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INTRODUCTION
The mission of the Department of Water Supply (DWS) is “to provide clean water efficiently”. In order to
maintain and increase efficient hydrologic processes which feed our surface and ground water supply,
threats that alter watershed landscapes must be controlled and eradicated in key watershed lands. As our
most important source for drinking water, we are committed to its preservation, protection and restoration.
DWS provides grants to environmentally responsible and effective projects that confront the greatest
threats to Maui’s native habitat and indigenous upland forests which collectively constitutes the
watershed’s ecosystem.
From mid-1990 to present, DWS provides financial support to watershed partnerships and organizations
on Maui and Moloka’i to ensure perpetual protection of upland watersheds. These organizations collectively
address a variety of threats to the watershed through activities such as: ungulate control through fencing
and targeted hunting practices; invasive plant control; and reforestation. The native vegetation in upland
areas and habitats are critical to the recharge and protection of Maui’s drinking water supply.
For Fiscal Year 2020, the County Council allocated a total of $ 2,616,500 in grants to the following
organizations:


East Maui Watershed Partnership –University of Hawai’i, Office of Research Services (UH-ORS)



Waikamoi Upcountry East Maui Source Protection Project – The Nature Conservancy (TNC)



Auwahi Forest Restoration Project – Friends of Auwahi Forest Restoration Project (FAFRP)



Mauna Kahalawai Watershed Partnership – UH-ORS



Pu’u Kukui Watershed Preserve – Living Pono Project (LLP)



Leeward Haleakala Restoration Watershed Partnership – UH-ORS



Kapunakea Preserve (Honokowai and Wahikuli) Source Protection Project – TNC



East Moloka’i Watershed Partnership- TNC



Maui Invasive Species Committee – UH-ORS



Bio-Economic Models Prioritizing Mauka Catchment Basins of the East Maui Watershed for
Protection Against Miconia Invasion Project – UH–ORS



Hawai’i Agriculture Research Center - HARC

The partnerships and organizations work collaboratively with more than 60 private and public partners to
protect over 249,000 acres of vital forested watershed lands. To date, DWS provided a total of $21.21M
for the protection and preservation of Maui’s watersheds.
Note: COVID-19 continues to affect Grantee performances for Fiscal Year 2020, as they struggle to work on the
ground, find volunteers and stay safe working in and out of the field following safety protocols and adhering to
social distancing rules. Despite the pandemic grantees were able to accomplish a portion of their field outplantings, seed collections, plant propagation, and invasive animal and plant control. Also, some grantees were
forced to halt all activities related to community outreach and volunteerism. Scheduled educational field trips
and volunteerism will have to recommence when it is physically safe, socially acceptable and allowable under
public health laws.

2

BENEFITS TO MAUI COUNTY


Improved water quality and quantity through effective management of native forests and watersheds that
helps limit turbidity and animal-borne disease in surface waters. Sediments and total suspended solids in
surface water are decreased which in turn limits the maintenance of water delivery systems and treatment
costs, reduce non-point source pollution down streams and to the near-shore environment.



Potential recovery of listed endangered plant and animal species through the protection of intact native
montane forest systems.



Protecting key recharge areas ensures a sustainable source of water for businesses, agriculture, residents
and visitors on Maui and Moloka`i.



Invasive plants out-compete native plants for space, sunlight, water, and nutrients. They alter soil chemistry,
change fire regimes, affect soil stability, use more water, increase surface water runoff, and decrease aquifer
recharge. Left unchecked, invasive plants will ultimately alter the entire structure of our water- sheds.



By investing in watershed protection today, we are not only enhancing the system’s ability to provide in
times of drought, and delaying future water stress and shortages that may happen once projected population
levels are realized within the Maui County General Plan.



Improved water quantity and quality over time, providing sustainable sources of water for the Upcountry
surface water collection system and improved recharge of aquifers below all wells in East Maui.



Investing in the future of watershed protection by providing jobs for emerging professionals and resources
for teachers to educate students in the classroom and in the field about Hawai`i’s watersheds. Educating the
community about their local watershed and the important role it plays in fresh water retention.



Build public understanding of the importance and values of native watershed forests through
restoration work trips and public outreach events.



Increase community sense of stewardship through involvement in volunteer watershed forest restoration,
where participants learn about the relationship between healthy watershed forests and water resources and
their responsibility in protecting Maui’s native watersheds.



