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United States Department of the Interior

FISH AND WILDLIFE SERVICE §
Pacific Islands Fish and Wildlife Office m
300 AlaMoana Boulevard, Room 3-122 - .

Box 50088 T\\
Honolulu, Hawaii 96850 TAKE PRIDE
INAMERICA

In Reply, Refer To:
1-2-2003-F-02

Colonel David L. Anderson

U.S. Army Commander

Department of the Army

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

Re:  Biologica Opinion on Routine Military Training and Transformation of the 2" Brigade 25™
Infantry Divison (Light), U.S. Army Ingdlations on the Idand of Hawaii (1-2-2003-F-02)

Dear Colond Anderson:

Thisbiologica opinion responds to your request for forma consultation with the U.S. Fish and
Wildlife Service (Service) pursuant to section 7 of the Endangered Species Act of 1973, as
amended (Act). Your request was dated April 25, 2003, and was received April 28, 2003. The
gtatutory deadline for completing this consultation, September 10, 2003, was extended by mutual
agreement to December 23, 2003, due to the complexities of this consultation. At issue are the
impacts that proposed actions may have on threatened and endangered species and their habitats
onthe U.S. Army Garrison Hawaii (Army) ingalation called Pohakuloa Training Area (PTA) on
theidand of Hawai (Figure 1). Speciesincluded in this consultation include 15 plants. Asplenium
fragile var. insulare, Haplostachys haplostachya, Hedyotis coriacea, |sodendrion hosakae,
Lipochaeta venosa, Neraudia ovata, Portulaca sclerocarpa, Slene hawaiiensis, Slene
lanceolata, Solanum incompletum, Soermolepis hawaiiensis, Senogyne angustifolia,
Tetramol opium arenarium, Vigna o-wahuensis, Zanthoxylum hawaiiense; one mammad, the
Hawaiian hoary bat (Lasiurus cinereus semotus); and designated critica habitat for one avian
gpecies, pdila(Loxioides bailleui). Since pdilaand akigpolaau (Hemignathus munroi) have not
been observed within the action area for dmost 20 years, these species will not be addressed
further in thisbiologica opinion. Biologica surveysto determine the status and abundance of nene
(Branta sandvicensis), Hawaiian dark-rumped petrel (Pterodroma phaeopygia sandwichensis)
and io or Hawaiian hawk (Buteo solitarius) will be conducted as part of your Project Description.
This additiona information will assgt usin determining if these three species may be affected by
Legacy and/or Stryker Brigade Combat Team Transformation (SBCT) training actions. If you
determine and we concur there isamay affect to any or dl of these avian species, then the Army
will reinitiate this consultation to address potentia effects to these species.
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Colond David L. Anderson 3

Two Biologica Assessments were used to complete thisbiologica opinion. The Pohakuloa
Training Area, Biologica Assessment for Programmatic Section 7 Consultation on Routine
Training and Related Activities, 25 Infantry Division (Light) and U.S. Army, Hawaii, (Routine
Biologica Assessment) addressed the ongoing or Legacy training presently conducted at PTA.
The second Biologica Assessment entitled Programmeatic Biologica Assessment for
Transformation of the 2™ Brigade 25" Infantry Division (Light), U.S. Army, Idand of Hawaii
(Transformation Biological Assessment) addressed the Transformation of the 2 Brigade in
Hawaii which will modify and increase severd of the training impacts under Legacy. When
discussed jointly, the documents are referred to as the Biologica Assessments. In addition, on
December 8, 2003, we received aletter sgned by Colond Floyd Quintana, and dated December
5, 2003, that outlined severa updated measures to further avoid and minimize the effect of Army
training on listed species and pdila criticd habitat.

Thishiologicd opinion was prepared using the following information: 1) Routine Biological
Assessment; 2) Transformation Biologica Assessment; 3) Pre-Find Draft Wildland Fire
Management Plan Pohakuloa and Oahu Training Areas (WFMP), June 2003; 4) information from
our files, 5) Army letter dated December 5, 2003; and, 6) discussons and informa consultation
between the Army and the Service.

For the most part, scientific nomenclature was used for native and non-native plant pecies
throughout this document and common names were used for vertebrate species. Common names
were used for habitat types and primary congtituent eements when discussing pailacritica habitat.
For identification or reference of a gpecies common or scientific name see Appendix A. Troop
gze or dement isreferred to throughout the biological opinion. Table 1 depicts the typicd sze and
compoasition of each element.

Table 1. Structure of Army Forces (U.S. Army 2003a)

Element Number of Soldiers L eader

Squad 8-10 Non-commissioned officer
Patoon 16-44 Lieutenant

Company 62-190 Captain

Battalion 300-1,000 Lieutenant Colonel
Brigade 3,000-5,000 Colond

CONSULTATION HISTORY

The Service has been working with the Army to assst in the conservation and management of
threstened and endangered species on Army lands throughout the State of Hawaii for many years.
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These early conaultations for activities at PTA have relevancy to this consultation:
» A forma section 7 conaultation that included pdila critica habitat (Figure 2) was

completed in 1978 and readdressed in 1981 (1-2-81-F-211) and 1983 (1-2-83-F-
39). The 1978 forma consultation andyzed possble effects of military training
activities on the welfare of the pdila and the part of its critica habitat that lieswithin
Areas 1 and 6 of PTA. The consultation established a“ Specid Redtriction Usg’ of the
area (Appendix B; Area Specific Redtrictions, Pdlila Critica Habitat). In 1983 the
Army requested, and we consulted on an increase in troops authorized to move
through and bivouac in pdilacritica habitat, and to increase the number of artillery
units from one battery to four.

» The Service concurred in aletter dated May 27, 1986, that the construction and use
of a Multi-Purpose Range Complex would not adversely affect any threatened or
endangered species. The Multi-Purpose Range Complex is located in the southern
portion of Kipuka Alaa (see Figure 2). The only listed species at that time addressed
intheinforma section 7 were the Hawalian hoary bat and the Hawaiian hawk. Ina
letter dated April 20, 1990, the Service concurred with the Army’ s determination that
the enlargement of the Multi-Purpose Range Complex was not likely to adversely
affect any threatened or endangered species. An Environmental Assessment was
completed in 1990, and mitigation to comply with the Nationad Environmenta Policy
Act included congtruction of the southern portion of the Kipuka Aldafence unit (see
Figure 2).

» A formd section 7 consultation was completed on July 23, 1997, for the expansion of
Range 8 on the east Sde of PTA. The threatened species affected by the expansion
was Slene hawaiiensis. To offset impacts to this species the Army enclosed
goproximately 50 S, hawaiiensis in the Kipuka Kaawvamauna fence unit.

e InJuly 27, 1998, the Service issued a biological opinion (1-2-98-F-01) to the U.S.
Department of Trangportation, Federd Highway Adminigtration, for the Saddle Road
Redignment and Improvement Project (see Figure 2). After the consultation, the
Army continued its use of the area under previoudy established environmenta
restrictions as sipulated in the U.S. Army Regulation, No. 210-11, Pohakuloa Ranges
and Training Area Regulations, Section |1 Palila Critica Habitat, November 23, 1981.

This consultation began officidly on April 9, 1997, when the Army transmitted the following
documents to the Service for review and comment:
» Draft Ecosystem Management Plan for the Pohakuloa Training Area
» Draft Environmental Assessment for the Ecosystem Management Plan & PTA
» Draft Endangered Species Management Plan for the Pohakuloa Training Area
» Draft Fire Management Plan for Pohakuloa Training Area
* Draft Outdoor Recregtion Plan for U.S. Army Training Areasin Hawali
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Colond David L. Anderson 6

The Service provided comments on the above documents on September 12, 1997.
On February 2, 1999, the Army wrote to the Service regarding their determination of the species
to be included in the biologica assessment for PTA.

In aletter dated March 5, 1999, the Service concurred with the Army that Hawaii akepa (Loxops
coccineus coccineus), Hawaiian creeper (Oreomystis mana), and Hawaiian crow (Corvus
hawaiiensis) were not likely to be affected by the Army’ s actions at PTA.

On December 15, 1999, the Service received the Preiminary Draft Biologica Assessment for
Programmatic Section 7 Consultation on Routine Military Training and Other Current Activities at
PTA.

Representatives from the Service and the Army participated in four meetings held on February 16,
October 31, November 22, and December 11, 2000; to discuss basic aspects of the consultation
and the action area.

In aletter dated May 26, 2000, the Service provided the Army with an 18-page comment |etter
regarding the Preliminary Draft Biologica Assessment for Programmatic Section 7 Consultation on
Routine Military Training and Other Current Activitiesat PTA.

Between January 8 and 10, 2001, the Service and Army met to determine the distribution and
specific threats for plant and vertebrate species and to examine potential management Srategiesto
improve the basdline condition of threatened and endangered species at PTA. Severa measures
were discussed in order to minimize and offset project impacts to listed species.

On February 16, 2001, the Service and Army met to discuss the distribution and threats for listed
vertebrate species that may be affected by military actions at PTA.

On March 21, 2001, the Service and Army discussed fud management within PTA and on Mauna
Kea. Specificaly, much of the discussion focused on the use of corridorsto control fire from
potentialy spreading from one management unit to the next. Options for maintaining the corridors
were al so discussed.

On April 18, 2001, the Service and Army discussed potentid plant stabilization guiddines,
wildland fire management, and how the Biologica Assessment should address bats, the Impact
Areg, and the involvement of Range Division (oversees range maintenance, planning and training
lands management). The Army and Service aso discussed the upcoming PTA ste vidt to discuss
fire management corridors.

From May 21 to 22, 2001, the Service, Army, Hawaii Department of Land and Natural
Resources - Division of Forestry and Wildlife, and Hawaii County Fire Department conducted a
dtevigt to PTA to address the development of fud management measures. Fud management
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corridors and ingress of Pennistum setaceum and other invasive plants increasing the fuel load on
PTA were discussed.

The Service met with Army personnel on July 25, 2001, to discuss fuels management, the
schedule of the Routine Biological Assessment, the impact of upcoming plant critica habitat
designation, prioritizing urgent actions a PTA, and the action areafor the PTA consultation.

On October 24, 2001, the Service and Army discussed the October 2001 Kipuka Kaawvamauna
fire. Two illumination rounds potentidly served as the ignition sources for thefire.

On February 6, 2002, the Service and Army met to discuss the potential changesin policy
regarding surveys within the Impact Areaof PTA. The proposed construction activities to support
Transformation a PTA include entering the Impact Areato conduct surveys and training
condruction. Thisisincongstent with the previoudy discussed policy of not entering the Impact
Area due to safety concerns.

On February 8, 2002, the Service and Army met to discuss various issues associated with the
consultation and the timeline for the projects associated with proposed SBCT Transformation.

In aletter dated April, 1, 2002, the Army requested that the Service review arevised Draft
Biologicd Assessment for Routine Training & PTA.

On duly 1, 2002, the Service met with the Army to determine how the Army should address
proposed plant critical habitat in the Biological Assessments and section 7 consultations for
Legacy and Transformation training.

On May 10, 2002, the Service faxed a 24-page comment |etter outlining our concerns and
recommendations pertaining to the Draft Biologica Assessment for Routine Training & PTA.

On September 17, 2002, the Service met with the Army to discuss: 1) the wildfire and fuel
management program; 2) how safety danger zones are caculated and how they affect federdly
listed species, and 3) the current status of the Biological Assessments.

In aletter dated December 6, 2002, the Army submitted the Pre-find Biologica Assessment for
Programmétic Section 7 Consultation on Army Transformation of the 2" Brigade, 25" Infantry
Divison (Light) to a Siryker Brigade Combat Team, Idand of Hawaii for review and comment.

On January 10, 2003, aletter from the Army to the Service submitted the find Biological
Assessment for Programmatic Section 7 Consultation on Routine Military Training a PTA and
requested initiation of consultation for Routine training impacts only.
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On January 28, 2003, the Service sent a 17-page letter to the Army with comments and
recommendations regarding the Fina Draft Biological Assessment, Programmatic Section 7
Conaultation on Transformation of the Second Brigade to a Stryker Brigade Combat Team.

On February 4, 2003, representatives from the Service and the Army met to discussthe PTA
action area, proposed critica habitat and the incluson of Army lease lands into the Integrated
Naturd Resource Management Plan, fud management, and the military vehicle trail.

On February 10, 2003, a draft non-concurrence letter regarding initiation of forma consultation
was hand-ddivered to representatives from the Army. The letter outlined our need for additional
information prior to initiating consultation. We aso recommended that the Army combine Legacy
and Trangformétion training into one consultation.

In aletter dated February 12, 2003, the Army withdrew their section 7 forma consultation
initiation request for the Programmatic Section 7 Consultation on Routine Military Training & PTA.
The Army consdered combining the Routine Biologica Assessment with the SBCT
Transformation Biologica Assessment in order to submit as a single document at alater date,

On February 19, 2003, the Service and the Army met to discuss Transformation training at PTA.
They aso discussed fud management corridors, pdilacritica habitat and the action area
configuration.

On February 26, 2003, the Army sent the Service aletter stating that future leased or purchase
property (Keamuku Parcel) would be incorporated into PTA’s Integrated Natural Resources
Management Plan to assure adequate protection to plants and their habitats since plant critica
habitat had been obviated from Army ingdlations.

On February 27 and 28, 2003, Service and Army biologists met to review and discuss the current
gtatus of threatened and endangered species’ distribution, population numbers, and trendsin
relation to Routine and SBCT training at PTA. Conservation actions for each gpecies were dso
identified for incorporation into the Find Biologica Assessment.

Two Service biologists toured PTA on March 11 and 12, 2003, in order to get an overview of the
inddlation and discuss dl the various training actions including fud modification with the PTA
Natural Resources staff.

The Army submitted an Addendum to the Biologica Assessment for Routine Training a PTA,
dated March 19, 2003, that addressed severd issues including fence exclosures, plant monitoring,
invasive plant and rodent control, fuel modification issues and pdila critica habitat.
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In aletter dated March 20, 2003, the Army explained that they cannot commit to the
reintroduction of gpecies to unoccupied areas, however, the Army will coordinate with the Service
to determine way's to protect these areas and encourage re-occupation.

On March 25, 2003, representatives from the Service and the Army met to discuss severd
generd consultation issues.

On March 26, 2003, then Field Supervisor, Paul Henson, and Service staff met with Colonel
Anderson and Colond Quintana to discuss the section 7 timeline, conservation and basdine
improvement measures, and minimization measures such as congructing a large western fence unit
to reduce impacts to listed species from training and browsing from ungulates. It was dso clarified
at this meeting that the Colond would agree to reintroduction of listed speciesin unoccupied
habitats contrary to a statement in a previous | etter.

On April 1, 2003, representatives from the Service and Army met to discuss fence units a PTA,
public hunting, invasive plant control, off-road maneuver areas and baseline improvement
drategies.

On April 15, 2003, the Service received natification from the Army that two small wildfires had
occurred within palilacritical habitat at PTA that impacted approximately 0.11 hectare (0.27
acre).

On April 16, 2003, the Service provided a 13-page comment letter on the PTA Find Dréft of the
Biologica Assessment for Endangered Species, Section 7 Consultation on Transformation of the
Second Brigade to a Stryker Brigade Combat Team.

On April 24, 2003, the Service and Army met to discuss the adequacy of the proposed fence units
to minimize and avoid impactsto listed plants a PTA.

On April 25, 2003, the Army provided the Service with copies of the Fina Biologica Assessment
for Routine Military Training and Transformation for PTA and requested initiation of forma
consultation.

On May 28, 2003, the Service sent a letter to the Army agreeing to initiate formal consultation on
Legacy and Transformation training at PTA with the cavest that the Project Description must be
completed by June 10, 2003, in order to maintain the regulatory section 7 timeline for completion
of the biologica opinion.

Representatives from the Army and the Service met on May 28, 2003, to discuss severd
outstanding issues regarding the Project Description and minimization and avoidance measures for
the PTA action.
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On June 17, 2003, the Army sent a letter with the final speciesligt for incluson into the section 7
consultation.

A meseting was held on June 17, 2003, with Colond Anderson and Field Supervisor, Paul Henson,
to discuss a resolution to the fencing issue and maneuver corridor for Stryker vehiclesat PTA.

On June 24, 2003, we received a copy of the Pre-Final Draft of the Integrated Wildland Fire
Management Plan for review and comment.

In aletter dated July 14, 2003, the Service reiterated to the Army that afinal Project Description
for Legacy and Trandformation actions at PTA was gill outstanding and not having this information
would delay the completion of the biologica opinion.

On September 17, 2003, the Service sent aletter to the Army again reiterating our need for afina
Project Description and that the consultation was on hold until we received the requiste
documentation.

On September 18, 2003, the Army hand-delivered aletter modifying the Project Description to
include fencing design for PTA enclosing approximately 9,307 hectares (23,000 acres) of habitat.
The Army dated that this fence design was the best option to balance their training mission on
PTA and their repongbilities pursuant to the Act.

Two Service biologists from the Pacific Idands Ecological Service office and afire ecologist from
the Regiond Office, visted PTA on September 22 and 23, 2003, to view proposed fuel corridors,
fire bresks and fudl bresks.

On December 5, 2003, biologists from the Service and the Army discussed find conservation
measures via a phone conference.

On December 8, 2003, the Service received aletter from the Army that extended the biological
opinion due date until December 23, 2003. In addition, the letter modified the origind Project
Description to include the following measures. condruction of eastern and western fence units
(approximately 9,307 hectares, 23,000 acres); additional surveys for listed plant species on the
Keamuku Parcel; additional surveys for the Hawaiian goose, hawk, hoary bat and dark-rumped
petrel; remova off-road training activities within Kipuka Kadawvamauna Endangered Plants Habitat
areg; and adight dteration in the western boundary of the ingtalation due to a mapping error.

DESCRIPTION OF THE PROPOSED ACTION

I ntroduction

As previous outlined, two separate Biological Assessments were submitted to the Service; one
addressed ongoing or Legacy training and the second outlined future SBCT Transformation
actionsat PTA. A third document, aletter dated December 5, 2003, and received December 8,



Colond David L. Anderson 11

2003, contained modified or additional project information that shall supercede or supplement
portions of the origind Biologicd Assessments. These three documents submitted by the Army,
and taken together; provide the basis for the Project Description of Army training actions within
the action area (see Figure 1).

PTA Higtory, Location and General Environment

PTA islocated in a saddle between the volcanos of Mauna Kea and Mauna Loa approximately
40 kilometers (27 miles) south of Waimea and approximately 58 kilometers (36 miles) west of
Hilo (see Figure 1). The United States first used the lands in thisareain 1942 for military
maneuvers during World War I1. During the next severa decades, PTA grew into the largest U.S.
Army holding in the State of Hawaii consisting of gpproximately 44,030 hectares (108,801 acres).
The mgority of the land or 34,324 hectares (84,817 acres) was acquired through both Governor
or Presidential Executive Orders. Another 9,303 hectares (22,988 acres) were added through a
65-year lease with the State of Hawaii, which expiresin 2029. The Army leases 409 hectares
(1,011 acres) from the Parker Ranch and another 9 hectares (22 acres) are held through a variety
of sources (U.S. Army 20033). PTA isbordered by Mauna Kea State Park and Parker Ranch to
the north, Hawaii State lands to the east and south, and Kamehameha School lands plus State
lands dong the western edge of PTA.

PTA conggts primarily of a sub-alpine tropicd dryland ecosystem with upper montane to dpine
elevations of 1,228 to 2,637 meters (4,029 to 8,652 feet). The cool-tropicd climateis
characterized by a 12.8° Celsus (55° Fahrenheit ) average annua high temperature and a 10.6°
Celdus (51° Fahrenheit) average annua low temperature. PTA experiences a greeter diurna
temperature fluctuation than a seasond fluctuations. The soil consists of gpproximately 80 percent
lightly wesathered pahoehoe and aa lava and about 20 percent consists of volcanic ash derived
s0ils. There are no surface streams, lakes or bodies of water within PTA dueto low rainfall and
porous substrates. Rainfal, fog drip and occasiond frost are most likely the main sources of water
that sustain the plants and animasin the dryland habitat of PTA (U.S. Army Garrison 2002).
Exiding vegetaion isacomplex mosaic of 24 plant communities, including 10 native Hawaiian
plant communities.

Areas of Special Concern

Military training use of PTA expanded rapidly from the late 1940s through the 1970s. During this
time the naturd resources of the area were only sparsely studied and the unique biology of the land
was not fully recognized. However, a surge of fieldwork in the 1980s and 1990s reveded that
PTA harbors ahigh dengity of rare plant and anima speciesliving in arddively native ecosystem.
Today, many scientists consider the sub-apine tropica dryland ecosystem as being one of the
rarest on the planet (U.S. Army Garrison 2002). Recognizing a strong need to protect and
enhance the natura resources of PTA, the Army now provides funding and supports a saff to
support environmental programs. Severd areas have been fenced (Figure 3) to protect listed plant
gpecies from ungulate browsing and/or inadvertent impacts from training maneuvers, and other
aress have either State or Federal designation:
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1.

Critical habitat was designated in 1977 (42 FR 40685) for the federaly endangered
pdila(Loxioides bailleui). Two non-contiguous areas comprise the critical habitat
aong the north-northeastern border of the ingtallation labeled A and B (see Figure 2).
Critical Habitat Area A consists of 670 hectares (1,656 acres) vegetated with
Dodonea viscosa shrubland and pockets of Sophora chrysophylla and Myoporum
sandwicense. Critical Habitat Area B is approximately 1,037 hectares (2,563 acres)
and is predominantly open Sophora chrysophylla and Myoporum sandwicense with
anon-native grasdand understory. Criticad Habitat A and the northern portion of B
have been excluded from the action area due to a previous formal consultations that
addressed Legacy training activities within these areas. Transformation will not ater
any of the ongoing training activitiesin the excluded areas. The southern portion of
Critical Habitat Area B (south of Saddle Road) will be affected by Transformation and
shdl be addressed in grester detail in a subsequent section of this biologica opinion.

Kipuka Kaawvamauna Endangered Plants Habitat is located in the northwest portion
of PTA (see Figure 2) and consgts of approximately 3,178 hectares (7,853 acres).
This areawas designated as sengtive by the U.S. Army when two rare plants
(Haplostachys haplostachya and Stenogyne angustifolia) were discovered during a
florigtic survey in 1977. These species were subsequently listed as endangered. A
portion of Kipuka Kaawamaunawas fenced in 1998 to include 754 hectares (1,863
acres) and the Army isin the process of removing the remaining ungulates within this
fenced exclosure.

Kipuka Aldais located in the southwest portion of the ingtdlation (see Figure 2) and
consists of two contiguous fenced areas that total 2,080 hectares (5,140 acres). The
northern portion was congtructed in March 1999 to protect federaly protected plants
and their habitat from feral ungulates. A second, much larger fence unit was
completed in January 2001 to offset impactsto pdilacriticd habitat for the realignment
of Saddle Road. The Army assisted with the funding of the Aldafence unit and
ungulate removd is currently being conducted. A Memorandum of Understanding-
Regarding Implementation of the Saddle Road Pdila Criticad Habitat Impact
Mitigation, 1998, details the agreement between the Army, the Federd Highway
Adminigration, and the Service regarding Kipuka Alda.

Puu K apele (see Figure 2) fence unit consists of 202 hectares (499 acres) and was
completed in 1981 by the Department of Land and Natural Resourcesto protect a
large population of Haplostachys haplostachya. One-third of thisfence unit is
located on Army land while the remainder is on land leased from Parker Ranch (U.S.
Army 2001).

A sandl Slene hawaiiensis fence unit is located close to Saddle Road in the
northwestern portion of PTA (see Figure 3). Approximately 14 hectares (35 acres)
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were fenced in 1999 to protect the largest population of S. hawaiiensisat PTA (U.S.
Army 2001).

U.S Army Overview in Hawalii

Three infantry brigades, dong with an aviaion brigade, divison artillery, a divison support
command, and a complement of separate battalions comprise the 25" Infantry Division (Light).
Two infantry brigades (2" and 3) are based at U.S. Army Hawaii, and one (1%) at Fort Lewis,
Washington. For this consultation, two main actions are proposed: 1) the exigting training
activities of two Legacy brigades, and 2) the continuance of one Legacy brigade and the
Transformation of the other to a SBCT force. Actions associated with maintaining two Legacy
brigades are ongoing. Both actions include training military personnd in the execution of livefire
munitions, maneuver, and bivouac. The misson of these infantry battalions (gpproximately 500
soldiers each) isto engage with and capture, neutrdize, or destroy the enemy with fire and by
maneuver. A third aspect of this action includes the implementation of conservation measures to
improve the status and habitat of federdly listed species and critica habitat occurring in the action
area

Generdly, the Transformation to SBCT would have additiond effects that include: 1) use of new
or modified weapon systems, armored vehicles, and equipment; 2) condruction, renovation, and
demoalition of buildings, training facilities, and infrastructures; 3) land transactions; 4) deployment of
forces and specific training development; 5) mission readiness training; and 6) anet increase in
troops and vehicles.

Legacy Training

PTA isthelargest live-fire range and training ingdlation in Hawaii, and isamain tactica training
areafor military Misson Essentid Task Ligt traning. PTA assats are geared toward live-fire range
training, maneuver livefire (e.g., moving and shooting & targets, including combined arms live-fire
exercises) on ranges, dismounted maneuver training outsde live-fire ranges with no live-fire (at
PTA), mounted non-live-fire maneuver on other leased lands, and artillery live-fire. PTA supports
infantry brigades, divison atillery, aviation brigade, and other divisona combat support and
combat service support units. Legacy Force training activities are shared between Army facilities
on theidands of Oahu and Hawaii. The 25" Infantry Division (Light) is the primary user of the
PTA. Non-Army unitsthat aso utilize PTA include the Hawaii Army Nationd Guard, U.S.
Marine Corps Units, and other Allied Forces.

Training a PTA takes place on approximately 44,000 hectares (about 108,726 acres).
Approximately 120 personnd (civilian and military) are assgned to PTA on a permanent basis.
PTA comprises three geographic areas. the cantonment (i.e., developed areq), airfield, and
training lands (including the Impact Area) (Figure 4). The cantonment areais about 229 hectares
(566 acres) and congsts of some 120 structures (mostly Quonset huts) used largely for billeting,
food preparation, storage, facilities maintenance, and adminigtration. The maximum capacity of the
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cantonment area during training deployments for transents is 2,000 soldiers. Bradshaw Army
Airfield comprises 211 hectares (521 acres). The central Impact Areais approximately 20,640
hectares (51,003 acres). Accessisredtricted to the Impact Area because of the presence of
unexploded ordnance.

Exiging Ranges, Firing Points, and Fadilities

PTA has 22 live-fire and 4 non-live-fire ranges, 113 firing points, 23 training aress, a centraly
located Impact Area, and airfield (see Figure 4). The ranges and firing points in the northern and
eadtern training areas surrounding the Impact Area are oriented so wegpon fire is directed into the
central Impact Area. An exception is the two rifle ranges that are oriented to the east of Redleg
Trall. There aretwo landing zones and four airborne drop zones (two on PTA, two on leased
lands) that support personnd and equipment airborne operations (see Figure 4).

Firing points are discrete points on the ground used to reference artillery fire. Firing postionsare a
200-meter (656-foot) radius around a named firing point. Position areas support up to six field
atillery guns. Pogtion areas are not fixed and can be located in many locations, except where
restricted (due to environment or historical restraints). The area of disturbance rarely exceeds

100 by 100 meters (328 by 328 feet).

Firing points with the excluson of those occurring in paila critica habitat are so used as landing

zones. While infrequent (about twice ayear), other non-designated areas may be used as landing
and pickup zones with permission from Range Control (oversees access to the ranges, Standard

Operating Procedures and training soldiers) and the Natural Resources Office.

The centrd Impact Areaisthe primary danger areafor al indirect fired wegpon rounds (not in line
of dght) and it is off-limits to unauthorized personnd due to munitions hazards. The portion of the
Impact Area where high explosive rounds have landed, but have not detonated (duds) istermed a
dedicated, or dudded, impact area. At PTA, an improved conventiona munitions areais located
in the center of the Impact Area, with munitions delivered by anti-personnd, anti-materia, and/or
anti-armor submunition warheads or projectiles (see Figure 4). The combined impact area and
dudded areas comprise approximately 20,640 hectares (51,003 acres). Thereisno accessto this
area.

Traning Adtivities

Principa training activitiesinclude: wegpons live-fire, maneuver exercises (mounted and
dismounted), reconnaissance, bivouac, deployment, aviation, aviaion training (primarily for atack
helicopters), landing and drop zone training, combined-arms live-fire training, mgor force-on-
force training, and combat service/service support training operations. Units congtantly rotate
between training activities except only aviation units conduct aviaion training. Generdly, maneuver
battalions deploy to PTA annualy for gpproximately 30 training days. Troop movement between
the idands provides a unique training opportunity. A training exercise to PTA involves deployment
vialand, sea, and air. Mogt large Sze cargo is shipped on assigned Army vessals. The balance of
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a battaion moves from Hickam Air Force Base on Oahu to Kona or Hilo on Hawaii. Upon
arriva, troops move by ground transportation to PTA. Equipment and vehicles move over public
roads or by off-road trails from Kawaihae Harbor to PTA (see Figure 1).

All units must plan and execute training activities in accordance with PTA External Standing
Operating Procedures (U.S. Army Garrison 2002). The Standing Operating Procedures
address dl aspects of planning and scheduling, range use, environmentd restrictions, and required
policies and procedures for al supported units (see Appendix B).

Live-Fire Training

Firepower is the capacity of anindividuad or unit to ddliver effective wegpons fire on atarget or
areaand to kill or suppress the enemy in its position, deceive the enemy, and/or support tactica
maneuver. Livefire training requirements depend on individua and unit mission, wegpons
assigned, and ammunition available. Theindividud soldier qudifies with an assgned wegpon and
then progresses through squad, platoon, and company level live-fire exercises. Each weapon
system and soldier has an assigned annua or semiannud live-fire training requirement that must be
met.

Various military wegpons and ammunition are used a PTA. A single wegpon may have severd
different munitions of the same cdiber and different uses. Normadly, military weapons are
designed for a specific target type (e.g., anti-tank, anti-aircraft, and personnd). Weapons are
designated as small arms (up to 0.50 cdiber) and heavy wegpons (larger than 0.50 caliber).
Wegpons are classified asindividua (wegpon operated by one individua) or crew-served
(operated by two or moreindividuas). Lasers are normdly treated as weapons.

Maneuver Training

About 29,826 hectares (73,702 acres) of the total 44,040 hectares (108,825 acres) of PTA are
suitable for maneuver training because of the extreme roughness of the lava flows and
adminigrative and environmental consderations. Maneuver training is atactica exercise that can
include the following activities movement to contact, offensive operations, defensive operations,
withdrawing under enemy pressure (retrograde), and reconnai ssance and security. Maneuver
training exercises are conducted at all levels (squad to brigade). Combat effects, such as smoke
and obscurants, noise, and smulated nuclear, biological, and chemical conditions are integrated
into training events. At PTA, traffic in the training areasis confined to well-traveled road networks
and firing position areas and off-road driving is not authorized.

Unit movement may condst of soldiersin tactical (contact with an enemy islikely) and non-tactical
(contact with an enemy is not likely) formations moving in a predetermined direction to accomplish
amisson. Individud infantry soldiers move in nontactica formations using vehicles (mounted
maneuvers), walking in formations on roads or trails often in a dispersed fashion overland
(dismounted maneuvers), or by hdicopter. Soldiers can move in loose tactical formations, walking
in designated directions to accomplish assigned missons. Direction of movement is terrain and



Colond David L. Anderson 18

scenario-dependent. Due to arisk of ambush, tactical formations often do not follow roads or
tralls. If engagement with an enemy happens or islikely, soldiers seek cover from enemy fire.
Paratroopers parachute from transport Air Force aircraft into designated drop zones under
adminidgrative and tactical scenarios.

Maneuver entails the set-up of temporary defense positionsto repe an enemy’ s attack. Defensive
positions may consist of soldierslying in conceded positions and designating fire zones. More
complex maneuver defenses entall digging individud fighting pogtions and trenches with hand tools
or digging-in larger crew-served wegpons with excavators. At PTA mechanicd excavation is
limited to specified firing points.

During maneuver soldiers may deep inthefied. To avoid detection and dlow for quick
movement, tents are not st up during light infantry maneuvers which is a different training scenario
from bivouac (see below). Soldiers normaly eat prepackaged meds and training units carry out
dl trash to avoid detection. Units may use blank ammunition and multiple integrated |aser
engagement system equipment. Feld artillery and mortar fires and grenades are smulated by
pyrotechnics, providing sound and visud effects, and are restricted to specific areas at PTA.

Typica reconnaissance training operations involve small groups, squad to platoon strength (3 to 50
soldiers). Thistype of training may take place in dl types of terrain, but may be congtrained by
extremely rugged terrain and thick vegetation. In many respects, reconnaissance training
resembles dismounted maneuver training, but does not have the same type of vehicle support. No
live-fireisinvolved, and vehicles are not used. Reconnaissance training may aso involve a squad
being dropped by hdicopter in aremote location and having to find their way to a drategic
rendevous point.

Bivouac

Bivouac congsts of setting up camp for rest, resupply/refit, maintenance, and/or to provide
support. Training Units conduct vehicle/weapons maintenance, fuel and ammunition resupply,
medica operations, hdicopter landings, and field cooking/messing operationsin bivouac aress.
Bivouac is normdly not done when in direct or indirect contact with an enemy force and stesvary
depending on unit Sze and misson. Tacticd operations may be staged from a bivouac area.
Depending on unit Size, bivouac Sites can contain a vehicle and wegpon maintenance area, vehicle
parking area, generd supply area, munitions supply area, medicd area, helicopter landing zones,
and vehicle off-loading area. A bivouac Ste may consist of a series of tents, temporary structures,
and equipment covered with camouflage nets. Tents provide degping/living areas, maintenance
shops, supply storage, medical facilities, operations/communication areas, and med preparation
dtes Medsarenormaly prepared in mobile field kitchens. Bivouac is normally done on leve or
gently rolling areas that provide vehicle and/or aircraft access. Sites are located to accommodate
the unit support eement, provide communication links and conceal ment from the enemy, and
support maneuver operations. Open fires are not alowed during bivouac. The use of tent heaters
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(enclosed) and generators is permitted. Munitions used to defend bivouac sites typicdly consist of
grenade and artillery smulators and blank ammunition.

Deployment Training

Deployment training principally involves moving troops and equipment from Schofield Barracks
Military Reservation to other subingtalations/ingdlations. Trangportation of units conssts of a
combination of vehicles, seatrangport vessels, and aircraft, depending on the type and location of
training. Legacy force personnd currently deploy to PTA from Hickam Air Force Base or
Wheder Army Airfield using C-17 or C-130 aircraft. Deployed equipment to PTA uses
approximately 30 Logistics Support Vessas round trips from Oahu to Hawaii per year. Hickam
Air Force Base isrequired to meet dl Federal and State carrier requirements for agriculturad,
horticulturd, and other pests.

Aviation Training

Avidion training conggts of arcrew training, maneuver training, and agrid gunnery. Aircrew
training pertains to normd aviaion flight skills, including take-off and landings, nap-of-the-earth
(low-levd flight that follows the contours of the terrain to minimize visibility and evade ground fire),
and low leve flights, confined and high dtitude area landing/take-off; and navigation for
helicopters. Air Force and Nava aviation high performance tactical and transport aircraft practice
gmilar tactics a higher dtitudes. Aircrew training tasks include dl tactica maneuversin
accordance with each aircraft’ s sandard aircrew training manua and unit Standard Operating
Procedures. Maneuver training pertains to the ability of aviation units to trangport ground
maneuver and combat support/combat service support units to support the tactical battlefidd. This
type of training requires up to 20 hdicoptersflying in tactica formations carrying ground troops
and equipment to battle aress.

Avidion livefire traning follows the sandard Army training methodology. Aviation live-fire
training is supported by designated ranges and ground targets, dong with scoring systemsto
determine wegpon accuracy and wegpon effects. Aerid gunnery isalivefire task accomplished
a fixed ranges. Aerid gunnery pertainsto the ability (Army attack hdicopters, cavary units, and
Air Forcel Navd tactica aircraft) to successfully engage targets with bullets, cannon rockets,
missiles, or bombs.

Army and Marine Corps aviation units each utilize PTA for mgor deployment exercises about two
to four times annudly. The average number of aircraft varies from 15 to 25 per event, but can
range up to 50 to 60. The number of sorties (combet training flight missons) a PTA averages 50
to 100 annudly (U.S. Army 2003a). Nighttime aerid gunnery by the aviation brigade occurs
semi-annudly. Night flying includes high-dtitude training at an average of 10 flights per month.

Landing and Drop Zone Activities
The aviation brigade and other aviation units support infantry training through trangport support via
landing and pickup zones (see Figure 4) and parachute drop zones. Helicopters collect soldiers at
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pickup zones and carry them to tactical landing zones. At PTA, landing and pickup zones are
used for moving artillery pieces, Medevac operations, troop transport, and airborne assaullt lifts.
Troop numbers vary from platoon (40 personnel) to company (150 personnel) Size units per event.
These events (combined) take place approximately 20 to 30 times a year.

Standard aircraft support packages consist of: 1) 2 UH-60 (Blackhawk) or 1 CH-47 (Chinook)
and OH-58D (Kiowa Warrior) for platoon support; 2) 4 UH-60 or 2 CH-47 and 2 OH-58D for
company support; and 3) 12 to 18 UH-60, 4 to 8 OH-58D, and 2 to 4 CH-47 for battalion
support. Primary users of landing zones are Army and Marine Corps units.

Drop zones are used for troop and equipment parachute drops typically with C-130 aircraft.
Cargo drops take place gpproximately two to four times per year and personnel drops once a
year (if a dl) (U.S. Army 2003a). A drop zone team on the ground, typicaly consists of two to
four personnd to retrieve the cargo with a Humvee vehicle.

Personnd and equipment drops take place at other approved drop zones, including firing points
and pogtion areas outside of pdila critical habitat. 1n addition to firing points helicopters may land
a Landing Zone Rob (Training Area 1), Landing Zone Brad (Training Area 3), al ranges, on Puu
Ahi, Puu Keekee, Puu Kailua, Puu Menehune, the Forward Rearming and Refueling Points, and
other locations with permisson from Range Control and the Naturd Resources office. Vehicle
support associated with landing zone exercises is confined to existing roads and trails.

Combined Arms Live-Fire Maneuver Training

Infantry companies are required to conduct at least one Combined Arms Live-fire Maneuver
exercise (CALFEX) annudly. Squad, platoon, and battaion CALFEXs are aso conducted at
vaying timeintervas. At PTA, CALFEX training occurs on Range 10 and integrates the use of
combat systems over afive-day period and troops bivouac (see Figure 4). Thefirst two days
pop-up targets and blast amulators are sometimes placed in the training areato replicate contact
with the enemy. On the third and fourth days, unit personnel conduct an actud training exercise.
Upon seizing objectives, units must prepare for counterattacks.

Company-level scenarios can be modified to include additiona training opportunities and combat
elements. Hdlicopters may be used for air assault and artillery support isan integrd part of
combined amstraining. The Sze of the howitzer (155mm or 105mm), a cannon that combines
certain characterigtics of guns and mortars, depends on the range being used. A typica exercise
involves at least two gun sections. Scenarios are typicaly conducted both day and night to
complete atraining evaluation to Army standard.

Onthefina day, units remove exercise-related target equipment, gather spent-round brass
casngs, remove litter, and restore the range to its condition prior to use. Explosive ordnance
disposal specidists destroy al unexploded ordnance. Ordnance normaly is destroyed where
found, whether from the training being conducted or from earlier exercises. No known dud
rounds are |eft in place at the conclusion of atraining exercise.
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Major Force-on-Force Training

In amgor force-on-force scenario, a battalion or brigade engages an opposing force in anon-
live-fire maneuver over ardatively large area, typicaly for an extended period (10 or more days)
and with the involvement combat service support forces. The elements of aforce-on-force
training scenario are tailored to fit available resources. A brigade commander would attempt to
expose subordinate units to phases that would be encountered in actua operations, such as pre-
deployment, low intengity conflict, mid-intengity conflict, and evauation, inspection, and cleanup.
In a brigade-sized operation, the battle zone develops into alinear configuration divided into three
aress of operations. the forward area or security zone, the main battle area, and the brigade rear.

Specific military activitiesin aforce-on-force exercise normaly include cross-country vehicle
maneuvers, blackout driving, usng pyrotechnics and artillery smulation devices, building
hasty/limited defensive positions, emplacing obstacles, and establishing forward/rear support areas
or field hospitds. Vehicles are moved on hardened and improved all-westher roads with limited
use of unimproved roads and trails. Cross-country travel by Humvee and other wheded vehicles
isnot alowed on PTA proper except at gpproved firing positions. Cross-country travel by
wheedled vehicles does occur on leased lands such as the Keamuku parcdl.

Combat Service Support Operations and Training

Support operations consst of setting up camp for rest, resupply/refit, and maintenance, or to
provide other services. Units establish support areas under field conditions to stabilize logistics
and provide a common ste for support operations. Support areas vary depending on unit Size and
mission. Tactica operations may be staged from a support area. Depending on unit Size, support
aress can contain a vehicle and wegpon maintenance area, vehicle parking area, genera supply
area, munitions supply area, medica area, helicopter landing zones, and vehicle off-loading area.
A support areatypicdly conssts of a series of tents and other temporary structures and equipment
covered with camouflage nets. Tents provide degping and living areas, maintenance shops, supply
dorage, medicd facilities, operations and communication areas, and mea preparation aress.
Support areas are normally established in level or gently rolling areas that provide vehicle and
arcraft access. Sites are chosen to accommodate the unit support eement, to provide
communication links, to provide concealment from the enemy, and to support maneuver. Open
firesare not allowed. Enclosed tent heaters and generators are permitted.

Training Area Overview
The following section gives a brief synopsis of the types of training activities that occur in each of
the specific training aress.

Training Areas 1, 2, 3, and 4 (see Figures 2 and 4)

Training Areas 1, 2, 3, and 4 comprise 1,775 hectares (4,386 acres) and contain 40 kilometers
(25 miles) of bordering and interior roads and trails. Training Areas 2 and 10, and parts of
Training Areas 1,4, and 11 are located in pdila critica habitat (Training Areas 10 and 11 are
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included here because these areas are within designated paila critical habitat and the ruleslisted
below dso gpply to these areas). Specific rules governing training in these areas include:
Livefireisnot permitted.

A maximum of 24 artillery pieces may be deployed for dry fire exercises only.

No more than 500 troops may bivouac within the pailacritical habitat.

Aircraft are restricted to an devation of 610 meters (2,000 feet) above ground level
and 1,500 meters (4,921 feet) from Mauna Kea.

No maneuver or firing of blanks within 1,500 meters of Mauna Kea State Park.
Use only well-defined roads and trails south of Infantry Trall and Mauna Kea Road.
No fires are allowed.

No refueling operations, food preparation, or vehicle maintenance.

. A maximum of saven hdicoptersisdlowed in pdilacriticd habitat & any giventime.
10. Vegetation will not be cut.

11. Use of pyrotechnics or smulatorsis not alowed.

12. Smoking dlowed in designated areas only.

A owbdpE

© 0N U

Maneuver, bivouac, and atillery live-fire occursin Training Areas 1, 2, 3, and 4. Battalion-sized
units utilize the area for two to four weeks, up to four timesayear. Platoons to company-sized
units average five days, 20 to 40 times per year. Thesetraining areas contain 19 atillery firing
points. Five are usad for live-fire training and the other 14 firing points, located in pdila critical
habitat, are used for non-live-firetraining. The two landing zones in the area are located outside of
the critical habitat area. Landing Zone Brad islocated in Training Area 3 and Landing Zone Rob
islocated in Training Area 1 (see Figure 2).

Aswith al training areas within PTA, units request use and Range Control determinesiif the area
mesets training needs. In the case of the pdila criticd habitat, Range Control limits training to those
activities and dengties specified in the ingtallation’ s Standard Operating Procedures (see above).
Soldiers are provided with field cards during their safety briefing to remind them of training
redtrictions.

Training Areas 5, 6, 7, and 8 (see Figure 4)

These training areas comprise 1,769 hectares (4,371 acres) and contain 56 kilometers (35 miles)
of bordering and interior roads and trails. Maneuver, bivouac, and live-fire for company to
battaion-sized units take place. There are 16 atillery firing points. During battalion-szed
exercises, upwards of 24 artillery howitzers are deployed. Mechanized ground excavation for
atillery postionsis dlowed at four of the firing points. Training Area 5 contains a Forward
Arming and Refueling Point (Range 18). Range 18 averages 120 hdlicopter landings per year. In
addition, 20 to 40 helicopter landings per year take place at firing pointsto insert howitzers and
supplies.
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Training Areas 10 and 11, Cantonment Area, and Bradshaw Army Airfield (see Figure 4)
Training Areas 10 and 11 and the built-up portion of PTA comprise 1,296 hectares (3,203 acres)
and contain 16 kilometers (10 miles) of bordering and interior roads and trails. Company to
battalion-gzed units use the training areas for maneuver and bivouac about four timesayear. No
live-fireis permitted in these areas. Large areas of level ground immediately west of the airfield
are frequently used for staging of field gear and tactical equipment. About 15-20 times per year,
one to two helicopters take part in trangporting ding loads into and off the summit areaof Puu
Maau which is located outside of the pdilacritical habitat. During training exercises,
communications stations may deploy to the summits of Puu Alekoi and Puu Maau (Figure 5).

Bradshaw Army Airfield supports about 30 fixed-wing aircraft flights per year. Planes gpproach
from the west, following Saddle Road by Puu Keekee (Route Blue) to the airfield, and depart
aong the opposite route (see Figure 4 in the Transformation Biologica Assessment). Presently,
arcraft do not use the eastern flight corridor over the base camp. An dternate route (Route Red)
directs aircraft dong Lava Road to the north sde of Puu Ahi. Aircraft are required to travel 610
meters (2,001 feet) above the highest obstacle and 457 meters (1,499 feet) laterdly. Standard
Operating Procedures advise military pilotsto avoid the area around Mauna Kea State Park (see
Figure 3) below 2,743 meters (8,999 feet) mean sealevel. Helicopterstypically approach from
and exit the arfield to the south and do not fly over pdila critica habitet at eevations lessthan 610
meters (2,001 feet) above ground levd.

Training Areas 9, 12, 13, 14, 15, and 18 (see Figure 4)

These training areas comprise 1,315 hectares (3,249 acres) and contain 37 kilometers (23 miles)
of bordering and interior roads and trails. Company to battaion-sized units use the areas for
maneuver, bivouac, and live-fire about 250 days per year. There are 30 firing points, of which 26
are actively used for artillery or mortar fire. Mechanized ground excavation for artillery postionsis
dlowed at threefiring points. Fixed-wing aircraft and helicopters frequently overfly the area a
low, above-ground dtitudesin support of various training missons. The only aviaion redtrictionis
no landing on Puu Kapele (see Figure 3) which islocated in Training Areas 14 and 17. Training
Area 18 contains a Forward Arming and Refudling Point (Range 17). At the Forward Arming and
Refueling Point, ammunition is trandferred to and from helicoptersin cargo configuration only and
refueling may occur. A portion of Training Area 18 isin the Kipuka Kaawvamauna Endangered
Plants Habitat (see Figure 3).

Training Aress 16, 17, 19, and 20 (see Figure 4)

These training areas comprise 607 hectares (1,500 acres) and contain 17 kilometers (11 miles) of
bordering and interior roads and trails. Parker Ranch owns about 409 hectares (1,010 acres) on
the western portion (Training Areas 16 and 17). The ranch lands were leased to the Army for
many years, but in 1997 the lease expired, and currently adaily lease fee is gpplied as gppropriate.
The Army is examining the feasibility of along-term lease or purchase of the Parker Ranch 1,010-




Colond David L. Anderson

A " :l RE B
e
T i
Bragzhae,. . [ S
_.._ My Al ol il
MRS i el
, -'ﬁli.irmanm:-nr-
..\ 3 i ]
¥ o ¥
: -:mm""x"uz’:'-ﬁﬁ' k7 L=
ol Lk Puy Kilua "
L A
) 5
A mH-Armar, -Ir: I“i b
Live Fig =4 = - !;
Traming frea -0 :'-F
BT
IMRant &rea + dl_ﬁ"i# A
e -,
- FI
: - <>l:. o —— k. __ ;
= ‘-._‘ .__¢-'-._- : SRk ?
\ ;. el ¥
‘I
[ s
' R
—_— ——— ¥ | i
| ] L A ] :I:f":: AL
e : ‘é_ '_'—'I :I':'Im
M .'.:HI--":?'.__J ¥
A DL TR B
. II L] '\: 1) (L
Figure 3 - Transformation Construction - Battle Action
Courss and Anti-Armoer Live-Fire Training Rangs
T &E Speces = SECT lonaneiv B Radskaw Army Sirfick
Pnjocs
I bl R an 5
Che Fevasa I:l Fla Bo w3y L hanret
— Ml Foasa Ml At -Eamor Live Fle
4l 0 keenuk Y7 Tranirg Farge ard
|:| Impzal Arza Eablke Acton CoLres
Moo sl oo WS S e S oe Goaner Lo 20082

24



Colond David L. Anderson 25

acreparce. Currently, about 235 hectares (581 acres) of the areaiis regularly used. The sector
provides maneuver, bivouac, and live-fire opportunities and contains six firing points (Training
Area 17 has no livefire). A training restriction in Training Area 17 prohibits the landing of
helicopters on Puu Kapele. Portions of Training Areas 19 and 20 are in the Kipuka
Kaawvamauna Endangered Plants Habitat (see Figure 3) and are subject to the following training
restrictions:

* No overnight bivouac is dlowed within 2,000 meters (one mile) of Kona Highway.

* Nofiresor use of any type of pyrotechnic or incendiary munitions.

* Foot march is permitted.

* Rocky outcroppings and caves must be avoided.

» Vehicles areredtricted to established roads and are not permitted in areas protected

by gates.
» Two ydlow gates on New Bobcat Trail are not to be crossed, even if found open.
» Hring points 701 and 703 are off limits.

In addition, only foot accessis dlowed in the Kipuka Kdawamauna fence unit for military
personnel. Only the Natura Resources staff are allowed to use the roads within the fence unit.
Like the rest of the Kipuka Kaawamauna Endangered Plants Habitat, live-fire and pyrotechnics
are not alowed.

Training Area 21 (see Figure 4)

Training Area 21 comprises 4,864 hectares (12,019 acres) and contains 19 kilometers (12 miles)
of bordering and interior roads and trails. Thistraining areais used for maneuver, bivouac, and
livefiretraining. There are 10 firing points located dong Redleg Trall. Approximately haf of the
points are occupied about 250 days per year for firing mortars into the Impact Area. Helicopters
drop smal observation groups onto the summit of Puu Kailua (see Figure 5). In 1998, there were
14 helicopter drops. Bivouac events occur approximately 15 nights per year in small areas
adjacent to Redleg Trall.

Training Area 22 (see Figure 4)

Training Area 22 comprises 8,373 hectares (20,690 acres) and contains 63 kilometers (39 miles)
of bordering and interior roads and trails. Thetraining areais used for maneuver training.
Ground-training is infrequent and limited to afew hdlicopter insertions, because this area supports
natural resource management activities. Live-fire does not occur at the firing pointsin Training
Area22. The areabounded by Bobcat Trail and adjacent to the Impact Areais a buffer areawith
limited access and is classfied asa“high hazard” area.

Training Area 23 (see Figure 4)

Training Area 23 comprises 4,656 hectares (11,505 acres) and contains 21 kilometers (13 miles)
of bordering and interior roads and trails. The arealis designated for ground maneuvers and
bivouac outside of the Multi-Purpose Range Complex (see Figure 4). The area can support up to
company Sze units about twice ayear when fadilities throughout the inddlation are full. The
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argpace above Training Area 12 is available for military training. Natura resource management
activities dso occur within Kipuka Alda

Other Training Aress (see Figure 4)

Airspace Bradshaw Army Airfidd includes a runway and termina facilities (control tower, arfied
operations, weather forecasting/reporting, and crash rescue) and supports transient aircraft for
refuding, parking, and minor maintenance. Thereisa27-by-1,127-meter (90-by-3,698-foot)
paved runway with a 152-meter (499-foot) stabilized surface for over-runs. Airgpace above PTA
isknown as Redtricted Area 3103. This specid use airgpace is under the control of the PTA
Range Office. Restricted Area 3103 extends from the ground surface to 9,144 meters (30,000
feet) above sealeve, according to an agreement with the Federd Aviation Adminigtration, the
controlling agency of the airgpace over Hawaii. A letter of procedure establishes PTA Range
Divison, Hawaii, asthe usng agency. During typica operations, Redtricted Area 3103 is available
for military use which includes argpace for firing smdl ams or fidd artillery projectiles and military
arcraft. Inaddition, the U.S. Navy has congtructed a high dtitude, laser-guided, bombing target in
the southern part of the Impact Area. The target is used for inert bombing.

SBCT Transformation

The SBCT Trandformation would have asignificantly different organization than the Army’s current
brigade configuration and would congst primarily of three infantry battalions, an artillery bettalion,
and a reconnaissance battalion. The SBCT Brigade would be arapidly deployable, medium
welght-force, which is more self-supported. This change would include: 1) the introduction and
use of the Stryker armored vehicle; 2) an increase in off-road maneuvers a PTA; 3) condruction
of new support and training facilities; 4) increased live-range requirements; and, 5) long-term use
of additiona lands. Transformation of the 2" Brigade would result in anet gain of approximately
810 soldiers and 346 vehicles for atotal of 3,818 officers and soldiers and 1,005 vehicles. The
number of Stryker vehiclesis estimated a 291. SBCT will add 105mm Stryker-mounted cannons
and 120mm mortar to the current wegpon inventory. The munitions used by the mobile gun
system and the 120mm mortar would have the same fire ignition potentid as 105mm towed
howitzer munitions and the 8lmm mortars, respectively. On the idand of Hawalii, an additiona
9,074 hectares (22,422 acres) are expected to be added to PTA for military use on the Keamuku
Parcel (see Figure 1). Much of the SBCT training requirements and scenarios would be the same
asare currently in place. The brigadeis projected to be mission capable by May 2007.

SBCT Traning
SBCT training focuses on urban, close-in, and complex terrain exercises. Many missons would

be very smilar to light infantry training. Infantry activities would continue to center on movements
and engagements, utilizing a variety of squad/platoon to company or larger exercises. The new
SBCT would have integrd engineer, military inteligence, and Sgnd units. A significant change
would include infantry battalion companies to combine ams teams, conssting primarily of infantry,
mobile gun systems, and mortars.
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The Stryker vehicle serves as the platform for the infantry carriers, mobile gun systems, mortars,
reconnaissance, surveillance, and target acquigtion eements, anti-tank carriers, engineer mobility
support vehicles, aswell as many of the command and control carriers within the Brigade. The
introduction and use of the Stryker vehicleis asgnificant change from Legacy training that restricts
vehicle travel to established roads and trails and approved firing position areas. The Stryker
vehideis more heavily armored than the light infantry vehicles currently used. Off-road maneuver
areas for Stryker training have been designated in the northern portion of PTA proper and in the
Keamuku Parcel (Figure 6).

SBCT Trandformation would include congtruction of the following projects.

1. Battle AreaCourse
The project Steis Sted dong Lava Road, approximatdy eight kilometers (five miles)
from ether entry point onto PTA and approximately three kilometers (two miles) south
of Bradshaw Airfield (see Figure 5). The proposed Béttle Area Course would overlay
existing facilities at Ranges 11 and 12. The primary features of the Battle Area Course
include: 1) courseroads, 2) 22 stationary armor targets, 3) three moving armor
targets, 4) 167 dationary infantry targets, 5) 27 moving infantry targets, 6) 16 machine
gun bunkers, and 7) two breaching obstacles. The range would be designed to
support gunnery training and qudification requirements for SBCT wegpon systems
including artillery, atack helicopters, and fixed-wing, close-air-support aircraft. It
would provide smultaneous live-fire exercises for fidd artillery, aviaion gunnery, close
ar support, infantry battalion, anti-tank, and reconnai ssance, surveillance, and target
acquidition units. Simulators and ground burst smoke grenades would be used in
training on the Battle Area Course. The range would support dismounted infantry
platoon tacticd live-fire operations ether independently of, or smultaneoudy with,
support vehicles. The range could be used for training with sub-caliber and/or laser
training devices.

Standard support facilities associated with this range include an action review facility,
covered mess, latrines, bleacher enclosure, unit staging area, operations/storage
building, bivouac area and ammunition breskdown building. Infrastructure would
include storm drainage, service roads, low water crossings, Site improvements, and
berms. The range would accommodate a full range of target practice and selected
service munitions. Targets would be fully automeated.

Disturbance to the site would be extensive and impacts are considered permanent for
the species and habitat within the project footprint. Construction and ongoing training
at the Battle Area Course is anticipated to permanently impact 840 hectares (2,076
acres). The Battle Area Course would be used by combat (i.e., Strykers and
Humvees) vehicles 5 to 21 days per year, and support vehicles (i.e., trucks) 4 to 8
days per year. The areacurrently supports severd species of federdly listed plants
that will be impacted by the congtruction of this facility (Arnett 20024).
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2. Anti-Armor Live-Fire Tracking Range
A modified standard Anti-Armor Live-Fire Tracking Range would be constructed on
existing Ranges 3, 8, and 10, combining the three ranges and consolidating dl the
areasin between and west of Redleg Trail (see Figure 5). Range design would alow
anti-armor forces to smulate enfilading fire, while moving dong the flank of an
opposing force before joining the larger force at the programmed Battle Action
Course, much aswould occur in actua battle. Primary features of the range include
tracking roads, service roads, 21 gationary armor targets and 8 armor moving targets.
The range would be used to train crews on the mobile gun system, Stryker vehicle,
and reconnai ssance armored vehicle, as well as anti-armor forces firing from
Humvees. The range supports low-cost indirect-fire training round use, far reaching
high-explosve capable fixed targets for high-explosve mortar, artillery, attack
helicopter rockets, and close air support fire. The project would include a north-south
road (or circle road) to alow linear movement between mulltiple linear firing points.
Some areas would be conditioned (i.e., mechanicaly smoothed and amended with
crushed lava) to support dismounted Javelin maneuver and firing points. Each
engagement areawould have a basdline approximately 300 meters (984 feet) wide.
All targets would be fully automated and the event-specific target scenario would be
computer-driven and scored from the control towers. Other range features include
basdline firing positions, primary and secondary power and data distribution systems,
and heated and illuminated limit markers.

The Anti-Armor Live-Fire Tracking Range would be located on subdtrate thet is
mostly pahoehoe lava. Geotechnica analysis would be done to determine the
locations of lavatubes. There are no ditches or exigting culverts on the Stes and the
amall amount of rain received is absorbed into the ground. Each range Steisrdatively
flat and would require minimd line of sght grading for target vishility. The lava surface
creates a hilly terrain and the tracking road may require moderate grading. Each of the
three ranges would include a 100-by-200 meter (328-by-656-foot) firing area that
would require lava conditioning. Each range would occupy approximately 260
hectares (643 acres); however, most of this areaislocated within the Impact Area
(seeFigure5).

Facilities required at each range would include a control tower, an after action review
facility, and agenerd indruction building. Range 8 facilitieswould aso include an
ammunition breakdown building, an ammunition loading dock, an operationa/storage
building, latrines, a covered mess, bleacher enclosure, and range maintenance building.
Support facilities would include eectric service, access roads, parking, maintenance
area, unit saging area, earthwork, concrete tent pads, range flagpoles, fencing and
gates, and information systems (telephones).
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Thetraining at the Anti-Armor Live-Fire Tracking Range is anticipated to be
conducted 180 to 242 days per year. Threeto 10 combat vehiclesand 5to 10
support vehicles would be on site during each exercise. Approximately 10 tube-
launched, opticaly-tracked, wire-guided missiles, and 23 Javelin missileswould be
fired per year. No range of thistype currently exigsin Hawaii. The Anti-Armor Live-
Fire Tracking Range would be used as preparation for, and in conjunction with,
scenarios that would be executed on the proposed Battle Action Course. Endangered
plant surveys were conducted in the spring of 2002 (Arnett 2002a). Impactsto this
areawould be extensve and it is anticipated that all sengitive plant species located
within the Anti-Armor Live-Fire Tracking Range footprint will be impacted.

. Ammunition Storage

Facility development of the Ammunition Storage Facility (see Figure 27 in the
Transformation Biological Assessment) would require congtruction of three ova
ammunition igloos, an anmunition holding area, and security lighting for atotal area of
627 hectares (1,549 acres). The project isrequired to handle training ammunition for
one Stryker Brigade, and to store loaded vehicles. Munitions storage areas would be
equipped with intruson detection systems and closed circuit televison sysems. This
Steisdready disturbed and congtruction will not impact any natural resources.

. Bradshaw Army Airfield Runway

The runway upgrade would construct a 1,880-meter (6,168-foot) Class A aircraft
runway canted five degrees south from the existing runway for C-17 and C-130
arcraft; arcraft taxiways and parking gprons for fixed wing and rotary wing aircraft;
cargo loading and unloading pads; paved asphalt shoulders, one cargo pad; one
hangar with overhead crane and fire sprinkler system; gpproach indicators on elther
end of the runway, lighting for runway, taxiways, and pad; emergency generator; and
perimeter fencing. The runway would be 30 meters (98 feet) wide with 8-meter-wide
(26-foot-wide) paved shoulders. All existing structures within 152 meters (500 feet)
would be demolished. The disturbed areawould be larger than the site plan footprint,
but would be limited to the immediate surroundings of the exigting airfiddld. The only
gpecies observed within the project footprint is the Hawaiian hoary bat which has been
observed foraging around airfield lights at night (U.S. Army 20033).

. Ingdlation Information Infrastructure

The ingdlation information infrastructure project provides connectivity to the training
locations of the SBCT Trandformation at PTA, Bradshaw Army Airfield, and other
locations on theidand of Hawaii. Actionsinclude: 1) ingtdlation of fiber optic cabling
from anew information systems facility to two new termind equipment buildings, and
2) fiber optic and copper cabling to the consolidated command and range facility and
ranges (see Figure 27 in the Trandformation Biologica Assessment). No listed species
were observed within 200 meters (656 feet) of the project footprint.
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6. Fixed Tactica Internet
Eleven Fixed Tacticd Internet support structures would support four antennas and
would provide tactical communications infrastructure at home-gtation, enabling unitsto
train using digita equipment at dl times without the need for Sgnd unitsto deploy to
the fiedd. When linked to the ingdlation information infrastructure, the fixed tactica
internet would enable command and control integration of virtud and smulation
training with livefire

The Fixed Tactica Internet would be a group of antennas strategically placed
throughout the ingdlation and in training areas. Military vehicle radios would be able
to receive communication sgnals and process voice and data. Each support structure
on theidand of Hawaii would have four antennas ingtaled. Exigting antenna support
structure stes would be utilized when possible. The antennas would be vertica whips
goproximately five centimeters (two inches) in diameter and would not have cables or
support lines. The two antennae would be approximately two meters (six feet) long
and two would be about three meters (10 feet) long. No red warning lights would be
required. Each fenced site would be approximately six by eight meters (20 by 26
feet), enclosng afive-by-sx-meter (16-by-20-foot) concrete pad for the support
structure and shed. Siteswould be accessed by existing roads. Personnd would visit
the gtes prior to and after Army training events. No security lighting would beingtdled
at the gtes. Exigting roads will be used during congtruction. No listed plants or
vertebrates were observed within 100 meters (328 feet) of the project sites.

