
Table PD 2.  Summary of Makua Weapons Restrictions.
Weapon Class Weapon  Live Herbaceous Fuel 

Moisture (HRB) 
Calculated by WIMS at 
Makua Range Station # 
490301 on the previous 

day:

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

Ohikilolo and reduced to less than 20% 
cover within Hibiscus  and Chamaesyce 
Weed Control Areas in Figure x - Full on-
site fire suppression helicopter staffing 

required for all weapons use.

Column B:  Reduced Helcipter Staffing for 
Listed Weapons when 60 meters of fuel 

modification (grass mowing, etc) is 
completed along the inside perimeter of the 
south lobe of the firebreak road:  One half 
of total fire suppression helicopter staffing 

required to be on-site, when weapons in 
use are restricted to only Blanks, Ball 

Ammunition, Demolitions in designated 
bare mineral soil areas inside south lobe of 

firebreak road, and Hand Grenades and 
Smoke Grenades in designated pits cleared 

to bare mineral soil.

Column C:  To Be Implemented Only after 
Completing and Maintaining Column A and 

B requirements, and the additional 
requirements of:  Completion of Kaluakauila 

and Kahanahaiki Management Unit 
Fuelbreaks and Firebreaks, Punapohaku 

area fire loss minimization measures, and 
Expedited Stabilization of Cyanea superba 

subspecies superba, Schiedea nuttallii, and 
Schiedea obovata .

Column D:  To Be Used After Completing 
and Maintaining all Column A, B, and C 

requirements and the additional 
requirement of:  Expedited Stabilization of 
Chamaesyce herbstii, Cyanea grimesiana 

subspecies obatae, Cyanea longiflora, 
Cyanea superba ssp superba, Delissea 
subcordata, Gouania vitifolia, Hibiscus 

brackenridgei subsp. mokuleianus, 
Neraudia angulata, Phyllostegia kaalaensis, 

Sanicula mariversa, Schiedea nuttallii, 
Schiedea obovata .

Column E:  To Be Used After Completing 
and Maintaining all Column A and Column 

B requirements and the additional 
requirement of:  Full Stabilization of all 

Makua Implementation Plan species.

Blanks in mowed areas with firing pt. firebreak Blanks in mowed areas with firing pt. firebreak Blanks in mowed areas with firing pt. firebreak Blanks in mowed areas with firing pt. firebreak Blanks in mowed areas with firing pt. firebreak
Blanks in other areas inside S. Lobe FB Road Blanks in other areas inside S. Lobe FB Road Blanks in other areas inside S. Lobe FB Road Blanks in other areas inside S. Lobe FB Road Blanks in other areas inside S. Lobe FB Road

Ball Ammunition - 50% 
and higher

5.56 mm lead, and 5.56 SRTA, 7.62 mm lead, 
.308 lead, lead shot

5.56 mm lead, and 5.56 SRTA, 7.62 mm lead, 
.308 lead, lead shot

5.56 mm lead, and 5.56 SRTA, 7.62 mm lead, 
.308 lead, lead shot

5.56 mm lead, and 5.56 SRTA, 7.62 mm lead, 
.308 lead, lead shot

5.56 mm lead, and 5.56 SRTA, 7.62 mm lead, 
.308 lead, lead shot

Tracers - 120% and 
higher

5.56mm, 7.62mm tracers: use only when live 
HRB fuel moisture 120% or higher

Tracers - 100% and 
higher

Pistols (9 mm pistol) Ball Ammunition - 50% 
and higher

9 mm lead, .45-caliber lead, .38-caliber lead, 
.22-caliber lead

9 mm lead, .45-caliber lead, .38-caliber lead, 
.22-caliber lead

9 mm lead, .45-caliber lead, .38-caliber lead, 
.22-caliber lead

9 mm lead, .45-caliber lead, .38-caliber lead, 
.22-caliber lead

9 mm lead, .45-caliber lead, .38-caliber lead, 
.22-caliber lead

Ball Ammunition - 50% 
and higher

5.56 mm lead, 7.62 mm lead, .50-caliber lead 5.56 mm lead, 7.62 mm lead, .50-caliber lead 5.56 mm lead, 7.62 mm lead, .50-caliber lead 5.56 mm lead, 7.62 mm lead, .50-caliber lead 5.56 mm lead, 7.62 mm lead, .50-caliber lead

Tracers - 120% and 
higher

5.56mm, 7.62mm tracers only: only when live 
HRB fuel moisture 120% or higher

Tracers - 100% and 
higher

EOD/UXO Demolition -outside firebreak 
road or within 100 m of road

100% and higher C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

EOD/UXO Demolition at least 100 m 
inside south lobe of firebreak road

60% and higher C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

C4 and TNT: Limit 300-pound (136-kilogram) 
net explosive weight

Training Demolition in demolition pit, tire 
house, or bunker

60% and higher C4, TNT, detonation cord, blasting caps, time 
fuses, cratering charges, shape charges, 
bangalore torpedoes. Limit 300-pound (136kg) 
net explosive weight, including bangalore 

C4, TNT, detonation cord, blasting caps, time 
fuses, cratering charges, shape charges, 
bangalore torpedoes. Limit 300-pound (136kg) 
net explosive weight, including bangalore 

C4, TNT, detonation cord, blasting caps, time 
fuses, cratering charges, shape charges, 
bangalore torpedoes. Limit 300-pound (136kg) 
net explosive weight, including bangalore 

C4, TNT, detonation cord, blasting caps, time 
fuses, cratering charges, shape charges, 
bangalore torpedoes. Limit 300-pound (136kg) 
net explosive weight, including bangalore 

C4, TNT, detonation cord, blasting caps, time 
fuses, cratering charges, shape charges, 
bangalore torpedoes. Limit 300-pound (136kg) 
net explosive weight, including bangalore 

Hand Grenades in pit 60% and higher Not Launched: Fragmentation, Practice, 
Offensive, Simulators

Not Launched: Fragmentation, Practice, 
Offensive, Simulators

Not Launched: Fragmentation, Practice, 
Offensive, Simulators

Not Launched: Fragmentation, Practice, 
Offensive, Simulators

Not Launched: Fragmentation, Practice, 
Offensive, Simulators

Smoke Grenades in pit 60% and higher Not Launched: Colored, hexachloroethane (HC) 
smoke, white smoke, and target acquisition 
(TA) smoke

Not Launched: Colored, hexachloroethane (HC) 
smoke, white smoke, and target acquisition 
(TA) smoke

Not Launched: Colored, hexachloroethane (HC) 
smoke, white smoke, and target acquisition 
(TA) smoke

Not Launched: Colored, hexachloroethane (HC) 
smoke, white smoke, and target acquisition 
(TA) smoke

Not Launched: Colored, hexachloroethane (HC) 
smoke, white smoke, and target acquisition 
(TA) smoke

40mm grenade M79 and M203 40mm grenade M79 and M203 40mm grenade M79 and M203 40mm grenade M79 and M203 40mm grenade M79 and M203
M203 inert practice rounds (No live rounds or 
HE in Yellow)

M203 inert practice rounds (No live rounds or 
HE in Yellow)

M203 inert practice rounds (No live rounds or 
HE in Yellow when live HRB is less than 100%)

M203 inert practice rounds (No live rounds or 
HE in Yellow when live HRB is less than 100%)

M203 inert practice rounds (No live rounds or 
HE in Yellow when live HRB is less than 100%)

100% and higher M203 inert practice rounds (No live rounds or 
HE in Yellow)

M203 inert practice rounds (No live rounds or 
HE in Yellow)

40mm grenade M79 and M203: OK in Yellow 
only when live HRB fuel moisture 100% or 
hi h

40mm grenade M79 and M203: OK in Yellow 
only when live HRB fuel moisture 100% or 
hi h

40mm grenade M79 and M203: OK in Yellow 
only when live HRB fuel moisture 100% or 
hi h60% and higher 40mm inert round (M385A1) w/ detatching 40mm inert round (M385A1) w/ detatching 40mm inert round (M385A1) w/ detatching 40mm inert round (M385A1) w/ detatching 40mm inert round (M385A1) w/ detatching 

100% and higher 40mm grenade, smoke grenades launched 40mm grenade, smoke grenades launched 40mm grenade, smoke grenades launched
60% and higher M18A1/A2 Claymore Antipersonnel, Volcano 

delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

M18A1/A2 Claymore Antipersonnel, Volcano 
delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

M18A1/A2 Claymore Antipersonnel, Volcano 
delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

M18A1/A2 Claymore Antipersonnel, Volcano 
delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

M18A1/A2 Claymore Antipersonnel, Volcano 
delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

100% and higher M18A1/A2 Claymore Antipersonnel, Volcano 
delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

M18A1/A2 Claymore Antipersonnel, Volcano 
delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

M18A1/A2 Claymore Antipersonnel, Volcano 
delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

M18A1/A2 Claymore Antipersonnel, Volcano 
delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

M18A1/A2 Claymore Antipersonnel, Volcano 
delivery device or modular packed mine system 
(MOPM) delivered, anti-tank

60% and higher Projectile-ground burst, Booby trap, Smoke 
Pots, Smoke Generator, Artillery Simulator

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

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

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

100% and higher Projectile-ground burst, Booby trap, Smoke 
Pots, Smoke Generator, Artillery Simulator

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

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

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

60% and higher 60 mm HE mortar, 60 mm SRTA, and 60 mm 
mortar (inert), 81mm HE, 81 mm TP, 120 mm 

60 mm HE mortar, 60 mm SRTA, and 60 mm 
mortar (inert), 81mm HE, 81 mm TP, 120 mm 

60 mm HE mortar, 60 mm SRTA, and 60 mm 
mortar (inert), 81mm HE, 81 mm TP, 120 mm 

60 mm HE mortar, 60 mm SRTA, and 60 mm 
mortar (inert), 81mm HE, 81 mm TP, 120 mm 

60 mm HE mortar, 60 mm SRTA, and 60 mm 
mortar (inert), 81mm HE, 81 mm TP, 120 mm 

100% and higher 60 mm HE mortar, 60 mm SRTA, and 60 mm 
mortar (inert), 81mm HE, 81 mm TP, 120 mm 
HE

60 mm HE mortar, 60 mm SRTA, and 60 mm 
mortar (inert), 81mm HE, 81 mm TP, 120 mm 
HE, OK in Yellow only when live herbaceous 
fuel moisture 100% or higher

60% and higher 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE
100% and higher 105 mm HE, 155 mm HE 105 mm HE, 155 mm HE, OK in Yellow only 

when live herbaceous fuel moisture 100% or 
AT-4/M136 and SMAW 60% and higher 84 mm HE anti-tank rocket 84 mm HE anti-tank rocket 84 mm HE anti-tank rocket

100% and higher 84 mm HE anti-tank rocket: OK in Yellow only 
when live HRB fuel moisture 100% or higher

84 mm HE anti-tank rocket: OK in Yellow only 
when live HRB fuel moisture 100% or higher

84 mm HE anti-tank rocket: OK in Yellow only 
when live HRB fuel moisture 100% or higher

2.75-caliber rocket 100% and higher 2.75-caliber rocket with only MK66 MOD4 
rocket motor and no pyrotechnics in warhead, 
only to be fired by a qualified user (no 
requalification, recertification, or performance 
evaluation use at Makua)

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

Javelin 100% and higher Javelin Guided Missile Javelin Guided Missile
TOW missile 100% and higher Inert TOW missiles (concrete warhead)

Cells shaded Red are permitted under all fire weather conditions.

