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Executive Summary 
 
The Final Implementation Plan for Makua Military Reservation, Island of Oahu (May 2003) was 
prepared to guide conservation efforts that will result in the stabilization of 27 endangered plant 
taxa and an endangered species of Hawaiian tree snail that could be affected by military training 
activities at Makua Military Reservation (MMR) in Hawaii.  In 1999, the US Fish and Wildlife 
Service (USFWS) issues a non-jeopardy Biological Opinion for routine military training at 
Makua Military Reservation with the understanding that the Army would develop a conservation 
plan to stabilize 27 plant species and one snail species that they identified as being potentially 
effected by training activities.  When stabilization of the 28 species is achieved, restrictions to 
routine training may possibly be eliminated, following reinitiation of consultation with the 
USFWS. 
 
The Army has been working with the USFWS and the Makua Implementation Team (IT) to 
revise the manner in which stability is achieved, to address the logistical difficulties of off-site 
management, and to reduce the cost of the 2003 IP.  The IT is comprised of biologists 
representing the Army, USFWS, State of Hawaii, Honolulu Board of Water Supply, The Nature 
Conservancy of Hawaii, Campbell Estate and endangered taxon or ecosystem experts.  The 
Addendum focuses on the bottom-line as stated in the 1999 Biological Opinion, which lead to a 
plan with an average cost of $3.3M per year instead of the $8M per year required by the 2003 IP.  
Since the end goal of stabilization is three naturally reproducing population units (PU), the Army 
will focus on three PUs per taxa instead of the average of six PUs per taxa proposed in the 2003 
IP.  The Army is now proposing to manage 81 plant and 8 snail populations rather than the 188 
plant and 10 snail populations recommended for management in the 2003 IP.  This change also 
resulted in prioritizing the management units according to the selected PUs and resulted in the 
identification of 2,307 acres of priority habitat.  In addition, the Army will collect genetic 
material for those species most threatened by fire, for which material is needed to augment the 
PUs, and with very low numbers of individuals to ensure that should the bottom-line 
management technique not work for all species, there is genetic material available for future 
efforts.    
 
The 2003 IP provides taxon background summaries describing the biology and current status of 
the target taxa, methodology and a conceptual framework for the required stabilization, the 
specific actions required to stabilize each taxon and the habitat they depend upon, and 
monitoring protocols to evaluate success of the management actions.  The stabilization plan for 
each target taxon outlines specific actions, including threat abatement and reintroductions into 
appropriate, protected habitat.  Threat abatement actions include control of feral ungulates, 
selected weeds, predators such as small mammals, insect pests, and diseases.  In addition to 
taxon level management of target taxa in situ (in the wild), habitat level management, requiring a 
broader geographic scope and control of threats affecting ecosystem processes, is also included 
to support the development of stable populations of target taxa.  Because of the widespread 
distribution of the target taxa and the need for maintaining ecosystem processes, 23 management 
units (MUs) are proposed in the Waianae and Koolau Mountains of Oahu where the most 
important wild populations of the target taxa occur.  These areas encompass the important habitat 
for in situ management and reintroduction efforts that will lead to the stabilization of the target 
taxa.  The proposed MUs occur on Army, State of Hawaii, Honolulu Board of Water Supply, and 
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private lands, and will require cooperation and memoranda of agreement with the landowners 
prior to initiation of management actions at these sites.  Of the 23 MUs, six are all or partially on 
Army lands.  The Final IP includes taxon actions and MU actions, as well as a timetable and 
budget for implementation. 
 
The IT will conduct an annual assessment of the results of the management actions through a 
review of the monitoring data to determine the Army’s progress toward achieving stabilization of 
the target taxa within a reasonable time frame.  The assessment will also allow for modification 
of the IP strategies as needed, using an adaptive management approach.   
 
The timeline for the Addendum to the IP is projected over 20 years.  The implementation of the 
IP is expected to cost an average of approximately $3,256,800 per year, for an estimated total of 
$66,836,000 over 20 years. This figure is subject to change depending on timing of 
implementation of actions.   
 
