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Maui’s reefs are in trouble!



 
Status of Maui’s Coral Reefs 

 

 
In 1999, The Hawaii Division of Aquatic Resources (DAR) in partnership with the Coral Reef Assessment and Monitoring Program began 
annual surveys of coral condition at 9 reef areas in Maui County  (see map ↓). The 4 West Maui stations had been previously monitored by 
the Pacific Whale Foundation since 1994. Those long-term monitoring programs provide an opportunity to assess the status and trends of 
Maui’s coral reefs over the last 7 to 13 years. 
 

Coral Status and Trends: 
• Coral cover in 2006 ranged from 74% at 

Molokini to <10% at 4 sites: Honolua 
(9%), Puamana (8%), Maalaea (8%), 
and Kanahena Pt (6%). 

• Coral cover increased at only 1 reef 
(Kanahena Bay, 17% to 30%), 
remained stable (<5% change), at 3 
reefs (Molokini, Papaula Point, and 
Puamana), and declined at 5 reefs, 
most dramatically at Honolua (42% to 
9%) and at Kahekili (55% to 33%). 

• Mean coral cover of the 9 reefs 
declined from 35% when sites were first 
surveyed (1994 for West Maui, 1999 
elsewhere) to 27% in 2006. Thus, 
nearly ¼ of all living coral was lost over 
that period. 

 

Given the strong likelihood that several of 
the sites were already somewhat degraded 
when monitoring began, recent trends 
almost certainly underestimate declines 
over longer timeframes. For example, coral 
cover at the Maalaea site declined from 
18% to 8% between 1999 and 2006, but a 
1993 Fish & Wildlife Service study 
estimated coral cover there as being 
between 50% and 75%.  Trends in coral cover at 9 long-term monitoring stations. Red indicates >5% decline over monitoring period, green 

indicates >5% increase, black = no change (<5%) 
 

The causes of coral reef decline around Maui are complex and vary among locations, but there are strong indications that human impacts 
have been very important. Notably, cover has declined at several West Maui sites: Honolua Bay, Kahekili, shallow reefs of Olowalu, and at 
Maalaea, where anthropogenic impacts from shoreline development and human use are likely greatest. Conversely, sites which have 
experienced increases or sustained high coral cover are remote or offshore (Kanahena Bay and Molokini). The one observed decline on a 
relatively remote reef (at Kanahena Point since 2004) was due to a local outbreak of the coral-eating crown-of-thorns starfish. 
 

The Growing Problem of Invasive Algae 
A significant and growing concern is the increasing 
overgrowth of reefs by invasive seaweeds, particularly 
Acanthophora spicifera, Hypnea musciformis and Ulva spp.. 
Shallow reefs in Kihei and Maalaea are now almost totally 
overgrown by those species and A. spicifera has become 
much more abundant in recent years at other locations 
including Honokowai/Kahekili and Papaula Point. Algal 
blooms are indicative of a loss of balance between factors 
which promote algal growth (e.g. nutrient availability) and 
those which control algal abundance (e.g. grazing). It is 
likely that both high nutrients & low grazing have been 
important: 
 

• Studies by researchers from University of Hawaii (UH, 
next page), together with the evident correspondence 
between reefs with severe algal blooms and coastal 
areas with high human population density (see →), 
strongly suggest that elevated nutrients from 
wastewater or fertilizers are fueling accelerated algal 
growth.  

• Reefs with abundant herbivorous fishes, such as those 
in the Honolua and Molokini MLCDs, have little or no 
invasive algae present, whereas reefs with depleted 
herbivore populations (e.g. Maalaea) are severely 
overgrown by algae. 

Distribution of invasive algae around Maui: ‘present’ means invasive species found only in low 
abundance & in limited habitats, ‘abundant’ indicates cover of 10-30% on extensive portions of reef; 

‘super-abundant’ means >30% algal cover in multiple reef zones  
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DLNR report link

Invasive algae are by no means the only problems affecting Maui’s coral reefs, In fact the greatest decline in coral cover observed on any 
surveyed reef was at Honolua Bay, where invasive algae are scarce, It is, therefore, important not to discount other potential factors such 
as increased sedimentation, chemical run-off and other pollution. However, the causes and consequences of invasive algal blooms are 
relatively well understood and therefore worth considering in some detail. 
 
Sources and Consequences of Elevated Nutrients in Maui’s Nearshore Waters 
 

Recent research by UH scientists which has focused on shallow Kihei reefs which are currently overgrown by Hypnea and Ulva, strongly 
suggests that terrestrial, likely anthropogenic, nutrients are driving algal blooms there: 
• Concentrations of nutrients (Nitrogen and Phosphorus) are highly elevated in nearshore areas where algal blooms are found. 
• Stable isotope ratios (δ15N ‰) in algal tissue are indicative of animal waste (presumably sewage) being their primary source. 
• Growth rates of algae on shallow reefs are extraordinarily high (Hypnea is able to double its biomass in just 2 days). Such growth rates 

are so high that the estimated productivity of shallow Kihei reefs is among the highest ever recorded for any ecosystem on the planet. 
 
