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1.0 Introduction  
 
Background and project scope 
In 1998, the U.S. Army (Army) initiated formal consultation under section 7 of the Endangered 
Species Act (16 U.S.C. 1531 et seq.) with the U.S. Fish and Wildlife Service (USFWS) to 
determine if routine military training at Makua Military Reservation (MMR) would jeopardize 
the continued existence of 41 endangered species. This first consultation resulted in the Makua 
Implementation Plan (MIP), a comprehensive conservation plan to stabilize each of those species 
(MIT 2003). In 2003, the USFWS issued a Biological Opinion (BO) (USFWS 2003) for the 
Oahu Army Training Areas. These include Dillingham Military Reservation (DMR), Kahuku 
Training Area (KTA), Kawailoa Training Area (KLOA), Schofield Barracks Military 
Reservation (SBMR), Schofield Barracks East Range (SBER), and South Range Acquisition 
Area (SRAA). The USFWS BO concluded that the routine military training and the conservation 
measures identified by the Army in its Oahu Biological Assessment (BA) (Army 2001) would 
not jeopardize the endangered species found within the action area.  The conclusion of no 
jeopardy was based on preparation and implementation of a wildland fire management plan and 
preparation and implementation of an Implementation Plan for listed species within the Oahu 
training areas.  The OIP is modeled directly after the MIP (MIT 2003).  
 
Like the MIP, this consultation used an action area (AA) (area potentially affected by military 
training) that was larger than the actual installation boundary to account for the potential impact 
from military training on the listed species. For example, the Koolau Mountains AA along the 
summit extends approximately 100 meters beyond the installation boundaries of KTA, KLOA, 
and SBER to account for potential weed introductions along the Koolau summit trail. For 
Schofield West Range, the AA follows the installation boundary line, though it encompasses all 
of Puu Pane outside the AA on the North side of the installation to account for potential fires 
from training. Although neither DMR or SRAA contain endangered species requiring 
stabilization pursuant to the 2003 BO, both AAs are potential sites for fire and weed introduction 
and will be monitored utilizing the non-management unit monitoring protocols of this document 
(Chapter 6.3 Monitoring and Adaptive Management; Monitoring Protocols for Areas Outside 
Management Units).  
 
The current document, the Oahu Implementation Plan (OIP), is the result of the 2003 
consultation. Like the MIP, the OIP identifies additional management actions beyond those the 
Army was already implementing or agreed to implement in the BA to stabilize the target taxa.  A 
draft OIP was completed in 2005 and is the basis for this final version (Army 2005). The 
management of the endangered taxa for which either a significant portion of the populations 
occur within the AA or for which no populations are stable, hereafter referred to as target taxa, 
are the focus of this plan. 
 
The OIP consultation includes 32 endangered plant species, one endangered bird species, and 
several endangered Hawaiian tree snail species that may be affected by military training 
activities on these Oahu Army installations. Of these 44 species, 12 plant species and one snail 
species are currently being stabilized under the MIP.  Therefore, the OIP outlines the 
stabilization of the remaining 23 plant species, one bird species, and 10 snail species (four snail 
species are not currently known to be extant, however this document outlines extensive 
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surveying efforts that may result in rediscovery of these taxa. See Chapter 9.1: Stabilization Plan 
for Four Achatinella Species). If at any time the MIP action area (AA) changes to not include 
these overlapping species, the OIP will assume stabilization responsibility for these species. 
 
With the recent listing of several native Drosophila species the Army has initiated surveys to 
detect the presence of listed endangered fly species within the Army training areas. So far, the 
Army has noted Drosophila substenoptera from SBMR. Once surveys are complete, the Army 
will consult with the USFWS and the Oahu Implementation Team (OIT) and create stabilization 
plans if required.  
 