Small Arms

Mortars

Artillery / Howitzer

Mortars and 
Artillery

Anti-tank 
weapons

60% and higher

Demolitions

Blanks

Grenades

Simulators Simulators - Designated Locations in 
South Lobe of Firebreak Road

Mines Mines

50% and higher

Cells shaded Green are only permitted for use when Burning Index is 20 or lower.
Cells shaded Yellow are only permitted for use when Burning Index is 47 or lower.

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

Rifles (including M24 sniper rifle, 
M16A2), 12 Guage Shot Gun

Machine Guns (including M249 SAW, 
M4/M4A1, M240B, M2, M16)

MK19 Grenade Launcher/Mach. Gun

M79 and M203 Grenade launcher

5.56mm, 7.62mm tracers: use only when live 
HRB fuel moisture 100% or higher

5.56mm, 7.62mm tracers: use only when live 
HRB fuel moisture 100% or higher

5.56mm, 7.62mm, and .50 caliber M1 tracers 
only: only when live HRB fuel moisture 100% or 
higher (Only 5.56 and 7.62 mm tracers 
permitted for use from helicopters)

5.56mm, 7.62mm, and .50 caliber M1 tracers 
only: only when live HRB fuel moisture 100% or 
higher (Only 5.56 and 7.62 mm tracers 
permitted for use from helicopters)
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In some years, live herbaceous fuel moisture remains above 60 percent year-round.  In the drier 
years on record, live herbaceous fuel moisture was calculated to fall below 60 percent in late 
June or early July, without recovery until the October green-up period.  Makua will be closed to 
ball ammunition and blanks when live herbaceous fuel moisture at the Makua Range weather 
station is calculated by the interagency WIMS to fall below 50 percent.  In the drier years on 
record, live herbaceous fuel moisture was calculated to fall below 50 percent between mid July 
and early September, but remained above 50 percent year-round in wetter years.  Weapons that 
are likely to ignite wildland fires are proposed for use during periods of low fire danger, when 
the burning index (a fire danger index related to wind speed and relative humidity) is lower.   

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

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

2.6 Training Scenarios 

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

Weapons System

One Daytime and 
Nighttime CALFEX 

(Assuming Night-
Time Live-Fire 

Training)

50 CALFEXS' 
(Assuming Year-

Round 
Training)

Estimated Average 
Months of Training 
per Year (Based on 

Live Herbaceous Fuel 
Moisture 

Restrictions)

Estimated Number 
of Years of 

Weapons System 
Use (Based on 
Endangered 

Species Expedited 
Stabilization and 

Fuelbreak 
Construction 

Requirements)

Estimated Total 
Number of 

Rounds to be 
Fired in 30 Year 
Life of Biological 

Opinion 
(Assuming Night 

Live-Fire 
Training)

M24 sniper weapon 7.62 mm rifle 17 850 11.2 months/year 30 years 5,712
9 mm pistol 0 0 11.2 months/year 30 years 0
M249 SAW 5.56 mm machine gun 6,120 306,000 11.2 months/year 30 years 2,056,320
M 16A2 5.56 mm rifle 20,196 1,009,800 11.2 months/year 30 years 6,785,856
M4/M4A 1 5.56 mm machine gun 4,692 234,600 11.2 months/year 30 years 1,576,512
M240B 7.62 mm machine gun 2,040 102,000 11.2 months/year 30 years 685,440
M2 .50-caliber machine gun 170 8,500 11.2 months/year 30 years 57,120
M1 tracer Unknown Unknown 6 months/year 15 years Unknown
MK 19 40 mm machine gun 68 3,400 9.9 months/year 25 years 16,830
M203 40 mm grenade launcher 388 19,400 9.9 months/year 30 years 115,236
Kiowa helicopter with .50-caliber 
machine gun 1,360 68,000 11.2 months/year 30 years 456,960

Fragmentation grenades 34 1,700 9.9 months/year 30 years 10,098
Smoke grenades 12 600 9.9 months/year 30 years 3,564
Engineer support with Bangalore 
torpedo 3 150 9.9 months/year 30 years 891

MI 8A1/A2 Claymore mine 9 450 9.9 months/year 30 years 2,673
2 lbs. C4 3 150 9.9 months/year 30 years 891
Shape charge, 40 lbs. C4 Not applicable 36 9.9 months/year 30 years 214
Shape charge, 15 lbs. C4 Not applicable 80 9.9 months/year 30 years 475
Cratering charges Not applicable 24 9.9 months/year 30 years 143
60 mm mortar (inert) 46 2,300 9.9 months/year 30 years 13,662
60 mm HE mortar 37 1,850 9.9 months/year 30 years 10,989
81 mm HE mortar 49 2,450 9.9 months/year 30 years 14,553
120 mm HE mortar4 Unknown Unknown 9.9 months/year 30 years Unknown
M19, 105 mm HE howitzer 121 2,420 9.9 months/year 30 years 35,937
155 mm HE howitzer3 324 9,720 9.9 months/year 30 years 96,228
AT-4/M 136, SMAW: 84 mm anti-
tank rockets 3 150 6 months/year 25 years 450

2.75-caliber rockets 56 2,800 6 months/year 15 years 5,040
Javelin 2 100 6 months/year 15 years 180
Inert TOW missiles 2 100 6 months/year May be zero years May be zero

1Each company-level CALFEX includes both a daytime and nighttime iteration. Estimate of munitions is based on 
actual training data. Nighttime live-fire training will not occur unless nighttime helicopter fire suppression is 
authorized.  
2Some of the M 16A2 rounds are SRTA rounds. 
3For CALFEXs at Makua, the 155 mm howitzer and the 105 mm howitzer are interchangeable weapons. Both 

weapons will not be used during the same CALFEX. The number of rounds presented for 50 CALFEXs is the 
estimated maximum number of rounds to be expended during a training year.  Summer CALFEXs will often not 
include all weapons due to live herbaceous fuel moisture limitations.   

4 Although the 120 mm HE mortar is planned for future use at Makua, no allocations for the weapon have been 
made at this time.  
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5 The ammunition expenditures presented in this table represent a typical company-level CALFEX. The actual 
expenditures for an individual CALFEX or training year will fluctuate and can be higher or lower than the 
numbers in this table.  Also, for an individual CALFEX, additional rounds of a smaller caliber mortar or artillery 
weapon may be substituted for the estimated rounds of a larger weapon; the total number of rounds for the smaller 
weapon will not exceed the combined estimated rounds for both weapons. For example, additional rounds of the 
60 mm HE mortar can be fired if the 81mm HE mortar is not used during a given exercise, but the total number of 
60 mm rounds fired during that exercise will not exceed 86 (49 + 37).  

 
is compatible with the specifications in this Biological Opinion.  Indirect fire and aviation units 
will support troop units conducting a typical CALFEX.  Indirect fire support would include the 
company and battalion mortars (two 60 mm mortars, two 81 mm mortars, and the 120 mm 
mortar), as well as the platoon 105 mm artillery (three howitzers); 155 mm howitzers would be 
used interchangeably with the 105 mm weapons.  Vehicles and aircraft that would be used during 
training include the following: up to six Humvees used on existing roads, 2.5-ton or 5-ton cargo 
trucks (two), UH-60 Blackhawk helicopters (up to six), OH-58D Kiowa Warrior helicopters (up 
to three), CH-47 Chinook helicopters (two), Strykers (up to five), any wheeled vehicle in the 
Army inventory, and Unmanned Aerial Vehicles. 
 
Training units arrive at Makua and bivouac in designated areas near the road.  Their ammunition 
is stored at the ammunition supply points in the vicinity of the exercise and is guarded 
throughout the exercise.  Soldiers subsist on packaged meals-ready-to-eat or delivered hot foods, 
and they use portable toilets.  Planning and instruction generally lasts two days.  Unit personnel 
practice their exercise without live fire and conduct other tasks associated with preparing for the 
actual live-fire exercise.  Pop-up targets and blast simulators are sometimes placed in the training 
area to replicate enemy contact. 
 
Unit leaders (captains, lieutenants, and sergeants) receive briefings from the 25th ID G3 Training, 
Range Division and from USAG-HI DPW Environmental Division staff on the locations of 
threatened and endangered species and habitat, locations of known cultural resource sites, fire 
hazards, and fire prevention measures and procedures.  Where necessary, the scenario is 
modified to reduce the risk of fire and other damage to the environment.  The unit leaders then 
brief every Soldier in the unit on the importance of protecting endangered species and habitat, 
cultural sites, and preventing wildfires. 
 
On days three and four, unit personnel conduct their actual training exercise.  On day three, only 
blank ammunition is fired, and mortars and artillery are aligned, calibrated, and fired.  Training 
exercises conducted on both days typically last approximately three hours and begin at dawn. 
The company generally moves with three platoons of approximately 30 to 40 Soldiers (or nine 
squads of five to 10 Soldiers, plus personnel operating machine guns and support personnel) 
toward the objectives.  Soldiers in the lead platoon fire their rifles and machine guns at the 
objective or target.  The mortar section fires 60 mm mortars at the objective, while the lead 
platoon moves toward it.  When the lead platoon makes contact with the objective, the platoon 
leader moves squads to a position of advantage and, by spreading out Soldiers to ensure they can 
hit every target, gains fire superiority over the “enemy.” 
 
Most exercises present advancing platoons with the problem of trench lines, mine fields 
(simulated), and concertina-wire obstacles.  Confronted with these situations, platoons must 
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practice the skills required to enter and clear a trench line, to conduct a company deliberate 
attack, to conduct a platoon and squad attack, to knock out a bunker, and to conduct an initial 
breach of a mine field/obstacle.  Some simulated minefields will be cleared with the aid of 
engineers attached to the company.  Bangalore torpedoes may be used to blast routes through 
such locations.  Objective Deer is used to teach some of these primary tasks.  The lead platoon 
guards the objective with machine guns while two other platoons advance toward Objective Deer 
via a creek bed.  A simulated minefield and a concertina-wire obstacle usually protect the 
westernmost entrance.  The company commander will order the engineer squad to reduce the 
obstacle with a bangalore torpedo designed to focus the blast in a cutting line that explodes 
mines, cuts wire, and allows Soldiers to walk over the site.  Several bangalore torpedoes may be 
combined to clear a wider path. 
 
After the minefield and wire obstacle have been cleared, the Soldiers run through the breach to 
the trench complex.  Two Soldiers move into the trench and fire down its length to engage any 
enemy present.  The squads and platoon follow, and as each lead Soldier comes to a turn in the 
trench line, other Soldiers provide shield.  The unit Soldiers continue down the trench to the first 
bunker or room, where four-person fire teams clear the bunkers with fragmentation hand 
grenades.  The lead Soldier guards the opposite approach, and the remaining three Soldiers 
position themselves close to the door in a “stack.”  The lead Soldier tosses a grenade in, and the 
three Soldiers rush the room following detonation, pointing their rifles at different prearranged 
locations in the bunker, covering any “enemy” remaining.  Soldiers continue clearing the trench 
in this manner. 
 
