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Testimony of David Dorn SM CPAC meeting 2/22/2023

Dear South Maui CPAC, 
My name is David Dorn and I am testifying today in writing. 

CPAC DEFINITIONS NEED TO EXPAND DEFINITION OF GREEN INFRASTRUCTURE  
(https://southmaui.wearemaui.org/wp-content/uploads/2023/02/2.15.23_CPAC-revisions_Goal-2.4_Policies_.pdf)
Definitions: “The following terms are used throughout the Plan, and it is important to understand their definitions and use for 
planning.  
Green infrastructure are drainage systems that slow down or control stormwater runoff to be utilized for non-potable use (e.g. 
irrigation) or provide additional environmental benefits (e.g. groundwater recharge, evaporation, reduced pollution, etc.). 
Examples of green infrastructure include permeable pavements, bioswales, rain gardens, or other rainwater catchment 
systems”. 

I DISAGREE with this limited definition, and limited set of examples,  
According to the EPA, The term “Green Infrastructure” Means this: 
(https://www.epa.gov/green-infrastructure/what-green-infrastructure)
“Green infrastructure elements can be woven into a community at several scales. Examples at the urban scale could include a 
rain barrel up against a house, a row of trees along a major city street, or greening an alleyway. Neighborhood scale green 
infrastructure could include acres of open park space outside a city center, planting rain gardens or constructing a wetland 
near a residential housing complex. 
At the landscape or watershed scale, examples could include protecting large open natural spaces, riparian areas, 
wetlands or greening steep hillsides”.

Natural Infrastructure Referred to as Green Infrastructure: According to NOAA: (https://coast.noaa.gov/digitalcoast/topics/green-
infrastructure.html)
Natural infrastructure, also referred to as green infrastructure, uses existing natural areas (and engineered solutions that mimic 
natural processes) to minimize flooding, erosion, and runoff. 

Here is what NOAA says about reducing Flooding: 
Green Infrastructure Options to Reduce Flooding (https://coast.noaa.gov/data/docs/digitalcoast/gi-econ.pdf)
Description: “The most economical way to absorb and clean water is to protect existing forests and wetlands. These areas 
should be protected in perpetuity and expanded where possible”.
STORMWATER WETLANDS “Description: Stormwater wetlands consist of a properly designed basin that contains water, a 
substrate (e.g., soil, sand), and wetland plants. This technique stores floodwater during a storm and releases it slowly, reducing 
peak flows. There are several variations of the stormwater wetland design”. (https://coast.noaa.gov/data/docs/digitalcoast/gi-
econ.pdf)

HERE ARE MY RECOMMENDED TASKS TO REPAIR THE WATERSHED: 
Unburdening  Streams,  Reverse engineering Condo Drainage to infiltrate rainwater onsite, require older condos to 
install rainwater catchment systems. For example, Kulanihakoi Gulch receives rainwater runoff from a large number of 
condo developments. Each condo should be required to install permeable pavement rain gardens, and Stormwater 
catchments ironside. This can be achieved with storage tanks under parking areas as well as French Drains, and Dry 
Wells.  The list of Condos Include: Kaonoulu Condos, Kaonoulu Estates Phase I, Kaonoulu Estates Phase III, Phase IV,  
etc, (See KDMP-page-50-drainage-map.jpg).
Reverse Stream Diversions to redistribute stream flows to original pathways and disperse streamflows. (One example 
is the Waimahaihai Stream), 
STORMWATER TO STREAMS: All stormwater outlets to the ocean are Stream Mouths. Outlets direct to the ocean are 
not stormwater solutions. All stormwater outlets need onshore stormwater storage, wetlands natural or manmade.
SAVING STREAMS: Streamlets need to be natural for infiltration, Gray infrastructure can be replaced with Green 
Infrastructure. Natural streams, and Streambank softening with vegetation instead of hardening.
KIHEI POPULATION: The Kihei population is planned to Double. We need a third road before that happens, and we 
need proper drainage infrastructure before that development happens.
NEW EIS REQUIREMENT: I recommend that all developments over a certain size, say 20 units, must have EIS.
END FLOODPLAIN INFILLING: No more infill in the flood zone. Floodplain is densely populated, and it is also unsafe.
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END CESSPOOLS: Cesspools are “point source pollution”, Example, Maui Meadows is linked to Keawakapu 
contamination. See the diagram below regarding cesspools in Maui Meadows. *Kihei cesspools must be removed 
around streams and water sources.