The IP is subject to the availability of funds and nothing in this plan should be interpreted to 
violate the Anti-deficiency Act.  The Army intends to fund the program through its operating 
funds each year.   The IP requires the Army to continue as an active member of regional 
conservation efforts in support of stabilization of the target taxa and the habitats they depend on. 
By taking an active role to determine the best available practices and the highest priority threat 
management needs, the Army's conservation efforts will be in the forefront of species 
conservation in Hawaii. Successful implementation of the IP assures that the Army will be in 
compliance with Endangered Species Act and still accomplish its training mission. 
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2.0 Revised Plant Stabilization Plan Summaries 
 
The revised stabilization plan (SP) summaries do not use the Credit System, which was the 
cornerstone of the Final Implementation Plan (IP) (Section 2, Chapter 2).  The decision to move 
away from this was based on the need to reduce the scope of the Makua Implementation Plan (MIP).  
These summaries focus on the minimum requirement of stabilizing three populations per taxon.  The 
highest priority populations, which fall into the highest priority management units, were selected to 
be ‘managed for stability’.  Management actions other than these may still be pursued but will not be 
considered top priority.  These summaries should be used in conjunction with the detailed outlines 
for each taxon in the Final IP stabilization plans.   
 
The SP Summary tables include the population unit (PU) name as it appears in the Final MIP.  The 
PUs are grouped by those in the Makua action area (AA), out of the Makua AA and reintroductions.  
The maps include locations of the selected reintroductions, and the backup reintroductions, as 
defined in the Final IP (Section 2, Chapter 2).  In some cases, small in situ PUs have been grouped 
into one larger PU.  For all PUs with boundary changes there is justification in the text section below 
the table entitled ‘ Justification for Management Designations’.  The next column in the table lists 
the management designation for each PU from the MIP.  Column three lists the current management 
designation for each PU.  If smaller PUs were merged into one large one this is indicated in the 
current management designation column.  In future reports related to the MIP column two will be 
dropped and only column three will be used to simplify this table.   The fourth column in the table 
lists the number of plants from the Final MIP, mature and immature plants.  The next column lists 
the most complete Army Natural Resource Staff  (NRS) count of plants from each PU, mature and 
immature plants.  This number is not always a complete count of plants in the entire PU.  When this 
number has greatly decreased an explanation presented in the ‘Justification for Management 
Designations’ section.  Only major number changes are discussed in this report.  For more details 
about changes in population status see the Makua Implementation Plan Status Report.  The last 
column indicates if a PU has been augmented and if so how many mature and immature individuals 
there are currently. 
 
Priority management units (MUs) were designated in this addendum (see Chapter 2 for more details 
on priority MUs).  In some cases, not all of the plants in a ‘manage for stability’ PU are within the 
boundaries of the priority management units.  These individuals are still considered part of the same 
‘manage for stability’ PU, and will receive a higher level of management than plants designated as 
‘genetic storage collection’. 
 
The ‘Justification for Management Designations’ section is meant to explain and justify any 
deviations from the Final MIP.  As stated above, if PUs were grouped this is explained biologically.  
In most cases with additional surveys the habitat between PUs was found to be more continuous than 
was previously thought.  Also, the number of PUs in the AA versus out of the AA is justified.  If two 
PUs are slated for management in the AA then one of these must fall within the mid-credit area.  If 
this is not the case, justification is provided.  In some cases management decisions are contingent on 
fuel modeling for areas within the action area.  Based on fuel modeling results, management 
designations will be revisited.  The category ‘manage as a propagule source’ is no longer used.  
Protection measures required to collect propagules for genetic storage or as a propagule source are 
similar.  The genetic stock used at each augmentation/reintroduction is not discussed in this section 
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as it changes frequently with new information.  Another issue not addressed is the status of genetic 
storage.  Extensive discussions about these PU details are included in the Makua Implementation 
Plan Status Report 2004. 
 
The stabilization actions in the summaries have been included in Chapter 3.3: Detailed Cost 
Estimates, which provides a detailed summation of the actions and resources needed for the total 
stabilization effort.   
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2.1  Achatinella mustelina  
 
Achatinella Stabilization Plan Summary 
 
Long Term Goals:  
• Manage snail populations at 8 field locations to encompass the extant range of the species 

and to include all 6 genetically defined evolutionarily significant units (ESUs).   
• Achieve at least 300 snails per population. 
• Maintain captive populations for each of the 6 recognized ESUs. 
• Control all threats at each managed field location. 
 