Upon seizing their objectives, units must prepare for any counterattack.  A company commander 
may direct the emplacement of claymore mines (small, command-detonated antipersonnel 
mines) in front of the unit.  If artillery is employed in the scenario, the company commander may 
distribute its fire in advance of an attack or direct its fire toward a target to suppress 
counterattack.  The commander may also direct the company’s anti-armor section to position its 
missile launchers to prevent any enemy tanks from overrunning the just-taken objective (e.g., the 
trench line).  Once the enemy counterattacks and is repelled by the company, the exercise is 
over.  
 
At the end of a CALFEX training, units remove any target equipment they may have provided, 
gather brass casings from spent rounds, remove litter, and otherwise make every effort to restore 
the range to its condition prior to their use.  Explosive ordnance disposal specialists will destroy 
all identified unexploded ordnance.  Ordnance normally is destroyed where it is found, whether it 
resulted from the training being conducted or from earlier exercises.  Unexploded rounds are 
removed or destroyed at the conclusion of a training exercise.  
 
These procedures are designed to ensure that training conducted at Makua will not increase the 
amount of unexploded ordnance on the site and may reduce it, if possible.  Occasionally, the 
explosive ordnance disposal specialists are not available to dispose of unexploded ordnance 
immediately after a training exercise.  In this case, unexploded ordnance will be disposed of once 
the specialists are available and prior to use of the area for new training.  Excess propellant 
charges from mortars and artillery is burned in a burn pan in the open field south of the helipads.  
Any ash generated from powder burn operations is removed from the burn pan and collected in a 
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208-liter (55-gallon) drum.  When the drum is full, the ash is tested to determine if it meets 
Environmental Protection Agency criteria as a hazardous waste.  The ash is ultimately removed 
from the site and is disposed of in accordance with Environmental Protection Agency 
regulations.  
 
The company-level CALFEX is the maximum level of training proposed at Makua due to the 
range’s limited suitable maneuver training land.  To minimize the potential for wildfires, various 
portions of CALFEXs and other live-fire training will only be conducted during Green or Yellow 
fire danger rating periods, pursuant to restrictions in Table PD 2 weapons table.  CALFEXs 
conducted at Makua will not include aerial bombardment (dropping bombs from aircraft), use of 
tracked armored vehicles, or training on Makua Beach.   
 
2.6.2 Live-Fire Training 
 
Live-fire training includes basic weapons marksmanship ranges, grenade training, urban/village 
assault and entrenched enemy training, small unit live fire and maneuvers, artillery and mortar 
firing, infantry demolition training, and use of mines and bangalore torpedoes.  Live fire 
normally entails an individual gunner, a crew of a weapon system, or a collective unit firing at 
predetermined targets from designated firing positions on a range facility.  The individual Soldier 
qualifies with an assigned weapon and then progresses through squad, platoon, and company-
level live-fire exercises.  The requirement for live-fire training varies depending on individual 
and unit mission, weapons assigned, and ammunition available.  Each Soldier must demonstrate 
proficiency on the assigned weapon system once or twice per year.  Unit Commanders must 
ensure that live-fire training meets readiness standards.  Weapons proficiency, or qualification, is 
scored and recorded for each individual or crew and is reported collectively by unit.  No live-fire 
training takes place outside of established ranges or surface danger zones.  The firing of blank 
ammunition, including blank munitions up to .50-caliber, is not considered live fire.  However, 
because hot casings and residues related with the firing of blanks have the potential to ignite 
wildland fires, Makua will be staffed with ground and helicopter firefighting resources in 
accordance with the staffing guide when blanks are being fired. 
 
Live-fire exercises require several iterations of training.  The ultimate goal of each live-fire 
exercise, regardless of unit size, is to execute the exercise at night, under limited visibility.  A 
unit conducting a live-fire exercise will initially rehearse its action by conducting a dry walk-
through with no ammunition (first iteration).  It will then conduct a full-speed exercise using 
blank ammunition (second iteration).  Providing this is done to standard, the unit then will 
execute a daytime live-fire exercise (third iteration).  Nighttime live-fire exercises add a new 
dimension to the battlefield and require additional iterations.  In general, after a unit has 
successfully completed daytime live-fire exercises, it will conduct a nighttime blank fire 
rehearsal (fourth iteration), before finally culminating in a nighttime live-fire exercise (fifth 
iteration).  While this describes a five-day scenario, the Army can compress the schedule in 
various ways.  Due to the current limitations on munitions and fire suppression aircraft safety 
considerations at Makua, units do not currently conduct nighttime live-fire exercises; however, 
nighttime live-fire exercises are essential in ensuring that units are combat ready.  Nighttime 
live-fire training will only be conducted after night-flying fire suppression helicopter staffing 
guidelines have been developed by the Army and approved by the Service.  
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2.7 Military Operations on Urbanized Terrain   
 
Military operations on urbanized terrain training occurs on Objective Deer and provides troops 
with the opportunity to train in a realistic urban environment (e.g., using bunkers and other man-
made structures) and to experience as much realistic stress as possible.  Training may include 
limited use of short-range training ammunition, which uses a plastic ball projectile.  Although 
short-range training ammunition is classified for live-fire training in accordance with AR 385-63, 
the maximum range of this ammunition is only 275 to 640 m (879 to 2,247 ft), depending on the 
caliber used.  Short-range training ammunition may be used at Makua in conjunction with other 
live-fire ammunition.  
 
2.8 Bivouac 
 
Bivouac consists of setting up camp for rest, re-supply, maintenance, or to provide support.  
Bivouac sites vary depending on unit size and mission.  The size of bivouac areas can range from 
100 by 100 m (330 by 330 ft) for a squad (9 Soldiers) or platoon (35 Soldiers) to 300 by 300 m 
(984 by 984 ft) for a company size (120 Soldiers) bivouac.  Depending on unit size, bivouac sites 
can contain a vehicle and weapons maintenance area, vehicle parking area, general supply area, 
munitions supply area, medical area, helicopter landing zones, and vehicle off-loading area.  A 
bivouac site may consist of a series of tents, temporary structures, and equipment covered with 
camouflage nets.  Bivouac is normally done on level or gently rolling areas that provide vehicle 
and/or aircraft access.  Open fires are not allowed during bivouac, but cooking in special mobile 
kitchens (enclosed ovens) and use of tent heaters (enclosed) and generators is permitted.  
Munitions used in bivouac typically consist of grenade and artillery simulators and blank 
ammunition.   
 
2.9 Sniper Training  
 
Sniper training includes the use of a M24 sniper rifle and firing a 7.62 mm round at targets up to 
1,000 m (3,281 ft) away.  The M107 heavy sniper rifle that fires .50-caliber ammunition may 
also be used.  Snipers frequently participate in CALFEXs at Makua.  For stationary target 
practice, snipers would position themselves near Range Control while shooting toward targets in 
the south impact area.   
 
2.10 Restrictions 
 
No tracer ammunition will be used by snipers. 
 
2.11 Air Assault and Aviation Support 
 
When air assault is part of a CALFEX, Soldiers board helicopters and fly to the approved 
landing zones at Makua.  The helicopters land, discharge their loads and fly off.  Some vehicles 
and equipment may be rigged for external transport beneath the helicopters (a practice known as 
sling-loading), allowing the aircraft to transport both the Soldiers and their equipment to a given 
location at the same time.  
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During CALFEXs, OH58 (Kiowas), UH60 (Blackhawks), and CH47 (Chinooks) are used.  The 
exercise typically involves two or three OH58s (two for firing and one for command and 
control).  During the exercise, there is typically a ground rehearsal, a fly-by rehearsal, and then 
the actual close-air support firing exercise with the regular .50-caliber M-2 rounds.  Over the 
five-day CALFEX, there will be up to five helicopter approaches during the non-live-fire day 
and up to five approaches during each of the daytime and nighttime live-fire iterations.  In 
addition, two CH-47 Chinook helicopters will transport troops and equipment from Schofield 
Barracks to Makua.  Fire suppression helicopters will also be assigned to Makua in accordance 
with the helicopter staffing guidelines specified in this Project Description.  The command and 
control helicopter typically flies orbits (to conserve fuel) over the ocean at 600 m (2,000 ft) 
above sea level.  Its distance from shore ranges from approximately 0.4 kilometers (km) (0.25 
mi) up to 1.6 km (1 mi) offshore.  At no time do they go beyond the jurisdictional waters of the 
United States. 
 
2.12 Stryker Infantry Carrier Vehicle 
 
The Stryker is a wheeled vehicle with a 350-horsepower engine and a weight of 19 to 20 tons. 
Up to five Strykers will operate primarily from stationary positions and only on existing roads or 
paved areas at Makua.  There will be no off-road use of Strykers at Makua.  Strykers will be used 
to fire MK 19 (40 mm), .50-caliber machine guns, and 120 mm mortars from the road into the 
impact area.  Strykers also will be used as command and control vehicles.  Potential use of 
Makua by Stryker Brigade Combat Team forces includes approximately six to nine annual 
company-level CALFEXs with some squad and platoon maneuver live-fire or non-live-fire 
training.  Stryker vehicles will shoot at targets in Objective Deer, from interior roadways in the 
vicinity of Objective Coyote. 
 
2.13 Unmanned Aerial Vehicles 
 
The Shadow 200 is similar to a large radio-controlled model airplane.  The aircraft weighs 
approximately 147 kilograms (kg) (325 pounds (lbs)), has a wingspan of 4 m (13 ft), and 
measures 3.4 m (11 ft) from nose to tail.  It is a remote-controlled, gas-powered vehicle.  Each 
system includes three unpiloted aircraft equipped with imagery sensors, a ground transport 
vehicle, two ground control stations mounted on vehicles, and launch, recovery, and support 
equipment pulled on trailers.  Following the mission, it can be recovered in a small area with 
parachute deployment at low altitude.  Recovery can be accomplished manually or with an 
optional auto recovery system, during which an air bag is deployed prior to touchdown to 
cushion the landing and protect the vehicle and payload.  Unmanned aerial vehicles will only be 
launched and recovered in restricted or Class D airspace, which includes Makua Valley.  The 
unmanned aerial vehicles will be used for up to nine hours each week, either during training 
exercises or independently.  Unmanned aerial vehicles may take off at Makua and fly over the 
Makua action area without on-site or standby wildland fire suppression staffing.  Unmanned 
aerial vehicles will not land in any area outside the south lobe of the firebreak road at Makua.  
Unmanned aerial vehicles may take off and land at Dillingham or Wheeler Army Airfield 
without fire suppression staffing. 
 



Colonel Howard J. Killian 30

2.14 Convoy Training 
 
The Army uses convoy training to simulate ambushes and other enemy attacks on vehicle 
convoys.  Convoy training will have effects similar to the CALFEX.  
 
2.15 Standard Operating Procedures (SOPs) 

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

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

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

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

4) Fire prevention/endangered species/cultural resource briefings have been completed. 
5) The commander will use the Risk Management Process to identify hazards, assess 

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

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

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

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

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

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

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

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

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

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

16)  Army personnel need to minimize fires from starting. 
17)  Army personnel must quickly and safely extinguish fires by following the fire 

suppression procedures. 
18)  Army personnel must stay within the perimeter firebreak roads except when directed to 

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

19)  All units will wash their vehicles prior to entering Makua.  Additionally, Soldiers will 
clean their boots and personal gear of mud and or pests, brought from outside Makua, at 
the entrance to Makua prior to moving onto the range. 