7. Tacticd Vehicle Wash
The proposed tactical vehicle wash rack would be designed to accommodate a 4-by
18-meter (13-by-59-foot) vehicle and is located south of Bradshaw Army Airfield
(see Fgure 27 in the Transformation Biologica Assessment). The facility would have
four wash stations and be able to wash two heavy tracked vehicles, two large vehicles,
and four smdl vehicles, or asmilar combination of vehiclesin an hour. The proposed
wash system would utilize a high-pressure wash system.  The used water would flow
through a sediment basin, an equdization basin, and a secondary treatment area.
Treatment would include oil and grease removal, grit remova, and organic control.
An oil-water separator would be provided to treat any resdud water that did not go
through the main sysem. The proposed congtruction will not impact any listed
gpecies. Thisfacility will assst in removing soil and seeds post-maneuver activity
which will minimize the risk of dien plant disperd.

8. PTA Tral
A 42-kilometer (26-mil€) long military vehicle trail would be constructed from
Kawaihae Harbor to PTA (see Figure 1). Thetrail would be 7.3 meters (24 feet)
wide, surfaced with gravel, and have 2.3-meter (7.5-foot) wide gravel shouldersfor a
total width of 12 meters (39 feet). Work requirements necessitate grading, paving,
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drainage improvements, culverts at stream crossings, guardrails at drop-offs, storm
drainage structures and lines to manage storm run-off. Work efforts would include
provisons for telecommunication lines dong the gravel road. Road grades steeper
than 10 percent would be paved with asphalt or concrete. Supporting facilities would
include provisons for shotcrete, guardralls, retaining walls, concrete swales, grass
swales, drainage structures, Sgnage, and information systems. No listed specieswere
present aong the right-of-way for this new trail and much of the areais heavily grazed
by cattle.

The PTA Trail would make the exigting tank trail unnecessary (see Figure 1). The
exiging military vehidetrall is difficult and potentialy dangerous for wheded vehicles
to traverse, and has not been used by the Army for anumber of years. The U.S.
Marine Corps dill usesthe exigting trail periodically and they are required to
coordinate this activity through the Army. The Army is not anticipating any future use
of theexigting trail. However, if afuture military convoy iscongdered, and it is
determined the action may adversdly affect critical habitat (e.g., near Puu Papapa) or
federdly listed species, then the Army will addressthisissuein a separate section 7
consultation with the Service.

Keamuku Parcd Land Use and Training

The Keamuku Parcel is owned by the Richard Smart Trust (Parker Ranch), and is approximately
9,074 hectares (22,422 acres) of fee smpleland. The parcel islocated between PTA proper, the
Mamalahoa Highway (SH 190), and Saddle Road (see Figure 1). The areawould be used for
maneuver to support training by the SBCT and Legacy forces. The proposed drop zone and
brigade task force maneuver training area have no associated congtruction. The parcel would be
used for company to battalion-size tactica operations. The Army currently uses the property on
an interim basis for maneuver training. Keamuku Parcel requires the congtruction of road(s). A
survey was conducted in the summer of 2002 and severd federdly listed plant species were
identified within the Keamuku Parcel primarily relegated to two puu (Arnett 2002b). One of these
puu is fenced to prevent cattle access.

Mounted and Dismounted Maneuver Training under SBCT

Smadll unit maneuvers and combat support training would include non-live-fire, mounted maneuver
training with Strykers, Humvees, cargo trucks, trailers, aswell asfoot training. Where gpproved
outsde livefire ranges, training exercises could involve vehicle movement, maneuvers and
convoys, foot maneuvers, bivouac, and aviation training. Vehicle maneuvers are congtrained by
topography and vegetation (and other gpplicable condraints), whereas foot maneuvers would
occur anywhere that safety or administrative regtrictions permit including high probability off-road
vehicle maneuver areas. Pyrotechnics use would occur anywhere that dismounted (and/or
mounted) training occurs in accordance with rules for pyrotechnics a PTA. The proposed SBCT
requires 241 maneuver training events, while one light infantry brigade requires 192 maneuver
training events.




Colond David L. Anderson 33

"Training load” isafunction of vehicle type, training activities, and quantity and severity of off-road
vehicle impacts, quantified by maneuver impact miles. PTA vehicle maneuver training load
estimates would increase approximately seven-fold compared to current training levels. A large
proportion of the SBCT maneuver requirements would be met by the use of the Keamuku Parcdl.
Annua SBCT mileage per vehicleis estimated to be 1.3 times greeter than Legacy vehicles.
Transformation of one brigade (plus severd smdl units) is anticipated to increase the training load
on Army lands three-fold. The distribution and proportion of off-road SBCT use is hot known at
thistime, but would likely be greater than current training. Whereas Legacy force vehicles are not
permitted to drive off roads on most of PTA, SBCT vehicles would be dlowed to travel off
established roads and trails in approved areas. Stryker vehicles would generally stay close to
dismounted units. The Stryker vehicle is expected to travel over rough surfaces not trafficable by
Humvees and other Legacy force whedled vehicles (U.S. Army 20033).

Deployment Training under SBCT

Deployment training would principaly involve moving troops and equipment from Schofield
Barracks Military Reserve on Oahu to other training areas including PTA. Aswith Legacy
training, transportation would use a combination of vessels and aircraft, depending on the type and
location of training. SBCT deployment training would be smilar to Legacy force training, except
SBCT units would be deployed at least twice ayear to PTA from Hickam Air Force Base or
Wheder Army Airfiddd usng C-17 or C-130 aircraft. Troops trangported to training load,
incorporates factors related to vehicle type, training activities, and quantity and severity of off-road
vehicle impacts, quantified by maneuver impact miles. Harbor would move by Strykers (up to 21)
and trucks (up to 10) dong the new PTA trail to theingalation. The difference between SBCT
srategic deployment and Legacy deployment isincreased vehicle and troop numbers.

Avidtion Training under SBCT

The frequency of aviation operations under SBCT would not differ from Legecy events. The
arcraft C-130 currently supports Legacy troops and SBCT training would include use of the C-17
planes. The aviation brigade would support some SBCT training requirements. Pickup and
landing zones would continue to be used for air assault operations by Legecy forcesaswdl as
Stryker units. Drop zones would be used by Legacy Forces only and not Stryker units.

Combined-Arms Live-Fire Training (CALFEX)

All CALFEX exercises would be carried out smilar to Legaecy training. The only increasein
CALFEXswould be the introduction of the reconnaissance, surveillance, and target acquisition
squadron, which could conduct up to three company CALFEXS per year.

Major Force-on-Force Training
Mg or force-on-force training would increase with the use of the Keamuku Parcel under the
proposed action.
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Live-Fire Maneuver Training

The principa training changes a PTA would involve increased range usage related to the Béttle
Action Course and Anti-Armor Live-Fire Tracking Ranges. Throughput requirements generaly
would increase for most ranges, and changes in amounts of usage vary by range and weapon
system (see Table 8 in the Transformation Biologicad Assessment). Mgor changesto live-fire
activitiesincude the addition of direct-fire gunnery and collective live-fire by the mobile gun system
and variants of the Stryker vehicle. Transformation would include an increase in ammunition (10
percent or more). Significant changes are anticipated for smal arms blank/ball/tracer rounds,
81mm High Explosive and 120mm High Explosivelillumination/mortar rounds, 105mm mobile gun
system cannon rounds (practice tracer rounds), Javelin and Dragon anti-tank munitions,
demoalition/pyrotechnic/smoke charges, and mines. Significant reductions (10 percent decrease or
more) are anticipated for 40mm practice grenade machine gun cartridges, AT-4 Anti-tank
missiles, and Hellfire/Stinger missiles. Indirect fire requirements by field artillery components
would be unchanged (U.S. Army 2003a).

Effects from Training

Training impacts to habitat include physica disturbance from vehicles and foot traffic/trampling, Site
usage (waste wire, cartridges, petroleum, oil, and lubricants, hazardous spills;, construction-
camouflage and excavation; noise-vehicles, wegpons, etc.), and munitionsimpacts. In the case of
live-fire, wildland fire potentid is an added factor. At PTA, Standard Operating Procedures arein
place to minimize many training impacts. For example, open fires are not dlowed during bivouac,
and the use of pyrotechnicsis specific to certain areas and under defined conditions (U.S. Army
Garrison 2002). Indallation Standard Operating Procedures will be reviewed by the Army
Directorate of Public Works Environmenta Divison and updated for SBCT activities upon
completion of the biologica opinion. Any changes or additions of new or revised Standard
Operating Procedure would require the gpprova of the Commander on PTA.

With adoption of the SBCT, more troops would move through the ingtallation and new training
opportunities would be available. Existing and future Standard Operating Procedures would
minimize environmenta impacts, reinforce the need to preserve and protect the vegetation, and
identify and date redtrictionsin areas of environmenta concern. New training activitieswould
introduce new avenues for site disturbance (e.g., Keamuku Parcd and ingtallation off-road
maneuvers), introduction of aien species (e.g., movement of weeds from the Keamuku Parcel
onto PTA proper), additiona noise concerns (e.g., larger aircraft), more dust sources (e.g.,
vehicle movement dong Redleg Trail, in the northern training areas, and on the Keamuku Parcdl),
and potentid for soil erosion (e.g., Keamuku Parcel and PTA Trall).

High-Probability Off-Road Vehicle Maneuver Areas

Off-road maneuver with Stryker vehicles, trucks, Humvees, and other vehicles and equipment can
cause severe environmenta damage. High probability off-road vehicle maneuver areas were
delineated through a process of examining avariety of the criteria across the landscape.
Dismounted maneuvers are generaly uncondrained by terrain and are considered possiblein most
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places outside of the Impact Area. Legacy and SBCT force vehicles climb and traverse dopes
somewhat smilarly. Rough lava surfaces at PTA cannot be traversed by Humvees and trucks, but
may be negotiable by Stryker vehicles. SBCT vehicles would be dlowed to travel off-road,
wheress such travel is not permitted under current training External Standing Operating
Procedures for Legacy forces. Maneuver planning and training are subject to Army range
Standard Operating Procedures with approva by Range Divison.

The following framework, developed cooperatively by Army Environmenta Divison, Army
Integrated Training Area Management (ITAM) saff, Army Range Divison, and the Army
Transformation Office was used to map areas with a potentia for SBCT vehicle traffic on PTA
and the Keamuku Parcel. Sower speeds and foot escorts may identify areasthat are
maneuverable by Stryker vehicles. If additiond mounted maneuver areas are identified, the Army
would reinitiate section 7 consultation with the Service.

Legacy and SBCT vehicles can conceivably climb dopes of up to 60 percent (27 degrees), but
this capability would be practiced on avery smdl proportion of land. These additional aress are
not mapped, but would be minima a PTA. The 30 percent dope cutoff is considered ared-
world military representation of driving.

Only exigting roads and trails will be used in pdila critical habitat asidentified by U.S. Army
Support Command Hawaii and the Service, on August 9, 1978 (Memorandum For: Chief of Staff,
Overlap of Critical Habitat for the Endangered Palila With Areas | and VI, Pohakuloa
Training Area (PTA), Isand of Hawaii).

Wildland Fire Management Plan

Over the past severd years, the Army has been developing a Wildland Fire Management Plan for
al ingdlation lands for which they are reponsible. The Army findized that document in
December 2003, however, the verson used for the anadyssin this biologica opinion was the Pre-
Fina Draft Wildland Fire Management Plan (WFMP). The overdl god of the plan isto reduce
the impact of fires by limiting their frequency, Sze, and severity while ill dlowing the Army to
maintain ahigh level of combat readiness. The WFMP provides comprehensve documentation of
the plans, policies, methods, and actions necessary to achieve this objective.

The WFMP describes the current fire Stuation in Hawaii and on Army lands specificdly, including
asummary of fire effects and the available fire history for each ingalation. Detall is provided to
describe fire prevention, preparedness planning, and suppression response. However, severa
topics account for most of the on-the-ground implications:
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1. Oneof thetop prioritiesisimplementation of a Fire Danger Rating Sysem. The
WFMP establishes a Fire Danger Rating System for each ingtalation that istailored to
the specific military uses found there and the loca weether and fud conditions.
Westher readings are taken every hour by remote automated weather Sations
(RAWS) placed a the inddlation. Thisinformation isimmediately available to Range
Control, who use the output from the remote automated wegther stations to determine
thelevd of firedanger. This, inturn, determines any redtrictions placed on military
training for that hour, as set by the WFMP. Redtrictions are relayed to troopsin the
field viaradio tranamisson. By restricting highly fire prone activities during periods of
high fire danger, the likelihood of afire gart isreduced. Additiondly, firesthat are
ignited are more likely to occur during periods of low or moderate fire danger, making
them eader to control and extinguish. At PTA, the WFMP Fire Danger Rating
System bresks up the large expanse of training lands into several smadller fire danger
rating areas. The fuels and wegther of each of these areas are more homogenous than
PTA asawhole, thus making fire danger rating more accurate.

2. The WFMP lays out locations and standards of fire breaks and fuel breaks. Fire
breaks are amilar to four-whed-drive roads and are cleared of dl vegetation to
minerd soil. Fuel bresks are swaths of cut, burned, grazed or otherwise modified
vegetation so that afire’ s behavior isreduced. The fue bresk widths are determined
by fuels, topography, and prevailing winds. The frequency of afud break’s upkeep is
dependent on the speed of regrowth and/or colonization. Generdly speaking, fud and
fire breaks in wetter locations require more frequent upkeep because vegetation will
grow more rgpidly than in dry locations. PTA will contain an extensive network of fire
breaks, fuel breaks, and fue management corridors, mostly on the north and west
sdes of PTA proper (Figure 7). The Keamuku Parcd, if acquired for long-term use,
will be surrounded by fire/fuel bresk combinations.

3. Four fud management corridors will be established and maintained providing areas
through which fire will not carry (U.S. Army 2003b). These corridors will provide
severd diginct areas within PTA where fire may be contained in order to prevent a
catastrophic fire event (see Figure 7). Each corridor will be gpproximately 100 to 300
meters (328 to 984 feet) wide, athough terrain, safety concerns, or protected
resources may condrain the width in some areas. Fuel specifications within the
corridor require that canopy cover not exceed 20 percent. Division of the western
portion of PTA into somewhat discrete Fuel Management Areas dlows for the
outplanting of listed plant species onste and reduces the risk of specieslossdueto a
large, catastrophic wildfire event.
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4. A wildfire prevention andyssisincduded for dl Army indalations covered by the
WFMP. Thisisaprioritization tool that alows managersto split ingdlationsinto
smadller pieces and then assgn each piece a prioritization leve for funding and
implementation of pre-suppresson projects.

5. Standard Operating Procedures for each ingtdlation are included in the WFMP to
outline responghilities, fire prevention, Fire Danger Rating System usage, Saffing
leves, equipment caches, fuel modifications, proper fire suppression actions, and post-
fire reports. The Standard Operating Procedures aso include fire prevention briefings
to be given to range users prior to commencement of training, notification listsin case
of fire, operationd decison charts for fires, and maps of resources, fuds, fire bregks,
and Fuel Management Aress.

6. Fuels management programs are described for each fire break, fuel break, or fuel
management area. All available fud management techniques are considered, but most
of the on-the-ground application is limited to mechanical cutting, herbicide application,
and prescribed fire. Grazing will be consdered as afuel management technique a
PTA, especidly in the Keamuku Parcdl.

7. Range Control gpprova and guidance must be obtained prior to firing al pyrotechnics.
Fire Department and Range Control personnd will have the authority to stop live-fire
training for noncompliance with any training regulation and/or the WFMP Standard
Operating Procedures.

8. Air support will include a military helicopter with a certified and trained aircrew
capable of performing fire bucket operations. The air support will be ongite at PTA
during livefire training operations. In addition, a backup helicopter under contract
sarvice to the Army will be ableto arrive & PTA within 90 minutes.

Fence Units

A western fence unit will be constructed to encircle Training Areas 19 and 22, and parts of
Training Areas 17 and 20 (see Figure 3). The fence unit will be approximately 8,700 hectares
(21,500 acres) and will connect with the northern section of the Kipuka Aldafence unit. 1t will be
as0lid hogwire fence, two meters (six fegt) tall. 1f the Keamuku Parcd is acquired for long-term
use, the western fence unit would be extended to include Hapl ostachys hapl ostachya plantsin
the southern parcel corner. The purpose of the western fence is to offset training impacts at PTA
by excluding ungulates which will reduce the browsing pressure on dl listed and native plants
within the fence unit. The western fence unit will incorporate the remaining areas that contain the
highest dengties of lised plants. Thisin turn will dso benefit the Hawaiian hoary bat by minimizing
habitat degradation to Sorphora Woodland. The removd of ungulates from these fence areas will
dlow ligted plant species and their habitats to regenerate naturaly. The western fence unit will not
change the current military use in the area.
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The exact location of the fence will be agreed to by members of the Implementation Team (see
Conservation Measures) and approved by the Army and the Service. The specific fence
boundary location will be surveyed for federdly listed endangered or threatened plant species.
Care will be taken to not disturb or impact any listed plant species during construction and
maintenance.

In addition to the western fence unit, five fence units encompassing approximately 607 hectares
(1,500 acres) will be constructed on the eastern portion of PTA for the protection of Slene
hawaiiensis and Asplenium fragile var. insulare from training actions and ungulates (see Figure
3). A sxthfence, in the eastern area surrounding S hawaiiensis plants, will be maintained.
Additiona fencing/protection for A. fragile var. insulare at lavatubes in the east range will be
congtructed. Also, amore permanent fence will be constructed around a grouping of

Hapl ostachys hapl ostachya near Puu Ahi where currently only asingle-drand fence exists. The
fence units will include a 75-meter (246-foot) buffer from listed plant occurrences, unless
otherwise gpproved by the Implementation Team. In addition, dust studies will be conducted to
determine the potentia effect of dust on listed plant species and native habitats near high traffic
and/or off-road aress.

Two fence units with buffers will be constructed on the Keamuku Parcel to protect I sodendrion
hosakae, Lipochaeta venosa, and Vigna o-wahuensis (see Figure 6). A cattle fence currently
surrounds Puu Papapa and this would be upgraded to preclude other types of ungulates and a
second fence will be constructed to protect Puu Nohonaohae. The exact boundary for the fence
on Puu Nohonaohae will be determined by the Implementation Team.

|nstallation Boundary

The PTA ingdlation boundary was modified dightly aong the western border and future Army
maps and figures shdl reflect this change. Updating the boundary will not change the action areg;
therefore, the federdly listed species affected by the action remain the same,

Off-Road Mounted Vehicle Maneuver Area

The off-road mounted vehicle maneuver areais where vehicles, particularly Strykers, will be
alowed to maneuver with only afew redtrictions (see Figure 6). The designated off-road
maneuver areaislocated in the northern portion of PTA proper and will extend into the Keamuku
Parcel upon acquisition. Strykerswill be dlowed to traverse dl other areas only on designated
roads. This off-road area associated with SBCT training was modified and no longer includesthe
areain the Kipuka Kaawamauna Endangered Plants Habitat and Training Area 19 as depicted in
the Transformation Biologicd Assessment. In addition, the off-road mounted vehicle maneuver
areawill not include lands in Mauna Kea State Park (see Figure 6). The off-road mounted vehicle
maneuver area is estimated to be 11,685 hectares (28,874 acres), areduction of 981 hectares
(2,424 acres) from the area cited in the Transformation Biologica Assessment. This acreage
includes the Keamuku parcel. It is anticipated that al designated off-road maneuver areas will be
permanently impacted by the training actions of Stryker vehicles.
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CONSERVATION MEASURES

When used in the context of the Act, “conservation measures’ represent actions proposed by the
Federd action agency that are intended to further the recovery of and/or minimize or compensate
for project effects on the species under review. Because conservation measures are pledged in
the Project Description by the action agency, their implementation is required under the terms of
the consultation. The following measures will reduce the overdl project impacts associated with
Legacy and SBCT Trandformétion training activities by avoiding or minimizing specific Army
actions on listed species. The following represent conservation measures as proposed by the
Army as part of the overdl action.

PTA Implementation Plan

The Implementation Team is responsible for a number of tasks that will be discussed in this
biologica opinion and asummary of their responghilitiesisincluded in Appendix C. The Army
will develop and implement an Implementation Plan in accordance with the following measures:

1. Many of the management actions that will be implemented by the Army are rdeively
new and untested; therefore, success cannot be ensured at thispoint. It iscritical that
the management actions the Army implements are closdy examined and modified as
needed to ensure success and reduction of impactsto listed species. Thiswill be done
through an Implementation Plan, to be developed by the Army in consultation with the
PTA Implementation Team congsting of Army, Service, and State biologigs familiar
with the species and the conservation areas. The team may advise that sections of the
PTA Implementation Plan be written and or reviewed by appropriate experts. The
PTA Implementation Plan must be approved by the Service.

2. The Army, in coordination with the Service, will assemble an Implementation Team to
determine measures necessary for the preservation and enhancement of federaly listed
endangered or threstened species and pdilacritica habitat at PTA. The Team will
consst of Army, State, and Service representatives familiar with the species. Portions
of the Implementation Plan may be written and/or reviewed by other appropriate
experts. The Implementation Team shdl be convened within 90 days following the
issuance of the biologica opinion.

3. Thebiologicd saff & PTA is currently using an Ecosystem Management Program Plan
(U.S. Army 2003c) that directs their management and funding for natural resource
work & PTA. The Implementation Team will incorporate the gppropriate actions,
ongoing management, and gods from the Ecosystern Management Program Plan into
the Implementation Plan to consolidate planning documents for PTA. The
Implementation Team shdl resolve any incons stencies between the objectives of the
Implementation Plan and the existing Ecosystem Management Program Plan.
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Currently the Ecosystem Management Program Plan addresses the following
biologica resource issues:

a Rare plant conservation and management projects and godls, including monitoring
protocols for federaly listed endangered or threatened species, weed control, invasive
plant inventory and documentation, and ungulate and ant control.

b. Rare plant augmentation and reintroduction, including planning, propagation,
outplanting, ex situ genetic storage, and Site management.

¢. Rodent and invertebrate control programs to include the establishment of bait
stations and snap-trap transects for rodents and the mapping and control of ants.

d. Avian surveys to detect changes in population demographics, vigor, and total
population numbers.

e. Facilities maintenance and the establishment of additiona plant propageation and
support facilities as needed.

4. Inaddition, the PTA Implementation Plan must include, at a minimum, the following:
a time framesfor initiating various phases of the Implementation Plan;
b. identification of priority Species, areas, and actions,

C. definitions of success for listed gpecies population management and habitat
managemen;

d. incorporation of the existing PTA Outplanting Plan into a comprehensive
management strategy to address methods for plant collection, Ste selection and size,
propagation, population reintroduction, outplanting density and habitat management for
the listed plant species at PTA;

e. methods for monitoring, data tracking, andysis, and feedback;

f. agross-scae estimate of minimum viable population for each species requiring
outplanting;

0. acod edimate for plan implementation;

h. updating Standard Operating Procedures to include pertinent environmental
messures outlined in this biologica opinion and Transformation Biological Assessment
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to ensure thet training actions a PTA avoid harming any listed plant or animd species;
and,

i. the ultimate god of increasing population dengty and abundance of listed plantsin
various Fuel Management Areas to avoid wide-scae species|oss during a
catastrophic event such asfire.

5. ThePTA Implementation Team will review the progress of the Implementation Plan
annualy and make recommendations to the Army regarding adaptive changesin
management srategy. The Service will have find approva regarding changes to the
Implementation Plan to ensure they are consstent with the goa's of the consultation
and thisbiologicd opinion.

6. Plants and/or seeds for population augmentation offsite for | sodendrion hosakae,
Lipochaeta venosa, Vigna o-wahuensis, and Hapl ostachys hapl ostachya will be
provided to other agencies (public and private) working to recover these species. The
Army Natura Resources staff will maintain alist of plants/seeds available and make
the list avallable to other agencies. The Implementation Team will make
recommendations as to which agencies should be natified on availability of propagules
of these species.

7. The PTA Implementation Plan will be completed by December 31, 2004. Measures
intended to minimize impacts to listed plants and critica habitat will begin within Sx
months of the Service issuance date.

8. If concurrence on the find Implementation Plan cannot be reached between the
Service and Army during the development of the document, then this consultation will
be reinitiated in order to determine if ajeopardy threshold has been surpassed.

9. Management of the Keamuku Parcel will be included in the PTA Implementation Plan
and the Integrated Natura Resources Management Plan. Those items addressing
federaly endangered or threatened species protocols will be extended to Keamuku
species populations with long-term lease or purchase of the parcel.

Fence Units and Buffers
The Army will develop and congtruct severd fence exclosures and buffers in accordance with the
following criteria

0. The Army shall congtruct an exclosure on the western portion of PTA to minimize
threats to federdly listed plants and the Hawaiian hoary bat. This western fence
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10.

11.

unit will be in addition to the 2,900 hectares (7,166 acres) of existing fences at
PTA. The sze of the wester fence unit will be approximeately 8,700 hectares
(21,500 acres) but exact acreage will depend upon the find positioning of the
fence boundary. The god isto include as many listed plant occurrences within the
fence boundary while at the same time not directly impacting any plant
occurrences during congruction. Thefind location of the western fence unit shall
be findized by the Implementation Team. The fence unit shal be completed by
December 2008, and may be constructed in phases, but with demonstrable
progress accomplished by the end of each year.

Ungulates shdl be removed from al future fence exclosures (i.e. the western fence
unit and al eastern fence exclosures). The existing fenced areas, Kipuka
Kaawvamauna, Kipuka Alaa, and Puu Kapele shal be kept ungulate free. In
addition, if the Keamuku Parcel isleased or purchased, then fence exclosures will
be constructed around Puu Papapa and Puu Nohonaohae and these shdl be
maintained ungulate free. A 75-meter (246-foot) buffer shdl beincluded in the
Keamuku fence units to reduce indirect effects of Army training (off-road
maneuver) and maintenance of fuel modification areas on plants near the base of
the cinder cones. All ungulates shdl be removed from the new fence exclosures
by 2010. Anannud aerid survey of each fenced area shdl be conducted after
2010 to ensure that ungulates have not returned to the fence units. Ground
surveyswill ensure the fencelines are intact. If ungulates are observed,

gppropriate hunts or snaring shdl immediately commence to remove these animds.
Complete remova of ungulates may be difficult to maintain a dl times due to the
Sze, topography and/or dendty of vegetation within the various exclosures,
however, the god isto have dl fence units as ungulate free as practicable. The
Implementation Team shall address the frequency and logigtics associated with
fence maintenance and hunting programs to accomplish the ultimate objective.

All individuds of Neraudia ovata, Solanum incompletum and Hedyotis
coriacea will beincluded in the western fence unit unless they are located on non-
Army lands. In addition, a 75-meter (246-foot) buffer (or a reasonable buffer
determined by the Implementation Team) shdl be included in the fence design for
these individuds due to their extremely low numbers.

On the eastern Sde of PTA, fence units dong Redleg Trail will aso be constructed
to protect sendtive lava tubes and crevices that provide habitat for Asplenium
fragile or Slene hawaiiensis (see Figure 3). The fence units shal consigt of
gpproximately 607 hectares (1,500 acres). A minimum of 20 lava tubes suitable
for or containing A. fragile shall be enclosed by protective fences (or grates) to
minimize impacts from training activities and browsing pressure from ungulates.
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The exact location of these eastern fence units shal be determined by the
Implementation Team in cooperation with the archeologica staff located a PTA.

A 75-meter (246-foot) buffer shal be established dong the northern section of the
Stryker off-road maneuver area adjacent to the large occurrence of Haplostachys
hapl ostachya (see Figure 3). This buffer will be established to reduce indirect
impacts of dust as Stryker vehicles move off-road through this area enroute to the
Keamuku Parcel.

Synopsis of Training Minimization Efforts

The Army will implement the following measures to avoid and minimize impacts from Legacy and
Transformation training:

1.

The PTA Naturd Resources Office will review al current and future training
scenarios to ensure that any training plans that have the potentid to affect federaly
listed species comply with thisbiologica opinion.

Artillery training will be restricted to established firing points and ranges.

Off-road maneuver activities will be dlowed only in desgnated aress, dl other
aress are off-limits to off-road vehicular training.

Bivouac will be restricted from sengitive areas. Future bivouac Stes, other than at
ranges and firing points, will require surveys and gpprovad by the Natural
Resources Office to ensure that an adequate buffer is established and maintained
to avoid impacts to listed plant species.

Hunting protocols will be reviewed and updated to ensure thet dl privately owned
vehicles will be regtricted to established roads and trails.

Aviation pilots and arfield personnd will be ingtructed to document dl bird and
Hawaiian hoary bat strikes with the PTA Natural Resources Office. Any physical
remains will be preserved as best as possible and given to the PTA Natural
Resources Office for identification with the results forwarded to the Service.

Firing point Site improvement methods will be developed by the Army to reduce
dust and risk of fire and implemented in conjunction with the Implementation Plan.

Staff from the Naturad Resources Office will ingpect the perimeter of the Bradshaw
Airfidd quarterly for dien species and remove invasive plant or anima species
identified within the airfield environs
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0.

10.

The Army will actively follow the “ Environmental Restrictions’ described in 25"
ID (L) & U.S. Army Hawaii Regulation 210-6, Training (Draft) (U.S. Army
2001) and update them as gpplicable pursuant to this biological opinion and the
find Implementation Plan.

All ongoing and future congtruction projects will utilize rock from ongte locations
a PTA to minimize inadvertent transport of invasive plant seeds.

Biologicd Studies

The Army will implement the following measures to avoid and minimize impacts from Legacy and
Trangformetion training by incorporating the following actions:

1.

The Implementation Team shdl develop adust accumulation study to identify
whether dust adversdly affects on avariety of native plant species (e.g., mamane).
The study will evduate different growth forms, habitat types, and families (e.g., the
effect of dust on photosynthetic rates and, therefore, plant vigor). This study shall
include potentia habitat degradation from dust due to the use of Stryker vehicles
within and adjacent to palila critica habitat, and to assess the efficacy of the buffer
in minimizing any such impacts. Woodland habitat containing Hawalian hoary bat
roost areas shal be included as a component of the dust study. If it is determined
that other factors may be affecting the hedth and vigor of mamane-naio woodland
(particularly in pdilacritical habitat) then studies shal be developed and
implemented to determine the cause for lack of mamane recruitment. If itis
determined that dust does have a detrimenta impact to plant vigor or abundance,
then the Implementation Team shdl assis with designing measuresto minimize
impacts. The Army shdl implement dust reduction measures (e.g., graveling of
roads, additional buffers, reduce vehicular use, etc.) as specified by the
Implementation Team.

Avian surveys will be conducted to determine species presence, abundance, and
habitat use by Hawaiian dark-rumped petrel or uau, Hawaiian goose or nene, and
Hawaiian hawk or io. Radar surveys shall be conducted for the petrel by
biologists with experience in the use of radar equipment. Service biologists will
assgt with these surveys. The radar equipment will be provided by the Service,
but the Army will be responsible for equipment trangport to and from the idand of
Hawaii, transport of Service personnd to the sudy Stes, providing asuitable
vehicle on which to mount the radar during surveys, and for expert technician
costs. These surveys can be scheduled to occur concurrently with hawk surveys.
These and other bird surveys will be scheduled to occur at or near the optimum
period and conditions for encounter. Daytime surveys shdl be completed for the
io and nene. Details of survey methodology shdl be findized by the
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Implementation Team. Surveys for these gpecies shal be initiated by 2005 and
completed within two years of initiation.

Hawaiian hoary bat surveys shall be conducted to determine species abundance
and habitat use by expert biologigts familiar with the use of bat detectors, mist
netting, tagging and/or other appropriate techniques for bat detection. Details of
the survey methodology shdl be finaized by the Implementation Team. These
surveys shdl be initiated before the end of 2005.

The PTA Integrated Naturd Resources Management Plan (INRMP) will be
revised to reflect the additiond requirements and conditions of this biologica
opinion. The Implementation Plan shdl be included as an addendum to the PTA
INRMP.

Keamuku Parcel

The Army will implement the following measures to avoid and minimize impacts from Legacy and
Transformation training on Keamuku Parcd:

1.

Surveys of Keamuku Parcel gulches and gullies will be completed to determine the
need for additiona studies prior to the initiation of Transformation training events.
Surveys will focus on areas of interest including rough lands and stony lands, semi-
intact Dodonaea shrublands, and areas identified in Arnett (2002b) as
Pennisetum setaceum with scattered Dodonaea viscosa, Pennisetum setaceum
- Dodonaea viscosa association, and rangelands. A copy of the survey results
shall be sent to the Service. All new occurrences of plants shal either be fenced in
Situ or genetic materid shdl be collected for propagation and eventua outplanting
within an gppropriate exclosure.

If the Keamuku Parcd is leased or purchased for Transformation training, the
cinder cones, Papapa and Nohonaohae, will be fenced and all training activities
will not be alowed within these two fence units.

No smoking will be permitted aong the military vehicle trall within the Keamuku
Parcd (either in or outside of avehicle). All military vehicles usng the new vehicle
trail west of the Keamuku Parcel will not deviate from the hardened road surface
to minimize risk of fire from cataytic converters and the illegd cigarette toss.

Prior to the commencement of training activities in the Keamuku Parcel, seed will
be collected and cuttings made from the Vigna o-wahuensis plants that are
located along the western border of the parcel.
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Wildland Fire Management Plan
The Army will implement the WFMP for PTA:

1 The WFMP will address the following actionsincluding: establishment and
maintenance of fud breeks, fire bresks, and fue management corridors; dip tanks;
suppression measures; and implementation of a Fire Danger Rating System.
Implementation of the aforementioned measures shdl have time frames and due
dates that will be stipulated in the WFMP. The Army will implement these
measures pursuant to the agreed-upon dates.

2. The Army will inform the Service via phone or email within 24 hours after afire
occurs outsde the Impact Areafor live-firetraining. A copy of the report will be
sent to the Service within three (3) working days.

3. Prescribed burns will require separate consultation with the Service.

4, The WFMP will be an adaptive document and will be revised when new
information isavallable or if it is determined by the Service or Army fire specidids
that additional measures are necessary to further reduce the risk of fire. Biologists
and fire personnd from the Army and Service shdl meet annudly to review the
efficacy of the plan, discuss documented fires on the ingdlations, and determine
any necessary modifications to the Standard Operating Procedures to ensure that
the best measures are being implemented that would reduce and minimize the risk
of firesat PTA. Modifications to the WFMP shdl require the concurrence of both
the Army and the Service.

5. To avoid the possibility that future fires are caused by lack of compliance with the
Standard Operating Procedures, the Army will implement measures to ensure
compliance.

6. Two trained personnd and a Humvee equipped to fight afire will be present on
the ingdlation during any traning exercise & PTA.

Invasive Plant Control
The Army will implement the following measures to reduce the introduction and spreed of, or
where possible, to eradicate, invasive plant species.

1 The Implementation Team will develop and the Army will implement a non-native
invasive plant monitoring program within, and adjacent to, landing zones, trails, and
roadsdes. Newly identified non-native plants shdl be eradicated using the most
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effective means for those species. Monitoring and eradication methods for
invasve dien plants will be included as part of the PTA Implementation Plan.

All vehideswill be thoroughly cleaned in the wash rack facility prior to returning to
Oahu to minimize the risk of spreading non-native plant species (particularly
Pennisetum setaceum). Vehicle washing will remove seeds and large clumps of
soil that may have accumulated on the vehicles and minimize the spread of weeds.
Once vehicles are washed in preparation for returning to Oahu, they shdl travel
only on paved roads until they reach the harbor for transport. Specific training will
be provided and soldiers will be required to clean their gear and vehicles prior to
arriving on theidand of Hawali and prior to returning to Oahu.

The Army will continue to implement an educationd program regarding cleaning
vehides and fidld gear to dl troops using the PTA inddlation (education materias
will be reviewed and approved by the Service). PTA soldier briefing cards will be
reviewed and updated to include the importance of clean equipment and clothes
for the prevention of alien species spread and introductions.

Invasve Anima Control

The Army will implement the following measures to reduce the introduction and spreed of, or
where possible, to eradicate, invasive anima species.

1.

The Army will brief soldiers asthey arrive a PTA on theimpactsthet dien
reptilian gpecies, particularly brown treesnakes (Boiga irregularis), can have on
Hawaii’s environment. The Army shdl require that al snake and lizard sghtings
be reported to the Army Natura Resources Office immediately. All reports of
such observations will be investigated and results reported to the Service and the
Hawaii Department of Land and Natura Resources - Divison of Forestry and
Wildlife and Hawaii Department of Agriculture.

The Army will require that al vehicles be washed in the wash rack facility a PTA
prior to returning to the idand of Oahu. This measure will minimize animds (e.g.,
invertebrates) trangported to Oahu from the idand of Hawaii.

All plants or plant products shdl be carefully ingpected by staff from the Natura
Resources Office to ensure that al materids are free of infestation from dien frogs,
lizards or snakes. Plant products should only be purchased from pest-free plant
vendors.

The Army will follow State and Federd pedticide regulations when using toxicants
for dien species control or eradication associated with military operations or
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natural resources management. All application will be pursuant to manufacturers
directions and Army Standard Operating Procedures.

5. If anew introduction of an dien animd is found, the source and time of the
introduction will be identified, and the areawill be searched and treated with an
gppropriate pesticide to eradicate other individuals of the target species that may
be present. In addition, an area deemed adequate to cover the potentia dispersal
distance of the new dien anima will be searched and treated as well.

6. The Army shdl provide assstance, possibly financid, to complete the regigtration
and Nationa Environmental Policy Act (NEPA) compliance for aerid broadcast
of rodenticide a PTA. The Army has been an active participant and supporter of
the efforts to obtain gpprova from the Environmental Protection Agency for
conservation uses of rodenticides, including the registration of aerid broadcadt,
since the inception of the inter-agency Toxicant Working Group in 1993. The
Army’s natura resource management has greetly benefitted from the use of
rodenticide in bait Sations as a result of regigtrations obtained by the Toxicant
Working Group. Aerid broadcast will Sgnificantly improve the Army’s ability to
achieve their conservation godsin a cogt-effective manner. However, before this
management tool can be used, the registration process must be completed, NEPA
compliance completed, and early uses of aeria broadcast will need to be
monitored for impact to the environment and non-target species. The detalls of the
Army’s assstance and involvement in the registry and NEPA compliance for aerid
broadcast of rodenticide shal be addressed by the Implementation Team.

7. Once aerid rodenticides are gpproved by the Environmental Protection Agency
and the Hawaii Department of Agriculture, Pesticides Branch, the Army shall treet
fenced areas to include Kipuka Alda, Kipuka Kadawamauna, and the western
fence unit annudly with aerid broadcast of the rodenticide as alowed by the labels
and where logigticdly feasible. The details of this measure will be addressed by
the Implementation Team after product regidtration is complete. The Army will
continue using bait sations and/or other appropriate methods of rodent control in
the interim.

Reduction and Avoidance of Endangered Species from Foot Traffic
The Army will develop and implement the following measures to avoid and minimize foot traffic
impacts on listed species.

1. The Army will establish Sgnage to identify areas that are off limits due to the presence of
federaly listed species.
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2.

The Army will educate each sat of new soldiers regarding the need to avoid listed
gpeciesin order to minimize trampling/crushing of native vegetation, especidly in
Ranges 19, 22 and 23. Any new bivouac location will be surveyed for listed
plants and an adequate buffer established as determined by the Implementation
Team prior to use.

The Army will establish Land Condition-Trend Andyss (Integrated Training Area
Management) plots to monitor impact of foot traffic trampling by infantry soldiers.

Integrated Training Area M anagement

The Army will develop and implement the following measures to avoid and minimize impacts from
Integrated Training Area Management activities:

1.

All plant materia purchased by Integrated Training Area Management staff for
revegetation shal be certified free of invasve species prior to moving the plantsto
any natura areasfor planting. The certification will be outlined in the
Implementation Plan and follow procedures previoudy established in the Makua
Military Reservation Implementation Plan (U.S. Army Garrison 2003).

When using grass seed to revegetate an areg, Integrated Training Area
Management will periodicaly monitor these areas and immediately remove
invasive plant species when observed.

The Army will maintain aminimum of 12 percent ground cover in off-road
maneuver areas a PTA. Thiswill be reviewed by the Implementation Team.

Pdila Critica Habitat Minimization Measures

The Army will develop and implement the following measures to avoid and minimize impacts from
Legacy and Transformation training to pdilacritica habitat:

1.

A 75-meter (246-foot) buffer will be established along the southern edge of the
Pdila Critical Habitat Area B to reduce the impacts from Stryker off-road
maneuvers. If it isdetermined, and agreed to by the Implementation Team, that
Stryker use in this area does not result in adverse impacts to adjacent vegetation
(pursuant to soil type, minima numbers of vehicles being driven in this area, etc.)
then the buffer can be reduced. However, if monitoring indicates that the buffer is
being impacted by Stryker activity (indicating that the GPS on-board navigation
system isinaufficient to curtall Stryker incursion into the buffer), then amore
obvious method of boundary demarcation will be necessary, such as Selbert
stakes (41-centimeter (16-inch) piece of PV C pipe wrapped with bands of white,
yelow and/or red reflective tape).
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2.

Smoking in pdilacritica habitat will be permitted only in designated, non-
vegetated areas within firing points or bivouac stes to reduce the risk of ignition of
wildfire. All cigarette butts will be digposed of in meta containers that shdl be
provided a each designated smoking area.

An experimenta study shdl be developed by the Implementation Team to
determine whether rodents are limiting germination and recruitment of mamane.
Methodology may include comparing mamane seed abundance, germination rate,
and recruitment in areas with rodent control to areas without rodent control. The
Implementation Team shdl determine the timing of this Sudy.

Congruction Activities

The following measures will be apart of the construction and maintenance of al Trangformation
congruction projects to minimize and avoid impacts to native vegetation and listed species.

1.

All congtruction vehicles and earth-moving equipment will be thoroughly cleaned
and ingpected (to remove dl soil and seeds) before moving on to PTA
congtruction Sites.

All congtruction equipment will be confined to the PTA areaor subject to
subsequent cleaning and ingpection if moved offsite during congtruction.

Congtruction employees will be educated on the need to wear clean clothes and
maintain clean vehicles

If a congruction Steiswithin 75 meters (246 feet) of alisted plant occurrence,
then congtruction grading or earth moving operations shdl be sprayed with water
to reduce airborne dust.

Naturad Resources personne will be consulted and gpprove adl auxiliary
congtruction support sites. Natural Resources personnel will ingpect construction
and auxiliary stes quarterly for dien species. If dien species are found, then
appropriate eradication measures shal be immediately implemented.

Night-time congtruction activities will be coordinated with the Service.
The congtruction crews will follow the established Army protocols for proper use

and disposd of petroleum, oils and lubricants when refueling or working on any
congtruction equipment or vehicles.
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STATUSOF THE SPECIESAND ENVIRONMENTAL BASELINE

The following section combines Status and Basdline discussions for pdila critical habitat and the

gpecies asoutlined in Table 2.

Table 2. Federdly listed species covered in the PTA biologica opinion.

52

Status Scientific Name Hawaiian/Common Name
Plants:
Endangered | Aspleniumfragile var. insulare Fragilefern
Endangered | Haplostachys haplostachya Honohono/Hawaiian mint
Endangered | Hedyotis coriacea Kioee/lesther leaf sweset ear
Endangered | Isodendrion hosakae Aupaka
Endangered | Lipochaeta venosa Nehe
Endangered | Neraudia ovata Malal oa/spotted nettle bush
Endangered | Portulaca sclerocarpa Poe, ihi, ihi makole
Threatened | Slene hawaiiensis Hawaiian catchfly
Endangered | Slene lanceolata Lanceeaf catchfly
Endangered | Solanum incompletum Popolo, popolo ku mai
Endangered | Soermolepis hawaiiensis Hawaiian pardey
Endangered | Stenogyne angustifolia Cregping mint
Endangered | Tetramolopium arenarium ssp. None

arenarium
Endangered | Vigna o-wahuensis Cowpea, Oahu vigna
Endangered | Zanthoxylum hawaiiensis Ae/Hawaiian ydlow wood
Animals:
Endangered | Lasiurus cinereus semotus Opeapea/Hawaiian hoary bat

Status of the Species - Asplenium fragilevar. insulare (fragile fern)

Species Description Asplenium fragile var. insulare isafern in the Aspleniacese, or spleenwort

family. Itisaperennid plant that is ddicate, smdl to medium-szed and terrestrid. The rhizomes
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are decumbent and 3 to 12 millimeters (0.1 to 0.5 inch) in diameter. The fronds are 15 to 46
centimeters (6 to 18 inches) long and 1 to 3 centimeters (0.4 to 1.2 inches) wide. Thefronds are
often proliferous with one to many proliferations on the upper stipes and lower rachises. It can be
differentiated from other Asplenium in Hawaii by its habitat; its narrow, long-linear, pae green
fronds; dull gray or brown stipes with two greenish ridges on the upper surface; and occasiond
one to many plantlets on the upper stipes and lower rachises (Pamer 2003).

Liding Status Asplenium fragile var. insulare was federally and State-listed as an endangered
species on September 9, 1994 (59 FR 49025). A recovery plan was adopted for this speciesin
April 1998 (Service 1998a). Critica habitat was designated for this species on Maui on May 14,
2003, and on theidand of Hawaii on July 2, 2003 (68 FR 25934; 68 FR 39624).

Higtoric and Current Didribution Asplenium fragile var. insulare was known higoricaly from
East Maui and from theidand of Hawaii. Higtorically, the species was present on east Maui,
recorded from the north dope of Haleakala and on Kanahau Hill (U.S. Army 2003a). Onthe
idand of Hawaii, A. f. var. insulare was found at Kaaeha, Laumaia, Keanakolu and Umikoa on
Mauna Kea, Puu Waawaa on Huddai, west Keawewai, above Kipuka Ahiu on Mauna Loa, and
near Hilo. Currently on Maui there are two occurrences with 18 individuals found in Kdidinui
within the East Maui Watershed Partnership. On theidand of Hawaii, A. f. var. insulare is
currently found in 17 occurrences with more than 600 individuds. There are 13 occurrencesin
PTA, onein Hawaii Volcanoes Nationa Park, two just south of the Upper Waiakea Forest
Reserve and the Mauna Loa Forest Reserve, and one occurrence in the Keokea section of the
South Kona District (68 FR 25934; 68 FR 39624).

Ecology On Maui, Asplenium fragile var. insulare is found within sreeamsde hollows and
grottoes that occur in mesic to dry subdpine shrubland dominated by Leptecophylla
tamelameiae and Sadleria cyatheoides, with scattered Metrosideros polymorpha. Asplenium
fragile var. insulare has dso been observed in montane wet ohiaforest in rocky gulchesin
association with other fern species. Asplenium fragile var. insulare has been observed at
elevations between 1,682 and 2,407 meters (5,518 and 7,897 feet).

Ontheidand of Hawaii Asplenium fragile var. insulare growsin moist and dark areasin large
lavatubes, pits, and degp cracks on varying ages of lava that have moderate soil or ash
accumulation, and is associated with mosses and liverworts. The species can occasondly be
found growing in the interface between young aa and older pahoehoe lavaflow deposits. At PTA,
the speciesis found in sparse or open Metrosideros Tredand, with shrub understory,
Myoporum-Dodonaea or Myoporum-Sophora Shrublands, Sophora-Myopor um-Chamaesyce
Shrubland, and Leptecophylla-Dodonaea Shrubland. Associated native plant species include
Dryopteris wallichiana, and Grammitis hookeri (U.S. Army 2003a). Plants are frequently
found growing in white minera deposits of caves without any soil or ash accumulation.
Reproductive cycles, longevity, specific environmenta requirements, and limiting factors are
unknown. No gametophytes (gamete-producing life stage) have been found, and the age-class
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structure of the sublocations sampled at PTA was determined to be 100 percent reproductive
adults (U.S. Army 2003a; 68 FR 25934).

Threats Aspleniumfragile var. insulare isthreatened by browsing by feral sheep and goats,
competition for light, space and nutrients with Pennisetum setaceum; and habitat degradation or
destruction when lava tubes or cavesfill with debris and subsequent invason by non-native plants.
Fire and military operations aso threaten this species, and, due to the smdl remaining number of
occurrences and individuds, asingle natural or human-caused environmenta disturbance could be
catastrophic to the species (U.S. Army 2003a).

Conservation Needs of the Species The most important conservation need of Aspleniumfragile
var. insulare isto protect high eevation lava tubes which includes construction of fenced
exclosures around al known occurrences and/or control or remova of feral ungulates. The areas
that are most important for protection include PTA, Keahou and Kulani forests and portions of
Kapapaa and Kau Forest Reserves. In addition, the following conservation actions are needed:
propagation and maintenance of genetic stock ex situ, augmentation of extant occurrences and
establishment of new occurrences within the species hitorical range; control or eradication of
non-native plants, protection from fire and human disturbance; implementation of a comprehensive
monitoring program; surveys to identify individuas and/or occurrences that may exist in former
habitats, or that may be present in areas that have not been surveyed recently. The establishment
of Waihaka Natural Area Reserve and protection of its native habitat are much-needed
consarvation actionsfor A. f. var. insulare (Service 1998a). In addition, a State-wide
management plan that identifies areas and landscapes for the long-term conservation of al known
occurrences of A. fragile var. insulare isneeded. As part of this management plan, landowners
and managers should delineste management units to conserve this species and other native species
through threat control and habitat restoration.

Ongoing Conservation Actions Propagation of Asplenium fragile var. insulare from spores has
beeninitiated a Army facilities, the Harold L. Lyon Arboretum on Oahu and the Cincinnati Zoo
and Botanica Gardensin Ohio. The preliminary results indicate that some spores will germinate
and some gametophytes have developed into sporophytes. All plantsin collections are from PTA,
none are from Maui or other occurrences on theidand of Hawaii. Conservation actions within the
Olaa Kilauea Partnership are anticipated to protect and potentidly alow for natura recruitment of
A. F.var.insulare. A portion of Kapapala and Kau Forest Reserves (Waihaka) that is important
for the protection of A. f. var. insulare and other native plants has been proposed, but not yet
officidly recommended, for incluson in the State-wide Naturd Area Reserve system.

Environmental Baseline

Status of the Speciesin the Action Area Currently, 605 plants are known to be in the action area
in Training Areas 2, 21, 22, and 23 (see Figure 37 in the Transformation Biologica Assessment),
representing 93 percent of the naturaly occurring Asplenium fragile var. insulare State-wide
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(Evans 2003a; U.S. Army 2003a). Thefernisfound a PTA in the Kipuka Alaa, near Kipuka
Kaawamauna and Puu Koli, on the 1843 lavaflow, and in pdilacritical habitat.

Threatsin the Action Area While Asplenium fragile var. insulare istypicdly found in lava tubes
and cavestha are off-limits to military personnel, other threats to this speciesin the PTA action
areainclude browsing by feral sheep and goats, competition with Pennisetum setaceum; and
habitat degradation or destruction when lava tubes cave in or fill with debris, with subsequent
invason by non-native plants. Military actionsincrease therisk of fire, facilitate the spreed of
non-native plants, and increase dust deposition from military activities such as off-road maneuvers.
A single naturd disturbance or human-caused environmenta disturbance from military action could
be catastrophic for the pecies, as the mgority of the extant individuas are found within the action
area

Conservation Needsin the Action Area An Implementation Plan for PTA will be developed
(incorporating conservation actions from the exigting Ecosystem Management Program Plan) and
implemented to address long-term conservation needs of Asplenium fragile var. insulare. These
management actionswill include: fencing and subsequent control of feral ungulates; reduction of
non-native invasve plants, monitoring known occurrences of A. f. var. insulare; and reducing
training impacts particularly fire. Specificaly, the Army should protect individua plants and
occurrencesof A. f. var. insulare and their habitat in lava tube entrances from feral ungulates by
congtruction of fenced exclosures or grates and by increased hunting on the eastern portion of
PTA. Inaddition, control or eradication of non-native plants, particularly Pennisetum setaceum,
from thevicinity of dl known A. f. var. insulare occurrences will reduce competition for space,
light and nutrients. 1t will be necessary to propagate and outplant A. f. var. insulare to increase
the number of individuals and conduct surveys to locate new occurrences of this species thereby
locating new sSitesfor reintroduction. Many areas a PTA have not been surveyed for biologica
resources S0 the current level of survey coverage should be considered incomplete. Outplanting
should congst of multiple occurrences that replicate the existing dengty and known digtribution for
A. f. var. insulare within the action area. Managed occurrences should be established within the
preferred substrate and plant community types known for A. f. var. insulare and free from the
impacts of ungulates and non-native plants. The WFMP addresses the methods and protocols
necessary to control the frequency, intensity, and sze of fireson Army inddlaions. However, as
it isimplemented the success and efficacy of the plan should be carefully monitored and modified,
as gppropriate, to continue reducing the threet of fireat PTA. A management plan for the control
and locdized eradication of non-native invasive plants will be completed as part of the
Implementation Plan process.

Ongoing Conservation Actions Within the Action Area The Army has implemented an Ecosystem
Management Program Plan that outlines priorities, project gods, and annud funding for
management and monitoring of natural resources a PTA. This plan includes conservation actions
for severd federdly listed plant species within the ingdlation including Asplenium fragile var.
insulare. The Naturd Resources gaff a PTA are currently monitoring this species within IMUs
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11, 13, 14, and 15 (Figure 8) (U.S. Army 2003c). Several occurrencesof A. f. var. insulare are
located with the Kipuka Alda fence unit and the Army is currently removing the remaining
ungulates within this enclosure (S. Gleason, pers. comm. 2003).

Status of the Species - Haplostachys hapl ostachya (honohono)

Species Description Haplostachys haplostachya isin the Lamiaceae, or mint family. Itisan
erect short-lived subshrub and growsto 3 to 6 decimeters (12 to 24 inches) tdl. Theleavesare
fleshy, narrowly cordate and the upper surface is green, rugose, and densely puberlent. Lesf
lower surfaces are densdy white tomentose. The inflorescence is araceme with white and tubular
flowers. Reproduction is by seed and basd sprouts. The taxon is distinguished by its densdy
white tomentose sems (U.S. Army 20034).

Lidging Status Haplostachys haplostachya was federdly and State-listed as an endangered
species on October 30, 1979 (44 FR 62468). A recovery plan was drafted for this speciesin
1993 (Service 1993).

Higtoric and Current Didribution Haplostachys hapl ostachya was once present on the idands
of Kaua (mountains), Maui (sands of the low ishmus and at Kaula), and Hawaii (dopes of Mauna
Kea, Nohonaohae cinder cone, and the plains of Waimea). Currently, the speciesis only known
from 458 occurrences totaling approximately 13,956 individuas on theidand of Hawaii (U.S.
Army 20033). All these occurrences are located within the action area (see Figure 38 in the
Transformation Biologica Assessment).

Ecology Haplostachys haplostachya growsin dry exposed areas on ash-veneered lava, very
stony, shallow soils, and lava outcrops. It often establishes in large cracks on rocky ridges and on
cinder cones (puu). Haplostachys was noted in 1880 as a component of the upper forest zone
aong with stunted vegetation, and in 1942 the taxon was described as being in the open forest and
scrub zone. 1n 1990, the species was described as part of the Dodonaea montane shrubland
habitat. On Hawaii, H. haplostachya isfound in Chamaesyce Tregland, Open Metrosideros
Tredland with dense shrub understory, open Dodonaea Shrubland, Dodonaea Mixed Shrubland,
Myoporum Shrubland, and Myoporum-Dodonaea Shrubland vegetation types. The taxon occurs
amog exclusvely on old Mauna Kea flows, with one population on Mauna L oa pahoehoe lava
(U.S. Army 20033).

Hapl ostachys hapl ostachya may be sengitive to drought. Plants can survive low and moderate
intengty fires (i.e., the plants gppear to be fire resstant). The success of the species following fire
isdueto its ability to resprout and its frequent location on rocky dopes. Firein rocky areas tends
to occur at low intendties because of low fuel load. However, fire coupled with drought appears
to affect the gpecies ability to maintain population numbers. Life higtory information is limited.
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The speciesis present on the Keamuku parcd as vegetative plants, juveniles and mature plants,
and in fruit and flower in July. Pollination vectors, longevity, seed viahility, and dispersa
mechanisms are unknown (U.S. Army 2003a).

Threats The primary threats to Hapl ostachys haplostachya are ferd sheep and goats that
browse on the flowers; rooting by feral pigs, competition for light, space, and nutrients by
Pennisetum setaceum and other non-native plants, and invasion by and conversion of habitat to a
fire-based vegetation community. Army training such as mounted and dismounted off-road
maneuvers, bivouac, and live-fire training, increase the risk of fire, habitat fragmentation and dien
plant seed spread. Off-road and on-road driving and training increases the level of dust (that can
compromise plant hedth and vigor) due to the fine soilsin northern PTA. Aphids and the
introduction of mildew have been noted on the plants in the Keamuku parcd and on plantsin
greenhouse conditions. In addition, due to the very limited digtribution of this species, asingle
natura or human-caused environmenta disturbance could be catastrophic (U.S. Army 20033).

Conservation Needs of the Species The following conservation actions are needed: fenced
exclosures around al known occurrences of Hapl ostachys hapl ostachya to reduce impacts from
ferd ungulates, control and/or eradication of non-native plants, particularly Pennisetum setaceum;
control of gphids and other non-native invertebrates and mildew in areas where these organisms
threaten H. hapl ostachya; research on habitat requirements, population characteristics, viable
population sizes and structure, and reproductive biology; and, establishment of additiond viable
occurrences within the historic range of the species (Service 1993). In addition, a State-wide
management plan that identifies areas and landscapes for the long-term conservation of al known
occurrences of H. haplostachya isneeded. As part of this management plan, landowners and
managers should delineate management units to conserve this species and other native species
through threat control and habitat restoration. Propagation and maintenance of genetic stock ex
situ, and surveysto identify individuas and/or occurrences that may exist in former habitats should
be included in the management plan for this species.

Ongoing Consarvation Actions The Volcano Rare Plant Facility has propagated 600 plants from
wild-collected sources and 20 plants from cultivated sources (Service 2003a). Because the tota
population of Hapl ostachys haplostachya occurs within the action area additiond ongoing
conservation actions for this species are discussed below.

Environmental Basdine

Status of the Speciesin the Action Area Currently, there are gpproximately 13,950 plantsin the
action area occurring in Training Areas 7, 13, 17, 18, 19, 20, and 22, and in the Keamuku parcel
on the Nohonaohae cinder cone (see Figure 38 in the Transformation Biologica Assessment).
These individuds are found in 458 occurrences and represent dl known individuas of

Hapl ostachys haplostachya in the State. The Service consders the existing individuasto
compose one meta-popul ation, with some outliers on the Keamuku Parcel and others to the east
of the main population (Evans 2003a; U.S. Army 2003a).
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Threetsin the Action Area Because dl remaining individuas of this species are located in the
action area, the threats in the action area are the same as those listed above.

Conservation Needs in the Action Area An Implementation Plan shdl be developed and
implemented to include: 1) congtruction of fenced exclosures around al known occurrences to
eliminate impacts from feral ungulates, 2) control and/or eradication of non-native plants,
particularly Pennisetum setaceum, in the vicinity of al known occurrences of H. haplostachya;

3) reintroduction of propagated plants within the historic range of the species; 4) implementation of
control measures for gphids and mildew on the plants on the Keamuku parcd, usng the most
current and effective methods available; and, 5) monitoring extant occurrences. The WFMP
addresses the methods and protocols necessary to control the frequency, intensity, and size of fires
on Army ingdlations. However, asit isimplemented the success and efficacy of the plan should
be carefully monitored and modified, as gppropriate, in order to continue reducing the threet of fire
a PTA. A management plan for the control and locdized eradication of non-native invasive plants
will be completed as part of the Implementation Plan process.

In addition, the Implementation Team will outline the monitoring protocols for plantsin the
Keamuku Parcd, if that areais used for long-term training. Annua monitoring would assess
population structure (plant height, number and type of reproductive structures, and age class),
vigor, and damage. A large fence unit will be congtructed to encircle most of the plants present in
the western section of the ingtalation and the southern corner of the Keamuku Parcel with the
long-term acquidtion of that area. In addition, the long-term affect of dust associated with off-
road military vehicle maneuvers in the northern corridor needs to be evauated on the plants
located in the southwestern corner of the parcdl.

Plantswill be propagated by vegetative cutting and seed for outplanting. Germ plasm needsto be
collected from plants in the Battle Action Course and used in propagation and outplanting. In
addition, with long-term use of the Keamuku Parcel afence will be constructed around the
federdly listed plant species on or near Puu Nohonaohae. Fencing, the remova of ungulates, and
weeding will help minimize habitat degradation and reduce fire threet. Fire breaks and fuel breaks
are planned and the clearing of non-native plants, including Pennisetum setaceum will be ongoing.
All known plant locations will be visted and plant numbers documented by the end of 2005.

Ongoing Conservation Actions Within the Action Area The Army has 5,000 seeds from 20 plants
from Puu Kapele in seed storage. They adso have 10 plantsin cultivation. The Army has
developed and implemented an Ecosystem Management Program Plan that addresses
management actions for the conservation of federaly listed species on their property.

Hapl ostachys hapl ostachya will be monitored during the 2003-2004 field season a IMUs 4, 5,
6, 10, 16, 17, and 18 (see Figure 8). The affect of Pennistem setaceumon H. haplostachya is
evauated at IMU 6 by removing non-native plants from three transect-plots and maintaining three
control plots without any trestment. Plantswill be partially or completely monitored depending on
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dengty at the other sites. All non-native plants will be controlled in these IMUs. To date, dl P.
setaceum has been removed from Units 16, 17, and 18 (U.S. Army 2003a, 2003c).

Status of the Species - Hedyotis coriacea (kioele)

Species Description Hedyotis coriacea isin the Rubiacese, or coffee family. Itisasmal,
many-branched, erect shrub, with legthery leaves that are more or less ova-shaped. The leaves
are hairless above, hairless or downy below, and 3 to 8 centimeters (1.2 to 3.2 inches) long with
sheath-like petioles. Stipules are reduced and attached to the petiole base. Flowers are clustered,
trumpet-shaped, cream colored, and fleshy. Fruits are cup or top-shaped, containing dark-brown,
irregularly angled seeds. Hedyotis coriacea is distinguished from other speciesin the genus by its
amall flowers with triangular |eaf-like gppendages (calyx lobes) that do not enlarge when the fruit
develops. The fruits are longer than wide and flower buds are square in cross-section (U.S. Army
20033).