To stabilize the target taxa, each taxon must be maintained with sufficient numbers of 
populations to ensure their long-term viability.  Additionally, threats to the managed and 
reproducing individuals in each population must be controlled, and each taxon must be 
adequately represented in ex situ (out of the wild) collections.  Stabilization is only the first step 
toward eventual recovery of these endangered species.  However, recovery of these taxa is 
beyond the Army's responsibilities under Section 7 of the Federal Endangered Species Act.  Due 
to the extensive framework already laid out by the MIP, the OIP was prepared by the Army with 
the review and input of the OIT. This group is the same as the MIT and consists of the Army, 
U.S. Fish and Wildlife Service (USFWS), the State of Hawaii, The Nature Conservancy of 
Hawaii (TNCH), University of Hawaii, U.S. Geological Survey, Oahu Plant Extinction 
Prevention program, and independent expert botanists and ornithologists (see Table 1.1).  
 
The Army has chosen to create a tiered system for management based on the actual threat of 
military training versus the perceived threat, presented in Chapter 5.1: Threat Assessments: 
Stabilization Prioritization for the OIP.  Due to the relatively low threat from military training to 
listed species in the Kawailoa (KLOA) and Schofield Barracks East Range (SBER) training 
areas, the Army is proposing a three tiered stabilization approach. Tier 1 is the highest 
stabilization priority and includes all target taxa with occurrences in highly utilized training areas 
with a fire threat such as: Schofield Barracks West Range (SBWR) and Kahuku Training Area 
(KTA). Tier 2 is a secondary priority to be initiated to full stabilization of Tier 2 target taxa when 
military training occurs along trails in the upper reaches of KLOA and SBER. Tier 3 species are 
the lowest stabilization priority and will receive full stabilization when military training occurs 
off trails in the upper reaches of KLOA and SBER or near tier 3 target taxa. Some tier 2 and 3 
actions such as management unit construction, surveys, and genetic storage collections, etc., may 
be conducted prior to those tiers being initiated if they are in areas that also contain Tier 1 
species or if management partnerships with other agencies arise. This serves as a proactive 
management approach in anticipation of Tier 2 and 3 training activities. 
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Table 1.1 Members of the Oahu Implementation Team 
Name  
Affiliation  Organization 

Michelle Mansker 
Army Representative 
Chief, Natural Resources Section 
 

Directorate of Public Works,  
Environmental Division  
Bldg 104, Wheeler Army Airfield  
U.S. Army Garrison, Hawaii (IMPC-HI-PWE)  
Schofield Barracks, HI 96857-5013 

H. Kapua Kawelo  
Army Representative  
Biologist  
Elepaio, Plant, Snail Subcommittees 
 

Directorate of Public Works,  
Environmental Division  
Bldg 104, Wheeler Army Airfield  
U.S. Army Garrison, Hawaii (IMPC-HI-PWE)  
Schofield Barracks, HI 96857-5013 

Jane Beachy 
Army Representative 
Biologist 
Plant, Snail Subcommittees 

Directorate of Public Works,  
Environmental Division  
Bldg 104, Wheeler Army Airfield  
U.S. Army Garrison, Hawaii (IMPC-HI-PWE)  
Schofield Barracks, HI 96857-5013 

Matthew Burt 
Army Representative 
Biologist 
Elepaio, Plant Subcommittees 

Directorate of Public Works,  
Environmental Division  
Bldg 104, Wheeler Army Airfield  
U.S. Army Garrison, Hawaii (IMPC-HI-PWE)  
Schofield Barracks, HI 96857-5013 

Matthew Keir 
Army Representative 
Biologist 
Plant, Snail Subcommittees 

Directorate of Public Works,  
Environmental Division  
Bldg 104, Wheeler Army Airfield  
U.S. Army Garrison, Hawaii (IMPC-HI-PWE)  
Schofield Barracks, HI 96857-5013 

Joby Rohrer  
Army Representative 
Biologist 
Elepaio, Plant, Snail Subcommittees 

Directorate of Public Works,  
Environmental Division  
Bldg 104, Wheeler Army Airfield  
U.S. Army Garrison, Hawaii (IMPC-HI-PWE)  
Schofield Barracks, HI 96857-5013 

Vince Costello 
Army Representative 
Snail Subcommittee 

Directorate of Public Works,  
Environmental Division  
Bldg 104, Wheeler Army Airfield  
U.S. Army Garrison, Hawaii (IMPC-HI-PWE)  
Schofield Barracks, HI 96857-5013 