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

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

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

 
3.1 Firebreaks and Fuelbreaks   

 
Firebreaks and fuelbreaks have been designed to reduce the risk of fire spreading outside the 
south lobe of the firebreak road and to further protect exposed management units and areas of 
designated critical habitat.  The north and south lobes of the training area are surrounded by a 
firebreak road, maintained as a passable road, cleared to bare mineral soil to a width of 6 m (20 
ft).  Fuelbreaks are swaths of less flammable vegetation, where fuel load or continuity is 
manipulated mechanically, or with prescribed fire, grazing, herbicide, or other means in order to 
stop or slow fire spread.  The dimensions and maintenance schedule of each of the fuel treatment 
areas will vary due to accessibility, unexploded ordinance, topography, and vegetation response.  
Grass inside the southern lobe of the firebreak road is maintained to stubble height in Objectives 
Badger, Buffalo, Coyote, Deeds, Deer, Elk, and Wolf, where most weapons are targeted, and all 
flammable material is cleared from firing points and detonation areas pursuant to DA PAM 385-
63 (2003, as updated).   
 
New fuelbreak and firebreak specifications have been developed for several of the Makua 
Implementation Plan management units (Kaluakauila, Kahanahaiki, Pahole, Upper Kapuna, 
West Makaleha, Ohikilolo, and Lower Ohikilolo).  With the exception of Lower Ohikilolo, 
which will be protected prior to the use of any weapon or prescribed fire at Makua, the new fire 
protection systems will be operational within five years or prior to the implementation of 
Column C in the Weapons Restrictions Table (see Table PD 2), whichever occurs earlier.  
Because mowing or aerial herbicide treatment is expected to produce a thick layer of dead grass 
that will take several years to decompose, aerial herbicide and mowing treatments will begin no 
later than two years after the completion of this Biological Opinion in order to ensure that the 
fuelbreak is operational within five years.  Fuelbreak and firebreak construction will not detract 
from implementation of the Makua Implementation Plan.  It is anticipated that the wildland fire 
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crew or contractors will be utilized to complete the fuel treatments that are farther than 3 m (10 
ft) from endangered plants.  Tracers, MK19, AT-4, SMAW, 2.75-caliber rocket, Javelin, and 
TOW will not be used at Makua unless the Kaluakauila, Kahanahaiki, Pahole, Upper Kapuna, 
West Makaleha, Ohikilolo, and Lower Ohikilolo fuelbreaks and firebreaks are completed and/or 
maintained as detailed in this Project Description.  If, after five years from the date of this 
document, the fire protection systems are not completely installed and adequately maintained, 
use of all devices on Table PD 2, and prescribed burning at Makua will be suspended until the 
systems can be brought up to standard.  

3.1.1 Fuel Treatments in South Lobe of Firebreak Road  

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

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

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

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

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

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

1) A new 150-m long, 20-m wide, 0.3 ha (0.8 ac) firebreak will be established and 
maintained.  The new firebreak will run along the outside of existing management unit 
perimeter fence line.  The firebreak would be kept free (less than one percent cover) of 
live and dead grass and shrub fuels.  The firebreak will be maintained with one or more 
methods, which may include herbicide, hand tools, shade fabric, or permanent barrier 
installation.   

2) A new sprinkler system will be installed to deliver a spray of water to the 150-m long, 
20-m wide (0.3 ha (0.8 ac) area running along the outside of the Kahanahaiki 
Management Unit fence line.  The sprinkler system would be activated when the site is 
threatened by fire and would provide one-half inch of precipitation on the vegetated area 
per hour. 

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

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

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

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

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

An existing road and a historic road on the State land adjacent to the north boundary of Makua 
will be improved, given approval of the State, to prevent fires ignited in the vicinity of the public 
beach from burning into the Kaluakauila Management Unit.  The historic road area will be 
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improved to provide for fire vehicle passage, and grass control conducted along the lower edge 
of an existing paved road in the Yokohama vicinity will increase the likelihood that firefighters 
will be able to prevent beach area fires from burning the Kaluakauila Management Unit (see 
Figure PD 9). 

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

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

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

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

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

 

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

3.2 Firefighting Personnel   

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

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

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

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

3.3  Fire Suppression Helicopter/Aircraft Staffing  

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

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

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

Not Fueled at Makua

CL415 Contractor 1,800 gallons n.a. 57 chains/hr 171 chains/hr

S61N or similar Contractor 1,000 gallons 13 chains/hr 45 chains/hr 135 chains/hr

S61N or similar Contractor 800 gallons 10 chains/hr 36 chains/hr 108 chains/hr
CH-47        

Chinook
Military / 

Contractor 2000 gallons 9 chains/hr 35 chains/hr n.a.

UH-60         
Blackhawk

Military 660 gallons 9 chains/hr 30 chains/hr n.a.

CH-46          
Sea Knight

Military 400 gallons 5 chains/hr 18 chains/hr n.a.

CH-53          
Sea Stallion

Military 400 gallons 5 chains/hr 18 chains/hr n.a.

Bell 210 Contractor 350 gallons 5 chains/hr 17 chains/hr 51 chains/hr
UH-1H Huey/ 
Bell 205 or 212

Contractor 340 gallons 5 chains/hr 16 chains/hr 48 chains/hr

Bell 407 Contractor 210 gallons 3 chains/hr 10 chains/hr 30 chains/hr
Bell 206    Long 

Ranger
Contractor 200 gallons 3 chains/hr 10 chains/hr 20 chains/hr

Bell Jet Ranger Contractor 120 gallons 2 chains/hr 6 chains/hr 19 chains/hr

Hughes 500 Contractor 110 gallons 2 chains/hr 6 chains/hr 18 chains/hr

20-foot wind speed 11 
mph or higher OR No 

"F"-Type WIMS 
forecast for wind speed 

for all hours of scheduled 
use OR Pilots not yet 

approved by Army and 
Fish and Wildlife Service 
for Higher Productivity 

20-foot wind speed "F"-type 
WIMS forecast: 10 mph or lower 
for current and next three hours 
AND Expert Pilots Approved by 

Army and Fish and Wildlife 
Service at These Productivity 

Rates

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

Aircraft Type Pilot Type Water 
Capacity All Pilots and All 

Wind Conditions

 

Historically, difficulties have resulted when helicopters have not had access to fuel on-site at 
Makua.  For a particular helicopter’s productivity to be assessed as having on-site fueling 
capability, a fuel tank or fuel truck will be placed at Makua with enough of the appropriate fuel 
on board to provide 10 hours of flight time for that helicopter.  The fuel truck or tank will be 
compatible with the helicopter, and all Army and contract requirements will be finalized prior to 
initiation of training or prescribed burning so refueling will be immediately available as needed 
during the helicopters assigned shift and it will not take longer than 15 minutes to accomplish.  If 
multiple helicopters will be fueling from the same truck or tank, the truck or tank will have, at 
the beginning of the fire, enough fuel on-site for 10 hours of flight time of all of the helicopters 
that the truck is supporting.  In fire situations when visibility at the Range Control helipads is 
poor, an alternate on-site refueling area may be established at another location within 5 km (3 
mi) of the Makua Range Control helipads. 
 
To ensure that productivity rates in the table would be met by all pilots, productivity rates for the 
least productive pilots are used as a basis for rating particular classes of aircraft.  Therefore, the 
rates in Table PD 4 are expected to be conservative.  Army will document by video recording, 
still photography, or other method that enables independent verification, the fire suppression 
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helicopter productivity, in grass fuels, during the first hour of all wildland fires occurring outside 
the firebreak road at Makua.  Office of Aircraft Services – Certified pilots, and other pilots with 
fire suppression experience may be given the higher productivity rates listed in Table PD 4 with 
the approval of the Army and the Service.  The Army may develop and submit revised fire 
suppression aircraft productivity ratings for individual pilots or classes of aircraft for specific 
fuel moisture and wind conditions.  Individual pilots or classes of aircraft may be given ratings 
higher than those in Table PD 4 if sufficient documentation is available to substantiate the 
assignment of the revised rates.  The revised rates and supporting documentation will be 
submitted to the Service for review prior to the replacement of the rates listed in Table PD 4 for 
use satisfying fire suppression staffing requirements at Makua.  Given the approval of the 
Service’s Field Supervisor, updated rates may be appended to the Biological Opinion for use 
satisfying the fire suppression helicopter staffing requirements specified in this Project 
Description.   
 
Fire suppression staffing for live-fire training will meet or exceed the minimum requirements 
listed in Table PD 5.  Helicopter staffing will be based on two fire weather parameters 
documented in WIMS for Makua Range weather station number 490301:  (1) live herbaceous 
fuel moisture for the previous day, and (2) National Weather Service “F” type observations of 
wind speed for all hours of training and for the one to two hourly observations immediately 
following each period of training.  General fire weather forecasts and spot fire weather forecasts 
issued by National Weather Service forecasters will not be used to make determinations about 
helicopter fire suppression staffing.  Hourly “F” type WIMS observations input by the National 
Weather Service forecaster into WIMS  must be used.  If no “F” type WIMS observation is 
available, helicopters will be staffed for wind speeds of 16 mph or higher 

Response times for standby helicopters are maximum estimates.  Standby helicopters will often 
be called in to support suppression actions on larger fires inside the firebreak road.  The Army 
Incident Commander assigned to the fire will release standby helicopters as they are no longer 
needed.  Often, the spread of a fire outside the firebreak road will be successfully halted by the 
on-site helicopters and standby helicopters will be cancelled prior to their arrival on the fire. 

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

 

Table PD 5 (On Following Page).  Helicopter Staffing: Minimum Helicopter Fire Suppression 
Capability Assigned to Daytime Live-fire Training at Makua by Time of Year and Potential Fire 
Ignition Location.   
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200 % or 
higher        

(*5)

150 % - 199 %  
(*5) 120 % - 149 % 100 % - 119 % 80 % - 99 % 70 % - 79 % 60 % - 69 % 

50 % - 59 % 
(Blanks/Ball 
Ammo Only 

(*6))

5 mph or less,                         
Direction N through ESE Only

17 chains/hr    
(9 on-site /     
8 standby)

21 chains/hr    
11 on-site /     
10 standby)

25 chains/hr    
(13 on-site /    
12 standby)

41 chains/hr    
(21 on-site /    
20 standby)    

71 chains/hr    
(30 on-site /    
41 standby)

78 chains/hr   
(30 on-site /    
48 standby) 

87 chains/hr  
(30 on-site /    
57 standby)

97 chains/hr    
(30 on-site/    
67 standby) 

6 - 10 mph,                            
Direction N through ESE Only

26 chains/hr    
(13 on-site /    
13 standby)

31 chains/hr    
(16 on-site /    
15 standby)

37 chains/hr    
(19 on-site /    
18 standby)

63 chains/hr    
(30 on-site /    
33 standby)    

113 chains/hr 
(30 on-site /    
83 standby)

124  chains/hr  
(30 on-site /    
94 standby) 

138 chains/hr  
(30 on-site /    
108 standby)

154 chains/hr   
(60 on-site/    
94 standby) 

11 - 15 mph,                           
Direction N through ESE Only

35 chains/hr    
(18 on-site /    
17 standby)

44 chains/hr    
(22 on-site /    
22 standby)  