Liging Status Hedyotis coriacea was federaly and State-listed as an endangered speceis on May
15, 1992 (57 FR 20772). A recovery plan was adopted for this speciesin July 1997 (Service
1997). Ciritical habitat for this species was designated on Maui and Oahu (68 FR 25934; 68 FR
35950).

Higtoric and Current Didribution Higtoricaly, Hedyotis coriacea was present on the idands of
Oahu, Maui, and Hawaii. It is presently known from theidands of Maui and Hawaii. At least one
plant is currently known on the idand of Maui (West Maui Naturd Area Reserve). On theidand
of Hawaii, plants are known from the Kipuka K a awamauna Endangered Plants Habitat, along
Charlie Circle, and near Kipuka Alda (U.S. Army 20033).

Ecology Hedyotis coriacea isfound on steep, rocky, dopesin dry Dodonaea Shrublands and
forests on theidand of Maui. On theidand of Hawaii, the species occurs on pahoehoe lava flows
in Sparse Metrosideros Tredands and Open Metrosideros Tredlands with sparse to dense shrub
understories. Itisfound at eevations from 1,500 to 1,700 meters (4,921 to 5,577 feet) at PTA.
Associated species include Metrosider os polymor pha, Leptecophylla tameiameiae, Alyxia
oliviformis, Bidens menziesii, Gouania hillebrandii, Sda fallax, Melanthera lavarum,
Myoporum sandwicense, and Schiedea menziesii. Life higtory information is unknown, including
flowering cycles, pollination vectors, seed dispersd agents, longevity, and environmenta
requirements. Immeature and mature fruits have been observed in August, flowersin September,
vegetative growth in December, and immeature fruits and flowersin January 1999 (U.S. Army
20033).

Threats The threats to Hedyotis coriacea includes browsing pressure from feral sheep and goats;
habitat degradation by ferd ungulates; introduction and expangon of invasive plant populations,
military exercises that ignite fires which degrade habitat and subsequent invasion by non-native
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plants, and due to the very limited distribution of this species, asingle natural or human-caused
environmenta disturbance could be catastrophic (U.S. Army 2003a).

Conservation Needs of the Species The following important conservation actions are needed: 1)
additiona populations of Hedyotis coriacea should be established across the species range to
increase the number of individuas, 2) exigting populations of H. coriacea should be protected by
congtructing ungulate exclosures, 3) control non-native plants species; and 4) monitor plants and
habitat. Research should be conducted on pallinators, reproductive biology, and other possible
limiting factors that affect this speciesinduding specific research to determine if this speciesis
susceptible to direct or indirect damage by ants (Service 1997). In addition, a State-wide
management plan that identifies areas and landscapes for the long-term conservation of al known
occurrences of H. coriaceaisneeded. Aspart of this management plan, landowners and
managers should delineate management units to conserve this species and other native species
through threat control and habitat restoration.

Ongoing Conservation Actions There are 16 plantsin cultivation at the Hawaii Department of
Land and Natural Resources - Divison of Forestry and Wildlife Maui baseyard. Ten of those
plants are from seeds collected from the Lihau Natural Area Reserve on Maui and 6are cuttings
from some of those 10 seedlings (U.S. Army 20033).

Environmental Basdine

Status of the Speciesin the Action Area There are 90 individuds of Hedyotis coriacea located in
Training Areas 22 and 23 and in the buffer area adjacent to the Impact Area (see Figure 39 in the
Transformation Biologica Assessment). These individuas represent 99 percent of the naturdly
occurring individuals remaining in the wild (Evans 2003, U.S. Army 20033).

Threats in the Action Area The threats outlined above in the Status section are the same for
threats in the action area since nearly dl of the remaining plants (99 percent) occur in PTA.

Conservation Needs in the Action Area An Implementation Plan shdl be developed and
implemented to include: 1) congtruction of fenced exclosures around al known occurrences to
eliminate impacts from ferd ungulates; 2) control non-native plants, particularly Pennisetum
setaceum; 3) reintroduction of propagated plants within the historic range of the species; and 4)
monitoring of extant occurrences. The WFM P addresses the methods and protocols necessary to
contral the frequency, intendity, and size of fireson Army inddlations. However, asitis
implemented the success and efficacy of the plan should be carefully monitored and modified, as
necessary, to continue reducing the threat of fireat PTA. A management plan for the control and
localized eradication of non-native invasive plantswill be completed as part of the Implementation
Plan process. Outplanting should consist of multiple occurrences that replicate the existing dendity
and known digtribution for Hedyotis coriacea within the action area. Managed occurrences
should be established within the preferred substrate and plant community types known for H.
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coriacea within the action area. Occurrences should be established in areas free from the impacts
of ungulates and non-native plant competition.

Ongoing Consarvation Actions Within the Action Area The propagation facility a PTA has 150
plantsin cultivation grown from seed collected from 20 individuals. They dso have 500 seeds
collected from 24 individuals in storage (Service 20033). All but one of the known plantsat PTA
have been fenced with emergency exclosures unless they were dready protected by a permanent
fence to reduce the threat of browsing from fera ungulates. The Army hasimplemented an
Ecosysterm Management Program Plan that outlines priorities, project gods, and annud funding for
management and monitoring of natural resources a PTA. This plan includes conservation actions
for federdly listed plant species within theingdlation. To date, Pennisetum setaceum had been
removed from 25 meter buffersin IMUs 11 and 18. During the 2003-2004 field season,
Hedyotis coriacea isto be monitored and al non-native invasive plant specieswill be controlled in
IMUs 11, 12, 18, 19 - 23, 29, and 30 (see Figure 8). Surveysfor additiona plantsis scheduled
for the 2003-2004 field season in Unit 11 (L. Schndll, pers. comm.; U.S. Army 2003c).

Status of the Species - | sodendrion hosakae (aupaka)

Species Description |sodendrion hosakae isin the Violacese, or violet family. It isabranched,
upright, short-lived evergreen shrub. Plants range from 8 to 82 centimeters (3 to 32 inches) tall.
Flowers and fruits occur on woody stems. Leaves are leathery and lance-shaped, measuring 3 to
7 centimeters (1.2 to 2.8 inches) long and 0.6 to 2.0 centimeters (0.2 to 0.8 in) wide. Stipulesare
persstent and conspicuoudy cover sem ends. FHowers are bilaterdly symmetricd,
ydlowish-green to white, and up to 18 millimeters (0.7 inches) long. Thefruit is ared-tinged,
green dliptical capsule measuring 12 to 16 millimeters (4.7 to 6.3 inches) long, and contains
obovoid seeds. Isodendrion hosakae ismogt amilar to |. pyrifolium differing in lesf shgpe and
sze of lower flower petd (U.S. Army 20033).

Liding Status Isodendrion hosakae was federaly and State-listed as an endangered species on
January 14, 1991 (56 FR 1454). A recovery plan was adopted for this speciesin June 1994
(Service 1994). Ciriticd habitat was designated for this species on theidand of Hawaii on July 2,
2003 (68 FR 39624).

Higtoric and Current Didtribution  Isodendrion hosakae is limited in distribution to the South
KohdaDidrict on theidand of Hawaii. The potentia historica digtribution of the taxon is not
known, since it was only described some 50 years ago. The speciesis found on three cinder
cones in the Waikoloa area to include Puu Papapa, Puu Nohonaohae, and an unnamed cone
east-northeast of Nohonaohae (see Figure 40 in the Transformation Biologica Assessment). The
presence of this species was confirmed in 2002 on Nohonaohae cinder cone and Puu Papapa.
(U.S. Army 2003a). The Service consders the existing individuas to be in one meta-population
with severa sub-populations.
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Ecology Isodendrion hosakae occursin areas that have been converted to pasture lands for
many decades. The speciesistypicaly found on steep cinder cones, inaccessible to cattle and
ferd herbivore grazers but it was likely to have been more widely distributed before ungulates
were introduced to Hawaii. The species occurs in dry montane shrublands dominated by
Dodonaea viscosa, Sophora chrysophylla, Wikstroemia sp, and Santalum sp. Plants are often
found within the crown of other native shrubs, suggesting a beneficial association. Currently, much
of the habitat is now dominated by non-native grass species (e.g., Pennisetum setaceum).

| sodendrion hosakae has been observed at elevations from 900 to 1,030 meters (2,953 to 3,379
feet) (U.S. Army 20033).

Threats The mgor threat to Isodendrion hosakae is browsing by cattle due to the species
presence on pasture land. Other threatsinclude fire; browsing pressure from ungulates,
competition with non-native plant species; and due to the very limited distribution of this species, a
sngle natural or human-caused environmenta disturbance could be catastrophic. At the
occurrence with the largest number of individuals, severe damage from cattle was noted during a
botanica survey conducted in 1988. Plants were broken, and only 25 to 50 plants out of more
than 300 previoudy surveyed in 1980 and 1982, remained. The cinder cones and the species on
them are particularly vulnerable to fire. For example, in 1999, fire consumed 95 percent of the
Nohonaohae cinder cone vegetation and the occurrence of eight individuas of 1. hosakae was
reduced to asingle plant. Isodendrion hosakae is aso threatened by competition for light, space
and nutrients from non-native plant speciesincluding Pennisetum setaceum, Salsola kali, and
Senecio madagascariensis (U.S. Army 2003a).

Conservation Needs of the Species The following important conservation actions are needed:
control threats from cattle and maintenance of ungulate-proof fences around each occurrence of

| sodendrion hosakae; establishment of fire bresks and development of afire regponse and
suppression plan for Keamuku Parcel; establishment of a germ plasm reserve; control of

Penni setum setaceum and other non-native plants species, restoration of native habitat; and
outplanting to enhance remaining wild occurrences and establishment of new occurrences within its
historic range (Service 1994). In addition, a State-wide management plan that identifies areas and
landscapes for the long-term conservation of al known occurrences of |. hosakae is needed. As
part of this management plan, landowners and managers should delineate management units to
conserve this species and other native species through threat control and habitat restoration.

Ongoing Conservetion Actions  Thirty-five plants are being grown in the micropropagation facility

at the Harold L. Lyon Arboretum on Oahu, dl from PTA plants. The Volcano Rare Plant Fecility
on theidand of Hawaii has 22 plantsin cultivation. In 2002, nine plants grown at that facility were
planted on Puu Papapa (Service 20038). Mogt of the 900 remaining plants in the State are within

fence units to protect them from cattle grazing (U.S. Army 20033).

Environmental Basdine
Status of the Speciesin the Action Area Thereare 871 individuas of |sodendrion hosakae inthe
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action areaand al of these individuas are found in the Keamuku parcel on Nohonaohae and
Papapa cinder cones. These individuas represent 97 percent of the naturaly occurring individuas
remaining in the wild (Evans 2003a; U.S. Army 20033).

Threetsin the Action Area In addition to the threets as outlined in the Status section above,
effects of military actions are of additiona concern because 97 percent of dl remaining plants
occur within the action area. If the Keamuku Parcd is utilized for more intensive Transformation
traning, particularly off-road maneuvers by Stryker vehicles, then additiona thrests for this species
would include increased risk of fire, gporead of non-native plant species, habitat fragmentation and
dugt. The mgority of the soilsin Keamuku are sandy and fine sandy loam which will crush esslly
and will create large dust plumes over large areas. Dismounted maneuvers and bivouac also
increase the risk of fire, promote habitat fragmentation, disperse dien plant seeds, and potentia
trampling of seedlings and young plants. Other threats to | sodendrion hosakae include continued
habitat degradation from cattle and ferd ungulates, competition with non-native plant species, and
wildfires (U.S. Army 20033).

Conservation Needsin the Action Area If the Keamuku Parcd is utilized for Army training
(leased or purchased) then the Implementation Plan shal include this species and address. 1)
congtruction of fence exclosures around al known species occurrences to eiminate impacts from
cattle and ferd ungulates; 2) control of non-native plants, particularly Pennisetum setaceum; 3)
reintroduction of propagated plants within the historic range of the species; and 4) monitoring
extant occurrences. The WFMP has been findized and addresses many proactive measures to
reduce therisk of fireat PTA and the Keamuku Parce. However, asit isimplemented the
success and efficacy of the plan should be carefully monitored and modified, as necessary, to
continue reducing the threet of fire on the ingdlation. A management plan for the control and
localized eradication of non-native invasive plantswill be completed as part of the Implementation
Plan process. Outplanting should consist of multiple occurrences that replicate the existing dendity
and known digtribution for Isodendrion hosakae within the action area. These occurrences
should be established within the preferred substrate and plant community types for |. hosakae in
the action area. Occurrences should be established in areas free from ungulate impacts and non-
native plant competition.

Ongoing Conservation Actions Within the Action Area The puu in the Keamuku Parcel are
fenced to redtrict cattle; however, shegp and goats are till able to access the Sites. Locationsin
the Keamuku Parcel were surveyed (Arnett 2002b) and plants were categorized by life stage,
phenology, indication of browse, and the presence of disease. No other ongoing conservation
measures are known for this species.

Status of the Species - Lipochaeta venosa (nehe)

Species Description Lipochaeta venosa isin the Asteracese, or aster family. It isalow-growing,
perennia herb with curved, spreading stemsthat are 50 centimeters (20 inches) long. The species
is partly deciduous and loses leaves during periods of drought. The leaves are triangular with two

basal lobes, pinnately dissected throughout, and 2.1 to 2.8 centimeters (0.8 to 1.1 inches) long and
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1.510 2.2 centimeters (0.6 to 0.9 inch) wide. The upper surface of the leaves has minute, straight,
appressed hairs. On the lower surface, the hairs are denser. Flower heads are solitary or in
clusters of two. Ray floret achenes are 2 to 2.4 millimeters (0.08 to 0.09 inch) long and 1.5t0 1.8
millimeters (0.06 to 0.07 inch) wide with minute wings. The disk floret achenes are about the
same sze but wingless. Lipochaeta venosa is closdly related to L. subcordata, a species that
occurs on the idands of Hawaii and Kauai, and formally Lanai. The two species can be
distinguished by leaf morphology (U.S. Army 2003a).

Liding Saus Lipochaeta venosa was federaly and State-listed as an endangered species on
October 30, 1979 (44 FR 62468). A recovery plan was adopted for this speciesin June 1994
(Service 1994).

Higtoric and Current Didribution Lipochaeta venosa is a narrow endemic species found on the
idand of Hawaii. Thetaxon wasfirst collected a the Nohonaohae cinder cone. The species was
later found on Puu Holoholoku and an unnamed puu, the Heihel cinder cone, and the 1859 Mauna
Kealavaflow. Currently, the speciesis known from five occurrences on the Keamuku Parcd and
Parker Ranch including Puu Papapa, Puu Holoholoku, Puu Heihel, Puu Nohonaohae, and an
unnamed puu east-northeast of Nohonaohae (see Figure 41 in the Transformation Biologica
Assessment). All occurrences are on the leeward side, northwest flank of MaunaKea (U.S.
Army 2003a).

Ecology Lipochaeta venosa istypicaly found on cinder cones in montane dry shrublands,
dominated by non-native grasses (e.g., Pennisetum setaceum) with some native shrubs (e.g.,
Dodonaea viscosa, Chenopodium oahuense, and Osteomeles anthyllidifolia), typicaly at
elevations from 725 to 1,136 meters (2,379 to 3,727 feet). In the absence of grazing pressures
this species most likely would be more widespread. On the Keamuku Parcel, the species occurs
on very stony soils of acinder cone. The species is known to rootsprout and can recolonize aress
following fire

Lipochaeta venosa is known to flower between March and June, but flowering periods may
extend beyond this period. In 2002, plants were noted flowering in July. Most plants found on
the Nohonaohae cinder cone were mature during the 2002 survey. Flowers do not appear to be
specidized. The species roots readily in greenhouse cultivation indicating that vegetetive
reproduction may occur in nature (U.S. Army Garrison 2002).

Threats The primary threet to Lipochaeta venosa today is grazing and trampling by caitle and
ungulates, which is thought to have strongly influenced the species digtribution. The pecies has
a0 been impacted by habitat 1oss and modification due to land converson, competition with non-
native plant species (particularly Pennisetum setaceum), and wildfires. Cinder cone mining,
military activities, and ranching pressures are al continuing threatsto L. venosa. Due to the very
limited distribution of this species, asingle natura or human-caused environmenta disturbance
could be catastrophic and the species could be lost (U.S. Army 20033).
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Conservation Needs of the Species Important conservation actions needed for Lipochaeta
venosa incude the following: identified threats must be controlled by construction and

mai ntenance of ungulate-proof fences around each occurrence; establishment of fire bresks and
development of afire response and suppression plan for dl stes; establishment of a germ plasm
reserve; control of Pennisetum setaceum and other non-native plants species; restoration of
native habitat; outplanting to enhance remaining occurrences and establishment of new occurrences
within its historic range (Service 1994). In addition, a State-wide management plan that identifies
areas and landscapes for the long-term conservation of al known occurrences of L. venosa is
needed. As part of this management plan, landowners and managers should ddlineate
management units to conserve this species and other native species through threat control and
habitat restoration.

Ongoing Conservetion Actions The Volcano Rare Plant Facility has 102 plantsin cultivation from
the Nohonaohae occurrence. 1n 2002, 110 plants grown at that facility were planted to augment
the existing occurrence (Service 2003a). The puu on the Parker Ranch in the Keamuku Parcel
are fenced to redtrict cattle. The Keamuku Parcel was surveyed (Arnett 2002b) and plants were
categorized by life stage, phenology, indication of browse, and the presence of disease. No other
conservation measures for this species are known.

Environmental Baseline

Satus of the Speciesin the Action Area There are gpproximately 3,346 known individuas within
the action arealocated in the Keamuku Parcel on Nohonaohae cinder cone. These occurrences
represent 98 percent of the naturally occurring individuas remaining in the wild (Evans 2003g;
U.S. Army 2003a).

Thresatsin the Action Area In addition to the thrests as outlined in the Status section above,
effects of military actions are of additiona concern because 98 percent of dl remaining plants
occur within the action area. If the Keamuku Parcdl is utilized for more intensive Transformation
training, particularly off-road maneuvers by Stryker vehicles, then additiond threats to this species
would include increased risk of fire, goread of non-native plant species, habitat fragmentation and
dust. The mgority of the soilsin Keamuku are sandy and fine sandy |oam which crush easily and
cregte large dust plumes over large areas. Other threats to Lipochaeta venosa include continued
habitat degradation by feral ungulates, cattle and competition with non-native plant species.

Conservation Needsin the Action Area If the Keamuku Parcel is either leased or purchased,
Lipochaeta venosa shdl be included in the Implementation Plan to address the following
management issues. 1) congtruction of fenced exclosures around al known occurrences to
eliminate impacts from cattle and fera ungulates; 2) control and/or eradication of non-native plants,
particularly Pennisetum setaceum, in the vicinity of al known occurrences of L. venosa; 3)
reintroduction of propagated plants within the historic range of the species; and 4) monitoring
extant occurrences within the puu. The WFMP addresses the methods and protocol s necessary
to control the frequency, intensity, and size of fireson Army ingdlations. The WFMP dso
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includes measures to reduce the risk of fire on the Keamuku Parcd. However, asitis
implemented the success and efficacy of the plan should be carefully monitored and modified, as
necessary, to continue reducing the threet of fireat PTA. A management plan for the control and
localized eradication of non-native invasive plantswill be completed as part of the Implementation
Plan process. Multiple plant occurrences should be outplanted that replicate the existing density
and known digtribution of L. venosa. These new occurrences should be located within the
preferred substrate and plant community types known for L. venosa, free of ungulates and non-
native plants.

Ongoing Consarvation Actions Within the Action Area The Keamuku Parcd is privately owned,
therefore, conservation measures cannot be conducted by the Army until the land is leased or
purchased. There are fences around Puu Papapa and Nohonaohae; however, only cattle are
excluded as goats and sheep can ill accessthe site (S. Gleason, pers. comm., 2003). A few
locations in the Keamuku Parcel were surveyed (Arnett 2002b) and plants were categorized by
life stage, phenology, indication of browsing, and presence of disease.

Status of the Species - Neraudia ovata (spotted nettlebrush)

Species Description Neraudia ovataisin the Urticacese, or nettle family. 1t isasprawling, rardy
erect, shrub with 1 to 3 meters (3.3 to 10 feet) long sems or it can develop into asmall tree. The
leaves are grayish to greenish on the lower surface, thin, ovate to dliptic-ovate or dliptic. They
are4to 12 centimeters (1.6 to 4.7 inches) long and 2.0 to 6.4 centimeters (0.8 to 2.5 inches)
wide. This speciesis mogtly dioecious, mae and femae flowers occurring on separate plants.
Male flowers are short with a densdy haired cayx and female flowers are sessile, are dso densely
haired, and have a boat-shaped cayx. Thefruitisan achene. The lack of a congpicuous tuft of
hairs at the base of the leaves, the digtribution of the hairs on the lower surface, and the shape of
the female flower are diagnostic characterigics for the N. ovata (U.S. Army 20033).

Liding Status Neraudia ovata was federally and State-listed as an endangered species on
October 10, 1996 (61 FR 53137). A recovery plan was adopted for this speciesin May 1998
(Service 1998b). Ciritica habitat was designated for N. ovata in July 2003 (68 FR 39624).

Higtoric and Current Didribution Neraudia ovata is known currently and historicaly only from
theidand of Hawaii. The speciesisfound on the Kona coast from North Konato Kau. There
are only 13 individuds perssting on the idand of Hawaii. Thereisone individua in Kaoko, North
Kong;, oneindividua in the Manuka Naturd Area Reserve; 10 individuadsin three locations a
PTA, and oneindividua on State land outside of PTA (U.S. Army 20033).

Ecology Neraudia ovata occursin dry forests, on open lavaflows, and in subapine forests on
the leeward sde of theidand of Hawaii a devations from 115 to 1,520 meters (377 to 4,987
feet). At PTA, the species growsin Open Metrosideros Tredands with a sparse shrub
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understory and in Myoporum Shrublands. Mogt plants are found on Mauna Loa aa flows that are
approximately 4,000 yearsold (U.S. Army 2003a).

Fants have been observed in vegetative form during fal and winter, and in flower and fruit during
soring and summer. Limited observations suggest plants are not truly dioecious, but facultatively
monoecious, bearing mae and femae flowers at different times on the same plant (U.S. Army
20033).

Threats The threats to Neraudia ovata are heavy browsing and the resulting habitat modification
by ferd sheep and goats, competition from non-native species such as Pennisetum setaceum,
Leucaena leucocephala, and Schinus terebinthifolius; insect damage (e.g., from Aleurodicus
dispersus; spirding whitefly); reduced reproductive vigor; resdentid development; fire; and due to
the very limited digtribution of this species, asingle naturd or human-caused environmenta
disturbance could be catastrophic (U.S. Army 20033).

Conservation Needs of the Species Important conservation actions needed for Neraudia ovata
include the following: protective fences to be constructed around the known occurrences of N.
ovata, and remova of ferd ungulates and non-native plants from habitat. A commitment from dl
landowners on whose land this species grows should be developed for long-term stewardship and
conservation of these areas once they have been enclosed. Insect damage must be controlled,
such asthat caused by the spirding whitefly. In addition, the following conservetion actions are
needed: propagation and maintenance of genetic stock ex situ; augmentation of extant
occurrences and establishment of new occurrences within the species historica range; control or
eradication of non-native plants, protection from fire and human disturbance; implementation of a
comprehensive monitoring program; surveys to identify individuals and/or occurrences that may
exis in former habitats, or that may be present in areas that have not been surveyed recently
(Service 1998h). A State-wide management plan that identifies areas and landscapes for the
long-term conservation of al known occurrences of N. ovata isneeded. As part of this
management plan, landowners and managers should delineste management units to conserve this
gpecies and other native species through threat control and habitat restoration.

Ongoing Consarvation Actions The Volcano Rare Plant Facility has three plants in cultivation
from the Manuka population and eight plants from the Kona population. Fifteen plants grown at
the facility were outplanted & Manukain 2002. The Hawaii Department of Agriculture has
conducted a very successful biocontrol program for the spirding whitefly which has significantly
reduced damage caused by thisinsect. The spirding whitefly remains a problem on certain
preferred host plants, particularly in the summer, or on windy coastal areas where biocontrol
efforts are not effective (Service 1998Db).

Environmental Baseline
Status of the Speciesin the Action Area There are 10 individuds in the action areain Training
Area 22 and west of Training Area 22, representing 77 percent of the naturally occurring
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individuas State-wide (see Figure 42 in the Transformation Biological Assessment) (Evans 2003g;
U.S. Army 2003a).

Threatsin the Action Area The threatsto Neraudia ovata include heavy browsing and the
resulting habitat modification by fera sheep and goats;, competition from non-native species such
as Pennisetum setaceum, Leucaena leucocephala, Kalanchoe tubiflora, and Schinus
terebinthifolius; insect damage (e.g., pirding whitefly); military training activities that increase the
risk of wildfire; reduced reproductive vigor; and, due to the very limited distribution of this species,
asngle naturd or human-caused environmenta disturbance could be catastrophic.

Conservation Needsin the Action Area An Implementation Plan will be developed and
implemented to address long-term conservation needs of Neraudia ovata. These management
actionswill include: fencing and subsequent control of ferad ungulates; reducing of non-netive
invagve plant species, monitoring occurrences of N. ovata; and reducing training impects,
particularly fire. It will be necessary to propagate and outplant N. ovata to increase the number of
individuas and conduct surveys to search for new occurrences of this species and new sites for
reintroduction. Outplanting should consist of multiple occurrences thet replicate the existing
dengity and known digtribution for this species within the action area. Managed occurrences
should be established within the preferred substrate and plant community types known for N.
ovata. The WFMP addresses the methods and protocols hecessary to control the frequency,
intengty, and Size of fireson Army inddlaions. However, asit isimplemented, the success and
efficacy of the plan should be carefully monitored and modified to continue reducing the threat of
fireontheingdlation. A management plan for the control and localized eradication of non-native
invasve plants will be completed as part of the Implementation Plan process.

Ongoing Conservation Actions Within the Action Area The PTA propagation facility has 45
plants (from seven locd individuds) in cultivation. There are 300 seeds from four individuasin
seed storage (Service 2003a). The Army isimplementing the Ecosystem Species Management
Plan for PTA that outlines their current management for natura resources within PTA proper.
Ungulate threststo al Neraudia ovata plantsa PTA have been minimized with “hasty” fences
that prevent ungulate browsing. Pennisetum setaceum and Kalanchoe tubiflora aswell as other
non-native plantsin the IMUs are being removed from around plants (Evans et al 2002). Large
aress, of gpproximately one hectare (three acres), have been cleared of non-native invasives
around each hasty fence exclosure to reduce the fire threat and improve the adjacent habitat.
Twelve juvenile plants are watered on amonthly basis. These management actions have been
ongoing for the last 18 months (U.S. Army Garrison 2002). During the 2003-2004 field season
IMUs 14 and 24 are scheduled to be visited and al plants located will be monitored and non-
native plants controlled in these units (see Figure 8). Pennisetum setaceum has been removed
from thethese IMUs. Approximately 200 individuas will be outplanted in IMUs 30, and 31. A
rodent control grid has been established around each plant since 2002 (L. Schndll, per. com., U.S.
Army 2003c).
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Status of the Species - Portulaca sclerocarpa (poe)

Species Description Portulaca sclerocarpa isin the Portulacacese, or purdane family. Itisa
short, generaly herbaceous perennid that has a fleshy tuberous taproot that becomes woody. Its
stems are up to 20 centimeters (7.9 inches) long. The species has alkless, succulent,
grayish-green leaves that are dmost circular in cross-section. Dense tufts of hairs are located in
each leaf axia and underneath the tight clusters of three to six staklessflowers. The flowers are
grouped at the end of the stalk and petals are white, pink, or pink with awhite base. The sepas
are 5 millimeters (0.2 inch) long with membranous edges. The hardened capsules are 5 millimeter
(0.2 inch) long, and have thick walls that open late or not a al. The speciesis closaly rlated to
P. villosa, differing in the thickness of the capsule wall, the length of the cgpsule, and the cgpsule
of P. sclerocarpa isindehiscent or tardily indehiscent (U.S. Army 20033).

Liding Status Portulaca sclerocarpa was federdly and State-listed as an endangered species on
March 4, 1994 (59 FR 10305). A recovery plan was findized for this species in September 1996
(Service 19964). Critica habitat was designated for this species on Lanai in January 2003 and the
idand of Hawaii in July 2003 (68 FR 1220; 68 FR 39624).

Higtoric and Current Didribution The historic and current locations of Portulaca sclerocarpa are
limited to the idands of Lana and Hawaii. On theidand of Lana, plants are found on the Poopoo
Idet. Ontheidand of Hawaii, the species occurs in the Nohonaohae area, a Puu Anahulu, near
Puu Keani and Lehua, and a PTA (see Figure 43 in the Transformation Biological Assessment).
At PTA, the species occurs in Kipuka Kaawvamauna Endangered Plant Habitat, north and west of
Kipuka Alala, and on the 1859 Mauna Kealavaflow (U.S. Army 2003a).

Ecology Portulaca sclerocarpa isfound in montane dry shrublands, often on bare cinder, near
steam vents, and in open Metrosider os polymor pha woodlands from 1,030 to 1,630 meters
(3379 t0 5,348 feet) in devation. At PTA, the speciesisfound on barren lava and in the Sparse
Metrosideros Treeland, Open Metrosideros Tredland with sparse shrubs understory, Open
Metrosideros Tredand with dense shrub understory, Intermediate Metrosideros Mixed Tredand,
and the Myoporum Shrubland vegetation types. Little is known about the life history of the
gpecies. Flowers have been observed in March, June, and December. Juveniles are present in
some locations, indicating reproduction is taking place (U.S. Army 20033a).

Threats The mgor threats to Portulaca sclerocarpa are competition from non-native grasses,
such as Pennisetum setaceum and Andropogon virginicus, trampling and habitat disturbance
from fera sheep, goats, and pigs, habitat disturbance associated with military exercises; and fire,
Pant grazing has not been observed, but it has been suggested that trampling by ferd animas may
damage the understory, destroy plants, and open sites to non-native species (U.S. Army 20033).

Conservation Needs of the Species The following important conservation actions are needed:
continued propagation and maintenance of ex situ genetic stock of Portulaca sclerocarpa,
protection of habitat from fera ungulates, and control of non-native grasses. Efforts should be
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made to ensure that both the Lanal and idand of Hawaii populations remain vigble. Outplanting of
propagated plants may be necessary in order to augment populations (Service 1996a). In
addition, a State-wide management plan that identifies areas and landscapes for the long-term
conservation of al known occurrences of P. sclerocarpa isneeded. Aspart of this management
plan, landowners and managers should delineate management units to conserve this species and
other native species through threat control and habitat restoration.

Ongoing Consarvation Actions The Service is unaware of any conservation actions being carried
out for this pecies other than those being done at PTA.

Environmental Basdine

Status of the Speciesin the Action Area Portulaca sclerocarpa was known to occur on
Nohonaohae cinder cone and Puu Papapain 1982, but is now absent from thisarea. There are
22 individuals located in Training Area 22, representing gpproximately two percent of the naturdly
occurring individuals State-wide (Evans 2003a; U.S. Army 2003a).

Threetsin the Action Area The main threats to Portulaca sclerocarpa in the action area are the
increased risk of fire from military training activities such aslive-fire training, bivouac and mounted
and dismounted maneuvers. These training actions can degrade nétive habitats and spread
invasve plants which outcompete native species. Ungulates are dso athreat to this species mostly
due to trampling and subsequent habitat disturbance (U.S. Army 2003a).

Conservation Needsin the Action Area Propagation and maintenance of ex situ genetic stock of
Portulaca sclerocarpa should continue. Habitat of this species should be protected from ferd
ungulates which would enable naturd recruitment of seedlings. The WFMP addressesthe
methods and protocols necessary to control the frequency, intendty, and Sze of fireson Army
indalations. However, asit isimplemented the success and efficacy of the plan should be
carefully monitored and modified, as necessary, to continue reducing the threet of fireat PTA. A
management plan for the control and localized eradication of non-native invasive plants will be
completed as part of the Implementation Plan process.

Ongoing Conservation Actions Within the Action Area The PTA propagation facility has 65
cultivated plants propagated from 10 naturaly occurring individuals. They aso have 5,000 seeds
collected from eight individudsin storage (Service 200338). The Army developed and implements
an Ecosystem Management Program Plan that addresses management actions for the conservation
of federdly listed species on their property. In the upcoming year Portulaca sclerocarpa will be
monitored at IMUs 24, 25, and 28 (see Figure 8). Non-native plants will be removed from these
IMUs (U.S. Army 2003c).

Status of the Species - Silene hawaiiensis (Hawaiian catchfly)

Species Description Slene hawaiiensis isin the Caryophyllaceae, or pink family. Itisa
sprawling, short-lived shrub with danting or climbing stems approximately 15 to 40 centimeters (6
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to 16 inches) long that arise from an enlarged root, and are generaly covered with short, sticky
hairs. Leaves are dender, often recurved, and stalkless. The stlems are 6 to 15 millimeters (0.2 to
0.6 inch) long and 0.5 to 0.8 millimeters (0.02 to 0.03 inch) wide. Flowers are borne in loosdy
arranged, eongate, sticky clusters. The calyx is fused, five-toothed, purple-tinged, and 11 to 14
millimeters (0.02 to 0.03 inch) long. Petds are green-white above and sometimes maroon or
maroon-streaked below. Each petd is divided into two parts, atwo-lobed expanded blade and a
long narrow, stalk-like base (U.S. Army 20033).

Liding Satus Slene hawaiiensis was federaly and State-listed as a threatened species on March
4, 1994 (59 FR 10305). A recovery plan was adopted for this speciesin September 1996
(Service 1996a). Critical habitat was designated for S. hawaiiensis on the idand of Hawaii on
July 2, 2003 (68 FR 39624).

Historic and Current Didribution Slene hawaiiensisis endemic to theidand of Hawaii. The
species can be found on the western dopes of Mauna Keg; the Hudaa summit and Humuula
saddle; the northern, western, and northwestern dopes of Mauna Loa; and near the Kilauea
Crater. Currently more than 50 occurrences are known in a 200-square kilometer (77-square
mile) area (U.S. Army 20033).

Ecology Slene hawaiiensis typicdly growsin montane and subdpine dry shrublands on
decomposed lavaand ash, aswell ason al ages of lavaand cinder substrates a eevations from
900 to 1,300 meters (2,953 to 4,265 feet). The speciesisfound on barren lava, on disturbed
stes, and in Sparse Metrosideros Treelands, Open Metrosideros Tredands with sparse shrub
understory, Open Metrosider os Tredlands with dense shrub understory, Chenopodium
Shrublands, Open Dodonaea Shrublands, Dodonaea Mixed Shrublands, Sophora-Myoporum
Shrublands with forb understory, Leptecophylla-Dodonaea Shrublands, and Eragrostis
Grasdands. Life higtory information islimited. Fowering has been observed in August and
September. Most plants surveyed have been adults. The speciesis considered short-lived;
however, the plant may be longer lived than originally thought because it can sprout from alarge,
woody taproot. The species has also been documented to resprout following fire (U.S. Army
20033).

Threats Threats to Slene hawaiiensis include sheep, goats, and pigs browsing and trampling
(browsing can be severe to the base of the plant, as mouflon sheep and ferd pigs are known to
root up and consume the fleshy taproot); competition by non-native plant species such as
Penni setum setaceum; disturbances associated with military exercises, fire; and property
development (U.S. Army 20033).

Conservation Needs of the Species Important conservation actions needed for Slene
hawaiiensis include the following: congtruction of fenced exclosures around important
occurrences to reduce impacts from ferd ungulates and control and/or eradication of non-native
plants, particularly Pennisetum setaceum to reduce thrests from competition, habitat degradation,
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and fire (Service 1996a). In addition, a State-wide management plan that identifies areas and
landscapes for the long-term conservation of al known occurrences of S hawaiiensis is needed.
As part of this management plan, landowners and managers should delineste management units to
conserve this species and other native species through threat control and habitat restoration.

Ongoing Conservation Actions The Volcano Rare Plant Facility has 13 plantsin cultivation that
were propagated from a population at the Mauna Loa Radio Facility and about 100 seeds il
germinating from that same location (Service 2003a). The Center of Environmenta Management
of Military Lands, Colorado State University is documenting dl locations and condition (e.g.,
vigor, browse, disease) of this species. Research has been proposed to establish population
distribution and genetic diverdty of this species on the idand of Hawaii (C. Bern, pers. comm.).

Environmental Basdine

Status of the Speciesin the Action Area There are gpproximately 14,835 individuals of Slene
hawaiiensisin Training Areas 3, 9, 10, 11, 12, 13, 16, 21, 23 and in the Bradshaw Army Airfield
(see Figure 44 in the Transformation Biological Assessment). These occurrences represent
approximately 71 percent of adl naturaly occurring individuas State-wide (Evans 2003a; U.S.
Army 2003a).

Threatsin the Action Area The mgor threats to this species in the action areaiinclude increased
risk of fire from mounted and dismounted maneuvers and bivouac. Military actions can aso result
in habitat fragmentation, dispersal of dien plant seeds, and increased potentid for trampling of
plants. Other threatsto Slene hawaiiensis include continued habitat degradation by fera
ungulates, competition with non-native plant species, and browsing by sheep and goatswhich is
particularly detrimenta to this Species because plant sems are fragile and easly broken.

Conservation Needsin the Action Area An Implementation Plan will be developed and
implemented and will include: 1) construction of fenced exclosures for amgority of the known
occurrences to eiminate impacts from feral ungulates, 2) control of non-native plants, particularly
Pennisetum setaceum; 3) reintroduction of propagated plants within the historic range of the
species; and, 4) monitoring extant occurrences. The WFMP addresses the methods and
protocols necessary to contral the frequency, intendty, and size of fires on Army ingallations.
However, asit isimplemented the success and efficacy of the plan should be carefully monitored
and modified, as necessary, to continue reducing the threeat of fireat PTA. A management plan for
the control and localized eradication of non-native invasive plants will be completed as part of the
Implementation Plan process.

Ongoing Consarvation Actionsin the Action Area The propagation facility at PTA has 6,000
seedsin storage that were collected from four plants growing on the ingtdlation (Service 20033).
The Army has implemented an Ecosystem Management Program Plan that outlines priorities,
project gods, and annud funding for management and monitoring of natural resources at PTA.
This plan includes consarvation actions for federdly listed plant species within the ingdlation
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induding Slene hawaiiensis. Pennisetum setaceum has been removed from IMU 3. A fence
exclosure has been congtructed and ungulates have been removed to protect gpproximately 5,000
S hawaiiensis plants located by Saddle Road and Mackenzie Trail (near LavaRidge). Slene
hawaiiensis occurs a nine locations within the existing Kipuka Alda Fence Unit and ungulate
control is currently ongoing. During the 2003-2004 field season S. hawaiiensis will be monitored
or re-surveyed a IMUs 1-4, and 29 (see Figure 8). These IMUs contain the highest dengities of
S hawaiensis a PTA. Non-native plants will be removed from the IMUs as they are found.
Approximately 200 individuals will be outplanted in 2004 in an area yet to be determined (U.S.
Army 2003c).

Status of the Species - Silene lanceolata (lance-leaf catchfly)

Species Description Slene lanceolata isamember of the Caryophyllaceae, or pink family. Itis
an upright, suffrutescent, perennid shrub with sems that range in length from 15 to 50 centimeters
(6to 20 inches). Leavesare 25 to 80 millimeters (1 to 3 inches) long and 2 to 11 millimeters
(0.08 to 0.4 inch) wide and are fringed with hairs. Flowers are arranged in open clusters with
gtaks 8 to 23 millimeters (0.3 to 0.9 inch) long. The cayx is 5-toothed, 10-veined, and
goproximatdy 6 millimeters (0.2 inch) in length. Capsules are gpproximately 8 to 9 millimeters
(0.3inch) long and dehisce at the top. Slene lanceolatais diginguished from S. alexandri (a
closdy related species) by its smaller flowers and capsules, and ssamens which are shorter than its
sepals (U.S. Army 2003a).

Liding Satus Slene lanceolata was federaly and State-listed as an endangered species on
October 8, 1992 (57 FR 46325). A recovery plan for this species and others on the idand of
Hawaii was finalized on September 26, 1996 (Service 1996h). Critica habitat was designated for
S lanceolata on theidand of Hawaii on July 2, 2003 (68 FR 39624).

Higtoric and Current Didribution Higtoricaly, the species was known from Kaual, Oahu,

Molokal, Lanai, and Hawaii. Currently, only 640 to 1,140 individuas of Slene lanceolata persst
State-wide. Approximately 40 individuas can be found on Oahu, 100 individuas remain on
Molokai, and 500 to 1,000 individuas occur on the idand of Hawaii (U.S. Army 20033).

Ecology On theidand of Molokai, the species occurs on dliff faces and ledges of gulliesin the dry
to mesic shrublands. On the idand of Oahu the speciesis found on a steep dliff a the Makua
Military Reservation. Ontheidand of Hawaii, this species grows on rocky tumuli or outcrops, on
aalava, in deep ash deposits over pahoehoe lava, and in Mauna Kea substrate in dry montane
shrubland at elevations between 1,253 and 1,320 meters (4,111 and 4,331 feet). At PTA, Slene
lanceolata may be found in the following plant communities: Chamaesyce Tredands, Open
Metrosideros Tredlands with sparse shrub understory, Open Metrosideros Tredlands with dense
shrub understory, Intermediate Metrosider os Mixed Treglands, Open Dodonaea Shrublands,
Dense Dodonaea Shrublands, Dodonaea Mixed Shrublands, Myoporum Shrublands,
Myoporum-Dodonaea Shrublands, Myoporum-Sophora Shrublands, and Mixed Shrublands.
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Associated species include Eragrostis sp., Metrosider os polymor pha, Chamaesyce sp.,
Myoporum sandwicense, Sophora chrysophylla, Chenopodium oahuense, Dodonaea viscosa,
Leptecophylla tameiameiae, and Dubautia linearis (U.S. Army 2003a).

Threats Slene lanceolata is extremely susceptible to ungulate browsing and trampling.

Additiond threatsinclude rooting by ferd pigs, competition for light, space, and nutrients by
Pennisetum setaceum and other non-native plants, and conversion of habitat to a fire-based
vegetation community. Army training such as mounted and dismounted off-road maneuvers,
bivouac, and live-fire training, increase the risk of fire, habitat fragmentation and dispersa of dien
plant seeds. Off-road and on-road driving and training increases the level of dust (which can
compromise plant hedth and vigor) due to the fine soilsin northern PTA. In addition, due to the
very limited didtribution of this species, asingle naturd or human-caused environmentd disturbance
could be catastrophic (U.S. Army 20033).

Conservation Needs of the Species The following important conservation actions are needed for
Slene lanceolata: control of ungulates and non-native plants; protection from fire; control of
rodents; protection from human disturbance; collection, storage, and maintenance of genetic
materid; and a comprehendve monitoring program. 1f deemed necessary, protection from insects
and disease should aso be provided. Augmentation of smal populations and re-establishment of
new populations within the historical range of the species are aso expected to benefit the species.
Research on basic life history characteristics such as seed ecology, growth, reproduction,
phenology, and pollination biology is dso needed (Service 1996b). In addition, a State-wide
management plan that identifies areas and landscapes for the long-term conservation of al known
occurrences of S. lanceolatais needed. As part of this management plan, landowners and
managers should delineate management units to conserve this species and other native species
through threat control and habitat restoration.

Ongoing Consarvation Actions Currently there are two Slene lanceolata plantsin cultivation at
the Pahole Mid-Elevation rare Plant Nursery that have been propagated from cultivated sources.
There are 100 plants in cultivation a Volcano Rare Plant Facility propagated from seeds
produced from plantsin the wild. The Makua Military Reservation population on Oahu was
monitored in 2001. The population islocated on a steep cliff and rappelling is necessary for
management of this occurrence (U.S. Army Garrison 2002).

Environmental Basdline

Status of the Speciesin the Action Area Between 500 and 1,000 individud Slene lanceolata
have been observed in the action area. Sixty-one occurrences of this species have been identified
within Training Areas 7, 19, 20, 22, and 23 and represent between 78 and 88 percent of the
naturaly occurring individuas known in the State (see Figure 45 in the Transformetion Biologica
Assessment). Two mgor concentrations of plantsat PTA are found in the Kipuka Kdawamauna
Endangered Plants Habitat and at Kipuka Alala (Evans 2003a; U.S. Army 2003a).
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Threetsin the Action Area The threatsto Slene lanceolatain the action area are predominantly
those previoudy discussed in the Status section. At PTA, military training activities increase the
risk of fires due to live-fire training, bivouac and mounted and dismounted off-road activities.
Other training threets include trampling, dust, spread of invasive non-native plants, and
fragmentation of remaining habitat (U.S. Army 20033).

Conservation Needsin the Action Area Surveys should be conducted to identify current
digribution and dengty of S lanceolata. An Implementation Plan shdl be developed and
implemented to include: 1) congtruction of fenced exclosures around occurrences with high
dengties to diminate impacts from ferd ungulates; 2) control and/or eradication of non-native
plants, particularly Pennisetum setaceum, in the vicinity of al high dengity occurrences of S.
lanceolata; 3) reintroduction of propagated plants within the historic range of the species; and 4)
monitoring of extant occurrences. Outplanting should consst of multiple occurrences that replicate
the existing dengity and known didtribution for this species within the action area. Managed
occurrences should be established within the preferred substrate and plant community types
known for S. lanceolata. The WFMP addresses the methods and protocols necessary to control
the frequency, intengty, and size of fireson Army inddlations. However, asit isimplemented the
success and efficacy of the plan should be carefully monitored and modified, as necessary, to
continue reducing the threet of fireat PTA. A management plan for the control and localized
eradication of non-native invasive plants will be completed as part of the Implementation Plan
process. S. lanceolata should be outplanted in numbers that replicate the existing densities and
distribution. These occurrences should be established on the preferred substrate and plant
community types and in areas free from the fera ungulates and non-native invasve plants.

Ongoing Conservation Actions Within the Action Area As previoudy stated, there are 100
individudsof Slene lanceolatain cultivation a Volcano Rare Plant Facility propagated from
seeds produced from naturaly occurring plants. In addition, the propagetion facility at PTA has
198 plantsin cultivation that were propagated from seven individuas located within PTA. This
facility aso has 8,000 seeds in storage collected from 12 wild individuas growing on the
ingtdlation (Service 2003a). The Army has implemented an Ecosystem Management Program
Pan that outlines priorities, project goas, and annua funding for management and monitoring of
natural resources a PTA. This plan includes conservation actions for federdly listed plants within
theingalation. The mgority of the S. lanceolata individuds are located within the Kipuka
Kdawamauna Fence Unit and Kipuka Alda Fence Unit 1. Individuas near an eaxlier burn ditein
the Kipukua Kaawvamauna Endangered Plants Habitat were monitored and four of five individuas
were reocated (Evans et al 2002). Pennisetum setaceum remova is ongoing a dl occurrences
within the IMUs. During the 2003-2004 field season S. lanceolata will be monitored at IMUsS 5,
9,12, 13, 27, and 31 (see Figure 8). Specid care will be taken in Unit 27 to relocate plants
because previous relocation attempts have not been successful. Approximately 400 individuals of
S lanceolata will be outplanted in IMUs 12, 30, and 31 (U.S. Army 2003c).
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Status of the Species - Solanum incompletum (popolo ku mai)

Species Description Solanum incompletum is a member of the Solanaceae, or nightshede family.
In 1888, two varieties, S incompletum var. glabrum and S. incompletum var. mauiense, were
described. 1n 1969 a collection from Maui was described and named as S. hal eakal aense.
Solanum haleakalaense and S. incompletum were synonymized by David Symon in the Manual
of Flowering Plants of Hawaii (1999) into S. incompletum. No varieties of this speciesare
now recognized.

Solanum incompletum is awoody shrub which reaches heights of up to 3 meters (10 feet). Its
stems and lower leaf surfaces are covered with prominent reddish prickles and, sometimes, on
younger plants ydlow fuzzy hairs. Leaf margins are one to four-lobed on each Sde. Leavesare
ovd to dliptic, 10 to 15 centimeters (4 to 6 inches) long and 7 centimeters (2.8 inches) wide and
found on petioles of up to 7 centimeters (2.8 inches) in length. There are prominent veins on the
lower leaf surface. Inflorescences are loose clusters of sngle-staked flowers. The white petals
form agtar that is gpproximately 2 centimeters (0.8 inch) in diameter. Fruits are round berries,
yelow-orange to black in color and approximately 1.5 centimeters (0.6 inch) in diameter (U.S.
Army 2003a). Solanum incompletum differs from others in the genus by the presence of
prickles, loose flower clugters, curved anthers, and berry size (U.S. Army 2003a)

Liding Status Solanum incompletum was federaly and State-listed as an endangered species on
November 10, 1994 (59 FR 56333). A recovery plan for this species was adopted in July 1999
(Service 1999). Ciriticd habitat was designated for this species on theidand of Hawaii on July 2,
2003 (68 FR 39624).

Higtoric and Current Didribution Higtoricaly, Solanum incompl etum was known from the
idands of Lanai, Maui, and Hawaii. It isbeieved that the digtribution of S. incompletum may aso
have included the idands of Kauai and Molokai. Currently, it is only known from the idand of
Hawaii a PTA (U.S. Army 20033).

Ecology Higoricaly, Solanum incompletum occurred in dry to mesic forests, diverse mesic
forests, and subapine forests. On Army lands a PTA, the speciesisfound on lava flows of
various ages in Sparse Metrosideros Tredlands and Myoporum Shrublands at an eevation of
1,425 meters (4,675 feet). Associated species include Sophora chrysophylla and Myoporum
sandwicense (U.S. Army 2003a).

Threats Solanum incompletum is threatened primarily by browsing and habitat degradation by
ferd ungulates, competition from non-native plant species, wildfire, reduced reproductive vigor
(e.g., limited gene pooal), and extinction as aresult of asingle environmenta disturbance (U.S.
Army 2003a).

Conservation Needs of the Species Important conservation actions needed for Solanum
incompletum include the following: control of ungulates and non-native plants; protection from
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fire; protection from human disturbance and effects of military training actions, collection, storage,
and maintenance of genetic materid; and a comprehensive monitoring program. Augmentation of
small populations and re-establishment of new occurrences within the historica range of the
species will benefit the species. Research on basic life history characteristics such as seed
ecology, growth, reproduction, phenology, and pollination biology is aso needed (Service 1999).
In addition, a State-wide management plan that identifies areas and landscapes for the long-term
conservation of al known occurrences of S. incompletum isneeded. As part of this management
plan, landowners and managers should ddineste management units to conserve this species and
other native species through threat control and habitat restoration.

Ongoing Conservetion Actions The Seed Storage Facility at Lyon Arboretum and the University
of Kentucky, School of Biologica Sciences are conducting research on the seed storage
requirements of an unspecified number of seeds of Solanum incompletum collected from PTA.
Additionaly, the Lyon Micropropagation Facility has, in vitro, tissue collected from plants at
PTA. Thismaterid, to date, has not produced any plants. At PTA, the propagation facility has
160 plants that were propagated from two individuas collected a thisingdlation. In addition,
there are s 5,000 seedsin storage that were collected from eight individuas at PTA. Two
hundred S. incompletum were outplanted in Kipuka Alaa; however, only six have survived.
Twenty-one plants outplanted by the State of Hawaii are surviving on Puu Huluhulu (Service
2003a; S. Gleason pers. comm., 2003).

Environmental Baseline

Satus of the Speciesin the Action Area Forty individuals are found as part of six occurrences
within the PTA action area (see Figure 46 in the Transformation Biological Assessment). These
individuas occur in Training Area 22 and represent 100 percent of al known individua's occurring
inthewild (Evans 2003g; U.S. Army 20033).

Threstsin the Action Area The primary threat from military activitiesisthe increased risk of fire.
Other threats to Solanum incompletum include continued habitat degradation and browsing by
ferd ungulates, competition with non-native plant species (e.g., Senecio mikanioides); reduced
reproductive vigor (e.g., limited gene pool); and the potentid for a single environmental event to
result inthe loss of dl individuds asthey are relegated to asmall areain western PTA (13
hectares; 32 acres) (U.S. Army 2003a).

Conservation Needs Within the Action Area An Implementation Plan shal be developed and
implemented to include: 1) construction of fenced exclosures around al known occurrences to
eliminate impacts from fera ungulates, 2) control and/or eradication of non-native plants,
particularly Pennisetum setaceum, in the vicinity of dl known occurrences of Solanum
incompletum; 3) reintroduction of propagated plants within the historic range of the species; 4)
monitoring of extant occurrences. The WFM P addresses the methods and protocols necessary to
contral the frequency, intengty, and Size of fireson Army inddlaions. However, asit is
implemented the success and efficacy of the plan should be carefully monitored and modified, as
necessary, to continue reducing the threet of fireat PTA. (U.S. Army 2003a).
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Conservation Actions Within the Action Area All known individuds are in emergency exclosures
and hand weeding is being done to control non-native plant competition. Outplantings
(approximately 200 individuals) are scheduled to be attempted in Smilar habitat on-Ste to increase
occurrences and individud numbers (U.S. Army 20038). The Army hasimplemented an
Ecosysterm Management Program Plan that outlines priorities, project gods, and annud funding for
management and monitoring of natural resources a PTA. This plan includes conservation actions
for Solanum incompletum (U.S. Army 2003c). Habitat requirements have been eva uated and
are met as needed (e.g., provided shade cloth during drought). Manua and mechanicd weeding
isongoing. Additiona plants are being established near exiging S. incompletum occurrences and
other locations. During the 2003-2004 field season dl S. incompletum plants are scheduled to be
monitored and weeded, and arodent control grid is scheduled to be established around each
plant. These activities are planned to be executed at IMUs 24 and 13 (U.S. Army 2003c) (see
Figure 8).

Status of the Species - Spermolepis hawaiiensis (Hawaiian par dey)

Species Description Spermolepis hawaiiensis isamember of the Apiacese, or pardey family. It
isadender, annuad herb which reaches heights between 5 and 20 centimeters (2 and 8 inches).
The leaves are dissected into narrow, lance-shaped divisions and grow on stalks approximeately
2.5 centimeters (1 inch) in length. Theinflorescenceis aloosdy compound umbrella-shaped
inflorescence arising from the stem opposite the leaves and contains two to six flowers. The petds
arewhite, dliptic to ovate. Fruitsare ovd, laterally compressed, and condtricted at the line where
the two halves meet. The fruits are 4 millimeters (0.2 inch) long and 3 millimeters (0.1 inch) wide,
and are covered with curved bristles (U.S. Army 20033).

Liging Status Joermolepis hawaiiensis was federdly and State-listed as an endangered species
on November 10, 1994 (59 FR 56333). A recovery plan for this species was adopted in July
1999 (Service 1999). Critical habitat was designated for S. hawaiiensis on the idand of Hawali
on July 2, 2003 (68 FR 39624).

Higtoric and Current Didribution Higtoricaly, Soermolepis hawaiiensis was known from Kaua,
Oahu, Molokal, Lanal, Maui, and Hawaii and is il extant on al of theseidands. State-wide,
there are a least 500 to 1,800 individuas of S. hawaiiensis found as part of 17 occurrences
(Evans 2003a; U.S. Army 20034).

Ecology Spermolepis hawaiiensis is known from avariety of plant communities throughout its
range, incdluding Metrosider os Forests, Dodonea Lowland Dry Shrubland, cultivated fidds, and
pastures. It occurs at an eevation range of 300 to 600 meters (984 to 1,969 feet). Associated
plant species include Sda fallax, Doryopteris sp., Gouania hillebrandii, and Leucaena
leucocephala (a non-native species) (U.S. Army 20038). On Hawaii, S hawaiiensis is known
from shady spotsin Dodonaea viscosa dry shrubland which occurs on pahoehoe lava at
elevations between 1,134 and 2,140 meters (3,721 and 7,021 feet). Associated native plant
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species include Myoporum sandwicense, Osteomeles anthyllidifolia, and Sophora
chrysophylla (U.S. Army 2003q). At PTA, Spermolepis hawaiiensis occurs on lava, in ash, and
in soil pockets where moisture accumulates, typicaly in open Metrosderos Tredands with sparse
shrub understory, Myopor um-Sophora Mixed Shrublands, and Myopor um-Sophora Shrublands
with forb understory (U.S. Army 20033).

Threats Spermolepis hawaiiensis is threastened by browsing from fera sheep and goats, habitat
degradation and competition from various non-native plants such as Melinis minutiflora and
Pennisetum setaceum. Threats from military activities include degredation and loss of habitat
resulting from mounted and dismounted maneuvers, fire, trampling by ground troops, maintenance
activities, and construction of landing zones in occupied areas occupied (U.S. Army 20033).

Conservation Needs of the Species The following important conservation actions are needed for
Soermolepis hawaiiensis: control of ungulates and non-native plants, protection from fire; habitat
gtabilization; protection from human disturbance; collection, storage, and maintenance of genetic
materid; and a comprehensve monitoring program. Augmentation of smal populations and re-
edtablishment of new populations within the historical range of the species would aso benefit S.
hawaiiensis. Research on basic life history characteristics such as seed ecology, growth,
reproduction, phenology, and pollination biology is also needed (Service 1999). In addition, a
State-wide management plan that identifies areas and landscapes for the long-term conservation of
al known occurrences of S. hawaiiensisis needed. Aspart of this management plan, landowners
and managers should delineate management units to conserve this species and other native species
through threat control and habitat restoration.

Ongoing Conservetion Actions Aside from specific actions occurring at PTA (and discussed
below), the Service is unaware of species-specific conservation actions being conducted for
Soermolepis hawaiiensis.

Environmental Basdine

Status of the Speciesin the Action Area There are 27 individuds in the action area as part of 13
occurrences located in Training Areas 22 and 23. These individuas represent between two and
five percent of the naturaly occurring individuads known State-wide (Evans 2003g; U.S. Army
2003a). The speciesisfound within both fenced unitsin Kipuka Alada and dong the westernmost
boundary of the ingtdlation near the Mauna Loa 1859 Lava Flow (see Figure 47 in the
Transformation Biologica Assessment).

Threetsin the Action Area The threats to Spermolepis hawaiiensis within the action area are the
same as those previoudy discussed in the Status section.  [n addition, military activities such as
mounted and dismounted maneuvers and bivouac increase the potentid of fire frequency, spread
of non-native plant species, trampling of individuas, and dust. Threats not directly related to
military activities include continued habitat degradation and browsing by ferd ungulates.
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Conservation Needsin the Action Area The conservation needs of this species are smilar to
those previoudy discussed for the speciesin the Status section. Non-native plants need to be
controlled or removed to reduce habitat competition and alow for recruitment of new individuds.
Fence exclosures will benefit this species by removing browsing pressure from ungulates. The
WFMP addresses the methods and protocols necessary to control the frequency, intensity, and
gzeof fireson Army ingdlaions. However, asit isimplemented the success and efficacy of the
plan should be carefully monitored and modified, as necessary, to continue reducing the threet of
firea PTA. A management plan for the control and locdized eradication of non-native invasve
plants will be completed as part of the Implementation Plan process (U.S. Army 20033).

Ongoing Conservation Actions Within the Action Area The propagation facility a PTA has 20
individuds of Spermolepis hawaiiensis that were propagated from one plant from PTA (Service
20033). To date, there have not been any species-specific management actions at PTA for S.
hawaiiensis. Because thistaxon isin close proximity to other species recelving more intensive
management due to their more precarious status, S. hawaiiensis will benefit from enhanced habitat
monitoring, fencing, and weed eradication (U.S. Army 20033).

Status of the Species - Stenogyne angustifolia (no common name)

Species Description Senogyne angustifolia isamember of the Lamiaceae, or mint family.
Although six varieties have been described, none are currently accepted by Weller and Sakai in
the Manual of Flowering Plants of Hawaii (Wagner et al. 1999). It isaprodrate, trailing plant
with four-sded, smooth stems which are occasionally pubescent at the nodes. Leaves are
undivided, contracted at the base into a petiole agpproximately one centimeter (0.4 inch) in length,
and smooth. The leaf blade is oblong to linear, wavy to serrate, and between 2 and 6 centimeters
(0.8 and 2.4 inches) long and 6 and 12 millimeters (0.2 and 0.5 inch) wide. Flowers are tubular,
digtinctly veined, and 8 to 13 millimeters (0.3 to 0.5 inch) long. The upper lip of the flower istwice
aslong asthe lower and petds are yellow to dull brownish-pink and findy pubescent (U.S. Army
20033).

Liding Status Stenogyne angustifolia was federaly and State-listed as an endangered species on
October 30, 1979 (44 FR 62468) A recovery plan was drafted for this speciesin 1993.

Higtoric and Current Didribution Higtoricdly, Stenogyne angustifolia was known from the
idands of Molokal, Maui, and Hawaii. Currently, an estimated 5,000 to 7,500 individuals occur
only on theidand of Hawaii (U.S. Army 20033).

Ecology Stenogyne angustifolia grows on reatively flat, ash-veneered lavaand shdlow soilsin
semi-arid shrublands and Metrosideros Woodlands at an elevation of 1,555 meters (5,102 feet).
The species dso occurs a an eevation of 1,035 meters (3,396 feet) in the trangtion zone between
pastureland and the Keamuku lava flow. The species has been described as abundant on various-
aged lava or rock outcrops that support the following diveraty of plant communities: Eragrostis
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Grasdand, Chenopodium Shrubland, Chamaesyce Tredlands, Open Metrosideros Tredlands with
gparse and dense shrub understory, Intermediate Metrosideros Mixed Tredlands, Open and
Mixed Dodonaea Shrublands, Myoporum-Dodonaea Shrublands, Myoporum-Sophora Mixed
Shrublands, Myoporum Shrublands, and Leptecophylla Mixed Shrublands (U.S. Army 20033).

Threats The threats to Stenogyne angustifolia include habitat competition from non-native plants,
particularly Pennisetum setaceum; and conversion of habitat to a fire-based vegetation
community. Army training such as mounted and dismounted off-road maneuvers, bivouac, and
live-fire training increase the risk of fire, habitat fragmentation and dien plant seed spread. Off-
road and on-road driving and training increases the level of dust (which can compromise plant
hedlth and vigor) due to the fine sails in northern PTA. In addition, due to the very limited
digtribution of this species, asingle naturd or human-caused environmenta disturbance could be
catastrophic. The taxon does not appear paatable to feral sheep and goats, and appears to be
consumed only during dry periods or after afire (U.S. Army 2003a).