Mauka-to-makai, managing the South Maui Watershed: 
Why manage the watershed, and what to do with all of that rainwater?
Last meeting we heard alot about “The Source and the Sink”. Our watershed in leeward Haleakala, is approximately 80 square 
miles in area, the source of most of the flooding begins in the upper parts of the watershed in the catchment areas. These areas 
also lie in the upcountry community planning zone, the South maui Community planning district is primarily on the receiving end 
of the stormwater that flows down the mountain, The upcountry CPAC need to focus on “source” control and reducing the water 
and mud flowing down into the lower watershed, the SM CPAC needs to focus on providing places for the stormwater to go, and 
places for floodwaters to stay on land and “sink into the ground”, before entering the ocean through groundwater. 

South Maui Community Zone is the floodplain that protects the ocean: 
The South Maui area is the watershed’s final destination for all leeward Haleakala’s stormwater so it is up to us to protect the 
watershed’s receiving basins, such as floodplains, gulches, and wetlands that have the capacity to hold stormwater, and also to 
catch sediments. We need to provide more catchment areas, and keep them regularly cleared from sedimentation. To ensure 
that the holding capacity of the gulches, basins, and wetlands are not diminished by excessive siltation. 

This will require the coordinated removal of sediments after every storm, and the disposal of the sediments, soils/mud/debris to 
a location far from the lower watershed. So that the debris is not redistributed by subsequent storms. 

Problems with Stockpiling soil, mud, and Debris: 
Stockpiling mud and soil in the watershed has been a problematic practice in the past. 
Pushing mud and soil onto the roadsides and pushing mud into the wetlands worsens the flooding problems. This occurs on all 
of the major gulches in north Kihei.

150 Million gallons of Stormwater Holding capacity: 
We know how much water comes down the gulches, in the Q100 storms, so we need to provide a place for that water to go, that 
is not just flushing water into the ocean. If we are to protect our ocean and reefs, we must provide holding areas, and floodable 
zones. These can be gulches, receiving basins, detention basins, open spaces, wetlands, and parks, etcetera. I have tallied up 
the potential Retention Areas in South Maui to provide approximately 150 million gallons of Stormwater Holding capacity. (Full 
List available on request). But we can do better. 

Stormwater Detention Inventory: 
The drainage plan needs to create an inventory of holding areas that create a sufficient holding capacity for 
rainwater/stormwater. Amanda Cording’s plan to convert/enhance Waipuilani Park's ability to detain floodwater from Waipuilani 
Gulch is just one example. Another site would be Kenolio park, which performs this function anyway every time Waiakoa Gulch 
overflows. And of course the widest part of the Kulanihakoi gulch, mauka of South Kihei Road, is currently filled with mud.  There 
are more areas that already perform this beneficial service, but they need to be identified, protected, and added to the database 
and stormwater infrastructure inventory.  One example is the 7.2-acre Ewa Wetlands site at 1144 South Kihei Road. It has the 
ability to hold, approximately. 5-7 million gallons of stormwater.

One Foot-acre of water =  325,851 gallons 
7.2acres = 2,346,000 gallons/foot 
x 3 feet depth = 7 million gallons,

FLOODING MITIGATION: The Ewa Wetland in Kihei is one of the last open spaces on the makai side of South Kihei road, and 
is one of the lowest-lying places, at 3.4 feet above sea level. This is where floodwaters accumulate when it rains. Ewa is a 7.2 
acre land-locked wetland that helps mitigate flooding to the surrounding neighborhood. Ewa is connected to at least 7 other 
wetland sites that share a common underground aquifer that is also connected to the ocean”. https://savethewetlands.org/ewa-
wetland-site/

Saving water: 
During the CPAC presentation (2/15/2023), there was much talk of ways that saving the rainwater in the landscape would 
“benefit everyone” and it mainly focussed on human uses for the rainwater. I want to bring attention back to the fact that nature 
needs water too. And we should not be in a rush to reallocate the water before we have given nature her share, so that our 
natural systems can be restored and rebalanced. 
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Nature First: The first allocations of water need to be for the natural systems, such as restoring vegetation that stabilized the 
landscape, primarily using native plants, and native forests, and for the creation of green belts. Vegetating gulch banks to 
prevent erosion, and also recharging the aquifer, to keep it well above current usage, and to help create a surplus to be held in 
trust for future generations, and to maintain the natural balance.   