Leveraging of funds to ensure State and Federal resources contribute to watershed protection.
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BACKGROUND INFORMATION – WATERSHED PARTNERSHIPS
EAST MAUI WATERSHED PARTNERSHIP - EMWP
EMWP’s mission is to protect East Maui’s primary water source, including, but not
limited to, the native forested watershed, by significantly reducing targeted threats.
Created in 1991, EMWP was the first watershed partnership formed in Hawaiʻi, and
served as a model for all watershed partnerships formed in the state thereafter.
In order to address the need to provide future drinking water source and supply for the Maui County
Department of Water Supply, EMWP implements a watershed management plan that is approved by the
partners. The plan is reviewed regularly to address priorities of the partners and accommodate management
needs as discovered in the field. Adhering to the view that even any percentage reduction in ground water
recharge will be costly by leading to increased pumping costs, new wells, and longer transportation systems,
EMWP seeks to mitigate the most important threats to the watershed. www.eastmauiwatershed.org
WAIKAMOI UPCOUNTRY EAST MAUI SOURCE PROTECTION – Waikamoi - TNC
This project ensures that water continues to flow into the Upcountry-East Maui water
collection system by controlling the greatest threats to the health and function of the
Waikamoi Preserve, the native forest that supplies it. The Nature Conservancy’s (TNC)
nearly 9,000-acre Waikamoi Preserve is some of the highest quality and weed-free
native forest in the state.
It lies at the heart of the 100,000-acre East Maui Watershed and is a central component of one of the largest
intact native rain forests in the State. TNC employs its strategic, science–based approach to eliminating the
greatest threats to the health and function of this native forest: invasive weeds and hooved animals. The area
was deemed ungulate free in 2016.
www.nature.org/en-us/get-involved/how-to-help/places-we-protect/waikamoi/
AUWAHI FOREST RESTORATION PROJECT - AFRP
AFRP offers a powerful, unique, and influential platform for the Maui public to engage
in the protection and restoration of Hawaiian watersheds. Guided specifically by
actions designated in its management plan and with the help of Maui community
volunteers, this project proposes to continue planting native species, controlling
priority invasive species and gathering seeds from maximum numbers of maternal
lineages of native tree species at Auwahi.
Hydrologic research generated by the AFRP provides empirical evidence suggesting the scale of the disruption
of hydrologic cycles that likely accompanied the extensive deforestation of leeward Haleakala. Despite only
two decades since reforestation began, significant hydrologic benefits have been documented at Auwahi
following restoration of native forests. www.auwahi.org