Conservation Needs of the Species Important conservation actions needed for Stenogyne
angustifolia include the fallowing: control of non-native plant species and ferd ungulates,
reduction of fire; and research on habitat requirements, population structure, reproductive biology,
and seed biology. Multiple occurrences that replicate the existing dengity and didtribution for S.
angustifolia should be established to increase species abundance and dengity (U.S. Army
2003q). In addition, a State-wide management plan that identifies areas and landscapes for the
long-term conservation of al known occurrences of S angustifolia is needed. As part of this
management plan, landowners and managers should delineste management units to conserve this
gpecies and other native species through threat control and habitat restoration.

Ongoing Consarvation Actions Aside from specific actions occurring a PTA (and discussed ina
subsequent section), the Serviceis unaware of species-pecific conservation actions being
conducted for Senogyne angustifolia.

Environmental Baseline

Status of the Speciesin the Action Area Between 5,000 and 7,500 individuas of Stenogyne
angustifolia occur in the PTA action areaiin Training Areas 18, 19, 20, 22, and 23, aswell asthe
buffer area adjacent to the Impact Area. Theseindividuas are found as part of 291 occurrences
and represent 100 percent of the naturaly occurring individuas known State-wide (see Figure 48
in the Transformation Biologica Assessment) (Evans 2003a; U.S. Army 20033).

Threetsin the Action Area Becausedl remaining individuas of Stenogyne angustifolia are
located at PTA, the threats in the action area are the same as previoudy discussed in the Status
section.

Conservation Needsin the Action Area An Implementation Plan shdl be developed and
implemented to include: 1) congtruction of fenced exclosures around high density occurrencesto
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eliminate impacts from fera ungulates, 2) control and/or eradication of non-native plants,
particularly Pennisetum setaceum, in the vicinity of high dengty occurrences of Stenogyne
angustifolia; 3) reintroduction of propagated plants within the historic range of the species; and
4) monitoring of extant occurrences. The WFMP addresses the methods and protocol s necessary
to control the frequency, intendty, and size of fireson Army inddlations. However, asit is
implemented the success and efficacy of the plan should be carefully monitored and modified, as
necessary, to continue reducing the threet of firea PTA. In addition, research on habitat
requirements, population structure, reproductive and seed biology would benefit this species.
Another suggested conservation action is to maintain fire breaks aong Keekee Road in order to
protect upper Kipuka Kdawamauna which is very important habitat for this taxon aswell as
Hapl ostachys haplostachya, Slene lanceolata, and Tetramol opium arenarium ssp.
arenarium. Multiple occurrences should be established that replicate the existing density and
digribution for S, angustifolia within the preferred substrate and plant community typesfor this
gpecies. Outplanting sites should be established in areas free from the impacts of ungulates and
invasive plant competition. The Implementation Team will address other management issues for
this speciesincluding developing an invasive plant management plan to reduce the threats from
non-native plant species (U.S. Army 20033).

Ongoing Conservation Actions Within the Action Area The propagation facility & PTA has four
plants growing from cuttings of one individud of Stenogyne angustifolia (Service 2003a). The
Army has implemented an Ecosystem Management Program Plan that outlines priorities, project
gods, and annua funding for management and monitoring of naturd resources a PTA. Thisplan
includes conservation actions for federdly listed plant species within the ingdlation (U.S. Army
2003c). Three fence units protect occurrences of S. angustifolia incuding Kipuka Alda, and
Kipuka Kaawamauna. Ungulates are currently being removed from both of these fenced
exclosures. During the course of other survey work, new plant locations have been found and
documented. During the 2003-2004 fidld monitoring of S. angustifolia will occur at IMUs 16-
20, and 11 (see Figure 8). Plant densties will be evauated to determine an appropriate method
for monitoring within other established IMUs (U.S. Army 2003c).

Status of the Species - Tetramolopium arenarium ssp. arenarium (N0 common name)

Species Description Tetramol opium arenarium isamember of the Asteraceae, or sunflower
family. Current classfication recognizes three intragpecific taxa: T. arenarium ssp. arenarium
var. arenarium, T. arenarium spp. arenarium var. confertum, and T. arenarium ssp. laxum.
These are distinguished from other members of the genus by its erect habit; presence and types of
glands and hairs on the plant; few-flowered head clusters; large maeray florets; few, bisexud,
maroon-petalled disk florets, and wide achenes (U.S. Army 2003a).

Tetramolopium arenarium ssp. arenarium is an erect tufted shrub 0.8 to 1.3 meters (2.6 to 4.3
feet) tal. Plants are covered with tiny glands and straight hairs. Leaves are dternate, shalowly
toothed (or toothless), and lance-shaped. They range in length from 15 to 35 millimeters (0.6 to
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1.5 inches) and in width from 3 to 9 millimeters (0.1 to 0.4 inch). Inflorescences are termind with
510 10 heads. Each head has 20 to 34 bracts beneath a single series of white florets (mae ray
florets) on the outside and fewer than 15 inner bisexual maroon-petalled disk florets. The fruits
are compressed achenes (U.S. Army 20033).

Liding Status Tetramol opium arenarium ssp. arenarium was federdly and State listed as an
endangered species on March 4, 1994 (59 FR 10305). A recovery plan was adopted for this
species on September 26, 1996 (Service 19964). Critical habitat was designated for
Tetramol opium arenarium ssp. arenarium on theidand of Hawaii on July 2, 2003 (68 FR
39624).

Higtoric and Current Didribution Higtoricdly, Tetramolopium arenarium ssp. arenarium was
known from the idands of Maui and Hawaii. Currently, between 292 and 296 individua's occur
only on theidand of Hawaii (see Figure 49 in the Transformation Biologicd Assessment) (U.S.
Army 2003a).

Ecology Tetramolopium arenarium ssp. arenarium occursin Dodonaea viscosa dominated
lowland and montane dry shrublands at eevations from 800 and 1,500 meters (2,625 and 4,921
feet). At PTA the speciesisfound in the Dodonaea Mixed Shrubland at eevations between
1,300 and 1,700 meters (4,265 and 5,577 feet). Tetramolopium arenarium ssp. arenariumis
extremely rare on very old Mauna Kea flows (greater than 10,000 years old) (U.S. Army 2003a).

Threats The primary threats to Tetramol opium arenarium ssp. arenarium are ferd ungulates
that browse on the plant; rooting by feral pigs, competition from non-native plant species such as
Pennisetum setaceum; and conversion of habitat to afire-based vegetation community. Army
training such as mounted and dismounted off-road maneuvers, bivouac, and livefire training,
increase the risk of fire, habitat fragmentation and aien plant seed spread. Off-road and on-road
driving and training increases the leve of dust (which can compromise plant hedth and vigor) due
to the fine soilsin northern PTA. In addition, due to the very limited digtribution of this Species, a
sngle naturad or human-caused environmenta disturbance could be catastrophic (U.S. Army
20033).

Conservation Needs of the Species The following important conservation actions are needed for
Tetramol opium arenarium ssp. arenarium: control of non-native plant species and ferd
ungulates; reduction of fire risk; and research on habitat requirements, population structure,
reproductive biology, and seed biology. Augmentation of smal populations and re-establishment
of new populations within the historica range of the species are dso expected to benefit the
species (U.S. Army 20034). In addition, a State-wide management plan that identifies areas and
landscapes for the long-term conservation of al known occurrences of T. arenarium ssp.
arenariumisneeded. Aspart of this management plan, landowners and managers should
delineate management units to conserve this species and other native species through threet control
and habitat restoration.
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Ongoing Conservetion Actions Aside from specific actions occurring at PTA (and discussed
below), the Service is unaware of species-specific conservation actions being conducted for
Tetramol opium arenarium ssp. arenarium.

Environmental Basdine

Status of the Speciesin the Action Area Within the action area a PTA, there are an estimated
292 to 296 individuas (22 occurrences) of Tetramolopium arenarium ssp. arenarium within
Training Areas 19 and 22. These individuals represent 100 percent of dl naturaly occurring T.
arenarium ssp. arenarium remaining in the State (Evans 2003a; U.S. Army 20033).

Threetsin the Action Area Becausedl remaining individuas of Tetramol opium arenarium ssp.
arenarium occur within the action ares, the threats are as previoudy discussed for the species
rangewide. The speciesisimpacted by military activities such as mounted and dismounted
maneuvers and bivouac which can result in increased fire frequency, spread of non-native plant
species, and dust. Other threatsto T. arenarium ssp. arenarium include continued habitat
degradation by ferd ungulates and competition with non-native plant species.

Conservation Needs in the Action Area An Implementation Plan shdl be developed and
implemented to include: 1) condtruction of fenced exclosures around occurrences to eiminate
impacts from ferd ungulates, 2) control and/or eradication of non-native plants, particularly
Pennisetum setaceum; 3) reintroduction of propagated plants within the historic range of the
species, and, 4) monitoring of extant occurrences. The WFMP has been findized and the
document addresses many proactive measures to reduce the risk of fireat PTA. However, asitis
implemented the success and efficacy of the plan should be carefully monitored and modified, as
necessary to continue reducing the threet of fire at PTA. Multiple occurrences that replicate the
exiging dendty and known didribution for T. arenarium ssp. arenarium should be established in
the action area to offset potentia impacts from military activities. A management plan for the
control and localized eradication of non-native invasive plants will be completed as part of the
Implementation Plan process (U.S. Army 20033).

Ongoing Conservetion Action Within the Action Area The propagation facility at PTA has 165
plantsof Tetramol opium arenarium ssp. arenarium in cultivation that were propagated from six
individuds. The Army hasimplemented an Ecosystem Management Program Plan that outlines
priorities, project gods, and annud funding for management and monitoring of naturd resources at
PTA. This plan includes conservation actions for federaly listed plant species within the
ingdlaionincduding T. arenarium ssp. arenarium (U.S. Army 2003c). All known plantsat PTA
are located in the Kipuka Kaawvamauna Endangered Plant Habitat. A recent survey identified 13
new locations with 91 adult plants and 112 juveniles observed (Evans et al 2002). During the
2003-2004 fied season management activities are scheduled at IMUs 8 and 12 to include
monitoring and invasive plant remova. In addition, goproximatdy 400 individuas of T. arenarium
ssp. arenarium are scheduled to be outplanted in IMUs 12 and 18 (see Figure 8).
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Status of the Species - Vigna o-wahuensis (Oahu vigna)

Species Description Vigna o-wahuensisis amember of the Fabaceae, or peafamily. Itisa
dender, short-lived, twining perennid herb with fuzzy semsthat grow to 0.4 meter (1.3 feet).

L eaves are compound, with three legflets that are 1.2 to 8 centimeters (0.5 to 3.0 inches) long and
0.1to 2.5 centimeter (0.04 to 1.0 inch) wide. Lesflets are sparsaly to moderately covered with
coarse hairs. Fowers occur in clusters of one to four, and have thin, tranducent, pae yellow or
greenish-ydlow petals gpproximately 2.0 to 2.5 centimeters (0.8 to 1.0 inch) long. The cayx is
sparsdy hairy and 4.0 to 8.0 millimeters (0.2 to 0.3 inch) long with asymmetrica lobes. Fruitsare
dender pods of 4 to 9 centimeters (1.6 to 3.5 inches) in length and 5 millimeters (0.2 inch) in
width. Pods may be dightly inflated and contain between 7 and 15 gray to black seedsthat are
less than 6.0 millimeters (0.2 inch) long (U.S. Army 20033).

Liging Status Vigna o-wahuensis was federdly and State-listed as an endangered species on
November 10, 1994 (59 FR 56333). A recovery plan for this species was adopted in July 1999
(Service 1999). Critica habitat was designated for V. o-wahuensis on the idand of Hawaii on
July 2, 2003 (68 FR 39624).

Higtoric and Current Didribution Higtorically, Vigna o-wahuensis was known from the idands of
Hawaii, Maui, Molokai, Lanal, Kahoolawe, Nihoa, and Niithau (U.S. Army 2003a). Currently, it
is known from Maui, Molokai, Lanai, Kahoolawe, and Hawaii (68 FR 25934; 68 FR 1220; 68
FR 39624). At least 86 individuas are believed to occur in 10 locations (U.S. Army 20033).
Thirty plants were located on the lower south and southwestern dope of Puu Nohonaohae during
botanica surveysin the early 1980s, but only a single plant was observed in 2002 (Arnett 2002b).

Ecology Vigna o-wahuensis occursin lowland dry to mesic grasdand and shrubland at elevations
from 10 to 1,370 meters (33 to 4,495 feet). Associated plant speciesinclude Sda fallax,
Chenopodium sp., Dubautia menzesii, and Osteomeles anthyllidifolia (U.S. Army 2003a).
Life history information is unknown. The taxon has been observed flowering in March, April and
Jduly. Fruitswere present in duly. All individuas were classfied as mature (U.S. Army 2003a).

Threats Threats to Vigna o-wahuensis include habitat degradation by ferd ungulates, competition
from non-native plant species, fire, effects of military activities, reduced reproductive vigor dueto
the smdl number of existing populations and individuds, and extirpation or extinction as the result
of naturally-occurring events (U.S. Army 2003a).

Conservation Needs of the Species Important conservation actions needed for Vigna o-
wahuensis include the following: control of non-native plant gpecies and ferd ungulates;
elimination of fire; and research on habitat requirements, population structure, reproductive
biology, and seed biology. Management actions to protect existing V. o-wahuensis populations
and habitat from fire should be developed. Ex situ propagation should be initiated and research
on seed storage methodology continued to maintain adequate genetic stock and buffer against
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extinction of this species. Outplanting to enhance the remaining wild populaions should begin
when adequate propagated materid is available, and fencing and weed control are underway.
New populations should be established within the historic range of V. o-wahuensis in areas free
from the impacts of feral ungulates and non-native plants (Service 1999). In addition, a State-
wide management plan that identifies areas and landscapes for the long-term conservation of dl
known occurrences of V. o-wahuensisis needed. As part of this management plan, landowners
and managers should delineste management units to conserve this species and other native species
through threat control and habitat restoration.

Ongoing Consarvation Actions Aside from specific actions occurring a PTA (and discussed ina
subsequent section), the Service is unaware of species-pecific conservation actions being
conducted for Vigna o-wahuensis.

Environmental Baseline

Satus of the Speciesin the Action Area There are 74 individuas of Vigna o-wahuensis located
in Sx occurrences in the Keamuku Parcel. These plants occur on Nohonaohae cinder cone (66
individuas), Puu Papapa (three individua's), and one occurrence aong the southern border (five
individuas) (see Figure 50 in the Trandformation Biological Assessment). These individuds
represent 83 percent of dl naturaly occurring individuas of V. o-wahuensis State-wide (Evans
2003a; U.S. Army 20033).

Threatsin the Action Area Because the mgority of the remaining individuds of Vigna o-
wahuensis occur in the action area, the threats previoudy discussed for the species State-wide is
gmilar to the threets in the action area. Additiond threats include increased military activity if
Keamuku Parcd is utilized for more intensive training maneuvers, particularly off-road maneuvers
by Stryker vehicles. The mgority of the soilsin Keamuku are sandy and fine sandy loam which
will crush eadly and create large dust plumes over large areas. Additiondly, the use of Keamuku
for mounted and dismounted maneuvers and bivouac will result in an increased risk of fire, spread
of non-native plant species, and habitat fragmentation. Other threatsto V. o-wahuensis include
continued habitat degradetion by ferd ungulates, cattle and competition with non-native plant
Species.

Conservation Needsin the Action Area If the Keamuku Parcd is utilized for Army training
(leased or purchased) then the Implementation Plan shal include this species and address: 1)
congtruction of fence exclosures around al known species occurrences to eiminate impacts from
cattle and ferd ungulates; 2) control of non-native plants, particularly Pennisetum setaceum; 3)
reintroduction of propagated plants within the historic range of the species; and 4) monitoring of
extant occurrences. The WFM P addresses the methods and protocol s necessary to control the
frequency, intendity, and size of fireson Army inddlatiions. The WFMP dso includes measuresto
reduce the risk of fire on the Keamuku Parce. However, asit isimplemented the success and
efficacy of the plan should be carefully monitored and modified, as necessary, to continue reducing
the threet of fireat PTA. A management plan for the control and locaized eradication of non-
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native invasive plants will be completed as part of the Implementation Plan process. Outplanting
should congst of multiple occurrences that replicate the existing dengty and known distribution for
Vigna o-wahuensis within the action area. These occurrences should be established within the
preferred substrate and plant community typesfor V. o-wahuensis in the action area. New
occurrences should be established in areas free from impacts of ungulates and non-native plant
competition.

Ongoing Conservation Actions Within the Action Area The puu on Parker Ranch in the Keamuku
Parcel are fenced to restrict cattle; however, shegp and goats are still able to access the Sites.
Locationsin the Keamuku Parcel were surveyed (Arnett 2002b) and plants were categorized by
life stage, phenology, indication of browse, and the presence of disease. No other ongoing
conservation measures are known for this species.

Status of the Species - Zanthoxylum hawaiiense (a€e)

Species Description Zanthoxylum hawaiiense isamember of the Rutaceae, or citrus family. It
isatree which can rangein height from 3 to 8 meters (10 to 26 feet) tdl, with trunks that can be
25 centimeters (10 inches) in diameter. Leaves are dternate and are comprised of three, leathery
triangular-ova or lance-shaped, gland-dotted, lemon-scented, toothed leaflets. These lesflets are
3.4 t0 10 centimeters (1.3 to 3.9 inches) long and 1.5 to 5 centimeters (0.6 to 2.0 inches) wide.
The stk of the opposite legflets has one joint and the centrd, termind leeflet hastwo. Treesare
dioecious, having either male or femae flowers. Inflorescences contain 15 to 20 flowers, each
with four triangular sepas. Fruits are Sckle-shagped follicles which range in length from 8 to 10
millimeters (0.3 to 0.4 inch). The fruits contains a single black seed of approximeately 7to 8
millimeters (0.3 inch) in diameter. The peciesis digtinguished from other Hawaiian species by its
leaves, presence of only onejoint on some the legflet stalks, and length and shape of thefollicle
(U.S. Army 20033).

Liding Status Zanthoxylum hawaiiense was federaly and State-listed as an endangered species
on March 4, 1994 (59 FR 10305). A recovery plan was adopted for this speciesin September
1996 (Service 19964). Critical habitat was designated for Z. hawaiiense on the idand of Hawaii
on July 2, 2003 (68 FR 39624).

Higtoric and Current Didribution Higtoricaly, Zanthoxylum hawaiiense occurred on Kauai
(centrd portion), Molokal (east Side), Lanai (centrd), Maui (eastern portion, on the southern
dopes of Hadeskda), and Hawaii (KohdaMountains). This species has been extirpated from
Lana but ill perssts on Hawaii, Molokal, Maui and Kauai. On these idands, approximeately 262
to 312 individuas are found in 10 to 13 occurrences (U.S. Army 2003a).

Ecology Zanthoxylum hawaiiense typicaly grows in Metrosideros-dominated lowland dry or
mesic forests, in montane dry forests, and on lava at eevations that range from 550 to 1,740
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meters (1,804 to 5,709 feet). The speciesis associated with Antidesma platyphyllum and
Streblus pendulinus on theidand of Maui and with Myrsine lanaiensis, Sophora chrysophylla,
and Myoporum sandwicense on the idand of Hawaii. Individuas of this species are widdy
scattered and rarely will more than afew plants be found in close proximity to one another (U.S.
Army 2003a). At PTA, Z. hawaiienseisfound on lavaand in avariety of plant community types
including sparse Metrosideros Tredlands, Open Metrosider os Tredands with dense shrub
understory, Intermediate Metrosideros Mixed Tredands, Myoporum Shrublands, and
Myoporum-Dodonaea Shrublands.

Threats Threats to Zanthoxylum hawaiiense include habitat degradation and browsing by ferd
and domestic animas, competition from non-native plant species, seed predation by rodents, fire;
trampling, and effects of military activities (U.S. Army 2003a).

Conservation Needs of the Species The following important conservation actions are needed for
Zanthoxylum hawaiiense: control of non-native plant species, ferd ungulates, and rodents;
elimination of fire; and research on habitat requirements, population structure, reproductive
biology, and seed biology. Steps should be taken to ensure that populations remain viable on each
of the four idands on which Z. hawaiiense presently occurs. Additiona populations should be
established across the species’ range to increase the number of individuas. The widdly scattered
distribution and dioecious behavior of this species may suggest thet larger areas are required to
maintain viable populations for the surviva and recovery of Z. hawaiiense. Rodent control in
existing and reintroduced populations is necessary to dlow for successful recruitment (Service
1996a). In addition, a State-wide management plan that identifies areas and landscapes for the
long-term conservation of al known occurrences of Z. hawaiiense is needed. As part of this
management plan, landowners and managers should delineste management units to conserve this
gpecies and other native species through threat control and habitat restoration.

Ongoing Consarvation Actions Asde from any actions occurring a PTA (and discussed the
section below), the Service is unaware of species-specific conservation actions being conducted
for Zanthoxylum hawaiiense.

Environmental Baseline

Status of the Speciesin the Action Area There are gpproximately 225 individuals of
Zanthoxylum hawaiiense a PTA in Training Areas 18, 19, 22, and 23; to the Impact Areaand
adjacent buffer area (see Figure 51 in the Transformation Biological Assessment). These
individuals represent between 72 and 86 percent of the State-wide population in the wild (Evans
20033, U.S. Army 20033).

Threetsin the Action Area Because such alarge percentage of dl remaining individuas of
Zanthoxylum hawaiiense occur within in the action areaat PTA, threats are Smilar to those
previoudy discussed. Dismounted maneuvers and bivouac aso increase the risk of fire, promote
habitat fragmentation, disperse dien plant seeds, and increase potentid trampling of seedlings and
young plants. Other threatsto Z. hawaiiense include continued habitat degradation by ferad
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ungulates, competition with non-native plant species, and seed loss from rodent predation (U.S.
Army 2003a).

Conservation Needsin the Action Area Zanthoxylum hawaiiense shdl beincluded in the
Implementation Plan for PTA and the following management measures shdl be addressed for this
gpecies. 1) congruction of fenced exclosures around al known occurrences to eiminate impacts
from ferd ungulates; 2) control and/or eradication of non-native plants, particularly Pennisetum
setaceum, in the vicinity of high dendity occurrences; 3) reintroduction of propagated plants within
the historic range of the species; and, 4) monitoring of extant occurrences. The WFMP addresses
the methods and protocols necessary to control the frequency, intensity, and size of fires on Army
indalations. However, asit isimplemented the success and efficacy of the plan should be
carefully monitored and modified, as necessary, to continue reducing the threet of fireat PTA. As
this species occursin avariety of plant community types, potentid locations for management of
population units within the action areainclude Puu Lelani mixed tree area, Kipuka Kadawvamauna,
and Charlie Circle (U.S. Army 20033).

Ongoing Conservation Actions Within the Action Area The Army has implemented an Ecosystem
Management Program Plan that outlines priorities, project goas, and annua funding for
management and monitoring of natural resources a PTA. This plan includes conservation actions
for federdly listed plant species within the ingalation including Zanthoxylum hawaiiense. One
benefit isthat new occurrences of Z. hawaiiense have recently been discovered while performing
botanica surveys (Evans 2002; Evans et al 2002). During the 2003-2004 field season monitoring
for Z. hawaiiense will occur at IMUs 7, 13, 14, 15, 21, 23, 25 and 27 (see Figure 8). All non-
native plants are scheduled to be removed from the units. Rodent bait-station grids will be
edtablished in Unit 26 (62 hectares, 153 acres). Individud treesin other Units will be protected
with small bait grids (12 diphacinone stations per tree, 25 meters (82 feet) gpart) (U.S. Army
2003c).

Status of Palila Critical Habitat

Pdlila Critical Habitat Critical habitat for the pdila (Loxioides bailleui) was designated on
September 22, 1977 (42 FR 40685) and consgts of: 1) the State of Hawaii Mauna Kea Forest
Reserve, except (a) the portion above the 10,000-foot contour line, (b) the portion south of
Saddle Road (State Highway 20), (c) lands owned by the United States Army in the Pohakuloa
Training Areas north of Saddle Road (State Highway 20) established by Executive Order 1719
(Parcel 6, State of Hawaii Tax Map Key 4-4-16, Third Division), (d) the portion (Parcel 10,
KaohelV, State of Hawaii Tax Map Key 4-4-16, Third Divison) lying north of Saddle Road
(State Highway 20) and south of Power Line Road; 2) the portion of the State of Hawaii Kaohe
Game Management Aress (Parced 4, State of Hawaii Tax Map Key 4-4-15, Third Divison to the
north and east of Saddle Road (State Highway 20); 3) the portion of the Upper Waikii Paddock
(Parcd 2, State of Hawaii Tax Map Key 4-4-15, Third Division) northeast of Saddle Road (State
Highway 20); and 4) the portion of the lands of Humuula between Puu Kahinahinaand Kole lying
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southeast of the Mauna Kea Forest Reserve fence (portions of Parcels 2, 3, and 7, State of
Hawaii Tax Map Key 3-8-1 Third Divison) that isincluded in State conservation didtrict (50 CFR
17.95(b); see Figure 58 in the Transformation Biological Assessment). A total of 24,356 hectares
(60,185 acres) of critica habitat were designated for pdilaon theidand of Hawaii.

The primary congtituent elements of pdila critical habitat are large and intermediate-Szed mamane
(Sophora chrysophylla) and naio (Myoporum sandwicense) trees, enough space for the pdila
population to expand, and the full range of dtitudina and geographica stes needed by the pdila
for normd life cycle movementsin response to shifting seasona and annud petterns of flowering,
seed set, and ensuing pod development of mamane (42 FR 40685).

The pdilais dependent entirdly on mamane and mamane-naio ecosystems for food, nesting, and
shelter. The palilafeeds primarily on mamane seeds, flowers, leaf buds, insects, and insect larvae
that are found insde mamane seeds. Naio berries may aso be eaten, particularly if mamane seeds
arein short supply. Munro (1960) reported that palila aso feed on poha (Physalis peruviana)
fruit and caterpillars, and recent studies by the U.S. Geologica Survey, Biologica Resources
Discipline (BRD) suggest that caterpillars and other insects may be an important diet component
for palilanestlings (Service 2003b). Larger mamane trees produce more pods and therefore can
support larger numbers of pailain asmaler area (Service 2003b). Mamane trees bear seeds at
different times of year across an devationd gradient, thereby providing pdilawith food and shdlter
throughout the year.

Pdilacriticd habitat is currently browsed by feral ungulates including goats, sheep, mouflon, and
pigs. In some areas young cohorts of mamane trees have been damaged by ungulate browsing (P.
Banko, pers. comm., 2003). Many areas of pdila critica habitat contain harmful invasive species
that are capable of causing declines in populations of native plant species (Banko et al. 2003).
Pdilacritica habitat isin fairly good condition in some areas, notably the southwestern dope of
Mauna Kea, the only area where pdila are known currently to breed in the wild. In other aress,
for example the eastern dope of Mauna Kea, primary congtituent elements are not adequate to
sugtain pdilapopulaions. A large portion of pdilacritical habitat isin need of restoration so that
al primary condtituent eements are available for pdilato live and breed, including the eastern
dope and portions of the northern and western dopes of Mauna Kea

Threatsto Pdila Critical Habitat The mgor threats to primary condtituent dementsinclude wildfire
and browsing by ferd ungulates. Pdilacritica habitat is serioudy affected by fire thet kills mamane
trees and by the spread of fire-adapted invasve plants that encourage shiftsin community
composition toward non-native plant species. Non-native plants compete with mamane and naio
for water, nutrients, and space and can dow the rate of, or prevent, native plant recovery after a
fireevent. Mamane are dso serioudy affected by fera ungulate browsing and habitat damage
caused by ferd pigs. Browsing reduces the number of pods and flowers near the ground on
larger mamane trees and can girdle and kill younger trees. Pigs dso damage pdilacritica habitat
through rooting and digging. Another potentid threat is predation of mamane seed pods by
rodents, possibly reducing recruitment of trees.
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Conservation Needs of Pdlila Critical Habitat Conservation needs of pdilacritica habitat are
restoration and maintenance of large, well-connected blocks of native mamane and mamane-naio
forest thet provide afull range of dtitudina and geographica stes needed by the pdilafor norma
life cycle movementsin response to shifting seasond and annud patterns of flowering, seed s,
and ensuing pod development of mamane. This can be accomplished through: 1) fencing and
ungulate removad to reduce browsing pressure and pig damage, 2) protection of habitat from fire,
3) invasive plant species control, and 4) rodent control to eiminate possible seedling and seed
consumption by rodents. The primary conservation need is the remova of sheep and other
ungulates from dl areas within pdila critica habitat. Remova of ferd ungulates requires
congtruction of ungulate exclusion fences around unfenced areas of pailacritica habitat, repair of
exigting fences around the Mauna Kea Forest Reserve, and implementation of aggressive
eradication programs and other measures to remove dl ferd ungulates from fenced exclosures.
Regtoration of some areas through invasive species control, and outplanting mamane and naio
trees and other native species, may be needed in some areas where natural forest regeneration is
dow.

Ongoing Conservation Actionsfor Pdlila Critical Habitat.

In 1978, aruling by the Hawaii Digtrict Court under section 9 of the Endangered Species Act
required that dl fera sheep and goats be removed from Pdila critica habitat (Pdilaet al. v.
Hawaii Department of Land and Natural Resources et al., CIV no. 78-0030; Nelson 1982). A
samilar ruling by the Federa Court of Appedsfor the Ninth Circuit in 1987, ordered the
eradication of mouflon sheep (Pdlilaet al. v. Hawali Department of Land and Natural Resources,
No. 87-2188; Pratt et al. 1997). Effortsto remove sheegp and mouflon from pailacritica habitat
are dill underway by the Hawaii Department of Land and Natural Resources - Divison of
Forestry and Wildlife.

The ungulate excluson fence dong the lower devationa boundary that protects most pdila critica
habitat on Mauna Kea currently needs repair and/or replacement at severd locations including the
northern perimeter boundary to PTA. Thisfence is needed to prevent the ingress of sheep, goats,
and mouflon to pdila critica habitat. At thistime small herds of goats and sheep are causing
damage to mamane saplings and preventing mamane recruitment in some aress of pdilacritica
habitat (P. Banko, pers. comm., 2003). Remova of ferd pigswas not required by the court
order; however, they are dso causing damage to mamane by rooting and digging, especidly at
lower eevations.

Pansfor redignment of Saddle Road include severd design festuresto protect pdilacritica
habitat on the southern dope of Mauna Keg, including congtruction of afence pardld to the road
that will prevent vehicles from leaving the roadway, afire/fuel bregk to the north of the roadway,
and shoulder curbs to prevent cigarettes and other flammables tossed from vehicles from rolling off
the roadway as source of fire ignition.



Colond David L. Anderson 93

Environmental Basdine

Status of Critical Habitat in the Action Area There currently are no documented popul ations of
pailawithin the action area a the PTA and the Keamuku parcd. The most recent sighting of
pailaon the PTA wasin 1950 (Gon et al. 1993).

The pdilacritica habitat lands at PTA are leased (Tract 1-105; expiresin August 2029) from the
State of Hawaii (U.S. Army 2003a). Pdila Critical Habitat Area A was omitted from this
consultation because no Transformation actions will occur in this area and the effects of Legacy
training actions on pailacritical habitat are addressed in a separate biologica opinion (Service
1978, 1981, 1983). Pdilacritica habitat on the southwestern dopes of Mauna Kea was not
included in the action area because the flight corridor to Bradshaw Army Airfield will be dong the
planned redigned Saddle Road and will not pass over or near palila breeding areas on the western
and southern dopes of MaunaKea. Only the portion of Pdlila Criticd Habitat Area B and Mauna
Kea State Park lands south of the planned redigned Saddle Road are included in the action area
for Tandformation (see Figure 2).

Pdila critica habitat within the action area for Transformation conssts of 758 hectares (1,873
acres) of open mamane and naio woodland with a grass understory. There are 11 firing pointsin
thisarea. Thisareaisused for maneuver (on-road and dismounted), bivouac (up to battalion-
gzed units), and digging of firing positions (individud and crew) at previoudy disturbed Stes.
Landing Zone Rob and Brad are just south of the southern border of AreaB (see Figure 4).
Approximatdly 24 helicopter maneuvers occur in the landing zones for each battalion-sized
maneuver. Exiging training restrictions within pdila critica habitat are outlined in the project
description and provided in Appendix B and shal remain in place during SBCT Tranformation.

Threatsin the Action Area Threatsto pdilacritica habitat primary condituent dements within the
action areainclude: 1) habitat destruction by fire; 2) browsing pressure from feral ungulates and
habitat degradation by fera pigs, 3) habitat damage caused by Legacy training activities (direct
crushing) (analyzed in separate biologica opinions); 4) dust deposition from off-road and on-road
maneuvers, and 5) invasive plant introductions and dispersd. Mamane tree recruitment in Pdila
Critical Habitat Area B appearsto be low (S. Gleason, pers. comm. 2003). Thismay be a result
of recent low rainfal conditions and forest ecology. However, other factors that may be
responsble include effects of bivouac and foot maneuvers as part of Legacy training, fera ungulate
browsing, possible mamane seed predation by rodents, or acombination of these or other factors.
Of these threats, direct damage to mamane trees from ungulate browsing has been observed on
Pdila Critical Habitat AreaB (S. Gleason, pers. comm. 2003). Settling of dust on vegetation
could affect plants by reducing photosynthetic rates and by inhibiting pollinators from using the
area, both of which could thregten the long-term integrity of the habitat.

Conservation Needs in the Action Area Reduction or removd of ferd ungulates is an important
conservation need of pdila critica habitat in the action area. Fera ungulate control began in the
early 1900s to protect mamane woodland and the watershed of Mauna Kea Forest Reserve
(Service 2003b). Over time, removal of over 46,000 feral sheep and smaler numbers of fera
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cattle, goats, and pigs retarded the severe deterioration of mamane forest on Mauna Kea and
alowed the recruitment of a cohort of mamane seedlings that has support pailato the present.
Removal of feral ungulates from portions of the action area would reduce browsing and
degradation of mamane trees, saplings, and seed pods thereby adlowing regeneration of the
mamane forest woodland.

The Army must adhere to Standing Operating Procedures (see Appendix B)and the WFMP in
order to prevent ignition of wildfires and to minimize training impacts to mamane forest woodland
in designated pdilacritica habitat. Training actions, epecialy those in the Stryker off-road
maneuver areas adjacent to pdila critica habitat, may have indirect effects from dust deposition
and weed seed dispersd which would facilitate recruitment and establishment of non-native plant
goecies. Implementation of the WFMP, effective invasive seed dispersd control, monitoring and
weed remova programs, and measures to reduce dust deposition would benefit conservation of
pdilacriticd habitat.

Pdila Criticd Habitat Area B does not have an ungulate exclusion fence dong the western,
southern, and eastern boundaries. Without a fence to exclude ferd sheep, goats, and mouflon
from the areq, it is unlikely that public hunting will result in the removad of dl the feral ungulates thet
are causing habitat damage. In addition, the fence along the northern perimeter of pdilacritica
habitat needs to be repaired to preclude ungulates from accessing the critical habitat.

A systematic study is needed to evauate potentia reasons for lack of mamane recruitment in Pdila
Criticd Habitat Area B, including a determination of factors that contribute to the lack of seedling
production of mamane. Itislikely, given observed damage to mamane trees caused by browsing,
that fera ungulates are the primary factor contributing to the lack of mamane regrowth; however,
other factors such as mamane seed predation by rodents, damage caused to mamane seedlings by
bivouac, and growth suppression resulting from dust deposition on mamane plants may aso be
involved. Because evidence of browsing has been observed in Critical Habitat AreaB and is
known to contribute to significant degradation of principa condtituent ementsin pdilacritica
habitat (Service 2003b), initid emphasis of studies should be to monitor the amount of fera
ungulate browsing on mamane and its impacts.

Ongoing Consarvation Actionsin the Action Area Asdescribed in U.S. Army Support Command
Hawaii Reg. 210-11 (November 23, 1981) and Biological Opinion 1-2-83-F-39 (September 20,
1983), training redrictions have been identified for pdilacritica hebitat. Theseincdlude: 1) limiting
the number of troops using the area to gpproximately 500; 2) prohibiting the use of pyrotechnics or
amulators; 3) prohibiting cargo hdlicopters from flying over pdila critica habitat; 4) limiting vehicle
use only to roads and well-defined trails; 5) prohibiting the cutting of vegetation; 6) prohibiting
open fires; 7) prohibiting al refuding, food preparation, and vehicle maintenance activities, 8)
limiting the number of hdlicopters authorized in the critical habitat to seven a any given time; and 9)
restricting battery firing.
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Conservation actions in the Pdila Critical Habitat Area B as part of the planned Saddle Road
reglignment include fence congtruction along the redigned Saddle Road that will prevent vehicles
from leaving the roadway, the congtruction of afire/fue bresk to the north of the roadway, and the
congruction of shoulder curbs to prevent cigarettes or other flammables tossed from vehicles from
rolling off the roadway and acting as asource of fireignition. To offset loss of habitat in Pdila
Critica Habitat Area B resulting from the planned Saddle Road redignment, Kipuka Aldawas
fenced and mogt fera ungulates have been removed from the area. The Army has committed to
complete the removad of ferd ungulates from Kipuka Alda (S. Gleason, pers. comm. 2003).

As described in the PTA Integrated Natural Resources Management Plan (INRMP), 2002-2006,
25" Infantry Division (Light) U.S. Army, Hawaii, the Army is committed to: 1) conducting
periodic surveys for pailawithin PTA; 2) developing and implementing environmental avareness
training for soldiers usng PTA; 3) incorporating training restrictions into training scenarios to
protect sengtive naturd and cultural resources; 4) evauating the need for restoration of training
lands; and 5) coordinating with Natural Resources staff to evaluate the use of Seibert stakesto
demarcate sengtive natural and cultural resources.

Lastly, the Army dlows public bow hunting in the action area that reduces numbers of sheep,
goats, and mouflon; however, the intendity of the hunting has been insufficient to remove dl ferd
ungulates.

Status of the Species - Hawaiian Hoary Bat, opeapea (Lasiurus cinereus semotus)

Species Description. The Hawaiian hoary bat isa medium-sized (14 to 22 grams,; 0.5 to

0.8 ounces), wingspan 26.9 to 34.6 centimeters (10.5 to 13.5 inches), nocturnal, insectivorous bat
with short, thick, rounded ears and afurry tail. “Hoary” refersto the white-tinged, frosty
gppearance of the bat’s grayish brown or reddish brown fur. Although femaes are dightly larger
than maes, forearm lengths are smilar in both genders. These bats are not colonid, and roost
solitarily in treefoliage.

The Hawaiian hoary bat is classified under the Family Vespertilionidae of the Suborder
Microchiroptera, and is one of three recognized hoary bat subspecies. The other two subspecies
are Lasiurus cinereus cinereus, one of the most common and widespread bats in North America,
and Lasiurus cinereus vilosissimus, which occursin South America and the Gaapagos.
Morphologicaly, the Hawaiian hoary bat may have diverged significantly from the North American
form, as Hawalian hoary bats are about 45 percent smaler. Nonethdess, preliminary genetic
andysisindicates the Hawaiian hoary bat may be derived from the North American hoary bat.
The low degree of genetic divergence, however, suggests subspecies classfication may be
appropriate (Service 1998c).

Liding Status The Hawaiian hoary bat was listed as endangered on October 13, 1970, under the
Endangered Species Conservation Act of 1969, and arecovery plan was prepared in 1998
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(Service 1998c). Species listed under the Endangered Species Act of 1973 are automaticaly
listed under the State of Hawali’ s endangered species law (Hawaii Revised Statutes 195D-4a).
Critica habitat has not been designated for the Hawaiian hoary bat.

Higtoric and Current Didribution The Hawaiian hoary bat is endemic to the State of Hawaii where
it isthe only exidting, ndtive terrestridd mammad. It has been documented higtoricdly on the idands
of Hawaii, Maui, Molokal, Oahu, Kaua, and possibly Kahoolawe. Thisbat is now resident only
on Hawaii, Maui, and Kauai, with the largest populations probably on Hawaii and Kauai; no
evidence of a breeding population (e.g., pregnant or lactating females) has been documented on
Maui (Service 1998c). Occasiona observations of bats on Oahu and Molokai are considered to
be migrant or vagrant individuas from other idands. There are no population estimates for the
Hawaiian hoary bat and few higtorical or current records. Unsubstantiated population estimates
across the State have ranged from hundreds to afew thousand (Service 1998c). Data are limited
because no feasble method currently exigts for surveying the abundance and digtribution of
solitary, tree-roosting bats. The Hawaiian hoary bat’ s distribution may be broader than indicated
by the current limited information resulting from localized search efforts (Service 1998¢).

Hawaiian hoary bats are thought to be most numerous on the idand of Hawali, where they are
uncommon but fairly widespread (Jacobs 1994). Bats have been observed year-round in awide
variety of habitats and eevations below 2,286 meters (7,500 feet), and afew sightings from limited
surveys have been reported as high as 4,023 meters (13,199 feet). Bats have been detected in
both wet and dry areas of Hawaii but seem to be more abundant on the drier leeward side (Jacobs
1994) and generally less abundant in wet areas (Kepler and Scott 1990). Only three researchers
have examined spatial/tempord variation in occurrence patterns of bats on Hawaii, with conflicting
conclusions about possible dtitudina or regiona migration (Tomich 1986a; Jacobs 1994; Menard
2001).

Ecology (Life Higory) The Hawaiian hoary bat has been little sudied and informetion for a
comprehensive life history islacking. Furthermore, the existing information on population status
and habitat ecology is often conflicting. The extent of the bat’ s dependence on native vegetation is
aso unclear. Hawaiian hoary bats roost in avariety of tree gpecies during the day and foragein a
wide range of habitat types during the night. There is no information on the Hawalian hoary bat's
average life gpan, age at first reproduction, and survivorship, nor on how age and reproductive
condition affect its food habits, habitat sdlection, home range size, and movement patterns.

A few dstudies have documented Hawalian hoary bats in awide range of locations and habitat
types on theidand of Hawaii. Bats observed along 983 kilometers (611 miles) of forest bird
survey transects and incidentaly elsawhere on Hawaii during 1976-1983, a eevations from sea
leve to 3,050 meters (10,007 feet), were more frequently associated with non-native vegetation
(64 percent), such astall eucdyptus and other exotic plants, than with native vegetation

(19 percent) (Kepler and Scott 1990). Visua observations and echol ocation detections at

22 dtesin southeast Hawali, however, found no significant differencesin bat activity among native
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or non-native vegetation types (Reynolds et al 1998). In addition, 57 percent of al bat activity
was hoted at open Sites, forest edges, lava flows, volcanic pit craters, residentid and agricultura
clearings, and roads. In contrast, foraging bats at 14 survey sites over arange of dtitudes were
more frequently associated with native vegetation (44 percent) than non-native (16 percent) or
mixed (nine percent) vegetation (Jacobs 1993a; 1994). Bats were detected most often in native
mesic koa-ohiaforest vegetation at 13 Stesin and adjacent to Hakaau Forest National Wildlife
Refuge (Cabrera 1995, 1996). All reports of bat occurrences may be biased to varying degrees
by sampling efforts concentrated along roads and forest edges.

Roosting habitat for the Hawaiian hoary bat is sparsaly documented. Like North American bats,
Hawaiian hoary bats are generadly believed to roost solitarily in tree foliage (Barclay 1985; Tomich
19864). North American hoary bats roost three to five meters (10 to 16 feet) above the ground,
mostly in hardwood trees (Shump and Shump 1982). Hawaiian hoary bats have been observed in
awide variety of trees, including native species (Metrosider os polymor pha; Pandanus tectorius,
Syphelia tamelameiae), Polynesian-introduced species (Aleurites moluccana), and post-
contact introduced species (Syzygium cumini) (Jacobs 1993a; Service 1998c). Bats also have
been occasiondly observed in fern clumps, low scrub, rock crevices, macadamianut orchards,
and buildings (Tomich 19864).

The factors influencing roost-tree selection by Hawaiian hoary bats are unknown, athough bats
may select roost trees based in part on thermoregulation requirements. Asfoliage offers
incomplete protection from inclement wesether, factors other than tree species may be important
(e.g., tree diameter and height, tree architecture, overstory canopy, forest composition, roost-tree
dengty within the forest stand, etc.). The energy demands of thermoregulation for foliage-roosting
bats may be especialy critica for pregnant and lactating femaes, and for non-volant young
(Barclay 1989). Hawaiian hoary bats and North American hoary bats are not colonia and do not
roost in caves. However, Fujioka and Gon (1988) reported a possible cave-roost site in the Kau-
South Kona area of Hawaii where 16 Hawaiian hoary bats were seen entering and emerging from
acollapsed lavatube in late July-early August 1977. No other studies have documented caves as
possible Hawaiian hoary bat roost Sites.

The extent of roog-tree fideity in North American and Hawaiian hoary bats is unknown, but
North American hoary bats occasionally move to dternate roosts (Barclay 1989). Roodt-Site
fiddity among foliage-roosting bats in generd may be to a home area rather than to a specific tree,
and may vary seasonaly and with reproductive condition (Pierson 1998; Barclay 1989). Two
radio-tagged mae Hawalian hoary bats returned to the same roosting area (possibly to the same
tree) each night over severa days during August-October, and one radio-tagged femae returned
to the same area (adl so possibly to the same tree) over atwo-week period (Jacobs 1993b). Based
on observations of these three radio-tagged bats, Jacobs (1993b) concluded they were roosting in
native ohia trees and believed a high degree of roost fiddlity is likely (while acknowledging the
small sample sSze). Because tree-roosting batsin generad may be adapted to an abundant supply
of roost Sitesin forested areas, roost-tree fidelity may be unimportant; other factors such as
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distribution of suitable roost sites throughout the landscape may be more critical than micro habitat
features of particular roost trees (Pierson 1998). Bats that do not return to specific roost trees,
however, may require alarger supply of potentia roost sites (Chung-MacCoubrey 2003). No
one has sudied Hawaiian hoary bat home range characteristics, how often bats switch roost sites,
or how roogting sites differ by age, gender, reproductive condition, and season.

Sdlection of foraging habitat by Hawaiian hoary bats has been little more studied than roosting
habitat. Like the North American hoary bat, the Hawaiian hoary bat is an opportunistic aerid
hawker of flying insects (Whitaker and Tomich 1983). Aerid insectivorous batsin genera detect
and track individua insects, and consume most of them in flight (Kako and Schnitzler 1998).
Hawaiian hoary bats feed on native insects, such as noctuid moths and sphinx moths, aswell ason
non-native moths, beetles, and termites (Whitaker and Tomich 1983; Belwood and Fullard 1984,
Jacobs 1993g). Conflicting information on the food habits of the Hawaiian hoary bat indicates its
diet may be either more generdized than that of the North American hoary bat (Jacobs 1993b) or
just as selective (Belwood and Fullard 1984). Moreover, the North American hoary bat may not
necessarily be a“moth drategist,” as previoudy thought, owing to evidence of opportunistic
feeding on other large insects such as odonates and beetles (Barclay 1985). On the Hamakua
Coadt of Hawaii, Whitaker and Tomich (1983) found no evidence that Hawaiian hoary bats
gpecidized in taking moths or other specific arthropod taxa. In contrast, Belwood and Fullard
(1984) found that bats on Kauai did specidize on large moths, athough beetles and dipterans dso
were taken. Jacobs (1993a) found that diet was influenced by habitat type and prey Sze: in open
habitats at PTA, bats took larger insects, predominantly large moths; in relaively closed forest
habitats e sewhere on the idand of Hawaii, bats took smdler insects, predominantly beetles. Bats
on both Hawaii and Kauai will opportunistically forage on insects attracted to lights (Jacobs
19935, Belwood and Fullard 1984). The habitat associations of the Hawaiian hoary bat’ s insect
prey have not been investigated.

Hawaiian hoary bats forage in avariety of open and vegetated habitats, including open fidds, lava
flows, open ocean in bays near shore, and streams and ponds. Bats on Hawaii forage in both
relatively closed habitats near vegetation (such as clearingsin lowland mesic ohiaforest or town
parks) aswell asin open habitats and forest edges (Jacobs 1993a; Tomich 1974). Hawaiian
hoary bats generdly forage 1 t0150 meters (3 to 492 feet) above the ground or open water, 1
to15 meters (3 to 49 feet) above the ground in closed forest habitats, and up to 30 meters (98
feet) and more above tree canopy (Jacobs 1993a; Kepler and Scott 1990). Around exterior
lights, bats have been observed foraging aslow as 15 centimeters (Sx inches) above the ground in
pursuit of moths (Belwood and Fullard 1984). Although Hawaiian hoary bats are thought to
forage near their roost Sites, they aso sometimes commute long distances between roost sites and
foraging areas, and have been tracked flying up to 15 kilometers (nine miles) in one night (Jacobs
19933). Batsaso seem to use saverd different foraging Sites over asingle night or afew
consecutive nights, and may not return to reuse a particular site for up to two weeks (Jacobs
1993a, 1993h).
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Little is known about the fiddlity of any bat species to foraging Stes (Pierson 1998). Territoridity
in the Hawaiian hoary bat has not been investigated for either roosting or foraging habitat.
Hawaiian hoary bats often forage in groups of up to 8 bats, and gatherings of up to 22 bats have
been seen foraging near shore over open ocean (Tomich 19864). Individua North American
hoary bats and Hawaiian hoary bats occasondly establish feeding territories around exterior lights
that attract insect svarms (Barclay 1985; Belwood and Fullard 1984). Audible agonistic
vocalizations are associated with this territorid foraging behavior in Hawaiian hoary bats, and
pursuits of other bats to defend foraging areas are common (Belwood and Fullard 1984; Fullard
1984; Tomich 1974).

Hawaiian hoary bats forage under most weether conditions, including fog, moderate rain, strong
winds, and temperatures aslow as 13° Cesus (55.4° Fahrenhelt), but are inactive during heavy
rains or temperatures below 10° Celsius (50° Fahrenheit) (Belwood and Fullard 1984; Fullard
1989). Researchers disagree whether Hawaiian hoary bats forage preferentialy at certain pesk
times of the night, but most bat detection studies have been conducted only at dusk and shortly
afterwards. At two military sSteswith exterior lighting (including PTA’s Bradshaw Army Airfield),
bats have often been seen foraging around security lights late into the night (Belwood and Fullard
1984; Fullard 1989; Jacobs 1993a).

Little is known about the breeding biology of Hawaiian hoary bats. Femaes of most temperate,
autumn-breeding insectivorous bat species become pregnant in the spring by delayed ovulaion
and fertilization, and young are cared for exclusvely by the femde. The breeding cycle of the
Hawaiian hoary bat on the idand of Hawaii congists of pregnancy (April to June), with pups born
in May or June; lactation (June through early August and possibly to September); post-lactation,
after pups have fledged (September to December); and pre-pregnancy (January to March)
(Menard 2001). Like North American hoary bats, Hawaiian hoary bat females are believed to
give birth to two young a atime. North American hoary bat pups cling to the mother at the roost
tree during the day, where she leaves them hanging on a twig while she forages a night (Shump
and Shump 1982), and Hawaiian hoary bats are presumed to behave smilarly. Female North
American hoary bats adjust their foraging behavior to meet the increasing energy demands of
pregnancy and lactation (Barclay 1989). Because newborn bats cannot thermoregulate very well
in tree-foliage roogts, the mother’ s foraging activity may be constrained by the need to roost
periodicaly with her young to keep them warm. Thus, foraging behavior changes with
reproductive condition, and femaes with non-volant young may forage at different times of night
and perhapsin different habitats than other bats. Preliminary evidence indicates that pregnant and
lactating femae Hawaiian hoary bats on Hawaii may prefer roosting in lowland areas rather than in
the cooler highlands, perhaps because the warmer lowland environment promotes faster juvenile
growth (or, dternatively, because insect food sources may be more readily available) (Menard
2001).

Hawaiian hoary bat activity patterns seem to vary seasondly and/or geographicaly on Hawaii,
with most observations occurring during August-September (Jacobs 1993a; Reynolds et al 1998)
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or August-December (Kepler and Scott 1990). Peak observations during August, September,
and October may be due to recent recruitment of fledged juveniles (Kepler and Scott 1990;
Jacobs 1994; Reynolds et al 1998). Declinesin bat activity generaly occur during November-
December in the Puna area (Reynolds et al 1998) and during January-March in Kona (Jacobs
1994). Seasond dtitudind differencesin bat activity levels have been documented on the idand of
Hawaii (Menard 2001). Among other findings, Menard (2001) collected evidence that suggests
Hawaiian hoary bats may be cgpable of torpor, and may migrate seasondly in search of suitable
roost sites.

To investigate possible seasond or dtitudina movements of Hawaiian hoary bats, Menard (2001)
reviewed existing published and unpublished information on the Hawaiian hoary bat. Included in
her review was an entire year of monthly records collected by the Hawaii Heritage Program at

12 PTA monitoring Sites during 1992-1993; and unpublished sightings and biologica
measurements recorded by Dr. P.Q. Tomich of bats collected from the Hamakua and Hilo vicinity
of the idand of Hawaii during 1960-1979. In addition, Menard (2001) monitored activity patterns
of Hawaiian hoary bats at 23 Sites over a broad geographica and dtitudina range on theidand of
Hawaii.

Torpor is adormant State characterized by reduced body temperature, by which many species of
bats respond to adverse climatic conditions. Hibernation is an extended torpid state by which bats
reduce their metabolic rate to conserve energy over weeks or months, usualy during the winter
when insect food sources are unavailable. Bats in temperate climates must gain additiona fat
reserves over the summer to support metabolic processes during hibernation. Whether the
Hawalian hoary bat hibernates over the winter or enters a more temporary torpid state during daily
roogting is unknown.

Hawaiian hoary bats roost in tree foliage during the day throughout the year, presumably because
entering adaily torpid sate conserves energy for asmal animd unable to forage congtantly for
food (Tomich 1986a). On Hawaii, tree roosts are exposed to weather conditions that change
seasondly and with dtitude. Tomich (1974, 19864) found that Hawaiian hoary bats respond to
cooler weather by acquiring 20 to 25 percent of their body weight in fat deposits during the late
summer, indicating a potentia for torpor. Lethargic or torpid bats that are occasiondly found
grounded or didodged from their roosts are usudly unable to fly, probably because of depleted
energy reserves (Tomich 1974). The North American hoary bat is capable of entering torpor
because its body temperature fals when ambient temperature is colder than the bat’s norma
homeothermic body temperature (i.e., about 34.8° Celsus, 94.6° Fahrenheit), which is assumed
to be the same for Hawaiian hoary bats). The Hawaiian hoary bat’ s body temperature fals below
that homoeothermic body temperature over arange of ambient temperatures (i.e., 3° to 23°
Celdus, 38° to 74° Fahrenheit), which suggests the Hawaiian subspecies has retained the capacity
to enter torpor (Menard 2001, based on unpublished Tomich data).

Hawaiian hoary bats are strong fliers (Jacobs 1993a; Fullard 1989), but whether they migrate
between idands or locdly within each idand is unknown. North American hoary bats seasondly
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migrate between north and south latitudes of that continent, and seem to avoid warm latitudes
during the spring/summer breeding season and cool latitudes during the winter. According to a
few studies based on limited data (see review in Menard 2001), South American hoary bats may
migrate dtitudinaly to cooler mountain habitats during the winter. Hawalian hoary bats seem to
avoid the cool uplands of Hawaii during the summer breeding season and to avoid the warm
lowlands during the winter (Menard 2001). However, no study has conclusively demonstrated
dtitudind migration in Hawaiian hoary bats (see Tomich 1986; Jacobs 1994; Menard 2001).
Tomich (19864) found seasond shifts of bat activity levels between coasta and upland aress at
300 to 790 meters (984 to 2,592 feet). Jacobs (1993a, 1994), however, found no indication of
seasond migration over arange of eevations below 1,890 meters (6,201 feet).

Menard (2001) concluded that patterns of tempora occurrence on Hawaii (i.e., the proportion of
nights with observed bat activity) varied among the lowlands, the eastern highlands (Hakalau
Forest Nationd Wildlife Refuge), and the centrd highlands (PTA) in a manner consstent with a
pattern of dtitudina and possibly regiona migration. Her observations suggested that bats migrate
threetimesayear: 1) during the breeding period (April to August), when both males and femaes
seem to move out of the eastern highlands and into the lowlands; 2) during the post-lactation
period (September to December), when male bats seem to move into the eastern highlands and
perhaps into the centra highlands; and 3) during the pre-pregnancy period (January to March),
when bats seem to move out of the lowlands and possibly the centra highlands and into the eastern
highlands. Bats did not completely vacate the lowlands during the winter or the eastern highlands
during the breeding season, as some bats continued to roost in those areas. The apparent seasonal
differences in bat occurrences by dtitude on Hawaii have not been confirmed as migratory
patterns by banding studies or radio-telemetry.

Population Trend Current and historica population numbers are unknown for the Hawaiian hoary
bat, but the speciesis believed to have declined over the past 100 years. Little is known about the
population trends of lasiurine bats in generd, which typicdly areinferred from historical changesin
the most limiting habitat factor, such as suitable roosting sites (Carter et al 2000). For example,
the North American hoary bat population gpparently has increased as aresult of reforestation in
the eastern United States since the 1930s (Carter et al 2000). Similarly, the decline of the
Hawaiian hoary bat has been largely inferred from the lack of recent sghtingsin its former range
and a concurrent range-wide loss of forest habitat. A possbly large population hitoricaly
occurred on Oahu, based on a single observation in the early 1800s of an unknown number of
bats at an unidentified location (Tomich 1986b). Observations on Hawaii and Kauai were
apparently widespread as recently as 1939-1986 (Tomich 19864). Observations and specimen
records suggest Hawaiian hoary bats are now absent from much of their historically-occupied
range, but the magnitude and cause of any population decline is unknown (Service 1998c).

Threats The mgor threats to Hawaiian hoary bats are assumed to be the same as those that
threaten many bat speciesin genera (Harvey et al 1999; Service 1998c). Bats have the dowest
reproductive rate and the longest life-gpan of dl mammas of their size (Tuttle 2000). Thus, any
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mortality of breeding-age adults, particularly femaes, would congtrain the recovery of the
subspecies. The primary factor limiting recovery is thought to be habitat loss, primarily the
availability of roosting Sites; suitable roogting habitat is particularly important to pregnant and
lactating femdes and non-volant young. Other possible thregts identified in the recovery plan that
have not been investigated may include pesticides (directly or by impactsto prey), predation (by
native hawks and non-native ferd cats), dteration of prey availability due to introduction of non-
native insects, and roost disturbance. Occasiona instances are documented of Hawaiian hoary
bats killed by collisons with vehicles and structures (Belwood and Fullard 1984; Tomich 1986a;
Kepler and Scott 1990; Menard 2001), and North American hoary bats seem quite susceptible to
such collisons (Erickson et al 2002).

Conservation Needs of the Species The overdl recovery srategy for the Hawaiian hoary bat is
based on the need for research to provide information on the subspecies abundance and
digtribution, life history, and habitat associations. The currently available information is so limited
that even the most basic management actions cannot be undertaken with any certainty of benefit
(Service 1998c). Therefore, the primary recovery god isto conduct research essentid to the
conservation of the Hawaiian hoary bat. Research should focus on developing standardized
survey and monitoring protocols for determining abundance and distribution, roosting habitat
associations, basic life history biology, and food habits. Other recovery gods are to protect and
manage current populaions by identifying and managing threets, including protection of key
roosting and foraging areas, conduct a public education program; and eva uate progress towards
recovery and revise recovery criteria as necessary (Service 1998c).

Ongoing Conservation Actions The Service, the Hawaii Department of Land and Naturd
Resources - Divison of Forestry and Wildlife, and Bat Conservation Internationa (BCl, a non-
profit conservation and education organization) jointly sponsor a public-private Hawaian Hoary
Bat Research Cooperative to collaboratively prioritize and fund management-oriented research on
the Hawaiian hoary bat’ s abundance, distribution, and habitat requirements. Mgor stakeholders
include private landowners, agricultura and commercia forestry interests, environmenta groups,
locd governments, and Federad and State agencies. Mogt of the cooperative s current funding is
provided by two Service Cooperative Endangered Species Conservation Fund Section 6 (of the
Endangered Species Act) grantsto the State. These cost-shared section 6 grants are for State
development (including basdline surveys) of a programmatic Safe Harbor Agreement and a
programmatic Habitat Conservation Plan under Endangered Species Act sections 10(a)(1)(a) and
10(a)(2)(b), respectively. The cooperative recently awarded funding to the U.S. Geologica
Survey’ s Biological Resources Discipline for telemetry research in years 2004 to 2006 on
Hawaiian hoary bat movements within State-owned timber management areas on the idand of
Hawaii. The Serviceisaso working with severd private landowners on the idand of Hawaii to
develop Safe Harbor Agreements and Habitat Conservation Plans for the Hawaiian hoary bat.

Environmental Basdline
Status of the Speciesin the Action Area The action area comprises about seven percent of the
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Hawaiian hoary bat’s current range and about 13 percent of its range on Hawalii (i.e., of the
idand' stotd areq). The bat population at PTA is an unknown proportion of the subspecies
range-wide digtribution, for which there are no abundance estimates. However, Hawali is thought
to have the largest existing population of Hawaiian hoary bats and for that reason is important to
the surviva and recovery of the subspecies.

Exigting records of Hawaiian hoary bats a PTA include monthly monitoring data for an entire year
(February 1992 to January 1993) from the Hawali Heritage Program, which detected a few bats
each month (Jacobs 1993a; Menard 2001). Those surveys recorded one to three bats dong the
Bobcat Trall at the Multi-Purpose Range Complex over each four-night monthly sampling period
during February, May, June, and August; and 11 bats over one four-night period in
August/September. In addition, Jacobs (19933, 1994) documented 7 to 10 bats at PTA’S
Bradshaw Army Airfield for each of seven sampling periods during May through October 1992.
Bat activity at PTA apparently was greatest during the post-lactation period (September to
December), least during the pre-pregnancy period (January to March), and showed a minor peak
during the breeding season (May and June) (Menard 2001). During June and early July 1995, a
radar study conducted at PTA by Cooper et al (1996) detected atota of 45 flying bats at 12 of
19 sampling Siteslocated in awide variety of habitat types. Activity levels were higher a Stesin
eastern PTA, and adjacent to PTA on the northern and eastern dopes of MaunaLoa. Cooper et
al (1996) concluded that bats likely were present in low numbers throughout the ingdlation. The
Transformation Biologica Assessment documents these and other bat sightingsin the following
aeas. immediately south of Bradshaw Army Airfidd (where a times up to 10 foraging bats have
been observed nightly); insde the Impact Area about one kilometer (0.6 mile) south of the
proposed Anti-Armor Live-Fire Tracking Range; in Training Areas 4, 11, 22, and 23; in the
cantonment areg; and south of PTA near Mauna Loa Observatory. A few museum specimen
records note bats found at the Ammunition Storage Position and at Bradshaw Army Airfied Fire
Station (Menard 2001).