Susan Ching 
Army Representative 
Biologist 
Plant, Snail Subcommittees, Elepaio 

Directorate of Public Works,  
Environmental Division  
Bldg 104, Wheeler Army Airfield  
U.S. Army Garrison, Hawaii (IMPC-HI-PWE)  
Schofield Barracks, HI 96857-5013 
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Dan Sailer 
Army Representative 
Biologist 
Elepaio, Plant, Snail Subcommittees  

Directorate of Public Works,  
Environmental Division  
Bldg 104, Wheeler Army Airfield  
U.S. Army Garrison, Hawaii (IMPC-HI-PWE)  
Schofield Barracks, HI 96857-5013 

Holly Herod 
USFWS Representative  
Biologist  
Plant, Snail, Elepaio subcommittee 
 

U.S. Fish and Wildlife Service  
Pacific Islands Fish and Wildlife Office 
300 Ala Moana Blvd, Rm. 3108  
PO Box 50088  
Honolulu, HI 96850 

Dawn Greenlee 
USFWS Representative  
Wildland Fire Ecologist 
Plant, Snail, Elepaio subcommittee 
 

U.S. Fish and Wildlife Service  
Pacific Islands Fish and Wildlife Office 
300 Ala Moana Blvd, Rm. 3108  
PO Box 50088  
Honolulu, HI 96850 

Stephen Miller 
USFWS Representative  
Biologist 
Snail Subcommittee 

U.S. Fish and Wildlife Service  
Pacific Islands Fish and Wildlife Office 
300 Ala Moana Blvd, Rm. 3108  
PO Box 50088  
Honolulu, HI 96850 

Patrice Ashfield 
USFWS Representative 
Biologist 
Elepaio, Plant, Snail Subcommittees 

U.S. Fish and Wildlife Service  
Pacific Islands Fish and Wildlife Office 
300 Ala Moana Blvd, Rm. 3108  
PO Box 50088  
Honolulu, HI 96850 

Eric VanderWerf 
Pacific Rim Conservation 
Biologist 
Elepaio Subcommittee 

Pacific Rim Conservation 
3038 Oahu Avenue 
Honolulu, HI 96822 

Talbert Takahama 
NARS Biologist 
DLNR-DOFAW 
Plant and Snail Subcommittees 

Division of Forestry and Wildlife 
Department of Land & Natural Resources 
2135 Makiki Heights Drive 
Honolulu, HI 96822 

Marigold Zoll 
Oahu Branch Planner 
DLNR-DOFAW 
Plant, Snail, Elepaio Subcommitte 

Division of Forestry and Wildlife 
Department of Land & Natural Resources 
2135 Makiki Heights Drive 
Honolulu, HI 96822 

Joel Lau  
Botanical/ Natural History Expert  
Plant and Snail Subcommittees  

1940 Manoa Road 
Honolulu, HI 96822 

Michael G. Hadfield, Ph.D.  
IT Malacological Expert  
Professor, Zoology Department  
Snail subcommittee 

University of Hawaii  
Kewalo Marine Laboratory 
Pacific Biomedical Research Center  
41 Ahui Street  
Honolulu, HI 96813 
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Amy Tsuneyoshi 
Watershed Protection Specialist 
 

Board of Water Supply  
630 South Beretania Street 
Honolulu, HI 96843 

James D. Jacobi, Ph.D.  
Ecological Expert  
Botanist  
Plant, Snail, Elepaio Subcommitte 

U.S. Geological Survey  
Pacific Islands Ecosystems Research Center  
Kilauea Field Station 
P.O. Box 44 
Hawaii National Park, HI  96718 

Ane Bakutis 
Oahu Plant Extinction Prevention 
Coordinator 
Plant Subcommittee 

Oahu Plant Extinction Prevention 
Department of Land & Natural Resources 
2135 Makiki Heights Drive 
Honolulu, HI 96822 

Brenden Holland, Ph.D. 
IT Malacological Expert 
Center for Conservation Research & 
Training 
Snail Subcommittee 

Endangered Hawaiian Tree Snail Captive Breeding and 
Conservation Genetics Lab (Henke Hall rm 336/337) 
3050 Maile Way, Gilmore 408 
University of Hawaii 
Honolulu, HI 96822 

 
 
The OIP provides the basis for meeting the taxon stabilization requirements of the 2003 BO.  
Successful implementation of the OIP assures that the Army is in compliance with the 
Endangered Species Act and can still accomplish its training mission. The major features of the 
OIP are:  

• Identify areas either within the Oahu AAs or off-site for priority taxa stabilization. 
• Determine a gross scale estimate of the minimum viable population for each taxon 

considered likely to be jeopardized by Army activities, i.e. target number of individuals 
for stabilization.  

