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PGBA
Plant Generic BioProcessing 
Apparatus (PGBA)

STS-112 flight to International 
Space Station 2002

Identified nutrient solids 
deposition on soil & seeds as 
failure mode. Nutrient removal is required for long-term R-1 irrigation reuse.

https://www.colorado.edu/center/bioserve/spaceflight-hardware/pgba




PHASE 1 : 

-'TEST FOREST' 
11 ea. Trees 
8 - 5' x 5' tree wells 
3- 3' x 3' tree wells 

- GROUNDCOVERS 
12 ea. Native species 
Drip lines on grid 
- 7 1/2' spacing 

off lateral pvc line 

- Gravity feed supply line 

- Battery Operated 
Control Valves 

- Single Drip Lines to trees 

DRIP SET UP : 

- 2.  PVC Mainline 
- 1.  Lateral lines 
- Drip Valves 

Battery Operated 
- 314' laterals 
1 per tree 

- Drip Lines 
for groundcavers 
off of 1" lateral line 

Tree Well 

3/4" Lateral Line 

for tree well 

Drip Line 

for groundcovers 

Drip Valve 

T • 
L  2" Mainline 

1" Lateral Line 

Drip Line 

both directions 
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PHASE 2 :  

... in addition to phase 1 

...with addition of electrical power 

- BOOSTER PUMP 

-1550 gal. TANK 

- TURF SCRUBBER 

- IRRIGATION CONTROLLER 
in enclosure 

R-1 - IRRIGATION P.O.C. 

- Tie into existing exposed line outside of fence 
- location / source to be verified 
- verify existing exposed line is not energized 
- cap existing line to be abandoned 

- WATER METER 
- existing meter within County property 

- Install Gate Valve / Isolation Valve (sheet L3-3) 
- to isolate R-1 water for project 
- in purple valve box 
- install valve within project property 
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IRRIGATION EQUIPMENT 
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PVC LATERAL LINE...1" 

▪ WATER METER 
- tiernto existing County meter 

er. 	GATE VALVE - line size 

r Sch. 40 PVC MAINLINE 
- purple / stamped 'recycled'... 

▪ RAINBIRD DRIP VALVE 
- Battery Operated Valves 
- with purple caps 

X 	IRRIGATION POINT OF CONNECTION 
- Verify with County Wastewater 

El 	ISOLATION VALVE BOX 

/ QUICK COUPLER / HOSE BIB 
- in valve box, purple cover 

A 	BOOSTER PUMP 

CIE 

\  

R-1 WATER 
LL.2 IRRIGATION 

PLAN 
scale: 1" = 20' - 0" 

mon IGFCUII Gall Gat 
Vase type 
Vase eta 

DRIP IRRIGATION 

Dripline Tubing 
- Snake line thru plant material 
- install for full coverage 
- Bury all lines under g.c./ander 

7.5' GRID LINE SPACING 

A-  r-or 	"./W= 

A- 
A- 
A- 
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A- 
Designed by 

Orom by 	NT 

byte 	SEPT 2021 

Els by. 	20-008 

SHEET 
L-2 
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PHASE 2 

Booster Pump - 

1550 gal. Tank - 
( 88" dia.) 

to Piilani Hwy 

Turf Scrubber - 

SEE SHEET L-1 

----..+111-0 	- 	 

Exist. r County Meter 

Shut Off Valve 
in purple valve box - 

NEW R-1 MAINLINE 
PURPLE PVC - 2" 

direct bury..see detail L-3 - 

TURF SCRUBBER 
100' x 2' - 

Landscape Dripline 
- 7 1/2' spacing 

- on grid pattern 
- add air relief valve 

- add flush valve 

PHASE 1  

(11) TREE WELLS - 
dripline to irrigate -

see detail L-3 - 

GROUNDCOVER 
AREAS 

7.5' grid drip lines -
for full coverage - 

Was eWater 

Treatment 

Faci ity 

2 

drip 

1" LATERAL LINES /7"----  
- to supply drip lines 

/ 
DRIP VALVES (2) 

(sheet L3-1) 
- for trees 

- for groundcovers 

QUICK COUPLER 

(sheet L3-2) 