Based on the limited information available, Hawaiian hoary bats are present in low numbers
throughout PTA year-round. The southwestern part of PTA isthe only areaon the idand of
Hawaii where bats have been seen at al months of the year, presumably owing to the presence of
suitable summer and winter habitat (Menard 1997). The exigting information is inadequate to
determine the abundance and digtribution of bats at PTA, or to confirm the presence of roosting or
breeding bats. According to the Transformation Biologica Assessment, bats are more frequently
seen at PTA than native birds, but the bat’ s habitat requirements and response to military activities
are poorly understood.

According to the Legacy and Transformation Biological Assessments, no breeding or roosting bats
have been reported a PTA or the Keamuku Parcel, and no bat sightings reported from the
Keamuku Parcd, in the last 20 years. The Biologica Assessments are unclear whether bat
surveys ever have been conducted on the Keamuku Parcel, do not describe how frequently bats
aremonitored at PTA, and do not state whether surveys are designed to detect roosting bats or
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ascertain reproductive gatus (e.g., through radio-telemetry or mist-net studies). Although the
presence of bats at PTA is documented, the types of surveys conducted have not been able to
determine the numbers of bats present. The Transformation Biological Assessment concludes that
the Hawalian hoary bat is*“rarely observed” a PTA and “does not gppear to be aresident
gpecies” Without accurate surveys of abundance and distribution, however, the relaive rarity of
bats at PTA cannot be evaluated; bats are probably no more rare there than € sewhere on the
idand of Hawaii. Neverthdess, pregnant and lactating female bats were captured at PTA in the
early 1990s (see Menard 2001), indicating the likelihood of a resident breeding population. The
year-round presence of bats and the availability of suitable roosting habitat indicate that bats likely
are breeding, roosting, and foraging a PTA.

Hawaiian hoary bats have been detected at PTA in awide variety of habitat types, from barren
lavato open ohiaforests (Cooper et al 1996), probably because of an abundant food supply of
noctuid moths and sphinx moths, as stated in the both Biological Assessments. Tredland,
shrubland, and grasdand communities at PTA provide ample available roogting and foraging
habitat for bats. Roosting (tredland) and foraging (shrubland) habitat categories are not mutualy
exclusive, as Hawaiian hoary bats occasondly have been observed roosting in shrub vegetation
and often forage in relatively closed forest. Hoary batsin generd are tree-roosting species and
suitable roogt trees are thought to be amgor limiting factor in the surviva of hoary bat
populations. However, anecdota observations from field biologists indicate Hawaiian hoary bats
probably roost in any tree or shrub with adequate foliage, especidly in open areas with dense
shrub cover but few trees. Thereis currently no information on the habitat features bats use to
select roost Sites at PTA or elsawhere.

Tables2 and 3 list PTA and Keamuku Parcel vegetation types that provide potentid available
roogting and foraging habitat for Hawalian hoary bats (GIS andyss by the U.S. Fish and Wildlife
Service s Pacific Idands Fish and Wildlife Office, from databases provided by the Army). PTA
proper (excluding the Keamuku Parcel) currently provides about 19,966 hectares (49,317 acres)
of available roosting habitat in tredand vegetation communities or in shrubland vegetation
communities with either Sophora chrysophylla or Myoporum sandwicense as a dominant or co-
dominant component; these vegetation types are defined as “tredand” roogting habitat for the
purposes of thishiologica opinion. PTA proper (excluding the Keamuku Parcdl) currently
provides about 11,829 hectares (29,230 acres) of available foraging habitat (including about
10,001 hectares (24,713 acres) of shrubland communities and about 1,827 hectares (4,515 acres)
of grasdand communities). Tredand roosting habitat as defined above is present on about 45
percent of PTA and shrubland/grasdand foraging habitat is present on about 27 percent of PTA
(about 22 percent of the PTA areais shrubland vegetation). These tredland and shrubland habitat
types are present throughout most of PTA, except in the cantonment area and Bradshaw Army
Airfidd. The Keamuku Parcel contains mostly pasture due to historic cattle grazing with remnant
open shrublands; no data are available on the amounts of existing vegetation types on the
Keamuku Parcdl.
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Table 3. Vegetation communities providing available habitat for Hawaiian hoary bats & PTA.
Vegetation Type Areain Hectares Areain Acres

Tredand Communities (Available Roosting Habitet)

Chamaesyce Tredand 16 39
Myoporum-Chamaesyce Tredand 259 641
Open Metrosideros Tredand with sparse shrub understory 6,448 15,928
Open Metrosideros Tredand with dense shrub understory 1,097 2,710
Intermediate Metrosideros Tredand 511 1262
Sparse Metrosideros Tredand 5,192 12,823
Sophora-Myopor um-Chamaesyce Shrubland 182 448
Sophora-Myoporum Shrubland with forb understory 571 1,412
Sophora-Myoporum Shrubland with grass understory 1,635 4,038
Myoporum-Dodonaea Shrubland 1,022 2,525
Myoporum-Sophora Mixed Shrubland 370 913
Myoporum-Sophora Shrubland with mixed understory 938 2,317
Myoporum Shrubland 1,726 4,263

Tota 19,967 49,319

Shrubland Communities (Available Foraging Habitat)

Open Dodonaea Shrubland 1,161 2,868
Dense Dodonaea Shrubland 34 85
Dodonaea Mixed Shrubland 1,854 4,581
Chenopodium Shrubland 364 899
Syphelia Mixed Shrubland 59 146
Syphelia-Dodonaea Shrubland 6,529 16,126

Tota 10,001 24,705

Grasdand Communities (Available Foraging Habitat)

Eragrostis Grasdand 1,172 2,895
Pennisetum Grasdands 1,620 656

Tota 2,792 3,551

Bats apparently forage throughout PTA year-round, but the limited survey data available cannot
confirm whether bats aso roost there. Evidence of reproducing bats is documented at Bradshaw
Army Airfidd, where pregnant and lactating femaes have been captured during the breeding
season (April through August) (see Menard 2001). Mean low ambient temperatures are warm
enough during the summer to support roosting femaes and pups (i.e., 11° to 14.4° Celsius (52° to
58° Fahrenheit) measured at Bradshaw Army Airfield), and a minor pesk in bat activity occurs at
PTA during May and June (Menard 2001). Although the pregnant and lactating bats captured at
PTA were thought to have come from roosting areas outside PTA, no data were collected to
confirm that supposition (see Menard 2001). Bat activity gppears highest at PTA during the post-
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lactation period (September to December), when bats may migrate there from lowland areas
(Menard 2001).

Jacobs (1993a, 1994) monitored foraging Hawaiian hoary bats in open mamane-naio woodland at
Bradshaw Army Airfield during May-October 1992, and concluded his PTA survey siteswere
regularly used by bats at least some times of the year. All observations indicated foraging
behavior, demondirating the characteridtic erratic flight and sonar pulses of foraging insectivorous
bats (in contrast, bats commuting long distances fly in one direction at high dtitudes of 150 meters
(492 feet) or more). Although both moths and dipteran insects were available at the PTA survey
sites, bats foraged mostly on moths (Jacobs 1993a). During June and early July 1995, Cooper et
al (1996) observed long-distance directiond flights just after sunset, indicating bats likely were
commuting between widely separated roosting and foraging areas at PTA or from surrounding
lands.

Most of the lands adjacent to PTA are conservation lands, of which 77 percent are owned by the
Hawaii Department of Land and Natura Resources (including Mauna Kea State Park) and

23 percent are privately owned. An undetermined amount of treeland, shrubland, and grasdand
vegetation types are present on these surrounding lands. Limited surveys have documented bats
on some adjacent lands within the last 20 years (HINHP 2002). Based on observation of long-
distance flights, Jacobs (1993a, 1994) concluded bats likely commuted to forage at PTA from
roosting areas outside the ingtdlation. These observations have not been confirmed by radio-
telemetry or banding studies. Dueto lack of sampling effort, no roosting habitat has been
conclusively identified anywhere within the bat’ s range, including PTA, the Keamuku Parcd, or
adjacent lands.

There are ongoing conservation actions being implemented by the Army a PTA to minimize the
impacts of military activities on listed gpecies. According to the Transformation Biologica
Assessment, severd Biologica Sengtive Areas were origindly proposed to contain atotd of
approximately 2,914 hectares (7,201 acres) of fence units. These fence units protect native
vegetation from ferd ungulatesin part of the Kipuka Kaawamauna Endangered Plants Habitat,
two parts of Kipuka Alaa, the Puu Kapee, and the Slene hawaiiensis Unit a PTA; and the
Nohonahae Cinder Cone summit and Puu Papapa in the Keamuku Parcd. The existing fence
units at PTA contain gpproximately 2,019 hectares (4,989 acres) of tredand communities (the
Service has no information on the vegetation types in the Keamuku Parcel fence units). In
addition, approximately 2,124 hectares (5,249 acres) of designated pdila critical habitat insde
PTA are unfenced and recalve varying degrees of protection through training restrictions (e.g.,
prohibition of livefire, fires, and pyrotechnics, prohibition of vegetation cutting; restrictions on
arcraft flight devations). These pdilacritical habitat areas contain approximately 1,369 hectares
(3,383 acres) of tredand communities. Standard Operating Procedures dready minimize many
training impacts in various locations throughout PTA, for example by restricting pyrotechnics and
open fires during bivouac in certain aress. In the Kipuka Kaawamauna, for example, fires,
pyrotechnics, and off-road vehicle travel are prohibited.
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Threetsin the Action Area The Biologicd Assessments do not address threats of the proposed
action on the Hawaiian hoary bat in any specific detail. The mgor threats to Hawaiian hoary bats
in the action area are habitat |oss and degradation, primarily the destruction and disturbance of
available roodting Stes. Roosting habitat is consdered amaor limiting factor for hoary batsin
generd. Suitable roogting habitat is particularly important to pregnant and lactating femaes and
non-volant young during the breeding season, and to the surviva of dl bats throughout the year.
Likewise, theloss of foraging habitat would adversdy affect existing populations of bats & PTA
and perhaps bats roogting in surrounding lands. The primary threat to roosting and foraging habitat
for the Hawalian hoary bat istherisk of wildfire resulting from military training. Direct injury or
deeth of Hawaiian hoary bats in conjunction with livefire exercisesisless likely, dthough Hill a
threet, in the action area. In addition, indirect impacts such as dust from training activities may
have a detrimentd affect to young animas if subjected to continuous bouts of dusting.

Conservation Needs in the Action Area Conservation measures needed include development and
implementation of monitoring protocols to identify the presence of bats in the action ares,
guidelinesto protect bats from direct harm or harassment due to human activity, and minimization
measures specificaly designed to offset adverse impacts to bats by maintaining, enhancing, or
replacing lost roosting and foraging habitet. To clarify these conservation needs, the following
information would greatly improve understanding of the roosting and foraging habitat now present
in the action area.

» Areaof exiging tredand, shrubland, and grasdand vegetation types a PTA proper
and the Keamuku Parcdl.

¢ Areaof exiging tredand, shrubland, and grasdand vegetation types in the Impact Area
(e.g., from recent aeria photography) and area of those vegetation types present
before live-fire training commenced at PTA (from historical aeria photography).

¢ Annud area (and vegetation types, if known) destroyed by past fires a PTA, and
frequency probabilities for occurrence of large fires.

¢ Spatid and tempord trends in abundance and distribution of Hawaian hoary batsin
the action area.

¢ Dengty of Hawaiian hoary bats in various roosting and foraging habitats in the action
area.

Ongoing Conservation Actions Within the Action Area The Service is not aware of any species-
gpecific conservation measures being implemented for the Hawaiian hoary bat in the action area.
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EFFECTSOF THE ACTION ON LISTED SPECIESAND CRITICAL HABITAT

General Effects

This section outlines impacts from Legacy and Transformation that will affect many, if not dl,
gpeciesin thisbiologica opinion, and is meant as an overview to facilitate andyss of training
effects on 15 plant species, pdilacritical habitat and the Hawaiian hoary bat. Three types of
effects may occur to listed species and their habitat due to Army training activities: 1) direct - a
project or training action that will permanently impact a given species occurrence and/or its habitat;
2) indirect - those effects that are caused by, or will result from, the proposed action and may be
later in time but are still reasonably certain to occur; and 3) beneficid effects - projects that may
have a short-term negative effect but will result in abeneficid result in the long term. Many of the
Legacy and SBCT Trandformation actions will result in a combination of direct and indirect effects
on species and their habitats. The following issues or activities will impact species and habitats and
shdl be discussed here as a generd overview. Minimization and avoidance measures for these
actions are summarized jointly. A more detailed effects discussion shdl follow for each species
and criticd habitat.

The Transformation Biological Assessment categorized Transformation training actions as elther
having avery low, low, moderate, high, or very high probability of adversdy affecting or impacting
listed pecies or pdilacriticd habitat. The following categories give agenerd probability for eech
predicted level of impact:

* Veaylow

e Low

* Moderate

* High

* VayHigh

Livefire Training (Impact Areq)

Three Army training actions will result in the complete loss of one or more occurrences of listed
plants species. One of these actions, training with live-fire ammunition, results in the dedication of
alarge area as the repository for wegponry charges. At PTA, thisImpact Area (see Figure4) is
approximately 20,628 hectares (50,973 acres) and isthe danger areawhere al rounds and
mortars from the firing points land. The Impact Area has been used for decades and is off-limitsto
unauthorized personnd due to fired munitions hazards. Fires are not controlled in the Impact Area
(due to the presence of unexploded ordinance) and uncontrolled fires may potentialy spread from
the Impact Areato other aress of theingalation. Because the Impact Areais unsafe for human
activity, surveysfor listed species cannot be conducted, nor can it be accurately determined which
pecies will be log, or the magnitude of theloss. This area may be a source of pests for other
parts of the ingalation due to the inability to carry out natural resource measures such asinvasve
plant control, ungulate remova, or smal mammd trgpping. The Impact Area effectively
subdivides PTA into an eastern and western section (see Figure 3). Theloss of thislarge, centra
area fragments naturd habitats for bats and listed plants thereby diminishing ranges of species and
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genetic transfer among populations, subpopulations, and individuals. The Service has determined
that thereis ahigh probability that any listed plant species or roosting habitat for the Hawalian
hoary bat within the Impact Areawill be lost through time due to fire or direct impact of live-fire
munitions. The historic and future loss of this habitat and occurrences of listed speciesis
considered important.

The Transformation Biological Assessment attempted to address the issue of listed plants and
habitat that may be within the Impact Area by compiling acommunity plant map with 24 plant
vegetation types delinested from aeria photos (see Figure 20 in the Transformation Biologica
Assessment). However, this methodology gives only a prediction of species presence and relative
abundance based on vegetation type. According to this hypothesis, there is a high probability that
Slene hawaiiensis, Hedyotis coriacea, and Asplenium fragile var. fragile would be found
within the Impact Area. In addition, two listed species, Stenogyne angustifolia and
Zanthoxylum hawaiiense, were observed while conducting botanica surveys for the construction
of the Battle Action Course and Anti-armor Live-fire Tracking Range. Therefore, we know some
plant occurrences that will be permanently impacted, and we can predict that a a minimum,
occurrences of at least three other plant species will be lost from fire or munition rounds.

Off-Road Maneuver Areas

We have dso determined that native habitat for listed plants and bats will likely be destroyed in
designated Stryker off-road maneuver areas (see Figure 6). Vehicular off-road maneuver activity
can ether directly crush the plant or indirectly affect the species by habitat degradation from soil
compaction, dust and habitat fragmentation. We do not know the frequency, or number of
Stryker vehicles, that will utilize the off-road maneuver aress ether within the northern portion of
PTA, or the Keamuku Parcd, each year. It isour undersganding that multiple Stryker vehicles will
be driven in formations across any and al accessible land within these designated aress.

Therefore, we determined that it there is avery high probability that off-road maneuver areas will
be completely impacted over time. Thisloss of habitat also creates population and habitat
fragmentation, essentialy diminishing ranges of species and genetic trandfer among individuds of a
gpecies. The Stryker maneuver areas are not off-limits to Natural Resources staff conducting
management actions, however it would not be prudent to invest time and resources into these high-
use training aress because it is likely that remaining native vegetation and listed species will be logt
in the long term. The two plant species that will be permanently impacted by this activity are

Hapl ostachys haplostachya and Slene hawaiiensis. Theloss of this habitat and occurrences of
listed speciesis consdered important. A more detailed analysis of these impacts shdl follow in the
species-gpecific effects section.

Indirect effects of off-road maneuversis the creation of large plumes of dust (particularly in the
Keamuku Parcdl) and dust accumulation on adjacent habitats and species over time. See the
discussion on dust below.
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Condtruction Impacts

Nine construction projects are included as part of the action at PTA. Two of these projects, the
Battle Action Course and the Anti-armor Live-fire Tracking Range, will result in the complete loss
of severd occurrences of listed plants and roosting habitat for the Hawaiian hoary bat. The
project footprint for the Anti-armor Live-fire Tracking Range will impact several occurrences of
Slene hawaiiensis. The Battle Action Course will impact one Zanthoxylum hawaiiense, and
severa occurrences of Hapl ostachys haplostachya and Slene hawaiiensis. Each of these
species-specific impacts will be discussed in greater detail in the effects section. Overdl,
gpproximately 1,100 hectares (2,718 acres) of land will be impacted for the construction of these
two training fadilities (this includes converson of exiding training areas). The Service has
determined these two congtruction projects have avery high probability of impacting all
occurrences of listed plants within the project footprints and shrubland habitat for the Hawaiian
hoary bat. The congtruction and training use of these two facilitiesis consgdered to be a permanent
loss of species and habitat through time. The indirect effects associated with the construction of
these nine projects include habitat fragmentation, edge effects, and dust production.

Fire

When assessing firerisk for PTA, the following e ements were consdered: fud types, training
activities, fire history, significant topographic barriers, buffers, defensble boundaries, and fire
minimization and prevention. The threat of fire resulting from training exercises can range from low
to very high, depending upon the location of the species or habitat in reation to the training action.
Fires can dso be sarted from non-training activities or accidenta ignition such as catdytic
converters, cigarettes, maintenance or congtruction equipment, or hunters. Fireisaconsderable
threat to naive taxa and naturd communitiesin Hawaii. Few native Hawaiian plants and animds
are adapted to wildfires, and none have been found to be dependent on fire for survival.
Consequently, most native plants and animas perish during fires with little subsequent recovery.
Once afire sweeps through native vegetation it alows for the intruson of non-native, fire-adapted,
invagve plants and prohibits regeneration of native plants. Each successve fire that reaches native
shrubland or woodland forest reduces habitat for listed species, affects the moisture and canopy of
the native habitat boundary, and increases the number of dien plantsin areas of native vegetation.
Invasive plant encroachment increases after amgor disturbance event such as afire and this
secondary threat can have a significant effect to any threatened or endangered plant species not
destroyed by thefire.

Severd fires have occurred on Army ingdlations within the last few months that reinforce the fact
that full control of firesis not possble, even with precautions and restrictionsin place. The latest
fire at Makua (July 2003) went out of prescription and ended up burning over 850 hectares
(2,100 acres) including 61 hectares (151 acres) of native habitat and severd listed plant species.
In addition, there have been two recent fires at Schofield Barracks Military Reservation (July and
August 2003) and Kahuku Training Area (June 2003) that impacted critica habitat and consumed
additiond native habitat. Therefore, thefire risk, as sated in the Transformation Biologica



Colond David L. Anderson 111

Assessment, is underestimated and the Service believes the risk to dl species and habitatsis higher
than the Army has indicated.

To reduce the threet of wildfire at PTA a WFMP has been finalized and sgned by the Army.
Some measures of the plan have aready been put into effect. See WFMP discussion in the
Project Description.

Ungulates
Four species of ungulates have been observed a PTA including ferd goats, sheep, mouflon sheep,

pigs and shegp/mouflon sheep hybrids. The goat is the most common ungulate a PTA, asitis
better adapted for survivd in the dry, rugged terrain found on thisingtdlation. Mouflon sheep and
sheep hybrids are more frequently observed in the higher dtitude areas of PTA primarily in the
northeast. Pigs are found mogtly in the northwest. Ferd ungulates have degraded extensive tracts
of native vegetation through grazing and trampling, thereby affecting habitats of listed gpecies as
well as having direct impacts to the species themsalves from foraging. Ferd ungulates may aso
increase the spread of dien plant species by carrying seedsin their feces and fur. Ungulates have
an extremdy detrimenta effect (on native vegetation and listed species) and we have determined
ungulates to be the second most severe impact to species and habitats after military livefire
traning.

Congtruction of fence units will preclude feral ungulates from high dengty listed plant areas thereby
reducing the threet level from the detrimentd effect of ungulates browsing on listed plants and their
habitats. See fence discussion below.

Non-native Species

The threat of increased non-native species introductions and their subsequent spread is dways
prevaent within, and adjacent to, high disturbance areas such as military training facilities. Non-
native species include plants, feral ungulates (sheep, goats, mouflon, and pigs), sndl mammas
(rats, mice, mongooses, and ferd cats), birds, invertebrates, and bacterid, vird, and funga plant
diseases. The combination of fire, grazers, browsers and aien introductions has collectively
dtered the Hawaiian environment. Invasive plantstend to be successful colonizers. They are
often drought tolerant, quick to utilize and capture resources (e.g., nutrients, light, water, and
gpace), fast growing, and reproductively successful. Currently 33 out of 159 known invasive plant
poecies a PTA are targeted species for management (U.S. Army 20033). The dien plant species
most likely to be spread by Army activities are those that have a high fud load, are fire adapted,
carry fireinto remaining naive forest, and/or can establish rgpidly in newly burned aress. There
are severa potential sources of non-native species introductions or spread into the action area
including: congtruction of buildings and roads, mounted and dismounted training maneuvers,
movement of equipment, vehicles, and troops; routine maintenance activities on the ingalation;
environmenta activities such as outplanting, propagule collection, and monitoring; and access for
public uses such as hunting.
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Minimization measures outlined in the Project Description include current or proposed
environmental regulations designed to reduce the potentia threat of non-native species
introductions or spread to avery low threat level for most actions. Proposed activities that
degrade or destroy habitat, thereby enhancing establishment of non-native species, include
dismounted maneuvers, live fire-training, and Stryker vehicle maneuver training. A program for
invadve plant reduction and control will be developed by the PTA Implementation Team.

Dugt

Dug isan indirect effect of many of the Legacy and Transformation training actions and can have
an adverse effect on vegetation near helicopter pads, roads and trails. Wheded and tracked
vehicle operation on dry, unsurfaced roadways creates tremendous amounts of dust as soil
particles are didodged and carried into the atmosphere through wind action (Gebhart 1996).
Military and civilian vehicles disturb soils, crush vegetation, and exacerbate wind eroson
particularly in arid environments. In astudy on the effects of wind eroson a PTA firing points,
Gleason estimated 600 kilogramg/hectare (536 pounds/acre) of soil waslost inasingle day (U.S.
Army 20033). Dust hasthe potentid to smother plants, and degrade their habitat, thus reducing
the ability of plantsto survive. Settling of dust on vegetation could affect plants by reducing
photosynthetic rates and by inhibiting pollinators from usng thearea. A study using inert dust on
cucumber and kidney bean plantsindicated that dust decreased ssomatal conductance in the light
and decreased the photosynthetic rate by shading the leaf surface (Hirano, Kiyota, and Aiga
1995). Another study (Eller 1977) demonstrated that a covering of dust on leaf surfacesincreases
leaf temperatures thus becoming the mgor factor causing overheating. These physiologica
changes suggest that vegetation in dust-ridden conditions are susceptible to chronic decreasesin
photosynthesis and growth rates. There are severd potentid activities that may generate dust in
the action area: on- and off-road vehicles including Stryker maneuvers, helicopter take-
off/landings and low fly-bys, and artillery training. A discusson isincluded in each species-specific
effect section for those plant species within 75 meters (246 feet) of aman-made feature (e.g.,
road, firing point, helicopter landing zones, and construction Site) that may be a source of dust.
The effect of dust varies from very low to moderate depending upon the training action and
proximity of the listed species or habitat to the source of dust.

Minimization measures to reduce impacts of dust include: establishment of buffers dong pdila
critical habitat and Hapl ostachys haplostachya; vegetation improvement at firing points; and
maintenance of a 12 percent ground cover in off-road maneuver aress (S. Gleason, pers. comm.
2003). In addition, adust sudy will be developed by the Implementation Team and initiated by
the Army to determine the long-term effect of dust deposition on listed plants and native vegetation
a PTA. Depending upon the results of this study, the Implementation Team will determine what
measures are necessary to reduce dust in certain areas and could include measures such as
revegetation of exposed areas or placement of paliatives on dirt roads.
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Trampling and Bivouec

Trampling and bivouac can directly and indirectly impact listed plants and their habitats including
roosting and foraging habitat for the Hawaiian hoary bat. Soldiers can directly crush aplant in the
course of setting up camp or during dismounted training activities. 1n addition, repetitive waking
or hiking can break plant stems, compact soil, and degrade the micro-habitat for listed plants.
Trails made inadvertently by troop activity may increase ungulate use and open an otherwise
closed canopy habitat.

Thereis no restriction of troop movement in vegetated areas & PTA. Reconnaissance or
dismounted maneuvers are usudly done in small groups, typicaly squads. Currently, troop training
within the western portion of PTA (Training Area 22 and 23) is very low and the leve of useis
anticipated to remain low even pogt-Transformation. There isthe potentid that soldiers will
trample alisted plant during dismounted maneuvers. However, movement of smal groups of
soldierswill likey have aminimd effect overdl as the activity will occur randomly over an area of
approximately 13,029 hectares (32,195 acres). Therefore, the risk of repetitive trampling to the
extent of soil compaction or crushing aplant is consdered very low. In addition, training leaders
will be encouraged to use routes less populated with listed species and ingtdlation Standard
Operating Procedures do not alow the cutting of vegetation.

Bivouac will be restricted from sengtive areas to avoid the inadvertent crushing of listed plants
while setting up camps. Bivouac occurs at pre-approved firing points and ranges with oversight by
the Natura Resources Office. Soldiers will be briefed on the unique environment a PTA and
indructed to minimize disturbance.

|ntegrated Training Area M anagement

This program provides land managers and trainers with long-term assessments of changesin the
condition of training lands, assesses the training carrying capacity of the land, and prioritizes and
evauates land rehabilitation projects. The Integrated Training Area Manager monitors and
mitigates erosion and loss of vegetative cover from training activity and revegetates aress heavily
used for training. This may involve the use of a non-native plant species. Thereisthe potentid to
introduce invasive plant and anima species while performing their work. Minimization measures
for these activities are outlined in the Project Description of this biological opinion and include such
measures as coordinating these decisons with the Army’ s Natura Resources gtaff; using native
and nor-invasive plants in revegetation projects; monitoring for and removing dien invasve oecies
that become established in revegetation projects; and inspecting gear and clothing for invasve
plant seeds. The overdl effect from this activity is consdered to be very low due to the
minimization and avoidance measures discussed.

Natural Resource Program

The Army Naturd Resources staff manages rare plants and animals and their habitats so that the
Army isin compliance with the Act, other environmenta laws and regulaions and the PTA
Integrated Natural Resources Management Plan. They work to improve conditions for listed
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species and native habitats by reducing or removing thrests at PTA. Their work includes listed
plant propagation and outplanting, monitoring extant listed plant occurrences, control of invasive
plants and vertebrates, asssting the Army on combining training and natural resources
sewardship, and reporting. There isthe very low threat that Naturd Resources staff could
inadvertently introduce non-native or invasive species viafield vehicles or gear; however, they are
knowledgeable and trained in how to avoid this possibility. The Naturd Resources aff provide a
beneficid serviceto listed species and habitats at PTA and any negative effect from their activities
isvery low and offset by the tasks they perform.

Army Regulated Hunting

Hunting has the potentia to impact threastened and endangered plants due to increased risk of fire
(due to cigarette smoking, and /or cataytic converter ignition from cars driving off-road), trampling
by troops or dogs, and introduction of non-native or invasve species. There is amaintained
hunting program which dlows hunting of wild pigs, game birds, sheep and goats. Hunting parties
must coordinate with the Provost Marshd a PTA. Overdl, the remova of fera ungulates benefits
listed plants and habitat for the Hawaiian hoary bat and pdila critica habitat by removing
dedtructive animas from PTA. Hunterswill only be alowed to drive established roads to minimize
the risk of fire from off-road driving.

Beneficial Actions

Fence Units

A western fence unit will be congtructed to encircle Training Areas 19 and 22, and parts of
Training Areas 17 and 20 (see Figures 2 and 3). The western fence unit will be approximately
8,700 hectares (21,500 acres) and will connect with the northern section of the existing Kipuka
Aldafence unit. It will be asolid hogwire fence, two meters (sx feet) tal. If the Keamuku Parcel
is acquired for long-term Army use, the western fence unit would extend north to include the
Hapl ostachys hapl ostachya plants located in the southeast corner of the parcel. The western
fence unit will incorporate the remaining areas that contain the highest densities of listed plants.
Thiswill aso benefit the Hawaiian hoary bat by minimizing habitat degradation to Sorphora
Woodland. Theremova of ungulates from these fenced areas will dlow listed plant species and
their habitats to regenerate naturdly.

In addition to the large western fence unit, five fence units encompassing gpproximately 607
hectares (1,500 acres) will be constructed on the eastern portion of PTA for the protection of
Slene hawaiiensis and Asplenium fragile var. insulare from training actions and ungulates (see
Figure 2). A sixthfence, in the eastern areaof PTA that encloses severd S hawaiiensis plants,
will be maintained. Additiond fencing/protection grates will be congtructed to protect A. fragile
var. insulare and sengtive lavatubes. Also, a permanent fence will be constructed around a
grouping of Haplostachys haplostachya near Puu Ahi where currently only asingle-srand
“people’ fence exigs. In addition, dust sudies will be conducted to determine the potentid effect
of dust on listed plant species and native habitats near high traffic and/or off-road areas within
fence units. Two fence units are proposed for the Keamuku Parcedl to include Puu Nohonaohae
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and Papapa. A 75-meter (246-foot) buffer will be included in the fenced exclosure unit to
reduce/diminate indirect effects from near-by training activities and fuel bresks encircling each puu.

The specific fence locations will be surveyed for federdly listed endangered or threstened plant
gpecies. Best Management Practices will be undertaken to avoid any listed plant pecies during
congtruction and maintenance. The Naturad Resources staff will assist the construction crew to
minimize impacts during the building of the fences. These large contiguous expanses of habitat
without ungulates will be very beneficid to the listed plant soecies and the habitat in generd.

Positive Genetic Consequences

The proposed action has severd activities planned with the god of increasing numbers of
threatened and endangered plants. Many of the 15 threatened and endangered plant species at
PTA are reduced to extremely low numbers of individuas or in extremely fragmented populations
that they are not geneticdly hedthy. The PTA Naturad Resources staff have been collecting seeds,
propagating, outplanting, and managing native habitat for many years. 1t is believed these activities
will dlow natura recruitment that will reverse the negative impacts of reduced numbers of
individuas and habitat fragmentation. These activities will increase with the implementation of the
PTA Implementation Plan which again will have long-term beneficia consequences for these
gpecies. Genetic stock of listed plantswill be maintained ex situ and reproduction will be
achieved in situ for most of these species.

Threat Abatement

All of the listed plant species a PTA have associated threats that are preventing them from
recovering naturaly. By reducing the threats to these species, natura recovery is possible.
Ungulate and rodent damage will be reduced by fencing, ungulate removal, and rodent control.
Dust will be reduced by graveling roads and other Integrated Training Area Management activities
(such asrevegetation). Introductions of new non-native peststo Hawaii will be reduced by
ingpections by U.S. Department of Agriculture and customs agents. The spread of existing pests,
including ungulates, weeds and insects will be curtailed by fencing, weed and insect control, and
the tacticd vehicle wash rack. The threat of fire will be reduced by the WFMP, fud/fire breaks
and fud corridors, and non-native invasve plant control. Briefing soldiers on the threat of non-
native plant species should help reduce the spread of those pests.

Assumptions used in the Effects Analyss
It isdifficult to quantify the affect of some of the Legacy and Transformation actions on listed

gpecies and their habitats. We have andyzed many of the effectsin a more quditative and
categorica manner using the best available scientific and commercid information. There are
severa assumptions that we have made throughout this biologica opinion that are the foundation
for our jeopardy andysisfor listed plants, Hawaiian hoary bat and pdila criticd habitat. These
assumptions are as follows:

. there will be an increase in density and abundance of listed plants species.
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. the WFMP will be fully implemented and will reduce the frequency and size of fireson
PTA.

. new fence units will enclose approximately 9,307 hectares (23,000 acres) of habitat on
PTA and Keamuku and be maintained ungulate-free.

. dust caused by Army training actions will not adversely affect plants beyond 75 meters
(246 feet).

. mogst effects from fire will be temporary in fenced areas where habitat is managed (e.g.,
invasive species and ungulate control) [ These areas are expected to revegetate with native
species over time]

. the Implementation Team will develop and the Army will implement the actions as outlined
in the Conservation Measures section.

EFFECTSOF THE ACTION ON PLANT SPECIES

Refer to Figure 4 for the individualy numbered Training Aressa PTA. An“occurrence’ is
defined as a data point from the Evans data set provided by the Army (Evans 20033).

Asplenium fragile var. insulare

There are an estimated 605 Asplenium fragile var. insulare individuas found in 34 occurrences
within the action area. These occurrences represent gpproximately 93 percent of the naturaly
occurring A. fragile var. insulare ferns remaining in the State of Hawaii (Evans 20033).
Asplenium fragile var. insulare has been observed in Training Areas 2, 21, 22, and 23 and the
Impact Area (see Figure 37 in the Transformation Biologicad Assessment). Legacy and
Transformation training actions that may affect this species include bivouac, reconnaissance,
dismounted maneuvers, and livefiretraining. There are no occurrences of A. fragile var. insulare
within designated off-road maneuver areas nor within 75 meters (246 feet) of any roads, landing
zones or other training Sites.

Bivouac, reconnaissance, and dismounted training actions will occur within Training Aress 2, 21,
22, and 23 (see Figure 4). Each of these training activities may directly affect Asplenium fragile
var. insulare due to crushing or trampling from foot traffic. This may occur during cross-country
training (reconnaissance) or if abivouac is established in close proximity to an occupied lavatube
or crevice. Asplenium fragile var. insulare grows in lava tubes, and the edge integrity of the tube
or crevice may be impacted from foot traffic, possibly leading to its eventua collapse over time.
Dismounted maneuvers and reconnaissance training will occur in Training Areas 22 and 23 that
include over 13,000 hectares (32,123 acres) of land. Soldiers are, and will continue to be, briefed
regarding sensitive resources at PTA and Standard Operating Procedures state all lava tubes,
caves and sinkholes are off-limits. Reconnaissance and dismounted training activities are usualy
conducted by smal groups of soldiers (squads) and are infrequent in the western portion of PTA
(U.S. Army 2003a). Therefore, we determine that the risk from direct trampling is very low
particularly because the activity is conducted in such alarge expanse of land (13,000 hectares,
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32,123 acres). To minimize impacts from training maneuvers on the eastern side (Training Area
21), the mgority of the lava tubes (20) on the eastern sde of PTA will be protected with fencing
or covered with a grate which will prevent foot traffic and browsing ungulates. The one A. fragile
var. insulare occurrence located within paila critica habitat will benefit from the additiona
limitations placed on training activitiesin this area (see Project Description).

Bivouac is currently conducted at ranges and firing points that are suitable for camp establishment
with open, (non-vegetated) flat terrain. Bivouac may occur in al Asplenium fragile var. insulare
occupied Training Areas (2, 21, 22, and 23). There are no occurrences of A. fragile var.
insulare within any bivouac Ste, and soldiers generdly stay within the designated encampment
area dthough someone venturing outside of the bivouac site cannot be completely disregarded.
On the western Sde of PTA only one A. fragile var. insulare location is within 100 meters of an
unimproved road and two occurrences are within 70 meters of Bobcat Trail. Thereisavery low
possihility that these three occurrences may be affected from bivouac activities, as previoudy
discussed, and when soldiers arrive at PTA they are ingtructed to avoid al caves, lavatubes and
crevices during dl training actions and to minimize impacts to naturd and culturd resources (e.g.,
Hawaiian burid stes dso found within lavatubes and caves). They are dso indructed to use
latrines at bivouac Sitesin order to curtall habitat disturbance outside the direct camp area. Al
future bivouac siteswill be surveyed and approved by the Natura Resources Office prior to use.

Thereisthe continued risk of wildfire from Legacy and Transformation activities due to extensve
livefiretraining & PTA. Thereisahigh likeihood that Asplenium fragile var. insulare occurs
within the Impact Area due to the presence of Myoporum-Sophora Shrubland (see Generd
Effects-Impact Area). It isanticipated that al occurrences of Asplenium fragile var. insulare
located in the Impact Areawill be logt through time due to munitions explosions and subsequent
firesinthat area. Thisisapermanent impact and an unknown number of individuas will be lost
from thisaction.

Thereisaways arisk that afire onceignited in the Impact Area could spread to areas outside the
Impact Area. Or that afire could ignite outside of the Impact Area due to training error (an errant
round or pyrotechnic), cigarettes, catalytic converter, cookstoves at bivouac; or an other
unforeseen event. PTA isamosaic of dry habitats that can burn quickly when afireisignited. If a
fire does occur, particularly on the western side of PTA, the effect could be catastrophic for a
gpecies 0 limited in range and abundance. To minimize this threet, the Army will implement the
WFMP that will reduce fire frequency and intengity at PTA (see Project Description). One
important aspect of the WFMP is that Asplenium fragile var. insulare occurrences will be
separated by fud corridors and fire breaks which subdivide the western portion of PTA in Fuel
Management Areas (see Figure 7). The god isthat these corridors and other fuel management
measures will inhibit the pread of awildfire and contain it within a portion of the occupied areg,
thusreducing thelossof A. fragile var. insulare. In addition, the impact of wildfires may be
somewhat reduced for this species because the lava tube or crevice may provide a natural barrier
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such that some individuals may survive a fast-moving fire that does not penetrate below the
surface.

A secondary effect of fire that has dtered the surrounding habitat is subsequent invasion of non-
native plants. These species degrade the surrounding habitat, particularly the noxious grass
species, Pennisetum setaceum, and exacerbate the fire cycle by providing a higher fud load for
futurefires. Asplenium fragile var. insulare can be affected due to competition from non-native
species that are more vigorous and outcompete this fern for space, light and nutrients. In addition
to spread of dien plant seeds post fire, invasive plants are inadvertently brought in on vehicles,
clothing, construction equipment, ungulates and range maintenance. To reduce the spread of
invasive plants the Army will implement al measures as outlined in the Project Description and the
Generd Effects section of this opinion induding developing and implementing an invasve plant
management plan.

Five occurrences (totaling 39 to 49 plants) are found within 75 meters (246 feet) of existing fences
and roads or proposed fences and fud bresks. All of these individuals are susceptible to the
effects of dust (from road use, fud break, and fence congtruction and maintenance). However, for
this pecies, the negative effect of dust is consdered low because lava tubes provide natura
protection and dust is not as likely to accumulate as it is on surface-dwelling plants. In addition,
the Army will follow current and future Standard Operating Procedures (as discussed in the
Generd Effects section and the Project Description section) to reduce direct and indirect effects
from congtruction of the fuel/fire breaks and fence exclosures. All remaining occurrences of
Asplenium fragile var. insulare (556 to 566 individuas) are found more than 75 meters (246
feet) from any man-made feature or human activity. Therefore, there will not be any indirect or
direct training impactsin the vicinity of these plants.

The condruction of the western fence unit will protect nine occurrences of Asplenium fragile var.
insulare from ungulate browsing, in addition to the 16 occurrences aready protected by existing
fence units. Without the congtant pressure from browsing goats and sheep, it is anticipated that A.
fragile var. insulare will naturaly recruit into new areas and expand in density and abundance
within both eastern and western fence units. The Implementation Team will address additiona
measures for this species such as propagation and outplanting in appropriate locations within the
various Fue Management Aress.

Summary
Army training activities that will directly affect Asplenium fragile var. insulare include live-fire

training, foot patrol, and bivouac which can result in the crushing of fernsor lava. Indirect effects
include dug, fire, invasve plants and browsing from ferd ungulates. These impactswill be offset
by the congtruction of additiona fence units that will enclose the mgority of A. fragile var.
insulare occurrences a PTA. Fencing will remove the ongoing browsing pressure from ungulates
and dlow for natura recruitment of the species. An Implementation Plan will be completed to
define additional conservation measures to be implemented by the Army for A. fragile var.
insulare and will include: non-native plant control near A. fragile var. insulare occurrences,
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maintenance of genetic stock ex situ, reproduction in situ, and augmentation or outplanting of this
fern to increase species distribution and abundance. Twenty lava tubes, on the eastern side of
PTA (outside existing or proposed fences) will be fenced (or grated) to exclude feral ungulates
and humans (e.g. hunters, troops). All of these actions benefit A. fragile var. insulare thereby
reducing the adverse effects of Army training on this species. Annua monitoring will be conducted
by the Naturd Resources Office to ensure that the goals of this biologica opinion and the
Implementation Plan are being met.

The WFMP will be implemented to reduce the frequency, intengty and size of firesa PTA.
Severd key aspects of the WFMP include: the congtruction of fire breaks and corridors that
subdivide the western portion of PTA into Fud Management Areas, implementation of the Fire
Danger Rating System that will redtrict training according to weather and fuel conditions and be
monitored hourly by Range Control; fuel load reduction by invasive plant control; and congtruction
of additiond dip tanks and increase in fire-trained personnd and fire fighting equipmen.

Therefore, based upon measures in the Project Description, implementation of the WFMP and
Standard Operating Procedures promulgated specificaly to reduce impacts of Army actions on
listed plant species, adverse impacts associated with Army actions will be minimized and offset by
fencing, ungulate removd, propagation, outplanting, and threat abatement.

Hapl ostachys haplostachya

There are an estimated 13,956 Hapl ostachys haplostachya individuas located in 458
occurrences at PTA and the Keamuku Parcd. These individuas represent dl of the naturaly
occurring plants remaining in the State of Hawaii (Evans 200338). Hapl ostachys haplostachya
occurs within Training Areas 7, 13, 17, 18, 19, 20, and 22 and the Keamuku Parcel (see Figure
38 in the Transformation Biologica Assessment). Legacy and Transformation training actions thet
will affect this species include congtruction, off-road maneuver, dismounted maneuver,
reconnaissance, bivouac, on-road mounted maneuver, and live-fire.

The condruction of the Battle Action Coursein Training Area 7 (see Figure 5) will impact 17
occurrences of Hapl ostachys hapl ostachya (totaling between 232 and 334 individuds and
representing one to two percent of the tota population). Thiswill be a permanent loss of plants.
These 17 occurrences represent the eastern-most distribution of H. haplostachya and when these
occurrences are extirpated the current range of the species will be reduced. To minimize this
impact, vegetative cuttings and seed collection will be conducted to acquire genetic materia from
these occurrences prior to any Transformation activities. Plants will be grown in the greenhouse
and be outplanted to other locations as directed by the Implementation Team. Species distribution
will be increased with oversight by the Implementation Team as proper soils are needed for long-
term viability of this species. Enough materia is expected is be collected, grown and established
to adequately replace the individuas impacted by the congtruction of the Battle Action Course.
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Severa small occurrences of Haplostachys haplostachya will be directly or indirectly impacted
from off-road vehicular maneuversin northern PTA. Asdiscussed in the Generd Effects section,
most of northern PTA and the Keamuku Parcel will become off-road training grounds for the
Stryker vehicle (see Figure 6). The largest occurrence (totaling fewer than 10 individuas and
representing less than one percent of the total population) islocated in the off-road maneuver area
in Training Area 13. We have determined that these plants will be logt through time due to the high
intengity off-road activity anticipated from Stryker off-road training in northern PTA. The 250
plants on Puu Kapee will be protected from off-road maneuvers due to an existing fence which
shdl remain post-Transformation. A second areawill be permanently fenced (now only single-
strand fence) near Puu Ahi that protects gpproximately 1,860 to 2,785 individuds from direct
training impacts. Another consequence of off-road training in northern PTA and throughout the
Keamuku Parcd isincreased habitat fragmentation for H. haplostachya occurrences on Puu
Nohonaohae (northern Keamuku), Puu Ahi and Kapde. These plantswill literdly become
“idand” occurrences and may become even more geneticaly isolated than under the current land
uses (military and ranching). Habitat fragmentation and isolation may inhibit genetic transference
for these individuas. To offset thisimpact, the Implementation Team will develop an outplanting
drategy for H. haplostachya to augment existing occurrences and initiate new occurrences.

Dismounted maneuvers and reconnaissance and bivouac sites may occur in any of the above
Training Areas, however, they will only occur in open usable areas such asfiring points, ranges
and dong Redleg Trail. Mounted and dismounted training activities may affect Hapl ostachys
hapl ostachya due to direct trampling or crushing from foot traffic or indirect impacts from
increased dust and invasive plant dispersal. All of these factors can degrade surrounding habitat
and impact plant viability. While a plant may be directly crushed from foot traffic, therisk is
considered very low because reconnaissance or cross-country maneuversis infrequent in Training
Areas 19, 20 and 22 and the areais vast, covering approximately 11,400 hectares (28,170
acres). In addition, soldiers are briefed regarding sengtive resources at PTA and are instructed
not to cut or impact vegetation. Bivouac currently occurs on established ranges and firing points
and any new bivouac site will be surveyed and approved by the Natura Resources Office to
ensure that H. haplostachya will not be impacted. To minimize threats from bivouacking in
Training Area 13, the Army will convert asingle-strand “people’ fence near Puu Ahi to an
ungulate fence to further reduce human and ungulate pressure on the H. haplostachya in this area.

Another mgor consequence and indirect effect of off-road maneuvers isthe creation of dust (see
Generd Effects section). Dugt crested from off-road maneuvering can be amgjor training impact
particularly in the Keamuku Parcdl dueto frigble soilsthat are easily pulverized into arborne
particles. Haplostachys haplostachya may be particularly affected by dust due to its phenology
and the presence of puberulent leaves that will trap small soil particles. Rainfal levelsa PTA are
low (the average annud precipitation is 37 centimeters, five inches) and is usudly in smal amounts
a any onetime. Therefore, dust that settles on H. haplostachya leaves has the potentid to remain
for long periods of time. Over 5,000 H. haplostachya individuas occur in the southeastern
corner of the Keamuku Parcel adjacent to future Stryker training areas (see Figure 3). These
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plants are aso adjacent to a movement corridor to be used for trangit of Stryker vehiclesin
training formation (not single-file) from northern PTA into the Keamuku Parcd. Dueto the large
percentage (37) of H. haplostachya in this areg, the effect of dust could be significant and diminish
plant hedth and vigor over time. If the Keamuku Parcdl is acquired by the Army, these individuas
will be included within the western fence unit which will diminate the threet of direct impact and
plant loss from off-road vehicular maneuvers. Another very important measure that will offset
indirect effects of dust on this large concentration of H. haplostachya will be theinclusion of a 75-
meter (246-foot) buffer within the fence unit to prevent dust deposition in the large concentration
of H. haplostachya (see Figure 3).

One-hundred twelve occurrences (totaing between 2,902 to 2,927 individuals and representing
about 21 percent of the total population) are found within 75 meters (246 feet) of roads and tralls,
existing and proposed fences, and proposed fud/fire breaks. There isthe potentia that some of
these individuals could be adversdly affected by dugt, trampling, herbicide drift, and/or
congtruction of the fence units. However, projects such as fence construction (a one-time event)
and fud modification (congruction plus occasiond dearings) will have only aminima impact on
Hapl ostachys hapl ostachya as these activities will be located to avoid direct impact. Indirect
impacts such as herbicide drift and dust will be minimized by utilizing Best Management Practices
and Standard Operating Procedures when applying herbicides or congtructing the fenceline. Dust
will be generated as Strykers and other vehicles utilize unpaved roads and trallsin Training Aress
17,19, 20, and 22. We anticipate there will be an effect from dust, such as reduced plant vigor,
on individuas closer to the source of dust that will diminish as the distance away from the dust
source increases. However, congtruction of future fire/fuel breaks and fence exclosures are
positive actions that will benefit the speciesin the long-term. The Army will follow current and
future Standard Operating Procedures as discussed in the Generd Effects section, and implement
other measures (see Project Description) that will further abate these more minor negeative impacts.
Therefore, any potentid effects such as trampling of plants by humans, herbicide drift, and
destruction of plants during congtruction of the fuel/fire bresks or the proposed fences will be
minimized to avery low impact level. In addition, adust study will be developed by the
Implementation Team and initiated by the Army to determine the long-term effect of dust
deposition on listed plants and native vegetation at PTA. Depending upon the results of this study,
the Implementation Team will determine what measures are necessary to reduce dust in certain
areas and could include measures such as revegetation of exposed areas or placement of
paliatives on dirt roads.

The mgority of Haplostachys haplostachya (12,421 individuas representing 79 percent of the
species) are found at distances greater than 75 meters (246 feet) from man-made features (e.g.
roads, fences, fud and fire breaks). These plants are currently impacted by existing threats such
as competition from non-native plants (particularly Pennisetum setaceum) and direct browsing
and trampling from feral ungulates. Both these impacts are consdered significant. One of the
measures to offset adverse impacts to H. haplostachya is the congtruction of the western fence
unit which will protect 321 occurrences from ungulate browsing impacts. An additiond existing
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fence unit on Puu Kgpele will remain that protects gpproximately 250 individuds. The single-
stranded wire fence encircling over two thousand plants near Puu Ahi will be upgraded to an
ungulate exclosure (see Figure 3). Without the constant pressure from browsing goats and sheep,
it isanticipated that H. haplostachya will naturaly recruit to new areas and expand in dengty and
digribution within the fence units and outplanting efforts will be more successtul.

Additiona minimization measures the Army will implement to offset training actions & PTA indude
the WFMP that will reduce the risk of fire as outlined in the Project Description. Haplostachys
haplostachya is susceptible to fire and is more prone to ungulate browsing after fire damage has
occurred (U.S. Army 200338). Minimizing the threet of fire will also reduce the spread of non-
native plants and other non-native species. While the threet of fire can never be completely
eliminated a PTA dueto fud load, wind, and human error, implementation of the WFMP will
reduce the frequency and intengity of future wildfiresa PTA.

In addition to avoidance and minimization measures found in the Project Description, and the
WFMP, severd additiond measures will be implemented to offset training impact to Haplostachys
hapl ostachya within the action area. The Implementation Team will develop an invasive plant
control plan to minimize competition from non-netive plants and enhance habitat qudlity.

Reduction in non-native vegetation aso reduces the fuel bio-load which minimizes the threzt of fire.
The Army will o strive to achieve species reproduction in situ, establish H. haplostachya at
additiona steswithin PTA through outplanting and natura recruitment to achieve aminimum plant
dengty to be determined by the future Implementation Team a PTA. These actions have the
beneficid effect of increasing genetic variability of the species by augmenting exigting occurrences
and increasing the digtribution via outplanting. Annua monitoring will be conducted by the Natura
Resources Office to ensure that this biologica opinion, including its conservation measures and
future Implementation Plan, are being met.

SUmmary
Army training activities that will directly affect Hapl ostachys haplostachya include live-fire

training, reconnaissance, mounted and dismounted maneuvers and bivouac. We have determined
that these actions may permanently impact less than three percent of the extant individuas
remaning in the action area. Indirect effects include dug, fire, invasive plants and browsing from
fera ungulates. These impacts will be offset by the condtruction of additiond fence units that will
encompass the mgjority of H. haplostachya occurrences a PTA. Fencing will remove the
ongoing browsing pressure from ungulates and alow for natural recruitment of the species. A
buffer will be included in the fence unit adjacent to the off-road maneuver areato minimize dust
depaosition on the large occurrence of H. haplostachya on the Keamuku Parcd. An
Implementation Plan will be completed to address additional conservation measures for H.

hapl ostachya within the action area such as non-native plant control to minimize adverse effectsto
habitat quality and to reduce the threat of fire. The Army will also strive to achieve reproduction
in situ, maintain agenetic stock ex situ, and establish plants at additiona Sites to increase species
digtribution and abundance. The Implementation Plan will include plant and seed collection prior
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to Transformation from occurrences that will be permanently lost. All of these actions will benefit
H. haplostachya thereby reducing the adverse effects of Army training on this species. Annua
monitoring will be conducted by the Natural Resources Office.

The WFMP will be implemented to reduce the frequency, intendity and size of firesa PTA. Key
aspects of the WFMP include the construction of fud corridors and fire/fud breaks which
subdivide the western portion of PTA in Fud Management Areas, implementation of the Fire
Danger Rating System that will regtrict training according to weather and fuel conditions and
monitored hourly by Range Contral; fuel load reduction by invasive plant control; construction of
additiond dip tanks; and an increase in fire-trained personnd and fire fighting equipment.
Therefore, based upon measures in the Project Description, implementation of the WFMP and
Standard Operating Procedures promulgated specificaly to reduce impacts of Army actions on
listed plant species, adverse impacts associated with Army actions will be minimized and offset by
fencing, ungulate removd, propagetion, outplanting, and threet control.

Hedyotis coriacea

There are an estimated 90 Hedyotis coriacea individuas located a PTA. These plants represent
99 percent of the H. coriacea remaining in the State of Hawaii (Evans 200338). Hedyotis
coriacea occursin Training Areas 22 and 23 and the area designated as the limited access buffer
area (see Figure 39 in the Transformation Biologica Assessment). Twenty-five individuads are
currently protected within existing fence units (Kadawamauna and Alda) and the rest have
emergency hog-wire fencing around each plant to preclude ungulate browsing. Legacy and
Transformation training actions that will affect this species include dismounted maneuvers,
reconnaissance, bivouac and live-fire training.

Dismounted maneuvers, reconnaissance patrols or bivouac may affect Hedyotis coriacea due to
foot traffic (direct crushing or trampling). The overdl risk of trampling is very low for this species
because the mgjority of adult H. coriacea plants are currently enclosed within hog-wire fencing.
However, seedlings or juvenile plants growing outs de the emergency enclosures, or any individud
located within the larger fence units (Alaaand Kdawamauna) are till susceptible to foot traffic.
However, we anticipate that the risk of direct impact for the plants outside emergency fencing to
be low primarily because reconnai ssance and dismounted maneuvers will occur over avast area
(13,000 hectares; 32,123 acres) which reduces the probability of human contact with aplant. In
addition, upon arriva a PTA soldiers are, and will continue to be, briefed regarding sengtive
resources and to avoid impacting nétive vegetation.

Bivouac is conducted a existing ranges and firing points suitable for camp establishment within
Training Areas 22 and 23. Thereisminimd risk of directly impacting a plant from trampling if a
soldier wanders out of the encampment. However, as previoudy discussed, most of these
individuas are enclosed within emergency fencing that would prevent any trampling by awayward
soldier. Another potentid bivouac dite in Training Area 23 is the Multi-Purpose Range Complex
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located within Kipuka Alda (see Figure 2). There are existing bivouac sites within the Mullti-
Purpose Range Complex suitable for bivouac (graded and leveled) and these Sites do not conflict
with known occurrences of H. coriacea. Any new bivouac site will be surveyed and approved by
the Army Natura Resources staff to ensure H. coriacea will not be impacted. On-road mounted
maneuvers with Stryker and other vehicles will be redtricted to existing and proposed trails and
roadsin Training Areas 22 and 23 and the mgority of H. coriacea individuds are over 75 meters
(246 feet) from roads or trails thereby likely eiminating any effect from dust dong the roadsides.

Thirty-eight occurrences (totaling 38 individuals and representing 42 percent of the speciesin the
wild) are found within 75 meters (246 feet) of existing fences, and future fence lines and fud/fire
breaks. These plants could be adversdly affected by fence construction and/or fuel modification
activitiesin the form of workers inadvertently trampling plants or wind-induced herbicide drift and
dust. However, congtruction of the fence is a one-time event and the fina placement of the
fenceine will avoid listed plants. The potentid adverse effect from dust is reduced by the fact that
the mgority of the Hedyotis coriacea a PTA occur on pahoehoe or aalavawhich is not aslikely
to pulverize into arborne particulates. To minimize these effects, extreme care will be taken and
Best Management Practices will be applied to minimize herbicide drift (application in optimum
conditions). While there are some negative impacts that may occur during the construction and
maintenance of future fireffud breaks and fence lines, both these actions are beneficid for H.
coriacea in the long-term.

Fifty-threeindividuds of Hedyotis coriacea (representing 58 percent of the speciesin the wild)
arefound at distances greater than 75 meters (246 feet) from any man-made festure (e.g., fence,
fue/fire break, firing point). 1n addition to impacts dready described for reconnaissance and
bivouac, these individuas may be affected by existing threats such as competition with non-native
plants (particularly Pennisetum setaceum) and habitat degradation from feral ungulates.
Congtruction of the western fence unit and remova of ungulates will permanently protect 51
occurrences (in addition to the 25 occurrences aready protected by the existing fence units) from
ungulate browsing. Without the constant pressure of browsing goats and sheep, it is anticipated
that H. coriacea will naturdly recruit and expand in density and abundance within the fence units
and outplanting efforts will be more successtul.

Fireisan ongoing risk on alivefire training ingdlation surrounded by dry vegetation that can ignite
and burn reedily. A fireat PTA could igniteingde or outside the Impact Area due to training error
(an errant round or pyrotechnic), cigarettes, catalytic converter, cookstoves at bivouac; or an
unforeseen event. If afire does occur, particularly on the western side of PTA, the effect could be
catagtrophic for a species so limited in range and abundance (90 individuas). To minimize this
threat, the Army will implement the WFMP that will reduce fire frequency and intengty & PTA
(see Project Description). One important aspect of the WFMP isthat Hedyotis coriacea
occurrences will be separated by fuel corridors and fire breaks which subdivide the western
portion of PTA into Fuedl Management Areas (see Figure 7). The god is that these corridors and
other fue management measures will inhibit the spread of awildfire and contain it within a portion



Colond David L. Anderson 125

of the occupied areg, thus reducing the loss of H. coriacea. Once afire has occurred and the
habitat has been dtered, there is high likelihood of invasion of non-native plants, particularly
Pennisetum setaceum. Not only can P. setaceum outcompete young H. coriacea seedlings by
utilizing space and resources, it also increases the bio-fuel load thereby exacerbating the fire cycle.

Thereis a probability that Hedyotis coriacea occurs within the Impact Area due to the presence
of 3,755 hectares (9,278 acres) of Open Metrosideros tredand with sparse shrub understory (see
Generd Effects-impact Area). It isanticipated that al occurrences of H. coriacea located in the
Impact Areawill be logt through time due to munitions explosions and subsequent firesin that area.
Thisis apermanent impact and an unknown number of individuaswill belogt from this action.

Additiona measuresincluded in the Project Description to help offset project impacts to Hedyotis
coriacea include: development of anon-native invasive plant control plan; species reproduction in
Situ; maintenance of genetic stock ex situ; and establishment of H. coriacea at additiond Stes
within PTA through outplanting or naturd recruitment to achieve aminimum plant dengty to be
determined by the future Implementation Team. Outplanting isahigh priority for this plant due to
itslow numbers and limited digtribution. These actions will increase the genetic variability of H.
coriacea and reduce the risk currently associated with natural and/or man-made stochastic events.
The Army will dso conduct annua monitoring of extant and outplanted individuds.

Summary
The Army training impacts to Hedyotis coriacea are minima (bivouac, dismounted maneuvers,

and reconnaissance) except for fire that can never be eiminated and will dways have a devastating
impact to listed native plants and their habitats at PTA. The most critica issue for H. coriacea is
the extremdy low number of extant individuads and any lossthereforeis criticd. The
Implementation Team will address the propagation and outplanting needs of this speciesto
increase H. coriacea abundance and digtribution. No direct loss of H. coriacea individudswill
occur due to Transformation projects. Indirect effectsinclude dug, fire, invasive plants and
browsing from feral ungulates. These impacts will be offset by congtruction of additiona and
permanent fence units that will encompassdl H. coriacea individuds a PTA. Fencing will
remove the ongoing browsing pressure on seedlings from ungulates and alow for natura
recruitment of the species. An Implementation Plan will be completed and include additiona
conservation measures for H. coriacea within the action area: non-ndive plant control to minimize
adverse effects on habitat, maintenance of genetic stock ex situ, reproduction in situ, and
outplanting of plants at additiond steson PTA. All of these actions have the direct beneficid
effect of increasng genetic variahility of the species and reducing the adverse effects of non-native
gpecies and other threets. The Army will aso perform annua monitoring to document whether the
measures outlined in the Project Description and future Implementation Plan are being met.

The WFMP will be implemented to reduce the frequency, intensity and size of firesat PTA. Key
aspects of the WFMP include the congtruction of fudl corridors and fire/fuel breaks that subdivide
the western portion of PTA into Fuel Management Aress, implementation of the Fire Danger
Rating System that will redtrict training according to weather and fuel conditions and will be
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monitored hourly by Range Contral; fuel load reduction by invasive plant control; construction of
additiond dip tanks, and an increase in fire-trained personnel and fire-fighting equipment.
Therefore, based upon measures in the Project Description, implementation of the WFMP and
Standard Operating Procedures promulgated specificaly to reduce impacts of Army actions on
listed plant species, adverse impacts associated with Army actions will be minimized and offset by
fencing, ungulate removd, propagation, outplanting, and threat abatement.

| sodendrion hosakae

There are an estimated 871 | sodendrion hosakae individuals found in 101 occurrencesin the
action ares, representing 97 percent of al naturaly occurring plants remaining in the State of
Hawaii (Evans 20034). |sodendrion hosakae occurs only in the Keamuku Parcel on Puu
Nohonaohae (one individua plant) and Puu Papapa (870 individuas) cinder cones (see Figure 40
in the Transformation Biological Assessment). Currently the land is owned by Parker Ranch, and
there are no Legacy training activitiesin the vicinity of these occurrences. If Trandformation
actions occur on thisland, 1. hosakae will be affected by off-road maneuvers, and the indirect
impacts associated with this action such asfire, dugt, and habitat fragmentation.

Currently only Puu Papapais fenced to exclude cattle. If the Keamuku Parcd is purchased or
leased by the Army in the future, then both cinder cones will be fenced (to exclude ungulates) and
training will be excluded from these fence units. However, the remainder of the Keamuku Parcel
is dated to become a high-use training area which will include off-road Stryker maneuvers. As
Stryker vehicles drive off-road, they will crush and uproot existing vegetation (pastureland)
exposing the soil. As more vehicles drive over the exposed land, dust plumes will be created that
may migrate over large areas depending on wind velocity and direction. The mgority of the soils
in the Keamuku parcel are sandy and very fine sandy |oams thus exacerbating the creetion of
arborne particles crested by Stryker training. Thereis a posshility that due to the amount of dust
that will be generated from Stryker off-road activities near the cinder cones that the health and
vigor of Isodendrion hosakae will be compromised. A dust study will be developed by the
Implementation Team and initiated by the Army to determine the long-term effect of dust
deposition on listed plants and native vegetation at PTA. Depending upon the results of this study,
the Implementation Team will determine what measures are necessary to reduce dust in certain
areas and could include measures such as revegetation of exposed areas or placement of
paligiveson dirt roads. Listed plants on the Keamuku cinder cones will be included in the study.