When we increase our ability to recharge the aquifer, we should not rush out to drill more wells or pump more water. We are 
already pumping too much out and the Kihei Aquifers are already brackish. (5 MGD to irrigate Golf courses). We need to keep 
more water in the aquifer, add more water to the aquifer, and also stop contaminating the aquifer with injection wells and septic 
systems. 

Indicators of a rebalanced watershed: The presenter mentioned that we can successfully “clean the stormwater” from mud and 
debris through the use of better land management practices such as “regenerative agriculture”, “landscape shaping” (fish-scale 
bunds), multiple low-rise “check dams in the gulches”, stormwater detention basins, green infrastructure, re-vegetated stream 
banks, etc. And then we should start to see “more springs appearing” and “more water in the wetlands”. Therefore these items 
should become the minimum objective criteria for measuring the success of watershed restorations. 

1. Clean stormwater.
2. The emergence of springs, the reemergence of older springs, and more water in streams.
3. And the return of Water to our wetlands.   

Keeping rainwater in the landscape: 
Ideally, most of that rainwater should be kept within the landscape, by having healthy soils, and vegetation, such as native plants, 
forests, etc. To begin to do this we need to have more vegetation on our streambanks and gulches, and we need to concentrate 
more on regenerative farming, instead of using the outdated ranching practices that have degraded the watershed for the past 
hundred or so years. We need to focus on soil health and regenerating healthier soils that are more hygroscopic (water-
absorbing). This way more rainwater can be taken into the soils and some is passed into groundwater, instead of running off 
directly into the ocean (taking mud and soil with it). We also need to continuously recharge the aquifer, faster than we are using 
it, to keep saltwater out of our future drinking water supplies. And we also need to keep water in the landscape to protect our 
natural environments and ecosystems on land and in the ocean. There are many benefits to managing the water, without directly 
allocating it for "human use". Primarily the water is needed to sustain all of the ecosystems that sustain us on this island. 
Including protecting the fisheries, and the coral reef systems that protect our coastlines. We are currently trying to protect 
Gulches, streams, streambanks, and wetlands from development in the new Community Plan. 

GREEN INFRASTRUCTURE: also SHOULD INCLUDE NATURAL INFRASTRUCTURE.
Other examples of Green Infrastructure are the Modifications to Waipuilani park to enhance its stormwater detention 
abilities. 
Natural Systems, should be included in any Green infrastructure Budgets, 
Natural Systems include. Open spaces used as Flood zones, 
Example: Waipuilani Gulch. 
Parks, such as Kenolio park in North Kihei is a natural flood catchment basin. 
Saving wetlands, acquisition of Lands for Wetlands., as natural Infrastructure. 
Savin natural Infrastructure is the most cost-effective way to gain stormwater control. 
Green Infrastructure still requires capital investment and maintenance. 

Check Dam Definition: “Small barrier, grade control structure, or dam constructed across a swale, drainage ditch, or other 
channelized flow of water. Also known as in-stream/channel energy dissipators, ditch checks, prefabricated check dams, and 
permeable runoff structures”.

Low-Impact Development (LID): The term low-impact development (LID) refers to systems and practices that use or mimic 
natural processes that result in the infiltration, evapotranspiration, or use of stormwater in order to protect water quality and 
associated aquatic habitat. EPA currently uses the term green infrastructure to refer to the management of wet weather flows 
that use these processes, and to refer to the patchwork of natural areas that provide habitat, flood protection, cleaner air, and 
cleaner water. At both the site and regional scale, LID/GI practices aim to preserve, restore and create green space using soils, 
vegetation, and rainwater harvest techniques. LID is an approach to land development (or re-development) that works with 
nature to manage stormwater as close to its source as possible. LID employs principles such as preserving and recreating 
natural landscape features, and minimizing effective imperviousness to create functional and appealing site drainage that treats 



stormwater as a resource rather than a waste product. (https://www.epa.gov/nps/urban-runoff-low-impact-development)

What is natural infrastructure?
The term “natural infrastructure” refers to naturally occurring landscape features and/or nature-based solutions that promote, use, 
restore or emulate natural ecological processes. Policymakers and planners can use natural infrastructure to lessen the impacts 
of extreme weather, such as drought or flooding while providing other ecological and human benefits.
(https://www.edf.org/ecosystems/natural-infrastructure-strengthens-our-climate-resilience)