The results of genetic analysis conducted on Achatinella mustelina populations since the 
finalization of the Makua IP indicated the presence of six ESUs, rather than the eight reported in 
the Final IP.  Two of the units, ESUs B and D (see Map 2.1), span distinctly different habitat 
zones.  Based on the new data, stabilization of A. mustelina requires that the Army stabilize 8 
field populations (one each from ESUs A, C, E, and F; and two each from ESUs B and D) that 
are geographically spread throughout the Waianae Range to protect the maximum genetic 
diversity of the species.   
 
Table 1 Field Sites for Stabilization Efforts 
New 
ESU 

Old 
ESU 

 

Site 
No. 

Location # of Snails 
in the Final 

MIP 

Final MakuaIP  
Year 1  

Recommended Actions 

Revised Year 1  
Recommended Actions 

A A 1 Kahanahaiki 55 Manage for stability 
(choose between Kahanahaiki 
and Pahole)  

Manage for stability  
(together with Pahole) 

A A 2 Pahole 50+ Manage for stability 
(choose between Kahanahaiki 
and Pahole)   

Manage for stability  
(together with Kahanahaiki) 

A A 3 Kapuna ~25 None None 

B B 4 Ohikilolo 300+ Manage for stability; Collect 
for captive propagation 

Manage for stability 

B B 5 Central 
Makaleha 
(culvert 39) 

81 Select one of 3 candidate 
sites for management  
(site # 5, 6 or 7) 

None 

B B 6 East 
Makaleha 
(culvert 45) 

29 Select one of 3 candidate 
sites for management  
(site # 5, 6 or 7) 

None 

B B 7 East 
Makaleha 
(culvert 67) 

40 Select one of 3 candidate 
sites for management  
(site # 5, 6 or 7) 

None 

B N/A N/A East 
Makaleha 
(culvert 69) 

83 None Manage for stability 
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New 
ESU 

Old 
ESU 

 

Site 
No. 

Location # of Snails 
in the Final 

MIP 

Final Makua IP  
Year 1  

Recommended Actions 

Revised Year 1  
Recommended Actions 

C C 8 Schofield 
West Range/ 
Haleauau 

18 Manage for stability; Collect 
for captive propagation 

Manage for stability 

C D 9 Alaiheihe 25 Survey;  
Collect for captive propagation 

None 

C E 10 Palikea Gulch 7 Survey;  
Collect for captive propagation 

None 

C N/A  Manuwai 
Gulch 

? None Survey for substantial population for 
management.  If found abandon 
Hale`au`au. 

D F 11 Waianae Kai 
(2 sites) 

12 Survey for manageable 
population 

None  

D F 12 Waianae Kai  20 Survey for manageable 
population 

None  

D F 14 Puu Hapapa 36 None  None  
D F 15 Schofield 

South Range 
32 Select one of 2 candidate 

sites for management 
(site # 15 or 16) 

None 

D F 16 Kaluaa and 
Waieli 

50 Survey for manageable 
population;  
Select one of 2 candidate 
sites for management 
(site # 15 or 16) 

Manage for stability 

D    N/A   19 Makaha 17 Determine management after 
genetics analysis is completed  

Manage for stability 

D N/A 20 Mohiakea 10+ Determine management after 
genetics analysis is completed  

None 

D N/A 21 Puu Kumakalii ~20 None None 

D N/A 22 Central and 
North Kaluaa 

5  
(seen 

incidentally) 

Determine management after 
genetics analysis is completed  

None 

E G 17 Puu Kaua 
(Ekahanui) 

12 Survey for manageable 
population;  
Collect for captive propagation 

Manage for stability 

E N/A 23 Huliwai 30+ Determine management after 
genetics analysis is completed  

None 

F H 18 Puu Palikea ~40 Manage for stability; Collect 
for captive propagation 

Manage for stability 
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Map 2.1 Grouping of 18 A. mustelina sampling sites into 6 ESU’s.  ESU’s A through F show the 
relative positions of each in the Waianae Mountains of western Oahu.  The threshold of genetic distance 
separating the ESUs was set at 1%.  Each population within a given ESU has a pairwise genetic distance 
to all other populations with the same ESU of 1% or less.  Note that the exact shape and extent of each 
ESU is unknown and therefore the contours depicted are partially theoretical. 
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