MAUNA KAHALAWAI WATERSHED PARTNERSHIP – MKWP
(f.k.a. West Maui Mountains Watershed Partnership -WMMWP)
The mission of the MKWP is to protect and preserve the island’s water supply
through collaborative forest management. Its goals for the 2020 Watershed Grants
Program are designed to further the mutual goal of protecting source water
resources and ensuring a sustainable drinking water supply for the people of Maui.
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MKWP is guided by the overarching, partner-approved MKWP Watershed Management Plan and the
corresponding WMMWP Weed Management Plan.
The priority actions undertaken by this partnership such as fencing, animal control, invasive weed control,
watershed and water quality monitoring, and public education have helped protect more native forest that
sustain Maui’s water supply. MKWP staff and Partners have completed over 24 miles of ungulate fence that
protect 30,229 acres of watershed lands, about 64 percent of the West Maui Forest Reserve, from damage
caused by the rooting, digging, and browsing of feral pigs, goats, and deer. www.maunakahalawai.org
PU`U KUKUI WATERSHED PRESERVE - PKWP
The 8,600-acre PKWP is located on the north-west side of Mauna Kahalawai (West
Maui Mountain). It is a significant water source for residents of west Maui and the
West Maui Mountains aquifer and also supplies fresh water to other parts of Maui.
The pristine intact watershed provides maximum aquifer recharge and clean
running surface water. This ensures an adequate supply of water is available for
drinking and domestic uses from Mahinahina Water Treatment Plant (MWTP) and
future proposed County wells.
The MWTP receives 100 percent of its water from PKWP in the form of surface water via Honokohau Ditch
and has an average daily production of 2.4 million gallons a day. The goal of PKWP is to actively manage and
maintain the native biodiversity of both flora and fauna that make up the intact native forest to provide
current and future drinking water source and supply for Maui County. Specific threats to the watershed
include ungulate management, invasive plant control and prevention of large landscape alteration that affect
recharge potential. www.puukukui.org
LEEWARD HALEAKALA WATERSHED RESTORATION PARTNERSHIP - LHWRP
LHWRP was established as a science and community-based organization firmly
grounded in both traditional and modern natural resource management
approaches. LHWRP’s watershed restoration efforts are currently focused on 10
project sites totaling 16,824 acres, over a third of the total 43,175-acre LHWRP
landscape.
Each project site is different in terms of habitat intactness, threats, access, etc. LHWRP collects data on all
aspects of its program such as the number, species, location and phenology of plants planted and invasive
species controlled, staff hours, herbicide used, location and species of seeds collected and the use of GIS
database to link field efforts and produce maps. www.lhwrp.org
KAPUNAKEA PRESERVE (HONOKOWAI AND WAHIKULI) – Kapunakea - TNC
The project area is within Kapunakea Preserve, a 1,264-acre preserve held under
a perpetual conservation easement with Ka’anapali Land Management
Corporation. The preserve’s upper elevations are recognized as among the
highest quality native areas in the State.
The project focuses on critical ongoing watershed management to include fence maintenance, ungulate
control, invasive plant control, resource monitoring, rare species protection and research, and
community outreach. These activities are consistent with the revised Kapunakea Preserve FY 2016- 2021
Long Range Management Plan. www.nature.org/en-us/get-involved/how-to-help/places-weprotect/kapunakea/
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EAST MOLOKA`I WATERSHED PARTNERSHIP - EMoWP
The Island of Moloka`i has lost approximately 86% of its native ecosystem. Most of
what remains of the island’s original native ecosystem occurs in the summit areas
of East Moloka`i which contain some of the most intact forest systems in Hawai`i.
With 15 partners, the East Moloka‘i Watershed Partnership covers approximately
32,983 acres and was formed in 1999 to maintain a healthy watershed that would
sustain the future quality and quantity of Molokai’s water supply as well as benefit
Hawaii’s native flora, fauna and ecosystems.
The EMoWP South Slope and Pakui Unit encompass 15,600 acres. Feral ungulates, invasive weeds and fire
are the main threats that impact the East Moloka`i South and East Slopes. Fire is a major threat of the
middle zones. Fire displaces native vegetation, as a fire-adapted non-native vegetation quickly takes over
burned areas. EMoWP uses a variety of monitoring systems to measure progress and to assess the success
of its forest management actions. www.hawp.org/partnerships/east-molokai-watershed/
MAUI INVASIVE SPECIES COMMITTEE - MISC
In the early 1990’s, Maui’s resource managers realized that plants such as
miconia were spreading into native forests, they initiated a coordinated effort to
address the threat. In 1999, MISC, an inter-agency partnership, was formed. The
Moloka`i Invasive Species Committee (MoMISC), was formed as a subcommittee
of MISC and began operating in 2002.
MISC and MoMISC work island-wide at a landscape level, to target the most serious threats to watershed
integrity. Maintaining intact native vegetation in Maui’s forested watersheds is essential to ensure a
sustainable supply of fresh water in perpetuity. The MISC is a project of the University of Hawaiʻi- Pacific
Cooperative Studies Unit. The committee is voluntary partnership of government, private and non-profit
organizations, and concerned individuals working to prevent, control, or eliminate the most threatening
invasive plant and animal species to protect Maui’s watersheds, ecological resources, agriculture, and
community. www.mauiinvasive.org
HAWAI`I AGRICULTURE RESEARCH CENTER - HARC
In Hawai`i, koa (acacia koa) is a valuable tree species economically, ecologically, and
culturally. Koa is the primary nitrogen fixing species in native forest ecosystems. The
reintroduction of koa on the landscape will directly benefit the long-term
sustainability of Maui County’s water supply in high priority watersheds. It will
improve fog intercept and will help improve water infiltration rates.
With major land use changes, many landowners/managers are reluctant to reforest with koa in many eco
regions due to high mortality rates. The primary cause of mortality is koa wilt, is caused by Fusarium
oxysporum. Research has shown that natural genetic resistance to koa wilt exists in wild koa populations and
frequency of resistance can be increased through selection and breeding. The results of this project will
provide landowners/managers an incentive to modify their land use practices in a way that will directly
enhance water recharge through decreased runoff, increased infiltration and increased cloud/mist capture.
www.harc-hspa.com
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BIO-ECONOMIC MODELS PRIORITIZING MAUKA CATCHMENT BASINS OF
THE EAST MAUI WATERSHED FOR PROTECTION AGAINST MICONIA
INVASION
The mission of this project is to design cost-effective management decisions
to protect the mauka catchment basins in the East Maui Watershed (EMW)
against incipient miconia incursions. Miconia is highly adapted to the climatic
conditions of the EMW and left unchecked will displace all other naturalized
and endemic vegetation communities with expanding monotypic
infestations; ultimately disrupting known streamflow characteristics of the
watershed.
Aerial Herbicide Ballistic Technology (HBT) operations will be coordinated for the 12 mauka catchment
basins from Hanawi to Honomanu above the diversion system from 1300 ft. above sea level (a.s.l.) up to 2500
a.s.l. The total area to be protected is 6,721 acres. The selected area encompasses the highest 2% of known
target locations, with much of the area having inadequate intelligence. www.uhero.hawaii.edu/costeffectiveness-of-controlling-invasive-miconia-via-herbicide-ballistic- technology/
Figure 1 - Native tree seedlings growing at Native Nursery ready to
be planted back into Auwahi forest restoration areas.