• Determine intermediate and final definitions of success for stabilization of each taxon. 
• Determine habitat management requirements for each taxon. 
• Identify the areas to be surveyed within the Oahu AA and on off-site stabilization areas 

for incipient weeds.   
• Outline methods for monitoring, data tracking, analysis, and feedback 
• Develop a schedule for completion of implementation actions and a cost estimate for 

implementation of each identified action. 
 
Triggers for reinitiation of consultation 
The Army is required to reinitiate formal consultation with the USFWS if: 

• The amount of incidental take is exceeded. 
o For the Oahu consultation, take was set at no more than 1 occurrence of 

Achatinella mustelina of 10-40 individuals over the next 10 years. The USFWS 
does not anticipate any take of Koolau species of Achatinella because of the low 
level of training in the Koolaus; A. apexfulva, A. bulimoides, A. byronnii, A. curta, 
A. decipiens, A. leucorraphe, A. lila, A. livida, A. pulcherrima, and A. 
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sowerbyana. Additionally, Oahu elepaio take was set at no more than two active 
Oahu elepaio (Chasiempsis sandwichensis ibidis) pairs or active elepaio nests per 
year over the first five years after implementation, and no more than one elepaio 
pair or nest per year and/or the loss of an area equivalent to no more than one 
elepaio territory per year. 

• New information reveals effects of the agency action that may affect listed taxa or critical 
habitat in a manner or to an extent not considered in any previous biological opinions. 

o Examples: Previous biological opinions include the 1999 and 2001 Makua 
biological opinions and the 2003 Oahu biological opinion (USFWS 1999, 2001, 
2003).  USFWS and the Army agree that if a taxon within the AA currently not 
included in this plan decreases to such a level that the Army’s actions may 
potentially jeopardize the taxon (i.e., the entire taxon falls below stability levels 
throughout its range), the Army is required to reinitiate consultation to include 
that taxon. Or if there is a discovery of any new endangered taxa within the AA. 
Each year, the USFWS and the Army should review the current status of non-
target AA taxa throughout their range as part of the IP review process.  If either 
agency becomes aware of a change in the status of the taxon (in or out of the AA), 
the agency will inform the OIT.   

o If a non-target AA taxon changes in status to below stability, the Army may 
become responsible for its stabilization.  The USFWS is responsible for tracking 
the status of such taxa outside of the AA. If taxa already included in the IP reach 
stability either through management actions or the location of additional 
populations, the Army would not need to reinitiate consultation, since this is the 
goal of the IP and measures are included in the IP to potentially reduce 
management actions and monitor such a taxon to ensure it maintains stability. 

• The agency action is subsequently modified in a manner that causes an effect to the listed 
taxon or critical habitat not considered in the biological opinion.  

o Such modifications may include the use of new types of ammunition or new 
training maneuvers that may have a high risk for causing fire or new locations for 
use of current weapons/maneuvers. 

• A new taxon is listed or critical habitat is designated that may be affected by the action. 
o The Army is required to reinitiate consultation once any new critical habitat is 

proposed to ensure that its actions do not adversely modify critical habitat for 
those endangered taxa within the AA which are proposed for designation.  The 
funding and implementation of this IP may preclude the need to designate critical 
habitat within any of the MUs. 