52 chains/hr    
(26 on-site /    
26 standby)

90 chains/hr  
(30 on-site /    
60 standby)

164 chains/hr  
(30 on-site /    
134 standby)

180 chains/hr  
(30 on-site /    
150 standby)

200 chains/hr 
(60 on-site /    
140 standby)   

224 chains/hr   
(60 on-site /    
164 standby)

16 mph or higher (or if no NWS "F" Type 
Observation WIMS Forecast Issued for All 

Hours of Training)

42 chains/hr    
(10 on-site /    
32 standby)

52 chains/hr    
(13 on-site /    
39 standby)

62 chains/hr    
(30 on-site /    
32 standby)

107 chains/hr 
(30 on-site /    
77 standby)

197 chains/hr   
(60 on-site /    
137 standby)

217 chains/hr 
(60 on-site /    
157 standby)

241 chains/hr  
(60 on-site /    
181 standby)

270 chains/hr   
(90 on-site /    
180 standby)

200 % or 
higher        

(*5)

150 % - 199 %  
(*5) 120 % - 149 % 100 % - 119 % 80 % - 99 % 70 % - 79 % 60 % - 69 % 

50 % - 59 % 
(Blanks/Ball 
Ammo Only 

(*6))

5 mph or less:                         
Wind Direction Not Specified

22 chains/hr    
(11 on-site /    
11 standby)

28 chains/hr    
(14 on-site /    
14 standby)

34 chains/hr    
(17 on-site /    
17 standby)

56 chains/hr    
(28 on-site /    
28 standby)    

98 chains/hr    
(30 on-site /    
68 standby)

108 chains/hr   
(30 on-site /    
78 standby) 

120 chains/hr  
(30 on-site /    
90 standby)

135 chains/hr   
(60 on-site/    
75 standby) 

6 - 10 mph                             
Wind Direction Not Specified

33 chains/hr    
(17 on-site /    
16 standby)

42 chains/hr    
(21 on-site /    
21 standby)

49 chains/hr    
(25 on-site /    
24 standby)

86 chains/hr    
(30 on-site /    
56 standby)    

150 chains/hr 
(30 on-site /    
120 standby)

165  chains/hr  
(30 on-site /    
35 standby) 

183 chains/hr  
(30 on-site /    
153 standby)

206 chains/hr   
(90 on-site/    

116 standby) 

11 - 15 mph                            
Wind Direction Not Specified

41 chains/hr    
(21 on-site /    
20 standby)

50 chains/hr    
(25 on-site /    
25 standby)  

60 chains/hr    
(30 on-site /    
30 standby)

104 chains/hr  
(30 on-site /    
74 standby)

182 chains/hr  
(30 on-site /    
152 standby)

201 chains/hr  
(60 on-site /    
141 standby)

223 chains/hr 
(60 on-site /    
163 standby)   

250 chains/hr   
(90 on-site /    
160 standby)

16 mph or higher (or if no NWS "F" Type 
Observation WIMS Forecast Issued for All 

Hours of Training)

42 chains/hr    
(21 on-site /    
21 standby)

52 chains/hr    
(26 on-site /    
26 standby)

62 chains/hr    
(30 on-site /    
32 standby)

107 chains/hr 
(30 on-site /    
77 standby)

197 chains/hr   
(60 on-site /    
137 standby)

217 chains/hr 
(60 on-site /    
157 standby)

241 chains/hr  
(60 on-site /    
181 standby)

270 chains/hr   
(90 on-site /    
180 standby)

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

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

Type Observations issued by Nat'l 
Weather Serv. for all hours of training and 

the one or two hourly observations 
immediately following completion of 

training (*7).

Live Herbaceous Fuel Moisture - WIMS Calculated  on Previous Day

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

(*6)  The following reduced on-site fire suppression helicopter staffing applies only when the grass within 60 meters along the inside edge of the south lobe of the 
firebreak road is mowed to one foot height or less:  When ball ammunition, hand grenades or demolitions are being used only in designated grass-free pits in Green 
fire danger rating conditions, on-site fire suppression staffing may be reduced to one half of the staffing level shown in the table.  Total helicopter staffing would not 
be affected.  The helicopter(s) which would have been on-site would respond, along with the other standby helicopters assigned to Makua so their first full load of 
water would be dropped on the fire perimeter within one hour of any fire's ignition outside the firebreak road.
(*7) If no "F" type observation is available in WIMS for each hour of training and for the hour following training, helicopters will be staffed for windspeeds of 16 
mph or higher.  If training is occurring in the yellow, helicopter staffing will be determined based on the highest wind speed and worst-case wind direction 
forecasted in an "F" type forecast during all hours of training and for the two hourly "F" type hourly observations immediately following the end of all periods of 
training.  For training which is scheduled to occur only during green fire danger periods, helicopter staffing will be determined based on the highest wind speed and 
worst wind direction forecasted in an "F" type forecast during all hours throughout the period of scheduled training and for the hourly "F" type observation 
immediately following all periods of training. 
Green and Yellow Fire Danger conditions suitable for training rarely occur in grey shaded boxes.

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

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

Observations issued by Nat'l Weather 
Serv. for all hours of training and the one 
or two hourly observations immediately 

following completion of training (*7).

Live Herbaceous Fuel Moisture - WIMS Calculated  on Previous Day

(*2) Fire suppression capability, or fireline construction rate of all fire suppression helicopters is rated in chains/hour.  Chains/hour indicates the continuous 
helicopter fireline construction rate (third hour of production) in dense, long-unburned guinea grass at Makua and is a function of turnaround time, length of fire 
perimeter each water drop extinguishes, and percent of time that is unproductive due to refueling.  Refer to Helicopter Productivity Table or individual pilot 
qualifications card for helicopter productivity rates.
(*3)  No helicopters required - rain and blanks in designated areas:  No fire suppression helicopter staffing is required when the most recent hourly WIMS-
calculated 1-hr and 10-hr fuel moisture values for all three of the Makua WIMS weather stations (490301, 490302, and 490303) are 35 percent or higher as a result 
of documented precipitation registered at all three weather stations.  When only blanks are being fired from firing points in mowed objectives which are separated 
from tall grass areas by a bare mineral soil firebreak, no helicopter staffing is required.
(*4) Reduced Total Helicopter Staffing for 5.56 SRTA Ball Ammo: When the grass within 60 meters along the inside edge of the south lobe of the firebreak road is 
mowed to one foot height or less, and the SRTA firing points are separated from unmowed grass areas by a bare mineral soil break, only 30 chains/hr of total fire 
suppression helicopter support is required to be on-site.  No additional standby helicopters are required.  A list of available contingency helicopters will be kept by 
the incident commander, but because these aircraft will not be assigned to Makua until after a fire ignition, response times for contingency aircraft are likely to be 
several hours.
(*5) No on-site helicopter: When Live Herbaceous Fuel Moisture at WIMS Station 490301 is 150 percent or higher Ball Ammunition, Demolitions and Hand 
Grenades and Smoke Grenades in designated pits or designated bare mineral soil areas inside the south lobe of the firebreak road may be used with no on-site 
helicopter.  Full fire suppression helicopter staffing would be assigned to Makua with a one hour response time.  The grass within 60 meters along the inside edge of 
the south lobe of the firebreak road is mowed to one foot height or less (or live herbaceous fuel moisture measured within the past week is 200 percent or greater) in 
order for the on-site helicopter requirement to be waived for these weapons.
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Regardless of whether fueling will be done on-site or back at Wheeler, the on-site assigned fire 
suppression helicopters standing by during exercises at Makua will maintain enough fuel on 
board to provide one hour of continuous fire bucket operation in addition to any fuel needed to 
fly to the refueling site after the first hour of work is done.  On-site fire suppression helicopters 
may fly missions in Makua valley during their assigned standby time as long as their buckets 
remain attached after testing and they maintain the minimum fuel necessary to always fulfill their 
one-hour minimum fire suppression flight time requirement.  If an on-site fire suppression 
helicopter’s fuel falls below the minimum required one-hour fuel level, live-fire training will be 
suspended until the helicopter is adequately fueled.   

Helicopter staffing for prescribed burns is specified in Prescribed Burn Plan MMR 06-03 (see 
Appendix D).  Until all Kaluakauila Management Unit fire minimization measures (see Project 
Description Section 3.1.4.2) are completed, all assigned fire suppression helicopters, including 
standby helicopters, will be located on-site at Makua when prescribed burning is conducted 
inside the north lobe of the firebreak road.  Fire minimization measures are scheduled to be 
completed prior to implementation of Column C weapons restrictions, or within the first five 
years after the completion of this Biological Opinion. 
 
Currently, the Army does not utilize helicopters for fire suppression at Makua after legal 
twilight, which occurs approximately 30 minutes after sunset.  To minimize the risk of a fire 
ignition so late in the day that the fire would be left to burn without this fire suppression resource 
overnight, weapon use will be curtailed prior to sunset.  As long as the fire danger rating 
recorded by WIMS for the Makua Range weather station is Green, weapon use may continue 
until one hour prior to legal twilight.  When the fire danger rating is Yellow, weapon use will 
stop two hours prior to legal twilight.  Night productivity rates for helicopters conducting fire 
suppression operations have not been determined, but are likely to be low.  Night productivity 
rates for helicopters will be determined when the Army allows nighttime helicopter fire 
suppression.  The Army will submit proposed night productivity rates to the Service for 
approval, and the new rates will be appended to this Biological Opinion prior to the 
implementation of night live-fire training at Makua.  If limitations are placed on the number of 
helicopters permitted for use at one time on a fire suppression assignment in Makua valley, then 
the helicopter staffing requirements will be met with the use of higher productivity aircraft.  
More productive aircraft are likely to be necessary for fire suppression work when live 
herbaceous fuel moistures are lower. 
 
Of the 40 new fuel models described in Scott and Burgan (2005), guinea grass has a greater total 
fuel load than all except for the four slash fuel models and four other heavy fuel models (SH7 
Chaparral, SH9 Florida Scrub, TU5 and TL9 heavy forest understory or litter).  Guinea grass fuel 
load estimates range from 8.8 to 11 tons per acre with fuel bed depth estimates between 1.88 and 
5 feet (Beavers 2001; Wright et al 2002; Scott and Burgan 2005).  Anticipated fire behavior, lack 
of barriers to fire spread, the high value of resources at risk, and the otherwise scarce availability 
of aircraft necessitate confirmation of availability of fire suppression helicopters to suppress a 
fire or spot fire occurring at any location in Makua on days when live-fire training is scheduled.  
Fire suppression helicopter staffing requirements are based on the performance of helicopters in 
relation to predicted growth of fires burning in guinea grass.  Examples of predicted fire acreages 
are presented in Section 9.  As the guinea grass fuel model is refined and researchers gain a more 
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thorough understanding of rate of spread of headfires burning in mature stands of guinea grass 
under various live herbaceous fuel moisture, dead fuel moisture, and wind conditions, 
adjustments may be made to the Makua fire suppression helicopter staffing guidelines so that the 
fire sizes predicted by the CONTAIN module of BehavePlus remain equal to or are smaller than 
the acreages predicted by this fire spread model, utilizing the current guinea grass fuel model 
parameters and the current helicopter staffing guidelines.  Changes in the guinea grass fuel 
model may result in either increases or decreases in the fire suppression helicopter staffing 
requirements.  Updated helicopter staffing requirements, agreed to in writing by the Service 
Field Supervisor, will be appended to the Biological Opinion and will replace the requirements 
currently specified in Table PD 5.  Updated helicopter staffing guidelines will not be instituted at 
Makua without this prior written approval of the Service Field Supervisor. 
 