Another indirect effect from future training activitiesin the Keamuku Parcdl is the increased risk of
wildfire. Isodendrion hosakae is subject to extirpation by a catastrophic event such as an
uncontrolled wildfire due to its smal, isolated locations on only two cinder cones. In Keamuku a
fire could ignite from training activities, human error, cigarettes, catalytic converter, cookstoves a
bivouac, or an unforseen event. Also, there is high potentid for wildfire in Keamuku due to the
predominance of non-native grasdand habitat. A wildfire would burn readily and spread quickly
dueto the high fuel load. For example, in 1999, fire consumed 95 percent of the Nohonaohae
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cinder cone vegetation and eight |. hosakae individuas were reduced to a single plant (the only
remaining individua on Nohonaohae) (U.S. Army 2003a). Eighty percent of 1. hosakae
occurrences are found within 75 meters (246 feet) of man-made features (e.g., fence or fud/fire
break) and occur on cinder cones surrounded by proposed high-use military activities making
them more susceptible to a stochastic event such asfire.

The WFMP addressed future fire management for the Keamuku Parcel assuming Army acquisition
(leese or purchase) will occur in the future. The WFMP will reduce therisk of fire pursuant to al
the measures outlined in the Project Description plus creetion of fire/fud bresks dong the
Keamuku boundary and fire breaks around each of the occupied cinder cones. In addition, anew
dip tank will be congtructed on the parcd o that available water for fire-fighting isin close

proximity.

Invasion of non-native plant species has occurred aong the bottom portion of the cinder cones and
will continue to invade if active eradication or control is not undertaken (S. Gleason, pers. comm.
2003). In particular, Isodendrion hosakae islikely to be affected by exigting threats from
competition with several non-native plant species, particularly Pennisetum setaceum, Salsola
kali, and Senecio madagascariensis. The Implementation Team will develop an invasive plant
control plan to minimize competition and curtail the encroachment of non-native plants, particularly
Pennisetum setaceum, Salsola kali, and Senecio madagascariens's, onto the cinder cones.

Sixty-five occurrences (totaling 720 individuas and representing 80 percent of the species) are
found within 75 meters (246 feet) of the existing fence (which encircles Papapa) and future fire
bresks. Thereisalow threat potentia that some plant occurrences within this 75 meters (246
feet) could be adversdy affected by trampling from humans, herbicide drift, and dust during
congtruction or maintenance of the fencesffire bresks. To offset thisimpact, a 75-meter (246-
foot) buffer shall be established between the 1sodendrion hosakae occurrences and the new fence
and fud modification area (see Figure 6). In addition, fences and fire bregks are postive actions
that have long-term positive benefits of removing browsing pressure from ungulates and reducing
therisk of fire traveling up the cinder cones.

Due to grazing and ranch activities, the Keamuku Parcel habitat has dready been degraded and
ranching pressure has effectively isolated the occupied cinder cones. Although achangein land
use, Army training in the Keamuku Parcel will continue thistrend. The entire area surrounding the
occupied cinder cones will become an off-road maneuver area and the remnant occurrences will
continue to be separated from other occupied areas by alarge expanse of disturbed non-native
grasdand. Such isolation could depress the species ahility to naturaly pollinate, and increase in
abundance, as gppropriate habitat will continue to be unavailable to the species.

The Army proposes to implement a number of conservation measures to minimize or diminate
additiond thresats to 1sodendrion hosakae within the action area. These include upgrading the
exigting fence to exclude ungulates (currently only a cattle fence), and fence Puu Nohonaohae.
The Implementation Team will develop anon-nétive invasve plant control plan to minimize
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adverse effects from invasive plants in order to maintain the cinder cones relatively weed-free.
Outplanting will be ahigh priority for this species dueto its very limited digtribution and this may
occur within other gppropriate areas on PTA such as the eastern or western fence units (as
determined by the Implementation Team). All these actions have the beneficid effect of increasing
genetic variability of the gpecies and reducing the risk of adverse effects from training and
gochastic events. The Army will aso strive to achieve species reproduction in situ; and establish
|. hosakae at additiond steswithin PTA through outplanting or naturd recruitment to achieve a
minimum plant dengity (to be determined by the future Implementation Team). The god isto
increase |. hosakae in abundance and distribution in order to reduce the risk of speciesloss dueto
man-made or naturd stochadtic events. The Army will dso conduct annud monitoring.

SUmmary
Off-road maneuver is the primary training activity in the Keamuku Parcd that will affect

| sodendrion hosakae; however, there will be no direct plant loss from thistraining action
Indirect effects include dust, habitat fragmentation and invasive species. In addition, dl training
activities on Keamuku will increase therisk of fire. Plants within Puu Papapa may be subject to
browsing by fera ungulates because the existing fence may not preclude access by fera godts.
These effects will be offset by construction of new fence units around both cinder coneswith a
minimum of a 75-meter (246-foot) buffer between the plants and the fenceline. Outplanting will be
conducted ongte to increase the distribution and abundance of |. hosakae. The Army will asss
recovery efforts by providing seeds and/or plants to appropriate agencies or private organizations
to increase occurrences offte (see Consarvation Measures). An Implementation Plan will be
completed and include additiona measures for |. hosakae within the action area. non-native plant
control to minimize adverse effects to habitat, maintenance of genetic stock ex situ, reproduction
in situ, and establishment of plants at additiona Sites within the action area to increase species
digtribution and abundance. These actions will benefit the species because they will increase
genetic variability and reduce adverse effects due to non-native species and other threats. The
Army will dso perform annud monitoring to document whether the measures outlined in the
Project Description and future Implementation Plan are being met.

The WFMP will be implemented to reduce the frequency, intengty and size of fires on Keamuku
Parcd (if leased or purchased). Key aspects of the WFMP include: implementation of the Fire
Danger Rating System that will regtrict training according to weather and fuel conditions and
includes hourly monitoring by Range Contral; fud load reduction by invasive plant control and
congtruction of additiond fuel and fire breeks; congtruction of additiona dip tanks; and an increase
in firetrained personnel and fire fighting equipment. Therefore, based upon measures found in the
Project Description, implementation of the WFMP and Standard Operating Procedures
promulgated specificaly to reduce impacts of Army actions on listed plant species, adverse
impacts associated with Army actions in those training areas where | . hosakae occurs are
minimized and offset by fencing, ungulate remova, propagetion, outplanting, and threat abatement.



Colond David L. Anderson 129

Lipochaeta venosa

There are an estimated 3,346 Lipochaeta venosa found in 201 occurrences a PTA. This
represents 98 percent of the species remaining in the wild (Evans 2003a). Lipochaeta venosa
occurs in the Keamuku Parcel on Nohonaohae cinder cone (see Figure 41 in the Transformation
Biologica Assessment). Currently Legacy training is not conducted in the northern portion of the
Keamuku Parcd. Trangformation training will take place only on Keamuku if the Army acquires
the land by lease or purchase. If Transformation actions occur on thisland, L. venosa will be
affected from off-road maneuvers and the indirect impacts associated with this action such asfire,
dust, and habitat fragmentation.

Lipochaeta venosa isamilar to | sodendrion hosakae in that both species are relegated to afew
cinder cones on Parker Ranch and the Keamuku Parcel. Within the action areg, L. venosa is
found only on Puu Nohonaohae and this puu will be excluded from any direct training activities if
Transformation includes the Keamuku Parcel. However, the remainder of the Keamuku Parcel
will be used for off-road maneuvers especidly with Stryker vehicles that will degrade existing
pastureland vegetation and expose the soil. As more vehicles drive over the exposed land, dust
plumes will be created that may migrate over large areas depending on wind velocity and direction.
The mgority of the soils in the Keamuku Parcd are very fine sandy |oams thus exacerbating the
creation of airborne particles that will be created by repeated Stryker off-road maneuvers. Hedth
and vigor of these plants may be compromised due to the amount of dust that will be generated
from Stryker off-road activities. A dust study will be developed by the Implementation Team and
implemented by the Army to determine the long-term effect of dust deposition on listed plants and
native habitats at PTA. Ligted plants on the Keamuku cinder cones will be included in the study.
Depending upon the results of this sudy, the Implementation Team will determine what measures
are necessary to reduce the effect of dust such as increasing revegetation of exposed areas or
placement of pdliatives on roadways.

Habitat within the Keamuku Parce has aready been degraded by grazing and ranch activities that
effectively isolate the occupied cinder cones. Although it would be achange in land use, Army
training in the Keamuku Parcel will continue thistrend. The entire area surrounding the occupied
cinder cones will become an off-road maneuver area and the remnant occurrences will continue to
be separated from other occupied areas by alarge expanse of disturbed non-native grassand.
Such isolation could depress the species ability to naturdly pollinate and increase in aundance as
gppropriate habitat will continue to be unavailable to the species. Lipochaeta venosa isdso likey
to be affected by existing threats from competition with, and habitat degradation by, non-native
plant species, particularly Pennisetum setaceum, Salsola kali, and Senecio madagascariensis.

Approximatdly 49 individuas (representing just over one percent of the speciesin the wild) are
found within 75 meters (246 feet) of proposed fences and fire breaks. These individuals could be
adversdly affected by construction and/or maintenance of the proposed fences and fire break.
Effects could occur directly from inadvertent trampling of a plant or indirectly from herbicide drift
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and/or dust. To offset these potentia impacts, a 75-meter (246-foot) buffer will be established
between the occurrences of Lipochaeta venosa and the fence and/or fire break (see Figure 6). In
addition, such conservation measures associated with the establishment of future fire bresks, aong
with fence exclosures, are pogtive actions that will benefit the speciesin the long-term. While
some short-term negative effects may occur, the long-term benefit of ungulate remova, non-native
invagve plant control, and reduction of the risk of wildfire are postive actions.

There will be arisk of wildfire from Transformation activities on Keamuku due to training actions,
discarded cigarettes, cataytic converter, cookstoves at bivouac, or an unforeseen event.
Keamuku is highly disturbed from ongoing cettle ranching and the dominant habitat is non-native
grasdand. If afire does occur, the effect could be catastrophic for a species so limited in range.
To minimize this threat, the Army will implement the WFMP that will reduce fire frequency and
intengity at PTA (see Project Description). The threet of fire can never be completely diminated
at Keamuku due to fue load (disturbed grasdand), wind, and human error therefore we have
determined the threet of fire to be high for this species. The WFMP will minimize therisk of fire
on Keamuku by congtructing fire/fud bresks around each puu and dong both eastern and western
boundaries of the parcel (see Figure 7). Fud and fire breaks not only may help in impeding the
movement of fire but they aso provide staging and attack areas to combat a fire once ignited.
Implementation of the WFMP includes the congtruction of anew dip tank on or near the Keamuku
Parcel.

The Army proposes to implement additional measures to minimize or offset training actions thet
pose threats to Lipochaeta venosa within the action area. The Implementation Team will develop
aninvasve plant control plan to curtail the encroachment of aggressve invasive plant specieson to
the cinder cones. In addition, the Implementation Team will address outplanting strategies for this
gpecies. Thiswill be ahigh priority for L. venosa dueto this species’ very limited distribution.
Trandocation may occur within other appropriate fenced areas at PTA (eastern or western fence
units) if these areas are determined to be gppropriate by the Implementation Team. The Army will
a s gtrive to achieve species reproduction in situ, and propagate plants in the greenhouse for
digtribution to other agencies or private entities for offsite trand ocation (see Conservation
Measures). These actionswill benefit L. venosa by increasing species abundance and distribution
and enhance the genetic variability of this currently isolated species. The Army will aso conduct
annua monitoring of the species locations.

Summary
Asisthe case for Isodendrion hosakae, off-road maneuver isthe primary training activity in the

Keamuku Parcdl that will affect Lipochaeta venosa. Off-road activities with Stryker vehicles will
increase arborne dust, habitat fragmentation and invasion of non-native plant species. All training
activities within the Keamuku Parcd will increase the risk of fire. Feral ungulate grazing has aso
impacted the Keamuku Parcel because only Puu Papapa is fenced to exclude cattle. These effects
will be offset by congtruction of additiona fence units around the cinder cones with aminimum of a
75-meter (246-foot) buffer between the plants and the new fencedline or fuel modification area.
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These effects will be offsat by the construction of additiona fence unitsat PTA proper and the
outplanting of this species a PTA (if appropriate) to increase species distribution and abundance.
In addition, due to the limited known occurrences and low numbersfor L. venosa, the Army will
asss by providing seeds and/or plants of this species to agencies or private organizations to
increase number of occurrences offste. An Implementation Plan will be completed that will
include, a aminimum, the following additiona conservation measuresfor L. venosa: non-native
plant control to minimize adverse effects to habitat and to reduce the threet of fire, and
maintenance of genetic sock ex situ. The Army will dso perform annua monitoring to document
whether the measures outlined in the Project Description and future Implementation Plan are being
met.

The WFMP will be implemented to reduce the frequency, intensity and size of firesat PTA and
Keamuku. Severd key aspects of the WFMP on Keamuku include: implementation of the Fire
Danger Rating System that will restrict training according to weather and fud conditions and will
be monitored hourly by Range Contral; fue load reduction by invasive plant control and
congruction of additiond fuel and fire breaks, congtruction of an additiond dip tank; and an
increase in fire-trained personnd and fire-fighting equipment. Therefore, based upon measures
found in the Project Description, implementation of the WFMP and Standard Operating
Procedures promulgated specifically to reduce impacts of Army actions on listed plant species,
adverse impacts associated with Army actions in those training areas where Lipochaeta venosa
occurs are considered minimized and offset by fencing, ungulate removal, propagation, outplanting,
and threat abatement.

Neraudia ovata

There are gpproximately 10 Neraudia ovata found in 10 occurrences a PTA. These plants
represent 83 percent of N. ovata remaining in the wild (Evans 2003a). Neraudia ovata occurs
only in the western portion of Training Area 22 (see Figure 42 in the Transformation Biologica
Assessment). Legacy and Transformation training actions that could affect this speciesinclude
live-fire training, dismounted maneuvers and reconnai ssance.

|solated populations are subject to extirpation by man-made or naturd events, such asfire or
drought. Neraudia ovataisat extreme risk due to the smdl sze and isolation of the remaining
individuds. Any wildfire from live-fire training or accidenta causes that impacts even one
individua condtitutes a significant loss of genetic variability for this species. Therefore, we have
determined the risk of fire to be high for this species. While the isolated and clustered nature of
the remaining N. ovata makes the species more vulnerable to fire, the threat of fire originating in
the Impact Areafrom live-fire training and spreading to the extreme western border of the
ingalation has been minimized by adoption of the WFMP. The WFMP will reduce therisk of fire
ignition (see Project Description) and if afire does ignite on western PTA, there are measuresin
the plan that improve the fire-fighting capabilities of the crew a PTA. For example, amilitary
helicopter with a certified and trained aircrew capable of performing fire bucket operations must
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be ongite during live-fire training and a backup hdlicopter under contract with the Army will be
available and able to arrive a PTA within 90 minutes after notification. In addition, aminimum of
gx trained fire-fighting personnel are required ongite during expected high fire danger rating days
and any scheduled live-fire training operation. These measures will help prevent awildfire from
traveling to the western border of PTA and burning N. ovata. To minimizetherisk of fire
originating from the west (offgite) and moving east to impact these occurrences, afud/fire bresk
will be congtructed aong the western border between State land and PTA (see Figure 7).

Small groups of soldiers, such as squads, may conduct dismounted maneuvers or reconnaissance
in Training Area 22 which could impact these plants by direct contact or trampling. Because the
Neraudia ovata are located on the western border of the action area (away from roads and
landing zones), the probability of this type of impact isvery low. Indirect effects from foot traffic
include degradation of the surrounding habitat by soil compaction and inadvertent spreading of
non-native seeds. However, Standard Operating Procedures and soldier awareness training will
help reduce the risk of these concerns. Overdl, the risk of trampling the plant directly or affecting
surrounding habitat from foot patrol or reconnaissanceis very low in Training Aress 22 because
cross-country hiking is very infrequent and the plants are quite removed from the more active
training locations.

Seven individudss (representing 54 percent of the speciesin the wild) are found within 75 meters
(246 feet) of proposed fencelines. However, extreme care will be taken not to impact any of the
lagt remaining individuds by maintaining an adequate buffer (as determined by the Army Naturd
Resources g&ff in the fidd) while congtructing the western fence unit adjacent to these individuas
(see Conservation Measures).

The remaining occurrences of Neraudia ovata (three individuas representing 23 percent of the
speciesin the wild) are found at distances greater than 75 meters (246 feet) from the proposed
fence. Ongoing threatsfor dl N. ovata include competition with, or habitat degradation by, non-
native plants, particularly Pennisetum setaceum and Kalanchoe tubiflora, and browsing,
seedling trampling, or habitat degradation by ferd ungulates. The construction of the western
fence unit will reduce ungulate browsing and offset the aforementioned training actions that may
adversdly affect this species. All individuas, except one located on State land, will be enclosed
within thisfenced area. Without the constant browsing pressure from sheep and goats, we
anticipate that N. ovata will naturaly recruit into new areas and expand in dendty and abundance
within the fence unit.

In addition, due to the extremely low numbers (10 individuas) and limited range of Neraudia
ovata, the Implementation Team will prioritize development if an outplanting plan for this goecies
in order to reduce the risk of losing individuas to a stochastic event such as drought or wildfire.
The Army will increase the population and digtribution of this species by outplanting individuasin
various Fud Management Areas S0 that plants are Soread between distinct areas thus minimizing
the loss of individuas should a catastrophic fire event occur.
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Summary
Army training impacts to Neraudia ovata are minima (bivouac, dismounted maneuvers,

reconnaissance) except that fire can never be diminated and will dways have a devadtating impact
to listed native plants and their habitats et PTA. Due to the precipitoudy low number of N. ovata
remaining in the wild, this species is extremely vulnerable to stochagtic events. The Implementation
Team will address the propagation and outplanting requirements for this speciesto increase N.
ovata abundance and digtribution. No direct loss of any individuas will occur due to the

proposed action. Indirect effects include fire, invasive plant competition and browsing from fera
ungulates. Theseimpacts will be offset by congtruction of the western fence unit that will enclose
N. ovata occurrences (except potentialy one individud), remove ongoing browsing pressure and
dlow for naturd recruitment of the species. An Implementation Plan will be completed to include
additional conservation measuresfor N. ovata within the action area. non-native plant control to
minimize adverse effects on habitat quality, maintenance of genetic stock ex situ, reproduction in
situ, and outplanting of plants a additiond stesa PTA to achieve aminimum plant dendty. The
Army will monitor this species annudly ensure that the measures outlined in the Project Description
and future Implementation Plan are being met. If not, then the Implementation Team will reassess
the issue and dter the plan to address the problem.

The WFMP will be implemented to reduce the frequency, intendity and size of firesa PTA. Key
aspects of the WFMP include congtruction of fud corridors and fire/fud breaks that subdivide the
western portion of PTA into Fuel Management Areas, implementation of the Fire Danger Rating
System that will restrict training according to weether and fuel conditions that will be monitored
hourly by Range Control; fud load reduction by invasive plant control; congtruction of additiona
dip tanks, and an increase in fire-trained personnd and fire-fighting equipment. Therefore, based
upon the implementation of measures in the Project Description, the WFMP, and Standard
Operating Procedures promulgated specificaly to reduce impacts of Army actions on listed plant
Species, adverse impacts associated with Army actions will be minimized and offset by fencing,
ungulate remova, propagation, outplanting, and threat abatement.

Portulaca sclerocarpa

There are gpproximately 22 individuas of Portulaca sclerocarpa found in 11 occurrences at
PTA. Theseindividuals represent two percent of the population in the State (Evans 20033).
Portulaca sclerocarpa occursin Training Area 22 and the unnamed area between Training Area
22 and the Impact Area (see Figure 43 in the Transformation Biologica Assessment). Legacy and
Transformation training actions that will affect this speciesinclude live-fire training, on-road
mounted maneuvers, dismounted maneuvers, and bivouac.

Two Portulaca sclerocarpa individuas are located within 75 meters (246 feet) of aroad used for
on-road mounted maneuvers with Stryker and other vehicles. However, these maneuvers are
restricted to existing roads in Training Area 22, reducing the probability of direct impact to these
individuals. Dust can be an issue from on-road vehicular travel but because P. sclerocarpa
occurs primarily on aa and pahoehoe lava (substrates not prone to dust production), it isvery
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unlikely to adversely affect this species. Dismounted and reconnal Ssance maneuvers may occur
throughout Training Area 22 (and the area adjacent to it) and foot fal could possbly directly
impact individuds, particularly since this species is succulent-like and susceptible to breskage.
However, with so few plants within these training areas the risk is very low that inadvertent direct
foot fal will affect these plants, especidly given that soldierswill be briefed on sengtive resource
locations.

Bivouac occurs on established firing point and ranges or a the Multi-Purpose Range Complex
(Training Area 23). However, no occurrences of Portulaca sclerocarpa are within these
established bivouac areas. Whileit is possible that a soldier could walk outside established
bivouac aress, the risk is reduced by the Army’s Standard Operating Procedures. In addition, the
Army Natural Resources staff will survey and gpprove any future bivouac locations to ensure
avoidance of P. sclerocarpa individuas.

One individud (representing less than one percent of the species in the wild State-wide) was found
within 75 meters (246 feet) of the future western fence unit. There isthe potentid for this
individud to be adversdy affected by fence congtruction or maintenance; however, measures as
described in the Project Description will be implemented during fence construction and future
maintenance to avoid directly impacting this individud.

The mgority of the occurrences of Portulaca sclerocarpa a PTA (19 individuas representing
two percent of the total population) are found at distances greater than 75 meters (246 feet) from
any man-made feature (e.g., fence, fud/fire bresk, firing point) and, therefore, are likely to only be
affected by currently existing thrests such as competition with, and habitat degradation by, non-
native plants, particularly Pennisetum setaceum, and direct browsing, trampling, or habitat
degradation by feral ungulates. One of the measures to reduce impactsto P. sclerocarpa is
condruction of the western fence unit that will help protect al known occurrences from ungulate
impacts. Without the congtant pressure from browsing goats and sheep, it is anticipated that P.
sclerocarpa will naturdly recruit to new areas and expand in dengity and abundance within the
fence units largely without the need for outplanting. Portulaca sclerocarpa was found in the
Keamuku parcel on Nohonaohae cinder cone as recently as 1991. When ungulate-proof fencing
is placed around this puu and ungulates are removed from within this fence, there is the posshility
that P. sclerocarpa could return on its own from an existing seed bank.

Fireisarisk to dl liged plants within an ingalation thet utilizeslivefiretraining. The WFMP will
implement measures and new Standard Operating Procedures to reduce the risk of wildfire within
the action area. PTA isamosaic of dry habitats that can burn quickly when afireisignited. After
afire, habitat conditions may be degraded due to the invasion of non-native plants, particularly
Pennisetum setaceum, which can outcompete young Portulaca sclerocarpa plants. In addition,
P. setaceum exacerbates the fire cycle by increasing the fud load for future fires. Additiona
minimization measures for fire from al ignition sources are outlined in the Project Description
which includes the implementation of the WFMP and the congtruction of fuel/fire bresks and
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corridors to reduce the risk of a catastrophic fire event. Reduced risk of fire eventswill result in
reduced spread of non-native plants and other non-native species.

SUmmary
Army training activities that may directly or indirectly affect Portulaca sclerocarpa indude live-

fire training, on-road mounted maneuvers, dismounted maneuvers, and bivouac. We anticipate
that with implementation of the proposed action, thereislow likelihood of loss of any of the 22
individuals. Therefore, impacts to this species are consdered to be minimd. In addition, the
Army has committed to maintain ungulate-free fence units, fire bresks and fud corridors at PTA
that will result in long-term posgitive effects. Portulaca sclerocarpa occursin two of the fuel
management areas, thus reducing the risk of extirpation due to catastrophic fire event. The Service
is assuming that this species will undergo naturd recruitment as aresult of the remova of ungulates
in the western fence unit.

The WFMP will reduce the frequency, intensity and size of firesat PTA. Key aspects of the
WFMPinclude fud modification; implementation of the Fire Danger Rating System thet will
redtrict training according to weether and fud conditions that will be monitored hourly by Range
Control; invasive plant control; congtruction of additiona dip tanks, and an increase in fire-trained
personnd and fire fighting equipment. We anticipate that the proposed actions as outlined in the
Project Description section, Generd Effects section, and the WFMP will offset adverse impacts
from Legacy and Transformation training activities.

Silene hawaiiensis

There are gpproximatdly 14,835 individuas of Slene hawaiiensis found in 232 occurrences at
PTA. Theseindividuds represent 71 percent of the naturdly occurring individuas remaining in the
State of Hawaii (Evans 2003a). Slene hawaiiensis occursin Training Areas 3, 9, 10, 11, 12, 13,
16, 21, 23, Bradshaw Army Airfield, and the Impact Area (see Figure 44 in the Transformation
Biologicd Assessment). Legacy and Transformation training actions that will affect this species
include on- and off-road mounted maneuvers, dismounted maneuvers, reconnaissance, live-fire
training, bivouac, and condruction.

Eighteen occurrences (76 individuas) of Slene hawaiiensis are located in the off-road maneuver
areain the northern portion of PTA. These occurrences will be destroyed by the prolonged use of
this area by Stryker vehicles as described in the Genera Effects section. The congtruction of the
Anti-Armor Live-Fire Tracking Range and the Battle Action Course will impact gpproximately
1,175 S hawaiiensis plants. In tota, these three actions, off-road training, and both construction
projects, will result in the loss of 1,251 individuds (approximately eight percent) and eiminate the
seedbank of the known individuas due to construction and high-use of troops and vehiclesin these
aress. To offsat thisloss, seeds will be collected from these plants prior to impact. Plants will be
propagated in the greenhouse and transplanted to other sites to augment known occurrences and
enhance genetic mixing. At aminimum, the number of plants lost from construction and off-road
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maneuvers will be propagated and outplanted. The Implementation Team will define the
methodology and timing for these actions.

One of the effects on this gpecies of ongoing and Trandformation training activities is the continued
risk of fire due to extengve live-firetraining a PTA. It isanticipated that an unknown number of
occurrences of Slene hawaiiensis in the Impact Areawill be lost through time due to munitions
explosons and subsequent firesin thisarea. In addition, there is dwaystherisk that fire could
ignite in the Impact Areaand spread to areas outside the Impact Area, or afire could ignite from
human error (an errant round or pyrotechnic), cigarettes, catalytic converter, cookstoves at
bivouac, or an unforeseen event. The fire risk dso includes training activities and/or accidenta
ignition that could impact alarge percentage of S. hawaiiensis. PTA isamosaic of dry habitats
that can burn quickly when afireisignited. The proposed fud corridors and fuel/fire breaks will
help reduce the risk of a single catastrophic fire event impacting alarge portion of the occurrences.

A secondary effect of fire isthe degradation of habitat and subsequent invasion of non-native
plants. Species such as the noxious grass species, Pennisetum setaceum, exacerbate the fire
cycle by providing ahigher fud load for future fires. Non-natives aso tend to outcompete Slene
hawaiiensis for pace, light and nutrients. In addition, seeds of invasive plants may be
inadvertently spread within the action area, especialy within post fire areas, as they may be
accidentally brought in on vehicles, clothing, and other equipment used during training and habitat
maintenance activities. To reduce the potentia expansion of invasive plants and introduction of
new species to the action area, the Army will implement al measures described in the Project
Description section of thisopinion. Implementation of the WFMP will minimize the fire threat and
reduce fire frequency and intengity a PTA (see Project Description).

Dismounted and bivouac Stes may occur in the above Training Areas with occurrences of Slene
hawaiiensis. Each of these training activities may affect S. hawaiiensis due to direct trampling or
crushing from foot traffic or indirect impacts from increased dust and invasive plant dispersd. All
these factors can degrade habitat and reduce plant viability. While a plant may be directly crushed
from foot traffic, the risk is consdered very low because reconnaissance or cross-country hiking is
infrequent in these Training Areas. In addition, soldiers are briefed on sengtive resources a PTA
and areingtructed not to cut or impact vegetation.

Bivouac is currently conducted at firing points, ranges, and dong Redleg Trail. There are
gpproximately 11 occurrences that are on, or adjacent to, Redleg Trail. There isahigh probability
that these occurrences could be affected from bivouac. Most bivouac occurs within 20 to 50
meters (66 to 144 feet) of Redleg Trail. However, there are no occurrences of S. hawaiiensis
within the bivouac stes and soldiers generdly stay within the designated encampment area.
Although minima, some foot traffic may occur outsde the encampment areas. To minimize this
impact, five exclosures will be congtructed in Training Area 21 (see Figure 3) to protect the
magority of occurrences of S hawaiiensis. Fencing and ungulate remova will help protect these
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occurrences by removing the ongoing threet of browsing by fera sheep and goats thus increasing
the opportunity for natural recruitment. Any future bivouac Stes will be surveyed for S
hawaiiensis before approva by the Natura Resources Office.

Off-road maneuvers and live-fire exercises will result in large-scale habitat |oss and degradation
(Training Areas 3, 9, 12, 13, and 16 and the Impact Area) that may result in fragmentation of
habitat. This could happen because Slene hawaiiensis occurrences within the Impact Areaand
northern PTA will be adversdly affected, resulting in fragmentation of the remaining occurrencesin
the east and west. There are 71 occurrences (totaling 335 to 1,275 plants representing two to Six
percent of the gpecies) west of Redleg Trall that have been identified within the Impact Area.
Although pallinators for this species are not known, fragmentation could reduce genetic variability.

Fifty-sx occurrences (totaling between 471 to 528 individuas and representing from two to three
percent of the speciesin the wild) are found within 75 meters (246 feet) of roads and trails, landing
zones, existing and proposed fences, and proposed fuel/fire breaks. On-road mounted maneuvers
with Stryker and other vehicles are restricted to existing and proposed trails and roads. These
individuals could be adversdly affected by contamination, helicopter downdraft, dust, trampling,
herbicide drift, and/or destruction from congtruction. As previoudy discussed in the Generd
Effects section, the Army has existing Standard Operating Procedures in place and has proposed
new Standard Operating Procedures that, when implemented, will reduce to very low probability
the effects of contamination, trampling, herbicide drift, and destruction.

The mgority of Slene hawaiiensis (14,280 individuas representing 68 percent of the speciesin
the wild) are found at distances greater than 75 meters (246 feet) from man-made features (e.g.
roads, fences, fire/fud breaks). In addition to impacts aready described for reconnai ssance and
dismounted maneuvers, these individuas are likely to be affected by currently existing threets such
as competition with, and habitat degradation by, non-native plants, in particularly Pennisetum
setaceum, and direct browsing, trampling, or habitat degradation by ferd ungulates. The adverse
effect from existing non-native species, especidly ungulates, on S hawaiiensis is congdered high.
However, the fence units (gpproximately 607 hectares; 1,500 acres) to be constructed on the
eastern sde of PTA (see Figure 3) will protect 61 occurrences (in addition to the 12 occurrences
dready protected by an enclosure) from training and ungulate impacts. 1n addition, the western
fence unit will protect 21 occurrences (in addition to the 17 occurrences aready protected by
exiging fence units). The smal fence unit near Mackenzie Trail and Seddle Road that protects
gpproximately 5,000 individuaswill remain (see Figure 3). Without the congtant pressure from
browsing goats and sheep, it is anticipated that S hawaiiensis will naturaly recruit to new aress
and expand in dengity and abundance within the fence units.

In addition the Army will a0 strive to achieve species reproduction in situ and will outplant
Slene hawaiiensis a additiona steswithin PTA. The dengty and digribution of these plantings
will be determined by the future Implementation Plan team. These actions have the postive effect
of increasing genetic variahility of the species and reducing the adverse effects of fire and other
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threets. The Army will dso perform annua monitoring of the species locations to assess the
validity of assumptions made as part of the Project Description, the WFMP, the Standard
Operating Procedures, and Conservation Measures.

Summary
Army training activities that will directly affect Slene hawaiiensis indude livefire training,

reconnai ssance, mounted and dismounted maneuvers, congtruction and bivouac. We have
determined that these actions may permanently impact gpproximately eight percent of the extant
individuas known in the action area. Indirect effectsinclude dug, fire, invasive plants and
browsing by ferad ungulates. These impacts will be offset by the condruction of additiond fence
units that will encompass 82 percent of S. hawaiiensis occurrences a PTA. Fencing will remove
the ongoing browsing pressure from ungulates and alow for naturd recruitment of the S
hawaiiensis. An Implementation Plan will be completed and indude, & a minimum, the following
additiona conservation measures. non-native plant control to minimize adverse effects to habitat
and reduce the threat of fire, and maintenance of genetic stock ex situ. The Army will aso srive
to achieve reproduction in situ, establish plants a additiond stes, and maintain individua numbers
of S hawaiiensis a alevd that would increase species digtribution and abundance. The
Implementation Plan will aso address plant and seed collection prior to Transformation from
occurrences that would otherwise be permanently lost. All of these actions benefit S hawaiiensis
thereby reducing the adverse effects of Army training on this species. The Army will dso perform
annua monitoring of the species’ locations to assess the validity of assumptions made as part of the
Project Description and conservation measures and based on the results, appropriately adapt
management prescriptions as necessary and feasible.

The WFMP will be implemented to reduce the frequency, intendity and size of firesa PTA. Key
aspects of the WFMP include: congtruction of fuel/fire breaks and corridors that subdivide the
action areainto severa Fud Management Aress, implementation of the Fire Danger Rating
System that will restrict training according to weether and fud conditions and will be monitored
hourly by Range Control; fud load reduction by invasive plant control; congtruction of additiona
dip tanks, and an increase in fire-trained personnd and fire fighting equipment. Therefore, based
upon measures found in the Project Description, implementation of the WFMP and Standard
Operating Procedures promulgated specificaly to reduce impacts of Army actions on listed plant
species, adverse impacts associated with Army actions in those training areas where Slene
hawaiiensi s occurs are conddered to be minimized and offset by fencing, ungulate removd,
propagation, outplanting, and threat abatement.

Silene lanceolata

There are an estimated 500 to 1,000 Slene lanceolata found in 61 occurrences within the action
areaat PTA. Depending upon the number of individuds, this represents between 78 and 90
percent of the speciesin thewild (Evans 2003a). Slene lanceolata occursin Training Areas 17,
19, 20, 22, and 23 and buffer arealimited access Ste (see Figure 45 in the Transformation
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Biologicd Assessment). Legacy and Transformation training actions that will affect this species
include on-road mounted maneuvers, dismounted maneuvers, reconnai ssance and bivouac.

Severd occurrences of Slene lanceolata will be directly impacted by off-road vehicular
maneuversin northern PTA (Training Area 17). Asdiscussed in the Generd Effects section, most
of northern PTA and the Keamuku Parcel will become off-road training grounds for Stryker
vehicles (see Figure 6). It isanticipated that if the Keamuku Parcdl is acquired, the mgority of the
145 individudsin Training Area 17 will be protected in the northern portion of the western fence
unit. At thistime, the exact location of the northern boundary of the western fence unit has not
been determined; however, based upon preliminary design, we anticipate that no more than afew
individuaswill be destroyed. Dusdt resulting from off-road maneuvers may effect some of the
remaining 146 to 151 individudsin Training Area 17. Accumulation of dust on S lanceolataisa
concern a PTA because the arearecaives little rainfal and the soils are friable soils and easly
pulverized into airborne particles. To offset this potentid effect, the Army will provide a 75-meter
(246-foot) buffer dong the fence unit to alow dust deposition prior to reaching amgority of the
plants.

Twelve occurrences (gpproximately 159 individuas) are found within 75 meters (246 feet) of
roads and trailsin the remaining training arees. All vehicles, including Strykers, must remain on
roads and trails as they move through these training aress; therefore; no plantswill be directly
crushed dueto this activity. However, dust may be generated from vehicles traversing dirt roads
andtrals. Thereisalow probability that dust may accumulate on adjacent plants and reduce their
hedlth and vigor. In addition, a dust study will be developed by the Implementation Team and
initiated by the Army to determine the long-term effect of dust deposition on listed plants and
native vegetation at PTA. Depending upon the results of this study, the Implementation Team will
determine what measures are necessary to reduce dust in certain areas and could include measures
such as revegetation of exposed areas or placement of paliatives on dirt roads.

Slene lanceolata could aso be affected by dismounted maneuvers, reconnaissance, and bivouac
training as described in the Project Description section. These training activities may result in
plants being trampled or crushed from foot traffic or occurrencesindirectly impacted due to
invasion of non-native plants and resulting habitat degradation. While there is the possbility thet a
plant may be directly crushed from foot traffic, therisk is consdered to be low since
reconnaissance or cross-country hiking isinfrequent in Training Areas 22 and 23. Training in the
other areas (Training Areas 17, 19 and 20) is more frequent and there is a moderate risk that
soldiers may directly or indirectly impact plantsin these areas. To minimize these impacts, soldiers
are briefed regarding sensitive resources a PTA and are ingtructed not to cut or impact vegetation.

Bivouac is currently conducted only a ranges and firing points that are suitable for camp
establishment with open, non-vegetated, flat terrain. There are no occurrences of S. lanceolata
within any bivouac Ste, and soldiers generaly stay within the designated encampment area
athough the possibility of someone venturing outside of the bivouac Site cannot be completely



Colond David L. Anderson 140

disregarded. Bivouac is restricted within two kilometers (one mile) of Kona Road (between
Training Areas 20 and 22) and there are no occurrences of S, angustifolia within this bivouac
gpproved area. Soldiers are ingtructed to use latrines at bivouac Sites in order to curtail habitat
disturbance outside the direct camp area. Any future bivouac sites will be surveyed and approved
by the Natura Resources Office prior to selection and use.

Fourteen occurrences (161 individuals or between 14 and 26 percent of species) could be
adversdly affected by trampling, dust, and herbicide drift as aresult of fence congtruction and fuel
modification activities. As previoudy discussed in the Generd Effects section, the Army has
existing Standard Operating Procedures in place and has proposed new Standard Operating
Procedures that, when implemented, will reduce the negative effects of trampling, dugt, and
herbicide spray to very low levels In addition, the adverse effects of dust are further reduced by
the fact that the mgority of the Slene lanceolata at PTA occur on aa or pahoehoe lava. Forty-
seven (47) occurrences of S lanceolata (339 to 839 individuas or 68 to 84 percent of the
gpecies) are found at distances greater than 75 meters (246 feet) from any man-made feature
(e.g., fence, fireffud break, firing point) or activity.

Hreisan ongoing risk on alive-fire training ingalation surrounded by dry vegetation that can ignite
and burn reedily. A fireat PTA could igniteingde or outside the Impact Area due to training error
(an errant round or pyrotechnic), discarded cigarettes, catdytic converter, cookstoves at bivouac
or unforeseen event. If afire does occur, particularly on the western side of PTA, its effect could
be sgnificant on Slene lanceolata. To minimize the threat of fire, the Army will implement the
WFMP to reduce fire frequency and intensty at PTA. An important aspect of the WFMP is that
S lanceolata occurrences will be separated by fuel corridors and fire breaks that subdivide the
western portion of PTA into Fud Management Areas (see Figure 7). The god isthat these
corridors and other fuel management measures will inhibit the spread of awildfire and contain it
within a portion of the occupied area, thus reducing the loss of S. lanceol ataand other species.
Once afire has dtered the habitat, there is high likelihood of invasion of non-native plants,
particularly Pennisetum setaceum. Not only can P. setaceum outcompete young S. lanceolata
seedlings by utilizing space and resources, it dso increases the fud |oad thereby increasing the fire
rsk.

Slene lanceolata occurrences outside of existing fence units a Kipuka Alaa and Kaawvamauna
may be subject to browsing by ferd ungulates. One of the measuresto reduce thisimpact to S.
lanceolata is the congtruction of the western fence unit. This fence unit will protect 34
occurrences (in addition to the 27 occurrences aready protected by existing fence units) from
ungulate impacts. Without the pressure from browsing goats and sheep, it is anticipated that S,
lanceolata will naturdly recruit to new areas and expand in densty and abundance within the
fence units. The Army will reduce the threat of invasion by non-native plants, particularly
Pennisetum setaceum, by developing and implementing an invasive plant control program.
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Summary
Army training activities that will directly affect Slene lanceolata indude livefire traning,

reconnai ssance, mounted and dismounted maneuvers, and bivouac. We have determined that off-
road maneuversin northern PTA may destroy three occurrences (25 individuas or less than one
percent of the population) of S. lanceolata located just north of the western fence unit. Indirect
effectsinclude dug, fire, invadve plants and browsing from fera ungulates. All these impacts will
be offsat by the congtruction of additiona fence units that will encompass the mgority of S.
lanceolata occurrences on PTA. Fencing will remove the ongoing browsing pressure from
ungulates and dlow for natura recruitment of the species. A buffer will be included in the fence
unit adjacent to the off-road maneuver areato minimize dust deposition on S, lanceolatain
Training Area17. AnImplementation Plan will be completed to address additiona measures for
S lanceolata within the action area such as non-native plant control to minimize adverse effects
on habitat quaity and to reduce the threat of fire. The Army will o dtrive to achieve
reproduction in situ, maintain a genetic sock ex situ, and establish plants at additiond Sitesto
increase species digtribution and abundance. All of these actions will benefit S. lanceolata
thereby reducing the adverse effects of Army training on this species. Annua monitoring of
species locations will be conducted by the Natural Resources staff.

The WFMP will be implemented to reduce the frequency, intendity and size of firesa PTA. Key
aspects of the WFMP include the construction of fud corridors and fireffud breaks which
subdivide the western portion of PTA in Fue Management Areas, implementation of the Fire
Danger Rating System that will redtrict training according to weether and fud conditions and hourly
monitoring by Range Control, fue load reduction by invasive plant control, construction of
additiond dip tanks, and an increasein fire-trained personne and fire fighting equipment. Based
upon measures in the Project Description, implementation of the WFMP and Standard Operating
Procedures promulgated specificdly to reduce impacts of Army actions on listed plant Species,
adverse impacts associated with Army actions will be minimized.

Solanum incompletum

There are an estimated 40 individuas of Solanum incompletum found in Six occurrences a PTA.
These 40 plants represent dl of the individuas remaining in the wild (Evans 2003a). Solanum
incompletum occurs only in Training Area 22. Figure 46 in the Trandformation Biologica
Assessment identifies the location of six occurrences (totding 36 plants); however, an additiond
occurrence of four plants was recently discovered northeast of the mapped occurrences (Evans
2003b; S. Evans, pers. comm. 2003). All occurrences are located at the western edge of the
action area and one occurrence may be beyond the actua PTA border. Legacy and
Trangformation training actions that will affect this species indude live-fire training, dismounted
maneuvers, and reconnaissance.

Isolated populations are subject to extirpation by man-made or naturd events, such asfire or
drought. Solanum incompletum is at extreme risk due to the smal sze and isolation of the
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remaining individuds (al individuas relegated to gpproximately 13 hectares, 32 acres). Any
gochastic event such as wildfire from livefire training or accidenta causes, could impact these
occurrences and further imperil an dready high-risk species. With only 40 individuas remaining,
the loss of even one individua will further depress genetic variability of the species. Therefore, we
have determined there is a Sgnificant risk to this species due to fire affecting even some of these
individuds.

While the isolated and clustered nature of Solanum incompletum makes it more vulnerable to fire,
the threat of fire originating in the Impact Area and spreading to the extreme western border of the
ingdlation will be minimized by implementation of the WFMP. The WFMP will reduce the risk of
fireignition (see Project Description), and if afire does gart in the western portion of PTA there
are measures in the plan that will improve the fire-fighting capabilities of the crew a PTA. For
example, amilitary helicopter with a certified and trained aircrew capable of performing fire bucket
operaions must be ongite during live-fire training and a backup hdlicopter under contract with the
Army will be available and able to arrive a PTA within 90 minutes after notification. In addition, a
minimum of six trained fire-fighting personnel are required ongite during expected high fire danger
rating days and any scheduled live-fire training operation. These measures will help prevent a
wildfire from traveling across the western expanse of PTA and burning S incompletum. To
minimize the risk of fire originating from the west (offsite) and moving east to impact these
occurrences, afud/fire break will be constructed dong the western border between State land and
PTA (seeFigure 7).

Small groups of soldiers, such as squads, may conduct dismounted maneuvers or reconnai ssance
in Training Area 22 which could impact these plants directly by crushing or trampling. Because
Solanum incompletum individuals are located on the western border of the action area (away
from roads and landing zones), the probakility of this type of impact isvery low. Indirect effects
from foot traffic include degradation of the surrounding habitat by soil compaction and inadvertent
spread of non-native seeds. However, Standard Operating Procedures and soldier awareness
training should help reduce the risk of these concerns. Overdl, the risk of trampling the plant
directly or affecting surrounding habitat from foot patrol or reconnaissanceis very low in Training
Areas 22 because cross-country hiking is very infrequent and the plants are quite removed from
more active training aress.

Two of the six occurrences (two individuds or five percent of the species) are within 75 meters
(246 feet) west of the proposed western fence and could be affected as a result of fence
congtruction or maintenance activities. However, extreme care will be taken not to impact any of
the few remaining individuas by maintaining an adequate buffer (as determined by the Army
Naturd Resources gaff) while congtructing the western fenceline or maintaining the fence. The
newly located S. incompletum occurrence is located approximately 2,500 to 3,000 meters (8,202
t0 9,843 feet) northeast of the original six occurrences and emergency fencing (temporary) has
been placed around these individuds. All of the S. incompletum occurrences are found on aa
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lava, asubdrate that is not prone to dust production which will also minimize the effect of dust to
these individua's during fuel modification or fence condruction activities.

Solanum incompletum is browsed by ferd ungulates which poses another threat to a species with
so few individuas remaining. Congtruction of the western fence unit and subsequent removal of
ungulates will greetly benefit this species. All occurrences (except possibly one) would be
encompassed within the western fence unit. As previoudy discussed in the Generd Effects
section, without the constant browsing pressure of goats and sheep, we anticipate that S
incompletum will naturdly recruit to new areas and expand in dendty and abundance within the
fence unit. The Implementation Team will address the specid needs of this plant and develop an
outplanting plan for this species in order to reduce the risk of species extinction to stochastic
events due to low numbers and smal digtribution.

The Natural Resources staff at PTA observed severd individuas of Solanum incompletum that
gppeared to be failing apparently due to sun exposure and heat which may be a consegquence of
recent drought conditions on Hawali over the last few years. A shade covering was erected over
severd S. incompletum plants to reduce heat and sunlight, and this measure has appeared to
improve their condition (S. Gleason, pers. comm. 2003). Other beneficia actions that will be
implemented to increase the density and abundance of this speciesinclude: development of a non-
native invasive plant species control plan; species reproduction in situ; maintenance of genetic
stock ex situ; and outplanting a other suitable Steswithin fence units at PTA.

Summary
Solanum incompletum is very susceptible to a stochastic event such asfire due to the low number

of individuas remaining in the wild and due to the isolated nature of these occurrences at PTA.
Congtruction of the western fence unit will encompassdl individuds of S. incompletum
occurrences a PTA (except possibly one located on State land). Fencing will remove ongoing
browsing pressure from ungulates and alow for natura recruitment of the species. An
Implementation Plan will be completed that will include & a minimum the following additiond
conservation measures for S, incompletum within the action areac non-native plant control to
minimize adverse effects on habitat quality, maintenance of genetic stock ex situ, reproduction in
situ, and outplanting of S. incompletum at additiond stes. Shade will be provided when plants
appear to be flagging due to heat or water-loss Sress. In addition, the Implementation Team will
address plant and seed collection from extant occurrences and the appropriate means of
propagation since to date this species gppears to have low reproductive success. All of these
actions benefit S. incompl etum thereby reducing the adverse effects of Army training on this
gpecies. The Army will dso perform annual species’ location monitoring to document whether the
measures outlined in the Project Description and future Implementation Plan are being met.

The WFMP will be implemented to reduce the frequency, intensity and size of firesat PTA. Key
agpects of the WFMP include: congtruction of fuel/fire breaks and corridors that subdivide the
western portion of PTA into Fuel Management Areas, implementation of the Fire Danger Rating
System that will restrict training according to weether and fud conditions that will be monitored
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hourly by Range Control; fuel load reduction through invasive plant control; construction of
additiond dip tanks, and an increase in fire-trained personnd and fire-fighting equipment
Therefore, based upon implementation of measures found in the Project Description, the WFMP,
and Standard Operating Procedures promulgated specifically to reduce impacts of Army actions
on listed plant species, adverse impacts associated with Army actions will be minimized and offset
by fencing, ungulate remova, propagation, outplanting, and threat abatement.

Spermolepis hawaiiensis

There are an estimated 27 individuds of Spermolepis hawaiiensis found in 14 occurrences within
the action area @ PTA. These individuas represent gpproximately three percent of the speciesin
thewild (Evans 2003a). Soermolepis hawaiiensisis only found in Training Areas 22 and 23 (see
Figure 47 in the Transformation Biologica Assessment). Legacy and Transformation training
actions that have the potentid to affect this species include live-fire training, dismounted
maneuvers, and reconnaissance.

Thirteen occurrences of Spermolepis hawaiiensis occur in the southwest section of PTA in
Training Area 23 within the existing Kipuka Aldafence unit (see Figure 3). One occurrenceis
located in Training Area 22 approximately 275 meters (902 feet) from the western border and is
not within afence. None of the 14 occurrences are located within 75 meters (246 feet) of aroad,
fue break, fence, or other man-made feature. Thereisthe potentia for a soldier to inadvertently
trample or crush aplant during cross-county reconnaissance or dismounted training activities;
however, thisthreat is considered to be very low for this species as only 27 plants occur in an area
of over 13,000 hectares (32,195 acres). In addition, soldiers are briefed regarding sensitive
resources on PTA and are ingtructed not to cut or impact the vegetation. An aeria hunt was
conducted in 2003 to remove the remaining ungulates from the Kipuka Aldafence unit (S.
Gleason, pers. comm. 2003) which will reduce the risk of browsing to individuas of S.
hawaiienss.

Aswith dl plantson PTA, thereisarisk of impact from fire ignition either from live-fire training or
accidentd ignition. Ever-present isthe risk that fire could ignite in the Impact Areaand spread to
areas outside of the Impact Area, or that afire could ignite due to human error (an errant round or
pyrotechnic), discarded cigarettes, catalytic converter, cookstoves at bivouac sites or an other
unforseen event. PTA isamosaic of dry habitats that can burn quickly when afireisignited.
Given that only three percent of the total population of Spermolepis hawaiiensis occurs within the
action area, the threat from a catastrophic fire is consdered to be lower for this species than
others. To minimize the threat of fire, the Army will implement the WFMP that will reduce fire
frequency and intensity at PTA (see Project Description). Spermolepis hawaiiensis will benefit
by the construction of fuel/fire breaks and corridors that will separate occurrences into separate,
gmaller Fue Management Areas, and inhibit the spread of awildfire.

Other threats that could affect Spermolepis hawaiiens's, as with dl other listed plants on PTA,
include browsing pressure from fera ungulates and competition from non-native invasive plants.
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Currently, the mgority of the Spermolepis hawaiiensis occurrences are located within pahoehoe
lavain Myoporum-Sophora Shrublands in Kipuka Alda and this areais ftill rdatively free of
invasve plants. In addition, remova of the last ungulates within this fence unit will further reduce
browsing pressure on the species.

SUmmary
Only three percent of the State-wide population of Spermolepis hawaiiensis isfound within the

action aea Any adverse impacts from potentia trampling or fire ignition from live-fire training will
be offset by the implementation of the WFMP and Standard Operating Procedures promul gated
specificdly to reduce impacts of Army actions on listed plant species. The congruction of
additiona fence units and remova of ungulates will benefit this species by enhancing the
opportunity for naturd recruitment and plant digpersa. This species has not been identified asa
priority species for additiona conservation measures, however, the Implementation Team will
determine if any additional measures could be implemented to increase pecies abundance and
digribution at PTA.

The WFMP will be implemented to reduce the frequency, intendity and size of firesa PTA. Key
aspects of the WFMP include the construction of fud corridors and fireffud breaks which
subdivide the western portion of PTA in Fue Management Areas, implementation of the Fire
Danger Rating System that will restrict training according to weether and fud conditions and hourly
monitoring by Range Control, fue load reduction by invasive plant control, construction of
additiond dip tanks, and an increasein fire-trained personne and fire fighting equipment. Based
upon measures in the Project Description, implementation of the WFMP and Standard Operating
Procedures promulgated specificdly to reduce impacts of Army actions on listed plant species,
adverse impacts associaed with Army actions will be minimized and offset.

Stenogyne angustifolia

There are an estimated 5,011 to 7,511 individuals of Stenogyne angustifolia found in 291
occurrences within the action areaa PTA. These individuas represent 100 percent of dl of the S.
angustifolia occurring in the wild (Evans 2003a). Stenogyne angustifolia occursin Training
Areas 18, 19, 20, 22, 23, the limited access buffer area between Training Area 22 and the Impact
Areaand in the Impact Areaitsef, aswell asthe Keamuku Parcdl (see Figure 48 in the
Transformation Biological Assessment). Legacy and Transformation training actions that will affect
this pecies include on and off-road mounted maneuvers, dismounted maneuvers, reconnai ssance,
and bivouac.

There are two occurrences (11 individuals or less than one percent of the species) of Stenogyne
angustifolia located in the off-road maneuver training areain northern PTA and the southeast
corner of Keamuku Parcel (see Figure 6). The number of Stryker vehicles and the frequency of
ther off-road training is not known at this time, however, we have determined that the risk of
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permanent loss or damage either from direct crushing or long-term intense dust and habitat
degradation isinevitable.

Mounted on-road maneuvers with Strykers and other vehicles will be restricted to existing and
proposed trails and roads in Training Areas 18, 19, 20, 22, 23, and the limited access buffer area
between the Impact Areaand Training Area22. There are 41 occurrences (91 to 111 individuals
representing one to two percent of the species) of Stenogyne angustifolia that are found within
75 meters (246 feet) of aroad or trall. Rainfdl levelsa PTA arelow and indirect impacts
associated with driving on dirt roads would be the accumulation of dust overtime that could reduce
plant vigor. In addition, a dust sudy will be developed by the Implementation Team and initiated
by the Army to determine the long-term effect of dust deposition on listed plants and native
vegetation a PTA. Depending upon the results of this sudy, the Implementation Team will
determine what measures are necessary to reduce dust in certain areas and could include measures
such as revegetation of exposed areas or placement of palliatives on dirt roads.

Senogyne angustifolia is concentrated in the northwest portion of PTA clustered in the area
designated as Kipuka Kaawamauna Endangered Plants Habitat (see Figure 3). Twenty-two of
these occurrences are located within the Kipuka Kaawamauna fence unit. Only one occurrence
of S angustifolia occurs within Training Area20. Dismounted maneuvers reconnai ssance will
occur off roads and trailsin Training Areas 18, 19, 22, and 23. These training activities may
directly effect S angustifolia by crushing plants during cross-country maneuvers due to foot
traffic. Therisk of trampling from foot patrol or reconnaissanceis very low in Training Areas 22
and 23 because cross-country hiking isinfrequent in these areas and the training areais vadt, thus
reducing the risk of direct contact with an individud plant. Training in the other areas (Training
Area 19 and north 22) is more frequent and, therefore, the risk is moderate that soldiers may
directly or indirectly impact plantsin these arees.

Bivouac primarily occurs at ranges and firing points that are suitable for camp establishment (i.e.,
open, unvegetated, flat terrain). Thismay occur in most of the training areas occupied by
Senogyne angustifolia (e.g., Training Areas 18, 19, 22, 23 and limited access buffer areq).
Thereis amoderate potentid for direct and indirect impacts to four occurrences (four individuas)
that are located within 75 meters (246 feet) of afiring point in Training Area 19. Soldiers may
wander from the main bivouac area and inadvertently step on aplant. To minimize this potentid,
soldiers are ingtructed when they arrive at PTA to avoid vegetated areas and to use latrines. In
addition, bivouac is restricted within two kilometers (one mile) of Kona Road (between Training
Areas 20 and 22) and there are no occurrences of S, angustifolia within this area gpproved for
bivouac. In Training Areas 22 and 23, Sites within Multi-Purpose Range Complex will be used for
bivouac; these areas are dready graded and leveled and there are no known occurrences of S.
angustifolia. Any new bivouac site will be surveyed and approved by the Natural Resources staff
to ensure no S. angustifolia will be impacted.
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Within the action area, there are atota of 93 occurrences (238 to 317 individuas or between four
and five percent of the total population) that could be adversely affected by trampling, dust and/or
herbicide drift due to the construction or maintenance of the fenceline or fue modification aress.
Thereisthe potentid that some individuds of Senogyne angustifolia may be adversdy affected
by workers inadvertently trampling plants or wind-induced herbicide drift and dust. The
congruction of fuel modification areas and fence exclosures are postive actions that will benefit the
speciesin the long-term and the Army will follow Standard Operating Procedures and Best
Management Practices to reduce direct and indirect effects from these actions. The effect of dust
from fence congruction and fue modification will be minimd in Training Areas 20 and 22
(approximately 65 occurrences) because subsirate in these areas are primarily aa or pahoehoe
lavaflow and these soils do not pulverize as readily as sandy or loamy soils.

Thereisthe continued risk of wildfire from Legacy and Transformation activities due to extensve
livefiretraining a PTA. Thereisarisk that fire could ignite in the Impact Area and spread to
aress outsde of the Impact Area, or afire could ignite from human error (an errant round or
pyrotechnic), discarded cigarette, catalytic converter, cookstoves at bivouac, or other unforseen
events. Vegetation on PTA isamosaic of dry habitats that burn quickly when afireisignited. If a
fire does occur, particularly on the west sde of PTA, the effect could be sgnificant for those
gpeciesonly found a PTA. To minimize thisthreat, the Army will implement the WFMP to
reduce fire frequency and intensity at PTA (see Project Description). One important aspect of the
WFMP isthat Stenogyne angustifolia occurrences will be separated by fud corridors that
subdivide the western portion of PTA into smdler Fue Management Arees. Theintent is that
these corridors and other fuel management measures will inhibit the spread of wildfire, containing it
to only a portion of the occupied area and reducing the loss of S. angustifolia.

A secondary effect of fire isthe dteration of habitat from invason of non-native plant species.
These plants, particularly the noxious grass species Pennisetum setaceum, degrade the
surrounding habitat and exacerbate the fire cycle by providing a higher fue load for future fires.
Senogyne angustifolia could be affected due to competition from non-native speciesthat are
more vigorous and outcompete this species for space, light and nutrients. In addition to the spread
of dien plant seeds after afire, invasive plants are inadvertently brought in on vehicles, clothing,
congtruction equipment, by ungulates, and range maintenance activities. To reduce the spread of
invasive plants the Army will implement al measures as outlined in the Project Description section
and the Generd Effects section of this opinion.

The remaining 198 occurrences (4,773 to 7,194 individuds or 95 to 96 percent of the species) are
located at a distance greater than 75 meters (246 feet) from roads, trails, or other man-made
features. In addition to impacts dready described for reconnaissance and bivouac, Senogyne
angustifolia may be affected by exigting thresets such as competition with non-native plants and
habitat degradation from ferd ungulates. Congtruction of the western fence unit and subsequent
remova of ungulateswill protect al but three occurrences (three individuas) within the western
fence unit. Without the congtant pressure of browsing goats and sheep, it is anticipated that
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Senogyne angustifolia will naturdly recruit and expand in density and abundance within the
fence units and outplanting efforts will be more successful.

Additiona measuresincluded in the Project Description to help offset project impacts to
Senogyne angustifolia include: development of a non-native invasve plant control plan, species
reproduction in situ, maintenance of genetic stock ex situ, and establishment of S, angustifolia at
additiond steswithin PTA through outplanting or natura recruitment. These actions will increase
the genetic variability of S angustifolia and reduce the risk currently associated with naturd
and/or man-made stochadtic events. The Army will aso conduct annua monitoring of extant and
outplanted individuds.

SUmmary
Three percent (150 individuas) of the current population of Stenogyne angustifolia could

potentialy be impacted due to direct effects (off-road maneuver areas and bivouac). Indirect
effects include dugt, fire, invasive plant competition and ungulate browsing. These impacts will be
offset by the condtruction of the western fence unit which will enclose dmogt dl of the S
angustifolia. An Implementation Plan will be developed to define additional measuresto be
implemented by the Army and will, a aminimum, incdlude: non-native plant control plan,
maintenance of genetic stock ex situ, reproduction in situ, and augmentation or outplanting to
increase abundance and digtribution. All of these actions are intended to benefit S. angustifolia
and reduce the adverse effects of Army training on this species. The Army will conduct annua
surveys to monitor species abundance and distribution.

The WFMP will be implemented to reduce the frequency, intensity and size of firesat PTA. Key
agpects of the WFMP include: implementation of the Fire Danger Rating System that will restrict
training according to weether and fud conditions and include hourly monitoring by Range Contral,
fud load reduction by invasive plant control and congtruction of additiona fuel and fire bresks,
congruction of additiond dip tanks, and an increase in fire-trained personnd and fire fighting
equipment. Based upon measures found in the Project Description, implementation of the WFMP
and Standard Operating Procedures promulgated specificaly to reduce impacts of Army actions
on listed plant species, adverse impacts associated with Army actions in those training areas where
S angustifolia occurs will be minimized and offset by fencing, ungulate remova, propagation,
outplanting, and threat abatement.

Tetramolopium arenarium ssp. arenarium

There are 260 Tetramol opium arenarium ssp. arenarium within 22 occurrences at PTA. These
individuas represent 100 percent of dl naturadly occurring individuds remaining in the State of
Hawaii (Evans 2003a; U.S. Army 2003a). These 22 occurrences are found in Training Areas 19
and 22 (see Figure 49 in the Transformation Biological Assessment). Legacy and Transformation
training actions that could affect this pecies include mounted maneuvers, dismounted maneuvers,
reconnaissance, bivouac, and live-fire training.
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The mgority of the Tetramol opium arenarium ssp. arenarium plants (250 individuals) are
located within the Kipuka Kadawamauna fence unit. Mounted maneuvers with Stryker and other
vehicles are redtricted to existing and proposed trails and roads in Training Areas 19 and 22,
therefore, direct impact to this species from this activity will not occur. Thereisthe potentid,
however, that repetitive driving on dirt roads will generate dust affecting the plants adjacent to the
roadways. Dust may accumulate over time particularly because rainfal levels a PTA arelow (the
average annud precipitation is 37 centimeters; 5 inches) and is usudly in smdl amounts at any one
time. Dust could affect plant hedth and vigor over time. A dust study will be developed by the
Implementation Team and initiated by the Army to determine the long-term effect of dust
deposition on listed plants and native vegetation at PTA. Depending upon the results of this study,
the Implementation Team will determine what measures, if any, are necessary to reduce the effect
of dust which could include revegetation of exposed areas or placement of paliatives on
roadways.

