


Project Overview 

Wildfires are a frequent and dangerous threat to the health and function of the forested 
watershed in the Waiʻanae Mountains on Oʻahu.  Wildfires result in forest degradation causing 
decreased rainfall capture and groundwater recharge, and increased susceptibility to invasion by 
non-native species and soil erosion. The Waiʻanae Kai Watershed Forest Reserve Protection 
and Restoration Project seeks to increase water security and protect the watershed from fire by 
expanding and maintaining strategically placed vegetative “green” firebreaks, or greenbreaks, 
that use native plants to reduce fire threat.  Nearly five acres of greenbreak have already been 
installed through partnerships between the Division of Forestry and Wildlife (DOFAW), Waiʻanae 
Mountains Watershed Partnership (WMWP), Honolulu Board of Water Supply (HBWS), and 
participating schools and community groups.  The greenbreak effectively slowed a recent fire in 
2016 allowing fire crews to access and utilize the area for containment. This innovative method 
of fire pre-suppression will simultaneously protect and enhance water recharge, reduce fire risk, 
reestablish native plant communities, and engage and educate the local community. 

 
Project Background and Need 

The Division of Forestry and Wildlife was created in 1903 to protect and restore Hawaiʻi’s upland 
forests that provide a dependable source of clean water. The area now known as Waiʻanae Kai 
Forest Reserve (FR) was set aside under DOFAW’s jurisdiction in 1906 to reestablish and 
maintain forest cover given its essential role in water security. Today, Waiʻanae Kai FR spans 
over 2,300 acres in the back of Waiʻanae Valley. Much of the native mesic-dry forest ecosystem 
that once existed has been lost and converted to fire-prone invasive grasses and shrubs after 
decades of agricultural activities, grazing, and fire. The remaining upland forest is home to 
threatened and endangered plants and animals, and is an important watershed recharge area. 
These vulnerable resources and ecosystem services are under constant threat from drought, fire, 
and invasive species, all of which share complex interactions.   
 
Watershed Importance 
Due to various constraints such as the dry environmental conditions of the Waiʻanae District and 
a growing population, only half of Waiʻanae’s water needs for agricultural and residential uses 
are met by sources in the Waiʻanae Aquifer Sector.  Over half of the water withdrawn from this 
sector comes from the aquifer system in Waiʻanae Valley, which yields roughly 2,372 million 
gallons of water annually (MGA) per data from the U.S Geological Survey (USGS) Scientific 
Investigations Report. Approximately half of this (1,280 MGA) comes from Waiʻanae Kai FR 
(Figure 1). A substantial portion of Waiʻanae’s ground water supply and flowing stream segments 
begin in the upper forested watershed of Waiʻanae Valley.  This area was identified as an 
important priority watershed area for ground water recharge in the HBWS 2009 Waiʻanae 
Watershed Management Plan, and the Department of Land and Natural Resources 2016 Hawaiʻi 
Forest Action Plan (FAP).  The continual loss of forest cover in the FR limits rainfall capture, 
leading to a decrease in groundwater supply from this important watershed. 
 

Fire Threat 
Wildfires are a major threat to the watersheds in the Waiʻanae Mountains where nearly 70% of all 
wildfires on Oʻahu occur.  This high percentage is due to high population densities in combination 
with dry conditions in the forest.  The threat of fire is exacerbated by livestock, feral ungulates, 
and the invasion of non-native vegetation.  Per the Hawaiʻi FAP, native ecosystems are not 
adapted to regular fire occurrences, as they are not a part of their natural life cycles.  Fires cause 
immediate loss of vegetation promoting run-off of water and soil from the bare ground when 
followed by rain events. The long-term effect of fire on forest ecosystems such as Waiʻanae Kai, 
is a grass-fire cycle in which the invasion of fire-prone non-native grasses and shrubs leads to 
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increased fire frequency.  This cycle applies constant pressure on the upland forests as each 
subsequent fire event causes further conversion and increased corresponding fire risk.  
 

Most wildfires in Waiʻanae Valley start at 
the urban-wildland interface (WUI) south 
of the FR, where the risk of fire ignition is 
particularly high according to density 
ignition mapping done by the Hawaiʻi 

Wildfire Management Organization. These 
fires move upland burning through 
invasive dry vegetation and into the FR. 
The largest most recent fires in 2012 and 

2016 both burned over 1,000 acres 
including 400 acres of the FR, and were 
caused by human activity. Given that 
over 98% of wildfires in Hawaiʻi are linked 
to human activity, fire prevention and 
reforestation at the WUI in Waiʻanae are 
critical in protecting the remaining forested 

areas and watershed function.  
 