 
Integrated biological and training based approach 
Similar to the MIP, the OIP has been developed from a biological perspective. Although 
primarily taxon-based, an emphasis on habitat restoration and ecosystem processes is recognized, 
focusing on 1) the intrinsic value of in situ biological webs in designated sensitive/special areas, 
2) building on habitat restoration and threat removal/control, 3) stabilizing habitat and allowing 
for natural recovery, and 4) utilizing augmentation and reintroduction of a taxon as needed. 
However, in contrast to the MIP, the decisions on the specific management actions and the 
locations of these actions designated in the OIP were based on both the biological needs of the 
target taxa and the level of threat posed by military training to the target taxa. For instance, for 
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the species in the Koolau AA, the Army is proposing to conduct most of the stabilization actions 
on-site. This is because the Army does not conduct live fire training maneuvers within KLOA or 
SBER. Additionally, foot maneuvers within proximity to the target taxa inside the AAs have not 
taken place over the last 10 years. Therefore, the current threat from fire, trampling and weed 
introduction from Army training is low to nonexistent. Habitat quality in the Koolau AA is also 
acknowledged to be much higher than habitat in either SBMR or Makua. In the event that Army 
training levels and subsequent threat levels caused by Army training increase in the Koolau AA, 
the Army will reinitiate consultation to readdress the stabilization plans for each of the target 
taxa to potentially include more off-site stabilization areas.  
 
Related to this general biological approach is the recognition that intensive management efforts 
at taxon and habitat levels can have negative effects on the target taxa, other sensitive taxa, and 
native ecosystems if not properly implemented. In addition to proposing actions beneficial to the 
target taxa, the avoidance of negative affects of proposed actions; "do no harm" is an important 
guiding principle. The protocols developed for the MIP designed to minimize negative effects of 
human activities in native ecosystems such as inadvertent introduction of alien weeds, 
introduction of pathogens, trampling of vegetation, opening of trails, increased fire risk, and 
genetic contamination via inappropriate outplantings, will be followed closely for the OIP. These 
protocols protect not only the target taxa, but also other sensitive rare and endangered taxon 
known to occupy the proposed management areas.   
 
The target taxa 
All of the target taxa are federally endangered species endemic to the Hawaiian Islands (see 
Table 1.2).  The majority of the target taxa are endemic to Oahu alone.  Several species have 
current distributions restricted to within the action area. Taxa that have been recorded historically 
in the AA, but are currently not known to persist there have not been considered for inclusion 
among the target taxa.  Exceptions to this decision are several Achatinella species. Four were 
included in the Oahu BA and BO as being currently extant because the last observation dates are 
within the last 30 years, however no individuals are known to exist.  Additionally, two species of 
snails, A. byronnii and A. decipiens, have been considered synonymous by several field experts 
due to the lack of apparent morphological differentiation in the currently extant populations of 
these species. The Army has always managed these two species as synonymous and the USFWS 
treated them as a single entity in the Oahu BO. Stabilization plans for these species include 
genetic research on extant individuals to clear up taxonomic issues and field surveys to 
potentially recover species without extant populations.  
 
A large patch of Stenogyne kanehoana was found in SBMR in 2004 (after the original Oahu BO 
was final in 2003), therefore this species was not included in the initial consultation. Following 
its discovery, the Army informed the USFWS and included this species in the Draft OIP (2005). 
Because there have only been two known locations of this species in existence in the last 20 
years, this species fits the status required for stabilization as identified in the 2003 BO.  This 
species is being incorporated into the OIP in lieu of reopening the formal section 7 process.  
There are also several other listed species that were included in the Oahu BO but were not 
considered for stabilization. Stabilization is required when a species has less than three stable 
populations, does not have naturally reproducing populations, or more than 50% of the 
individuals occur in the action area. If the status of any listed species within the action area that 
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do not require stabilization (Table 1.3) changes to meet the stabilization criteria the Army will 
work with the OIT to develop stabilization plans for those species.  
 
