. Remec, pers. comm. 1999). It is
expected that these actions may enhance conservation of the B. menziesii plants found there.
Bonamia menziesii has been successfully propagated at the Lyon Arboretum’s micropropagation
laboratories, at the Waimea Arboretum, and the National Tropical Botanical Garden (Koob 1996;
M. Chapin, pers. comm.1997; G. Koob pers. comm. 1997; D. Orr, pers. comm. 1997).

Currently, approximately 25 individuals exist in cultivation (Koob 1996; M. Chapin, pers.
comm. 1997; D. Orr, pers. comm. 1997). Reintroduction of cultivated individuals to the wild has
not been attempted.

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 to the Critical Habitat See the introduction to the “Status and Environmental Baseline
of the Species and Critical Habitat” section.
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Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area Currently, less than one percent of the known Bonamia
menziesii plants are found within the Makua action area. Ten individuals are located in
Kaluakauila and two individuals are found on the lower end of Ohikilolo Ridge (U.S. Army
Garrison 2005¢). None of these occurrences exceed minimum numerical criteria for a
stabilization population unit. The individuals within the action area represent approximately 43
percent of the individuals on the island of Oahu. The Kaluakauila population unit with the
highest density (10 individuals) is located in the high fire risk zone.

Status of the Critical Habitat in the Action Area Two percent (28 ha; 69 ac) of the critical
habitat for Bonamia menziesii on the island of Oahu is located in two units within the Makua
action area. Eight ha (20 ac) are in the high fire risk zone and 20 ha (49 ac) are in the low fire
risk zone. 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 1999a; K. Kawelo, pers. comm.
2004).

Threats to the Species and Critical Habitat in the Action Area The primary threats to Bonamia
menziesii and its critical habitat in the action area are those described in the introduction to the
“Status and Environmental Baseline of the Species and Critical Habitat” section and tabulated in
Appendix E. There are roughly 60 individuals of B. menziesii remaining on the island of Oahu
with 12 in the Makua action area. There is a risk of losing a significant proportion of this species
from the island of Oahu since 10 individuals of B. menziesii are located in the high fire risk zone.
Less than one percent of the designated critical habitat on Oahu for this species is located in the
high fire risk zone.

Conservation Needs of the Species and Critical Habitat in the Action Area Conservation actions
that should be implemented for the recovery of Bonamia menziesii are described in the
introduction to the “Status and Environmental Baseline of the Species and Critical Habitat”
section. Due to limited knowledge of life history requirements for short-term and long-term
survival, the recovery plan for this species specifies interim objectives to downlisting and
delisting that involve stabilization of all existing populations (Service 1995a). Conservation
actions required for stabilization are described in the “Stabilization” section of the project
description for this opinion. However, B. menziesii is not included as a target taxon for
stabilization under the Makua Implementation Plan Addendum. The Army does not actively
manage this species in the Makua and Schofield Barracks action areas (Service 2003a).

Ongoing Conservation Actions for the Species and Critical Habitat within the Action Area A
portion (less than one percent) of critical habitat in the Makua action area is in the Kaluakauila
Management Unit. The Army has prepared a fire management plan for this management unit to
reduce the vulnerability of these plants from training related fires. In addition, the unit is fenced,
and non-native plants and rats are controlled within the exclosure. Individuals within these
fenced units will benefit from ungulate enclosure and from ecosystem level management.
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Status of the Species and Critical Habitat — Cenchrus agrimonioides var. agrimonioides
(Kamanomano)

Species Description Cenchrus agrimonioides var. agrimonioides is a perennial bunchgrass in the
Poaceae (grass) family. An individual plant usually consists of few to many stems originating from a
common base. Stems have been observed in the Waianae Mountains with lengths up to 2 m (6.6 ft), but
they are usually only 0.5 m (1.6 ft) in length. Initially upright or at an angle, the stems recline on the
ground as they lengthen. The flowers are encased in spiny burs borne on slender spikes that measure 5
to 10 cm (2 to 4 in) long. Each bur contains two flowers, one fertile and one sterile. The fertile flowers
are perfect (possessing male and female reproductive parts) (Wagner et al 1999).

Listing Status Cenchrus agrimonioides var. agrimonioides was federally listed as endangered on
October 10, 1996 (61 FR 53108), and state listed as endangered in Hawaii at the same time. A recovery
plan was prepared for this species in July 1999 (Service 1999b), and critical habitat was designated on
June 17, 2003 (68 FR 35950).

Historic and Current Distribution Cenchrus agrimonioides var. agrimonioides is endemic to the
Hawaiian Islands. Historically, C. agrimonioides var. agrimonioides occurred on Oahu, Maui, Lanai,
and Hawaii. It has been collected from four general areas: the Waianae Mountains of Oahu, West Maui
(where it was recently discovered in 1996), the south slope of Haleakala on East Maui, and the island of
Lanai. It was reported from the island of Hawaii in the 1800s, but no specimens from that island are
known to exist in herbarium collections today. When this species was listed in 1996, there were six
occurrences totaling fewer than 100 individuals State-wide, including one occurrence from the Kanaio
Natural Area Reserve on Maui and the remainder on Oahu. Trends in numbers indicate an increase
since listing State-wide (Service 2004b). In the U.S. Army Garrison status report (2005c), the Army
lists 529 plants from four population units in the Waianae Mountains. These population units include:
Kahanahaiki and Pahole (71 mature, 31 immature, and 47 seedlings, plus 192 augmented mature, 47
augmented immature and one augmented seedling), Central Ekahanui (30 mature, three immature, and
16 seedlings, plus 56 augmented mature plants), Makaha and Waianae Kai (14 mature plants), and South
Huliwai (21 mature plants) (Table SB 5). State-wide occurrences of Cenchrus agrimonioides var.
agrimonioides are known from Federal, State, city/county, and private lands (61 FR 53108).

On Oahu, about 85 percent of the total Cenchrus agrimonioides var. agrimonioides individuals are
mature plants, seven percent are naturally recruited seedlings or immature plants, and seven percent are
immature augmentations (U.S. Army Garrison 2006¢). Cenchrus agrimonioides var. agrimonioides is
characterized by one stabilization population unit on Oahu (Kahanahaiki and Pahole population unit)
that exceeds the 50 mature, reproducing individuals threshold, representing about 60 percent of all
individuals from the island.

Table SB 5. Range-wide Distribution of Cenchrus agrimonioides var. agrimonioides.

Number of Known Individuals
Population Units

1996 1999 2003 2004 2005 2006
(1) (2) (3) 4) (5) (6)
Kahanahaiki and . 23 28/9% 66/23 71/75 71/31
Pahole* [182/57]° [202/42] [245/54]
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East Makaleha -- 6 -- -- -- --
Makaha* -- 5/3
Waianao Kai* — 10 y) 9/2 13/4 14/0

. 30/19 30/19
Central Ekahanui 20 30/3 [6/27] [56/0]
South Huliwai -- -- 27 18 21 21/0
Kaluaa - - - - - [0/163]
Total Individuals 103 390 510 704
on Oahu <100 <100 (91/12)f (123/28) (135/98) (136/50)

[182/57] [208/69] [301/217]

Total Individuals B B 7 B B B
on Other Islands (7/0)
Total Population B B B B B B
Units State-wide
Total Individuals 457
State-wide 610 600 (447/10) - - -

Shaded population units are inside the action area.
*Stabilization population units

Total mature/immature individuals

‘[augmented and or reintroduced]

"Total (mature/immature)

(1) Listing rule (61 FR 53108)

(2) Recovery plan (Service 1999a)

(3) Critical habitat rule (68 FR 35950) and MIP (MIT 2003)

(4) MIP Addendum and 2004 status update (U.S. Army Garrison 2005a, 2004)
(5) 2005 status update (U.S. Army Garrison 2005b)

(6) 2006 status update (U.S. Army Garrison 2006¢, 2006d)

Ecology Cenchrus agrimonioides var. agrimonioides is usually found on ridges and on upper gulch
slopes, often in the understory of mesic forests. Recorded elevations for this taxon range from 560 to
872 m (1,830 to 2,860 ft) (61 FR 53108). A specimen collected in 1912 from the “Leilehua Plain”
indicates that the taxon may also have occurred in lower and drier locations than where it is known
today (U.S. Army Garrison 2003b).

Cenchrus agrimonioides var. agrimonioides reproduction appears to be mostly sexual as reproduction of
the plants by vegetative means is seldom observed. As with most grasses, C. agrimonioides var.
agrimonioides is wind-pollinated. Isolated cultivated plants have been observed to self-pollinate and
produce viable seeds. Flowering has been reported from January through July. The spiny burs that
contain the seeds of this taxon stick to the fur of mammals or the feathers of birds. With the complete
absence of ground mammals in pre-human Hawaii, it is hypothesized that these burrs may have been
dispersed by the many now-extinct species of flightless Hawaiian birds (Makua Implementation Team
2003). Certain plants currently in cultivation are four years old and still vigorous. Other demographic
information for C. agrimonioides var. agrimonioides in the wild is unknown, including the species’
longevity in the wild, which is assumed to be less than 10 years since it is a relatively small, non-woody
plant (U.S. Army Garrison 2003b).

Threats to the Species Cenchrus agrimonioides var. agrimonioides was listed as endangered because of
major ecosystem-level threats to its survival and recovery, which are described under the “General
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Status and Baseline of the Species and Critical Habitat” section and tabulated in Appendix E. In
addition, the Makaha and Waianae Kai occurrences are threatened by trampling from hikers, as most of
the plants in this area are found along the edge of a major trail. Additional threats to plants include
cattle and axis deer grazing on Maui (U.S. Army Garrison 2003b).

Conservation Needs of the Species Conservation actions that should be implemented for the recovery
of Cenchrus agrimonioides var. agrimonioides are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section. Due to limited knowledge of life
history requirements for short-term and long-term survival, the recovery plan for this species specifies
interim objectives to downlisting and delisting that involve stabilization of all existing populations
(Service 1999a). The recovery plan for this species identifies important conservation actions which
include protection from fire, maintenance of adequate genetic stock, fencing, non-native plant control,
and outplanting of local genetic material to enhance existing populations and establish new populations.
In addition, surveys of the northwestern Hawaiian Islands of Laysan, Kure, and Midway and collection
of genetic material from any discovered plants should be conducted (Service 1999b).

Ongoing Conservation Actions Since listing, the Makua Implementation Team (2003) has
developed stabilization protocols for Cenchrus agrimonioides var. agrimonioides which are
incorporated in the Army’s Makua Implementation Plan Addendum (U.S. Army Garrison
2005a). One stabilization population (Kahanahaiki and Pahole population unit) with
approximately 300 individuals now occurs largely through the efforts of outplanting by the U.S.
Army. This species is represented in the following ex situ collections: 134 cuttings in a nursery
(Army Environmental Division, Oahu), seven mature fruits in storage or awaiting processing at a
nursery (Army Environmental Division, Oahu), three plants in a botanical garden (Waimea
Valley Audubon Center), 937 ungerminated seeds in nurseries (Army Environmental Division,
Oahu and Harold L. Lyon Arboretum), and 8,471 seeds in seed storage (Lyon Arboretum Seed
Storage Facility) (Service 2005b; U.S. Army Garrison 2005d). A long-range management plan
for Honouliuli Preserve has been drafted, which will include actions for non-native plant
management, ungulate control, fire control, rare species recovery, and native habitat restoration.
It is expected that these actions will benefit C. agrimonioides var. agrimonioides within the
preserve (Makua Implementation Team 2003; Service 2005b; U.S. Army Garrison 2005d).

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 var. 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 lands (Honouliuli Preserve). 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 var. grimonioides.
To meet recovery goals, each population should be represented by at least 300 mature,
reproducing individuals (68 FR 35950).

The primary constituent elements for the units on Oahu include dry ridges, upper slopes, or ridges in
lowland mixed mesic forest containing one or more of the following associated native plant species:
Acacia koa, Alyxia oliviformis, Bobea sp., Carex wahuensis, Chamaesyce multiformis, Coprosma



Colonel Howard J. Killian 125

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).

Threats to the Critical Habitat See the introduction to “Status and Environmental Baseline of
the Species and Critical Habitat” section. An additional threat to this species is trampling by
humans (68 FR 35950).

Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area Approximately 57 percent of all known individuals of
Cenchrus agrimonioides var. agrimonioides on the island of Oahu are located within the action
area, within the Kahanahaiki to Pahole population units. Trends in total number of individuals
indicate an overall increase in the population from approximately 25 to approximately 400
individuals from 1999 to 2006. Of the approximately 400 individuals in the action area,
approximately 300 have been planted as augmentations (Service 2005b, U.S. Army Garrison
2005c, 2005d). Approximately 194 individuals occur in the low fire risk zone and approximately
207 occur in the very low fire risk zone.

Status of Critical Habitat in the Action Area Fifteen percent (189 ha; 467 ac) of the critical
habitat designated for Cenchrus agrimonioides var. agrimonioides is located in one unit within
the Makua action area. 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 entire critical habitat unit is in the two low fire risk zones with 14.8 ha (36.7
ac) in the low and 174 ha (430 ac) in the very low fire risk area. 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 var. agrimonioides (68 FR 35950). 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, pers. comm. 2004; K.
Kawelo, pers. comm. 2004).

Threats to the Species and Critical Habitat in the Action Area The primary threats to Cenchrus
agrimonioides var. agrimonioides and its critical habitat in the action area are those described in
the introduction to the “Status and Environmental Baseline of the Species and Critical Habitat”
section and tabulated in Appendix E. In addition, as a grass, C. agrimonioides var.
agrimonioides is vulnerable to grazing pressure from feral ungulates and training related
wildfires (U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004; 68 FR 35950).

Conservation Needs of the Species and Critical Habitat in the Action Area The Makua Implementation
Plan Addendum (U.S. Army Garrison 2005a) includes Cenchrus agrimonioides var. agrimonioides
because no stabilization populations that meet minimum numeric criteria exist outside the Makua action
area. Three population units have been identified for stabilization. This taxon will be stabilized because
fewer than three stabilization population units exist outside of the Army action area. To be considered
numerically stabilized C. agrimonioides var. agrimonioides must meet the criteria required for stability
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of a short-lived perennial including 50 mature, reproducing individuals per population and threats
abated. Species stabilization measures include: habitat and population management of three population
units, augmentation of existing populations, collection of full ex situ representation of wild stock on
Oahu; non-native plant control, and ungulate control (U.S. Army Garrison 2003b).

Other general conservation needs of the species and critical habitat in the action area are the
same as those described in the introduction to the “Status and Environmental Baseline of the
Species and Critical Habitat” section.

Ongoing Conservation Actions for the Species and Critical Habitat Within the Action Area Eighty-
six percent (235 ha; 581 ac) of the critical habitat for Cenchrus agrimonioides var. agrimonioides is
located in designated management units (Lower and Upper Kapuna, Pahole, and West Makaleha) on
Oahu. This species is being managed for stabilization as specified by the Army’s Makua
Implementation Plan Addendum (U.S. Army Garrison 2005b). The Kahanahaiki Management Unit
is fenced and ungulates are excluded. 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
1999a; U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004). Other conservation activities
include non-native plant removal, application of rodenticide, fuel modification, habitat restoration,
and black twig borer and slug control (U.S. Army Garrison 1999a; U.S. Army Garrison 2003b; K.
Kawelo, pers. comm. 2004). There are seven naturally occurring populations, and two large
augmentation sites of C. agrimonioides var. agrimonioides in the Kahanahaiki and Pahole
management units. Three of the Kahanahaiki sites are located inside the Kahanahaiki fence; the
fourth has one mature, two immature, and one seedling, and is outside the fence. All of the Pahole
locations are within the exclosure. This population unit has more than 50 reproducing individuals
and all threats have been controlled. Natural Resources Staff and the Natural Area Reserve System
specialists collected seeds and conducted weed control in 2005. Seed collected from the two Pahole
in situ sites will be propagated and outplanted into a new reintroduction site in Pahole in 2006-2007,
pending State permission (U.S. Army Garrison 2006c). Natural Resources Staff outplanted 60 plants
from the Kahanahaiki stock into Pahole in December 2000. This reintroduction has flourished and
51 F1 generation plants on-site are either immature or have already matured. Genetic storage goals
for C. agrimonioides var. agrimonioides are less than one percent complete. Weed control and
monitoring are conducted at reintroduction sites established in Kahanahaiki to Pahole population
unit (U.S. Army Garrison 2006c¢).

Status of the Species and Critical Habitat — Chamaesyce celastroides var. kaenana (Akoko)

Species Description Chamaesyce celastroides var. kaenana, a member of the spurge family
(Euphorbiaceae), is a low-growing prostrate or upright shrub approximately 1 to 2 m (3.3 to 6.6
ft) tall. The stems have milky sap and are thick and knobby. The leaves, which fall off during
the dry season, are mostly hairless and are arranged in two opposite rows along the stem; they
are 20 to 65 mm (0.8 to 2.6 in) long, 8 to 20-mm (0.3 to 0.8 in) wide, and are widest at the tip.
The flowers are borne on compact side branches, each of which bears 5 to 10 cyathia
(specialized flower-like inflorescences with a single central female flower surrounded by much-
reduced male flowers). Each flower cluster (cyathia) produces a small, erect capsule which
measures 2 to 2.5 mm (0.1 in) long and contains three seeds. Seeds are small, spherical, and
gray or white (Wagner et al 1999). A different subspecies, C. celastroides ssp. lorifolia, located
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on the south slope of Haleakala, Maui, has been observed reproducing by vegetative means via
root suckers. With C. celastroides var. kaenana, however, vegetative reproduction has not been
reported (Sherff 1938; Kimura and Nagata 1980; Koutnik 1987; Koutnik and Huft 1990; U.S.
Army Garrison 2003b).

Listing Status Chamaesyce celastroides var. kaenana was federally and State listed as
endangered on October 29, 1991 (56 FR 55770). A recovery plan was prepared for this species
in 1995 and 1998 (Service 1995a, 1998a). Critical habitat was designated for C. celastroides
var. kaenana on the island of Oahu on June 17, 2003 (68 FR 35950).