Figure 2 - Fruits gathered from 16 forest
species at Auwahi

Figure 3 - Community volunteers after a day of ecological restoration work in Auwahi.
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TASKS COMPLETED FOR FISCAL YEAR 2020
I. UNGULATE CONTROL AND MONITORING
EMWP
 Maintained & inspected 25.6 miles of existing fence,
repaired as needed.
 Checked all traps at least twice during the year.
Additional traps to Koolau Gap and in the 3,000-acre
Upper Hana Preserve.
 Existing transects (500–2,388 meters) checked;
ungulate presence remains at near zero levels since
2009.
Waikamoi - TNC
 Eight miles of fence maintained and inspected
quarterly, 12 trees removed from fence; scout for
ungulates during all watershed activities.
 Maintained hunting dogs and kennel, no hunts Figure 4 - Fenceline checks were done mostly by foot
needed. Program being phased out due to ungulate this grant year due to COVID protocols in place (PKW)
decrease.
 Checked and maintained approximately 1,024 traps; 129 traps deactivated due to no use.
 Annually monitor twenty 500m transects in Waikamoi Units; 0% activity ungulate sign.
LHWRP
 Maintained ungulate free status sites, repaired fence as needed including damage repairs at Kaupo Ranch
and Kahikinui after March storms.
MKWP
 Inspected 40,279 meters (132,149 feet; 25.0 miles in
total linear distance) of fence.
 Checked 3,161 traps which captured 133 ungulates
(68 pigs and 65 deer), by far the most captures in one
fiscal year that we have ever had since data recording
began in 2005. Seemingly due to the drought
conditions and recent fires, deer have pushed up the
gulches and the side hills.
 291 new traps (52 new groups) were installed within
nine of the 13 management units.
 MKWP staff and Partners have completed over 24
miles of ungulate fence that protect 30,229 acres of
watershed lands—about 64 percent of the West Maui
Forest Reserve—from damage caused by the rooting,
digging, and browsing of feral pigs, goats, and deer.

Figure 5 - Ungulate proof fencing damaged during
the March 2020 rains (EMWP)

PKWP
 1,844 snares checked, maintained and reset; 36 feral pigs captured (a pig can uproot one football field
of vegetation in a week, so every pig dispatched decrease watershed damage and surface water
sediment).
 Covid-19 restrictions led to more field time for staff including fence patrol along 8,000 acres of
preserve. 790 meters of new fence constructed, 360 meters were brushed for future fencing.
 Worked with DLNR to tract growing axis deer population across West Maui.
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Kapunakea - TNC
 Inspected and maintained 1.2 miles of fence multiple times. One tree down on fence in Honokowai
Valley, no breach, removed, replaced posts, fence reusable.
 All traps checked multiple times; two pigs caught, new trap group added above pig activity.
EMoWP
 Completed 37 hunt sweeps over 23 miles, culling 25 pigs, 120 deer and 628 goats.
 Maintained 215 traps, capturing 6 pigs.
 Completed 24 miles of fences surveys.
 Six aerial hunt mission days, 757 animals removed.

II. INVASIVE WEED CONTROL
EMWP





Emphasis again on aggressive control of Himalayan ginger.
Complete treatment in Wailua Iki and second treatment in
Koolau Gap.
Some redirection from ginger to gorse control and other
opportunistic seeds at Pu’u Pahu Reserve.
Priority weeds continued regularly controlled at fence lines to
prevent spread to managed areas.

Waikamoi - TNC
All weeds documented and mapped.
Controlled invasive grasses, trees and shrubs at Kaupo Ranch
in planting areas.
 129 acres swept for Himalayan ginger with 6,901 m2
Figure 6 - Himalayan Ginger
removed.
 1,500 aerial acres flown to monitor invasive pine species, 400 individual trees treated.
 265 immature and 116 mature gorse plants treated.