Table 1.2 Target taxa of the Oahu Implementation Plan  
Scientific name Hawaiian name Action Area  Current 

Range* 
Abutilon sandwicense  - SBMR, MMR W 
Alectryon macrococcus var. 
macrococcus1  

Mahoe, Alaalahua SBMR, MMR W 

Chamaesyce rockii Akoko  KLOA, SBER K 
Cyanea acuminata Haha SBMR, KLOA, SBER K, W 
Cyanea crispa Haha KLOA K 
Cyanea grimesiana ssp. obatae1 Haha SBMR, MMR W 
Cyanea koolauensis Haha KTA, KLOA, SBER K 
Cyanea st.-johnii Haha KLOA K 
Cyrtandra dentata1 Haiwale MMR, KLOA K, W 
Cyrtandra subumbellata Haiwale SBER K 
Cyrtandra viridiflora Haiwale KLOA, SBER K 
Delissea subcordata1 - SBMR, MMR W 
Eugenia koolauensis Nioi KTA K, W 
Flueggea neowawraea1 Mehamehame SBMR, MMR W 
Gardenia mannii Na`u, Nanu SBMR, KTA K, W 
Hesperomannia arborescens - SBMR, KLOA, SBER, KTA K, W 
Hesperomannia arbuscula1 - SBMR, MMR W 
Huperzia nutans - KLOA, SBER K 
Labordia cyrtandrae Kamakahala SBMR K, W 
Lobelia gaudichaudii ssp. koolauensis - KLOA, SBER K 
Melicope lydgatei Alani KLOA K 
Myrsine juddii Kolea KLOA, SBER K 
Phyllostegia hirsuta - SBMR, KLOA, SBER K,W 
Phyllostegia kaalaensis1 - SBMR, MMR W 
Phyllostegia mollis - SBMR W 
Plantago princeps1 Ale SBMR, MMR K, W 
Pteris lidgatei - KLOA, SBER K, WMA 
Sanicula purpurea - KLOA, SBER K, WMA 
Schiedea kaalae1 - SBMR, MMR K, W 
Schiedea trinervis - SBMR W 
Stenogyne kanehoana - SBMR W 
Tetramolopium filiforme1 Pamakani SBMR, MMR W 
Viola chamissoniana ssp. 
chamissoniana1 

Pamakani SBMR, MMR W 

Viola oahuensis - KLOA, SBER K 
Chasiempis sandwichensis ssp. ibidis Oahu elepaio SBMR K, W 
Achatinella apexfulva 2 Pupu kaneoe, Pupu KLOA K 
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kuahiwi, Kahuli 
Achatinella bulimoides2 Pupu kaneoe, Pupu 

kuahiwi, Kahuli 
KLOA K 

Achatinella byronii/decipiens Pupu kaneoe, Pupu 
kuahiwi, Kahuli 

KLOA, SBER K 

Achatinella curta2 Pupu kaneoe, Pupu 
kuahiwi, Kahuli 

KLOA K 

Achatinella leucorraphe2 Pupu kaneoe, Pupu 
kuahiwi, Kahuli 

KLOA, SBER K 

Achatinella lila Pupu kaneoe, Pupu 
kuahiwi, Kahuli 

KLOA K 

Achatinella livida Pupu kaneoe, Pupu 
kuahiwi, Kahuli 

KLOA K 

Achatinella mustelina1 Pupu kaneoe, Pupu 
kuahiwi, Kahuli 

SBMR, MMR W 

Achatinella pulcherrima2 Pupu kaneoe, Pupu 
kuahiwi, Kahuli 

KLOA K 

Achatinella sowerbyana Pupu kaneoe, Pupu 
kuahiwi, Kahuli 

KLOA K 

*Current Range abbreviations: W = Waianae, K=Koolau, WMA = West Maui,   
1 Stabilization Plans for these taxa are found in the MIP 
2 These species are not currently known from any extant populations. Extensive surveys are planned for these 
species. See Stabilization Plan for Achatinella species. 
 
Table 1.3 Non-Stabilization Federally listed taxa that occur in the Oahu 
Action Area 
Scientific name Hawaiian 

name 
Federal 
Status 

Training 
Area 

Current Range 

Cyanea humboldtiana Haha Endangered KLOA, SBER K 
Diellia falcata - Endangered SBMR, MMR W 
Isodendrion longifolium Aupaka Threatened SBMR, KLOA W,K 
Lepidium arbuscula - Endangered SBMR, MMR W 
Schiedea hookeri - Endangered SBMR, MMR W 
Tetraplasandra gymnocarpa ‘Ohe‘ohe Endangered KLOA, SBER, KTA K 
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