What is Gray Infrastructure? 
Gray infrastructure for stormwater management refers to a network of water retention and purification infrastructure (such as 
pipes, ditches, swales, culverts, and retention ponds) meant to slow the flow of stormwater during rain events to prevent flooding 
and reduce the amount of pollutants entering waterways. 
Stormwater Management – Gray Infrastructure
https://nicholasinstitute.duke.edu › eslm › stormwater-man…

KIHEI DRAINAGE MASTER PLAN (Existing Conditions Diagram Page 50): Shows Various Condos diverting Stormwater into 
Kulanihakoi Gulch. The problem with the old ways is that all of the stormwater is diverted into a few major gulches, and this leads 
to an overburdened stream system. Once the gulch capacity is reached, stormwater will flow uncontrolled into the ocean. The Old 
Kihei Drainage Master Plan (KDMP2016) called for even more streams to be diverted into Kulanihakoi Gulch and a series of 
Drainage dams to be constructed that would be daisy-chained together to shift stormwater laterally across drainage basins and 
over into the already overburdened Kulanihakoi Gulch. As you can see from the diagram the areas along South Kihei road 
already flood here due to the existing conditions, and flooding would get worse with the KDMP plans. *In Summary the KDMP’s 
Solution for flooding, other than construction 14 large drainage dams, is to Dump Stormwater into the ocean. 

RETROFITTING OLDER BUILDINGS AND CONDOS:  There are also ways to undo the bad decisions of the past, for example 
we can require large condos, to retrofit their stormwater infrastructure, to greener alternatives. 
Examples: Require the use of Rain gardens, Rain Barrels, and Eco Swales. 
Repaving parking areas with porous concrete, Installing french drains, and dry wells for stormwater. By doing this we can take 
back some of the excess stormwater that is overburdening local streams. 

REDISTRIBUTING STORMWATER: We need to distribute rainwater across the watershed, and not concentrate it into a few 
finite streams and gulches. Modern building codes require a net zero production of stormwater for new constructions, but we 
already have a legacy of the bad kind of Gray Infrastructure, so we need to upgrade our stormwater systems to get the water 
back into the ground as soon as possible. One way to do this is to keep streams open and natural. Streams should be left open 
and not forced underground into concrete and metal pipes. Stormwater drains are not only ecologically harmful they are 
dangerous as well. Adults and kids etc are at risk when it rains. Open streams are open spaces and they can have a much 

https://www.epa.gov/nps/urban-runoff-low-impact-development
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-31360632-4544474f5631-e414158b8dfccdbb&q=1&e=1ec15096-a8f0-4cd3-a0ac-89782d1daece&u=https%3A%2F%2Fwww.edf.org%2Fecosystems%2Fnatural-infrastructure-strengthens-our-climate-resilience
https://nicholasinstitute.duke.edu/eslm/stormwater-management-gray-infrastructure#:~:text=Grey infrastructure for stormwater management,amount of pollutants entering waterways.
https://nicholasinstitute.duke.edu/eslm/stormwater-management-gray-infrastructure#:~:text=Grey infrastructure for stormwater management,amount of pollutants entering waterways.


higher capacity than an enclosed stormwater pipe. The image below is a stream that was forced underground, and it creates 
hazards to the environment and to public safety as well. We have to remember that many stormwater drains are streams. And 
they have an important part to play in the water cycle, and provide beneficial services to the watershed.  

 
NATURAL INFRASTRUCTURE: We need to find a better way that more closely resembles nature, natural Systems and Nature-
based solutions. Include returning water back to the landscape. Green Infrastructure included utilizing Natural Infrastructure such 
as providing more open spaces, using wetlands, saving streams, and also using constructed wetlands as well. These are all 
methods that try to deal with stormwater closer to its source.  

Many of our open spaces in the South Maui floodplain are wetlands, former wetlands, or compromised wetlands. Most of these 
areas in South Maui degraded to some degree from years of neglect and also from siltation from frequent flooding. But these 
negative factors can be reversed. The good news is that there are already several projects ongoing to restore South Maui 
wetlands. Image is Waiohuli Kai Wetland, being restored by Cody Nemet Tuivaiti, and his group, ʻĀINAKŪKOʻA O WAIOHULI 
KAI.



  

Wetlands are the water-keepers of the watershed, and they are also the water-purifiers as well. We need to have enough of them 
to manage our stormwater production, and also enough of them to clean our stormwater so that we do not destroy our 
environment, especially the coral reefs.  