3.4  Fire Reconnaissance  

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

3.5  Dip Site and Water Supply 

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

3.6  Wildland Fire Reporting   
 
Several wildland fire reporting requirements will be implemented.  First, at the commencement 
of firefighter and helicopter staffing periods, the assigned Army Incident Commander will 
document the names, qualifications, and equipment types of each of the firefighters and pilots 
staffing Makua.  On any day when wind speeds greater than 16 mph are forecasted, the 
availability of contingency helicopter(s) with two-hour availability will be documented.  This 
form will be faxed or emailed to the Service’s Makua Biological Opinion Implementation 
Biologist within one hour of the beginning of each daily or nightly period that Makua is staffed 
for fire suppression.  An example of the Makua Daily Staffing worksheet is shown in PD 12 (see 
Pages 49 and 50).   
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200 % or higher 
(*5)

150 % - 199 %   
(*5) 120 % - 149 % 100 % - 119 % 80 % - 99 % 70 % - 79 % 60 % - 69 % 

50 % - 59 % 
(Blanks/Ball 
Ammo Only 

(*6))

5 mph or less,           
Direction N through ESE 

Only

17 chains/hr     
(9 on-site /      
8 standby)

21 chains/hr    
11 on-site /     
10 standby)

25 chains/hr     
(13 on-site /     
12 standby)

41 chains/hr     
(21 on-site /     
20 standby)     

71 chains/hr     
(30 on-site /     
41 standby)

78 chains/hr     
(30 on-site /     
48 standby) 

87 chains/hr     
(30 on-site /     
57 standby)

97 chains/hr     
(30 on-site/     
67 standby) 

6 - 10 mph,              
Direction N through ESE 

Only

26 chains/hr     
(13 on-site /     
13 standby)

31 chains/hr    
(16 on-site /     
15 standby)

37 chains/hr     
(19 on-site /     
18 standby)

63 chains/hr     
(30 on-site /     
33 standby)     

113 chains/hr    
(30 on-site /     
83 standby)

124  chains/hr   
(30 on-site /     
94 standby) 

138 chains/hr  
(30 on-site /     
108 standby)

154 chains/hr    
(60 on-site/     
94 standby) 

11 - 15 mph,             
Direction N through ESE 

Only

35 chains/hr     
(18 on-site /     
17 standby)

44 chains/hr    
(22 on-site /     
22 standby)  

52 chains/hr     
(26 on-site /     
26 standby)

90 chains/hr     
(30 on-site /     
60 standby)

164 chains/hr  
(30 on-site /     
134 standby)

180 chains/hr  
(30 on-site /     
150 standby)

200 chains/hr 
(60 on-site /     
140 standby)   

224 chains/hr    
(60 on-site /     
164 standby)

16 mph or higher (or if no 
NWS "F" Type 

Observation WIMS 
Forecast Issued for All 

Hours of Training)

42 chains/hr     
(10 on-site /     
32 standby)

52 chains/hr    
(13 on-site /     
39 standby)

62 chains/hr     
(30 on-site /     
32 standby)

107 chains/hr 
(30 on-site /     
77 standby)

197 chains/hr    
(60 on-site /     
137 standby)

217 chains/hr    
(60 on-site /     
157 standby)

241 chains/hr  
(60 on-site /     
181 standby)

270 chains/hr    
(90 on-site /     
180 standby)

200 % or higher 
(*5)

150 % - 199 %   
(*5) 120 % - 149 % 100 % - 119 % 80 % - 99 % 70 % - 79 % 60 % - 69 % 

50 % - 59 % 
(Blanks/Ball 
Ammo Only 

(*6))

5 mph or less:           
Wind Direction Not 

Specified

22 chains/hr     
(11 on-site /     
11 standby)

28 chains/hr    
(14 on-site /     
14 standby)

34 chains/hr     
(17 on-site /     
17 standby)

56 chains/hr     
(28 on-site /     
28 standby)     

98 chains/hr     
(30 on-site /     
68 standby)

108 chains/hr   
(30 on-site /     
78 standby) 

120 chains/hr  
(30 on-site /     
90 standby)

135 chains/hr    
(60 on-site/     
75 standby) 

6 - 10 mph              
Wind Direction Not 

Specified

33 chains/hr     
(17 on-site /     
16 standby)

42 chains/hr    
(21 on-site /     
21 standby)

49 chains/hr     
(25 on-site /     
24 standby)

86 chains/hr     
(30 on-site /     
56 standby)     

150 chains/hr    
(30 on-site /     
120 standby)

165  chains/hr   
(30 on-site /     
35 standby) 

183 chains/hr  
(30 on-site /     
153 standby)

206 chains/hr    
(90 on-site/     

116 standby) 
11 - 15 mph             

Wind Direction Not 
Specified

41 chains/hr     
(21 on-site /     
20 standby)

50 chains/hr    
(25 on-site /     
25 standby)  

60 chains/hr     
(30 on-site /     
30 standby)

104 chains/hr  
(30 on-site /     
74 standby)

182 chains/hr  
(30 on-site /     
152 standby)

201 chains/hr  
(60 on-site /     
141 standby)

223 chains/hr 
(60 on-site /     
163 standby)   

250 chains/hr    
(90 on-site /     
160 standby)

16 mph or higher (or if no 
NWS "F" Type 

Observation WIMS 
Forecast Issued for All 

Hours of Training)

42 chains/hr     
(21 on-site /     
21 standby)

52 chains/hr    
(26 on-site /     
26 standby)

62 chains/hr     
(30 on-site /     
32 standby)

107 chains/hr    
(30 on-site /     
77 standby)

197 chains/hr    
(60 on-site /     
137 standby)

217 chains/hr 
(60 on-site /     
157 standby)

241 chains/hr  
(60 on-site /     
181 standby)

270 chains/hr    
(90 on-site /     
180 standby)

Helicopter Productivity Worksheet:

Makua Fire Suppression Daily Staffing Worksheet - Day Shift.  Date: ____/_____/2007
Page 1 of 2

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

                                                 %

               Total chains/hour

                         Miles/Hour

A. What is the Live Herbaceous Fuel Moisture %, Calculated for Makua Range Weather Station 
(WIMS Station # 490301) for the Previous Day:

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

What is the Maximum 10-minute Average 20-Foot Wind Speed Forecasted in WIMS "F" Type 
National Weather Service for all hours of training and for the the hour immediately following 
completion of training (If F-Type Observations incomplete, use 16 mph)?

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

Maximum 10-minute 
average 20-foot 

windspeed and direction 
for WIMS station # 

490301, Makua Range, for 
all WIMS "F" Type 

Observations issued by 
Nat'l Weather Serv. for all 
hours of training and the 

one or two hourly 
observations immediately 
following completion of 

training (*7).

Live Herbaceous Fuel Moisture - WIMS Calculated  on Previous Day

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

Live Herbaceous 150 Percent and Higher:  
Blanks, Ball Ammo, Demolitions, Hand 

Grenades, Smoke Grenades                
on-site _________ch/hr

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

Has the National Weather Service Fire Weather Forecaster Issued an F-Type WIMS Observation 
for all hours of training?            Yes         /         No

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

Blanks, Ball Ammo, Demolitions, Hand 
Grenades, Smoke Grenades                
1/2 on-site:__________ch/hr

           Yes         /         No

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

Maximum 10-minute 
average 20-foot 

windspeed for WIMS 
station # 490301, Makua 
Range, for all WIMS "F" 

Type Observations issued 
by Nat'l Weather Serv. for 
all hours of training and 

the one or two hourly 
observations immediately 
following completion of 

training (*7).

Live Herbaceous Fuel Moisture - WIMS Calculated  on Previous Day

For Wind Directions other than E, NE, and E forecasted in WIMS "F"-Type forecast
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On-site ______ ch/hr

Total _______chains/hr

Fuel on site? Helo. Productivity
  Yes / No _______chains/hr
  Yes / No _______chains/hr
  Yes / No _______chains/hr
  Yes / No _______chains/hr

On-site total______ ch/hr
  Yes / No _______chains/hr
  Yes / No _______chains/hr
  Yes / No _______chains/hr
  Yes / No _______chains/hr

Standby subtotal___ ch/hr
Total _______chains/hr

Not Fueled at Makua

CL415 Contractor 1,800 gallons n.a. 57 chains/hr 171 chains/hr

S61N or similar Contractor 1,000 gallons 13 chains/hr 45 chains/hr 135 chains/hr

S61N or similar Contractor 800 gallons 10 chains/hr 36 chains/hr 108 chains/hr
CH-47        

Chinook
Military / 

Contractor 2000 gallons 9 chains/hr 35 chains/hr n.a.

UH-60         
Blackhawk Military 660 gallons 9 chains/hr 30 chains/hr n.a.

CH-46          
Sea Knight Military 400 gallons 5 chains/hr 18 chains/hr n.a.

CH-53          
Sea Stallion Military 400 gallons 5 chains/hr 18 chains/hr n.a.

Bell 210 Contractor 350 gallons 5 chains/hr 17 chains/hr 51 chains/hr
UH-1H Huey/ 
Bell 205 or 212 Contractor 340 gallons 5 chains/hr 16 chains/hr 48 chains/hr

Bell 407 Contractor 210 gallons 3 chains/hr 10 chains/hr 30 chains/hr
Bell 206    Long 

Ranger Contractor 200 gallons 3 chains/hr 10 chains/hr 20 chains/hr

Bell Jet Ranger Contractor 120 gallons 2 chains/hr 6 chains/hr 19 chains/hr

Hughes 500 Contractor 110 gallons 2 chains/hr 6 chains/hr 18 chains/hr

20-foot wind speed 11 
mph or higher OR No 

"F"-Type WIMS 
forecast for wind speed 

for all hours of scheduled 
use OR Pilots not yet 

approved by Army and 
Fish and Wildlife Service 
for Higher Productivity 

20-foot wind speed "F"-type 
WIMS forecast: 10 mph or lower 
for current and next three hours 
AND Expert Pilots Approved by 

Army and Fish and Wildlife 
Service at These Productivity 

Rates

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

Aircraft Type Pilot Type Water 
Capacity All Pilots and All 

Wind Conditions

Total helicopter productivity assigned (On-site + Standby):

Subtotal: On-site chains/hour 

Subtotal: standby helicopter productivity (chains/hour):                  
Standby:

Type 6 (or larger) Engine Equip #:

Type 6 (or larger) Engine Equip #:

NWCG Engine Boss (#1) (ENOP until 1/1/2009):
Assigned to Kaluakauila or Kahanahaiki (circle one)

Assigned to Kaluakauila or Kahanahaiki (circle one)

Standby:

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

On-site:
On-site:
On-site:

Required Total helicopter productivity (On-site + Standby) from tables on 
Pageg 1:

Required On-Site combined Helicopter Productivity (from page 1):

Makua Fire Suppression Daily Staffing Worksheet - Day Shift. Date: ____/_____/2007
Page 2 of 2

NWCG-Qualified Person AssignedStaff Position:
Ground Resources Assigned:

Firefighter Type 2:
Water Tender Number:

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

Firefighter Type 2:

Helicopters Assigned to Satisfy Staffing Requirements:                                                                            See 
productivity table below or highly skilled pilot's "red card" for rating.