Firebreaks 
Firebreaks are strategically designated strips of land on which vegetation is altered to slow the 
spread of fire and allow fire crews to access the area for containment. Firebreaks may consist of 
fire-resistant vegetation, nonflammable features, or bare ground. The concept of using fire-tolerant 
trees and vegetation as a firebreak is new and not widely used in Hawaiʻi. Closed canopy native 
forests contain higher moisture content and provide enough dense shade to shade-out invasive 
grasses, thus preventing or slowing wildfires while also breaking the grass-fire cycle. These 
native forest systems can act as a buffer zone to slow and even stop fires, which protect and 
improve the watershed. Although the traditional firebreak method of scraping the ground to bare 
soil is effective, it may lead to erosion and soil loss, especially in steep forested areas.    
 

Vegetative “green” firebreaks, or greenbreaks, can be used as an alternative approach where a 
closed canopy forest does not exist. Replacing fire-prone vegetation with native trees will reduce 
fuel loads and flammability, and slow the spread of fire, especially when used in conjunction with 
existing nonflammable features such as roads, streams, and rocky areas. This method is not 
only effective for reducing fire threat; but watershed function is also enhanced by restoring and 
expanding tree canopy and forest cover. The use of native plants in a greenbreak restores native 
habitat and presents the opportunity to engage and educate the local community. 
 

Recent success 
Over the last six years, nearly 5 acres of greenbreaks have been installed in Waiʻanae Kai FR 
along the first 1/3 of a mile of the main FR road (Figure 1). The greenbreak was subjected to its 
first test by the 2016 Waiʻanae wildfire that starting burning in the southeast portion of the valley. 
When the wildfire burned to the greenbreak, it slowed allowing fire crews to access and utilize 
the road. Some of the native plants were singed, but most of the greenbreak was not burned. If 
the greenbreak had not been in place, the wildfire would have likely jumped the road, catching on 
the invasive grasses, and continued running towards the forested watershed resulting in a 
significantly larger fire.   

Figure 2: Wildfire in Waiʻanae Kai Forest Reserve (Nov. 2016) 



 
Figure 3: After burning through non-native vegetation (right), the fire stopped at the road and only singed the 
vegetative "green" firebreak (left); (Nov. 2016) 

Scope of Work 

Project Description: 
This project proposes a year-round cycle of fire pre-suppression activities and community 
education and outreach to protect and enhance the forested watershed of Waiʻanae Kai.  Fire 
pre-suppression activities will include clearing and weed control of invasive plants over 2 acres in 
new greenbreak areas during the dry season, and native plant restoration in cleared areas during 
the wet season (Figure 1). Other activities that will occur throughout the year include maintenance 
of the existing 4.6 acre greenbreak, seed collection, and plant propagation. WMWP will connect 
their education program with participating schools and community groups, in which volunteers 
are given the opportunity to learn about forest management and participate in firebreak 
expansion activities during service learning trips. 
 
The long-term goal of this project is to continue systematically installing new sections of the 
greenbreak along road until the desired length of approximately 0.8-1 miles is reached. The 
greenbreak will then be strengthened by expanding it inward into the FR. 
 
Objective 1: Vegetative “green” firebreak clearing and maintenance 

During the dry months (April-September), 2 acres 
located across the road from the existing greenbreak 
will be cleared of invasive species such as Guinea 
grass (Megathyrsus maximus) and koa haole 
(Leucaena leucocephala) to reduce fuel loads and 
prepare the site for planting. Given the amount of 
clearing required, approximately 0.5 acres will be 
cleared during service trips every quarter. This area 
was chosen because there is a rock wall between the 
adjacent property and the FR that will also help slow 
the spread of fire and enhance the effectiveness of the 
greenbreak. A similar rock wall successfully stopped 

portions of the wildfire in 2012. Plantings inside the 
wall will further strengthen its defensibility by 
removing the light and flashy fuels behind it. Should 
fire intensity be strong enough to overcome the rock 
wall, it may not carry further due to a lack of fuel and 
the presence of native plants on the other side.  Figure 4: Volunteers removing koa haole from a 

new greenbreak area (Aug. 2013) 



The location of this new greenbreak will also protect the FR from fires started on the opposite 
side of the valley from the 2016 event. 
 
The existing 4.6 acre greenbreak will be maintained and strengthened through periodic weed 
control and supplemental plantings.  For example, lower shrub species have been outplanted 
under some of the canopy trees in the existing greenbreak to increase forest cover and shade 
out grasses. Approximately 0.5-2 acres will be maintained each quarter, depending on the 
weather.   
 