Historic and Current Distribution Chamaesyce celastroides var. kaenana is endemic to the
Hawaiian Islands. Historically C. celastroides var. kaenana occurred in the northwestern portion
of the Waianae Mountains as well as the southeastern portion of the Koolau Mountains on the
island of Oahu (as indicated from one collection) (Koutnik 1987; Koutnik and Huft 1990; Hawaii
Natural Heritage Program 2004). The nine known populations are all located within the vicinity
of Kaena Point and Makua Valley on State and Federal lands and contain fewer than 900
individuals (J. Lau, pers.comm. 1990; Hawaii Natural Heritage Program 2004; U.S. Army
Garrison 2005c¢).

About the time of listing this species there were only 300 individuals at five known sites. Today
this species appears to be increasing since there are approximately 951 mature plants and 100
immature plants and seedlings in nine occurrences (Service 2006¢) (Table SB 6). Thirty-six
individuals of this species burned during a prescribed burn the Army conducted in July 22, 2003,
(35 within North Kahanahaiki and one plant in the East Kahanahaiki population). The individual
impacted by the prescribed burn in East Kahanahaiki appears to be recovering, although not
reproducing (L. Durand, pers. comms. 2003, 2004; U.S. Army Garrison 2004a; U.S. Army
2005¢). Recent survey data indicates numbers for this species is fairly stable to increasing from
population estimates of 545 in 1995 to population estimates over 950 in 2006 (Service 1999b;
U.S. Army Garrison 2005¢, 2006¢). However, particular decreases in populations in Kaluakauila
and Waianae may indicate a change in the robust nature of this species. Chamaesyce
celastroides var. kaenana populations are located on Federal, State, city/county, and private
lands. Approximately 90 percent of the Oahu C. celastroides var. kaenana individuals are
mature plants with 10 percent populations represented by immature augmentations. Thus, C.
celastroides var. kaenana is characterized by four population units (three of which exceed the 25
mature, reproducing individuals stabilization criteria) on Oahu that represent about 56 percent of
all individuals.

Table SB 6. Range-wide Distribution of Chamaesyce celastroides var. kaenana.

Number of Known Individuals
Population Units
1991 1995 2003 2004 2005 2006
(1) (2) (3) 4) (5) (6)
Kaluakauila - -- 17/1% 12/7 12/7 6/4
Makua (Lower
Ohikilogo)* -- - 36/4 55/57 89/65 89/65
North Kahanahaiki o = 218 177 177 177/0
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Puaakanoa == - 147/10 145/10 145/10 160/10

East Kahanahaiki - - 2 2 2 2/0

Kaena (East of Alau)* -- -- 21/5 21/4 21/24 21/24

Kaena and Keawalua _ _ 300 300 300 300/0

(Kaena)*

Kaena and Keawalua - - 69/6 24/1 24/1 56/4

(Keawaula)

Waianae Kai* - - 48 33 33 33/0

Total Individuals on 884 848 910 951
<300 545 ¥

Oahu (858/26)" | (769/79) | (803/107) | (844/107)

Shaded population units are inside the action area.
*Stabilization population units

Total mature/immature individuals

"Total (mature/immature)

(1) Listing rule (56 FR 55770)

(2) Recovery plan (Service 1995a)

(3) MIP (MIT 2003), Oahu Biological Opinion (Service 2003a)

(4) MIP Addendum and 2004 status update (U.S. Army Garrison 2005a, 2004)
(5) 2005 status update (U.S. Army Garrison 2005b)

(6) 2006 status update (U.S. Army Garrison 2006c)

Ecology Chamaesyce celastroides var. kaenana typically grows in coastal dry shrubland on
windward talus slopes at an elevation of 9 to 640 m (30 to 700 ft) (Hawaii Natural Heritage
Program 1990; Koutnik and Huft 1990). Chamaesyce celastroides var. kaenana is a long-lived
perennial that is deciduous in summer. It has been observed flowering and fruiting throughout
the year, probably in response to precipitation. Fruits mature in three to four weeks. Little is
known about the breeding system of C. celastroides var. kaenana; however, the genus as a whole
is usually monoecious (male and female flowers on different parts of the cyathium) or rarely
dioecious (male and female flowers on separate plants). It is not known if the taxon is capable of
self-fertilization (U.S. Army Garrison 2003b). Most plants, including the plants in the large
colony at Kaena Point, grow on gentle to moderately steep slopes consisting of soil and rock.
Others, including many of the plants on the leeward side of the Waianae Mountains, grow on
nearly vertical cliff faces. Most sites are now dominated by non-native plants, particularly non-
native grasses and Leucaena leucocephala. Some sites on the leeward side of the Waianae
Mountains still maintain native vegetation. The vegetation on these cliffs is usually sparse,
consisting mostly of native shrubs, grasses, and sedges (U.S. Army Garrison 2003b). Other
demographic information for C. celastroides var. kaenana in the wild is unknown.

Threats to the Species Chamaesyce celastroides var. kaenana was listed as endangered because
of major ecosystem-level threats to its survival and recovery, which are described under
“General Status and Baseline of the Species and Critical Habitat” section and tabulated in
Appendix E. The major threats to C. celastroides var. kaenana are listed as effects of
recreational activities (U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004; 68 FR 35950).
It is not known if non-native Chamaesyce species present in Hawaii could possibly hybridize
with the native taxa (Service 1998a; U.S. Army Garrison 2003b). In addition, C. celastroides
var. kaenana is vulnerable to trampling by humans along trails in the Kaena Point Natural Area
Reserve and habitat degradation from stochastic events such as landslides, hurricanes, and
flooding (68 FR 35950). Chamaesyce celastroides var. kaenana is vulnerable to extirpation
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from naturally occurring events such as landslides, hurricanes, flooding, and/or reduced
reproductive vigor due to small population size and limited distribution (56 FR 55770; Service
1999b). Thus, C. celastroides var. kaenana has a high background risk of extinction, and any
additional threats could eliminate expectation of its long-term persistence.

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Chamaesyce celastroides var. kaenana are described in the introduction to the
“Status and Environmental Baseline of the Species and Critical Habitat” section. Due to limited
knowledge of life history requirements for short-term and long-term survival, the recovery plan
for this species specifies interim objectives to downlisting and delisting that involve stabilization
of all existing populations. At least 300 mature, reproducing individuals are needed per
population unit to attain stability for long-lived individuals. The recovery plan identifies actions
necessary for this species’ conservation. Management actions should include fencing, non-
native plant control, protection from fire, and outplanting of local genetic material (Service
1998a).

Ongoing Conservation Actions Since listing, the Makua Implementation Team (2003) has
developed stabilization protocols for Chamaesyce celastroides var. kaenana which are
incorporated in the Makua Implementation Plan Addendum (U.S. Army Garrison 2005a). The
Hawaii Natural Area Reserves System is managing Kaena Point for the recovery of the native
vegetation and bird life. The Division of Forestry and Wildlife has restricted off-road vehicle
access to the Kaena Point Natural Area Reserve by constructing a large barrier on the Mokuleia
side of the reserve. Access from the Waianae side is prevented by a natural washout. Three
individuals were outplanted at the Kaena Point Natural Area Reserve in 1995, and, as of July
1997, only one plant survived. Other management activities in the Kaena Point Natural Area
Reserve include outplanting and removal of Leucaena leucocephala and Prosopis pallida in the
vicinity of C. celastroides var. kaenana.

At Makua, the Army Natural Resources Staff have been conducting fuel management, weed
control, firebreaks, and genetic storage for this species pursuant to the Makua Implementation
Plan Addendum. Propagation material for this species is currently held at the following
institutions: Army Environmental Division on Oahu, Harold L. Lyon Arboretum, Lyon
Arboretum Seed Storage Facility, National Tropical Botanical Garden, and Waimea Arboretum.
The Waianae populations are monitored by the Natural Resources Staff, but are not actively
managed due to their location on steep cliffs. In addition, a State-wide strategic plan is being
developed by the Hawaii and Pacific Plant Recovery Coordinating Committee that will address
the long-term conservation of Chamaesyce celastroides var. kaenana. This plan will also
include broader landscape actions that are needed for the recovery of this species throughout its
range (Service 1998a, 2003b; Hawaii and Pacific Plant Recovery Committee 2007). The ex situ
collections for C. celastroides var. kaenana include 16 apical or lateral vegetative buds in
micropropagation (Harold L. Lyon Arboretum), 58 cuttings in nurseries (Army Environmental
Division, Oahu and Harold L. Lyon Arboretum), nine plants in a botanical garden (Waimea
Valley Audubon Center), and 5,516 seeds in seed storage (Lyon Arboretum Seed Storage
Facility) (Service 2005b).

Critical Habitat Description A total of 520 ha (1,284 ac) on the island of Oahu has been
designated for this species in five separate units. This land was designated to reach the recovery
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goal of 8 to 10 populations for this species. Critical habitat has been designated on State land
(Kaena Point State Park, Kuaokala Forest Reserve, and Waiane Forest Reserve) and private land.
Three of the designated units provide habitat for one population each and two units provide
habitat for two populations each of 300 mature, reproducing individuals of Chamaesyce
celastroides var. kaenana (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,
Myoporum sandwicense, Plumbago zeylanica, Psilotum nudum, Psydrax odorata, Santalum
freycinetianum, Sida fallax, or Waltheria indica. Chamaesyce celastroides var. kaenana grows
at elevations just above sea level to 862 m (0 to 2,827 ft). The plant community, associated
species, and elevations are a barometer for such things as soil moisture, nutrient cycling and
availability, temperature ranges, and light levels, which are included as primary constituent
elements required for the conservation of this species (68 FR 35950).

Threats to Critical Habitat See the introduction to the “Status and Environmental Baseline of
the Species and Critical Habitat” section.

Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area Of the approximately 950 total range-wide individuals
of Chamaesyce celastroides var. kaenana, roughly 511 (54 percent) are located within the
Makua action area. Trends in abundance indicate an overall increase in C. celastroides var.
kaenana individuals in the action area since the 1990s due to augmentation with immature plants
and discovery of new mature individuals in the wild. The North Kahanahaiki, East Kahanahaiki,
Kalaukauila, and Puaakanoa population units are at risk from training-related wildfire. All of
these units (550 individuals) are in the high fire risk zone. Demographic data suggests, 85
percent of the individuals in the action area are mature and 15 percent are immature
augmentations.

Status of Critical Habitat in the Action Area The action area contains a total of 30 ha (73 ac), or
six percent, of the total critical habitat for Chamaesyce celastroides var. kaenana island-wide.
Designated critical habitat is located within three units that either lie in or overlap the action
area. One critical habitat unit is approximately 4 ha (10 ac), and less than one-half ha (1 ac) of
this unit is located in the Kaluakauila Management Unit. Another critical habitat unit is (4 ha; 10
ac) located south of the Lower Ohikilolo Management Unit. Both of these units abut the high
fire risk zone. A third critical habitat unit is located in the northwestern portion of the Makua
action area. This unit totals 231 ha (571 ac). Nine percent (22 ha, 54 ac) of this unit is located
within the action area, though none of this unit is located in a management unit. This unit is
located in the low fire risk zone and is 1 km (0.6 mi) from the high fire risk zone. About six
percent of critical habitat for this subspecies is located in an area at risk from training-related
wildfire, with less than one percent of the species’ range-wide critical habitat located in the high
fire risk zone. The other five percent of the species’ range-wide critical habitat located in the
action area comprises another two percent of the species’ total critical habitat. Approximately 75
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percent of the critical habitat that is located in an area has 0 to 25 percent native plant coverage,
and 25 percent is in an area with 75 to 100 percent native plant coverage (L. Durand, pers.
comm. 2003; U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004).

Threats to the Species and Critical Habitat in the Action Area The primary threats to
Chamaesyce celastroides var. kaenana and its critical habitat in the action area are those
described in the introduction to the “Status and Environmental Baseline of the Species and
Critical Habitat” section and tabulated in Appendix E. This species and its designated critical
habitat are both very vulnerable to training related fires due to xeric conditions and proximity to
the impact area (U.S. Army Garrison 2003b; K. Kawelo, pers. comm. 2004). The effects of
recreational activities and accidental fires are a major threat to C. celastroides var. kaenana.
Several population units have been affected by fire in the last two decades, namely the units of
Kaena (East of Alau), Kaena and Keawaula, Lower Ohikilolo, Punapohaku, and possibly
Kaluakauila. In addition, in 2003, a prescribed burn that went out of prescription burned several
plants in the Kahanahaiki region within Makua. The increasing amount of non-native grasses in
the lowlands of the Waianae Range increases the fire threat to this taxon. It is not known if non-
native Chamaesyce species present in Hawaii could possibly hybridize with the native taxa
(Service 1998a; U.S. Army Garrison 2003b).

Conservation Needs of the Species and Critical Habitat in the Action Area The Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a) includes Chamaesyce celastroides
var. kaenana because fewer than three stable population units exist outside of the Army action
area. Four population units have been identified for stabilization. To be considered stable, C.
celastroides var. kaenana must meet the criteria required for stability for a short-lived perennial.
The stabilization plan for this taxon includes: habitat and population management of three
population units, augmentation of existing populations, collection of full ex situ representation of
wild stock on Oahu, non-native plant control, and ungulate control. Collection of genetic
material will be conducted for all individuals plants located within the boundary of the
installation boundary (U.S. Army Garrison 2003b). A post-fire revegetation plan should be
developed for the Kaluakauila Management Unit. Research regarding the control of slugs, the
black twig borer, and the Chinese rose beetle is important for the protection of all endangered
and threatened species habitat because these non-native species pose a significant threat to the
health of the native habitat. The approval of aerial dispersal of rodenticide within forest habitat
is also needed because rats consume many native seeds and plant parts, which contributes to the
degradation and destruction of the native forest (K. Kawelo, pers. comm. 2004). Other general
conservation needs of the species and critical habitat in the action area are the same as those
described in the introduction to the “Status and Environmental Baseline of the Species and
Critical Habitat” section.

Ongoing Conservation Actions for the Species and Critical Habitat in the Action Area The
Kaena to Keawaula, Kaena, Waianae Kai and Makua population units, which contain
approximately 60 percent of the total remaining individuals of Chamaesyce celastroides var.
kaenana on Oahu, are being managed for stabilization as specified by the Army’s Makua
Implementation Plan Addendum (U.S. Army Garrison 2005b. Of the 41 ha (102 ac) of critical
habitat in the action area, five percent (0.4 ha; 1 ac) is within the Kaluakauila Management Unit.
Several ongoing actions being conducted by the Army Natural Resources Staff will benefit both
the species and the critical habitat in the Makua action area. Fuel modification is being




Colonel Howard J. Killian 132

conducted along the ridgeline between the management unit and the installation boundary to
reduce the risk of fire to the site. The Army is conducting fuel modification, habitat restoration,
and non-native plant control around the population in Makua at Kaluakauila. Seeds have been
collected from some of the populations on Oahu, but additional collection is still necessary.
There are 102 plants represented in the seed bank from five population units for C. celastroides
var. kaenana. Seed is currently the best method for genetic storage for this taxon due to its good
storage potential (U.S. Army Garrison 2006¢). Surveys found additional populations between
the Makua and Puaakanaoa Ridge and also within Waianae Kai and Keawaula Management
Units (U.S. Army Garrison 2003b; K. Kawelo pers. comm. 2004). Non-native plants and rats are
controlled within the vicinity of the Kaluakauila Management Unit. A fence is not needed
around the habitat because it is on steep cliffs which ungulates are unable to access.

Status of the Species and Critical Habitat — Chamaesyce herbstii (‘Akoko)

Species Description Chamaesyce herbstii is a long-lived perennial tree of the Euphorbiaceae
(spurge family). It is a small tree 3 to 8 m (9.8 to 26.2 ft) tall with milky sap. The oppositely
arranged leaves are 8 to 19.5 cm (3.1 to 7.6 in) long and held in a horizontal plane. The open,
branched inflorescences are 7 to 17 cm (2.7 to 6.6 in) long and bear 3 to 15 cyathia (specialized
inflorescences with a single central female flower surrounded by much-reduced male flowers).
Little is known about the breeding system of C. herbstii, but the genus as a whole is usually
monoecious (male and female flowers on different parts of a cyathium) or rarely dioecious (male
and female flowers on separate plants). The green or green and red seed capsules are 5 to 10 mm
(0.2 to 0.4 in) long and contain three seeds, which have a sticky coating when wet (Wagner et al
1999; Makua Implementation Team 2003).

Listing Status Chamaesyce herbstii was federally listed as endangered on October 10, 1996,
and was State listed as endangered in Hawaii at the same time (61 FR 53089). A recovery plan
for Oahu plants included this species (Service 1998a). Critical habitat was designated for C.
herbstii on June 17, 2003 (68 FR 35950).

Historic and Current Distribution Chamaesyce herbstii is a species endemic to the Waianae
Mountains of Oahu. Survey data indicate a historically disjunctive range, with the main portion
located in the Mokuleia area of the northern Waianae Mountains. This species has never been
found south of the Mokuleia area except for a recently extirpated colony in South Ekahanui
Gulch (Honouliuli) in the southern Waianae Mountains (Makua Implementation Team 2003).
That occurrence was first discovered in the late 1970s, and all 15 trees and several seedlings had
died by 2001. Currently, all known remaining individuals of C. herbstii occur on State and
private lands in gulches of the Kapuna to Pahole population unit in the northern Waianae
Mountains (U.S. Army Garrison 2006d; 68 FR 35950).