Standby:

Tail # Pilot Name, Phone#

Standby:

On-site:
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Figure PD 12.  Two page Makua Daily Fire Suppression Staffing Worksheet to be completed and 
faxed to the Service each day that Makua is staffed by fire suppression personnel. 
 
The Army will inform the Service’s Makua Biological Opinion Implementation Biologist, via 
telephone, within one hour of any fire burning outside the firebreak road at Makua.  Subject to 
updates, contact information for the Service’s Makua Biological Opinion Implementation 
Biologist is: Dawn Greenlee, phone (808) 792-9469, cell phone (808) 927-4602, fax (808) 792-
9580.  In order to substantiate the productivity rates and helicopter staffing guidelines proposed 
in this Project Description, the Army will document by video recording, still photography, or 
other method that enables independent verification, the fire rate of spread and fire suppression 
helicopter productivity during the first hour of all wildland fires burning grass areas outside the 
firebreak road at Makua.  Complete, unedited copies of all video or other data will be provided to 
the Service.  Service staff may view any military activities or fires at Makua from the vicinity of 
the tower at the Range Control office at any time.  Service staff may obtain additional 
information about any fires or activities at Makua from Army Department of Public Works staff 
or personnel designated by Department of Public Works to provide information to Service staff.  
The Army will provide the Service with copies of fire reports for all, regardless of location or 
cause, wildland fires occurring at Makua on a quarterly basis.  A list of the date, time, and 
location of all munitions impacting outside the south lobe of the firebreak road will also be 
provided to the Service each quarter. 
 
The Army will invite the Service to a meeting or After Action Review regarding all fires that 
occur outside the firebreak road at Makua or that burn on-site or off-site Makua Implementation 
Plan management units within 10 days of the incident.  The Army will provide the Service with 
complete copies of video or other data taken during the fire and evaluation of the fire suppression 
response and final fire acreage of all fires in relation to the fire size predicted by the CONTAIN 
module of the BehavePlus fire behavior model.  
 
3.7 Prescribed Burning   
 
The Army may conduct prescribed burns within the north and south lobes of the firebreak roads 
to reduce fuels, prepare sites for unexploded ordinance clearance, or for other purposes, in 
accordance with the Prescribed Burn Plan MMR 06-03 in Appendix D.  The prescription that 
will be used to conduct such burns at Makua is included in this Project Description (Section 9).  
No prescribed burn will be conducted without an on-site observer from the Service, without the 
prior approval of the Service.  In summary, the burns will be conducted only when live 
herbaceous fuel moisture is 100 percent or higher, under cool burning conditions with minimum 
one-hour fuel moistures of eight percent under most conditions, with highly skilled staff, and 
with adequate on-site and standby fire suppression forces assigned to contain spot fires.  
Helicopter staffing for prescribed burns is specified in Prescribed Burn Plan MMR 06-03 (see 
Appendix D).  Until all Kaluakauila Management Unit fire minimization measures (see Project 
Description Section 3.1.4.2) are completed, all assigned fire suppression helicopters, including 
standby helicopters, will be located on-site at Makua when prescribed burning is conducted 
inside the north lobe of the firebreak road.  Fire minimization measures are scheduled to be 
completed prior to implementation of Column C weapons restrictions, or within the first five 
years after the completion of this Biological Opinion.  Live-fire training and prescribed burning 
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will be suspended, after five years of the completion of this Biological Opinion, unless the 
fuelbreaks and firebreaks specified in this Project Description are completed and maintained.  
The fire suppression helicopter staffing requirements specified in Prescribed Burn Plan MMR 
06-03 will be updated, with the approval of the Service, as the guinea grass fuel model is updated 
to incorporate new fire rate of spread data.  Alterations, which do not increase the fire risk to 
endangered species and critical habitats, may be made to Prescribed Burn Plan MMR 06-03, with 
the approval of the Service.  Prescribed Burn Plan MMR 06-03 (see Appendix D) is the only 
prescribed burn prescription covered under this Biological Opinion.  The Army will conduct 
separate consultations with the Service for any prescribed burns at Makua which are not covered 
by Prescribed Burn Plan MMR 06-03. 
 
3.8  WIMS Weather Observations   

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

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

3.9  Critical Habitat Restoration   

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

If any area of Oahu elepaio critical habitat within the Makua installation boundary is burned in a 
wildland fire, or if any area of Oahu elepaio critical habitat within the Makua action area is 
burned as a result of military activities, the Army will work to encourage shrubs to recolonize the 
site.  The Army will herbicide the burned Oahu elepaio critical habit five times per year with an 
appropriate herbicide to discourage grasses and favor shrub recolonization.  If unexploded 
ordinance is a concern, the herbicide work will be done aerially.  The Army will ensure that pre-
fire percent cover of grass will be less than or equal to pre-fire grass percent cover at five years 
post-fire in burned Oahu elepaio critical habitat areas.  If, after five years, the site has not 
recovered its pre-fire percent cover of shrubs and trees, shrub and tree seeding will be done, to 
augment the grass control in the burned Oahu elepaio critical habitat area.  If, after 10 years, the 
burned Oahu elepaio critical habitat has not returned to its pre-fire overstory cover, the site will 
be cleared of unexploded ordinance, and shrub and tree propagules will be outplanted on the site.  
The Army is developing techniques for controlling grass and restoring shrubs in various 
management units.  Native and non-native shrubs are successfully recruiting from seed on sites 
where guinea grass is controlled in the Lower Ohikilolo and Kaluakauila management units.  
Elepaio critical habitat areas occupied by non-native shrub and forest species prior to burning 
will not necessarily be restored to native shrub and forestland.   
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Implementation of the post-fire revegetation plan or other post-fire emergency actions may not 
delay or negatively impact implementation of other actions identified in the Makua 
Implementation Plan.  Remediation cannot prevent the Army's ability to implement other Makua 
Implementation Plan activities. 
 
Researchers from the U.S. Forest Service and the Center for Environmental Management of 
Military Lands are seeking substantial funding to develop methods to restore guinea grass, 
molasses grass, and buffel grass slopes to less flammable and eventually native forest vegetation.  
The Army is developing expertise in guinea grass restoration, through the work being done at the 
Lower Ohikilolo Management Unit weed control areas.  The Army will develop and submit to 
the landowner and Service for approval a preliminary post-fire restoration plan for critical habitat 
within one year from the date of this Biological Opinion.  The plan will be appended to the 
Makua Implementation Plan and will include the following:  (1) a list of common native species 
suitable for post-fire restoration by habitat type and a list of approved sources of propagules for 
common species for each critical habitat unit in the action area, (2) an estimated timeline for 
various aspects of restoration of burned areas, (3) an estimated budget for outplanting, erosion 
control, and other management actions associated with restoration, per acre, for each critical 
habitat unit, and (4) any additional fuel modification recommended to prevent critical habitat loss 
and associated costs.  A more detailed emergency stabilization and restoration plan will be 
drafted in the event of a fire in designated critical habitat.  The emergency stabilization and 
restoration plan would be completed by the Army within 30 days of the day that the fire is 
declared out.  The emergency stabilization and restoration plan will include the following: (1) a 
detailed map of the pre-fire vegetation and species composition in the burned area of critical 
habitat, (2) a detailed fire intensity map of the burned critical habitat area, (3) a high-resolution 
aerial photograph of the burned critical habitat area, (4) monitoring protocol and high-resolution 
photographs of the burned critical habitat area taken from the ground, (5) grass control plans to 
ensure that fire risk does not increase upslope, (6) species being collected and propagated, source 
of labor for propagule production and outplanting (contract greenhouse or in-house), and (7) 
budget for first three years.  Annual progress updates, including the results of monitoring which 
indicate the percent cover of grass and other species, during all months, will be submitted to the 
Service. 
 
3.10  Army Fire Suppression Assistance to State and City and County  
  
Training at Makua is contingent upon the successful augmentation and threat control of 
endangered species populations within management units outside the Makua installation 
boundary.  The Army has an interest in preventing fires from burning forested areas and areas 
containing endangered species in the Waianae Mountains (Figure PD 13). 
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Figure PD 13.  Areas of Army fire protection interest which contain listed species and critical 
habitats.  Any fire burning into the areas shaded in green may affect the Army’s ability to train at 
Makua.   
 
Fire suppression and the construction and maintenance of firebreaks and shaded fuelbreaks is 
necessary to control the threat of fire to the Makua Implementation Plan management units.  The 
Army is working with the interagency wildland fire and land management community to design 
and implement a system of shaded fuelbreaks and firebreaks to ensure that the management units 
are protected from fire.  Historically the Army has provided firefighter and fire suppression 
helicopter support to fires threatening these off-site Army interests.  As funding and fire 
suppression resources are available, the Army will continue to assist the other Federal agencies, 
the State, and the City and County with the suppression of fires which threaten the management 
units.  The use of Army-funded aerial and ground firefighting resources will be authorized on a 
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case-by-case basis within the designated Fire Response Area (Figure PD 14, by the Army 
Wildland Fire Management Officer, Army Wildland Fire Assistant Fire Management Officer, 
Department of Public Works Natural Resources Manager, their supervisors in the chain of 
command, or the Federal Fire Department Unified Command Incident Commander.   
 

Figure PD 14.  The Army will maintain a cooperative agreement or Memorandum of 
Understanding with the State of Hawaii, which will enable the rapid deployment of Army 
helicopter fire suppression forces and ground firefighting forces to assist with fire suppression 
activities within the shaded fire response area (Figure 2, Beavers 2007 b). 
 
Full stabilization will require the control of the fire threat to the management units.  Many of the 
units occur in locations of high fire threat.  Grass control within 3 to 5 m (10 to 16 ft) of 
stabilization plant species will ensure their protection from fire.  The Army will work with the 
Service to determine for which sites the full 5 m (16 ft) of grass clearance is necessary.   
 
4. Range Management 
 
The Range and Training Land Program is the program under which the Army conducts range 
operations and maintenance on lands where Soldiers train in the field.  A range is an area that is 
normally equipped for practice in weapons delivery and/or shooting at targets.  The Range and 
Training Land Program provides a military-centered framework for land management since 
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Army lands are primarily classified for military use.  Range Division implements the Range and 
Training Land Program, operates firing ranges, and regulates use of training and ordnance 
impact areas.  In addition, Range Division regulates access to training areas and ranges.  The key 
Range and Training Land Program planning device is an installation range development plan, 
which defines the range and training land requirements.  This plan is incorporated into the 
USARHAW Real Property Master Plan, the Integrated Natural Resources Management Plan, and 
the Integrated Cultural Resources Management Plan.  These efforts, together with the Integrated 
Training Area Management work plan described below, produce a sound approach for consistent 
and proactive management of training land while balancing mission, infrastructure, and 
environmental stewardship. 
 