- in purple valve box 

STORAGE TANK 

BOOSTER PUMP 

drip 

K. TANAKA 
LANDSCAPE 
ARCHITECT 

468 Polulani Dr. 
Wailuku, HI 
96793 

(808) 243-9494 

ktenake0Olgyhetvairccom 



The history and future of MRWRS
October 2018        Town hall meeting attended by Sina Pruder - wastewater #1 community issue
September 2019       B&C feasibility report - funded by Ma'alaea community & S. Maui Council fund
Early 2020        Mahi Pono pledged 10 acres for MRWRS treatment plant & greenbelt 
January 2022        GIA application - $250,000 awarded for preliminary design work
April 2022        County Council approved $9,500,000 SRF budget amendment to build MRWRS
June 2022        $33,700 South Maui County Council budget grant for survey study by Kelly King
October 2022        DEM applied for SRF
November 2022       HI DOH published SRF IUP with MRWRS ranked #6 out of 108 proposals
March 2023        GIA grant administered, preliminary design work began
         Basis of Design report delivered to Mayor Bissen’s staff
July 2023        EA draft delivered, Mayor Bissen signed LOI for $9,500,000 FY2025 grant
July - Dec 2023        MWA formation, Preliminary Engineering Report, SMA permitting, DOH permitting
July 2024        Initiate detailed design work 
Early 2025        Permitting complete, MWA initiates contracts & begins installation
Late 2025        Installation complete, operations and ratepaying commence 



26 Project Partners

Environmental 
Assistants

Native Nursery, LLC 
1267 Naʻalae Rd. Kula, HI 96790      
Phone - (808) 878-8276  
Email - info@mauinativenursery.com 
Web - www.mauinativenursery.com 

 
 

Proposal for Preliminary Design Study 
Ma’alaea Wastewater Preliminary Greenbelt Design 

12/16/2022 
 

 
 
 
The team at Native Nursery can provide a conceptual study for a preliminary greenbelt design. Our 

initial cost is $5,000 for preliminary design materials from our team. To best service detailed inquiries after 
the preliminary design, we will bill follow-up appointments at our hourly consulting rate of $120/hr.  

 
The preliminary design study would focus on the delivery method and volume of R1 irrigation as it 

relates to plant spacing and species composition. The preliminary design will consist of a concise graphic 
demonstrating plant spacing and species composition as well as written suggestions that detail spacing, 
growth requirements, anticipated maintenance, and relevant challenges to the success of the project.  

 
 

 _________________________       __________________________ 
        

Date:_____________________      Date: _____________________ 
 

        Native Nursery, LLC            Ma’alaea Village Association 

  
 



System Specification
• Designed for at least 50 years service, is scalable and can meet future regulation
• Eliminate injection wells in Ma'alaea by serving residences, Triangle & Harbor
• Cutting edge advanced secondary treatment delivered in pretested package plant
• 100% UV disinfection to R-1 standards or better
• 100% irrigation reuse disposal to customer landscaping and greenbelt fire break
• Greenbelt planted with native Hawaiian tree and groundcover plant species
• 100% solar PV power with grid backup
• Storage pond / wetland for treated effluent storage before irrigation reuse
• Sludge-to-biochar pyrolysis for biosolids reuse
• Algal turf scrubber growing freshwater stream macroalgae limu polishes nutrients
• Grinder pumps & small diameter, pressurized conveyance
• Meet or exceed R-1 effluent water quality standards



Modular Package Plant Treatment Options:  Membrane Bioreactor (MBR)
                            Moving Bed Bioreactor (MBBR)
              Aerated Granular Sludge (AGS)
      



Sludge to biochar pyrolysis
Secondary treatment biosolids reuse with pyrolysis conversion of sludge to biochar

Pyrolysis:  chemical process of decomposition by heat in the absence of oxygen to 
convert biosolids generated by the biological treatment process into biochar, 
transforming a waste product into something beneficial

Biochar:  a charcoal-like substance produced using a pyrolysis process 

• pyrolysis sterilizes sludge and reduces contamination in biosolids
• biochar safely stores carbon to reduce greenhouse gasses
• biochar will be reused to fortify and stabilize soils 
• biochar may also be used offsite to improve other soil elsewhere on the island
• biochar removes pharmaceuticals from reuse water
• Rich Earth Institute applied to National Science Foundation for pilot grant





Ma'alaea Regional Wastewater Reclamation System benefits
1.  MRWRS is a community led solution developed over 5 years of work by MVA
2.  Provides a major improvement to the health of all marine life in Ma’alaea Bay 
3.  Creates substantial fire break protection with native plants & sprinklers
4.  Basis of Design document is community consensus with 25 reviewers
5.  Can be delivered by the end of 2025
6.  Makes more engineering and economic sense than Central Maui conveyance
7.  Presents a far faster solution than Central Maui conveyance
8.  Will provide a model for community-scale wastewater solutions 
9.  Regional design provides a solution for Hawaii's 88,000 cesspool problem
10.  Eliminates substandard wastewater plants and majority of Maui injection wells
11.  Demonstrates that our community can unite & solve problems
12.  Some treatment technology solutions are likely to provide "surplus revenue"



KahakClioa 

Maui Collaborative Action Planning Workshop 2018 Areas of Concern. 



