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Preface

This document was developed to provide information on the different ways
mangrove has been removed in Hawai'i. After emailing multiple organizations
and getting some feedback about how they were removing mangrove, we had
more in-depth conversations with three organizations to gather data on safety,
methods for removal, and methods for disposal. This information is intended to
educate users about the different ways to remove mangrove and dispose of it.

Included in this document:

Introduction to organizations we had conversations with
Background information of mangrove removal in Hawai'i
Safety

Methods for Removal

Methods for Disposal
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Introductions

Pa‘aiau (KUA): Kim Moa

Kim Moa is a photographer, and the Communications Coordinator for KUA
(Kua‘aina Ulu ‘Auamo), a grassroots organization that supports
community-based natural resource management and creative solutions to
problems stemming from environmental degradation in Hawai'i.

Loko Pa‘aiau is a restored loko i‘a located in the ahupua‘a of Kalauao on the
shores of Pu‘uloa (Pearl Harbor). The effort to restore Loko Pa‘aiau, which
started in 2014, were a collaborative effort between Pono Pacific, the U.S. Navy,
and community organizations such Hui Malama Loko I‘a, the Ali‘i Pauahi
Hawaiian Civic Club, and the ‘Aiea Community Association.

Alakoko (Malama Hule'ia): Peleke Flores and Sara Bowen

Peleke Flores is the Field Operations Manager for Malama Hulé‘ia and a
traditional Hawaiian stone mason. Sara Bowen is the Executive Director of
Malama Hulé'ia.

“Malama Hulé'ia advocates, educates, and leads community efforts to remove
red mangrove along the Hule'ia river, re-establishes native wetland ecosystems,
and creates an environmental stewardship program honoring Hawaiian values.”
Malama Hulé'ia takes care of Alakoko, the largest fish pond in the Nawiliwili
area, Kaua'i.

Paepae o He'eia: Keli'i Kotubetey and Keahi Pi‘iohi‘a

Keli‘i Kotubetey is the ‘Aina Momona or CBED Coordinator of Paepae o He'eia,
responsible for bringing awareness of the loko i‘a to the community and leading
production and sale of limu and fish from He‘eia fishpond. Keahi Pi‘iohi‘a is a
musician and joined the K& Hou Kuapa in June 2012 after being an intern.
Paepae o He'eia is a private non-profit organization dedicated to caring for
He'eia Fishpond — an ancient Hawaiian fishpond located in He‘eia Ui,
Ko‘olaupoko, O‘ahu. Established in 2001 by a group of young Hawaiians, Paepae
o He'eia works in partnership with landowner, Kamehameha Schools, to manage
and maintain He'eia Fishpond for the community.




Background Information

Mangrove (Rhizophora mangle) was introduced to Moloka‘i in 1902 to reduce
sedimentation and has since invaded all the main Hawaiian islands (Allen 1998).
Invasive species, such as mangroves, negatively alter ecosystems by competing with
native species for space and resources. Mangrove in Hawai'‘i reduces ecosystem
function by occupying habitat for four endangered endemic Hawaiian birds: ‘ae‘o
(Hawaiian stilt; Himantopus mexicanus knudseni), ‘alae ‘ula (Hawaiian gallinule or
moorhen; Gallinula galeata sandvicensis), ‘alae ke‘oke‘o (Hawaiian coot; Fulica alai)
and koloa (Hawaiian duck; Anas wyuvilliana; (Allen 1998). Further, mangrove degrades
culturally important sites such as loko i‘a, or traditional Hawaiian fishponds (Ewel &
Bigelow 1996, Allen 1998). There were traditionally over 30 loko i‘a in Pu‘uloa of
which none are functional and are in different states of disrepair. Various
organizations—including Malama Pu‘uloa—are working to uncover three.