Dismounted maneuvers, bivouac and reconnaissance could occur in Training Areas 19 and 22.
These training activities may directly affect Tetramol opium arenarium ssp. arenarium by
crushing a plant from foot traffic during cross-country maneuvers or from congtructing an
encampment in close proximity to an occurrence. The potentid indirect effects of these Army
actionson T. arenarium ssp. arenarium include invason of non-native plants (from clothing or
boots) and dust. Therisk of trampling from dismounted maneuvers or reconnaissance activity is
low in Training Area 22, however, since cross-country hiking isvery infrequent in this area. Three
occurrences of T. arenarium ssp. arenarium (three individuas) are a greater risk from foot
traffic due to their proximity to Bobcat Trail (see Figure 4). Bivouac primarily occurs at ranges
and firing points that are suitable for camp establishment (i.e., open, flat terrain). Bivouac could
occur in both Training Areas 19 and 22; however, no direct impact to this species will occur within
bivouac approved areas because T. arenarium ssp. arenarium is not present in these areas.
However, soldiers may wander from the main bivouac area and thus inadvertently step on aplant.
As mentioned above, thereis a greater risk that bivouac activities could impact the two
occurrences near Bobcat Trall (Training Area19). To minimize this risk, soldiers are instructed
when they arrive a PTA to avoid vegetated areas and to use latrines. Any new bivouac site will
be surveyed and approved by the Natural Resource staff to ensure T. arenarium ssp. arenarium
will not be impacted.

Five occurrences (sx individuas) of Tetramolopium arenarium ssp. arenarium are located
within 75 meters (246 feet) of existing or proposed man-made features such as existing or
proposed fence units, roads or trails, and fuel/fire bresks. These individuas condtitute
gpproximately two percent of the total population. Some of these individuas could be adversely
affected by dugt, trampling, and/or herbicide drift as part of fence or fue bresk congtruction and
maintenance. However, fence condruction is a one-time event, and fuel modification may only
have aminimd effect to this species as these activities will be located to avoid direct impact to the
maximum extent possible. In addition, Best Management Practices will be utilized to minimize the
potentia for arborne drift of construction dust and herbicide spraying. The remaining occurrences
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(256 individuas or 98 percent of the species) are a distances greater than 75 meters (246 feet)
from any man-made fegture.

Fireis consdered to be the greatest threat to Tetramolopium arenarium ssp. arenarium
especialy because the entire population occurs within the action area and it is concentrated in one
area. Thereisarisk that fire could ignite in the Impact Area and spread to areas outsde of the
Impact Area, or afire could ignite from human error (an errant round or pyrotechnic), discarded
cigarette, catalytic converter, cookstoves at bivouac or an unforseen event. PTA isamosaic of
dry habitats that can burn quickly when afireisignited. For example, in 1994, afire destroyed
118 individuds of Tetramol opium arenarium ssp. arenarium diminating approximatdy athird of
the total population (U.S. Army 20033). Once afire has occurred and the native habitat has been
burned, there is the potentid for subsequent invasion of non-native plant species (particularly
Pennisetum setaceum). These invadve plants increase competition with native plants and
degrade the surrounding habitat. To minimize this threat, the Army will implement the WFMP that
will reduce fire frequency and intensity. A very important aspect of WFMP is that fuel/fire bresks
and corridors will subdivide the western portion of PTA into Fud Management Aress (see Figure
7). Thegod isthat these corridors, dong with other fue management measures, will inhibit the
gpread of awildfire and contain it to within a portion of the occupied aress, thus reducing the loss
of T. arenarium ssp. arenarium. Additional minimization measures for reduction of firerisk are
outlined in the Project Description. To minimize the impact of non-native plant species, the
Implementation Team will develop an invasive plant control plan to be implemented by the Army.

Another adverse impact to Tetramol opium arenarium ssp. arenarium, aswith al other listed
plantsat PTA, isthe continua browsing pressure from feral sheep and goats. Currently,
approximately 250 individuds are enclosed within the Kipuka Kaawvamauna fence unit. 1n 2003
an aerid hunt was conducted to remove the remaining ungulates within this fence unit (S. Gleason,
pers. comm. 2003). Removal of the ungulates from this fence unit will benefit this species by
eliminating a constant threet and alowing for natura recruitment and dispersd of this species.

Additiona measuresincluded in the Project Description to help offset project impacts to

Tetramol opium arenarium ssp. arenarium include: species reproduction in situ; maintenance of
genetic stock ex situ; and establishment of T. arenarium ssp. arenarium at additiona Steswithin
PTA through outplanting or naturd recruitment. These actions will increase the genetic variahility
of T. arenarium ssp. arenarium and reduce the risk currently associated with natura and/or man-
made stochastic events since the entire population is limited to one location within the action area.
The Army will aso conduct annud monitoring of extant and outplanted individuas. When the
western fence unit is congtructed T. arenarium ssp. arenarium will be outplanted to increase
population abundance and distribution.

SUmmary
The Army training impacts to Tetramol opium arenarium ssp. arenarium include bivouac,

dismounted maneuvers, reconnaissance and livefiretraining. Indirect effectsincludefire, invasive



Colond David L. Anderson 151

plant competition and browsing from ferd ungulates. Therisk of fire can never be diminated and
will dways have asgnificant impact to listed native plants and thair habitats on PTA. Dueto the
low number of individuas remaining in the wild, this speciesis extremey vulnerable to stochadtic
events. The Implementation Team will address the propagation and outplanting requirements for
this species to increase abundance and didtribution of T. arenarium ssp. arenarium. The
congtruction of the western fence unit will provide additiond protected areas (ungulate-free) for
outplanting of this gpecies. An Implementation Plan will be developed and implemented to include:
non-native plant control to minimize adverse effects on habitat quaity, maintenance of genetic
stock ex situ, reproduction in situ, and outplanting of plants at additiond Stesat PTA to achievea
minimum plant dengty. The Army will perform annua monitoring of this gpecies to ensure thet the
assumptions made as part of the Project Description and conservation measures are being met,
and based on the results, appropriately adapt management prescriptions as necessary and feasible.

The WFMP will be implemented to reduce the frequency, intensity and size of firesat PTA. Key
aspects of the WFMP include the construction of fudl corridors and fire/fuel breaks that subdivide
the western portion of PTA into Fue Management Aress, implementation of the Fire Danger
Rating System that will restrict training according to weather and fuel conditions that will be
monitored hourly by Range Contral; fuel load reduction by invasive plant control; construction of
additiond dip tanks; and an increase in fire-trained personnel and fire-fighting equipment.
Therefore, based upon measures in the Project Description, implementation of the WFMP and
Standard Operating Procedures promulgated specificaly to reduce impacts of Army actions on
listed plant species, adverse impacts associated with Army actions will be minimized and offset by
fencing, ungulate remova, propagation, outplanting, and threat abatement.

Vigna o-wahuensis

Thereare an estimated 71 individuas of Vigna o-wahuensis within six occurrencesin the action
area. Theseindividuds represent 83 percent of the species remaining in the wild (Evans 20033).
Vigna o-wahuensis occurs on the Keamuku Parcel on Puu Nohonaohae, Puu Papapa, and onein
southwest Keamuku Parcel (see Figure 50 in the Transformation Biologica Assessment).
Currently there are no Legacy activities that are conducted in the vicinity of these occurrences. If
Transformation occurs on Keamuku, the only direct impact from training would be off-road
mounted maneuvers and livefiretraining. In the future, the entire area that surrounds both cinder
cones, extending into the southern boundary of the Keamuku Parcel, will become an off-road
maneuver areafor Stryker vehicles (see Figure 6). The cinder cones themselves would be off-
limitsto Stryker vehicles and surrounded by fire/fud bresks and fencing.

Aswith Isodendrion hosakae and Lipochaeta venosa, Vigna o-wahuensisis primarily relegated
to severd cinder cones on Parker Ranch and Keamuku except the one occurrence growing in the
lowlands in southeastern Keamuku. The mgority of the habitat in the Keamuku Parcdl is
degraded from decades of ranching and cattle grazing activity. It isanticipated that the smdll
occurrence of V. o-wahuensis (five individuas) dong the southwestern border of Keamuku may
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be impacted over time due to Stryker maneuvers. Prior to Transformation in Keamuku, the Army
will collect seeds and vegetative cuttings from thislowland occurrence. Plants will be grown in the
PTA greenhouse and outplanted to increase the genetic variability of remaining V. o-wahuensis
occurrences on the two cinder cones.

Currently only Puu Papapa is fenced to exclude cattle. If the Keamuku Parcdl isincluded in the
Transformation training actions, then these cinder cones will be fenced to exclude dl ungulates and
training actions will not be alowed within these fenced areas. However, the remainder of the
Keamuku Parcd is dated to become a high-use off-road training area utilizing Stryker vehicles.

As Stryker vehicles drive around the parcdl, they will crush and uproot existing vegetation
(pasturdland) exposing the soil. As more vehicles drive over the exposed land, dust plumes will be
crested that may migrate over large areas, depending on wind velocity and direction. The mgority
of the soils in the Keamuku Parcdl are sandy and very fine sandy loams thus exacerbating the
cregtion of airborne particles created by Stryker training. Thereisastrong likelihood that due to
the amount of dust that will be generated from Stryker off-road activities, hedlth and vigor of these
plants could be compromised. To minimize thisimpact, a 75-foot (246-foot) buffer will be
etablished dong the bottom of each puu creating azone for dust deposition prior to reaching the
V. o-wahuensis occurrences. This buffer will minimize the effect of dust deposition on listed plants
on the cinder cones. In addition, adust study will be developed by the Implementation Team and
initiated by the Army to determine the long-term effect of dust deposition on listed plants and
native vegetation a PTA. All listed plants on the Keamuku cinder coneswill be included in the
sudy. Depending upon the results of this study, the Implementation Team will determine what
measures are necessary to reduce dust in certain areas and could include measures such as
revegetation of exposed areas or placement of paliatives on dirt roads.

Thereisapotentid negative effect from indirect effects such as trampling, dust, and herbicide drift
due to the condruction and maintenance of future fences and fire/fuel breaks. To offset this
impact, a 75-meter (246-foot) buffer shall be established between construction activities
associated with the fence or fud modification areaand the plants. This buffer will reduce the
negative effects of trampling, dust, and herbicide drift on Vigna o-wahuensis and other speciesto
very low leves.

Another indirect effect from future training activities a the Keamuku Parcd isthe increased risk of
wildfire. Vigna o-wahuensis is subject to extirpation by a catastrophic event such asan
uncontrolled wildfire due to its smadll, isolated locationsin Keamuku Parced and in Parker Ranch.
We congder there to be ahigh potentid for wildfire in Keamuku Parcel due to the predominance
of non-native grasdand habitat that burns readily and can spread quickly due to the high fud load.
For example, in 1999 fire consumed 95 percent of the vegetation on the Nohonaohae cinder cone
(U.S. Army 2003a). To minimize the risk of fire, the Army has completed and will implement a
comprehensve WFMP that includes fire reduction measures for Keamuku Parcel. Therefore, if
this parcd is acquired by the Army (through lease or purchase) for Transformation, then the
actions within the plan will be implemented. Measures to reduce the risk of fire include those
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outlined in the Project Description adong with the creation of fire/fud bresks at the Keamuku
boundary which will inhibit firesignited outsde the parcd from moving onto the parcel. Fre
breaks will aso be congtructed around each of the cinder cones where V. o-wahuensis is found.
An additiond dip tank will be congtructed in the Keamuku Parcd so that water isavallablein
closer proximity to awildfire which may occur in this area.

Invasion of non-native plant species has occurred aong the lower portion of the two cinder cones
and will continue if active eradication or control measure are not undertaken (S. Gleason, pers.
comm. 2003). Vigna o-wahuensisislikely to be affected by exigting and future threats from
competition with non-native plant species, particularly Pennisetum setaceum, Salsola kali, and
Senecio madagascariensis. The Implementation Plan will address the issue of invasive plant
speciesfor these cinder cone areas and will include aplan for control of such species.

The Army will implement a number of conservation measures to minimize or diminate additiona
threats to Vigna o-wahuensis within the action area. These include upgrading the exigting fence
around Puu Papapato exclude dl ungulates (currently there is only a cattle fence) and fencing of
Puu Nohonaohae. The Implementation Team will develop and implement a non-native plant
control plan to minimize adverse effects of invasive plants and to maintain the cinder conesin a
relatively weed-free gate. Outplanting will be ahigh priority for V. o-wahuensis due to its very
limited digtribution. These actions have a postive effect of increasing the genetic variability of the
gpecies and reducing adverse effects of natural and/or man-made stochadtic events. The Army
will dso drive to achieve the following: species reproduction in situ, establishment of V. o-
wahuensis a additiond stes within the western fence unit through outplanting or natura
recruitment to achieve aminimum plant dengty to be determined by the future Implementation Plan
team & PTA, and to increase the abundance and digtribution of V. o-wahuensis to reduce the risk
of plant loss due to a naturd, man-made, or stochadtic event. The Army will perform annua
surveys to monitor the population trend of this species. Based upon the results of these surveys,
appropriate adaptive management prescriptions will be implemented as necessary to ensure an
increase in species distribution and abundance.

Summary
Off-road maneuvers conditute the primary training activity thet will effect Vigna o-wahuensisin

the Keamuku Parcdl. These activities conducted with multiple Stryker vehicles will increase
arborne dugt, habitat fragmentation, and invasion of non-native plant species. The Keamuku
Parcd isdso affected by grazing of feral ungulate even though Puu Papapais fenced for cattle.
Congruction of additiona fence units and outplanting of this species onsite will offset these adverse
effects. In addition, the Army will provide seeds and/or plant materid of this Species to agencies
or private organizations to ass s the increase of offgte occurrences of V. o-wahuensis. An
Implementation Plan will be completed and, a aminimum, include: non-native plant control to
minimize adverse effects to habitat quality, maintenance of a genetic stock ex situ, reproduction in
situ, and establishment of the gpecies at additiond Stesto maintain individua numbers at alevel
that would increase species distribution and abundance. All of these actions have the positive
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effect of increasing genetic variability in the species and reducing adverse effects of non-native
species, ferd ungulates, and other thredts.

All training activitieswill increase the risk of fire. If leased or purchased, the WFMP will be
implemented to reduce the frequency, intengity, and size of firesin the Keamuku Parcd. Key
aspects of this plan which rdate pecificdly to the Keamuku Parcdl include: implementation of the
Fire Danger Rating System that will restrict training according to weether and fuel conditions and
be monitored hourly by Range Control, fuel load reduction by control of non-native plant species,
congtruction of additiond fue/fire breaks, congtruction an additiond dip tank on Keamuku Parce,
and an increase in fire-trained personnd and fire-fighting equipment. Based upon measures found
in the Project Description and implementation of the WFMP and Standard Operating Procedures
promulgated specifically to reduce impacts of Army actions on listed plant species, adverse
impactsto V. o-wahuensis associated with Army actions in those training areas where V. o-
wahuensis occurs are consdered to be minimized.

Zanthoxylum hawaiiense

There are an estimated 225 individuas of Zanthoxylum hawaiiense found in 188 occurrences
within the action area. These individuals represent between 72 and 86 percent of the speciesin
the wild (Evans 20033). With the exception of one individua in the Impact Area, Zanthoxylum
hawaiiense occurs amogt entirely in Training Areas 18, 19, 22, 23, and the limited access buffer
area between Training area 23 and the Impact Area (see Figure 51 in the Transformation
Biologicd Assessment). Legacy and Transformation training actions that will affect this species
include on and off-road mounted maneuvers, live-fire training, dismounted maneuvers, and
bivouec.

Oneindividud Zanthoxylum hawaiiense will be directly impacted as aresult of the congtruction
of the Battle Action Course. Prior to construction, seeds will be collected and germinated from
thistree. Seedlingswill be grown under nursery conditions for use in outplanting efforts a alater
date. Twenty-one occurrences (21 individuas or between seven and eight percent of the species)
which could be adversdy affected by workersinadvertently trampling young plants or by dust
and/or herbicide drift generated by construction or maintenance of fence lines and fud/fire bregks.
Direct trampling is not a concern for adult Z. hawaiiense because of their Sze; however, seedlings
and juvenile plants could be impacted from foot traffic. The congtruction of the fenceisaone-time
event and the placement of the western fence unit will avoid listed plants, including Z. hawaiiense.
To minimize drift of dust and herbicide, the Army will follow Standard Operating Procedures and
Best Management Practices during congtruction or maintenance of the fence lines or fuel
modification areas. Fireffuel bresks and fence exclosures are considered to be postive actions
that will benefit the species in the long-term.

On-road mounted maneuvers with Strykers and other vehicles will be restricted to existing and
proposed trails and roads in Training Areas 18, 19, 22, 23 and within the limited access buffer
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area (see Figure 4). Dismounted maneuvers and bivouac sites may occur in any of the above
Training Areas, however, bivouac will only occur in open, non-vegetated areas such asfiring
points, ranges and within the Multi-Purpose Range Complex (Training Area23). Each of these
training activities may effect Zanthoxylum hawaiiense seedlings by direct trampling or crushing
from foot traffic or indirect impacts from increased dust and invasive plant dispersd. All these
factors can degrade surrounding habitat and adversdly affect tree recruitment. While a plant may
be directly crushed from foot traffic, thisrisk is consdered to be very low as reconnai ssance or
dismounted maneuvers will be infrequent in Training Areas 22 and 23 due to the areas vast Sze
(13,500 hectares, 33,060 acres) which minimizes the risk of contact with an individuad plant. In
addition, soldiers are briefed regarding sensitive resources on PTA and are instructed not to cut or
impact vegetation. Bivouac currently occurs only at established ranges and firing points. Any new
bivouac steswill be surveyed and the proposed location approved by the Natural Resources staff
to ensure that no Z. hawaiiense will be impacted.

Repeated on-road mounted maneuvers on dirt roads by vehicles, particularly Strykers, can
produce alarge amount of dust. Thisindirect effect of dust could impact listed plants which occur
near roads. Rainfdl levels at PTA are low (the average annud precipitation is 37 centimeters, five
inches) and isusudly in samdl amounts & any onetime. Dudt that settles on Zanthoxylum
hawaiiense leaves has the potentid to remain for long periods of time and diminish plant hedlth
and vigor over time. A dust study will be developed by the Implementation Team and initiated by
the Army to determine the long-term effect of dust deposition on listed plants and native vegetation
on PTA. Depending upon the results of this study, the Implementation Team will determine what
additional measures are necessary to reduce the adverse effects of dugt, these could include the
revegetation of exposed areas or placement of palliatives on roadways. In addition, amost al of
the occurrences of Z. hawaiiense are found on aa or pahoehoe lava flow substrates which
reduces the potentid for the crestion of dust near the trees. The mgority of Z. hawaiiense (167
occurrences or gpproximately 93 percent of the species) are located further than 75 meters (246
feet) from any man-made features (e.g., roads, fences, fud/fire breaks).

Thereisdwaysarisk of fire on an ingdlation that practices live-fire training. Fireis consdered to
be a sgnificant threat to Zanthoxylum hawaiiense due to its low population numbers and limited
digtribution. Fire could ignite in the Impact Area and spread to areas outsde of the Impact Area,
or afire could ignite from human error (an errant round or pyrotechnic), discarded cigarette,
catalytic converter, cookstoves at bivouac or other unforseen event. Once afire has dtered the
habitat, there isahigh likelihood of invasion of non-native plants, particularly Pennisetum
setaceum. These invasive pecies increase the fud load, compete with native seedlings, and
degrade the surrounding habitat. To minimize thisthreat, the Army will implement the WFMP to
reduce fire frequency and intensity. One very important aspect of the WFMP isthat fud/fire
breaks and corridors will divide the western portion of PTA into Fuel Management Aress (see
Figure 7) and inhibit the spread of awildfire by containing it within a portion of the occupied aress,
thus reducing the loss of Z. hawaiiense and other plant species. Additiona minimization measures
to reduce fire risk are contained in the Project Description. The Implementation Team will dso
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develop an invasive plant control plan to be implemented by the Army to minimize the impact of
non-native plant species.

Ongoing threats that impact Zanthoxylum hawaiiense include competition with non-native plants
and direct browsing, trampling, or habitat degradation by feral ungulates. One of the measuresto
reduce ungulate impacts to Z. hawaiiense is the congtruction of the western fence unit which will
protect the mgority of the trees from browsing. Without the pressure of browsing by goats and
sheep, it isanticipated that Z. hawaiiense will naturdly recruit to new areas and expand in
abundance and didtribution within the fence units and that outplanting efforts will be more
successful. Another threet that adversely effects the recruitment of Zanthoxylum hawaiiense is
the consumption of the seeds by rodents. It is thought that seed loss from rodents is Sgnificant for
this species and bait Sations are currently being used to reduce rodent numbers in the vicinity of
the trees (U.S. Army 2003c). In addition, the Implementation Team will assess the extent of
rodent impact on this species and devise a strategy to control the rodent populations near Z.
hawaiiense trees.

All but three occurrences (three individuas) of this species will be within the proposed western
fence unit where ungulates will be removed over time. The Army will dso drive to achieve species
reproduction in situ and to establish Zanthoxylum hawaiiense within various Fud Management
Aress through outplanting or naturd recruitment to achieve a minimum plant density determined by
the future Implementation Team. The Army will perform annua surveys to monitor the population
trend of this species and, based on the results, implement adaptive management prescriptions as
necessary to ensure the speciesisincreasing in distribution and abundance.

Summary
Army training activities that will directly affect Zanthoxylum hawaiiense indudes livefire training,

reconnaissance, mounted and dismounted maneuvers, and bivouac. Indirect effects include dugt,
fire, invasive plants and browsing by ferd ungulates. These impactswill be offset by the
condruction of the western fence unit that will encompass dl but three individuds of Z.
hawaiiense occurrences & PTA. Fencing and remova of ferd ungulateswill dlow for naturd
recruitment of the species. An Implementation Plan will be prepared and implemented to address
additional measures for Z. hawaiiense within the action area and, & a minimum, include: non-
native plant control to minimize adverse effects on habitat qudity, maintenance of a genetic stock
ex situ, reproduction in situ; establishment of plants at additiond stes, and increase species
distribution and aundance. Prior to Transformation, seeds will be collected from the one
occurrence that will be permanently lost due to congtruction of the Battle Action Course. All of
these actions have a pogtive effect of increasing genetic variability of the species and reducing the
adverse effects of non-native species and other threats. The Army will conduct annua species
monitoring to ensure the validity of assumptions made as part of the Project Description and
Implementation Plan are being met. If not, then the Implementation Team will reassessthe issue
and dter the plan to address the problem.
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The WFMP will be implemented to reduce the frequency, intendity, and size of firesat PTA. Key
aspects of the WFMP include the construction of fire/fuel breaks and corridors which subdivide
the western portion of PTA into smaler Fuel Management Areas, implementation of the Fire
Danger Rating System that will redtrict training according to weeather and fuel conditions and be
monitored hourly by Range Control, fuel load reduction by non-native plant control, construction
of additiona fud/fire bregks, congtruction of additiond dip tanks, and an increasein fire-trained
personnel and fire-fighting equipment. Based upon measures found in the Project Description,
implementation of the WFMP and Standard Operating Procedures promulgated specificaly to
reduce impacts of Army actions on listed plant pecies, adverse impacts associated with Army
actionsin those training areas where Zanthoxylum hawaiiense occurs are considered to be low
and offset by fencing, ungulate removal, propagation, outplanting, and threet control.

EFFECTSOF THE ACTION TO PALILA CRITICAL HABITAT

Overview

The effects of Legacy training on pailacritica habitat were addressed in the 1978, 1981 and 1983
section 7 conaultations. This consultation only addresses the effects of Transformation training on
pdilacriticad habitat south of the planned redigned Saddle Road in the area designated as Pdila
Critical Habitat Area B and Mauna Kea State Park (see Figure 2). These two areas combined
total gpproximately 758 hectares (1,873 acres) which is about three percent of al pdilacritica
habitat.

As previoudy discussed in the Status of the Species section, the primary congtituent € ements of
pdilacriticad habitat include large and intermediate-9zed mamane and naio trees, enough space for
the paila population to expand, and the full range of dtitudina and geographica sites needed by
the pdilafor normd life cycle movements in response to shifting seasona and annud patterns of
flowering, seed s&t, and ensuing pod development of mamane.

The portion of PdlilaCritica Habitat Area B within the action area for Transformation conssts of
approximately 758 hectares (1,873 acres) of open mamane and naio woodland with agrass
understory. Thisisthe only pdilacritica habitat at PTA that will be affected by SBCT
Transformation. Under Legacy, the areais used for on-road and dismounted maneuvers, bivouac
(up to battaion-sized units), and digging of firing positions (individua and crew) at previoudy
disturbed stes. There are 11 firing pointsin thisarea. Landing Zone Rob and Brad are just south
of the southern border of AreaB (see Figure 2). Approximately 24 helicopter maneuvers occur in
the landing zones for each battalion-szed maneuver. Existing training regtrictions within pdila
critical habitat are outlined in the project description and provided in Appendix B and shdl remain
in place for SBCT Transformation.

Transformation includes the use of Stryker vehicles that will use existing roads, including thosein
the portion of Pdlila Critical Habitat Area B and Mauna Kea State Park |ands south of the
redligned Saddle Road (see Figure 2). Direct and indirect impacts to paila critical habitat may
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result from the Stryker off-road maneuvers adong the southern portion of Critica Habitat Area B
and there will be anincrease in Legacy training in the portion of Pdid Critica Habitet Area B
south of the planned redigned Saddle Road. No Stryker activity or other form of Transformation
training will occur north of redigned Saddle Road. The following isamore detailed discussion of
anticipated impacts to pdilacriticad habitat from SBCT Transformation training.

Fire

Fire destroys forests which contain those primary condtituent elements required by pdilafor
foraging and nesting. Increased intengity of certain Legacy training activities such as on-road and
dismounted maneuvers, bivouac by battaion-sized units, and digging of firing pogitions at
previoudy disturbed sites within the portion of Pdila Critica Habitat Area B south of the planned
redigned Saddle Road will increase therisk of fireinthisarea. Therisk of wildfire within the
portion of Palila Critica Habitat Area B and Mauna Kea State Park south of planned redigned
Saddle Road is dso increased by the driving of Stryker vehicles on roads within these aress.

Thereisdso agreater risk of fireignition in Stryker maneuver areas due to the increased intensity
of training (e.g., more vehicles and increased frequency of maneuvers) in these areas. The most
likely source of fireignition is live-fire training and pyrotechnics, but other potentia ignition sources
include cigarette smoking, sparks from vehicles (catalytic converters), training equipment, bivouac,
and congtruction and maintenance activities. Because of the close proximity of the Stryker
maneuver areas to the southern portion of Pdila Critical Habitat Area B, afire Sarted in the
Stryker maneuver areas could spread into the critica habitat. In addition, Landing Zones Rob and
Brad are directly south of Critica Habitat Area B (see Figure 4) which increases the risk of firein
this area due to an aviation training mishap or helicopter crash.

After fires occur, invasive non-native grass species (e.9., Pennisetum setaceum) reestablish more
quickly and outcompete native plants. Once such grasses invade an areait is more susceptible to
subsequent fires due to the increased fuel load. After a second fire, the native woodland
vegetation shiftsto anon-native grasdand. It islikdy thet firerisk in critica habitat adjacent to
Stryker vehicle maneuver areas will continue to increase over time due to the spread of fire-
adapted non-native grasdand communitiesin these aress.

Two smal wildfires occurred within pdila critical habitat in 2003. Both fires occurred at afiring
point and were quickly extinguished; however, the exact cause of the fires was never determined.
The Wildland Fire Incident Report (U.S. Army letter, March 6, 2003) indicates that the cause
may have been an improperly discarded cigarette or heat from avehicle exhaust sysem. To
reduce risk of fireignition from discarded cigarettes, the Army will restrict smoking in pdilacritica
habitat to only desgnated, non-vegetated areas. Cigarettes will aso be digposed of only in metal
containers that will be provided at each designated smoking area.

To offset the increased risk of wildfire, the Army will implement its WFMP prior to the
commencement of any SBCT Transformation actions at PTA. Measures for fire reduction on
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PTA are outlined in greater detail in the project description, but, in summary, the WFMP includes
the following measures that are designed to reduce the risk of fireon PTA: 1) implementation of a
Fire Danger Rating System to redtrict training according to weether and fuel conditions; 2)
congtruction and maintenance of fud modification aress (e.g., fire breaks, fud bresks, and fuel
corridors); 3) six 80,000-gallon-capacity dip ponds at 80 percent capacity; 4) two Humvees
equipped with a 300-galon dip-on pump unit and one Water Tender ondite; and 5) no live-fire
training without a helicopter and certified crew present on station. All training exercises must
follow the Army Standard Operating Procedures that specify restrictions based upon the potentid
fire danger. Wind speed datawill be monitored daily and immediately prior to “Hot” range status.
The Burn Index will be monitored hourly. Immediately prior to projected “Hot” range Satus,
resrictions will be imposed as aresult of unfavorable fire danger ratings. Range Control and fire
department personnd will have the authority to stop live-fire training for noncompliance with any
regulation.

Therisk of firewithin critica habitat will dso be reduced by adherence to other minimization
measures stipulated by the Service in Biologica Opinion 1-2-81-F-211, Biological Opinion 1-2-
83-F-39, and Army Regulation No. 210-11 (November 23, 1981). Theseinclude: 1) limiting the
number of troops using the area to gpproximatey 500; 2) prohibiting the use of pyrotechnics or
amulators; 3) prohibiting cargo hdlicopters from flying over pdila critica habitat; 4) limiting vehicle
use to only roads and well-defined trails; 5) prohibiting the cutting of vegetation; 6) prohibiting
open fires; 7) prohibiting al refuding, food preparation, and vehicle maintenance activities, 8)
limiting the number of hdlicopters authorized in the critical habitat to seven a any given time; and 9)
redrictions on battery firing.

Non-native Plant Species

Trangport of non-native plants (e.g., Pennisetum setaceum, Salsola kali) will increase with more
on-road vehicular traffic within pdilacritical habitat and in the Styker maneuver areas adjacent to
pdilacritica habitat. Seeds from invasive plants can adhere to training equipment, clothing and
vehicles and become established in areas where vegetation or soil has been disturbed. With the
introduction of non-native species, native habitat is dtered and becomes colonized by invasive
plants better adapted to disturbed conditions than the native species. As habitat isdtered in the
Stryker maneuver area adjacent to Pdlila Critical Habitat Area B, a seed source will establish that
could spread non-native species into the native Sophora woodland, precluding establishment of
native seedlings. Thisdow but continued degradation of pdilacritical habitat could diminate
woodland species and preclude pdilafrom returning to this area.

Minimization measures have been included in the project description to offset the spread of
invasve plants. One measure is establishment of a 75-meter (246-foot) buffer between the
Stryker maneuver area and the southern boundary of Pdlila Criticd Habitat Area B (see Figure 2)
to reduce the risk of invasive species spreading into the critica habitat. The Army isaso
congructing anew vehicle Tactica Wash Station that will remove soil and seeds that may adhere
to tires (including Strykers) during training. In addition, the Implementation Team will develop a
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study to identify the vegetative changes that may occur in pdila critica habitat post-
Transformation. This study will focus on the effects of dust deposition; however, as plant transects
are monitored, any increase in non-native plants will dso be noted. If degradation of pdila critica
habitat increases with Stryker use within or adjacent to critical habitat, the Implementation Team
will add aweed eradication program and habitat enhancement component to the Implementation
Pan for the affected arees.

Dugt

Off-road maneuvers with Stryker vehicles, trucks, Humvees, and other vehicles and equipment
can cause severe environmenta damage. In particular, the action of driving a Stryker (an eight-
whedled, light-armored, 17,235-kilogram; 38,000-pound) vehicle, either off-road or on dirt roads,
will generate dust that may adversdly affect portions of pdilacritica habitat by depositing alayer
of dust on mamane, naio and other native speciesin the vicinity of vehicle on-road use and Stryker
off-road training areas. Airborne dust can become so severe that it obscures vison to zero on dirt
roadways and vehicles must halt to dlow dust to settle before proceeding (P. Ashfidd, pers.
comm. 2003). Dust on vegetation may affect plants by reducing photosynthetic rates and inhibit
pollinators which could affect primary condtituent eements. Dust may impact mamane recruitment,
growth rates, pod production, and the long-term habitat integrity. Stryker vehicles will be driving
on designated dirt roads in the portions of Pdila Critical Habitat Area B and Mauna Kea State
Park south of the planned Saddle Road; however, the projected number and frequency of Stryker
trips through this arealis currently unknown. On-road use by Stryker vehicles within Area B will
be additive to the aready existing impacts of dust deposition from Legacy training (e.g., 11 firing
points, Humvees, helicopter flyovers). In addition, off-road maneuvers by Strykers and other
vehicles will breakdown the lava subgtrate, cregting dust, and adversely affect vegetation growing
in the Styrker maneuver aress.

Dusgt depostion will be minimized by the following measures. 1) use of paliatives when and where
dust is excessive; 2) adherence to the speed limits; 3) vegetating roadways, and 4) initiating
research on the effect of dust on plants. I1n addition, as discussed above, the establishment of a
75-meter (246-foot) buffer zone between the Stryker maneuver areas and pdila critica habitat will
help reduce the impact of dust deposition on woodland habitat aong the southern border of
Criticdl Habitat AreaB. The dust deposition study will investigate the dust impact from vehicles
and Strykerswithin pdilacritica habitat and assess the efficacy of the buffer in minimizing impacts
adjacent to critical habitat.

Trampli

Although off-road Stryker maneuvers are not dlowed in pailacritica habitat, inadvertent intrusion
by Strykersinto this areais possible, especidly in the Stryker maneuver areas dong the southern
border of Pdila Critical Habitat Area B (see Figure 2). Even accidentd off-road driving within
critical habitat could result in Sgnificant damage to mamane/naio woodland habitat. The 75-foot
buffer between the Stryker maneuver areas and the southern border of Critica Habitat Area B will
protect againgt accidentad vehicle egressinto critical habitat. The coordinates of this areawill be
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added to the on-board navigation system of al Strykersused a PTA. If this method isineffective
a keeping vehicles out of the buffer area, the buffer boundary will be demarcated using some form
of visble demarkation such as Selbert stakes placed aong the buffer edge to delineste the paila
critica habitat boundary.

Habitat Degradation
Currently, mamane and naio trees are declining in overdl hedth and vigor, particularly recruitment

rate, within pdilacritica habitat on PTA (S. Gleason, pers. comm. 2003). The reason for this
declineisunknown. Severa factors could be contributing to this habitat degradation and include
ungulate browsing, military training, recent drought conditions, mamane seed predation by rodents,
aswell asthe possible introduction of a parasite or pathogen of mamane.

A study will be developed and implemented to address the habitat degradation in pdilacritica
habitat on PTA. The Implementation Team will review the issue, develop a sudy, including
determination of the appropriate methodology, time frame, and participants for this sSudy. Based
on the results of this study, the Implementation Team will devise a strategy to combat the problem.

SUmmary
Adverse impactsto pdilacritica habitat south of the planned redligned Saddle Road from

Transformation training include an increased risk of fire, invason of non-native plants, dut,
trampling, and possibly habitat degradation. These adverse impacts will be offset by retrictions
on activities within critical habitat (see Appendix B), the implementation of the WFMP and
adherence to exigting fire risk reduction measures, use of vehicle wash racks, and establishment of
a 75-meter buffer along the southern boundary of Palila Critical Habitat AreaB. These measures
will reduce the training threet to pdila critica habitat. Fencing and ungulate remova elsewhere on
PTA will dso improve mamane-naio habitat for palilaoutsde of critical habitat.

EFFECTSOF THE ACTION ON HAWAIIAN HOARY BATS

Activities that could affect Hawaiian hoary bats in the action areaiinclude live-fire and maneuver
exercises, and aviation training. Current training restricts vehicle use to established roads, trails,
and desgnated or gpproved firing positions. Based on the limited information available, Hawaiian
hoary bats are present in low numbers throughout PTA at dl times of year. The existing
information isinadequate to determine the abundance and distribution of bats on PTA; however,
we do know that bats roost, forage, and breed on PTA. Individua bats require live, foliated trees
for roogting during the day, and predominantly naturd areas with a plentiful insect prey base for
foraging during the night. Certain military activitieswill occur within tredland, shrubland, and
grasdand vegetation types on PTA/Keamuku Parcel that would destroy or adversdly affect
available roogting and foraging habitat for the Hawaiian hoary bat. In particular, availability of
suitable roost trees is thought to be the mgor limiting factor in the surviva of hoary bat
populations, including the Hawaiian hoary bat. Therefore, the effects andyss for this biologica
opinion will focus on potentid available roogting habitat.
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Based on the limited information available on habitat selection by Hawaiian hoary bats, the Service
makes the following assumptions about bat habitat use on PTA. For the purposes of this
biologica opinion, until research demongtrates that Hawaiian hoary bats aso roost in shrub
vegetation, dl treeland vegetation types and shrubland vegetation types with mamane or naio as
dominant or codominant components are assumed to provide available roosting habitat for
Hawalian hoary bats in the action area. All other shrubland vegetation types and grasdand
vegetation typesin the action area are assumed to provide available foraging habitat. Project
impacts to these tredland and shrubland vegetation types, including the other impacts of non-native
invasive plants and ferd ungulates, would result in converson of much of the exigting tredand and
shrubland vegetation to grasdands. Although bats frequently forage over open grassands, that
vegetation type is not considered aforaging habitat at risk in the action area. The Transformation
Biologicad Assessment provides no information on existing amounts of any of these vegetation
types or on future levels that will persst under ongoing military activities.

Although bats readily forage in open shrublands and grasdands, regeneration of shrubland
vegetation is not conddered a suitable replacement for lost tredand roosting habitat. Wildfire,
condruction, and military training in tredland vegetation types likely would be followed by
regeneration of shrubland and grasdand vegetation types as aresult of modified fire regimes,
eroson, invasion of non-native invasive plants, and the presence of feral ungulates. For this
biologica opinion, the Service consdersthat al potentiad avallable roosting and foraging habitat in
the Impact Area eventudly would be impacted over time, and that these impacts could result ina
cumulative loss of dl available roosting habitat in this area.

Direct effects of the proposed action on the Hawaiian hoary bat would primarily involve injury and
degth of bats resulting from habitat destruction or degradation thet significantly impairs essentia
behaviora patterns such as breeding, feeding, and sheltering (Table 3). These effects would occur
within potential available roogting habitat in PTA tredand vegetation types. Tredand and
shrubland vegetation would be burned as a result of wegpons live-fire and by wildfiresignited by
live-fire and other military congtruction and training activities. Trees and shrubs aso would be
damaged or removed during congtruction, live-fire, and maneuver activities. Loss of suitable
roosting and foraging habitat would induce short-term physiologica and nutritiond stressin
displaced bats by forcing them to fly further in search of new roosting or foraging areas (Service
2002). Individua bats possibly would find and adopt new roosting and foraging areas in a matter
of days, but the actua time required and the severity of physiologica stress are unknown. This
extraenergy demand may be critical for some bats, especidly pregnant or lactating femaes. Some
may not successfully produce young, or may give birth to pups with lower birth weights, delayed
development, and reduced survival. The effect of habitat |oss would differ for individua bats, with
some bats remaining unaffected and others suffering varying degrees of injury, or degth. The
potentia overdl effect of habitat |oss on the abundance and ditribution of Hawaiian hoary batsin
the action area would be lower reproductive fitness, reduced juvenile recruitment, and adeclinein
numbers.
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Table4. Adverseimpacts of Legacy and Transformation actions (without implementation of
minimization measures) to tredand and shrubland vegetation representing potentid available
roosting and foraging habitat for Hawaiian hoary batsin the PTA action area (excluding Keamuku

Parcdl).
Project Effects on Hawalian Hoary Bats Tredand Vegetation | Shrubland Vegetation
Destroyed/Degraded’ | Destroyed/Degraded*
hectares (acres) hectares (acres)

Live-Fire and Wildfire (PTA)

19,966 (49,317)

10,001 (24,704)

[Impact Areal [7,999 (19,766)] [5,309 (13,119)]
Off-Road Maneuvers — 956 ( 2,361) 1,379 ( 3,407)
High-Probability Ares?
Congtruction and Training Use of BAX and Unknown Unknown
AALFTR?
Congtruction and Maintenance of Unknown Unknown
Fire breaks/Fuel breaks®
Totd 19,966 (49,317) 10,001 (24,704)

Cumulaive impacts to existing areas of tredland or shrubland vegetation (without

implementation of minimization measures).

’BAX (Battle Area Course); AALFTR (Anti-Armor Live-Fire Tracking Range)

Direct effects dso would include the injury or deeth of individua bats by flames, heet, and smoke;
calligonswith vehicles, aircraft, and structures, faling trees and branches, and munitions impacts.
All roosting bats would be vulnerable to the direct effects of military activities throughout the yeer,
especidly lethargic or torpid roogting bats, pregnant and lactating femae bats, and non-volant
young. North American hoary bat femaes do not carry their young on foraging flights but leave
them at the roost tree until the pups are old enough to fly (see Menard 2001), a behavior likely
shared by Hawaiian hoary bats. In addition, lethargic and torpid roosting bats, pregnant females,
lactating femades, and non-volant young with reduced flight capability or maneuverability may fdl
when forced to abandon their roost trees or be crushed by the downed tree. These grounded bats
would likdly die from injuries sustained by the fdl or by vehicle strikes, trampling by personnd,
exposure, or predation. The direct effects of night training on foraging bats would be less severe,
as active bats likely would flee areas of intense human disturbance, dthough escape may incur an

additiona energy demand.

Indirect effects of the proposed action would result primarily from the future reduced availability of
tredland roosting habitat for Hawaiian hoary bats and from degradation of the tredland vegetation
that remains. A mgor factor that would indirectly impact the qudity of tredand vegetation is
fragmentation of native vegetation communities as a result of fire and military training activities,
particularly off-road maneuvers. Due to increased wildfire frequency and modification of
vegetation fud loads, military activities could dter the naturd fire regime in the action areg, with
adverse effects to the Structure, composition, and function of tredland vegetation communities.
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Tree regeneration aso would be impeded by project-induced effects of erosion, dust, soil
compaction, and root injury caused by vehicle and foot traffic, and the deleterious effects of non-
native invasive plants, seed predators (e.g., rats), and feral ungulates. Foraging habitat probably
would not be as serioudy affected asroosting habitat. The historic and future loss of this habitat,
and associated occurrences of Hawaiian hoary bats, are considered important.

Indirect effects dso would include disturbance (i.e., harassment) of individua bats that creates the
likelihood of injury to such an extent asto sgnificantly disrupt norma behaviora patterns such as
breeding, feeding, or sheltering. Disturbances that flush individua roosting bats from their trees
may occur due to the presence and noise of vehicles, heavy equipment, and human activity;
munitions and maneuvers that shake trees and terrain; and helicopter downdrafts that damage
rood-tree foliage. Lethargic or torpid bats that fall from their roost trees while trying to escape
these disturbances would be exposed to the potentidly lethd effects of fire, vehicle collisons,
trampling, exposure, and predators. If pregnant or lactating females and non-volant young are
forced to seek other roost trees, the additional energy stress could lead to lower reproduction,
surviva, and juvenile recruitment. Batsat PTA dready are exposed to the noise and disturbance
of exiding Legacy Forcetraining. Although these effects will increase with SBCT Transformation,
the Service considers habitat |oss, not noise and disturbance, as the mgor factor affecting the
abundance and digtribution of Hawaiian hoary bats in the action area. Furthermore, the Service
consderstheloss of potentia available tredand roosting habitat as the mgor limiting factor to the
Hawaiian hoary bat on PTA.

The potentia direct and indirect effects anticipated to occur as aresult of Legacy and
Transformation Training actions are summarized in Table 4 and discussed below.

Table 5. Potentid direct and indirect effects expected to occur to Hawaiian hoary bats as aresult

of Legacy and Transformétion training in the PTA action area.
Activity Direct Effects Indirect Effects
Live-Fre Training and Wildfire Degtruction/loss of roogting | Degradation and
and foraging habitat fragmentation of roosting
habitat
Off-Road and Dismounted Dedtruction/loss of roosting | Degradation and
Maneuver Traning and foraging habitat fragmentation of roogting
habitat
Condruction and Training Useof | Destruction/loss of roosting | Degradetion and
BAX and AALFTR! and foraging habitat fragmentation of roogting
habitat
Congruction and Maintenance of | Destruction/loss of roogting | Degradation and
Fire breaks/Fud breaks and Fence | and foraging habitat fragmentation of roogting
Units habitat
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Digturbance from Human Activity | Injury and death of bats Reduced reproductive
fitness juvenile
recruitment, and
population numbers
Vehicle and Structure Collisons Injury and death of bats Reduced reproductive
fitness juvenile
recruitment, and
population numbers
Aircraft Strikes Injury and death of bats Reduced reproductive
fitness juvenile
recruitment, and
population numbers
Noise Harassment of bats Reduced reproductive
fitness, juvenile
recruitment, and
population numbers
Fence Unitswith Ungulate Enhanced survivd of Enhanced regeneration of
Control roosting habitat roosting habitat
Avoidance Measuresin Pdila Enhanced surviva of Enhanced regeneration of
Criticd Habitat roosting habitat roosting habitat

Fire Management Areas Reduced destruction/loss of | Reduced degradation and
roosting habitat fragmentation of roogting
habitat

Habitat L oss Resulting from Wildfire

The primary effect of Legacy and Transformation training on the Hawaiian hoary bat would result
from the eventud loss of potentid available roogting and foraging habitat within PTA. Without
implementation of the Army’s proposed WFMP, this cumulative habitat 1oss could amount to
approximately 11,645 hectares (28,775 acres) of tredland vegetation, or about 58 percent of that
currently existing on PTA. Roosting habitat may be destroyed and remaining habitat degraded due
to increased fragmentation and disturbance resulting from wildfire,

Wildfireisasgnificant threat to native vegetation throughout the action area and risk of wildfireis
increased due to ongoing and future live-fire training actions. The Impact Area (see Figure 4) is
the danger area where dl rounds and mortars from the firing points land. The Impact Area has
been used for decades and is off-limits to unauthorized personnel due to fired munitions hazards.
Firesare not controlled in the Impact Area (due to the presence of unexploded ordinance) and
uncontrolled fires may potentidly spread from the Impact Areato other areas of the ingtdlation or
that afire could ignite outside of the Impact Areadue to training error (an errant round or
pyrotechnic), discarded cigarettes, catalytic converter, cookstoves at bivouac, or other unforeseen
event. Because the Impact Areais unsafe for human activity, surveys for listed species cannot be
conducted, and the magnitude of habitat loss for the Hawaiian hoary bat cannot be accurately
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determined. Furthermore, vegetation destruction within this large, central Impact Area fragments
natura habitats for bats, thereby diminishing the abundance and distribution of the subspecies on
PTA. The Service has determined that there is a high probability that roosting habitat for the
Hawaiian hoary bat within the Impact Areawill be lost through time due to fire or direct impact of
live-fire munitions. In addition, tredland habitat that is not directly destroyed by live-fire and
wildfire could be degraded due to increased fragmentation and disturbance resulting from wildfire
and military activities. The historic and future loss of this habitat, and associated occurrences of
Hawaiian hoary bats, are considered important.

The significance and magnitude of wildfire threats could be more accuratdly predicted if the history
of wildfire occurrence and frequency on PTA were better known. Currently, thereisno
information on the expected future annua 1osses of different vegetation types that would occur in
the action area due to fire, predicted annua regeneration rates after fire, or the extent to which fire
losses will be reduced in Fire Management Areas. Most records of past fireson PTA congst only
of date, time, and location, with little or no information on fire Sze and extent of damage to
vegetation; the greatest potentia threet of wildfire, however, isin the western and northern parts of
PTA. The WFMP dates that over 3,238 hectares (8,000 acres) have burned on PTA outside the
Impact Area over about the last 13 years (from July 1990 until April 2003, the date of the
Transformation Biologica Assessment). From this information, the Service computes an average
of about 254 hectares (628 acres) per year could be burned on PTA outside the Impact Area.

Lacking adequate data on historica and potential habitat losses due to wildfire, the Service
assumes that over time, fire damage would result in a cumulative, permanent loss of potentia
available roosting habitat for Hawaiian hoary bats. Based on what is known of PTA’s past fire
history, the Service anticipates that an average 254 hectares (628 acres) of al habitat types may
burn per year outside the Impact Area. About 38 percent of the existing vegetation on PTA
outside the Impact Area conssts of tredland vegetation. Accordingly, we assume that 38 percent
of the average annual burn area outside of the Impact Area, or approximately 97 hectares (240
acres), consds of treeland vegetation providing potentia available roosting habitat for bats. In
addition, project impacts to bat roosting habitat cannot be minimized or offset within the Impact
Areaor the high-probability Stryker off-road maneuver area, which together comprise
agpproximately 8,955 hectares (22,128 acres) of tredland vegetation. The amount of tredland
habitat outside of the Impact Area and the high-probability Stryker off-road maneuver areathat
will not be fenced to exclude ungulates is gpproximately 2,690 hectares (6,647 acres); adverse
impacts to bats will be offsat in this area primarily by implementation of the WFMP. Dueto the
dynamic nature of habitat recovery from fire, over time amosaic of burned and recovered areas
would result with Transformation. Fence units and the remova of feral ungulates will enhance the
regeneration of tredand vegetation; unfenced areas, however, likely would convert to grassand
cover. With implementation of the WFMP and management of the fenced units, we anticipate that
amgority of the tredland habitat outsde of the Impact Area and the high-probability Stryker off-
road maneuver areawill be maintained to sustain the PTA bat population.
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Thereis the potentia that roosting habitat outside the Impact Area could adso be impacted from a
wildfire event. However, implementation of the Army’s WFMP as outlined in the Project
Description will contribute toward offsetting training actions at PTA by reducing the frequency,
intengty and size of fireson PTA. Therefore, we anticipate that implementation of the WFEMP will
reduce the risk of fire ignition, or if afire does ignite in native vegetation, the measures to combat
the firewill curtall it from becoming a catastrophic event. A key aspect of the WFMP isthat fud
corridors and fireffuel breaks will subdivide the western portion of PTA into defensible areas and
fire would not travel out of one of these management areas (see Figure 7). Thus, the effects of
wildfire would be reduced and the loss of tredand vegetation minimized over the western portion
of PTA dueto Fire Management Areasin addition to al the other measures discussed in the
Genera Effects and Project Description. The Army aso proposes to congtruct and maintain
approximately 9,307 hectares (23,000 acres) of fence units, including alarge exclosurein PTA’s
western range and five smdl exclosuresin PTA’ s eastern range. The areas that will be fenced
currently contain gpproximately 5,406 hectares (13,359 acres) of tredland communities providing
potentia available roosting habitat for Hawalian hoary bats. While fencing would not protect
vegetation from the effects of fire, the Service assumes that the regeneration of potentid avallable
tredland roosting habitat would be enhanced in fence units due to remova of ungulates (reduced
browsing pressure on new tree seedlings) combined with invasive non-native plant control. These
measures would minimize and offsat habitat potentia |osses from live-fire and wildfire.

Habitat L oss Resulting from Maneuver Exercises

Potential impacts to Hawaiian hoary bats associated with SBCT training include off-road vehicle
traffic on PTA and the Keamuku Parcdl; increased use of al ranges, especidly live-fire ranges;
and increased aircraft use. The SBCT off-road mounted maneuver areawill be principally based
on the Keamuku Parcel, and the northern portion of PTA (excluding Pdila critica habitat). The
Army currently identifies approximately 3,563 hectares (8,804 acres) on PTA proper as high-
probability off-road maneuver areas, in addition to the approximately 9,704 hectares (23,979
acres) of the Keamuku Parcd. Off-road mounted maneuver exercises in these areas would
directly affect roosting and foraging habitat for Hawalian hoary bats through physica destruction of
vegetation by munitionsimpeacts, vehicles, and personnel. Off-road maneuvers would indirectly
affect those habitats through erosion, soil compaction, and root injury; other effectsin maneuver
areas would result from the introduction of dien species and the presence of feral ungulates. The
identified PTA off-road maneuver area contains approximately 956 hectares (2,362 acres) of
exidting tredand vegetation providing potentid available roosting habitat for bats, or about five
percent of the total treeland vegetation now present on PTA. That off-road maneuver area aso
contains gpproximatdy 1,379 hectares (3,408 acres) of existing shrubland vegetation providing
potentia available foraging habitat for bats, or about 14 percent of the tota shrubland vegetation
now present on PTA. The Keamuku Parcel conssts mostly of pastureland and contains little, if
any, potential available tredand roosting habitat (although it likely provides some foraging habitat).

We do not know the frequency, or number of Stryker vehicles, that will utilize the off-road
maneuver aress either within the northern portion of PTA, or the Keamuku Parcdl, each year. Itis



Colond David L. Anderson 168

our understanding that multiple Stryker vehicles will be driven in formations across any and dl
accessible land within these designated areas. Therefore, we determined that it thereisavery high
probability that off-road maneuver areas will be completely impacted over time. Thisloss of
habitat aso creates population and habitat fragmentation, essentidly diminishing the roosting range
of the Hawaiian hoary bat on PTA. The Stryker maneuver areas are not off-limitsto Natural
Resources gaff conducting management actions, however it would not be prudent to invest time
and resources into these high-use training areas because it is likely that remaining tredland roosting
habitat will be logt in the long-term. The historic and future loss of this habitat, and associated
occurrences of Hawaiian hoary bats, are considered important.

In addition to off-road vehicle use, other activities associated with day and night maneuver
exercises that could impact bat habitat include dismounted movements of troops and individud
soldiers, mechanica excavation, bivouac, and hdlicopter operations. Direct and indirect impacts
to Hawaiian hoary bats associated with dismounted maneuvers, which may occur dmost anywhere
outside the Impact Area, and could result in some trampling of vegetation as soldiers move through
an area providing available roogting and foraging habitat. Bivouac is another Ste-intengve activity
that affects soil and vegetation through set-up and use of temporary field camps, vehicle traffic,

and helicopter operations. The number and extent of bivouac Sites that are established each year
are unknown, and bivouac is redtricted in areas such as pdila critica habitat, Kipuka
Kdawamauna, Kipuka Alaa, and Puu Kapele. Bivouac would be restricted from areas with
listed species and generdly dlowed only at pre-gpproved firing points and ranges or by requesting
dternate gtes from the Naturd Resources office. To minimize the effect of traning maneuvers
within tredland and shrubland habitats, soldiers are, and will continue to be briefed to avoid

impacting or cutting any native vegetation.

Habitat L oss Resulting from Construction Projects

Congtruction of the Battle Area Course and Anti-Armor Live-Fire Tracking Range would ater or
destroy vegetation, including listed plants, over approximately 1,740 hectares (4,297 acres).
Although the Anti-Armor Live-Fire Tracking Range area is described as mostly pahoehoe lava,
the Transformation Biological Assessment provides no information on existing vegetation cover,
including roosting and foraging habitat for Hawaiian hoary bats. However, the loss of habitat
associated with the Anti-Armor Live-Fre Tracking Range is primarily located within the Impact
Areaand loss of this areais anticipated through time.  After congtruction, military training use of
the Battle Area Course would impact gpproximately 840 hectares (2,075 acres); military training
use of the Anti-Armor Live-Fire Tracking Range would impact 260 hectares (643 acres) per
range. Indirect impacts associated with the risk of fire and the introduction of aien species
resulting from military training use in the Anti-Armor Live-Fre Tracking Range and Béttle Area
Course include increased risk of wildfire and dust.

Congruction impacts to non-woody listed plants resulting from these new training facilities will be
minimized by implementation of fire minimization measures and by propagation and outplanting to
establish new populations in their current locations. Outplanting of the non-woody species
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involved, however, would not replace lost tredland roosting habitat for bats. The Battle Area
Course and Anti-Armor Live-Fire Tracking Range congtruction areas comprise only 1.8 percent
and 1.4 percent, respectively, of the total PTA/Keamuku area, but impacts to treeland vegetation
occurring there would contribute to the overal reduction of available roosting habitat for Hawaiian
hoary batsin the action area. Because the Transformation Biological Assessment does not
address potentid impacts of training facility construction on Hawalian hoary bats and does not
propose any minimization measures to reduce potential congtruction impacts to beats, the Service
assumes those impacts would exacerbate the destructive, habitat-fragmenting effects of live-fire,
wildfire, and military training on existing tredland roogting habitat. Therefore, we evaduate the area
of treeland vegetation impacted by congtruction of the Battle Area Course and Anti-Armor Live-
Fire Tracking Range as incorporated into the overal, net project impactsto tota tredand
vegetation that would occur on PTA as aresult of wildfire, as described above (“Habitat Loss
Resulting from Wegpons Live-Fire and Wildfire’). That net loss incorporates the Army’ s existing
and proposed measures to protect and enhance vegetation within fence units, pdilacritica habitat,
and Fire Management Aress.

Congtruction and annua maintenance of fire bresks, which would be kept as bare soil, would
permanently remove an undetermined area of potentid tredand roosting habitat and potentia
shrubland foraging habitat for Hawaiian hoary bats. All trees and shrubsin fire breaks and fud
breaks will be removed (except in pailacritical habitat where trees may be limbed to two meters
(sx feet). Smilarly, congtruction and annua maintenance of fud breaks (fue management
corridors) would permanently remove an undetermined area of potentia tredand roosting habitat
and potentia shrubland foraging habitat. Four mgor fireffue breakswill be digned to contain
wildfires and protect five designated Fire Management Areas. These five areas of reduced
wildfire risk would protect an undetermined area of tredland roosting habitat and shrubland
foraging habitat. The amount of protection provided to vegetation would depend upon the efficacy
of fire bresks/fuel breaksin preventing the spread of wildfire into the Fire Management Aress.
The Army also proposes to construct and maintain gpproximately 9,308 hectares (23,000 acres)
of fence units, including alarge exclosurein PTA’s western range and five smal exclosuresin
PTA’seagtern range. The areasthat will be fenced currently contain approximately 5,406
hectares (13,359 acres) of tredland communities providing potentid available roosting habitat for
Hawaiian hoary bats. Fera ungulates will be removed in the proposed fence unit through public
hunting programs and contracted aeria control, to enhance surviva and regeneration of the unit's
vegetation. Military uses within the fence units include on-road maneuvers or dismounted
maneuvers. While fencing would not protect vegetation from the effects of fire, the Service
assumes that the regeneration of potential availaole tredand roosting habitat would be enhanced in
fence units, and will minimize and offset habitat |osses from live-fire and wildfire. Locations of all
fence dignments will be determined by the PTA Implementation Team, with approvd of the Army
and the Service.

Injury and Mortdlity of Hawaiian Hoary Bats  Disturbance
The Transformation Biologica Assessment does not address the direct injury and deeth of
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individua bats due to the disturbing presence of intense human activity. Potentid direct impactsto
bats include disturbances from wildfire, live-fire, vehicles, equipment, and other training actions
that inadvertently injure or kill roogting or flying bats. These disturbance impacts are likely
throughout dl training areas where bats are present, including the Impact Area. Disturbances that
flush bats from their roost trees would disrupt norma deep patterns or torpor. Lethargic or torpid
bats may not be able to respond rapidly to the need to abandon the roost, increasing the risk of
injury or death from hest, flames, and smoke. Bats aso could be crushed in faling trees or struck
by branches and foliage broken or blown by helicopter downdrafts. Bats didodged from their
roosts may not be able to fly due to injury or depleted energy reserves, and grounded bats would
be vulnerable to fire, vehicle strikes, trampling, and predators. Injury and death of pregnant or
lactating females and non-volant young would indirectly affect the PTA bat population by lowering
reproductive fitness, juvenile recruitment, and abundance.

Bats are so amdl and cryptic that even experienced biologists are unable to locate them at roost
dgtes. Bats emerge from their roosts around sunset to forage through the night, but the few exigting
studies of bats a PTA offer conflicting results on pesk foraging times. Jacobs (1993a) noted bat
activity remained congtant, without any noticeable peak, until at least the end of the sampling
period at 0230 hours. In contrast, Cooper et al. (1996) observed a peak in bat activity at 2000-
2100 hours and no bats at dl during the early morning; other biologists aso have noted little or no
bat activity in the early pre-dawn hours (e.g., Kepler and Scott 1990). Therefore, training
resrictions & certain times of night may not be effective in avoiding or minimizing disturbance
impacts on foraging bats.

Injury and Mortdity of Hawaiian Hoary Bats. Structure Collisons

The Transformation Biologica Assessment does not address the potentid that flying bats, stressed
by noise and the disturbance effects of intense levels of human activity, may collide with vehicles
and equipment. Hawaiian hoary bats occasondly are killed by vehicles, impaed on barbed wire
fences, blown againgt tructures or vehicles by strong winds, injured by collision with guy wires,
and found dead under windmills (Belwood and Fullard 1984, Tomich 1986a, Kepler and Scott
1990, Menard 2001). Bat collisons have been documented a severd locationsin the United
States, Canada, Europe, and Audtrdia at wind-energy generation plants, television towers,
communications towers, lighthouses, tall buildings, powerlines, and fences (Erickson et al. 2002).
Batskilled a wind turbines have been found since 1972 in severd U.S. sates. Most dead bats
found at wind turbines are North American hoary bats and red bats (Lasiurus borealis); 62
percent of dl documented collison fatdities (n=616) are North American hoary bats.