LHWRP
Further controlled populations of silk oak quickly colonizing within Nu’u Mauka.
Invasive trees and grasses controlled around 3.4-mile fence perimeter.
594.5 acres total of weed control were completed in this grant, surpassing the 552 acres projected





MISC
 2,186 acres were surveyed and 2,155 invasive plants
were removed of 25 plant species (of which 18 are on
Moloka’i).
 124 mature miconia plants were found and controlled.
 Pampas grass: a total of 54 acres were surveyed on Maui
and 70 on Moloka’i. No plants were found on Moloka’i.
An additional 1,102 acres were surveyed by air on Maui.
A total of 81 plants were removed by ground and air.
Landowners still use as ornamentals.
 Fountain grass: 21 sites were surveyed in Maui and no
plants found, species is on track for eradication.
Landowners have as an ornamental; permission issues
are MISC’s biggest hindrance to success in residential
settings for this and other species.
Figure 7 - Miconia cavescens
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Ivy gourd: 77 sites visited, 562 plants removed.
No new species were added to MISC or MoMISC target lists. One new species, tree aster (Vernonanthura
polyanthes) being assessed.

MKWP
Did not meet proposed acreage for Hedychi-um gardernianum and Morella faya; exceeded proposed acreage
for Clidemia hirta and Psidium cattleyanum; controlled other priority species such Angiopteris evecta,
Sphaeropteris (Cyathea) cooperi, and Falcataria moluccana.
 The Hawaii Department of Agriculture (HDOA) has finally approved the permit of using HBT (Herbicide
Ballistic Technology). Supplies procurement and enabling the program planned with FY21 funds.
 Our aerial weed control program expanded the use of Precision Aerial Treatments (PAT), a.k.a sprayball
applications to enable treatment of important aerial based targets.


PKWP
COVID-19 challenges to led less aerial survey, yet 274 acres
weeded yielded 1,190 invasive plants.
 Three very rare Partulina Perdix snails were found in
Mahinahiana after searching for them for three years. Snail
enclosure continues to be well maintained, removing weeds and
shrubs that could harm these endangered species.


Kapunakea - TNC
78 Acres were surveyed for weeds.
7,460 Clidemia hirta treated or removed
19 acres of strawberry guava swept with 5 plants treated or removed.
1 Schinus terebinthefolius seedling pulled.
11 acres swept for Tibouchina herbacea with 50 plants controlled.







Figure 8 - Strawberry Guava

EMoWP
Completed 236 weed sweeps covering over 215 acres.
Swept and removed invasive plants covering an area over 6.7 square miles, removing over 18,000
individuals.




III. REVEGETATION
EMWP
COVID-19 restrictions a challenge yet was able to keep up on small planting at Pu’u Pahu Reserve.



Waikamoi - TNC
 Out planted Cyanea horrida, Phyllostegia bracteata, Schiedea diffusa.
LHWRP
Prepared planting sites and planted native seedlings at Kaupo Ranch and Nu’u. 3,421 seedlings were
planted over approximately 2.5 acres at Kaupo. An additional 131 individuals of the endangered tree
‘aiea (Nothcestrum latifolium) were reintroduced to Kaupo Ranch in collaboration with Maui PEPP staff.



AFRP
Planted a total of 806 native plants from 14 forest species. Target of 3,000 native plants was not
completed due to COVID-19. Staff time and resources were dedicated to establishing the new restoration
area. The new forest restoration area will need tens of thousands of native plants to initiate ecological
restoration within the next five years.
 The Auwahi project has thousands of native shrubs and trees seedlings growing with two native plant
nurseries to outplant in Auwahi.
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MKWP
 Vegetation plots were not monitored this period;
efforts were focused on ungulate and weed control
hotspots which were of more pressing importance
with limited resources.
PKWP

 There are 71 species of listed and locally rare

plants and invertebrates found within the
Preserve and protected by the Preserve
Conservation Boundary Fence.
 3,195 plants were planted including 2000 aʻaliʻi,
596 mamaki, 500 koa, and 99 various other plants
including ʻukiʻuki and ti leaf.

Figure 9 - Sandalwood tree (HARC)

HARC






Koa seed orchard management activities included additional pruning and thinning at all sites to
promote individual tree canopy development for seed production and to reach a final density and
uniformity.
Recollect seed from wilt resistant mother trees identified from previous screening work to enhance
koa seed bank for future restoration efforts.
Distribute wilt resistant koa seed and seedlings on Maui to project partners. These plantings will
utilize wilt resistant koa seed produced from the orchards and seed bank.
12,000 germinates or 2 lbs. seed from this year’s harvest was distributed to Haleakala Ranch. In
addition, about 1,500 germinates or ¼ lbs. of wilt resistant seed comprised of about 30 families was
provided to Pu’u O Hoku Ranch to host a wilt resistant koa seed orchard site to provide future seed for
landscape level watershed restoration of mauka pastures on the east end of Moloka’i. We are now also
coordinating efforts with Maui Nui Botanical Gardens to assist with on-island seed banking efforts.