Trends in abundance indicate that Chamaesyce herbstii has undergone a major decline, and
currently totals approximately 87 individuals in the Kapuna to Pahole population unit (U.S.
Army Garrison 2006d). Current numbers represent a major decline from almost 200 total
individuals in 1996 (Table SB 7). This decline likely is due to habitat degradation by non-native
ungulates and plants, and low on-site germination (U.S. Army Garrision 2005b). The Kapuna to
Pahole population unit contains at least 25 mature, reproducing individuals (the minimum
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number required for stabilized population for long-lived perennials defined in the Makua
Implementation Plan). This population unit also is located within the very low fire risk zone for
training-related wildfire. Existing plants produce many flowers and immature seed capsules, but
few mature capsules are found on the plants and germination of seedlings in the wild is poor
(U.S. Army Garrison 2005b). Thus, available survey data would indicate that C. herbstii has
been declining in numbers of individuals present in the range, with only one existing population
unit with at least 25 mature, reproducing individuals. However, efforts to reverse this decline
have been employed through habitat protection and augmentation pursuant the Makua
Implentation Plan Addendum (U.S. Army Garrison 2006d, 2005a, Makua Implementation Team
2003)

Table SB 7. Range-wide Distribution of Chamaesyce herbstii

Number of Known Individuals
Population Units 1996 1998 2003 2004 2005 2006
A (2) 3) “) ) (6)
Kapuna* - 100 110 ; 49/18
Pahole* -- 60 60 ek e [2/18]°
East Makaleha -- -- -- 0 0 0
Central Makaleha -- 10-12 - 0 0 0
West Makaleha* -- -- 0 0 0
Makaha* -- -- -- 0 0 0
South Ekahanui -- 4 0 0 0 0
. 55 45 87
Total Individuals <200 <200 160 (52/3)" (40/5) (?29//1 188])

Shaded population units are inside the action area.
* Stabilization population units

*Total mature/immature individuals

"Total (mature/immature)

‘[augmented and or reintroduced]

(1) Listing rule (61 FR 53089)

(2) Recovery Plan (Service 1998a)

(3) Critical habitat rule (68 FR 35950), Makua Implementation Plan (Makua Implementation Team 2003)
(4) MIP Addendum (U.S. Army Garrison 2005a)

(5) 2006 status report (U.S. Army Garrison 2005b)

(6) 2006 status update (U.S. Army Garrison 2006¢)

Ecology Chamaesyce herbstii typically grows in gulch bottoms and slopes at elevations
between 433 and 928 m (1,420 and 3,044 ft). It usually occurs in mesic forests dominated by a
diverse mix of tree species. Little is known about this species’ breeding system or whether it is
self-compatible. Flowering occurs from August to October, with bees and flies as likely
pollinators, and seed capsules are produced from October to January. The sticky seeds are likely
dispersed by birds, and probably were dispersed by many now-extinct flightless Hawaiian
species. Mature seed capsules split open when dry, flinging the seeds for a short distance
(Makua Implementation Team 2003). Longevity of C. herbstii plants is 10 to 20 years. Other
demographic information for C. herbstii in the wild is unknown, including number of seeds
produced, age at sexual maturity, survivorship to sexual maturity, number of years in
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reproductive condition, survivorship during reproductive life, pollination and seed dispersal in
the wild, vegetative reproduction in the wild, and specific environmental requirements.

Threats Chamaesyce herbstii was listed as endangered because of major, ecosystem-level
threats to its survival and recovery, which are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat™ section, and are tabulated in
Appendix E. Occurrences of C. herbstii are vulnerable to extirpation from habitat degradation
by feral ungulates; competition with various non-native plants; wildfire; military activities;
and/or reduced reproductive vigor due to small population size and limited distribution as well as
direct destruction of individual plants by erosion, landslides, and rockslides (61 FR 53089; 68 FR
35950; Service 1998a). The science of conservation biology has documented a general pattern
of population collapse for a wide range of plant and animal species (Dennis et al 1991; Schemske
et al 1994; Morris et al 1999; Menges 2000). According to this pattern, C. herbstii already is in a
phase of “quasi-extinction” with numbers that have declined to the point where demographic
stochasticity alone can result in extirpation. Thus, C. herbstii has a very high background risk of
species extinction and any additional threats would eliminate expectation of its long-term
persistence.

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Chamaesyce herbstii are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section. Due to limited knowledge
of life history requirements for short-term and long-term survival, the recovery plan for this
species specifies interim objectives to downlisting and delisting that involve stabilization of all
existing populations (Service 1998a). Research is needed on seed storage methods and viability
(U.S. Army Garrison 2005b).

Ongoing Conservation Actions The Makua Implementation Team (2003) has developed
stabilization protocols for Chamaesyce herbstii, which are incorporated in the Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a). This species is located in two
management units where it will benefit from population unit and/or ecosystem-level protection.
The Pahole Management Unit is fenced; the Upper Kapuna Management Unit is not fenced but
is scheduled for fencing within the near future (2007 thru 2009). Chamaesyce herbstii plants
have been grown from wild-collected seed and successfully outplanted by State biologists since
1995. Seed storage potential has not been tested, and tissue culture techniques for seed have not
been successful. Germination rates of wild-collected seed are quite variable (0-100 percent).
Seeds that do not germinate within two months generally rot, suggesting the seeds do not form a
soil seed bank. Propagation by cuttings has not been successful for this species (U.S. Army
Garrison 2005b). In 2005, C. herbstii was represented in ex Situ collections that included two
cuttings in nurseries (Army Environmental Division, Oahu, and Harold L. Lyon Arboretum), 10
mature fruits in storage at a nursery (Army Environmental Division, Oahu), six ungerminated
seeds in a nursery (Harold L. Lyon Arboretum), and 380 seeds in seed storage (Lyon Arboretum
Seed Storage Facility) (Service 2005b, U.S. Army Garrison 2005d).

Critical Habitat Description A total of 497 ha (1,227 ac) in three separate units on the island of
Oahu was designated for Chamaesyce herbstii. Critical habitat was designated on State lands
(Mokuleia Forest Reserve and Pahole Natural Area Reserve) and private land (Honouliuli
Preserve). Two of the units provide habitat for one population and one unit provides habitat for
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five populations of 300 mature, reproducing individuals each (68 FR 35950). To meet recovery
goals, a population should be represented by at least 300 mature, reproducing individuals of C.
herbstii (68 FR 35950).

The primary constituent elements of critical habitat include shaded gulch bottoms and slopes in
mesic Acacia koa-Metrosideros polymorpha lowland forests or diverse mesic forests at
elevations between 433 and 928 m (1,420 and 3,044 ft). In addition, all units contain 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. 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 species’
conservation.

Threats to the Critical Habitat See introduction to “Status and Environmental Baseline of the
Species and Critical Habitat™ section.

Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area All known individuals of Chamaesyce herbstii are
located within the action area, in the Kapuna to Pahole population unit (see Table SB 7). This
population unit currently contains 51 mature individuals and meets stabilization requirements
according to the numerical criterion; however, threat control and genetic storage goals are not yet
complete. Additional immature plants were discovered recently in the Pahole portion of the
population unit (U.S. Army Garrison 2005b). The Pahole portion of the population unit is
fenced; and the Upper Kapuna portion will be fenced sometime between 2007 and 2009. Plants
of this species in the Kapuna to Pahole population unit are located in an area at risk of training-
related wildfire. All extant individuals occur in very low fire risk zone. Thus, all remaining
known individuals, of C. herbstii are found in the action area within one population unit located
in an area at very low potential risk of training-related fire. This population unit is characterized
by one population unit with at least 25 mature, reproducing individuals.

Status of Critical Habitat in the Action Area The action area contains a total of 204.6 ha (505.5
ac), or 41 percent of the total critical habitat for Chamaesyce herbstii. Designated critical habitat
is located within one unit in the northeastern portion of the action area. This critical habitat is
forty-one percent of a larger 428.6-ha (1,059.2-ac) critical habitat unit that extends outside the
action area boundary and provides habitat for five populations of C. herbstii. Critical habitat for
this species in the action area is at risk of training-related wildfire. Approximately 0.04 ha (0.1
ac) is in the high fire risk zone, 19.7 ha (48.8 ac) are in the low fire risk zone and 184.8 ha (456.6
ac) are in the very low fire risk zone. About 45 percent of the critical habitat in the action area is
located in an area with 50 to 75 percent native plant coverage and 30 percent is within an area of
75 to 100 percent native plant coverage (K. Kawelo, pers. comm. 2004; Service 2004b).

Threats to the Species and Critical Habitat in the Action Area The primary threats to
Chamaesyce herbstii and its critical habitat in the action area are those described in the
introduction to the “Status and Environmental Baseline of the Species and Critical Habitat”
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section, and are tabulated in Appendix E. About 41 percent of critical habitat for this species is
located in areas at risk of training-related wildfire. Because all known individuals occur within
the action area, C. herbstii has a very high background risk of species extinction and any
additional threats would eliminate the expectation of its long-term persistence.

Conservation Needs of the Species and the Critical Habitat in the Action Area The Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a) includes Chamaesyce herbstii
because more than 100 percent of all known individuals occur within the action area.
Furthermore, because of the low number of individuals, this species is considered particularly at
risk from project-related impacts and is included in Army plans for expedited stabilization.
Three population units have been identified for expedited stabilization of C. herbstii: Kapuna to
Pahole inside the action area, and Makaha and West Makaleha, outside the action area. The two
population units outside the action area will be established through reintroductions after
ungulate-exclosure fences are built sometime between 2007 thru 2009. Post-fire revegetation
plans and site-specific fuel modification are needed where individuals and critical habitat are
located in the action area. Other general conservation needs of the species and critical habitat in
the action area are the same as those described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat™ section.

Ongoing Conservation Actions for the Species and Critical Habitat Within the Action Area The
Kapuna to Pahole population unit, which contains all of the total remaining individuals of
Chamaesyce herbstii, is being managed for stabilization as specified by the Army’s Makua
Implementation Plan Addendum (U.S. Army Garrison 2005b). Army Natural Resources Staff
and State biologists bag fruits and collect seed for use in augmenting sites in the Pahole portion
of the Kapuna to Pahole population unit. The Army also assists with weed control in the Pahole
portion. A total of about 272.9 ha (674.3 ac) of critical habitat for this species is located within
management units both within and outside of the action area (East Makaleha, Ekahanui,
Kahanahaiki, Kaluaa and Waieli, Pahole, Upper Kapuna, West Makaleha). About 173.0 ha
(427.5 ac) of the total critical habitat that is within management units is located inside the action
area (Pahole, Upper Kapuna, West Makaleha). As of 2005, genetic storage goals for this species
were three percent complete, with four plants from the one remaining population unit meeting
the goals outlined in the Implementation Plan. In addition, there are eight plants growing in the
Army greenhouse (U.S. Army Garrison 2005b).

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).
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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, which are included as primary constituent elements of the habitat required for
the conservation of this species (68 FR 35950).

Threats to the Species 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 Less than one percent (21 ha; 51 ac) of the total
State-wide 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 782 ha (1,935 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 (Service 2001a;
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).

Ongoing Conservation Actions for the Critical Habitat Within the Action Area Ofthe 21 ha (51
ac) in the action area, 16 ha (39 ac), or 77 percent, is within the Upper Kapuna, Upper Kapuna
Sub-Unit 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 Species — Ctenitis squamigera (Pauoa)

Species Description Ctenitis squamigera, a short-lived member of the woodfern family
(Aspleniaceae), has a rhizome creeping above the ground that is densely covered with scales
similar to those on the lower part of the leaf stalk. It can be readily distinguished from other
Hawaiian species of Ctenitis by the dense covering of tan-colored scales on its frond (Service
1998Db).
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Listing Status Ctenitis squamigera was federally listed as endangered on September 26, 1994
(59 FR 49025), and was State listed as endangered at the same time. A recovery plan for four
species of Hawaiian ferns was completed in 1998 (Service 1998b). Critical habitat was
designated for C. squamigera on February 27, 2003, on the islands of Kauai and Niihau (68 FR
9115), May 14, 2003, on the islands of Maui and Kahoolawe (68 FR 25934), and June 17, 2003,
on the island of Oahu (68 FR 35950).

Historic and Current Distribution Historically, Ctenitis squamigera was recorded from Kauai,
the Koolau and Waianae Mountains of Oahu, Lanai, Molokai, Maui, and the island of Hawaii.
This species is currently extant on Oahu, Molokai, Lanai, and Maui. Currently on Oahu, eight
occurrences with more than 80 individuals are located in Makaleha Valley, Kaawa Gulch,
Makua Valley, and Waianae Kai Forest Reserve on Federal, State, and private lands (68 FR
35950). There is one population on Oahu with more than 50 mature, reproducing individuals
(the minimum number suggested for stabilization populations for this species) and there are two
populations off-island with more than 50 mature, reproducing individuals.

Table SB 8. Range-wide Distribution of Ctenitis squamigera.

Number of Known Individuals
Population

Units
1994 12339& 2003 2003 2003 2003 2005 2006

(1 2) 3) “4) ) (6) (7 ®)

Makua -- -- -- -- -- -- 3 2

Palikea
Gulch

East
Makaleha

Waianae
Kai

West
Makaleha

Kaawa
Gulch

Total
Population

Units on
Oahu

Total
Individuals -- -- 80 -- -- -- >100
on Oahu

106
(85/21)"

Total
Population
Units
State-wide

14 10 - 12 18 21 17 -

Total
Individuals ~80 ~100 -- 41 208 427 ~350 --
State-wide
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Shaded population units are inside the action area.
*Total mature/immature individuals

"Total (mature/immature)

*Surveys available from island of Maui only
SSurveys available from island of Molokai only
ISurveys available from island of Lanai only

(1) Listing rule (59 FR 49025)

(2) Recovery plan (Service 1998b); Makua Endangered Species Mitigation Plan (Service 1999b)
(3) Critical habitat rule (68 FR 35950)

(4) Critical habitat rule (68 FR 25934)

(5) Critical habitat rule (68 FR 12982)

(6) Critical habitat rule (68 FR 1220)

(7) Army re-initiation request (U.S. Army Garrison 2005c)

(8) Army database (U.S. Army Garrison 2006d)

Ecology Ctenitis squamigera is found on gentle to steep slopes in Metrosideros polymorpha-
Diospyros sandwicensis mesic forest and diverse mesic forest at elevations of 387 to 923 m
(1,269 to 3,027 ft). Associated native plant taxa include Alyxia oliviformis, Carex meyenii,
Diospyros hillebrandii, Dodonaea viscosa, Doodia kunthiana, Dryopteris unidentata,
Freycinetia arborea, Hibiscus sp., Myrsine sp., Nestegis sandwicensis, Pisonia sp., Pouteria
sandwicensis, Psychotria sp., Psydrax odorata, or Xylosma sp. (68 FR 35950). Reproductive
cycles, longevity, specific environmental requirements and limiting factors are unknown (Service
1998b).

Threats to the Species Ctenitis squamigera was listed as endangered because of major
ecosystem-level threats to its survival and recovery, which are described in the introduction to
the “Status and Environmental Baseline of the Species and Critical Habitat” section and
tabulated in Appendix E. Human disturbance from hikers, vehicles, etc. is believed to pose a
significant threat to this species. Habitat degradation caused by axis deer is now considered a
major threat to the forests of Lanai and all three of the Lanai populations/occurrences of C.
squamigera are negatively affected to some extent by axis deer (Service 1999b).

Ctenitis squamigera is currently extant on Oahu, Molokai, Lanai, and Maui. With only three
populations harboring more than 50 mature, reproducing individuals, located on two islands, this
species has a high risk of background extinction. Protection from existing threats as well as
future threats is needed to ensure the survival of this species.

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Ctenitis squamigera are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat™ section. Due to limited knowledge
of life history requirements for short-term and long-term survival, the recovery plan for this
species specifies interim objectives to downlisting and delisting that involve stabilization of all
existing populations (Service 1999a). Conservation actions required for stabilization are
described in the “Stabilization” section of the project description for this opinion. However, C.
squamigera is not included as a target taxon for stabilization under the Makua Implementation
Plan Addendum. The Army does not actively manage this species in the Makua or Schofield
Barracks action areas (Service 2003a).
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Ongoing Conservation Actions No information is available on conservation management for
Ctenitis squamigera since it was listed as endangered. However, about five individuals (one
percent of all remaining individuals) of this species occur in two management units where they
will benefit from population unit and/or ecosystem-level protection. The management units
include West Makaleha and Ohikilolo which are fenced. The Nature Conservancy of Hawaii’s
long-range management plan for Honouliuli Preserve includes management actions to control
non-native plants, feral ungulates, and fire, and to recover rare species and restore native
habitats; this plan will benefit any C. squamigera within the preserve.

Environmental Baseline of the Species

Status of the Species in the Action Area There is one occurrence of Ctenitis squamigera in the
action area with fewer than five individuals, or about one percent of the species’ range-wide
distribution (U.S. Army Garrison 2005¢) (see Table SB 8). All known C. squamigera within the
action area are within fenced ungulate exclosures. All individuals of C. squamigera in the action
area are located in areas of low risk from training-related wildfire.

Threats to the Species and in the Action Area The primary threats to Ctenitis squamigera in the
action area are those described in the introduction to the “Status and Environmental Baseline of
the Species and Critical Habitat” section and tabulated in Appendix E. There is no critical
habitat for Ctenitis squamigera in the action area, so no threats to critical habitat exist in the
action area.

Conservation Needs of the Species in the Action Area Three individuals of Ctenitis squamigera
occur within the action area in Makua Valley, representing one percent of the total number of
individuals State-wide (U.S. Army Garrison 2005¢). Therefore, Ctenitis squamigera does not
require stabilization by the Army. Other general conservation needs of the species in the action
area are the same as those described in the introduction to the “Status and Environmental
Baseline of the Species and Critical Habitat” section.

Ongoing Conservation Actions for the Species and Critical Habitat in the Action Area No
conservation actions are currently being implemented for Ctenitis squamigera in the action area.
However, this species benefits from ecosystem-level management in the fenced West Makaleha
and Ohikilolo Management Units, where non-native ungulates and weeds are controlled. This
species is represented in an eX Situ collection of 30 ungerminated spores in micropropagation
(Harold L. Lyon Arboretum) (Service 2005b).

Status of the Species and Critical Habitat — Cyanea grimesiana ssp. obatae (Haha)

Species Description Cyanea grimesiana ssp. obatae is a short-lived perennial in the
Campanulaceae (bellflower family). It is a single-stemmed or sparingly branched shrub 1 to 3.2
m (3.3 to 10.5 ft) tall, with leaves clustered at the stem tips. The wide, deeply lobed, pinnate
leaves are 27 to 58 cm (10.6 to 22.8 in) long and 14 to 32-cm (5.5 to 12.6 in) wide. The tubular
flowers are purple or green to yellow-white and 5.5 to 8.0-cm (2.2 to 3.1 in) long. The elliptical
orange berries are 1.8 to 3.0-cm (0.7 to 1.2 in) long. Cyanea grimesiana ssp. obatae can be
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distinguished from the two other subspecies of C. grimesiana by its short, narrow calyx lobes
that are not fused and do not overlap (Wagner et al 1999; Makua Implementation Team 2003).