Biomass 
accumulation



Greenbelt Site 7/25/2022



Irrigation Reuse Disposal Greenbelt Fire Breaks

• Eliminates discharge into groundwater & ocean

• Optimized to be an effective wind & fire break for Ma'alaea Village

• Planted with native Hawaiian tree and groundcover species to restore habitat

• Planted with native lei flowers to support pollinators

• Planted with vetiver to reduce sediment transport potential in the watershed

• Provides model for 100% reuse installations at Maui municipal facilities

• Provides model for irrigation reuse fire break in Kihei-Wailea

• Provides ideal application for all that reuse water discharging into injection



DOFAW Greenbreak 

Photos: Ryan Peralta 



Firebrands and radiant heat will be 
blocked. 

A multi-layered green firebreak can 
stop or slow both crown fire and ground 
fire spread. The structure of multi-
layered green firebreaks includes trees, 
shrubs, herbaceous plants and fungi. 
Fungi will help decompose leaf litter 
more quickly to reduce leaf litter loads. 

The direction of green firebreaks should 
be perpendicular to the prevailing wind. 

Shrubs 

The microclimate in green firebreaks is 
cooler, wetter and shady. gill Herbaceous plants 

Green strips or Green 
ebreaks — good idea 
but do they work?.... 

• Reduced ainien nce costs 

• Enhance biodiversity 

• Effective.. a fire th occurred in Fujia Ch 
was stomied by gre n firebreaks, but as n 
12 m wide road 

• Improve microclim te 

• 'educed invasion 



Ma’alaea Regional Wastewater Reclamation System
Irrigation Reuse Fire Break Site Plan



Ecological Traits: 

Low weediness potential 

Biodiversity promoting 

Low flammability I 

Resilience and regrowth 
capability after fire 

Habitat oncralist 

 

Fast growth rate 

  

  

Ideal 
species 

    

Drought/pest/ 
pathogen resistance 

  

   

Economic value  Ease of establishment 
and management 

Ease of sapling 
recruitment 

Silvicultural Traits: Economic Traits; 41" 

How do 
you select 
species? 

Cui et al. 2019. Journal of 
Environmental Management. 

233: 329-336 



Native Nursery, LLC 
1267 Naʻalae Rd. Kula, HI 96790      
Phone - (808) 878-8276  
Email - info@mauinativenursery.com 
Web - www.mauinativenursery.com 

 
 

Proposal for Preliminary Design Study 
Ma’alaea Wastewater Preliminary Greenbelt Design 

12/16/2022 
 

 
 
 
The team at Native Nursery can provide a conceptual study for a preliminary greenbelt design. Our 

initial cost is $5,000 for preliminary design materials from our team. To best service detailed inquiries after 
the preliminary design, we will bill follow-up appointments at our hourly consulting rate of $120/hr.  

 
The preliminary design study would focus on the delivery method and volume of R1 irrigation as it 

relates to plant spacing and species composition. The preliminary design will consist of a concise graphic 
demonstrating plant spacing and species composition as well as written suggestions that detail spacing, 
growth requirements, anticipated maintenance, and relevant challenges to the success of the project.  

 
 

 _________________________       __________________________ 
        

Date:_____________________      Date: _____________________ 
 

        Native Nursery, LLC            Ma’alaea Village Association 

  
 



Estimated cost $13,000,000

@reefpowermaui



Estimated cost 
$17,000,000

@reefpowermaui



Estimated cost $17,000,000

@reefpowermaui



Estimated cost $19,600,000

@reefpowermaui
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maalaeawastewater.org

instagram.com/maalaeawastewater

info@maalaeawastewater.org

(808) 757-5984

http://maalaeawastewater.org/
http://instagram.com/maalaeawastewater
mailto:info@maalaeawastewater.org
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ADEPT Committee

From: Travis Liggett <info@maalaeawastewater.org>
Sent: Thursday, October 19, 2023 5:11 PM
To: ADEPT Committee
Cc: Gabe Johnson; Axel I. Beers; Kate Griffiths
Subject: Ma'alaea Wastewater Association ADEPT 10/19 slides as presented
Attachments: Ma'alaea Wastewater Association ADEPT October-19-2023 AS PRESENTED.pdf

Aloha Chair Johnson and ADEPT Staff, 
 
I'm writing to share the attached .pdf that includes the slides I presented today for Granicus.  I made a couple of last 
minute changes, and I was asked to pull up slides that I had not planned to present, so I am sending a version that 
includes everything that was shown during the hearing today. 
 
Mahalo, 
 
Travis Liggett 
Executive Director 
Ma'alaea Wastewater Association 
info@maalaeawastewater.org 

 You don't often get email from info@maalaeawastewater.org. Learn why this is important  