Objective 2: Native plant restoration 
Following clearing and weed control, native 
plants will be outplanted in newly cleared areas 
during the wet season (October-March).  Native 
species that may be planted include but are not 
limited to koa (Acacia koa), a’alii (Dodonaea 
viscosa), milo (Thespesia populnea), and 
pohinahina (Vitex rotundifolia).  The exact timing 
and extent of outplanting will depend on how 
long and heavy the wet season is, but it is 
anticipated that 1,000 plants will be planted over 
2 acres. Throughout the year, seeds will be 
collected and later propagated for outplanting in 
the greenbreak by WMWP staff at their nursery 
facility and by students in their school nurseries 
(See Objective 4).  It is anticipated that 10,000 
seeds will be collected; a portion will be stored 
and the rest propagated to produce a minimum 
of 1,000 plants. Seedlings and plants will be 
maintained by WMWP staff, volunteers, and 
students.  
  
Objective 3: Increase water security and reuse 

Water Reuse 
The project area only receives approximately 45 inches of rainfall annually according to the 
Rainfall Atlas of Hawaiʻi. These dry conditions can reduce survivorship of newly outplanted 
seedlings.  To increase survival rates, water catchments will be installed at three sites to capture 
water for reuse during outplanting. The proposed sites for installation are up above the current 
water main (where the water pressure will not reach) to utilize a gravity fed method to disperse 
the water. Two totes will be installed at each of the three sites. Depending on rainfall, it is 
estimated that each of the six totes will capture 450 gallons of water, totaling 2,700 gallons for 
resuse in the project area. 
 
Water recharge 
The area that will be protected by the existing and planned greenbreak is estimated to be 550 
acres of FR. This area was determined using data from fire probability simulation models, 
topography, and land cover information (Figure 6). Approximately 20% of the land cover is in 
non-native grass and shrubland which has a high likely hood of burning, while the other 80% is 
non-native forest and tree plantations.  It is likely that much of the existing forest in this area 
would be converted to grassland following a fire. 
 
Groundwater recharge data from a 2015 USGS Investigations Report was used to compare 
groundwater recharge in the estimated protected area in its current state versus potential post 

Figure 5: Native plant restoration the greenbreak 
(Nov. 2014) 



Figure 6: Area Protected by Vegetative "Green" Break
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fire conditions. Currently, the protected area yields 285 MGA. To estimate the potential decrease 
in recharge following a fire, the recharge rate was decreased based on values of adjacent 
grassland areas within Waiʻanae Kai FR. According to our GIS calculations, groundwater 
recharge will decrease by 102 MGA, resulting in a yield of 183 MGA if the area is converted to 
grassland after the next large fire event (Figure 7). 
  
Objective 4: Community education and outreach 
The Waiʻanae Mountains Watershed Partnership will connect their year-round cycle of 
reforestation and education with interested schools and community groups. Participating schools 
have altered their curriculum to include place based learning specific to Hawaiʻi and WMWP’s 
greenbreak project. At the beginning of the school year, students will learn about fire prevention, 
watershed importance, water conservation, plant propagation, outplanting methods, and invasive 
species in the classroom. The students will then use what they learn and do a field trip to 
Waiʻanae Kai FR to clear new greenbreak areas during the dry season.  Prior to outplanting, 
students at schools participating in the nursery program will learn how to propagate and care for 
native plants for outplanting in their own school nurseries.  During the wet season, students will 
return to the greenbreak to outplant the plants they have grown. Approximately 5-8 service trips 
to expand the greenbreak will be conducted throughout the year. An estimated 2,000 individuals 
will participate in outreach and education activities. 

 
Experience/Capabilities: 

As the oldest forestry agency in the country, DOFAW has decades of experience working on 
forest restoration projects across the state in support of its mission to responsibly manage and 
protect watersheds while facilitating partnerships, community involvement, and education. On 
Oʻahu, some of DOFAW’s forestry projects and accomplishments include:  

 Waiʻanae Kai firebreak construction and maintenance (4.6 acres completed) 

 Firebreak maintenance in six other forest reserves island wide 

 100 year old nursery operation in the Makiki DOFAW baseyard 

 Fire restoration and outplanting in Waiʻanae Kai FR and ʻEwa FR 

 Invasive weed control and ungulate removal in forest reserves island wide 
 
DOFAW also works closely with WMWP to implement projects in the Waiʻanae Mountains. 
WMWP was created in 2010 to implement watershed and natural resource management in the 
Wai‘anae Mountains to sustain the future quality and quantity of O‘ahu’s water supply.  Some of 
their current projects and accomplishments include: 