Listing Status Cyanea grimesiana ssp. obatae was federally listed as endangered on June 27,
1994 (59 FR 32932), and was State listed as endangered at the same time. This subspecies was
included in recovery plans for Waianae plants (Service 1995a) and Oahu plants (Service 1998a).
Critical habitat was designated for C. grimesiana ssp. obatae on June 17, 2003 (68 FR 35950).

The genus Cyanea is one of the largest Hawaiian plant genera and incorporates a high proportion
of rare taxa, including 28 endangered taxa, 1 threatened taxon, 8 candidates for listing, and 17
species of concern (Service 2006a, Hawaii Biodiversity and Mapping Program 2006).

Historic and Current Distribution Cyanea grimesiana ssp. obatae is a species endemic to Oahu.
Survey data indicate C. grimesiana ssp. obatae historically was known from an area extending
for about 6.5 km (4 mi) in the southern Waianae Mountains (59 FR 32932). Many of the
occurrences that have been monitored over the last 15 to 20 years have either died out or have
greatly declined in numbers; most of the known occurrences have been recently discovered.
Survey data has only been consistent since 2003. At the time of listing in 1994, there were
approximately 18 known individuals in three occurrences (59 FR 32932). Currently, there are
254 total individuals in six population units, located on State and private lands (Table SB 9)
(U.S. Army Garrison 2005b; 68 FR 35950). None of the currently known population units of
this subspecies contain 100 mature, reproducing individuals (the minimum number required for
stabilized population as defined in the Makua Implementation Plan). One naturally occurring
plant was recently discovered at Makaha, which represents a new occurrence for this subspecies.
A new, naturally occurring plant was also recently discovered in the Central Kaluaa population
unit. The subspecies identity of the one immature plant in the Palikea Gulch population unit has
not been confirmed as it has not yet flowered (U.S. Army Garrison 2005b). The Pahole to West
Makaleha population unit is located within very low fire risk zone for training-related wildfire.

Demographic data for this species indicate that about 76 percent of all currently existing
individuals of Cyanea grimesiana ssp. obatae are augmentations or reintroductions from
greenhouse-propagated stock. Augmentations have been outplanted at five separate locations,
including all three stabilization population units; four locations are on land owned by The Nature
Conservancy of Hawaii and one location is on State land. This subspecies is easy to propagate
and outplant. Plants produce ample viable seed but the genetic base is limited owing to the low
number of founder individuals. Recruitment is limited by rats and slugs, which attack plants of
all size classes. Survival of some outplanted individuals is relatively good (about 70 percent in
the Central Kaluaa population unit, for example); at other locations, however, slug predation
limits survival and recruitment (U.S. Army Garrison 2005b). Natural regeneration has been
observed only at the West Makaleha and Palikea (South Palawai) population units; these sites are
also the only naturally occurring sites with more than one mature plant. The Palikea (South
Palawai) population unit contains the largest number of naturally occurring plants, all age classes
are vigorous, and recent regeneration in this population unit has been good (U.S. Army Garrison
2005b). Thus, C. grimesiana ssp. obatae is characterized by six population units containing
fewer than 100 mature, reproducing plants with three units that contain only one individual, and
low numbers that are increasing primarily due to augmentation.
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Table SB 9. Range-wide Distribution of Cyanea grimesiana ssp. obatae
Numbers of Known Individuals
Population Units 1994 1998 2003 2004 2005 2006
€] (2) 3) ) 5) 6)
Pahole* -- -- 6 7/3% 8/2 7/9
West Makaleha* -- -- 7 [14/19]° [15/15] [24/2]
Central Kaluaa* -- -- -- 1/0 [ 01/700] [252 0]
Makaha - - -- 0 1/0 1/0
North Branch of _ _ 5 0 0/0 0/0
South Ekahanui [ 4/6] [21/18]
Palikea Gulch - - 1 0/1 0/1 0/1
Palikea (South . . 28 ’/7 10/30 10/32
Palawai)* [0/12] [44/18]
South Kaluaa - - 2 1/0 [01/104] 0/0
Total Individual 18 13 49 (176/}1)T (2115/’23) 254
otal Individuals
[14/19] [19/117] (19/42) [115/78]

Shaded population units are inside the action area.
* Stabilization population units

*Total mature/immature individuals

"Total (mature/immature)

‘[augmented and or reintroduced]

(1) Listing rule (59 FR 32932)

(2) Recovery Plan (Service 1998a)

(3) Makua Implementation Plan (Makua Implementation Team 2003)
(4) MIP Addendum (U.S. Army Garrison 2005a)

(5) 2005 status report (U.S. Army Garrison 2005b)

(6) 2006 status update (U.S. Army Garrison 2006¢)

Ecology Cyanea grimesiana ssp. obatae typically grows on steep, moist, shaded slopes in

diverse mesic to wet lowland forests at elevations between 404 and 1,075 m (1,325 and 3,528 ft).
It often grows on steep, vertical embankments in rock or a mix of rock and soil. This subspecies
may produce flowers and fruits year round, depending on rainfall. The long tubular flowers and
orange berries of this taxon suggest pollination and seed dispersal by birds may be common;
however, the plants are capable of self-pollination and isolated plants have been found with
viable seeds. Cyanea grimesiana ssp. obatae presumably lives less than 10 years like other
Cyanea of similar size (Makua Implementation Team 2003). Other demographic information for
C. grimesiana ssp. obatae in the wild is unknown, including longevity, number of seeds
produced, age at sexual maturity, survivorship to sexual maturity, number of years in
reproductive condition, survivorship during reproductive life, timing of reproductive output,
pollination and seed dispersal, vegetative reproduction, and specific environmental requirements.

Threats Cyanea grimesiana ssp. obatae was listed as endangered because of major, ecosystem-
level threats to its survival and recovery, which are described in the introduction to the “Status
and Environmental Baseline of the Species and Critical Habitat” section, and are tabulated in
Appendix E. This subspecies is particularly vulnerable to predation by rats and slugs. Major rat
damage has occurred to five mature plants in West Makaleha population unit, and slugs prey on
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plants of all size/age classes. Slugs likely attack all members of this genus, as suggested by
investigations of the related Cyanea superba ssp. superba. Slug predation killed half of 14
outplants at the North Branch of South Ekahanui population unit, and the remaining plants are in
poor condition most likely due to the stress of predation (U.S. Army Garrison 2005b).

Occurrences of Cyanea grimesiana ssp. obatae are vulnerable to extirpation from habitat
degradation by feral ungulates; competition with various non-native plants; wildfire; military
activities; and/or reduced reproductive vigor due to small population size and limited distribution
as well as direct destruction of individual plants by rat or slug predation, erosion, landslides, and
rockslides (59 FR 32932; 68 FR 35950; Service 1995a, 1998). This subspecies tends to fluctuate
widely in population size and has a recent history of decline; any catastrophic disturbance during
a major low point could extirpate one or more population units or result in subspecies extinction
in the wild (Makua Implementation Team 2003). The science of conservation biology has
documented a general pattern of population collapse for a wide range of plant and animal species
(Dennis et al 1991; Schemske et al 1994; Morris et al 1999; Menges 2000). According to this
pattern, C. grimesiana ssp. obatae already is in a phase of “quasi-extinction” with numbers that
have declined to the point where demographic stochasticity alone can result in extirpation. In
addition, the long-billed, nectar-feeding native Hawaiian birds that were the presumed
pollinators of C. grimesiana ssp. obata have been almost totally extirpated from the Waianae
Mountains. Although this subspecies is capable of self-pollination, the loss of its natural
pollinators has likely resulted in decreased genetic variability (Makua Implementation Team
2003). Low genetic variability and small population size usually result in expression of
inbreeding depression among progeny, for example in reduced reproductive vigor, with
potentially deleterious consequences for long-term persistence of the subspecies. Thus, C.
grimesiana ssp. obatae has a very high background risk of subspecies extinction and any
additional threats could eliminate expectation of its long-term persistence.

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Cyanea grimesiana ssp. obatae are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section. Due to limited knowledge
of life history requirements for short-term and long-term survival, the recovery plan for this
subspecies specifies interim objectives to downlisting and delisting that involve stabilization of
all existing populations (Service 1999a). A stabilization target of at least 100 mature,
reproducing individuals is needed per population unit to attain stability for this short-lived
perennial because large fluctuations in numbers and a recent history of decline (Makua
Implementation Team 2003). The fence at the Palikea (South Palawai) population unit needs to
be expanded to increase the area for future outplantings. The Makaha plant is not within the
management subunit that will be fenced in 2007; it is scheduled for fencing in 2009. The
number of C. grimesiana ssp. obatae founders represented at reintroduction sites needs to be
increased and equalized. Research on slug control in forest settings is needed to find ways to
reduce invertebrate threats to C. grimesiana ssp. obatae and associated native plants.

Ongoing Conservation Actions The Makua Implementation Team (2003) has developed
stabilization protocols for Cyanea grimesiana ssp. obatae, which are incorporated in the Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a). All population units (except
Makaha) are protected by fenced exclosures. Reintroductions within the North Branch of South
Ekahanui population unit are within the management unit fence, although the naturally occuring
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site (now extirpated) is not. The Army and the State have been augmenting occurrences in the
Pahole to West Makaleha population unit, and The Nature Conservancy of Hawaii has been
augmenting occurrences in the Palikea (South Palawai) population unit. Rat control grids
(toxicant bait stations and snap traps) are maintained during the C. grimesiana ssp. obatae
fruiting season at all population units except Pahole and Palikea Gulch. This subspecies is
located in occurrences over four management units where it will also benefit from population
unit and/or ecosystem-level protection: Pahole, West Makaleha, Kaluaa and Waieli, and Palikea.

Cyanea grimesiana ssp. obatae can be successfully propagated from seed, although the seedlings
grow very slowly. Germination rates vary between seed collected from the same plant and
among different plants. Seed can generally be collected throughout the year owing to variation
among the population units in flower morphology and fruiting season. Plants in some population
units are reproductive almost year-round, while others flower seasonally in summer, fall, or
winter. This subspecies usually is grown in the greenhouse until plants are large enough to
survive outplanting, as larger plants may be more tolerant of slug predation. The Army recently
assisted The Nature Conservancy in an “aggressive” outplanting that involved reintroduction of
relatively small plants at the Central Kaluaa population unit (U.S. Army Garrison 2005b).
Smaller plants require a shorter growing time in the nursery, are easier to transport, and can be
planted in more locations such as steep slopes where wild plants are known to occur. However,
the mortality of these small outplants was greater than that of larger outplants. This aggressive
approach of outplanting smaller individuals may be justified for this subspecies because of the
large amount of seed available (U.S. Army Garrison 2005b). In addition, this subspecies is
represented in several ex Situ collections, which in 2005 included 11 cuttings in a nursery
(Harold L. Lyon Arboretum), 51 mature fruit in storage or awaiting processing at a nursery
(Army Environmental Division, Oahu), 4,465 ungerminated seeds in a nursery (Harold L. Lyon
Arboretum), 215,000 seeds in seed storage (Lyon Arboretum Seed Storage Facility), and 642
seedlings in a nursery (Harold L. Lyon Arboretum) (Service 2005b).

Critical Habitat Description A total of 824 ha (2,035 ac) in four separate units on the island of
Oahu was designated for Cyanea grimesiana spp. obatae. Critical habitat was designated on
Federal land (Lualualei Naval Reservation), State lands (Mokuleia Forest Reserve and Pahole
Natural Area Reserve), and private land (Honouliuli Preserve). Three of the critical habitat units
provide habitat for one population each and one unit provides habitat for three populations of
300 mature, reproducing individuals. To meet recovery goals, a population should be
represented by at least 300 mature, reproducing individuals of C. grimesiana spp. obatae (68 FR
35950).

The primary constituent elements of critical habitat include steep, moist, shaded slopes in diverse
mesic to wet lowland forests at elevations between 404 and 1,092 m (1,325 and 3,528 ft). In
addition, all units contain 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. The plant
community, associated species, and elevations are indicative of important features such as soil
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moisture, nutrient cycling and availability, temperature ranges, and light levels that are primary
constituent elements of the habitat required for the subspecies’ conservation.

Threats to the Critical Habitat See introduction to “Status and Environmental Baseline of the
Species and Critical Habitat™ section.

Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area About 16 percent of all known individuals of Cyanea
grimesiana spp. obatae are located within the action area, in the Pahole to West Makaleha
population unit (see Table SB 9). Of the 42 total individuals in this population unit, 62 percent
are augmented individuals. This population unit currently contains 31 mature individuals, of
which 24 are augmented individuals. The Army assisted the State with reintroducing 45 plants
of Pahole stock into the Pahole portion of the population unit in 2003; as of August 2005, about
65 percent had survived and were healthy. No regeneration has yet occurred at the Pahole
reintroduction site. In the West Makaleha portion of the population unit, an ungulate exclosure
and a rat control grid are in place around C. grimesiana spp. obatae plants. Because of serious
rat damage to the five mature plants in West Makaleha, the Army has increased the number of
bait stations and monitored them more frequently; no further rat damage has been observed (U.S.
Army Garrison 2005b). Cyanea grimesiana spp. obatae plants in the Pahole to West Makaleha
population unit (42 individuals) are located in an area at very low fire risk zone for training-
related wildfire. These individuals at risk of fire in the action area represent about 16 percent of
the subspecies’ total range-wide numbers. Thus, C. grimesiana spp. obatae in the action area is
characterized by two population units not reaching numerical criteria for stabilization (100
mature, reproducing individuals) that comprises 16 percent of all remaining individuals, with low
numbers that are maintained primarily by augmentation, and at very low risk of training-related
wildfire.

Status of Critical Habitat in the Action Area The action area contains a total of 208.5 ha (512.2
ac), or 25 percent of the total critical habitat for Cyanea grimesiana ssp. obatae. Designated
critical habitat is located within one unit in the northeastern portion of the action area. This
critical habitat is a portion of a larger 522.3-ha (1,290.6-ac) critical habitat unit that extends
outside the action area boundary and provides habitat for three populations of C. grimesiana ssp.
obatae. Critical habitat for this species in the action area is at risk of training-related wildfire,
with 0.1 ha (0.3 ac) located in the high fire risk zone, 15.7 ha (38.7 ac) in the low fire risk zone,
and 192.7 ha (476.2 ac) in the very low fire risk zone. More than 50 percent of the critical
habitat is in an area with 50 to 100 percent native plant cover (K. Kawelo, pers. comm. 2004;
Service 2004).

Threats to the Species and Critical Habitat in the Action Area The primary threats to Cyanea
grimesiana ssp. obatae and its critical habitat in the action area are those described in the
introduction to the “Status and Environmental Baseline of the Species and Critical Habitat”
section, and are tabulated in Appendix E. Cyanea grimesiana ssp. obatae in the action area is
particularly vulnerable to predation by rats and slugs. About 25 percent of critical habitat for this
subspecies is located in an area at high, low, and very low risks of training-related wildfire.

Thus, because about 16 percent of all known individuals occur within the action area, C.
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grimesiana ssp. obatae in the action area has a very high background risk of species extinction
and any additional threats could eliminate the expectation of its long-term persistence.

Conservation Needs of the Species and Critical Habitat in the Action Area The Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a) includes Cyanea grimesiana ssp.
obatae because no population units meeting minimum numerical criteria for stabilization exist
outside the action area. Furthermore, because of its low numbers, this subspecies is considered
particularly at risk from project-related impacts and is included in Army plans for expedited
stabilization. Three population units have been identified for expedited stabilization of C.
grimesiana ssp. obatae: Pahole to West Makaleha within the action area, and Central Kaluaa
and Palikea (South Palawai) outside the action area. Post-fire revegetation plans and site-
specific fuels modification are needed where individuals and critical habitat are located in the
action area. Slug control research is needed to find ways to reduce threats to C. grimesiana ssp.
obatae and associated native plants. Other general conservation needs of the subspecies and
critical habitat in the action area are the same as those described in the introduction to the “Status
and Environmental Baseline of the Species and Critical Habitat” section.

Ongoing Conservation Actions for the Species and Critical Habitat in the Action Area The
Pahole to West Makaleha population unit, which contains 16 percent of the total remaining
individuals of Cyanea grimesiana ssp. obatae, is being managed for stabilization as specified by
the Makua Implementation Plan Addendum (U.S. Army Garrison 2005b). These individuals are
located within the Pahole and West Makaleha Management Units. The Pahole Management Unit
is fenced and a small exclosure in the West Makaleha Management Unit protects C. grimesiana
ssp. obatae plants there. A total of about 332.2 ha (820.6 ac) of critical habitat for this species is
located within management units both within and outside of the action area (East Makaleha,
Ekahanui, Kaluaa and Waieli, Pahole, Palikea, Upper Kapuna, West Makaleha). About 180.5 ha
(446.1 ac) of the total critical habitat that is within management units is located inside the action
area (Pahole, Upper Kapuna, West Makaleha). As of 2005, genetic storage goals were about
eight percent complete, with 23 plants from five population units combined (including the Pahole
to West Makaleha population unit) meeting the goals outlined in the Makua Implementation
Plan. In addition, there were 15 plants growing in the Army nursery (U.S. Army Garrison
2005b).

Status of the Species and Critical Habitat — Cyanea longiflora (Haha)

Species Description Cyanea longiflora is a short-lived perennial in the Campanulaceae
(bellflower family). It is a single-stemmed or sparingly branched shrub 1 to 3 m (3.3 to 9.8 ft)
tall. The leaves are 30 to 55 cm (11.7 to 21.5 in) long and clustered at the stem tips. The
tubular, dark magenta flowers are 6 to 9 cm (2.3 to 3.5 in) long. The pear-shaped orange berries
are 10 to 12 mm (3.9 to 4.7 in) long (Wagner et al 1999; Makua Implementation Team 2003).