Mangrove is esteemed for the amount of carbon and sedimentation that it is able to
hold. However, loko i‘a help with the same issues mangrove was brought in to help
with: erosion control and climate mitigation (K. Moa, personal communication, March
15, 2021). Planting native and indigenous plants is also an important climate
mitigation strategy. Food crops such as ko (sugarcane; Saccharum officinarum) also
sequester carbon. Indeed, if grown as a perennial, ko is capable of storing large
amounts of carbon in its roots (Crow, personal communication, April 5, 2021). The
important thing is to leave the root system intact and harvest only the aboveground
biomass. Ko is an indigenous crop, and (planting it) would be a great way to sequester
carbon and restore abundance. Planting as mangroves are cleared ensures that what
grows after is native or indigenous instead of invasive (K. Kotubetey, personal
communication, March 22, 2021). Restoration of native habitat is essential to
restoring ecosystem function (Pejchar et al. 2018). In addition to degrading
ecosystem function, invasive species such as mangrove degrade cultural ecosystem
services (Pejchar and Mooney 2009), as well as cultural resources.



Safety

In clearing mangrove it is important to be maiau or careful/precise in everything you
do, which includes having safety protocols and rules in places about clearing (K.
Pi‘iohi‘a, personal communication, March 22, 2021). “Mangrove will make you bleed
so the fewer times you have to walk through it, move it, or pick it up the better” (K.
Pi‘iohi‘a, personal communication, March 22, 2021)

Paepae o He'eia does not use handsaws because they are too dangerous. However,
chainsaws can be dangerous, too, so it is important that everyone is chainsaw
trained. Since the trees at Kapapapuhi Point Park are smaller than the trees at
Paepae o He'eia. He'eia trees are bigger, taller, and thicker which ratchets safety
factors up to a whole other level, making it more like logging (K. Pi‘iohi‘a, personal
communication, March 22, 2021).

“Work with energy maximization, injury minimizing efficiency.” (K. Pi‘iohi‘a,
personal communication, March 22, 2021)




Methods for Removal

Malama Pa (working together)
There are different size classes of mangrove. The shoreline should be fairly
simple. Prepare for groups to come, and work differently with groups: use

groups to help clear mangrove that is far and save easy places for staff (K.
Pi‘iohi‘a, personal communication, March 22, 2021). You can clear a large area in
a day with a group of people who know what they are doing (K. Pi‘iohi‘a,
personal communication, March 22, 2021). Think about resources available to
you, the location you are at, and taking lessons and advice from other places and
adapting them to your own space—clearing will be a learning process (K.
Kotubetey, personal communication, March 22, 2021). Renting machines was
highly advised (P. Flores, personal communication, March 15, 2021).

Chainsaws
Across groups, chainsaws were the most commonly used method for mangrove

removal. Chainsaws were used exclusively in areas with archaeological concerns.
Setting a buffer around these areas was recommended (S. Bowen, personal
communication, March 15, 2021). Mangrove is cut as close to the low tide mark
as possible, then the roots will rot and can be cleared out (K. Moa, personal
communication, March 15, 2021).

Paepae o He'eia offered multiple times to have Malama Pu‘uloa come out and
work with them for a day; to clear mangrove together and see how they do
it—they are more than happy to help. Hui o Ko‘olaupoko may offer a Mangrove
101 with chainsaws. If the group is small enough and you’re interested you can
jump on and learn how they tackle mangrove with chainsaws!



Methods for Removal

Excavators

It was highly recommended to use an excavator if you have access to one. The fastest
way to remove mangrove is with an amphibious excavator with pontoons which can
go in mud without sinking, and was noted as a “game changer” (P. Flores, personal
communication, March 15, 2021). Alakoko cleared 16 acres in 7 months with an
amphibious excavator and 10 acres in 3 months with 6 excavators (P. Flores, personal
communication, March 15, 2021). Kako‘o cleared over 10 acres with an excavator.
“The perception is that using an excavator must be violating permit stuff but that is
not true; the permit agency does not care if you use an excavator or cut with
chainsaws” (S. Bowen, personal communication, March 15, 2021).

If you have access to an excavator you can use mangroves that were already cut down
as a platform to drive the machine across, which works well in areas that are not too
deep (P. Flores, personal communication, March 15, 2021). The excavator can also be
used to break the mangrove down into smaller pieces to burn. A mini-excavator is
fine for smaller trees. They are light enough to be on the mudflat, but you need an
experienced operator to build a road so they can stay on the track (P. Flores, personal
communication, March 15, 2021). While most restoration has been done without an
excavator, Kako‘o cleared over 10 acres with an excavator (K. Pi‘iohi‘a, personal
communication, March 22, 2021). However, the excavator cannot go into the pond
and there was a 60 foot stretch the excavator was unable to hit (K. Pi‘iohi‘a, personal
communication, March 22, 2021).