The first steps towards saving wetlands are, land acquisition, and giving them legislative protections. We now have a new Maui 
Wetland protection Bill, and The State also created a new Statewide Wetlands protection bill. But that is just the start.
 
Wetlands Services and Benefits: By valuing the benefits that wetlands provide we can put a dollar value on the services they 
provide, and they can pay for themselves as green watershed infrastructure. Many landowners in Hawaii have wetlands and 
streams and gulches on their property, and these valuable assets can be useful as dedicated, stormwater management 
infrastructure. It behooves the landowners to protect and integrate wetlands, streams, and natural infrastructure into agricultural 
management plans, and also for developers looking to develop close to gulches and streams and wetlands. Wetlands perform 
many beneficial services, but even just as “water holders” they are extremely valuable. Wetlands, former wetlands, newly 
constructed wetlands, parkland, and OpenSpaces can be recruited as our “water holders”. 

We already depend on these wetlands, and open spaced in our Drainage Infrastructure: 
What’s more is that we cannot afford to lose any of these areas because we already depend on them. So we not only need to 
save them, we need to enhance and restore them to their proper function condition (PFC).  

Flooding is generally considered a negative: But we can turn it into a positive.
Instead of fighting the flood waters, we need to embrace them. We need to accommodate the stormwater coming off the land. To 
do this we need to give the stormwater room to move, and somewhere to go. Flood Zones are terrible places to live, and worse 
places to build in, but they are great places for creating Stormwater Detention areas. Some stormwater detention areas can 
have dual functions, Example: the Kenolio Park in north Kihei can be used as a dog park playground, but it can also function as a 
stormwater detention area, it floods anyway. But it can be enhanced to catch and keep even more stormwater, and prevent it 
flowing directly into the ocean. (https://savethewetlands.org/kenolio-park/). As a Stormwater Detention Area, kenolio park has 
2.8 acres at about 2 feet deep which can conservatively hold “4-foot-acres” of water, which equals 1,462,941 gallons of 
stormwater (say 1.5 million gallons). 
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Check Dams and Stormwater Detention basins: 
In the mauka area we already have a pre-built 50 foot-acre detention basin (Piilani Detention Basin), it just needs to be “plumbed 
in”. In addition to this we can also add some check dams into the upper gulches, See the attached diagram.

Stormwater Retention Areas in the lower watershed/floodplain:
In the Lower Watershed, on the makai side of Piilani Highway, we need to preserve the remaining open space, and protect 
these areas that we are already using to dispose of our stormwater. See the diagram, These retention areas can be enhanced 
in many cases with the use of low earth berms. This concept comes from the Amanda Cording EEA report, which prescribed 
utilizing the Waipuilani park as a flood retention area. 



FInding Room for Stpormwater on the Floodplain: 
Floodwaters already come to the floodplain whether wwe like it or not, but we can manage the water and give it places to go. Her 
is another example of planned flood management, by providing stormwater detention areas on the streams and gulches: 

Land Acquisition, Open Space and Green Infrastructure: The drainage plans (KDMP2016,and SMWP2019, and Amanda 
Cording EEA 2021) have always prescribed the acquisition of land to create drainage infrastructure. In problem areas like at the 
foot of the Waiakoa Gulch, there are vacant lands that could be used as a Stormwater Detention/retention area. 
The process of constructing the drainage retention area at this site would basically just involve removing the sediment deposits, 
and building a berm. 

This would give the floodwaters a place to go, and allow them to enter the groundwater instead of dumping dirty 
stormwater into the ocean. 
This would also act as buffer for stormwater and help reduce extreme flooding scenarios that impact the shoreline 
condominiums and nearby businesses.    



Constructed wetlands are Green Infrastructure. Ultimately it could be managed as a constructed wetland. There are already 
wetlands at this site, and this area is contiguous with Kealia Pond, and Waiakoa Wetland. and revegetating the area with native 
wetland plants. In South maui we already have several examples of constructed wetlands at Piikea Wetlands: 
https://savethewetlands.org/piikea-wetlands/

 Cesspools contaminate the Aquifer and groundwater and nearby Beaches: 
See the diagram below when the entire community of Maui Meadows has no connection to the KWTPm and they all have 
independent sewerage systems. This can be correlated to the consistently contaminated ocean water conditions at Keawakapu 
beach, downslope from Maui Meadows.
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Aloha and thanks for reading my testimony,
David Dorn. 

 