Listing Status Cyanea longiflora was federally listed as endangered on October 10, 1996 (61
FR 53089), and was State listed as endangered at the same time. This species was included in
the recovery plan for Oahu plants (Service 1998a). Critical habitat was designated for C.
longiflora on June 17, 2003 (68 FR 35950).



Colonel Howard J. Killian 147

The genus Cyanea is one of the largest Hawaiian plant genera and incorporates a high proportion
of rare taxa, including 28 endangered taxa, one threatened taxon, eight candidates for listing, and
17 species of concern (Service 2006a, Hawaii Biodiversity and Mapping Program 2006).

Historic and Current Distribution Cyanea longiflora is a species endemic to Oahu. Survey data
indicate C. longiflora historically was known from five occurrences in the Waianae Mountains
and six occurrences in the Koolau Mountains. Currently, only the Waianae occurrences are
extant, however, they have declined in numbers of known individuals since the listing. Survey
data has only been consistent since 2003. At the time of listing in 1996, there were over 200
individuals in five occurrences (61 FR 53089). Currently, there are 171 total individuals in three
population units, located on State and city/county lands (Table SB 10) (U.S. Army Garrison
2006d; 68 FR 35950). None of the currently known population units of this subspecies contain
75 mature, reproducing individuals (the minimum number required for stabilized population
defined in the Makua Implementation Plan). In general, known population units are located in
manageable areas where threats can be controlled. The Kapuna to West Makaleha population
unit is located within low and very low fire risk zones for training-related wildfire, and the
Makaha to Waianae Kai population unit is at risk of fire from illegal campfires (U.S. Army
Garrison 2005b).

Demographic data for this species indicate that about 47 percent of all currently existing
individuals of Cyanea longiflora are mature plants. Recruitment probably is limited by slugs,
which attack plants of all size classes in this genus. Thus, C. longiflora is characterized by three
population units that are not meeting minimum numeric stabilization criteria (75 mature,
reproducing individuals) and that have decreased in individuals overall since listing with two
occurrences that are increasing in numbers primarily due to augmentation and habitat protection.

Table SB 10. Range-wide Distribution of Cyanea longiflora

Numbers of Known Individuals
Population Units | 1996 1998 2003 2004 2005 2006
@ () 3) “) ) (6)
Kapuna* -- --
Keawapilau* -- -- 63 40/0* [ g /32/16 I [(2);32/3]
West Makaleha* -- -- 3
Pahole* -- -- 114 50/0 30/65 49/53
Makaha and
Waianae Kai* -- -- 7 4/8 3/10 3/10
. 102 158 171
Total Individuals | 220-300 | 200-220 187 (94/8)’ (56/81) (80/71)
[0/21] [0/20]

Shaded population units are inside the action area.

* Stabilization population units

Total mature/immature individuals

":Total (mature/immature)
‘[augmented and or reintroduced]

(1) Listing rule (61 FR 53089)
(2) Recovery Plan (Service 1998a)
(3) Makua Implementation Plan (Makua Implementation Team 2003)
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(4) MIP Addendum (U.S. Army Garrison 2005a)
(5) 2005 status report (U.S. Army Garrison 2005b)
(6) 2006 status update (U.S. Army Garrison 2006¢)

Ecology Cyanea longiflora usually grows below ridge crests and on upper gulch slopes in
mesic Acacia koa-Metrosideros polymorpha forests at elevations between 146 and 1,191 m (479
and 3,906 ft). The long tubular flowers and orange berries of this taxon suggest pollination and
seed dispersal by birds may be common. As with other Cyanea species with long tubular
flowers, C. longiflora likely was pollinated by nectar-feeding birds. However, it is capable of
self-pollination, as evidenced by the fact that isolated plants produce viable seeds. Cyanea
longiflora presumably lives less than 10 years like other Cyanea of similar size (Makua
Implementation Team 2003). Other demographic information for C. longiflora in the wild is
unknown, including longevity, flowering and fruiting phenology, number of seeds produced, age
at sexual maturity, survivorship to sexual maturity, number of years in reproductive condition,
survivorship during reproductive life, timing of reproductive output, pollination and seed
dispersal, vegetative reproduction, and specific environmental requirements.

Threats Cyanea longiflora was listed as endangered because of major, ecosystem-level threats
to its survival and recovery, which are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section, and are tabulated in
Appendix E. This species is particularly vulnerable to slug predation. Slugs likely attack all
members of this genus, as suggested by investigations of the related Cyanea superba ssp.
superba (U.S. Army Garrison 2005b). This species is not fire resistant; an illegal campfire that
escaped in the Makaha and Waianae Kai population unit killed one of the three existing mature
C. longiflora plants within that unit (U.S. Army Garrison 2005b).

Occurrences of Cyanea longiflora are vulnerable to extirpation from habitat degradation by feral
ungulates; competition with various non-native plants; wildfire; military activities; and/or
reduced reproductive vigor due to small population size and limited distribution as well as direct
destruction of individual plants by rat or slug predation, erosion, landslides, and rockslides (61
FR 53089; 68 FR 35950; Service 1998a). This species tends to fluctuate widely in population
size and has a history of local decline; any catastrophic disturbance during a major low point
could extirpate one or more population units or result in species extinction in the wild (Makua
Implementation Team 2003). The science of conservation biology has documented a general
pattern of population collapse for a wide range of plant and animal species (Dennis et al 1991;
Schemske et al 1994; Morris et al 1999; Menges 2000). According to this pattern, C. longiflora
already is in a phase of “quasi-extinction” with numbers that have declined to the point where
demographic stochasticity alone can result in extirpation. In addition, the long-billed, nectar-
feeding native Hawaiian birds that were the presumed pollinators of C. longiflora have been
almost totally extirpated from the Waianae Mountains. Although this species is capable of self-
pollination, the loss of its natural pollinators has likely resulted in decreased genetic variability
(Makua Implementation Team 2003). Low genetic variability and small population size usually
result in expression of inbreeding depression among progeny, for example in reduced
reproductive vigor, with potentially deleterious consequences for long-term persistence of the
species. Thus, C. longiflora has a very high background risk of species extinction and any
additional threats could eliminate expectation of its long-term persistence.
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Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Cyanea longiflora are described in the introduction to the “Status and Environmental
Baseline of the Species and Critical Habitat” section. Due to limited knowledge of life history
requirements for short-term and long-term survival, the recovery plan for this species specifies
interim objectives to downlisting and delisting that involve stabilization of all existing
populations (Service 1999a). A stabilization target of at least 75 mature, reproducing individuals
is needed per population unit to attain stability for this short-lived perennial because large
fluctuations in numbers and a recent history of decline (Makua Implementation Team 2003). In
particular, research on slug control in forest settings is needed to find ways to reduce invertebrate
threats to C. longiflora and associated native plants.

Ongoing Conservation Actions The Makua Implementation Team (2003) has developed
stabilization protocols for Cyanea longiflora, which are incorporated in the Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a). This species is located in
occurrences over four management units where it will benefit from population unit and/or
ecosystem-level protection: Pahole, Upper Kapuna, West Makaleha, and Makaha and Waianae
Kai.

Cyanea longiflora can be successfully propagated from seed. Seed viability varies among plants
(80 to 100 percent) and germination rates for some plants are low (20 to 40 percent). Larger
plants survive better when outplanted in the wild than small plants (U.S. Army Garrison 2005b).
In 2005, this species was represented in ex situ collections that included two cuttings in nurseries
(Army Environmental Division, Oahu, and Harold L. Lyon Arboretum), 209 ungerminated seeds
in a nursery (Harold L. Lyon Arboretum), 79,173 seeds in seed storage (Lyon Arboretum Seed
Storage Facility), and 90 seedlings in a nursery (Harold L. Lyon Arboretum) (Service 2005b).

Critical Habitat Description A total of 431 ha (1,064 ac) in three separate units have been
designated for this species. Critical habitat has been designated on State lands (Mokuleia,
Waianae Kai, and Pupukea-Paumalu Forest Reserves, and Pahole Kaala Natural Area Reserve)
and private land. One of the critical habitat units provides habitat for four populations of 300
mature, reproducing individuals each, one unit provides habitat for three populations, and one
unit provides habitat for one population. To meet recovery goals, a population should be
represented by at least 300 mature, reproducing individuals of C. longiflora (68 FR 35950).

The primary constituent elements of critical habitat include steep slopes, bases of cliffs, or ridge
crests in mesic Acacia koa-Metrosideros polymorpha lowland forest at elevations between 146
and 1,191 m (479 and 3,906 ft). In addition, all units contain 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. 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 species’ conservation.

Threats to the Critical Habitat See introduction to “Status and Environmental Baseline of the
Species and Critical Habitat™ section.
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Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area About 87 percent of all known individuals of Cyanea
longiflora are located within the action area, in the Kapuna to West Makaleha and Pahole
population units (see Table SB 10). Additional mature and immature individuals were observed
in known action area sites in 2006 (U.S. Army Garrison 2006d). The Pahole population unit
appears healthy, with naturally occurring plants of all size/age classes, and the number of mature
individuals in this population unit has increased since 2003. This population unit is fenced to
exclude ungulates and dominated by native vegetation (U.S. Army Garrison 2005b).

Cyanea longiflora plants in the two population units are located in areas of low and very low fire
risk zones for training-related wildfire. About 56 individuals occur in the low fire risk zone and
102 individuals are in the very low fire risk zone, and together represent about 87 percent of the
species’ total range-wide known individuals. Thus, C. longiflora in the action area is
characterized by two population units not yet achieving numerical criteria for stabilization that
comprise 87 percent of all remaining individuals and located in zones at low and very low risks
of training-related wildfire.

Status of Critical Habitat in the Action Area The action area contains a total of 177.0 ha (437.4
ac), or 24 percent of the total critical habitat for Cyanea longiflora. Designated critical habitat is
located within one unit in the northeastern portion of the action area. This critical habitat is a
portion of a larger 362.4-ha (895.5-ac) critical habitat unit that extends outside the action area
boundary and provides habitat for four populations of C. longiflora. Critical habitat for this
species in the action area is at risk of training-related wildfire, with 9.2 ha (22.6 ac) located in the
low fire risk zone and 167.9 ha (414.8 ac) in the very low fire risk zone. About 49 percent of
critical habitat in the action area is located in an area with 50 to 75 percent native plant coverage,

and 35 percent is in an area with 75 to 100 percent native plant coverage (K. Kawelo, pers.
comm. 2004; Service 2004a).

Threats to the Species and Critical Habitat in the Action Area The primary threats to Cyanea
longiflora and its critical habitat in the action area are those described in the introduction to the
“Status and Environmental Baseline of the Species and Critical Habitat” section, and are
tabulated in Appendix E. Cyanea longiflora in the action area is particularly vulnerable to slug
predation. None of the naturally occurring plants in the Kapuna to West Makaleha population
unit are within fences and are at risk of habitat degradation by feral pigs and ungulates. About
24 percent of the entire critical habitat for this species is located in an area at low or very low
risks of training-related wildfire. Thus, because about 87 percent of all known individuals occur
within the action area, C. longiflora in the action area has a very high background risk of species
extinction and any additional threats could eliminate the expectation of its long-term persistence.

Conservation Needs of the Species and Critical Habitat in the Action Area The Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a) includes Cyanea longiflora
because more than half of all remaining individuals are located within the action area and no
population units meeting minimum numerical criteria for stabilization exist outside the action
area. Furthermore, because of its low numbers, this species is considered particularly at risk
from project-related impacts and is included in Army plans for expedited stabilization. All three
existing population units have been identified for expedited stabilization of C. longiflora:
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Kapuna to West Makaleha, and Pahole within the action area, and Makaha and Waianae Kai
outside the action area. Post-fire revegetation plans and site-specific fuels modification are
needed where individuals and critical habitat are located in the action area. Slug control research
is needed to find ways to reduce threats to C. longiflora and associated native plants. Other
general conservation needs of the species and critical habitat in the action area are the same as
those described in the introduction to the “Status and Environmental Baseline of the Species and
Critical Habitat” section.

Ongoing Conservation Actions for the Species and Critical Habitat in the Action Area The
Kapuna to West Makaleha, and Pahole population units, which contain 87 percent of the total
remaining individuals of Cyanea longiflora, are being managed for stabilization as specified by
the Army’s Makua Implementation Plan Addendum (U.S. Army Garrison 2005b). These
individuals are located within the Pahole, Upper Kapuna, and West Makaleha Management
Units. The Pahole Management Unit is fenced, and reintroduced plants in the West Makaleha
portion of the Kapuna to West Makaleha population unit are within a small exclosure (naturally
occurring individuals in this population unit are on steep cliffs inaccessible to pigs). A total of
about 196.5 ha (485.5 ac) of critical habitat for this species is located within management units
both within and outside of the action area (East Makaleha, Manuwai, Pahole, Upper Kapuna,
West Makaleha). About 153.0 ha (378.1 ac) of the total critical habitat that is within
management units is located inside the action area (Pahole, Upper Kapuna, West Makaleha). In
2005, genetic storage goals were about 21 percent complete, with 31 plants from the three
existing population units combined meeting the goals outlined in the Makua Implementation
Plan. In addition, there were five plants growing in the Army nursery (U.S. Army Garrison
2005b).

Status of the Species and Critical Habitat — Cyanea superba ssp. superba (Haha)

Species Description Cyanea superba ssp. superba is a long-lived perennial in the
Campanulaceae (bellflower family). It is a tree 4 to 6 m (13 to 20 ft) tall with a single major
stem, or occasionally two or more major stems arising from the base of the plant. The leaves are
0.5to 1.0 m (1.6 to 3.3 ft) long and clustered at the stem tips. The curved, tubular, white or
cream-colored flowers are 5.5 to 8.8 cm (2.1 to 3.4 in) long. The egg-shaped yellow or orange
berries are 16 to 22 mm (0.6 to 0.9 in) long (Wagner et al 1999; Makua Implementation Team
2003).

Listing Status The species Cyanea superba was federally listed as endangered on September 11,
1991 (56 FR 46235), and was State listed as endangered at the same time. The species was
included in recovery plans for Waianae plants (Service 1995a) and Oahu plants (Service 1998a).
Critical habitat was designated for C. superba on June 17, 2003 (68 FR 35950). Cyanea superba
is comprised of two subspecies, C. superba ssp. superba of the northern Waianae Mountains and
C. superba ssp. regina of the southeastern Koolau Mountains. Both subspecies are contained
within the listed taxon, but Cyanea superba ssp. regina has not been observed since 1960
(Makua Implementation Team 2003).
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The genus Cyanea is one of the largest Hawaiian plant genera and incorporates a high proportion
of rare taxa, including 28 endangered taxa, one threatened taxon, eight candidates for listing, and
17 species of concern (Service 2006a, Hawaii Biodiversity and Mapping Program 2006).

Historic and Current Distribution Cyanea superba ssp. superba is a subspecies endemic to
Oahu. Survey data indicate C. superba ssp. superba historically was first collected in 1870 from
eastern Mt. Kaala and Makaleha Valley in the northern Waianae Mountains. No further
observations were recorded until it was rediscovered in 1971. At the time of listing, there were
fewer than 20 individuals in two occurrences, Pahole and Kahanahaiki (56 FR 46235). By 2002,
all naturally occurring plants had died. All currently existing plants in the wild are
reintroductions from greenhouse-propagated stock, which the Army has been outplanting since
1999 and the State since the mid 1990s (U.S. Army Garrison 2005b). Trends in abundance and
distribution indicate there are currently 311 total individuals in two population units located on
Federal and State lands (Table SB 11) (U.S. Army Garrison 2006d). Both of these population
units are exceeding minimum numeric criteria for stablization (defined as 50 mature,
reproducing individuals per population unit). The Kahanahaiki and Pahole to Kapuna population
units are located within the low and very low fire risk zones for training-related wildfire (U.S.
Army Garrison 2005b). The Central and East Makaleha, and Makaha, population units are
designated as future reintroduction sites for this subspecies.

Demographic data for this species indicate that survival and recruitment of Cyanea superba ssp.
superba are limited by slugs, which attack plants of all size/age classes in this genus. About 55
percent of total individuals are mature plants. Most reintroductions have involved progeny from
a single Kahanahaiki founder plant. Although studies have demonstrated extremely low genetic
variability in this subspecies, inbreeding depression apparently is not significant as plants grow
vigorously, flower, and produce viable seed. Nonetheless, there is no evidence of recruitment in
the wild, due to very high slug predation on small size classes and rat predation of fruits (U.S.
Army Garrison 2005b). Thus, C. superba ssp. superba is characterized by two population units
that have met minimum numeric stabilization criteria, and have increased significantly since
listing (no naturally occurring individuals in existence) due to reintroduction of greenhouse-
propagated plants.

Table SB 11. Range Wide Distribution of Cyanea superba ssp. superba

Numbers of Known Individuals
Population Units 1991 1995 1998 2003 2004 2005 2006
@) () (3) &) (5): (6) ()
. 1 0/0 0/0 0/0
* _— - -
Selommalbel 2517 [2/149] [78/62] [99/56]
0 0/0 0/0 0/0
* _— _— _—
Pahole to Kapuna 11201 | [31/139] | [29/148] [72/84]
Central & East
Makaleha* - - - 0 0 0 0
Makaha* -- - - 0 0 0 0
372 457 453 311
Total Individuals <20 <10 5 (1) (0/0) (0/0) (0/0)
[371] [33/424] [107/346] [171/140]

Shaded population units are inside the action area.