5. Integrated Training Area Management (ITAM) 
 
The integrated training area management program is the Army’s formal strategy for ensuring the 
sustainable use of training and testing lands.  The intent of the ITAM program is to 
systematically provide uniform training land management capability across Army lands to ensure 
that the carrying capacity of the training lands is maintained over time.  The Army manages its 
lands to minimize loss of training capabilities to support current and future training and mission 
requirements.  The integration of stewardship principles into training land and conservation 
management practices ensures that the Army’s lands remain viable to support future training and 
mission requirements.  Integrated training area management integrates elements of operational, 
environmental, master planning, and other programs that identify and assess land use 
alternatives.  The ITAM program also supports sound natural and cultural resources management 
practices and stewardship of its land assets while sustaining land attributes conducive to 
supporting training, testing, and other installation missions.  These management requirements are 
as follows: integrate training requirements with training land management; conduct annual 
monitoring and analysis of resources and ranges; conduct repair and maintenance of training 
land; enhance mobility, maneuverability, access, and availability in training areas; and train 
Soldiers in sustainable range awareness to minimize training land damage.  These requirements 
are applicable at all training areas.  The following ITAM programs are being implemented at 
Makua: combat trail maintenance including drainage and erosion control repair; culvert 
maintenance, embankment repair, hydroseeding of drainage swales; installation of energy 
dissipaters in swales, sedimentation and detention basins, and erosion control blankets; and 
archaeological site capping, which includes the use of sandbags to protect sites, and installation 
of concertina fencing.   

 
6. Environmental Management and Programs  

 
The Army manages two major environmental programs: natural resources management and 
cultural resources management.  The natural resources management program is focused on 
protecting endangered species.  The cultural resources management program is focused on 
monitoring and protecting areas of traditional importance, as required.  The cultural resources 
management program at USARHAW has a staff that includes a Cultural Resources Manager, 
four Cultural Resource Specialists, and an Architectural Historian.  Managing the resources 
includes the following tasks: maintaining a cultural site database, including GIS mapping; 
conducting field survey and site evaluation, location, verification, and monitoring before, during, 
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and after training activities; site preservation; conducting Native Hawaiian consultation; and 
coordinating with other regulatory agencies.  The natural resource program has a staff that 
includes the following:  (1) Natural Resources Manager, (2) Natural Resources Biologist, (3) 
Monitoring Program Manager, (4) an Makua Implementation Plan and Oahu Implementation 
Plan Project Manager, (5) Senior Natural Resources Management Coordinator, (6) three Natural 
Resources Management Coordinators, (7) one Natural Resources Management Coordinator/Rare 
Plant Program Manager, (8) Horticulturist, (9) Plant Propagation Assistant, (10) Research 
Specialist, (11) Propagule Management Specialist, (12) Natural Resources Database Specialist, 
(13) Natural Resources GIS/GPS Technician, (14) Natural Resources Management Specialist, 
and (15) ten Natural Resources Management Technicians.  Managing natural resources includes 
the following tasks:  surveying and mapping rare species and native habitats, determining what 
protection these species and habitats require, obtaining baseline rare species data in an access 
and geodatabase, and implementing natural resource protection (rat control, ungulate fencing and 
control, invasive plant control, alien invertebrate control and habitat restoration). 
 
6.1 Makua Implementation Plan – Stabilization Overview 
 
The concept of stabilization was developed during the 1999 Makua consultation process to offset 
the adverse impacts of military training to 41 listed species in the Makua action area (as it was 
then delineated).  The Service’s 1999 non-jeopardy Biological Opinion was based on certain 
restrictions to military training, including elimination of tracers and TOWs in the 2001 
Supplement to the Opinion, and preparation and implementation of a Wildland Fire Management 
Plan.  In addition, to avoid jeopardizing listed species in the action area, the Army’s proposed 
action included conservation measures to improve the status of certain unstable taxa that occur 
within the action area.  The Army agreed to manage 13 endangered plant taxa that would be 
minimally impacted by Army training, and to prepare and implement a plan to stabilize 27 target 
plant taxa and the Oahu tree snail Achatinella mustelina.  A plant taxon was designated for 
stabilization if certain numerical demographic criteria were not met and if at least 50 percent of 
all its individuals were located within the action area.  The specific stabilization activities for all 
28 target taxa (plants and tree snail) are detailed in the Final Implementation Plan for Makua 
Military Reservation (Makua Implementation Team 2003).  Of the 28 target taxa, 16 plant taxa 
and the Oahu tree snail are identified for stabilization in this Biological Opinion.  In addition, 11 
target plant taxa and an additional plant species in the new action area (Gouania vitifolia) are 
identified for expedited stabilization (see Section 6.4, Expedited Stabilization, below).  
Stabilization target taxa include the following:   
 
 Achatinella mustelina    Hesperomannia arbuscula  
 Alectryon macrococcus var. macrococcus Hibiscus brackenridgei ssp. mokuleianus 
 Cenchrus agrimonioides var. agrimonioides  Melanthera tenuifolia 
 Chamaesyce celastroides var. kaenana  Neraudia angulata  
 Chamaesyce herbstii    Nototrichium humile 

Cyanea grimesiana ssp. obatae   Phyllostegia kaalaensis  
Cyanea longiflora     Plantago princeps var. princeps 
Cyanea superba ssp. superba   Tetramolopium filiforme  

 Cyrtandra dentata    Pritchardia kaalae 
Delissea subcordata     Sanicula mariversa  
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Dubautia herbstobatae   Schiedea kaalae 
Flueggea neowawraea   Schiedea nuttallii 

 Gouania vitifolia    Schiedea obovata 
Hedyotis degeneri var. degeneri  Viola chamissoniana ssp. chamissoniana 

 Hedyotis parvula 
 
The methodology for endangered species stabilization was four years in development and 
involved a Makua Implementation Team composed of experts from the Army, Service, State of 
Hawaii, Hawaii Natural Heritage Program, The Nature Conservancy of Hawaii, U.S. Geological 
Survey, University of Hawaii, and Berry Botanic Garden (Portland, Oregon).  The Makua 
Implementation Plan incorporates stabilization standards recommended to the Service by the 
Hawaii and Pacific Plant Recovery Coordinating Committee in July 1994 and adopted as interim 
recovery measures in all subsequent plant recovery plans (including Service 1999a, 1998a, 
1995a).  Based on these recommended standards, the Service determined that a plant taxon may 
be considered stabilized when all of the following conditions are met:  (1) all populations are 
naturally reproducing, (2) at least three populations each have a minimum number of mature, 
reproducing individuals (25 for long-lived perennials, 50 for short-lived perennials, and 100 for 
annuals), (3) all major threats have been controlled, (4) each population is fully represented in an 
ex situ collection (not naturally occurring in situ [in the wild]), and (5) fulfillment of genetic 
storage goals.   
 
Stabilizing a taxon requires maintaining enough populations to ensure long-term viability, and 
this is the first step toward eventual recovery.  Army actions may potentially jeopardize a taxon’s 
continued existence in the wild if numbers in the action area decline to such a level that the entire 
taxon falls below stability throughout its range (Makua Implementation Team 2003).  Ideally, 
stability would be based on the minimum viable population size needed for persistence of a 
taxon over time.  However, the demographic information needed to estimate minimum viable 
population size does not exist for most of the covered taxa.  Instead, the Makua Implementation 
Plan is based on the assumption that demographic and environmental conditions are of greater 
immediate concern than population size per se.  Taxon and habitat management within the 
population units, rather than attainment of a certain population size (e.g., minimum viable 
population), is considered more likely to increase the probability of population stability in the 
short term (Schemske et al 1994; Makua Implementation Team 2003). 
 
Many of the stabilization actions for improving the baseline status of target taxa depend on how 
“population” is defined.  Identifying the individuals that comprise a given population is often 
difficult owing to the lack of basic biological information for most endangered Hawaiian plants.  
Therefore, the term “population unit” is used as the fundamental geographic and demographic 
unit of the Makua Implementation Plan Addendum.  Population units are defined according to 
geographic separation and the presence of barriers to dispersal and gene flow.  Population units 
consist of individuals of a taxon at discrete sites, which are separated from other individuals of 
the taxon by topographic barriers or habitat discontinuities, or that occur more than 1,000 m 
(3,280 ft) apart (Makua Implementation Team 2003).  Thus, a population unit is a manageable 
grouping of plants that may or may not be a viable population (Hawaii and Pacific Rare Plant 
Recovery Coordinating Committee 2007).  The population units of each target taxon are 
described in the Makua Implementation Plan (Makua Implementation Team 2003).   
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Stabilization criteria for plant taxa in the Makua Implementation Plan are defined according to 
the Hawaii and Pacific Plant Recovery Coordinating Committee recommendations described 
above.  In addition, two population units must be managed for stability outside the action area’s 
high fire risk zone.  If two population units are designated for stabilization within the action area, 
one of them must be within the high fire risk zone.  The fire risk zones delineated in previous 
Service Biological Opinions for Makua and used for development of the Makua Implementation 
Plan differ from those evaluated in this opinion (see General Effects).  Nonetheless, the general 
criteria for designating population units to be managed for stability still apply to the current 
proposed action and the current action area, except as modified in the Makua Implementation 
Plan Addendum (U.S. Army Garrison 2005a).   
 
The Makua Implementation Plan outlined a sequenced approach of actions to be implemented 
over 33 years to achieve stabilization of the target taxa.  Specific biological criteria to evaluate 
success (e.g., minimum viable population size for each taxon) could not be predicted due to lack 
of demographic and genetic data.  Therefore, the Service originally intended to assess success in 
the short-term by verifying the Army’s implementation of management actions according to a 
schedule stipulated in the Makua Implementation Plan.  However, the Makua Implementation 
Team recognized that delaying certain actions would adversely affect some population units and 
perhaps significantly reduce the likelihood of successful stabilization.  Therefore, this Biological 
Opinion includes expedited stabilization measures to protect those plant taxa most at risk from 
training-related wildfire while management for long-term stabilization is being implemented as 
outlined in the Makua Implementation Plan (see Expedited Stabilization below).   
 
Stabilization strategies include protection of existing population units, augmentation 
(supplementing existing plant populations with additional individuals), reintroduction 
(reestablishing a population at a location previously occupied by the species), introduction 
(establishing a plant population where it was previously not known to occur), and translocation 
(moving plants from an existing location to a new one).  For population units that currently meet 
stabilization goals for numbers and reproductive success, management may be limited to 
protecting the plants and controlling threats in their surrounding habitat.  For population units 
that do not meet stabilization criteria for minimum plant numbers, augmentation or 
reintroduction may be necessary to buffer against the effects of environmental, demographic, and 
genetic stochasticity in small populations.  To achieve this, full genetic representation in ex situ 
collections (such as propagation facilities, seed storage banks, and botanical gardens) will be 
required for many, if not all, of the existing in situ (naturally occurring) population units.   
 
For the Oahu tree snail Achatinella mustelina, genetically similar populations are designated as 
“evolutionarily significant units” based on assessment of intra-population genetic divergence.  
The results of genetic analyses conducted since completion of the Makua Implementation Plan 
indicate the presence of six evolutionarily significant units, two of which are comprised of two 
habitat “eco-types” (Holland and Hadfield 2004).  Based on this new data, the Army will 
implement actions to stabilize eight A. mustelina field populations that are geographically spread 
throughout the Waianae Mountains to protect the maximum genetic diversity of the species.  
Stability criteria for A. mustelina are defined as at least 300 snails in each evolutionarily 
significant unit, maintenance of captive populations for each recognized evolutionarily 