“The size of the machinery factors in too if it has enough hydraulic power to grab and
snap” (P. Flores, personal communication, March 15, 2021). Grapples are ill-advised
as they are made for larger trees and not smaller ones (P. Flores, personal
communication, March 15, 2021). Additionally, when working with machines it is
good to keep in mind that machinery tracks push stuff down and it can end up
deeper; “substrate changes could impact when you are walking groups
through—people could sink to their hip instead of just the ankle” (K. Pi‘iohi‘a,
personal communication, March 22, 2021).



Methods for Disposal

Burning
Burning seems to be the best out of a list of bad options. If you burn at a high

enough temperature it is less detrimental to the environment than chipping and
allowing them to decompose based on the fact that that emits methane (S.
Bowen, personal communication, March 15, 2021)

Paepae o He‘eia noted that their burn permit was one of the main keys to their
success. Additionally, S. Bowen (personal communication, March 15, 2021)
noted that “if you are able to make piles and burn them in place that is the way
to go.”

“Stockpiling chipped material has greater impacts on the climate because of
methane; if you can burn it right off the bat you don‘t have to spend the
money to move all the materials” (S. Bowen, personal communication, March
15, 2021). However, there is a regulation on size of material burned (S. Bowen,
personal communication, March 15, 2021). KUPU couldn’t burn and had to carry
everything out (S. Bowen, personal communication, March 15, 2021). Burning
has less impact on the climate than you think it will have (S. Bowen, personal
communication, March 15, 2021).




Methods for Disposal

Timber

“Sourcing invasive species from one area to build in another is aligned with
Native Hawaiian values”, so networking within loko i‘a groups to see if anyone
needs wood to build hale, or using the wood to build hale maka ha‘a on site is a
good way to use any trees that are straight enough (K. Moa, personal
communication, March 15, 2021). Wood could also be used to teach keiki to
make implements or by partnering with a wood worker who could use the wood
as scrap material (K. Moa, personal communication, March 15, 2021).

Chippin

“If you cannot burn you need to become the best at chipping” (K. Kotubetey,
personal communication, March 22, 2021). The steps to chipping:

1. Stage an area for chipping

2. Lay the stacks the correct way

3. Cut

4. Take to where they are getting chipped

5. Then chip (K. Pi‘iohi‘a, personal communication, March 22, 2021).
You have to think about the logistics of moving the mangrove to where it can get
chipped (K. Kotubetey, personal communication, March 22, 2021).

If you cannot burn, you need another machine to work in tandem; use one
machine to drop material and another to haul it out” (P. Flores, personal
communication, March 15, 2021). This can be done in a number of ways,
including using a forklift and big box to hold the mangrove. The excavator or a
bobcat can pile the material into the box (P. Flores, personal communication,
March 15, 2021).



Conclusion

The easiest and most common way to remove mangrove is using chainsaws.
However, the use of an excavator can speed up the removal process significantly.
Burning is the preferred method of disposal, but re-using the wood as lumber is
in line with Native Hawaiian values. Additionally, any carbon that is present in
the wood is not released into the environment when mangrove is re-used as
lumber or for implement making.

Mangrove removal is vital to the restoration of loko i‘a, and the restoration of
near-shore brackish water wetland habitats. While mangrove is capable of
removing carbon from the atmosphere, this benefit does not outweigh the fact
that it is invasive in Hawai'i, degrading cultural sites, occupying native habitat for
indigenous and endemic species, and hindering use of sustainable and
culturally-relevant climate change mitigation and adaptation measures. If
mangrove can be removed safely and efficiently, sites can be restored to
abundance, using native and indigenous plants, including food crops. The vision
of Malama Pu‘uloa to restore abundance to Pu‘uloa encompasses a number of
goals: food for the community, functioning ecosystems from mauka to makai,
clean water ways, abundant coral reefs and loko i‘a, and restoring ancient oyster
beds that Pu‘uloa was famous for. Clearing mangrove is only one step towards
achieving these overarching goals.
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