*Stabilization population units

*Total mature/immature individuals
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"Total (mature/immature)
S[augmented and or reintroduced]

(1) Listing rule (56 FR 46235)

(2) Recovery Plan (Service 1995a)

(3) Recovery Plan (Service 1998a)

(4) Makua Implementation Plan (Makua Implementation Team 2003)

(5) MIP Addendum and 2005 status report (U.S. Army Garrison 2005a, 2005b)
(6) 2005 status report (U.S. Army Garrison 2005b)

(7) 2006 status update (U.S. Army Garrison 2006¢)

Ecology Cyanea superba ssp. superba usually grows in the understory of mesic forest on well-
drained rocky substrate on sloping terrain at elevations between 232 and 872 m (761 and 2,860
ft). Flowering season varies from year to year depending on rainfall, usually from late August to
early October and peaking in early to mid-September. Fruits mature in two to five months (68
FR 35950). The long tubular flowers and yellow-orange berries suggest pollination and seed
dispersal by birds may be common. As with other Cyanea species with long tubular flowers, C.
superba ssp. superba likely was pollinated by nectar-feeding birds. It is capable of self-
pollination, as evidenced by the fact that isolated plants produce viable seeds. Recent research
indicates native bees (genus Hylaeus) and the non-native Japanese white-eye bird (Zosterops
japonicus) also may pollinate this subspecies (U.S. Army Garrison 2005b). The longevity of C.
superba ssp. superba is unknown, but may be up to 20 years as indicated by observed growth
rates and the size of mature plants (Makua Implementation Team 2003). Other demographic
information for Cyanea superba ssp. superba in the wild is unknown, including number of seeds
produced, age at sexual maturity, survivorship to sexual maturity, number of years in
reproductive condition, survivorship during reproductive life, pollination and seed dispersal,
vegetative reproduction, and specific environmental requirements.

Threats Cyanea superba ssp. superba was listed as endangered because of major, ecosystem-
level threats to its survival and recovery, which are described in the introduction to the “Status
and Environmental Baseline of the Species and Critical Habitat” section, and are tabulated in
Appendix E. This subspecies is particularly vulnerable to predation by rats and slugs. Rats must
be controlled during the fruiting season so that seed may be collected for propagation. Slugs
likely attack all members of this genus, as suggested by investigations of the related Cyanea
angustifolia and Cyanea superba ssp. superba (U.S. Army Garrison 2005b). Slugs reduce the
survival of C. angustifolia seedlings by up to 80 percent and of C. superba ssp. superba by up to
70 percent. Research suggests that slug control using a combination of molluscacide and copper
mesh barrier may increase C. superba ssp. superba seedling survival by up to 100 percent (U.S.
Army Garrison 2005b).

Occurrences of Cyanea superba ssp. superba are vulnerable to extirpation from habitat
degradation by feral ungulates; competition with various non-native plants; wildfire; military
activities; and/or reduced reproductive vigor due to small population size and limited distribution
as well as direct destruction of individual plants by rat or slug predation, erosion, landslides, and
rockslides (61 FR 53089; 68 FR 35950; Service 1998a). This subspecies has a history of
precipitous decline and extremely low genetic variability; any catastrophic disturbance during a
major low point could extirpate one or more population units or result in the extinction of the
species in the wild (Makua Implementation Team 2003). The science of conservation biology
has documented a general pattern of population collapse for a wide range of plant and animal
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species (Dennis et al 1991; Schemske et al 1994; Morris et al 1999; Menges 2000). According to
this pattern, C. superba ssp. superba already is in a phase of “quasi-extinction” with numbers
that have declined to the point where demographic stochasticity alone can result in extirpation.
In addition, the long-billed, nectar-feeding native Hawaiian birds that were the presumed
pollinators of C. superba ssp. superba have been almost totally extirpated from the Waianae
Mountains. Although this subspecies is capable of self-pollination, the loss of its natural
pollinators has likely resulted in decreased genetic variability (Makua Implementation Team
2003). Low genetic variability and small population size usually result in expression of
inbreeding depression among progeny, for example in reduced reproductive vigor. Although C.
superba ssp. superba, outplants seem to be vigorous and produce viable seed, reduced genetic
variability could result in potentially deleterious consequences for long-term persistence of the
subspecies. Thus, C. superba ssp. superba has a very high background risk of species extinction
and any additional threats could eliminate expectation of its long-term persistence.

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Cyanea superba ssp. superba are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section. Due to limited knowledge
of life history requirements for short-term and long-term survival, the recovery plan for this
species specifies interim objectives to downlisting and delisting that involve stabilization of all
existing populations (Service 1999a). A stabilization target of at least 50 mature, reproducing
individuals is needed per population unit to attain stability for this short-lived perennial because
large fluctuations in numbers and a recent history of decline (Makua Implementation Team
2003). In general, stabilization of C. superba ssp. superba will depend on addressing threats to
seedlings (U.S. Army Garrison 2005b). Particular conservation needs include research on slug
control measures in forest settings and rat control during the fruiting and seed collection season.

Ongoing Conservation Actions The Makua Implementation Team (2003) has developed
stabilization protocols for Cyanea superba ssp. superba, which are incorporated in the Army’s
Makua Implementation Plan Addendum (U.S. Army Garrison 2005a). This subspecies is located
in occurrences over three management units where it will benefit from population unit and/or
ecosystem-level protection: Kahanahaiki, Pahole, and Upper Kapuna.

In addition, all reintroductions are within fenced ungulate exclosures. Rats are partially
controlled in the Kahanahaiki and Honouliuli population units. Weeds are controlled in the
Kahanahaiki population unit and partially controlled in the Pahole to Kapuna population unit.
Reintroduced plants in all population units are within fenced ungulate exclosures (U.S. Army
Garrison 2005b).

Cyanea superba ssp. superba can be successfully propagated from seed but not by cuttings.
Ample seed is available each year from reintroduced plants, albeit from a limited number of
founders. Germination rates of fresh seed are highly variable (0 to 95 percent) among different
plants. Seed storage potential appears to be very low; seeds are collected from outplanted
individuals every two years to keep viable seeds in storage. Survival of reintroduced individuals
is enhanced by outplanting two-year-old plants about 1 m (3.3 ft) tall, and by selecting
outplanting sites in gulch bottoms rather than on rocky slopes (U.S. Army Garrison 2005b). As
of 2005, there were several ex situ collections for C. superba ssp. superba, including 47
vegetative buds in micropropagation (Harold L. Lyon Arboretum), three cuttings in a nursery
(Harold L. Lyon Arboretum), nine plants in botanical garden (Waimea Valley Audubon Center),
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2,176 ungerminated seeds in a nursery (Harold L. Lyon Arboretum), 52,000 seeds in seed
storage (Lyon Arboretum Seed Storage Facility), and 47 seedlings in a nursery (Harold L. Lyon
Arboretum) (Service 2005b).

Critical Habitat Description A total of 884 ha (2,185 ac) in four separate units were designated
for Cyanea superba ssp. superba. The units were designated on State land (Mokuleia and
Honolulu Watershed Forest Reserves, and Pahole and Kaala Natural Area Reserves), and on
private land. Two of the critical habitat units each provide habitat for four populations of 300
mature, reproducing individuals, one unit provides habitat for two populations, and one unit
provides habitat for one population. To meet recovery goals, a population should be represented
by at least 300 mature, reproducing individuals of Cyanea superba ssp. superba (68 FR 35950).

The primary constituent elements of critical habitat include mesic forest on sloping terrain on a
well-drained rocky substrate at elevations between 232 and 872 m (761 and 2,991 ft). In
addition, all units contain 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. 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 primary constituent elements of the
habitat required for the species’ conservation.

Threats to the Critical Habitat See introduction to “Status and Environmental Baseline of the
Species and Critical Habitat™ section.

Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area About 50 percent of all known individuals of Cyanea
superba ssp. superba are located within the action area, in the Kahanahaiki population unit (see
Table SB 11). The last naturally occurring plant in the wild died in the Kahanahaiki population
unit in 2002. The Army had begun reintroducing plants to this population unit in 1999.
Survivorship of outplants varied from 35 percent at marginal sites to 80 percent at the best sites.
Survivorship of State outplantings since 2001 in the Pahole to Kapuna population unit is about
60 percent (U.S. Army Garrison 2005b). Cyanea superba ssp. superba plants in the action area
are located in low and very low fire risk zones for training-related wildfire. About 21 individuals
occur in the low fire risk zone and 134 are in the very low fire risk zone, and represent about 50
percent of the subspecies’ total range-wide individuals. Thus, C. superba ssp. superba in the
action area is characterized by one population unit reaching numerical criteria for stabilization
(50 mature individuals) comprising 50 percent of all remaining plants, however they are not
successfully reproducing in the wild due to uncontrolled threats, and are located in zones at low
and very low risks of training-related wildfire.

Status of Critical Habitat in the Action Area The action area contains a total of 206.6 ha (510.5
ac), or 23 percent of the total critical habitat for Cyanea superba ssp. superba. Designated
critical habitat is located within one unit in the eastern portion of the action area. This critical
habitat is a portion of a larger 302.4-ha (747.2-ac) critical habitat unit that extends outside the
action area boundary and provides habitat for four populations of Cyanea superba ssp. superba.
Critical habitat for this subspecies in the action area is located in an area at risk of training-
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related wildfire, with 0.2 ha (0.5 ac) located in the high fire risk zone, 17.1 ha (42.3 ac) in the
low fire risk zone, and 189.3 ha (467.7 ac) in the very low fire risk zone. More than one-half of
the critical habitat is located in forest habitat with greater than 50 percent native plant cover (K.
Kawelo, pers. comm. 2004; Service 2004a).

Threats to the Species and Critical Habitat in the Action Area The primary threats to Cyanea
superba ssp. superba and its critical habitat in the action area are those described in the
introduction to the “Status and Environmental Baseline of the Species and Critical Habitat”
section, and are tabulated in Appendix E. Cyanea superba ssp. superba in the action area is
particularly vulnerable to rat and slug predation. About 23 percent of critical habitat for this
subspecies is located in an area at high, low, and very low risks of training-related wildfire.
Thus, because about 50 percent of all known individuals occur within the action area and the
history of precipitous decline, C. superba ssp. superba in the action area has a very high
background risk of species extinction and any additional threats could eliminate the expectation
of its long-term persistence.

Conservation Needs of the Species and Critical Habitat in the Action Area The Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a) includes Cyanea superba ssp.
superba because 50 percent of the known plants and no population units meeting minimum
numerical criteria for stabilization exist outside the action area. Furthermore, because of its
history of precipitous decline and low numbers of mature individuals, this subspecies is
considered particularly at risk from project-related impacts and is included in Army plans for
expedited stabilization. Four population units have been identified for expedited stabilization of
Cyanea superba ssp. superba: Kahanahaiki in the action area, and Central and East Makaleha,
Makaha, and Pahole to Kapuna outside the action area. Post-fire revegetation plans and site-
specific fuels modification are needed where individuals and critical habitat are located in the
action area. Slug control research is needed to find ways to reduce threats to Cyanea superba
ssp. superba and associated native plants. Other general conservation needs of the subspecies
and critical habitat in the action area are the same as those described in the introduction to the
“Status and Environmental Baseline of the Species and Critical Habitat” section.

Ongoing Conservation Actions for the Species and Critical Habitat in the Action Area The
Kahanahaiki population unit, which contains 50 percent of the total remaining individuals of
Cyanea superba ssp. superba, is being managed for stabilization as specified by the Army’s
Makua Implementation Plan Addendum (U.S. Army Garrison 2006d). These individuals are
located within the Kahanahaiki (subunit II), Pahole, and Upper Kapuna Management Units.
Only the Pahole Management Unit is surrounded by a large-scale fence, but all reintroductions of
this subspecies are within small fenced exclosures. Rats are controlled during the Oahu elepaio
breeding season in the Kahanahaiki Management Unit and weeding is conducted several times a
year. A total of about 270.9 ha (669.9 ac) of critical habitat for this species is located within
management units both within and outside of the action area (East Makaleha, Kaimuhole,
Manuwai, Pahole, Upper Kapuna, West Makaleha). About 182.6 ha (451.3 ac) of the total
critical habitat that is within management units is located inside the action area (Pahole, Upper
Kapuna, West Makaleha). As of 2005, genetic storage goals were less than one percent
complete, with only one plant meeting the goals outlined in the Makua Implementation Plan. In
addition, there were two plants growing in the Army nursery (U.S. Army Garrison 2005b).
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Status of the Species and Critical Habitat— Cyrtandra dentata (Haiwale)

Species Description Cyrtandra dentata is a member of the Gesneriaceae (African violet)
family. It is a short-lived perennial shrub 1.5 to 5 m (5 to 16 ft) tall with sparsely branched
stems. The leaves have a papery texture, are oppositely arranged, very broadly elliptical to
suborbicular or broadly ovate to ovate, 9 to 33 cm (3.5 to 13.0 in) long, and 6 to 17-cm (2.4 to
6.7 in) wide. The 8 to 23 cm (3 to 9 in) tall inflorescences are open cymes that originate from
the leaf axils. The fruitis 1 to 2 cm (0.4 to 0.8 in) long and contains many minute seeds. This
species is distinguished from others in the genus by the number and arrangement of the white
flowers, the length of the bracts and flower stalks, and the shape of the leaves (Wagner et al
1999).

Listing Status Cyrtandra dentata was federally listed as endangered on October 10, 1996, and
State listed as endangered in Hawaii at the same time (61 FR 53108). A recovery plan was
prepared for this species (Service 1998a), and critical habitat was designated on June 17, 2003
(68 FR 35950).

Historic and Current Distribution Cyrtandra dentata is a species endemic to Oahu and was
historically known from six occurrences in the Waianae Mountains and three occurrences in the
Koolau Mountains. Currently, this species is found at Kawaiiki Gulch, Opaeula Stream,
Kahanahaiki, and Pahole to Kapuna to West Makaleha (Table SB 12). There are a total of 1,521
individuals in the four known population units. More than 90 percent of the C. dentata
populations are located on Federal, State, city/county, and private lands. Trends in numbers and
reproduction of C. dentata populations were declining, but have responded well to ungulate
control and are currently increasing (Service 2003b; L. Durand, pers. comm. 2004; U.S. Army
Garrison 2005¢). Currently, C. dentata is characterized by two populations exceeding minimum
numerical criteria (more than 50 mature, reproducing individuals) and two population units that
have not met minimum numerical criteria on Oahu.

Table SB 12. Range-wide Distribution of Cyrtandra dentata.

Total Number of Individuals
Population Units 1996 1998 2003 2004 2005 2006
€)) (2) 3 4) 5 6

~ Kahanahaiki - - 52/45% 156/6 156/84 156/84
Pahole to West . . 300
Makaleha* 478/470 488/644 508/648
Kapuna -- -- --
Kawaiiki (Koolau) * - - 50 21/33 19/78 19/78
Opacula (Koolau) * -- -- 21/5 21/12 16/12 16/12
Total Individuals on <50 <70 473 1197 1497 1525
Oahu (423/50)" | (676/521) | (679/818) | (703/822)

Shaded population units are inside the action area.

*mature/immature individuals
*Stabilization population units
"Total (mature/immature)

(1) Listing rule (61 FR 53108)

(2) Recovery plan (Service 1998a)
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(3) MIP (MIT 2003), Oahu Biological Opinion (Service 2003a)

(4) MIP Addendum and 2004 status update (U.S. Army Garrison 2005a, 2004)
(5) 2005 status update (U.S. Army Garrison 2005b)

(5) Critical habitat rule (68 FR 35950

(6) 2006 status update (U.S. Army Garrison 2006¢)

Ecology Cyrtandra dentata typically grows in lower gulch bottoms, wet slopes, stream banks,
or ravines in mesic forest in the Waianae Mountains and in wet forest in the Koolau Mountains.
It is found between 255 and 953 m (836 and 3,126 ft) in elevation. Cyrtandra dentata has been
observed in flower and fruit in May and November. The reproductive biology of C. dentata has
not been studied. However, a study of Cyrtandra grandiflora on Oahu showed that it is self-
compatible and that both self-pollination and cross-pollination require an unknown insect
pollinator. It was also found that there is a strong tendency for a flower’s pollen to be shed
before the flower’s stigma becomes receptive to pollen, thereby decreasing the likelihood of self-
pollination. The dispersal agents are unknown, although its white berries suggest dispersal by
fruit-eating birds. Other demographic information for C. dentata in the wild is unknown,
including its longevity, which is presumed to be less than 10 years. Little else is known about its
flowering cycles, pollination vectors, seed dispersal agents, specific environmental requirements,
and limiting factors (Service 2003b). There is very little information on population trends for
this species. It is possible that the species’ numbers are rising in places that have been fenced to
exclude pigs over the last decade, such as Pahole Gulch in the Pahole Natural Area Reserve and
Kahanahaiki Gulch in Makau Military Reservation. Little else is known about its flowering
cycles, pollination vectors, seed dispersal agents, longevity, specific environmental requirements,
and limiting factors (Service 2003a).

Threats to the Species Cyrtandra dentata was listed as endangered because of major
ecosystem-level threats to its survival and recovery, which are described under the “General
Status and Baseline of the Species and Critical Habitat™ section and tabulated in Appendix E. In
addition, C. dentata is vulnerable to predation by rats and introduced slugs and habitat
degradation from stochastic events such as landslides, hurricanes, and flooding. Rats pose a
threat through consumption of the plant. Introduced slugs and snails threaten the taxon by
feeding on its leaves, stems, and seedlings. A study has shown that introduced slugs
significantly reduce seedling survival in this species (U.S. Army Garrison 2003b; Service 2003b;
Joe and Daehler 2005; 68 FR 35950). Cyrtandra dentata is vulnerable to extirpation from
naturally occurring events such as landslides, hurricanes, flooding, and/or reduced reproductive
vigor due to small population size and limited distribution (61 FR 53108; Service 1999b). Thus,
C. dentata has a moderate background risk of extinction, and any additional threats would
eliminate expectation of its long-term persistence.

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Cyrtandra dentata are described in the introduction to the “Status and Environmental
Baseline of the Species and Critical Habitat” section. Due to limited knowledge of life history
requirements for short-term and long-term survival, the recovery plan for this species specifies
interim objectives to downlisting and delisting that involve stabilization of all existing
populations (Service 1999a). At least 50 mature, reproducing individuals are needed per
population unit to attain stability for short-lived perennials. All known occurrences of C. dentata
should be fenced and non-native plants should be removed from the vicinity of each occurrence.
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The threat from rats should be evaluated at all known occurrences of C. dentata. Research and
implementation of control methods for slugs is also needed (Service 2003b).