Nocturnal insectivorous bats locate their prey by echolocation, and can adso detect large
landscape features and navigate around obstacles. Some studies suggest bats can avoid colliding
with moving objects better than stationary ones (Erickson et al. 2002). However, bat
echolocation is a sonar system that works only over short distances. For long-distance orientation
bats rely on sight (Kako and Schnitzler 1998), which may not be as efficient in detecting obstacles
(Erickson et al. 2002). North American hoary bats may be more susceptible to wind turbine
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calligons because their flight is rapid but less maneuverable (Erickson et al. 2002); however, the
Hawaiian hoary bat seems cgpable of both rapid, less maneuverable flight in open habitats and
dower, more maneuverable flight in vegetated areas (Jacobs 1993a). Lights on structures may
increase the probability of bat collisons, ether by causing temporary blindness or disorientation, or
by attracting bats to swarming insects. The potentidly deleterious effect of exterior lighting, and
the potentid for collison mortality in generd, have not been investigated in Hawaiian hoary bats
The Transformation Biologica Assessment proposes no minimization measures to avoid or reduce
the collision potentia of military activities on Hawaiian hoary batsin the action area

Injury and Mortdlity of Hawaiian Hoary Bats. Aircraft Strikes

The Routine Biological Assessment notes that helicopters are more likely to affect bird behavior
than fixed-wing arcraft, and that low-flying, fixed-wing aircraft are more likely to impact birds than
those at high flight dtitudes. These remarks likely dso pertain to bats. Day and night activities
associated with avidion training and support include takeoff/landing, maneuver, and agrid gunnery
training; and normal, nap-of-the-earth, contour, and low-devation flights. Nap-of-the-earth flights
occur throughout PTA at atitudes no lower than 30 to 48 meters (100 to 158 feet) above ground
level, and likely occur within bat flight space. Air Force and Nava aviation training at PTA
consgts of amilar activities at dtitudes restricted to above 229 meters (755 feet) above ground
leve, which would not affect flying bats. Fixed-wing arcraft are unlikely to significantly affect bets
due to dtitude of operation and infrequent use, and low-dtitude flights are restricted to Bradshaw
Army Airfield. Foraging Hawaiian hoary bats often fly 30 meters (100 feet) and more above tree
canopy height and commuting bats fly 150 meters (495 feet) or more above the ground (Kepler
and Scott 1990). The mean flight dtitude for Hawaiian hoary bats observed a PTA ranges from
10 to 150 meters (33 to 495 feet), with an overal mean of 31+29 meters (103+96 feet) (n=37
bats) (Cooper et al. 1996). Bats at Bradshaw Army Airfield and surrounding habitat have been
observed foraging at dtitudes of 15 meters (50 feet) or more. According to the Transformation
Biologica Assessment, no bird or bat strikes have been reported at PTA, dthough unquantifiable,
the likelihood of bird or bat strikeswith Army training would be low. However, Peurach (2003)
documented awildlife trike by aU.S. Air Force T-37-B jet with a North American hoary bat
over Lawton, Oklahoma. The bat strike occurred at an dtitude of 2,438 meters (8,000 feet), an
dtitudina record for this species, and the remains were identified microscopicdly by the U.S.G.S.
Patuxent Wildlife Research Center.

According to the Transformation Biologica Assessment, aviation impacts on listed species would
be minimized to very low or inggnificant levels by using dedicated landing and pick-up zones at
pre-approved firing points and ranges or requesting dternate sites from the Army Natural
Resources Office, reporting al bird or bat strikes to the Natural Resources Office, and reinitiating
consultation for any unauthorized take. Helicopter insertions would occur at firing points
throughout PTA/Keamuku Parce but are prohibited in pailacritical habitat and Kipuka
Kdawamauna. In addition, aircraft are restricted in paila critica habitat to dtitudes above 610
meters (2,013 feet) above ground level and a maximum of seven helicopters are dlowed in the
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areaa any giventime. The Service agrees no other practical measures are available to avoid or
minimize the incidence of arcraft srikes on Hawaiian hoary bats.

Harassment of Hawaiian Hoary Bats. Noise

Noise levels would increase in frequency and volume during various condruction projects and with
SBCT training activities. According to the Transformation Biological Assessment, noise
consdered harmful to humans (i.e., louder than 120 decibels) is caused by artillery live-fire, small
armsfire, grenades and grenade smulators, anti-armor wegpons, and aircraft (helicopter and
fixed-wing). Artillery probably isthe most sgnificant threet to noise-sendtive animds, and noise
would be continuous in off-road maneuver aress. In addition, the physical presence of vehicles,
arcraft, heavy equipment, and personnel would exacerbate noise disturbances. Noise levels
would increase about three percent at Bradshaw Army Airfield with SBCT use of larger aircraft.
Fixed-wing aircraft and helicopters could produce noise levels at about 85 decibels when
operating at dtitudes lower than 122 to 152 meters (400 to 500 feet) above ground level. No
information is available on decibd levels that may adversdly affect Hawaiian hoary bats. The
Routine Biological Assessment describes hdlicopters as the most sgnificant threet to noise-
sendtive animds, especialy during low-flight operations. Roosting bats during the day may be
disturbed from their roosts, and foraging bats during the night may be deterred from preferred
foraging aress.

As noted in the Transformation Biologica Assessment, afew studies have investigated noise
effectson birds. The species investigated responded differently to noise from ground sources and
arcraft, both in the extent of flushing response or habituation to noise. The effect of behaviora
responses on reproductive success dso differed among the species investigated, with adverse
effects ranging from less time spent by adults incubating eggs or feeding young to nest
abandonment. Noise effects have been studied for only one Hawaiian species (a bird); elepaio
were not significantly affected by noise generated from military activities on Oahu (VanderWerf
2000). No wildlife noise andysis has been conducted on PTA, and the response of Hawaiian
hoary bats to military noise is unknown.

The Transformation Biologica Assessment reports that military maneuvers near agray bat (Myotis
grisescens) roost cave in the continenta United States resulted in abandonment of the cave, and
that Indiana bat (M. sodalis) hibernation can be disrupted by disturbancesin or near hibernacula
(caves). Batsthat are awakened prematurdly from hibernation by noise disturbances suffer an
energetic cost in logt fat reserves that cannot be replaced. The Transformation Biologica
Assessment suggests that Hawaiian hoary bats probably do not hibernate on Hawaii (but provides
no supporting data), So noise impacts may not be as important as they are to continental species.
In fact, no information is available on hibernation or torpor in Hawaiian hoary beats, either ona
seasond or daily basis, dthough the subspecies apparently is capable of atorpid state (Tomich
1974; Tomich 1986a; Menard 2001). The Transformation Biologica Assessment aso notes that
noise probably has not excluded native vertebrate species from PTA, but does not address
whether noise has reduced the potentia abundance and distribution of Hawalian hoary bats there.
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The Service evaduated the effects of noise on Indiana bats at a summer maternity roost located
about 0.6 kilometers (one mile) from an interstate highway near the flight path of the Indiangpolis
International Airport, Indiana (Service 2002). Bats at the roost site were exposed to dmost
continuous highway noise above background levels and to high noise levels from arcraft over-
flights. The Service concluded that noise levels detected at the roost were tolerated by the
resident bat colony at least to the extent that summer roosting and foraging habitat were not
abandoned. While this case indicates some bat species may habituate to noise in certain situations,
the reaction of Hawalian hoary bats to louder noises at closer quartersis unknown.

If Hawaiian hoary bats do react negatively to military training noise, many of the direct and indirect
effects of noise would be smilar to those associated with physica disturbance and in many
ingtances would occur in conjunction with such disturbances. Noise harassment would creste the
likelihood of injury to individua bats, to such an extent as to sgnificantly disrupt norma behaviora
patterns such as breeding, feeding, and sheltering. Noise may dartle bats from their roosts,
disrupting deep patterns or torpor. Lethargic or torpid bats may not be able to respond rapidly to
the need to abandon the roost, increasing the risk they would be injured or killed by hegt, flames,
and smoke. Bats aso could be crushed in faling trees or struck by branches and foliage broken
or blown by helicopter downdrafts. Bats didodged from their roosts may not be able to fly due to
injury or depleted energy reserves, and grounded bats would be vulnerable to fire, vehicle Strikes,
trampling, and predators. These effects would be particularly serious for pregnant or lactating
femaes and non-volant young. Theindirect effects of physiologica stress associated with noise
disruption of norma behaviora patterns would result in reduced reproductive capecity, juvenile
recruitment, injury, or death. Nothing is known about the response of Hawaiian hoary bats to
noise generated by different intengties and durations of military activities, or the extent to which
bats may become habituated to noise disturbances. Bats possibly would be deterred from using
daytime roogting or nighttime foraging areas because of intense levels of noise associated with
humean activity.

SBCT Trandormation Minimization Measures

The Transformation Biological Assessment provides no specific measures to protect or replace
lost or damaged roosting habitat for Hawaiian hoary bats. The Army proposes to ameliorate
adverse impacts to populations or occurrences of listed plants by preparing a PTA Implementation
Plan to enhance the distribution and abundance of listed plant species. Those measures include
control and management of wildfire, eroson, dust, and non-native species (i.e., invasve plants,
smal mammals, invertebrates, and ferd ungulates), as well as propageation and outplanting of native
plants. Potentia adverse impactsto bat habitat will be offset as aresult of the Army’ s proposed
genera minimization measures such as fencing and removing ungulates from an additiond 9,307
hectares (23,000 acres). These proposed measures will enhance the woodland and shrubland
habitats which will provide additiona roosting and foraging habitat for bats.

The greatest benefit of Army minimization measures to Hawaiian hoary bats will result from the
congtruction and maintenance of fence units to control the adverse effects of ferd ungulates on
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native vegetation. The Army dso intends to survey the fence sitesfor federaly listed species. The
fence units (including fenced portions of the Kipuka Alaa) will enhance the surviva and
regeneration of approximately 6,953 hectares (17,180 acres) of tredland vegetation providing
potential available roosting habitat for bats. This amount represents about 35 percent of the total
tredand area of PTA proper (excluding the Keamuku Parcdl) that will be protected within fence
units. In addition, approximately 1,369 hectares (3,382 acres) of other palilacritica habitat areas
are unfenced but receive varying degrees of protection through training retrictions.

The Army’sWFMP includes a Fire Danger Rating System and a Wildfire Prevention Anaysisto
prioritize areas for pre-suppresson funding and implementation. Five priority pre-suppresson
aress, or Fire Management Aress, are designated through the establishment and annua
maintenance of fire breaks and fud bresks (fuel management corridors). All Standard Operating
Procedures to minimize training impacts will be reviewed for SBCT Transformation, and the PTA
Environmentd Office will review dl training plans for potentid impactsto lised soecies. In
addition, the PTA Implementation Team will develop and implement a PTA Implementation Plan,
athough the Army has not proposed any specific measures to reduce threats to the Hawaiian
hoary bat. Findly, the Army will reinitiate consultation with the Service each time fire affects lands
beyond the action area.

SUmmary
The Service anticipates incidenta take of Hawaiian hoary bats will be difficult to detect and

quantify. Individuds are smal and cryptic, and roost solitarily in tree foliage, so finding deed or
injured batsis unlikely. The Service does not consider ingpecting individua standing or downed
trees asapractica survey method and does not recommend it as a means to determine incidental
take (Service 2000). Monitoring to determine the presence of individua bats over an extensive
areais not feasible ether for solitary, tree-roosting bats using current technology (O’ Sheaand
Bogan 2000). However, the level of adverse impacts can be anticipated by the area of suitable
habitat affected. These impacts will be offset by the congtruction of additiona fence units that will
remove the ongoing browsing pressure from ungulates and dlow for naturd recruitment of tredand
vegetation, and by implementation of the WFMP. (Thetotd amount of habitat [oss shownin
Table 5, asindirectly measured by impacted tredland roosting habitat, does not account for the
future reduction in habitat |oss anticipated to result from WFMP implementation.) The Service
consdersthe use of potentid available habitat to indirectly measure project effects on the
Hawaiian hoary bat as a reasonable approach to conservatively estimate the range of a speciesin
an areawhen extensive surveys have not been conducted (Service 2000). The vdidity of usng
habitat measuresis corroborated by the documented presence of Hawalian hoary batsin severd
locations on PTA throughout the year.

The direct and indirect effects of SBCT Transformation are expected to result in acumulative loss
of the available roosting habitat for Hawalian hoary bats in the Impact Area and off-road
maneuver area, due to habitat destruction, degradation, and fragmentation. Thereis dso the
possibility that tredland roosting habitat could be lost outside of the Impact Area but the risk of this
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loss will be reduced by the WFMP. The severity of these effects on Hawaiian hoary bats would
largely depend upon the frequency, intensity, location, and extent of wildfire, live-fire, and
dismounted maneuvers that would occur repeatedly in the same areas. The ongoing adverse
effects of roogting habitat oss would accumulate over time with the continuation of military training
in the action area. The magnitude of direct and indirect effects of habitat loss (particularly of
roosting habitat), however, and the number of bats actudly injured or killed, is unknown. It isour
biologica opinion that al direct and indirect impacts of the proposed action, when considered over
the entire PTA/Keamuku Parcel action area, would be of concern over time without the
implementation of minimization measures.

The Service andyzes the effects of the proposed action based on the assumption that the Army’s
existing and proposed minimization measures will be implemented to offset project-induced
impactsto listed species. These measures will only partidly offset the negative effects of military
training and wildfire on bats. Nether the Routine nor the Transformation Biological Assessments
propose specific measures or guidelines to address potentia impacts to bats or their habitat. The
Army aso proposes no monitoring protocols to identify the presence of batsin particular habitat
types, no procedures to protect bats from direct harm or harassment, and no reforestation is
specificdly identified to enhance or restore bat roosting habitat. However, the proposed fencing
activities will remove the ongoing browsing pressure from ungulates and alow for naturd
recruitment of damaged tredand vegetation. In addition, implementation of the WFMP will reduce
the frequency, intendity, and size of fireson PTA outside the Impact Area. Consequently, adverse
impects to the Hawaiian hoary bat associated with Army actions will be minimized and offset by
fencing, ungulate remova, and wildfire threet abatement. This determination is based upon
measures contained in the Project Description, implementation of the WFMP, and Standard
Operating Procedures promul gated specificaly to reduce impacts of Army actions on listed plant
Species.

Impacts to bat roosting habitat would be minimized by the construction of six fence units over
approximately 9,308 hectares (23,000 acres) on PTA and the subsequent removal of ungulates
from these areas. These fence units contain approximatey 5,406 hectares (13,359 acres) of
tredland communities providing potentia available roosting habitat for Hawaiian hoary bats, and
the exigting fenced portions of the Kipuka Alaa contain gpproximately 1,547 hectares (3,823
acres) of tredand communities. Thus, proposed and existing fence units will contain gpproximeately
6,953 hectares (17,181 acres) of treeland vegetation. (Note that existing fence units for Kipuka
Kaawamauna and Kipuka Aldawill be encompassed within the western portion of the new,
proposed fence unit.) Fera ungulates will be removed in the proposed fence units through public
hunting programs and contracted aeria control, to enhance surviva and regeneration of native
vegetation. In particular, the western fence unit when completed will enclose alarge, contiguous
areathat contains the best-quaity remaining native woodland and shrubland habitats on the
ingdlation, including approximately 5,190 hectares (12,825 acres) of tregland vegetation
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providing potentia available roosting habitat for bats. The remova and continued control of non-
native ungulates in fence unitswill contribute toward the restoration of damaged vegetation, and
will enhance the surviva and regeneration of tredland roosting habitat for bats.

Locations of dl fence dignments will be determined by the PTA Implementation Team, with
goprova of the Army and the Service. In addition, the PTA Implementation Team, will develop
management protocols for rare plant conservation, augmentation, and reintroduction; rodent and
invertebrate control; and invasive plant control. Standard Operating Procedures will be revised to
minimize the additiona environmenta impacts associated with SBCT Transformation and
emphasize protection of the vegetation. All these measures will further enhance the foraging and
roosting habitats used by bats.

Table 6. Areaof treland vegetation types where take of Hawaiian hoary bats is possible/likely,
as measured indirectly by potentid available roogting habitat, in the PTA action area (excluding the
Keamuku Parcdl).

Project Effects on Hawalian Hoary Bats Tredand Vegetation Tredand Vegetation
Destroyed/Degraded” | Maintained/Enhanced?
(hectares [acres]) (hectares [acres])

Live-Fire and Wildfire (PTA)? 19,966 (49,317) --

[Impact Areg] [7,999 (19,766)] --
Off-Road Maneuvers — 956 (2,361) --

High-Probability Arest
Congtruction and Training Use of BAX , ,
and

AALFTR*®
Congtruction and Maintenance of , ,

Fire breaks/Fuel breaks'
Fence Units*® -- 6,953 (17,180)
Unfenced Pdila Critica Habitat Areas -- 1,369 (3,382)
Fire Management Areas ' '
Tota 19,966 (49,317) 8,321 (20,562)
Net Tredand Vegetation Destroyed or 11,645 (28,754) --

Degraded

ICumulaive impacts to exigting tredand vegetation; includes subset effects associated with
the Impact area, Off-Road Maneuvers, fire breaks/fuel breaks.

Surviva and regeneration of tredland vegetation enhanced through ungulate control.
3Exduding Keamuku Parcd.

“Additional impacts expected to occur in aress affected by live-fire and wildfire,

°Baitle Area Course (BAX); Anti-Armor Live-Fire Tracking Range (AALFTR).
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®Including fenced portions of Kipuka Alda
"Undeterminable from information provided in the Transformation Biological Assessment.

Tredand vegetation trends should be monitored in military training areas, fence units, and Fire
Management Areas outside the Impact Area. The Service considers monitoring as a term and
condition necessary to evauate the underlying assumptions made about the presence of bats and
their use of roogsting and foraging habitats. Such monitoring will provide a more specific measure
of the protective adequacy of the Army’s minimization measures and the terms and conditions of
thisbiologica opinion. Information gained from monitoring will be used to readjust Srategies for
avoiding and minimizing teke of Hawaiian hoary batsin the action area. Monitoring aso will
collect vauable scientific data that would contribute to recovery of the Hawaiian hoary bat.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, loca or private actions thet are reasonably
certain to occur within the area of action subject to consultation. Future Federd actions will be
subject to the consultation requirements established in section 7 of the Act and, therefore, are not
considered cumulative to the proposed action. According to the Transformation Biologica
Assessment, two non-Federal actions are reasonably certain to occur on lands adjacent to the
PTA/Keamuku action area: aprivate residentia development is planned at Waikii Ranch, and a
State capitd improvement project is planned by the Hawaii Department of Land and Natura
Resources. No further information is available for the Waikii Ranch project. The State project
will establish afire bresk dong a previoudy disturbed power line corridor that will connect to the
northern PTA fire break. The direct and indirect impacts of vegetation destruction would be
minimized by surveying the proposed fire bresk route for listed species; dtering the route where
necessary to avoid direct habitat impacts; limbing trees rather than removing them; and leaving a
patchy mosaic of fud-reduction cover types that will include native grasses, shrubs, and trees. The
Service is unaware of any other future State, local, or private actions that are reasonably certain to
occur within the action area covered in this biologica opinion and that would not be subject to
Army section 7 review.

CONCLUSION

After reviewing the current atus, the environmenta baseline, the effects of the proposed action,
and the cumulative effects, it isthe Service s biologica opinion that implementation of the
proposed action discussed herein is not likely to jeopardize the continued existence of any species
covered in thisbiological opinion or adversely modify or destroy pdilacritica habitat. This
conclusion is based on the following factors:
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1 The Service anticipates that the direct and indirect effects of the proposed
actionwill result in adecline in the number of Hawalian hoary bats in the action
area. This conclusion isbased on the eventua, cumulative loss of al potentia
available tredland roogting habitat in the action area as aresult of Legacy and
SBCT Transformation training. However, the adverse effects of the proposed
actions will be minimized by such measures as the congtruction of 9,307 hectares
(23,000 acres) of new fence units, remova of ungulates, implementation of the
WFMP, incluson of Hawaiian hoary bat conservation and management into the
Implementation Plan, and monitoring Hawaiian hoary bat presence and
abundance.

2. The Service does not expect that Hawaiian hoary bats occur in large
concentrations at PTA and only asmal proportion of the bat’s overdl range on
the idand of Hawaii islikely to be affected by the proposed actions on the
indalation. Thislossof batsat PTA isnot likely to affect the satus of the
subspecies on Hawaii or throughout the State because this represents a small
proportion of the Hawaiian hoary bat's overall range. The entire PTA/Keamuku
action area comprises only about 13 percent of the bat’ s current range on Hawaii
and approximately seven percent of its current State-wide range.

3. Therewill be direct and indirect adverse impactsto listed plant species from
Legacy and Transformation training. Severd measures have been included in this
consultation to offset training impacts to plants. Approximately 9,307 hectares
(23,000 acres) of fence units will be congtructed and ungulates removed to alow
natural habitat restoration and recruitment of these listed plant species. The
Implementation Plan will address outplanting for each species to increase species
digtribution and abundance. In addition, the Implementation Plan will include:
invasive plant and rodent control; dust study; buffers and new Standard Operating
Procedures to minimize Army training on these species and their habitats.

4, All Legecy land-use and training activities in pdila critical habitat will remain as
currently stipulated under Army Regulations. However, the portions of Pdila
Critical Habitat Area B and Mauna Kea State Park located south of the planned
redigned Saddle Road will be affected by future Transformetion training activities.
SBCT training action will include Stryker vehicles driving through these areas on
dirt roads that will generate large amounts of dugt that will accumulate on plant
leaves. Thisdust deposition may reduce photosynthetic rates thereby reducing
plant heath and vigor. In addition, Transformation actions include an off-road
maneuver training area adjacent to the southern border of Pdlila Critical Habitat
AreaB. Adverse effects of repetitive driving over dirt roads and open land by
Strykersinclude: increased dust, opportunity for non-native plant encroachment
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and increase risk of fire due to additiond training. To minimize the indirect effects
of dugt, invasive species and fire, adjacent to mamane/naio woodland, a 75-meter
(246-foot) buffer will be stuated aong the southern boundary of Pdlila Critical
Habitat AreaB. In addition, the Implementation Team will develop, and the Army
will implement, a study to determine the effect of dust on mamane/naio woodland
from on-road vehicular dust accumulation. If it is determined thet dust is
detrimenta to the woodland habitat then measures will be instigated such as gravel
or paliatives on roadways to curtail dust generation and drift.

5. The WFMP has been findized and fud modification at PTA is currently underway.
The WFMP addresses the methods and protocol s necessary to control the
frequency, intengity, and size of firesat PTA. Thiswill include the congtruction of
fud breaks and fud corridors that will help reduce the risk of a catastrophic loss of
habitat and ligted plants. Implementation of the Fire Danger Rating System is
expected to sgnificantly reduce the frequency and severity of wildland fires at
PTA.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federa regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threstened species, respectively, without special exemption. Takeis defined asto
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in
any such conduct. Harm is further defined by the Service to include significant habitat modification
or degradation that resultsin death or injury to listed species by significantly impairing essentia
behaviord patterns, including breeding, feeding, or sheltering. Harassis defined by the Service as
intentiona or negligent actions that create the likelihood of injury to listed species to such an extent
asto dgnificantly disrupt norma behavior patterns which include, but are not limited to, breeding,
feeding or shdtering. Incidentd take is defined as take that isincidenta to, and not the purpose of,
the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section
7(0)(2), taking that isincidentd to and not intended as part of the agency action is not considered
to be prohibited taking under the Act, provided that such taking isin compliance with the terms
and conditions of thisincidenta take statement.

The measures described below are non-discretionary, and must be undertaken by the Army so
that they become binding conditions in order for the exemption in section 7(0)(2) to apply. The
Army has a continuing duty to regulate the activity covered by thisincidentd take satement. If the
Army (1) fails to assume and implement the terms and conditions or (2) fails to adhere to the terms
and conditions of the incidental take statement through enforceable terms that are added to any
permit or grant document, the protective coverage of section 7(0)(2) may lapse. In order to
monitor the impact of incidenta take, the Army must report the progress of the action and its
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impact on the Hawaiian hoary bat to the Service as specified in the incidenta take statement (50
CFR 8§ 402.14(1)(3)).

Sections 7(b)(4) and 7(0)(2) of the Act generally do not apply to listed plant species. However,
limited protection of listed plants from take is provided to the extent that the Act prohibits the
remova and reduction to possession of federdly listed endangered plants or the maicious damage
of such plants on areas under Federd jurisdiction, or the destruction of endangered plants on non-
Federd areasin violation of State law or regulation or in the course of any violation of a State
crimina trespass law (HRS 195D).

Amount or Extent of Take

The Service anticipates that take of Hawaiian hoary bats will occur in the form of direct take
resulting in the death or injury of individud bats, harm due to sgnificant loss of potentid available
tredland roosting habitat, and harassment by noise and ground disturbance. Takeis anticipated to
be incidental, and not the purpose of, the carrying out of otherwise lawful activities related to the
military activities described in this biologica opinion.

1. The Service anticipates that take of Hawaiian hoary bats will occur in the form of
harm (due to the loss of habitat), harassment, and injury or degth as aresult of Army
activities described in the biologica opinion. Take in the action areawill include dll
bats associated with the loss of potentia available tredland roosting habitat. Based on
the past fire history of PTA, we anticipate that an average 254 hectares (628 acres)
of al habitat types may burn per year outsde the Impact Area, of which
approximately 97 hectares (240 acres) consst of tredland vegetation providing
suitable roosting habitat for bats. Therefore, the Service anticipates the proposed
action will result in the take of dl bats associated with the loss of no more than 97
hectares (240 acres) per year of tredand habitat outside the Impact Areafor the first
5 years dfter this biologica opinion isfindized. After thefirs 5 years, we anticipate
that the effective implementation of the WFMP will result in the take of dl bats
associated with the loss of no more than 48 hectares (119 acres) per year of tredand
habitat outside the Impact Area. We further anticipate that no more than 1,345
hectares (3,324 acres) of tredand habitat will be cumulatively lost in the action area
outside the Impact Area and the high-probability Stryker off-road maneuver area. In
addition, over time dl tredand habitat within the Impact Area and the high-probability
Stryker off-road maneuver area, which together comprise approximately 8,955
hectares (22,127 acres) of tredand habitat, will be lost. Take will be indirectly
monitored for thisincidenta take statement by determining the area, in hectares, of
treeland roosting habitat that is destroyed each year on PTA outside the Impact Area.
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Effect of the Take

The Service determines that the leve of take quantified above is not likely to jeopardize the
continued existence of the Hawaiian hoary bat or result in the destruction or adverse modification
of pdilacritica habitat.

Reasonable and Prudent M easures

The reasonable and prudent messures given below, with their implementing terms and conditions,
are designed to minimize the impacts of incidenta take that might otherwise result from the
proposed actions. If, during the course of the actions, the level of incidentd take is exceeded, the
action agency is required to reinitiate consultation and review the reasonable and prudent measures
provided in this biological opinion. In addition, the Army must cease the activities that caused the
taking; must immediately provide an explanaion of the causes of the taking; and must review with
the Service the need for possible modification of the reasonable and prudent messures. The Army
will offset unavoidable impacts through the implementation of the conservation measures as
described in the Project Description.

The Service believes the following Reasonable and Prudent M easures are necessary and
gppropriate to minimize incidental take of Hawalian hoary bat. The measures described below are
non-discretionary and must be implemented.

1. Minimizedirect and indirect effects on survival and reproduction of Hawaiian hoary
bats in the action area.

2. Minimizeloss and degradation of roogting habitat for Hawaiian hoary batsin the
action area.

3. Minimize noise and ground disturbance to Hawaiian hoary bats associated with
military activitiesin the action area.

Termsand Conditions

In order to be exempt from the prohibitions section 9 of the Act, the Army must comply with the
following terms and conditions to avoid or minimize take of Hawaiian hoary batsin the action area
The terms and conditions implement the reasonable and prudent measures described above and

outline reporting and monitoring requirements. These terms and conditions are non-discretionary.

Terms and conditions that implement reasonable and prudent measure (1) are asfollows:



Colond David L. Anderson 182

1.Minimize direct and indirect effects on the survival and reproduction of Hawaiian hoary batsin
the action area

1.1.

1.2.

1.3.

1.4.

Avoid condruction activities for the Battle Area Course, Anti-Armor Live-Fire
Tracking Range, and fud modification areas during the breeding season of the
Hawaiian hoary bat (April through August), and particularly during the pesk
lactation period (June through August), to the maximum extent practicable.
Develop and implement a species conservation plan for the Hawaiian hoary bat
as part of the PTA Implementation Plan to address implementation of these terms
and conditions. The bat conservation plan shal be determined in consultation
with the Service, the Sate, and the PTA Implementation Team, which shal
include a Service-approved team of bat experts.

Dedicate one or more of the Army Natural Resources staff to become familiar
with the biology and habitat requirements of the Hawaiian hoary bat, including
appropriate monitoring techniques. Thisindividua will become the point of
contact for al bat issues and concerns.

Report any incidenta take of Hawalian hoary bats by notifying the Service within
three working daysiif any take of Hawalian hoary bats occurs, or upon finding a
dead, injured, or sick bat. Provide reports of incidentd take to the Service's
Pecific Idands Fish and Wildlife Office, P.O. Box 50088, Honolulu, HI 96850,
(telephone 808/792-9400). Handle any dead specimens carefully to preserve
biologica materid in the best possible state. The depository designated to
receive pecimens of Hawaiian hoary bats is the Bernice Pauahi Bishop Museum,
1525 Bernice Street, Honolulu, HI 96817 (telephone 808/547-3511). If the
B.P. Bishop Museum declines to accession the specimens, the Army should
contact the Service' s Divison of Law Enforcement in Honolulu, HI (telephone
808/541-2681, fax 808/541-3062) for instructions on disposition.

Terms and conditions that implement reasonable and prudent measure (2) are as follows:

2. Minimize loss and degradation of roogting habitat for Hawaiian hoary bats in the action area.

2.1

2.2.

2.3.

Monitor the annual amount of incidenta take, as measured indirectly by hectares
of tredland vegetation destroyed outside the Impact Area, and provide an annua
report of the results to the Service for assessment of whether the estimated annua
level of take has been exceeded.

Monitor trends in tredland vegetation cover in fence units and Fire Management
Areas to determine the extent of enhanced surviva and regeneration of tree
species. Appropriate monitoring and reporting protocols will be developed by
the Implementation Team with assistance from bat ecologists. These measures
shal be incorporated into the Implementation Plan.

Monitor trends in numbers of Hawaiian hoary bats present in the action area.
Appropriate monitoring and survey methodologies plus reporting protocols will
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2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

be developed by the Implementation Team with assistance from bat ecologigts.
These measures shdl be incorporated into the Implementation Plan.

The Army will notify the Service within 24 hours of any ingance in which training
was not conducted in accordance with the WFMP and a wildfire occurred that
impacted bat foraging or roosting habitat outside of the Impact Area.

Determine the number of bats per area of tredand roosting habitat in sdlected
vegetation types within the action area, in order to refine take estimates measured
indirectly by the amount of lost roosting habitat and to determine when those take
levels are exceeded. Appropriate research methodologies shdl be developed by
the PTA Implementation Team and incorporated as part of the PTA
Implementation Plan.

The Implementation Team shal address enhancement and restoration of habitat
utilized for bat roosting to offset any sgnificant event (such asawildfire or training
mishap) that resultsin woodland or shrubland habitat degradation.

Develop and implement a species conservation plan for the Hawaiian hoary bat
as part of the PTA Implementation Plan to address implementation of these terms
and conditions. The bat conservation plan shal be determined in consultation
with the Service, the Sate, and the PTA Implementation Team, which shal
include a Service-gpproved team of bat experts. The PTA Implementation Team
will review the progress of the Implementation Plan annualy, and make
recommendations to the Army regarding needed adaptive management changes
to the Hawaiian hoary bat conservation plan. The Service will have find gpprova
regarding changes to the Implementation Plan to ensure they meet the goals of this
consultation.

Components of the Hawaiian hoary bat conservation plan must include, but are
not limited to, the following: () time frame for completing its implementation
phase; (b) identification of priority areas and actions; () definitions of success for
bat population and habitat management; (d) methods for bat population and
habitat management; (€) methods for monitoring, data tracking, andysis, and
feedback; (f) a gross-scae estimate of the maximum acceptable decline in trends
of bat population numbers and/or loss of available treeland roosting habitat that
will trigger development and implementation of additiona minimization measures
not contained in the terms and conditions of this biologica opinion; and (g) a cost
edimate for plan implementation. The PTA Implementation Plan shdl follow the
conceptua model and protocols developed for the Makua Implementation Plan.
The PTA Implementation Team will assg in identifying minimization messures
needed to offset impacts to the Hawaiian hoary bat in the action area. Additiona
surveys of the action area are likely to reved the presence of batsin places not
previoudy documented at PTA and the Keamuku Parcel. If suchisthe case,
changes in species satus will be consdered when gppropriate stabilization Stes
and actions are identified by the PTA Implementation Team.
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2.10.  Within 9x months from the issuance date of this biologica opinion, Army, State
and Service biologigts shal meet and review the status of the Hawaiian hoary bat
as part of the PTA Implementation Plan. The PTA Implementation Team shal
determine what, if any, additiond conservation actions shal be implemented to
reduce the potential decline of bats due to military actionsin the action area. The
Army will implement any determined urgent actions within one year from the
issuance date of the biologica opinion in order to minimize the risk of speciesloss
prior to the findization of the PTA Implementation Plan.

211.  ThePTA Implementation Plan will be completed by December 31, 2005, with
conservation measures intended to offset impacts to the Hawaiian hoary bat
beginning within Sx months of the completion date of the Implementation Plan.

2.12. Provide dl annua reports and monitoring results to the Service' s Pacific Idands
Fish and Wildlife Office, P.O. Box 50088, Honolulu, HI' 96850, no later than six
months after the end of the previous fiscd year’s activities.

Terms and conditions that implement reasonable and prudent measure (3) are as follows:

3. Minimize noise and ground disturbance to Hawalian hoary bets resulting from military activities
in the action area.

3.1. Include Hawaiian hoary bat in the Environmental Awareness Program to inform
ingalation users of the need to avoid and minimize impacts to bats on
PTA/Keamuku.

3.2. Develop and implement a species conservation plan for the Hawaiian hoary bat
as part of the PTA Implementation Plan to address implementation of these terms
and conditions. Components of the bat conservation plan are further described
under term and condition 2.11 and must include, but are not limited to,
identification and implementation of gppropriate training redtrictions to avoid or
minimize take (i.e., harm and harassment) of Hawaiian hoary bats when feasible.
The bat conservation component of the Implementation Plan shal be determined
in consultation with the Service, the State, and Service-approved bat experts.

The Service concludes that al Hawaiian hoary bats associated with the loss of tredland vegetation
in PTA will beincidentaly taken as aresult of the proposed action. The reasonable and prudent
measures, with their implementing terms and conditions, are designed to minimize the impact of
incidental take that might otherwise result from the proposed action. If during the course of the
action the leve of incidenta take is exceeded, such incidental take represents new information
requiring reinitiation of consultation and areview of the reasonable and prudent messures. The
Army must immediately provide an explanation of the cause of the taking and review with the
Service the need for possible modification of the reasonable and prudent messures.
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CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federd agenciesto utilize their authorities to further the
purposes of the Endangered Species Act by carrying out conservation programs for the benefit of
endangered and threatened species. Conservation recommendations are discretionary agency
activitiesto minimize or avoid adverse effects of a proposed action on listed species or critical
habitat, to help implement recovery plans, or to develop information. In order for the Serviceto
be kept informed of actions that avoid or minimize adverse effects, or benefit listed species or their
habitats, the Service requests notification of the implementation of any conservation
recommendetions.

1. Pursue additiond funding and partnership opportunities to implement additiona
surveys and research needed to better understand the Hawaiian hoary bat’s
abundance and digtribution, life history and habitat ecology, and response to
management. Such research would produce va uable information that would
contribute to the bat’ s conservation and recovery. For example, radio-telemetry
studies on habitat sdlection by Hawaiian hoary bats in the action areawould provide
information on what characteritics bats use to select roogting sites, in particular, if bats
a PTA areroosting in both trees and shrubs.

2. Reforest native tredland communities in fence units to provide roosting habitat for the
Hawaiian hoary bet.

3. Paticipate as an active member of the public-private Hawalian Hoary Bat Research
Cooperative sponsored by the Service, the Hawaii Department of Land and Natural
Resources - Divison of Forestry and Wildlife, and Bat Conservation Internationd.

4. Fencedl pdilacriticd habitat on PTA with subsequent remova of ungulates from
fenced aress.

5. If experimentsto determine seed predation by rodents show rodents are eating
mamane seeds, conduct a large scale rodent control program at appropriate Sites on
the PTA to reduce rodent numbers. Monitor effects of large scale rodent control on
mamane productivity and mamane/naio forest regeneration.

6. Assg the State Department of Land and Natural Resources - Division of Forestry and
Wildlife with the repair and maintenance of the Mauna Kea Forest Reserve fence on
the northern boundary of PTA.

7.  The Army should devise and test different methods for converting disturbed habitat to
native habitats such as prescribed burns versus herbicide applications (aerid praying,
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pony-pack spraying and/or hand-removal) to rid large areas of Pennisetum
setaceum.

8. The Army should establish protocols for hydromulching or other large-scae netive
plant seeding to be used in native habitat restoration efforts.

9. Increase nursary facilities on PTA with the god of creeting a production-scae facility
that is cgpable of producing large quantities of native plant materias for usein
revegetation projects undertaken by Integrated Training Area Management staff.

10. All roads on PTA should be paved or graveled to eiminate dust generated from on-
road maneuvers and activities.

11. Thesameleve of conservation actions should be conducted for Federal candidate
plant species and other plant species of concern as for threstened and endangered

plant species.

12. The Army should work with off-gte land managers/landowners to develop
partnerships that would alow for reintroduction of threatened and endangered plant
gpecies on their lands.

REINITIATING-CLOSING STATEMENT

This concludes forma consultation on this action. If implementation of conservation actions have
not been initiated by the end of calendar year 2005, then the Army will be required to reinitiate
forma consultation to dlow for re-evauation of project effects within the context of the
environmenta basdine for the plant and anima species covered in thisbiologica opinion. As
required in 50 CFR § 402.16, reinitiation of consultation is required where discretionary Federa
agency involvement or control over the action has been retained (or is authorized by law) and if:
1) the amount or extent of incidenta take is exceeded; 2) new information reved's effects of the
agency action that may affect listed gpecies or critical habitat in amanner or to an extent not
consdered in this opinion; 3) the agency action is subsequently modified in a manner that causes
an effect to the listed species or critical habitat not considered in this opinion; or 4) a new species
islisted or critica habitat designated that may be affected by the action. In instances where the
amount or extent of incidental take is exceeded, any operations causing such take must cease
pending reinitiation of consultation.

The Army will coordinate with the Serviceif afire due to military activities or actions occurs
outsde of the action area as described in thisbiological opinion. Smilarly, the Army will reinitiate
consultation if afire dueto military activities or actions affects any known occurrence of an
federdly listed species requiring population augmentation (determined by the Implementation
Team) prior to its being outplanted to ensure the speciesis not in jeopardy of extinction. As Sated
in the Conclusion of the Effects of the Action on Listed Species (above), the Service sfinding of
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no jeopardy is based in large part on the conservation measures built into the project by the Army.
Should there be afallure to carry out any or al of the described measures, or if the measures are
not effective, or if these measures are modified in any way beyond that accepted through the PTA
Implementation Team review process, reinitiation of consultation will be required.

If you have any questions regarding this biologica opinion, please contact Ms. Patrice Ashfield of
my staff at (808) 792-9400.

Sincerdly,
\a GinaM. Shultz

GinaM. Shultz
Acting Feld Supervisor

Attachments
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Appendix A. Scientific and Common Nomenclature for Plant and Animal Species
Mentioned in the Biological Opinion.

Acacia koa (end) koa
Aleurodicus dispersus (nat) spirding whitefly
Alyxia oliviformis (end) * maile
Antidesma platyphyllum (end) hame
Andropogon virginicus (nat)® broomsedge
Asplenium fragile var. insulare (end) fragilefern
Bidens menziesii (end) kookoolau
Boigusirregularis brown treesnake
Bos taurus (nat) cdtle

Capra hircus (nat) goats
Chamaesyce sp. (end) akoko
Chenopodium oahuense (end) aheahea
Cynodon dactylon (nat) Bermuda grass
Dodonaea viscosa (ind) 2 adii

Doryopteris sp. (end)

Nno common name

Dryopteris wallichiana (ind) ionui
Dubautia linearis (end) naenae
Dubautia menzesii (end) naenae
Eragrostis sp. (end, ind, nat) lovegrass

Gouania hillebrandii (end)

Nno common name

Grammitis hookeri (ind) makue lau lii
Hapl ostachys hapl ostachya (end) honohono
Hedyotis coriacea (end) kiode

| sodendrion hosakae (end) aupaka
Kalanchoe tubiflora (nat) chanddlier plant
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Lantana camara (nat) lantana
Leptecophylla tameiameiae (ind) pukiawe
Leucaena leucocephala (nat) koa haole
Lipochaeta venosa (end) nehe
Melanthera lavarum (end) nehe
Melia azedarach (nat) chinaberry
Melinis minutiflora (nat) molasses grass
Metrosider os polymorpha (end) ohia
Myoporum sandwicense (ind) naio
Myrsine lanaiensis (end) kolea
Neraudia ovata (end) gpotted nettlebrush
Osteomeles anthyllidifolia (ind) ule
Ovis aries (nat) sheep
Ovis musimon (nat) mouflon sheep
Pennisetum clandestinum (nat) kikuyu grass
Pennisetum setaceum(nat) fountain grass
Physalis peruviana poha
Portulaca sclerocarpa (end) poe
Prosopis pallida (net) kiawe
Sadleria cyatheoides (end) amau
Salsola kali (nat) Russan thigle
Santalum sp. (end) ilighi
Schiedea menziesii (end) No coOmMMmon name
Schinus terebinthifolius (nat) Christmas berry
Senecio mikanioides (nat) Gaman ivy
Sida fallax (ind) ilima
Slene hawaiiensis (end) Hawalian catchfly




201

Colond David L. Anderson
Slene lanceolata (end) lance-leaf catchfly
Solanum incompl etum (end) popolo ku mai
Sophora chrysophylla (end) mamane
Soermolepis hawaiiensis (end) Hawaiian pardey
Senogyne angustifolia (end) Nno common name
Streblus pendulinus (ind) aa
Syphelia tameiameiae (ind)=Leptecophylla pukiawe
tamelameiae
Sus scrofa (nat) pigs

Tetramol opium arenarium ssp. arenarium

(end)

Nno common name

Vigna o-wahuensis (end) Oahu vigna
Wikstroemia pulcherrima (end) akia
Zanthoxylum hawaiiense (end) ae

Yendemic, 2 indigenous, ® naturdized
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Appendix B. External Standing Operating Proceduresfor Protection of Natural and
Cultural Resources at Pohakuloa Training Area (U.S. Army 2003a).

SUBJECT: Appendix 1 (Natural Resources Protection) to Annex T (Protection of Natural and
Cultural Resources) to Pohakuloa Training Area (PTA) Externd Standing Operating Procedures
(SOP).

1. Introduction:

a Pohakuloa Training Area contains severd hundred known archaeological Sites,
including caves, c-shape enclosures, overhang shelters, cairns, excavated pits, stone shrines,
prehistoric trails and volcanic glass quarry sites (See photos Appendix 3). Disturbance of
archaeologica gtes such as movement of rocks for hasty fortifications can cause dteration or
destruction of those Sites. Archaeologica Stes can be destroyed during asingle event, but more
often cumulative disturbing actions diminish their integrity. Any damage to cultura resourcesis
to be avoided.

b. PTA can be divided into three culturd impact risk aress.

(2) High Impact Risk Areas where abundance of facilities and military
activity occur in areas containing archaeological stes. Also includes areas where thereisa
potentia for
occurrence of significant archaeologica sites based on historic records documenting native
Hawalian use of the area. Includestraining areas 5, 6, 15, 16, 17, 19, 20, 21, 22, and 23.

(2) Moderate Impact Risk Areas where abundance of facilities and

military activity

occurs in areas containing a limited number of known archaeologica stes. Based on landform
and isolation from most prehigtoric activity, it is expected that some sites would occur in these
aress. Includestraining areas 1, 2, 3, 4, 7, 10, 11, 13, 14.

(3) Low Impeact Risk Areas have not been surveyed, and are covered by
aalava flows where a small number of archaeological sites have been found in the past. However,
until
surveyed for archaeologicd Sites, the potentia for discovery of cultura resources remains.
Includes base camp and training areas 8, 9, and 12.

c. Rulesto Minimize Potentid Threatsto Archaeologica Sitesa PTA:
(1) Vehicles:

(8 Vehicles must be confined to well-traveled road networks. No
cross-country off road driving.
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(b) Driving on cinder cones (puu) is restricted to exigting roads and
trals.

(c) Care will be taken to use previoudy disturbed areas for tactica
parking.

(2) Excavation and Digging:

(@ For ground disturbance (excavation and digging) in Low Impact
Areasfollow the rules in the Emergency Discovery Procedures outlined below. Fighting pogtions
may be dug using hand tools only and may be placed only in previoudy disturbed areasthat are
nearly devoid of vegetation. Fighting positions will not be constructed from rock; use sandbags for
built up positions only. Do not disturb, remove rocks from, or walk on rocky outcroppings, asthey
are
the most likely place to contain cultura resources. Hand tools will be used to fill and grade dl
fighting positionsto their origind condition when training is completed.

(b) For ground disturbance in Moderate Impact Areas outside of
previoudy disturbed areas, follow the same genera rules listed above. For ground disturbance in
areas not previoudy disturbed, the Environmenta Office Cultura Resource Specidist must be
notified and the planned construction will be reviewed.

(c) Ground disturbance in High Impact Areas will require archaeologica
survey and testing prior to start of any work. Notify the Environmenta Office Cultural Resource
Specidist at least a 120 day’ s prior to the start of work.

(d) Mechanized Excavation. Firing Positions Areas 301, 301, 308, 312,
424, 429, and 438 are the only locations authorized for mechanical excavation with construction
equipment. Coordinate with Range Control prior to excavation and clearing.

() No digging on fixed ranges.

d. Maneuver/Bivouac:

(1) Lavatubes caves and sinkholes are off-limits as even limited intrusons
into such features may damage the resources within them.

(2) Do not use stones to congtruct rock fortifications, walls, cairns, etc., as
surface materids used may in fact be part of an archaeologica ste.

e. Emergency Discovery Procedures. In the event of inadvertent discovery of
archaeologicd or historic remains at PTA, the following emergency procedures should be
followed:
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(1) Hat dl activitiesin the areaimmediately. Protect the resource from
further damage.

(2) Inform Range Control of the find and any damage caused.

(3) Range Contral will contact the PTA Environmenta Office Culturd
Resource Specidigt, 969-3340 (from the Idand of Hawaii) or
523-5196 (from the Idand of Oahu).

1. GENERAL.
a Vehicleregrictions:

(1) Trafficin the training areas is confined to well traveled road networks.
No cross-country off-road driving is authorized.

(2) Driving on cinder cones (puu) is restricted to exigting roads and trails.

(3) Guideswill be used during tactica vehicle parking to insure protection
of vegetation. Care will be taken to use previoudy disturbed areas for tacticd parking.

b. Excavation and Digging:

(1) Individud fighting positions (foxholes) are permitted in Training Arees
1 through 16 with the following redtrictions. Fighting positions maybe dug using hand tools only.
Thisincludes shovels and picks. Fighting positions will be placed in previoudy disturbed sites that
are nearly devoid of vegetation. Do not disturb, remove rocks from, or walk on rocky
outcroppings, as they are the areas most likely to harbor endangered plants. Do not cut or remove
plants. Hand toolswill be used to fill and smooth al fighting positions to their origina condition
when training is completed.

(2) Mechanized Excavation. Firing Positions Areas 301, 302, 308, 312,
424, 429, and 438 are the only locations authorized for mechanical excavation with construction
equipment. Coordinate with Range Control prior to excavation and clearing.

(3) No digging on fixed ranges.

(4) Vegetation will not be cut or removed. Thisincludes grasses, shrubs,
bushes and trees.

(5) All fenced and gated areas are off-limits unless specificaly noted
otherwise by signs.
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(6) Lavatubes, caves and sinkholes are off-limits.

(7) Openfires are prohibited in al training areas and base camp, except
approved barbecue units located on camp only.

(8) Annex B, Appendix 2, governs the use of pyrotechnics and incendiary
munitions

(9) Fire fighting equipment, to include a 300-galon pump or tank, will be
available prior to firing on range 1, 8, or 10. Range 8 aso requires two servicesble spray packs
prior to operation.

(10) All fireswill beimmediately reported to Range Contral. If afire darts
outside the impact area or in an environmentally senstive area, unitswill suspend training
operations and perform fire suppression until the fire is extinguished. Continue fire suppression until
relieved by a Range Control or Fire Department representative.

2. AREA SPECIFIC RESTRICTIONS:

a Redleg Tral. Locate generaly dong north-south gridline 83:

(1) Digging of fighting postionsis authorized only at firing points and
pre-gpproved Sites. Fighting positions must be dug with hand tools only; mechanized digging
requiresaPTA Cdr waiver.

(2) Use exigting roads and trails only.

(3) No refueling operations, food preparation or vehicle maintenance.

(4) Do not enter or disturb any cave or lavatube.

b. Puu KeeKee, Alekoi, Maau, Kailua, Hauula, Kahana, Kaneohe, Aiea,
Omeaokaili, Kaeni, and Koli are available for training. No digging is dlowed, but fighting positions
may be built up using sandbags. Fill materia for sandbags is not to be obtained from Puu aress;
contact Range Control for fill source.

c. Training Area 17, Puu Ka Pdle, Leilani and Hukilau have specid restrictions for
access due to high occurrences of rare and endangered species. See the Environmental
Officefor detalls.

d. Thereis no off-road access to Puu Ahi except on the lower eevation foot trail

to Range 14. Exigting foxholes may be improved with hand tools in previoudy disturbed aress.
Endangered plants exist on higher dopes.
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e. Pdila Critical Habitat (PCH) includes Training Areas 2 and 10, and parts of
Training Areas 1,4, and 11 asindicated by green on the referenced map. This contains Mamane
tree forest, which can provide habitat and food for endangered Pdila birds. Rules that apply
within the PCH are:
(1) LIVEHRE ISNOT PERMITTED.

(2) A maximum of 24 artillery pieces may be deployed for dry fire
exercisesonly.

(3) No more than 500 troops may bivouac within the PCH.

(4) Aircraft are restricted to an elevation of 2,000 feet AGL and 1500
meters from Mauna Kea State Park.

(5) No maneuver or firing of blanks within 1,500 meters of Mauna Kea
State Park.

(6) Use only well-defined roads and trails South of Infantry Trail and
Mauna Kea Road.

(7) Nofires are dlowed.

(8) No refueling operations, food preparation or vehicle maintenance.

(9) A maximum of seven helicoptersis dlowed in the PCH a agiven time.
(10) Do not cut vegetation.

(11) Use of pyrotechnics or smulatorsis not alowed.

f. Kipuka Kadawvamauna Endangered Plant Habitat (KKEPH) isadso shownin
green on the referencing map and Training Area 22. Rules that apply within the KKEPH are:

(1) No overnight bivouacking within 2,000 meters of the Kona Highway.
(2) Nofiresor use of any type of pyrotechnic or incendiary munitions.

(3) Foot march is permitted, but stay away from rocky outcroppings and
caves.

(4) Vehicles are redtricted to established roads and are not permitted in
areas protected by gates. Two yellow gates are located on New Bobcat Trail at KB19898232
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and KB20728570. Do not pass these gates even if found open.
(5) Firing points 701, and 703 are off limits.

(6) Bivouec is defined as an area where training units conduct
vehicle/wegpons maintenance, fuel and ammunitions resupply, medica operations, helicopter
landings and field cooking/messing operations. Normally a Brigade Support Areaor Logistics
position with a generdly static presence with established living and deegping areas would be
considered a bivouac area.

g. Training Area 23 (Kipuka Alaa) and the Puu Ahi Endangered Plant Habitat
(EPH) have specific training restrictions. A single strand fence at grid coordinates KB 27688656,
KB 28008600, and KB 27528568 encloses the EPH. See the Environmental Office for details.
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Appendix C. Tasksassigned to the Pohakuloa Training Area Implementation Team in

Genegrd Tasks:

the Pohakuloa Training Area Biological Opinion.

The PTA Implementation Team, congsting of Army, State, and Service biologists
familiar with the species and the conservation areas, will determine measures
necessary for the preservation and enhancement of federaly listed endangered or
threatened species and pdila critica habitat on PTA. The Implementation Team
shdl be convened within 90 days following the issuance of the biologica opinion.

An Implementation Plan of management actions, including adaptive managemert,
will be developed by the Army in consultation with the Implementation Team. The
Implementation Team may advise that sections of the PTA Implementation Plan be
written and/or reviewed by appropriate experts. The PTA Implementation Plan
must be gpproved by the Service.

The biologica gaff a PTA is currently using an Ecosystem Management Program
Pan (U.S. Army 2003c) that directs their management and funding for natura
resource work on PTA. The Implementation Team will incorporate the
gppropriate actions, ongoing management, and gods from the Ecosystem
Management Program Plan into the Implementation Plan to consolidate planning
documentsfor PTA. The Implementation Team shdl resolve any inconsstencies
between the objectives of the Implementation Plan and the existing Ecosystem
Management Program Plan.

The Implementation Team will review the progress of the Implementation Plan
annualy and make recommendations to the Army regarding adaptive changesin
management srategy. The Service will have fina gpprovd regarding changesto
the Implementation Plan to ensure they are consstent with the goas of the
conaultation and this biologica opinion.

Tasks related to fencing:

The exact location of dl fence dignments and buffers (e.g., western fence unit,
eastern fence units, and the cinder cones on the Keamuku Parcel) will be agreed to
by members of the Implementation Team (see Conservation Measures) in
cooperation with the archeologica staff located at PTA.

The Implementation Team shal address the frequency and logistics associated with
fence maintenance and hunting programs to accomplish the ultimate objective of
ungulate removd.

Tasks related to plants:

Fence placement will be findized by the Implementation Team to include dl
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occurrences of Hedyotis coriacea, Solanum incompletum and Neraudia ovata
occurrences located on PTA. A 75-meter (246-foot) buffer (or reasonable buffer
as determined by the Implementation Team) shall be included so as not to impact
these species during fence congtruction and maintenance.

The PTA Implementation Team will develop management and monitoring
protocols for the conservation, augmentation, and reintroduction of al listed plant
species on PTA except Portulaca sclerocarpa and Spermolepis hawaiienss.

The Implementation Team will determine an outplanting strategy for al listed plant
specieson PTA (except Portulaca sclerocarpa and Spermolepis hawaiiensis) in
order to increase genetic variability of listed plant species and species didtribution
within the different Fuel Management Areas. A minimum plant dengity for eech
species will be determined by the Implementation Team to be accomplished by
outplanting and naturd recruitment.

Pants and/or seeds for population augmentation offste for | sodendrion hosakae,
Lipochaeta venosa, Vigna o-wahuensis, and Haplostachys haplostachya will
be provided to other agencies (public and private) working to recover these
species. The Army Naturd Resources gaff will maintain alist of native
plants/seeds that are available for outplanting. The Implementation Team will make
recommendations as to which agencies should be notified regarding availability of
plants/seeds of these species.

Dust could effect plant hedth and vigor and native habitats. The Implementation
Team shdl develop a dust accumulation and deposition study on PTA to identify
whether there are adverse effects of dust on avariety of native plant species
(including mamane) including different growth forms, habitat types, and families
(i.e., the effect of dust on photosynthetic rates and, therefore, plant vigor). This
study shdl include potentid habitat degradation from dust due to the use of Stryker
vehicles within and adjacent to pdila critica habitat, and to assess the efficacy of
the buffer in minimizing any such impacts. Woodland habitat that condtitutes
Hawaiian hoary bat roost areas shdl be included as a component of the dust study.
Ligted plants on the Keamuku cinder coneswill be included in the study. If itis
determined that other factors may be affecting the hedlth and vigor of mamane-naio
woodland (particularly in pailacritica habitat) then studies shal be developed and
implemented to determine the cause for lack of mamane recruitment. If itis
determined that dust does have a detrimenta impact to plant vigor or abundance,
then the Implementation Team shdl assis with designing measuresto minimize
impacts and reduce dust in certain areas. The Army shdl implement dust reduction
measures (e.g., revegetation of exposed areas, placement of paliativeson
roadways, graveling of roads, additional buffers, reduce vehicular use, etc.) as
specified by the Implementation Team.
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The Implementation Team will outline the monitoring protocols for plantsin the
Keamuku Parcd, if that areais used for long-term training. Annua monitoring
would assess population structure (plant height, number and type of reproductive
sructures, and age class), vigor, and damage.

The Implementation Team will address additional measures for Asplenium fragile
var. insulare such as propagation and outplanting in appropriate locations within
the various Fuel Management Aress.

The Implementation Team will develop an outplanting strategy for Haplostachys
hapl ostachya to augment existing occurrences and initiate new occurrences.

Hapl ostachys hapl ostachya will be grown in nursery conditions and outplanted
into other locations as directed by the Implementation Team (distribution will be
increased with oversght by the Implementation Team as proper soils are needed
for long-term viability of this species). Enough materid would be collected, grown
and established to adequately replace the individuals impacted by the congtruction
of the Battle Action Course.

The Implementation Team will address the propagation and outplanting needs of
Hedyotis coriacea to increase its abundance and digtribution. No permanent loss
of H. coriacea individuas will occur due to Transformation projects.

The Implementation Team will address the specid needs of Neraudia ovata and
Solanum incompl etum to develop an outplanting Strategy for these speciesin
order to reduce the risk of logng individuas to sochastic events due to low
numbers and limited distribution.

The Implementation Team will address Slene hawaiiensis and determine if any
measures could be implemented to increase species abundance and distribution on
PTA. However, due to the low numbers of this specieson PTA, thiswill not be a
priority species for additional conservation measures.

The Army will maintain aminimum of 12 percent ground cover in off-road
maneuver areas on PTA. Plant materia used for this purpose will be reviewed by
the Implementation Team.

Tasks rdated to contral of invasve plants;

The Implementation Team will develop, and the Army will implement, a non-native
invasve plant monitoring program within, and adjacent to, landing zones, trails, and
roadsides. Newly identified non-native plants shall be eradicated usng the most

effective means for those gpecies. Monitoring and eradication methods for invasive
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dien plants will be included as part of the PTA Implementation Plan.

The Implementation Team will develop an invasive plant management plan to
reduce and control the threats from non-native plant species and enhance habitat
quality. Reduction in non-native vegetation aso reduces the fue bio-load which
minimizes the threat of fire,

The Implementation Team will develop a non-native invasive plant control plan to
minimize adverse effects from invasve plants in order to maintain the cinder cones
on the Keamuku Parcdl relatively weed-free.

Tasksrdated to invertebrate control:

The PTA Implementation Team will develop management protocols for
invertebrate control.

Tasksrelated to bird surveys:

The detalls of survey methodology for three birds (io, nene, and uau) shdl be
findized by the Implementation Team and surveys for these species shall be
initiated before December 31, 2005.

Tasks related to Hawaiian hoary bats:

Detalls of the survey methodology for Hawaiian hoary bat surveys (to determine
species abundance and habitat use) shdl be finalized by the Implementation Team.
These surveys shal beinitiated before December 31, 2005.

The Implementation Team will asss in identifying minimization measures needed to
offset impacts to the Hawaiian hoary bat in the action area. Additiona surveys of
the action area are likely to reved the presence of batsin places not previoudy
documented on PTA and the Keamuku Parcel. If such isthe case, changesin
species status will be considered when gppropriate actions are identified by the
Implementation Team.

The Implementation Team will develop a species conservation plan for the
Hawaiian hoary bat as part of the PTA Implementation Plan to address
implementation of the Terms and Conditions. The PTA Implementation Team will
review the progress of the Implementation Plan annudly and, if needed, make
recommendations to the Army regarding adaptive management changes to the
Hawaiian hoary bat conservation plan.

To further address bat conservation on PTA, the Army will monitor trendsin
tredland vegetation cover within the western fence unit and particularly the Fire
Management Areas to determine the extent of regeneration of tree species post-
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ungulate removal. Appropriate monitoring and reporting protocols will be
developed by the Implementation Team with assistance from bat ecologists. These
measures shall be incorporated into the Implementation Plan.

The Army will monitor trends in numbers of Hawalian hoary bats present in the
action area. Appropriate monitoring and survey methodol ogies plus reporting
protocols will be developed by the Implementation Team with ass stance from bat
ecologists. These measures shdl be incorporated into the Implementation Plan.

Appropriate research methodol ogies shal be developed by the PTA
Implementation Team to determine the number of bats per area of tredand
roosting habitat in selected vegetation types within the action arealin order to
monitor take estimates measured indirectly by the amount of lost roosting habitat.

The Implementation Team shal address enhancement and restoration of habitat
utilized for bat roosting to offset any sgnificant event (such as awildfire or training
mishap) that occurs to degrade woodland or shrubland habitat.

Within six months from the completion date of this biologica opinion, Army, State
and Service biologists shal meet and review the status of the Hawaiian hoary bat
as part of the PTA Implementation Plan. The PTA Implementation Team shal
determine what, if any, additional conservation actions shall be implemented to
reduce the potentia decline of bats due to military actionsin the action area. The
Army will implement any determined urgent actions within one year from the
completion date of the biologica opinion in order to minimize the risk of species
loss prior to the findization of the PTA Implementation Plan.

Tasks related to rodent control:

The Implementation Team will develop management protocols for rodent control.

The details of the Army’ s assistance and involvement in the registry and NEPA
compliance for agrid broadcast of rodenticide shall be addressed by the
Implementation Team.

Once agrid rodenticides are approved by the Environmenta Protection Agency
and the State Department of Agriculture, Pesticides Branch, the Army shdl treat
fenced areas to include Kipuka Alala, Kipuka Kaawvamauna, and the western
fence unit annudly with aerid broadcast of the rodenticide as alowed by the labds
and where logidticaly feasble. The details of this measure will be addressed by the
Implementation Team after product regidiration is complete.

An experimenta study of rodent control shal be developed by the Implementation
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Team to determine whether rodents are limiting germination and recruitment of
mamane. Methodology may include comparing mamane seed abundance,
germination rate, and recruitment in areas with rodent control to areas without
rodent control. This study shdl be implemented no later than December 31, 2006.

Tasksreated to Pdlila Critical Habitat:

A 75-meter (246-foot) buffer will be established aong the southern edge of the
Pdila Critical Habitat Area B to reduce the impacts from Stryker off-road
maneuvers. If it isdetermined, and agreed to by the Implementation Team, that
Stryker use in this area does not result in adverse impacts to adjacent vegetation
(pursuant to soil type, minima numbers of vehicles being driven in this area, etc.)
then the buffer can be reduced. However, if monitoring indicates that the buffer is
being impacted by Stryker activity (indicating that the GPS on-board navigation
sysem isinaufficient to curtall Stryker incurgon into the buffer), then amore
obvious method of boundary demarcation will be necessary, such as Siebert
stakes.

The Implementation Team will develop astudy to address the vegetative changes
that may occur in pdilacritica habitat post-Transformation. The study will focus
on dust deposition; however, as plant transects are monitored, any increase in non-
native plantswill aso be detected. If degradation of pailacritica habitat increases
with Stryker use within Area B, then the Implementation Team will addressthis by
adding aweed eradication program and habitat enhancement component to the
Implementation Plan for thisarea. These measures will minimize the threat of non-
native plant invasion within and adjacent to Pdila Critica Habitet in AreaB.

To minimize the severity of thislong-term decline in habitat qudity, a study will be
developed and implemented to address the gpparent habitat degradation in pdila
critica habitat on PTA. The Implementation Team shdll review the issue and
determine the gppropriate methodol ogy, time frame, and participants to sudy and
resolve the long-term degradation of mamane woodland habitat. Once factors
leading to the habitat degradation are determined, the Implementation Team shall
devise a strategy to combat the problem and reverse the trend.