IV. RESOURCE MONITORING, RARE SPECIES PROTECTION & RESEARCH
WAIKAMOI - TNC
While out planting, found a dozen Dryopteris
tetrapinatta, three locations of rare fern, and
several instances of native vegetation strength.



LHWRP
 The goat grazing program at Kaupo Ranch is
effective at controlling invasive grasses and
immature invasive tree species, suppressing
seeding of invasive species in areas not yet
planted.
Figure 10 – Ohia Lehua in bloom (PKW)

MKWP
Honolua water quality monitoring continues to remain on hold indefinitely after the storm destruction
last year.
 Continue to monitor the P. cattleyanum dieback noted last period as well as new observations of Coffee
leaf rust, Hemileia vastatrix. Photos and locations of suspect rust were sent to the HDOA and continued
to document its presence (and absence) throughout the watershed.
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PKWP
Maui Land & Pineapple Company Inc. has been collecting rainfall data since 1923. With the creation of
Pu’u Kukui Watershed as a department of the ML&P Co. crew members continue this long-standing
tradition and contribute to some of the most consistent rain gauge data in the State. PKW Field Techs
conducted monthly checks for three (3) rain gauge collection sites.



MISC
 MISC and MoMISC focused efforts on the irrupting disease rapid ʻo hiʻa death (ROD) (Ceratocystis fimbriata
on native ʻo hiʻa trees (Metrosideros spp.), responded to four reports of ROD and did not detect the virus.
EMoWP
 Annual vegetation monitoring with improvements noted in all plots.
 Renewal of USGS Kawela Stream gage contract.
BIO ECONOMIC MODELS FOR PROTECTION AGAINST MICONIA INVASION PROJECT
 Herbicide Ballistic Technology (HBT) is a novel application system developed by the University of
Hawai’i and registered as a FIFRA 24c Special Local Need (SLN) pesticide to treat Miconia in natural areas
of Hawai’i. Unfortunately, the SLN for HBT expired prior to execution of the performance period and was
only recently renewed. Therefore, survey efforts focused on updating the known distribution of miconia
in the East Maui Watershed. Control work (five days of operations) occurred late in the performance
period once the label was renewed and flight time could be scheduled (planned aerial surveys were
delayed due to COVID-19). Flights were lower and slower due to the inability to revisit/control known
infestation areas on a regular basis. Ideally survey/control operations occur every six weeks; all known
locations are revisited annually.
 While covering 2,732 acres crews found 404 miconia locations. The total area proposed was 6,720 acres.
Areas were prioritized based on threat to priority watersheds.


Grantee built on the miconia management model developed for the FY19 project that integrated
biological data with HBT treatment costs and potential avoided damages to assess the benefit-cost ratios
of three management strategies: inaction, containment, and asset protection. Given that planned aerial
surveys were delayed due to COVID-19, new survey data could not be integrated into the model as
originally planned at this time. Instead, the model was updated to more readily allow for sensitivity
analysis of dispersal and mortality parameter values.



Model results point to a “Goldilocks approach”: containing existing miconia within the smallest possible
area is too expensive; containing within a large area is cheap but will result in very high long-term
ecological damages; but containing within a midsize area may be just right. However, in instances where
critical forest assets are located at mid or lower elevations, stricter but costlier containment strategies
are likely optimal. HBT was approved and aerial surveys were completed at the end of Q4, but the timing
did not allow for direct integration of this new data into the bio-economic model.

V. COMMUNITY OUTREACH
EMWP
Presentations – 33 online presentations for K-12 schools and other community groups; shifted staff time
planned for hikes and events towards development of online educational offerings; demand for online
content increased during the pandemic and EMWP’s social media presence increased accordingly.
 Volunteer/Watershed hikes essentially impossible during period due to COVID restrictions.
 Hikes – led one hike which was filmed/edited into to a virtual field trip in collaboration with Maui Huliau
Foundation.
 Numerous releases for print/digital media publication.
 Malama Wao Akua Exhibition 2020 was held safely and successfully during the pandemic.
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Waikamoi – TNC
Four hikes took place pre-pandemic, as well has
attendance at Kamehameha School Ho’olaulea in
March.
 Virtual presentation at Hawai’i Conservation
Conference.
 Two presentations at Society for Biology
Congress, one on drone program and another on
a nonmarket bird valuation study TNC has
undertaken with economists to estimate
willingness to pay for biodiversity in Waikamoi
Preserve.