Ongoing Conservation Actions Since listing, the Makua Implementation Team (2003) has
developed stabilization protocols for Cyrtandra dentata which are incorporated in the Army’s
Makua Implementation Plan Addendum (U.S. Army Garrison 2005a). In 1997, the Hawaii
Department of Forestry and Wildlife constructed fenced enclosures to protect all C. dentata
occurrences, and feral pigs and goats were removed. Control of the invasive plants Clidemia
hirta, Psidium cattleianum, and Schinus terebinthifolius is being conducted in these and
surrounding areas. Cyrtandra dentata is being propagated at the Lyon Arboretum (Koob 1996;
Service 2003b; Hawaii and Pacific Plant Recovery Committee 2007). Cyrtandra dentata can be
successfully propagated from seed, air layers and cuttings. It is represented in several ex situ
collections.

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
(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 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, which are included as primary constituent elements of the
habitat required for the conservation of this species (68 FR 35950).

Threats to the Critical Habitat See the introduction to the “Status and Environmental Baseline
of the Species and Critical Habitat” section.

Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area Approximately 92 percent of all known individuals of
Cyrtandra dentata are located within the action area in the Kahanahaiki and Pahole to Kapuna to
West Makaleha population units. Both population units are at risk from training-related wildfire,
but are in the low fire risk zone. Trends in numbers indicate an overall increase from less than
50 individuals in 1996 to more than 1,396 individuals in the action area in 2006, due to
augmentation of immature plants and discovery of new mature individuals in the wild. There are
approximately 240 individuals from the Kahanahaiki population unit in the low fire risk zone and
1,100 individuals from the Pahole to Kapuna to West Makaleha population unit also in the low
fire risk zone (Service 2005b; Koob 2006). Both population units are found growing in several
gulches over a widespread area and have more than 50 mature, reproducing individuals (the
minimum number suggested for stabilization populations for this species). These population
units are the center of abundance for this species, so even though they are both found in the
action area, they are also both designated to be managed for stability. Demographic data shows
that roughly 45 percent of the total individuals in the action area are mature and 55 percent are
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immature augmentations. Because the plants are spread over a large area, the risk from one
catastrophic event impacting all plants is reduced (U.S. Army Garrison 2005c).

Status of the Critical Habitat in the Action Area Sixty-eight percent (208 ha; 514 ac) of the
State-wide and Oahu-wide designated critical habitat for Cyrtandra dentata is located in the
Makua action area. About 68 percent of critical habitat for this species is located in an area at
risk from training-related wildfire, with less than one percent located in the high fire risk zone.
Approximately 0.2 ha (0.6 ac) are in the high fire risk zone, 18 ha (44 ac) are in the low fire risk
zone and 190 ha (469 ac) are in the very low fire risk zone. This critical habitat unit, in
combination with 98 ha (243 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; Service 2003a; K.
Kawelo, pers. comm. 2004).

Threats to the Species and Critical Habitat in the Action Area The primary threats to Cyrtandra
dentata and its critical habitat in the action area are those described in the introduction to the
“Status and Environmental Baseline of the Species and Critical Habitat” section and tabulated in
Appendix E. In addition, C. dentata is vulnerable to predation by rats and introduced slugs,
habitat degradation caused by black twig borer, Chinese rose beetles, and habitat degradation
from stochastic events such as landslides, hurricanes, and flooding. Rats pose a threat through
consumption of the plant and its fruits. Introduced slugs and snails threaten the taxon by feeding
on its leaves, stems, and seedlings. A study has shown that introduced slugs significantly reduce
seedling survival in this species (U.S. Army Garrison 2003b; Service 2003b; Joe and Daehler
2005; 68 FR 35950). Thus, because about 92 percent of all known State-wide individuals occur
within the action area, C. dentata in the action area has a moderate background risk of species
extinction, and any additional threats would eliminate the expectation of its long-term
persistence.

Conservation Needs of the Species and Critical Habitat in the Action Area The Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a) includes Cyrtandra dentata
because no populations with more than 50 mature, reproducing individuals exist outside the
action area. Four population units have been identified for stabilization management:
Kahanakaiki, Pahole to Kapuna to West Makaleha, Kawaiiki and Opaeula. Stabilization actions
as outlined in the Makua Implementation Plan will be implemented to stabilize this taxon. To be
considered stable, C. dentata must meet the criteria required for stability of a short-lived
perennial species. The stabilization measures will include surveys for additional occurrences,
collection and propagation of this taxon for genetic storage and reintroduction into the wild,
monitoring and management of known population units as identified in the Makua
Implementation Plan, ungulate control, development and implementation of slug control at
reintroduction sites and elsewhere where deemed necessary, and rat control around the
reintroduced individuals and other population units, if necessary (Service 2003b).

Ongoing Conservation Actions for the Species and Critical Habitat within the Action Area The
Pahole to Kapuna to West Makaleha population unit, which contains 75 percent of the total
remaining individuals of Cyrtandra dentata on Oahu, is being managed for stabilization as
specified by the Army’s Makua Implementation Plan Addendum (U.S. Army Garrison 2005b).
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The Army has fenced all the known individuals of this species in the Kahanahaiki Management
Unit. This resulted in an increase in all size classes (seedlings, juveniles, and mature plants) at
the site. Seeds were collected in 2004 for storage testing. The rat control that is conducted for a
nesting Elepaio pair may also benefit this population unit. Control of non-native plants is
occurring within the Kahanahaiki Management Unit, particularly for Clidemia hirta. In addition,
the Army is monitoring for additional threats or changes in the population of Cyrtandra dentata
(U.S. Army Garrison 1999a; Service 2003b; K. Kawelo, pers. comm. 2004). The Pahole portion
of the Pahole to Kapuna to West Makaleha population unit is fenced. The Kapuna portion is
scheduled to be fenced in the first year of the Makua Implementation Plan. This area was
partially monitored this year and large numbers of individuals of all size classes were counted.
Plants in this population unit appeared healthy and were recruiting well. In July 2004, seeds
were collected from this population unit for storage testing (U.S. Army Garrison 2005¢).
Genetic storage goals for C. dentata are less than one percent (4/200) complete. The Army
currently controls non-native plants and ungulates within the Pahole to Upper Kapuna to West
Makaleha Management Units (U.S. Army Garrison 1999a; Service 2003b; K. Kawelo, pers.
comm. 2004).

Status of the Species and Critical Habitat — Delissea subcordata (No Common Name)

Species Description Delissea subcordata is a short-lived perennial in the Campanulaceae
(bellflower family). Itis a shrub 1 to 3 m (3.5 to 10 ft) tall with a single stem or occasionally
branched. The leaves have toothed or cut margins, are 12 to 30 cm (4.7 to 11.7 in) long, and are
clustered at the stem tips. Inflorescences are borne close to the stem among the leaves, with
curved, white to green flowers 45 to 60 mm (1.8 to 2.4 in) long. The purple berries are 12 to 16
mm (0.5 to 0.6 in) long (Wagner et al 1999; Makua Implementation Team 2003).

Listing Status Delissea subcordata was federally listed as endangered on October 10, 1996 (61
FR 53089), and was State listed as endangered at the same time. This species was included in
the recovery plan for Oahu plants (Service 1998a). Critical habitat was designated for D.
subcordata on June 17, 2003 (68 FR 35950). Four (44 percent) of the nine Delissea species are
listed as endangered and several are presumed extinct (Service 2006a, Hawaii Biodiversity and
Mapping Program 2006).

Historic and Current Distribution Delissea subcordata is a species endemic to Oahu. Historic
survey data indicate D. subcordata was known from 21 scattered populations in the Waianae
Mountains and eight populations in the Koolau Mountains. This species is absent from several
locations in the Waianae Mountains where it was found in the 1970s and 1980s, and it is no
longer found in the Koolau Mountains. When D. subcordata was listed in 1996, there were
about nine occurrences totaling 70 to 80 individuals (61 FR 53089). According to the Army, this
species currently is “very rare and continues to decline in numbers” (U.S. Army Garrison
2005b). Recent survey data indicate there are currently 185 total individuals in seven population
units located on Federal, State, and private lands (Table SB 13) (U.S. Army Garrison 2006d).
None of these population units are exceeding minimum numeric criteria for stabilization (defined
as 100 mature, reproducing individuals per population unit).
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Since 2003, numbers in the Waianae Mountains five population units have decreased, remained
the same in one population unit, and increased in one population unit. Although two population
units have been extirpated, overall numbers of this species have increased. All increases are due
to augmentation and perhaps to some new discoveries; the number of naturally occurring plants
has declined slightly or remained the same in all population units. New plants were discovered
in the Kahanahaiki to Keawapilau and Palikea population units, and a new population of seven
mature individuals was discovered in 2004 on State land at Kealia/Haili. All D. subcordata
plants in the Huliwai and Kaawa population units have died since 2003, and there is no genetic
stock remaining from these population units (U.S. Army Garrison 2005b). The Kahanahaiki to
Keawapilau population units are located within low and very low fire risk zones for training-
related wildfire at Makua (U.S. Army Garrison 2005b).

Demographic data for this species indicate that about 83 percent of all remaining Delissea
subcordata plants are augmented individuals from greenhouse-propagated stock. About 94
percent of all individuals are mature plants. This species has been reintroduced on Federal,
State, and private (The Nature Conservancy of Hawaii) lands. There is recruitment at wild sites
and new plants are occasionally found away from known occurrences, suggesting dispersal by
birds or possibly persistence of a soil seedbank (U.S. Army Garrison 2005b). Thus, D.
subcordata is characterized by seven population units not meeting minimum numeric criteria for
a stabilization population unit, declines of naturally occurring individuals in five population
units, and an overall increase in numbers due to augmentation/reintroduction of greenhouse-
propagated stock.

Table SB 13. Range-wide Distribution of Delissea subcordata

Numbers of Known Individuals
Population Units 1996 1998 2003 2004 2005 2006
A 2) 3) “) ) ()
Kahanahaiki* -- -- 1
Kapuna and 9 5/0 4/0 4/0
Keawapilau* - - [24/1]° [21/1] [18/0]
Pahole* -- -- 6
. 3/1 4/0 4/0
Ekahanui* - B 14 [0/44] [81/0] [109/0]
Huliwai -- -- 7 0 0/0 0/0
Kaawa -- -- 2 0 0/0 0/0
1/1 1/1 1/11
Kaluaa* B B ! [43/0] [34/0] [27/0]
Kealia/Haili -- -- -- 7/0 2/0 2/0
Palawai - -- 1 2/3 2/3 5/0
Palikea Gulch -- -- 2 2/0 1/0 2/0
South Mohiakea
(SEMR) - - 2 1/1 1/0 1/1
139 156 185
Total Individuals 70-80 | <80 45 (21/6 )" (15/4) (19/12)
[67/45] [136/1] [154/0]

Shaded population units are inside the action area.
* Stabilization population units

SBMR = Schofield Barracks Military Reservation.
'Total mature/immature individuals
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"Total (mature/immature)
S[augmented and or reintroduction]

(1) Listing rule (61 FR 53089)

(2) Recovery Plan (Service 1998a)

(3) Makua Implementation Plan (Makua Implementation Team 2003)
(4) MIP Addendum (U.S. Army Garrison 2005a)

(5) 2005 status report (U.S. Army Garrison 2005b)

(6) 2006 status update (U.S. Army Garrison 2006¢)

Ecology Delissea subcordata typically grows on north-facing gulch slopes and sometimes in
gulch bottoms in mixed mesic forests dominated by Diospyros sandwicensis, Metrosideros
polymorpha, and/or Acacia koa at elevations between 162 and 1,025 m (531 and 3,362 ft)
(Makua Implementation Team 2003). This species also survives relatively well in weedy forests
dominated by the non-native Schinus terebinthifolius and Psidium cattleianum. Flowering and
fruiting has been documented at various times of the year, with peak flowering from February
through June followed by fruiting from June through August. Similar to other Delissea species
with long tubular flowers and colorful berries, this species likely was pollinated by nectar-
feeding birds and its fruit dispersed by fruit-eating birds. However, D. subcordata is capable of
self-pollination, as evidenced by the production of viable seeds by isolated plants. The longevity
of the plants is unknown; individuals presumably live for less than 10 years like other taxa of this
size in the genus Delissea and in the closely-related genus Cyanea (Makua Implementation
Team 2003). Other demographic information for D. subcordata in the wild is unknown,
including longevity, number of seeds produced, age at sexual maturity, survivorship to sexual
maturity, number of years in reproductive condition, survivorship during reproductive life,
pollination and seed dispersal, vegetative reproduction, and specific environmental requirements.

Threats Delissea subcordata was listed as endangered because of major, ecosystem-level
threats to its survival and recovery, which are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section, and are tabulated in
Appendix E. This species is particularly vulnerable to predation by rats and slugs. Slugs are a
threat to seedlings of this species and slug damage has been observed on plants of all size
classes.

Occurrences of Delissea subcordata are vulnerable to extirpation from habitat degradation by
feral ungulates; competition with various non-native plants; wildfire; military activities; and/or
reduced reproductive vigor due to small population size and limited distribution as well as direct
destruction of individual plants by rat or slug predation, erosion, landslides, and rockslides (61
FR 53089; 68 FR 35950; Service 1998a). This species has a history of population fluctuation
and local declines, and may be an obligate out-crosser. Therefore, any catastrophic disturbance
during a major low point could extirpate on or more population units and may result in the
extinction of the species in the wild (Makua Implementation Team 2003). The science of
conservation biology has documented a general pattern of population collapse for a wide range
of plant and animal species (Dennis et al 1991; Schemske et al 1994; Morris et al 1999; Menges
2000). According to this pattern, D. subcordata already is in a phase of “quasi-extinction” with
numbers that have declined to the point where demographic stochasticity alone can result in
extirpation. In addition, the long-billed, nectar-feeding native Hawaiian birds that were the
presumed pollinators of D. subcordata have been almost totally extirpated from the Waianae
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Mountains. Although this species may be capable of self-pollination, the loss of its natural
pollinators has likely resulted in decreased genetic variability (Makua Implementation Team
2003). Low genetic variability and small population size usually result in expression of
inbreeding depression among progeny, for example in reduced reproductive vigor that could
result in potentially deleterious consequences for long-term persistence of the species. Thus, D.
subcordata has a very high background risk of species extinction and any additional threats
would eliminate expectation of its long-term persistence.

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Delissea subcordata are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section. Due to limited knowledge
of life history requirements for short-term and long-term survival, the recovery plan for this
species specifies interim objectives to downlisting and delisting that involve stabilization of all
existing populations (Service 1999a). A stabilization target of at least 100 mature, reproducing
individuals is needed per population unit to attain stability for this short-lived perennial because
large fluctuations in numbers and a recent history of decline (Makua Implementation Team
2003).

Ongoing Conservation Actions The Makua Implementation Team (2003) has developed
stabilization protocols for Delissea subcordata, which are incorporated in the Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a). The Kahanahaiki to Keawapilau
population unit is partially fenced; the South Mohiakea, Ekahanui, Kaluaa, and Palawai
population units are in fenced management units or smaller fenced exclosures. Rats are
controlled in the West Makaleha reintroduction, the only site where rat damage has been
observed (U.S. Army Garrison 2005b). In addition, this species is located in occurrences over
five management units where it will benefit from population unit and/or ecosystem-level
protection: Ekahanui, Kahanahaiki, Kaluaa and Waieli, Pahole, Upper Kapuna.

Delissea subcordata can be successfully propagated from seed, and seed can be stored for up to
five years with little or no decrease in viability. Lab germination rates are about 90 percent.
Survival of all reintroductions has been at least 80 percent and seedlings have been observed at
one site in the Kahanahaiki area of the Kahanahaiki to Keawapilau population unit (U.S. Army
Garrison 2005b). As of 2005, this species was represented in several ex Situ collections,
including five cuttings in a nursery (Harold L. Lyon Arboretum), three plants in a botanical
garden (Waimea Valley Audubon Center), 694 ungerminated seeds in a nursery (Harold L. Lyon
Arboretum), 110,000 seeds in seed storage (Lyon Arboretum Seed Storage Facility), and 103
seedlings in a nursery (Harold L. Lyon Arboretum) (Service 2005b).

Critical Habitat Description A total of 1,517 ha (3,748 ac) of critical habitat was designated in
six separate units for Delissea subcordata. Critical habitat was designated on State land
(Mokuleia Forest Reserve, and Pahole and Kaala Natural Area Reserves) and private land
(Honouliuli Preserve). One of the critical habitat units provides habitat for four populations, two
units combined provide habitat for three populations, and each of three units provides habitat for
one population. To meet recovery goals, a population should be represented by at least 300
mature, reproducing individuals of Delissea subcordata (68 FR 35950).
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The primary constituent elements of critical habitat include moderate to steep gulch slopes in
mixed mesic forests at elevations between 179 and 928 m (587 and 3,044 ft). In addition, all
units contain 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. 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 species’ conservation.

Threats to the Critical Habitat See introduction to “Status and Environmental Baseline of the
Species and Critical Habitat™ section.

Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area About 12 percent of all known individuals of Delissea
subcordata are located within the action area, in the Kahanahaiki to Keawapilau population unit
(see Table SB 13). Since 2003, the number of naturally occurring individuals have declined
from 16 to four, and this population unit has been augmented with 18 surviving outplants.
Delissea subcordata plants in the action area are located in areas at risk of training-related
wildfire. About 20 individuals occur in the low fire risk zone and two are in the very low fire
risk zone, and represent about 20 percent of the species’ range-wide total plants. Thus, D.
subcordata in the action area is characterized by one population unit not exceeding numerical
criteria for stabilization (100 mature individuals) comprising 12 percent of all remaining
individuals, with numbers that have increased solely due to augmentation, and which are located
within low and very low fire risk zones for training-related wildfire.

Status of Critical Habitat in the Action Area The action area contains a total of 186.8 ha (461.6
ac), or 12 percent of the total critical habitat for Delissea subcordata. Designated critical habitat
is located within one unit in the eastern portion of the action area. This critical habitat is a
portion of a larger 763.4 ha (1,886.5 ac) critical habitat unit that extends outside the action area
boundary and provides habitat for four populations of D. subcordata. Critical habitat for this
species in the action area is located in an area at risk of training-related wildfire, with 0.2 ha (0.6
ac) located in the high fire risk zone, 13.0 ha (32.2 ac) in the low fire risk zone, and 173.5 ha
(428.7 ac) in the very low fire risk zone. More than half of the critical habitat is located in forest
habitat with greater than 50 percent native cover (K. Kawelo, pers. comm. 2004; Service 2004).