Figure 8: (Left) Volunteers after a day of outplanting and weed control (March 2014); (Right) Students outplanting 
native plants in the greenbreak (November 2015) 



Figure 7: Groundwater Recharge Before and After a Potential Fire
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 Over 46,000 acres in partnership management  

 Completion of a U.S. Forest Service Grant for the Waiʻanae Kai Forest Reserve Project 
that researched and developed the greenbreak technology (FY2016) 

 Development of a Volunteer Service and Stewardship Program with public schools and 
the Malama Learning Center 

 Construction of nurseries at five schools 

 Completion of Watershed Partnership Program Grants from DLNR (FY11, FY12) 

 Firebreak and restoration activities in Makaha Valley 

The Waiʻanae Kai Forest Reserve Protection and Restoration Project began in 2011 to protect 
the remaining native ecosystem in the upper watershed of Waiʻanae Kai FR through fire pre-
suppression activities and community outreach. This project was the first step in researching, 
designing, and testing implementation of the new greenbreak pre-suppression model. Due to 
the success of the project and the developed working partnership, DOFAW has continued to 
support the project and hopes to expand the greenbreak to protect more of this important 
forested watershed. HBWS also supports the project through annual contributions, which meets 
their watershed management priorities.   
 
To date, approximately 4.6 acres of greenbreaks have successfully been installed through 
clearing and weed control, outplanting, and maintenance by WMWP staff and volunteers. 
WMWP has also developed an education and outreach program for this project that promotes 
volunteer stewardship by engaging community members and local schools.  Participating 
schools such as Mililani Middle School and Nanakuli High School developed their own school 
nursery and service learning program as an extension of this project. In-school nurseries were 
established at five schools, where students learn how to propagate and care for native plants 
that they later outplant. Over 1000 volunteer hours will be directed toward this project every year 
through classroom workshops, nursery time, service trips with schools, and community 
volunteer events.   
 
WMWP staff has steadily grown since its formation in 2010 from two full time employees to nine 
full time staff, three part-time staff, two year-round KUPU interns, two KUPU summer interns, 
and two KUPU summer teams.  WMWP staff care deeply about the work they do and come 
from a variety of backgrounds. WMWP takes the professionalism of its personnel seriously and 
provides training for helicopter operations, pesticide use, rappelling, chainsaw use, field 
navigation, field safety, plant identification, and other topics as needed. 



Strategy, Timeline, Plan, Pricing 
 

Objective 1: Vegetative “green” firebreak clearing and maintenance 

Proposed activities Deliverables Timeline 

Clearing and Maintenance 
(weed control)  

 2 acres weeded/cleared Sept 2017- Aug 2018 

 
Objective 2: Native Plant Restoration 

Proposed activities Deliverables Timeline 

Native plant restoration 
(outplanting) 

 2 acres restored 

 1,000 plants outplanted 

Oct 2017-Mar 2018 

Seed collection  10,000 seeds collected Sept 2017- Aug 2018 

Nursery work (plant 
propagation, maintenance) 

 1,000 plants propagated 

 240 nursery hours 

Sept 2017- Aug 2018 

 
Objective 3: Increase water security and reuse 

Proposed activities Deliverables Timeline 

Water catchment installation  3 two-tote catchments installed at 3 
sites 

October-December 2017 

 
Objective 4: Community outreach and Education 

Proposed activities Deliverables Timeline 

In-class instruction 
(presentations, nursery 
time) 

 2,000 individuals outreached and 
involved 

 500 hours of classroom/nursery time 

Sept 2017- Aug 2018 

Service Trips  5-8 service trips Sept 2017- Aug 2018 

Facilitate meetings and 
coordinate projects 

 460 hours of office, reporting, and 
coordination time 

Sept 2017- Aug 2018 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 



WSAG17- Proposal Budget 
 

GRAND TOTAL (including match)  $ 140,000  
 

Subtotal for labor $ 5,000  
Subtotal for materials $_0                     
Subtotal for other actions $ 135,000,      
 

Please round amounts to the nearest dollar. 
 