LHWRP
COVID-19 challenges sever, including loss of
office/baseyard, limited access to field sites due to
helicopter operations curtailed.
 Fog drip capture program progressing, design and
cost-out completed.
 Gained 295 new followers on Facebook and 236 on
Instagram.


Figure 11 - Iao School 7the Grade students created kipuka
on campus (MKWP)

MISC
Staff engaged local students and teachers through classroom visits using Ho ‘ike o Haleakala, a place-based
science curriculum, and worked with the landscape industry to promote the use of non-invasive plants.
Un fortunately, the arrival of COVID-19 forced MISC to move most outreach curricula to virtual platforms.
 School-based activities were conducted at, or virtually to, nine schools.
 Due to the COVID-19 pandemic, no educational hikes or volunteer field trips were held.
 Staff interacted with members of the Master Gardeners, Landscape Industry Council of Hawaiʻi, Maui
County Farm Bureau and other professional entities.


AFRP
Volunteer trips with 146 volunteers – activities include planting, pulling habitat-modifying invasive
plants and gathering seeds for future restoration plantings.
 7 outreach events & 7 scientific presentations with 14,000 participants.
 Collaborated with 16-time Grammy award winning musician Paul Simon who had two benefit concerts
at the MACC and participated in educational tour and tree planting with volunteers; proceeds from the
concert funded a new forest area.
 Media exposure from three events resulted in 76 articles online, including 45 newspaper articles in 23
states.
 Article about Auwahi published online for an international audience.
 82 articles written about Auwahi circulated both in print and online.
 Conducted four radio interviews.
 AFRP was the subject of three television reports.
 Published 788 posts to Facebook and Instagram with a following of 3,135 people, 56,391 likes,
comments and shares.
 700 visitors viewed the website from 84 different countries.
 Conducted nine online presentations, in the form of live videos, streaming audio recordings and prerecorded videos.


MKWP
Most of the events that we typically attend were still postponed or cancelled due to COVID.
Launched a new website design and domain (www.maunakahalawai.org) as well as a new platform on
Squarespace. Website Metrics: 324 total posts; 1,630 likes; 914 average post reach.
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Presentations – 18 online with 11 different groups.
Events – Arbor Day Tree Giveaway, socially distanced drive-thru event, over 1,000 trees given away.
Two-day helping students at Iao School create a native kīpuka, as well as guidance and plants given to
Baldwin High School in the creation of a native kī puka on their campus.

PKWP
COVID-19 restrictions limited public engagement, yet collaboration with partnering organizations
continued. PKWP hosted UC Berkeley graduate students early in the fiscal year; two-year CAP report
completed with TNC, Ridge to Reef and others; and hosted Japanese scientists to study Rapid Ohia Death
(ROD).
 As COVID-19 restrictions lessened, able to host small groups including 14 volunteer services trips and
four public events.
 284 people came to assist and logged 1,080 hours were volunteered to the preserve.


EMoWP
Annual Moloka’i Earth Day Community Event cancelled due to COVID-19 restrictions. The event
generally draws over 1,000 people annually.
 Completed 18 outreach/partner activities, including technical support of partner agencies MoMISC and
MoPEPP (e.g., remote work, GIS/GPS).


HARC
Presentation on “Koa Network: Deploying Wilt Resistant Koa for Watershed Restoration”- 15 attendees



Figure 12 - Kapunakea Preserve

VI. FIRE PREVENTION
PKWP
 On September 30, 2020, while PKW field crew were checking a rain gauge, smoke was spotted and was
reported immediately to PKW Conservation Manager and the crew went into rapid response with MFD,
DLNR, and Windward Aviation. Within 24 hours the result was 500 acres of land below the preserve
burned. The training and fire safety plans that were put into place last year with the assistance of retired
battalion chief Amos Lonokailua-Hewett paid off as practice turned into a real-life scenario.
Kapunakea Preserve - TNC
 770 meters of fire prone grass and shrub areas along access roads was cleared in the spring, and another
1,300 meters of the Powerline road below the preserve gate was brushed in late fall when it was still very
dry.
 A nearby fire occurred between September 30 and October 2, 2020, which came dangerously close to the
preserve and burned more than 450 acres. It started above the Kapalua airport and traveled partially into
Honokowai valley below the preserve. This fire underscores the importance of roadside fire suppression in
the area.
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Figure 1 – Waikamoi Preserve (TNC)

Figure 2 - Wailuanui Management Unit (foreground) and Koolau Gap Management Unit (middle photo)
- source of some of the largest fresh water streams on Maui
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WHAT COULD BE DONE IF THERE WERE MORE FUNDS


Increased monitoring for rapid response to Rapid Ohia Death (ROD) fungus, which could quickly decimate
the function of East Maui’s watershed and has been detected and controlled at one site in East Maui.