Threats to the Species and Critical Habitat in the Action Area The primary threats to Delissea
subcordata and its critical habitat in the action area are those described in the introduction to the
“Status and Environmental Baseline of the Species and Critical Habitat” section, and are
tabulated in Appendix E. Delissea subcordata in the action area is particularly vulnerable to rat
and slug predation. About 12 percent of critical habitat for this species is located in an area at
risk of training-related wildfire. Thus, because about 12 percent of all known individuals occur
within the action area and a there is a history of local declines, D. subcordata in the action arca
has a very high background risk of species extinction and any additional threats could eliminate
the expectation of its long-term persistence.
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Conservation Needs of the Species and Critical Habitat in the Action Area The Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a) includes Delissea subcordata
because no population units meeting minimum numerical criteria for stabilization exist outside
the action area. Furthermore, because of its low numbers and history of local declines, this
species is considered particularly at risk from project-related impacts and is included in Army
plans for expedited stabilization. Four population units have been identified for expedited
stabilization of D. subcordata: Kahanahaiki to Keawapilau in the action area, and Ekahanui and
Kaluaa outside the action area. Post-fire revegetation plans and site-specific fuel modification
are needed where individuals and critical habitat are located in the action area. Slug control
research is needed to find ways to reduce threats to D. subcordata and associated native plants.
Other general conservation needs of the species and critical habitat in the action area are the
same as those described in the introduction to the “Status and Environmental Baseline of the
Species and Critical Habitat” section.

Ongoing Conservation Actions for the Species and Critical Habitat in the Action Area The
Kahanahaiki to Keawapilau population unit, which contains 12 percent of the total remaining
individuals of Delissea subcordata, is being managed for stabilization as specified in the Makua
Implementation Plan Addendum (U.S. Army Garrison 2005b). These individuals are located
within the Kahanahaiki (subunit II), Pahole, and Upper Kapuna Management Units. The
Kahanahaiki to Keawapilau population unit is partially fenced and partially controlled for weeds.
A total of about 351.4 ha (868.0 ac) of critical habitat for this species is located within
management units both within and outside of the action area (East Makaleha, Ekahanui,
Kahanahaiki, Kaluaa and Waieli, Manuwai, Pahole, Palikea, Upper Kapuna, West Makaleha).
About 155.9 ha (385.4 ac) of the total critical habitat that is within management units is located
inside the action area (Kahanahaiki, Pahole, Upper Kapuna, West Makaleha). As of 2005,
genetic storage goals were about six percent complete, with 27 plants meeting the goals outlined
in the Makua Implementation Plan. In addition, there were 10 plants growing in the Army
nursery (U.S. Army Garrison 2005b).

Status of the Species and Critical Habitat — Diellia falcata (Pu u Pane)

Species Description Diellia falcata is a short-lived perennial fern in the Aspleniaceae family. It
grows from a rhizome 1 to 5 cm (0.4 to 2 in) long and 0.5 to 2 cm (0.2 to 0.8 in) in diameter,
which is covered with small black or maroon scales. This species is distinguished from others in
the genus by the color and texture of its leaf stalk, the venation pattern of its fronds, the color of
its scales, its rounded and reduced lower pinnae (leaflets), and its separate sori (spore clusters)
arranged on marginal projections (Palmer 2003; Makua Implementation Team 2003).

Listing Status Diellia falcata was federally listed as endangered on October 29, 1991 (56 FR
55770), and State listed as endangered in Hawaii at the same time. A recovery plan was
prepared for this species in 1998 (Service 1998b). Critical habitat was designated for this species
on Oahu on June 17, 2003 (68 FR 35950).

Historic and Current Distribution Historically, Diellia falcata was known from almost the entire
length of the Waianae Mountains, from Manini Gulch to Palehua Iki, as well as from the Koolau
Mountains of Oahu, from Kaipapau Valley to Aiea Gulch. Currently, D. falcata is locally
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common in the Waianae Range, but it is probably extirpated from the Koolau Range. Botanists
do not make accurate counts of this taxon as it is locally common in some areas of the Waianae
Mountains. According to the status as summarized in the Endangered Species Mitigation Plan
(Service 1999b) from the Makua Biological Assessment, D. falcata is known from 22
populations with between 5,540 to 6,540 individuals. There are at least three populations outside
the Makua and Oahu action areas with more than 50 mature, reproducing individuals, the
minimum number suggested for stabilization populations for this species (Table SB 14) (U.S.
Army Garrison 2005). Diellia is endemic to Hawaii and includes six species, which all may
have originated from a single common ancestor (Palmer 2003). Three of the taxa are endemic to
Oahu. Diellia falcata is the only species showing slightly higher abundance. It is sparsely
distributed throughout the whole of the Waianea Mountains (Aguraiuja and Wood 2002, 2003;
Aguraiuja 2001). Diellia falcata is the only species in the genus that seems to be maintaining

viable populations (L. Durand, pers. comm., 2004)

Table SB 14. Range-wide Distribution of Diellia falcata.

Number of Known Individuals
Oceurrences o457 1999 2002 2003 2004 2005 2007

€9) 2 3) )] o) (6) @)
Kahanahaiki - >200 ~400/600* - 96/62 267/1,071 | 230/1,035
Huliwai - - -- -- 35/163 -- --
S.-Ekahanui - - - - 6/1 - -
Waianae Kai -- -- -- -- 62/211 -- --
S.-Palawai -- -- 3/15 -- 3/13 - --
N.-Palawai - - 35/15 - - - -
Pualii - - - - 5/3 - -
Makaha -- -- ~700/300 - -- -- --
Total 7 22 5 30 7 2 15
Occurrences
Total 660
Individuals ~3000 | 5540-6540 >2000 <6000 (207/453)" thousands | thousands

Shaded occurrences are inside the action area.
*Mature/immature individuals

"Total (mature/immature)

(1) Listing rule (56 FR 55770)

(2) Makua Endangered Species Mitigation Plan (Service 1999b)
(3) Aguraiuja and Wood. 2002

(4) Critical Habitat (68 FR 35950)

(5) Aguraiuja et al 2004

(6) Army re-initiation request (U.S. Army Garrison 2005¢)

(7) Army database (U.S. Army Garrison 2006d)

Ecology Diellia falcata is a terrestrial fern that typically grows in deep shade or open
understory on moderate to moderately steep slopes and gulch bottoms in diverse mesic forest
between 224 and 953 m (735 and 3,126 ft) elevation. Typically, Diella sp. is restricted to
spatially fragmented habitat type on the steep sides of gulches. Plants gow on soil that is rocky,
granular and usually dry, with some leaf litter and mosses (Aguraiuja 2001). Diellia falcata,
currently the most successful Diellia species, is known from almost the entire length of the
Waianae Mountains on Oahu, with 14 larger occurrences (40 to 2,000) and eight occurrences
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smaller than 10 individuals (Service 1999a). Fronds bearing sori (spores) have been observed
year-round (Service 1998b). Aguraiuja observed the Kahanahaiki population of D. falcata had
significantly fewer sporelings and premature individuals and more mature individuals than
expected and that the peak of gametophyte establishment and vegetative growth was in April.
On the South-Palawai drainage, D. falcata occurred in small groups and various life stages,
however, premature stages formed about 60 percent of the population (Aguraiuja 2001,
Aguraiuja et. al. 2004). Diellia falcata hybridizes with D. unisora to form an endemic hybrid D.
lauii which was described as locally common when found by J. Lau in 1991.

Threats to the Species Diellia falcata was listed as endangered because of major ecosystem-level
threats to its survival and recovery, which are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat™ section and tabulated in Appendix E.
Greenhouse thrips (Heliothrips haemorrhoidalis) have been observed on these plants and in one
case approximately 10 percent of the population were damaged (Aguraiuja 2001).

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Diellia falcata are described in the introduction to the “Status and Environmental
Baseline of the Species and Critical Habitat” section. Due to limited knowledge of life history
requirements for short-term and long-term survival, the recovery plan for this species specifies
interim objectives to downlisting and delisting that involve stabilization of all existing populations
(Service 1999a). Conservation actions required for stabilization are described in the
“Stabilization” section of the project description for this opinion. However, D. falcata is not
included as a target taxon for stabilization under the Makua Implementation Plan Addendum. The
Army does not actively manage this species in the Makua action area or on Oahu (Service 2003a).

Ongoing Conservation Actions No information is available on conservation management for
Diellia falcata since it was listed as endangered. However, about approximately 1,338 individuals
(20 percent) of this species occur in Kahanahaiki Management Unit where they benefit from
population unit and/or ecosystem-level protection such as ungulate fencing. Diellia falcata is
represented in an ex Situ collection of spores in micropropagation (Harold L. Lyon Arboretum)
(Service 2005b).

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
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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, which are
included as primary constituent elements of the habitat required for the conservation of this
species (68 FR 35950).

Threats to the Critical Habitat See the introduction to the “Status and Environmental Baseline of
the Species and Critical Habitat” section.

Environmental Baseline of the Species and Critical Habitat

Status of the Species in the Action Area About 20 percent of all known individuals of Diellia
falcata are located within the action area, in the three population units (approximately 1,338
individuals). With 230 mature individuals, the Ohikilolo occurrence is the only occurrence to
exceed the minimum threshold of fifty mature reproducing individuals, as required for
stabilization populations for this species. This occurrence is protected by an ungulate fence and
naturally protected by the topography (cliff faces) in which it thrives; the other 148 individuals in
the action area are not fenced, and none of the action area occurrences are actively managed by the
Army. Diellia falcata plants in the action are in the very low fire risk zones.

Status of the Critical Habitat in the Action Area Two percent (13.7 ha; 33.8 ac) of the critical
habitat for Diellia falcata is located partially within the Makua action area. This critical habitat
unit is located in the eastern portion of the action are, entirely within the very low fire risk zone.
This critical habitat unit provides habitat for the conservation of one population of at least 300
mature, reproducing individuals of D. falcata. It is estimated that more than 80 percent of the
critical habitat within the Makua action area for this species has a native plant component of more
than 50 percent (U.S. Army Garrison 1999a; K. Kawelo, pers. comm. 2004).

Threats to the Species and Critical Habitat in the Action Area The primary threats to Diellia
falcata and its critical habitat in the action area are those described in the introduction to the
“Status and Environmental Baseline of the Species and Critical Habitat” section and tabulated in
Appendix E. Thus, D. falcata has a moderate background risk of species extinction, and any
additional threats could reduce expectation of its long-term persistence.

Conservation Needs of the Species and Critical Habitat in the Action Area Other general
conservation needs of the species and critical habitat in the action area are the same as those
described in the introduction to the “Status and Environmental Baseline of the Species and Critical
Habitat” section.

Ongoing Conservation Actions for the Species and Critical Habitat in the Action Area No
conservation actions are currently being implemented for Diellia falcata in the action area.
However, this species benefits from ecosystem-level management in the fenced Kahanahaiki and
Ohikilolo Management Units, where non-native ungulates and weeds are controlled. In addition,
fuels modification along the Kaluakauila ridgeline reduces the risk of fire in the management unit
(K. Kawelo, pers. comm. 2004; Service 2004).
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Status of the Species — Dubautia herbstobatae (Naenae)

Species Description Dubautia herbstobatae is a shrub that can be either upright or sprawling,
has stems reaching to 0.5 m (1.6 ft) in length, and is a member of the Asteraceae (sunflower)
family. Its leaves are opposite, or rarely ternate (three per node), and measure 2 to 5.5 cm (0.8 to
2.1 in) long. The inflorescences are borne on the stem tips and contain 5 to 15 yellowish-orange
flower heads. The flower heads contain 4 to 20 disk florets and lack ray florets. The achenes (a
type of dry, seed-like fruit) are 4 to 6 mm (0.157 to 0.236 in) long and are tipped by feather-like
bristles (Wagner et al 1999).

Listing Status Dubautia herbstobatae was federally listed as endangered on October 29, 1991,
and State listed as endangered in Hawaii at the same time (61 FR 53108). A recovery plan was
prepared for this species in August 1995 and August 1998 (Service 1995a, 1998a). Critical
habitat was designated for this species on June 17, 2003 (68 FR 35950).

Historic and Current Distribution Dubautia herbstobatae is endemic to the Hawaiian Islands
and is known to occur on the leeward side of the northern Waianae Mountains on only two ridge
systems. These ridge systems span a distance of approximately 6 km (4 mi). One system
includes Ohikilolo Ridge and the ridges in and around Keaau Valley. The second ridge system
includes Kamaileunu, encompassing the Kamaileunu and Waianae Kai population units. This
species appears to be increasing. Currently, there are approximately 1,188 individuals in the
Keaau (70 mature plants), Makaha/Ohikilolo (350 mature plants), Ohikilolo/Makai (358 mature
plants), Ohikilolo/Mauka (382 mature and six immature plants), Makaha (36 mature and one
immature plant), and Waianae Kai (10 mature and four immature plants) population units (Table
SB 15) (U.S. Army Garrison 2005¢). On Oahu, demographic data shows that about 99 percent
of total D. herbstobatae individuals are mature plants, and one percent are immature
augmentations. Thus, D. herbstobatae is characterized by three populations each with more than
50 mature, reproducing individuals (the recommended number for stabilization populations for
this species; Service 1995a, 1998a) in the action area and four populations outside of the action
area each with fewer than 50 mature reproducing individuals.

Table SB 15. Range-wide Distribution of Dubautia herbstobatae.

Number of Known Individuals
Population
Units
1991 1995 1998 2003 2004 2004 2005 2006
@ () 3 “@ ) (6) Y ®)
Keaau -- -- -- -- 70-120 70 70 70/0
Ohikilolo/
Makaha — — — - - 350 350/0
Ohikilolo/
Makai* -- -- -- 700 357 357 358/0
Clillislly — - — 1,300 | 267/20¢ 328/20 382/6
Mauka*
Kamaileunu -- -- -- -- 1 0 0 0/0
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Makaha* -- _ ~ _ ~ 0 36/1 36/1
Waianae Kai -- -- -- -- 5 5 10/4 10/4
Total 3,000 2,076 719 1,176 1,188
L ’ = ) = ) )
gfﬁfl‘duals on | <100} 4 oo 525 <1001 5126 | 69920y | (1,151/25) | (1.177/11)

Shaded population units are inside the action area.
Numbers include total mature/immature individuals.
*Stabilization Population Units

*Mature/immature individuals

"Total (mature/immature)

(1) Listing rule (61 FR 53108)

(2) Recovery plan (Service 1995a)

(3) Recovery plan (Service 1998a), Oahu Biological Opinion (Service 2003a)
(4) Critical habitat rule (68 FR 35950)

(5) MIP (Makua Implementation Team 2003)

(6) MIP Addendum and 2004 status update (U.S. Army Garrison 2005a, 2004)
(7) 2005 status update (U.S. Army Garrison 2005b)

(8) 2006 status update (U.S. Army Garrison 2006¢)

Ecology Dubautia herbstobatae occurs in dry-mesic to mesic areas and is often found on open
rocky slopes and cliff faces. These slopes and cliffs are usually more or less north-facing. The
vegetation of these habitats is rather sparse shrublands and scrubby forests. Flowering usually
occurs in May and June. The species is almost certainly pollinated by insects, as are most other
yellow-flowered members of the sunflower family, along with those Dubautia species whose
mode of pollination has been studied. The breeding system of D. herbstobatae has not been
studied. However, with respect to other members of this genus whose breeding systems have
been studied, some are obligate out-crossers, and others are capable of self-pollination (U.S.
Army Garrison 2003b). Other demographic information for D. herbstobatae in the wild is
unknown.

Threats to the Species Dubautia herbstobatae was listed as endangered because of major
ecosystem-level threats to its survival and recovery, which are described under the “General
Status and Baseline of the Species and Critical Habitat” section and tabulated in Appendix E.
(U.S. Army Garrison 2003b; Service 2003b; 68 FR 35950). Dubautia herbstobatae are
vulnerable to extirpation from naturally occurring events such as landslides, hurricanes, flooding,
and/or reduced reproductive vigor due to small population size and limited distribution (61 FR
53108; Service 1995a, 1998a). Thus, D. herbstobatae has a high background risk of extinction,
and any additional threats would eliminate expectation of its long-term persistence.

Conservation Needs of the Species Conservation actions that should be implemented for the
recovery of Dubautia herbstobatae are described in the introduction to the “Status and
Environmental Baseline of the Species and Critical Habitat” section. Due to limited knowledge
of life history requirements for short-term and long-term survival, the recovery plan for this
species specifies interim objectives to downlisting and delisting that involve stabilization of all
existing populations (Service 1995a, 1998a). At least 50 mature, reproducing individuals are
needed per population unit to attain stability for long-lived individuals. The recovery plan for
this species identifies the following important conservation actions. The types of management
actions needed at these occurrences will depend on local site characteristics but should include
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fencing, ungulate control, protection from fire, weed control, maintenance of adequate genetic
stock, and outplanting of local genetic material (Service 1998a).

Ongoing Conservation Actions The Makua Implementation Team (2003) has developed
stabilization protocols for Dubautia herbstobatae which are incorporated in the Makua
Implementation Plan Addendum (U.S. Army Garrison 2005a). Dubautia herbstobatae can be
successfully propagated from seed, air layers and cuttings. It is represented in several ex situ
collections including: 23 cuttings in nurseries (Army Environmental Division, Oahu and Harold
L. Lyon Arboretum), 3,000 seeds in seed storage (Lyon Arboretum Seed Storage Facility), and
six seedlings in a nursery (Harold L. Lyon Arboretum) (Service 2005b). Feral ungulate control
is being implemented by the Army and State in Makua (U.S. Army Garrison 2005b).

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 100 mature, reproducing individuals of D. herbstobatae (68 FR
35950). The primary constituent elements for these units include rock outcrops, ridges, moderate
slopes