Budget Category 
Proposed Matching Matching 

In-kind 
Total Budget 

Grant Budget Cash 

Salary and wages   $5,000.00   $5,000  

Materials and supplies          

Travel         

Training         

Contract subtotal $65,526  $65,000    $130,526  

Contract (training) $1,500  $1,500    $3,000  

Contract (salary) $51,098  $42,484    $93,582  

Contract (materials/supplies) $6,602  $6,602    $13,204  

Contract (vehicle maintenance) $1,000  $1,000    $2,000  

Contract (indirect) $5,326  $13,414    $18,740  

Rentals         

Other (DOFAW 7% indirect) $4,474      $4,474  

Total Cost $70,000  $70,000    $140,000  

 

The targeted percentage for indirect costs should not exceed 10% of total costs requested. If 
there are different indirect costs for different budget categories, please create different 
spreadsheets for each indirect cost rate. 

 
Compensation and Payment Schedule 

# Deliverable/Task/Activity 
Grant 

Amount ($) 

Matching 

Cash ($) 

Matching 

in-kind 

Total 

Amount ($) 

1 
Firebreak expansion (clearing, weed 
control) 

$32,763 $35,000 
  

$67,763 

2 

Native plant restoration (outplanting, 
seed collection, nursery work, water 
catchment installation, community 
outreach and education) 

$32,763 $35,000 

  

$67,763 

3 Indirect $4,474   $4,474 

 
Exceptions 

DOFAW takes no exceptions to the terms conditions, specifications, or other requirements listed 
in the WSAG17 Request for Proposals. 
 

Attachments 
A. Exemption Notification for Waiʻanae Kai Forest Reserve Restoration and Protection Project 
B. Programmatic Site Plan Approval for Land Uses Upon DOFAW Managed Lands Within the 

State Land Use Conservation District 
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EXEMPTION NOTIFICATION 

Regarding the preparation of an environmental assessment pursuant to Chapter 343, Hawaii Revised 

Statutes.  

 

Project Title: Waiʻanae Kai Forest Reserve Protection and Restoration Project,  

Tax Map Key (1) 8-5-006:001 

Project Number: N/A 

Project Description: Expand and maintain vegetative “green” firebreaks that use native plants to 

reduce fire threat in Waianae Kai Forest Reserve, by doing clearing, weed 

control, outplanting, and maintenance 

Chapter 343 Trigger: Use of State Land and Funds 

Exemption Class & 

Description 

Exemption Class No. 1, Item 33, “Maintenance of state lands and waters to 

remove weeds, brushes, grass and other unwanted vegetation.”  

 

Exemption Class No. 3, Item 8, “Water catchment systems with less than 

20,000 gallon capacity and above ground, nondestructive irrigation 

systems.” 

 

Exemption Class No. 3, Item 17, “Installation and removal of irrigation 

systems.” 

 

Exemption Class No. 4, Item 6, “Minor vegetation clearing and 

management, including mowing, pruning, trimming, and application of 

federal and state approved herbicides in conformance with label 

instructions.” 

 

Exemption Class No. 4, Item 7, “Clearing of fuel breaks and other similar 

fire pre-suppression actions to reduce fire potential and minimize fire 

severity.” 
 

Exemption Class No. 4, Item 8, “Removal of invasive vegetation utilizing 

cutting, mowing, application of federal and state approved herbicides in 

conformance with label instructions, distribution of biocontrol agents 

approved by the State of Hawaii and other approved methods.” 

 

Exemption Class No. 4, Item 12, “Establish temporary or permanent 

Attachment A 



 
 

 

 

 

2 
 

vegetative cover including trees, shrubs, grasses, and sod for landscaping, 

reforestation, soil stabilization, watershed protection, native wildlife habitat, 

native ecosystem restoration, and rare plant preservation; provided, 

however, that this exemption shall not apply to vegetation that is likely to be 

invasive or for tree plantings for which harvesting is planned or is 

reasonably foreseeable.”   

 

Exemption Class No. 4, Item 13, “Gathering plant seed, cuttings, or other 

vegetative matter for propagation.”  

 

Exemption Class No. 6, Item 11, “Water catchment systems, lines, and 

faucets.” 

 

Exemption Class No. 10, Item 1, “Purchase of supplies, equipment, 

materials, motor vehicles, boats, and services.” 

 

Exemption Class No. 10, Item 3, “Requests for federal, state, county or 

private assistance grants to support ongoing operations or implement 

programs of the Department.”  

 

Exemption Class No. 10, Item 4, “Personnel-related actions. 

  

Exemption Class No. 10, Item 5, “Training, environmental interpretation, 

public safety efforts and other educational activities.” 

Recommendation It is anticipated that this project will have minimal or no significant effect on 

the environment and is presumed to be exempt from the preparation of an 

environmental assessment.  

 

 

 

 

Suzanne D. Case, Chairperson      Date 
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