Increased monitoring along the fences of Haleakala National Park.



Speed the pace of ungulate removal in the uppermost elevations of Hana Forest Reserve.



Expand network of ungulate control scouting trails, with priority near unfenced natural barriers.



Increased ability for rapid response to any storm related damage or observed ungulate activity.



Increased monitoring below fences, potentially laying the groundwork for additional watershed protection projects above East Maui’s water collection infrastructure.



Reach zero tolerance standards for ungulates in the fenced, uppermost elevations of Hana Forest Reserve;
expand network of ungulate control scouting trails, placing priority near unfenced natural barriers.



Increased skilled jobs for the community, mobilization of additional volunteers for watershed protection
and conservation.



Expand efforts to map and control outlier population of Himalayan ginger and invasive pinus species, both of
which pose an enormous threat to the health of the watershed.



Invest in additional fog drip capture systems at field sites where fire is a serious threat and reservoirs or
catchment tanks for helicopter fire response could be beneficial.



Construct over 14 miles of fence across Forest Reserve boundaries and strategic fence segments.
Construct dirt bike prevention barricades and fencing in Waihe’e.



Prioritize the 15,000-acre watershed interior (i.e. areas above the 2,800-foot elevation) by further
eliminating critical habitat modifying invasive weeds from within this management zone.



Promote and enhance wildfire preparedness and planning and implement the West Maui Community
Wildfire Protection Plan to protect watershed resources.



Expand and enhance management efforts, including but not limited to: invasive plant mapping and control,
rare plant conservation and more biocontrol release and monitoring.



If there were additional DWS funding, we would expand and enhance management efforts, including but not
limited to: invasive plant mapping and control, innovative aerial imagery collection and drone monitoring,
rare plant conservation and more biocontrol release and monitoring.

NOTE: There are a number of factors that can hinder the accomplishment of increased deliverables
despite the availability of additional funding. For example, a project should be fully staffed and not behind in their
work to properly allocate their resources towards any expansion. Field work is strenuous, specialized and difficult.
Staff shortages and turnover often occur. Unfortunately, positions are not easily filled due to required training and
certifications for certain field operations. There can also be work timing and coordinating issues, unexpected events
such as equipment breakdowns, and inclement weather that can delay plans.
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CONSEQUENCES OF REDUCED FUNDING


High value watershed lands would revert to a degrading trend, succumbing to uncontrolled threats from
feral ungulates and invasive species.



With decreased funding, positions would be lost and leveraged funds would be reduced to further compound
the problem.



Knowledgeable personnel take years to cultivate in this highly specific discipline, such that extensive
training, time, and resources would be required to make up for any loss in veteran staff.



No further gains in protection would be achieved as it would be a stretch to maintain status quo, if
at all possible.



Populations of feral ungulates and weeds would rebound and previous public investment in managed areas
would be lost due to lack of maintenance.



Two to three times the funding would be required to recover from budget reductions and regain previous
levels of management success.



The bottom line is that losses in management capabilities would translate to diminished water recharge as
ungulates and invasive species colonize unprotected critical watershed lands. The sustainability of the
island’s water supply would be compromised if forest degradation by feral ungulates and invasive species
are permitted to go unchecked.

WATERSHED PROTECTION GRANT PROGRAM MONITORING AND EVALUATION
In compliance with Section 3.36.120(6), Maui County Code, the Department of Water Supply provides Annual
Watershed Protection Grants Program Report to the Mayor and the Maui County Council.
DWS keeps track of our Grantees’ expenditures and performances and continuously evaluates
accomplishment according to an internal process and benchmarking procedure. Evaluation criteria falls
within four (4) core benchmarks listed below:
1.
Deliverables – Grantees are responsible to fulfill the deliverables under their respective contract.
DWS ensures that tasks completed reflects the purpose of the program
2.
Expenditures – DWS follows strict auditing and accounting guidelines to ensure that grant funds,
from water revenue, are being spent in a fiscally responsible way.
3.
Due Diligence – Grantees are expected to comply with the General terms and Conditions (GTC) and
other provisions of the contract.
4.
Reporting – Submission of progress/final reports and GIS layers are necessary for evaluating each
grantee’s performance which determines continuity of DWS funding.
The criteria that fall within these benchmarks include considerations for benefits received by the public, project
cost-benefit to enhance water supply and sustainability, project administration and management, ability to
complete and accomplish deliverables on time, performance over time, and amount of other secured outside
funding.
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