 
The Role of Grazing Fishes in Controlling Invasive Algae 
 

Clear evidence of the ability of grazing fishes (parrotfishes and surgeonfishes) 
to control the abundance of problem algae comes from the “Fish Habitat 
Utilization Study”, a cooperative study by the National Oceanographic and 
Atmospheric Administration and Hawaii DAR. For that study, fish and habitat 
were surveyed in all of Hawaii’s MLCDs plus comparable ‘control’ areas open 
to fishing. Among the findings were that, statewide, reefs with large stocks of 
herbivorous fishes tended to have much less macroalgae than reefs with low 
stocks of grazing fishes (see →). Supporting evidence for the capacity of 
grazing fishes to control the invasive seaweeds which are currently abundant 
on several Maui reefs comes from diet preference studies. Both 
Acanthophora and Hypnea are highly preferred foods for grazing fishes. In 
fact, Acanthophora has repeatedly been found to be among the most 
preferred foods for grazing fishes in studies both in Hawaii and elsewhere in 
the world. Therefore increases in stocks of grazing fishes would almost 
certainly lead to reductions in the spread and prevalence of invasive algae. 
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Case Study: Total System Collapse at Maalaea 
 

The end result of reef degradation is evident at Maalaea 
Bay. In 1972, Maalaea coral reefs were described as being 
‘striking in their diversity and in the presence of rare corals 
species’. As late as 1993, estimated coral cover was 50-
75% close to the site where cover is now 8%. Therefore, in 
just a few decades, the Maalaea reef has transformed from 
a healthy and diverse ecosystem into a badly degraded 
habitat overgrown by algae and with little surviving coral. 
One consequence of severe loss of living coral is that 
degrading reefs change from being actively-growing and 
structurally-complex habitats, into eroding and relatively flat 
areas which do not support abundant marine life. That 
process is well advanced at Maalaea, where fish stocks are 
now in very poor condition, being dominated by small 
wrasse, triggerfish and puffers. Given that the Maalaea reef 
is now a poor habitat for most grazing fishes, and that 
existing blooms of algae will continue to inhibit new coral 
growth, even in the best of circumstances (without water 
quality or fishing impacts), recovery of Maalaea would likely 
take many years.  
 
Summary 

Maalaea Reef. Dense growths of macroalgae dominate, remaining corals are in poor condition & 
reef physical structure is deteriorating as coral growth does not keep pace with the rate of erosion 

 

It is very important to recognize that the kind of degradation which has occurred at Maalaea and elsewhere is not just a matter of loss of 
coral cover. Reductions in associated habitat quality and topographical complexity mean that once degradation is well established, affected 
reefs will have lower recreational and commercial value, and will support limited fish stocks, to the detriment of all resource users. The goal 
of those charged with the protection and restoration of Hawaii’s natural resources must be to prevent such severe degradation from further 
affecting Maui’s reefs. Given the trajectories of decline over the last 7-13 years, it is evident that substantial deterioration can occur rapidly. 
If steps are not taken to return conditions to those in which corals can thrive, it is nearly certain that additional reefs will reach the state of 
Maalaea. Recovery of herbivore stocks may be part of the solution at some locations, but without other steps to reduce land-based impacts 
there is unlikely to be substantial recovery across the island’s reefs.  
 

For more information, please contact: 
Ivor Williams, Hawaii DAR & Hawaii Coral Reef Initiative Research Program at (808) 327 6226 or ivor@hawaii.edu 

Russell Sparks, Hawaii DAR, Maui Office at (808) 243 5294 or russell.t.sparks@hawaii.gov 
Celia Smith, UH Manoa, Dept of Botany at (808) 956 6947 or celia@hawaii.edu 

https://dlnr.hawaii.gov/dar/files/2014/04/MauiReefDeclines.pdf


Three municipal wastewater reclamation facilities in Maui inject 10+ millions of gallons per day.



Kihei Wastewater Reclamation Facility – injection wells



Video Link

https://www.youtube.com/watch?v=EXljda3O5Uw


   

 

 

 

 
       

             
 

   

 

 

 

 

 

   

 

 

 

   

           

   

 

 

    

 

      

 

 

   

 

1 (Slip Opinion)  OCTOBER  TERM,  2019 

Syllabus 

NOTE:  Where  it  is  feasible, a  syllabus  (headnote) will be  released, as  is 
being  done  in  connection with  this  case,  at  the  time  the  opinion  is  issued. 
The  syllabus  constitutes  no  part  of  the  opinion  of  the  Court  but  has  been 
prepared  by  the  Reporter  of  Decisions  for  the  convenience  of  the  reader. 
See United States v. Detroit Timber & Lumber Co., 200 U. S. 321, 337. 

SUPREME COURT OF THE UNITED STATES 

Syllabus 

COUNTY OF MAUI, HAWAII v. HAWAII WILDLIFE 
FUND ET AL. 

CERTIORARI TO THE UNITED STATES COURT OF APPEALS FOR 

THE NINTH CIRCUIT 

No. 18–260.  Argued November 6, 2019—Decided April 23, 2020 

The Clean Water Act forbids “any addition” of any pollutant from “any

point  source”  to  “navigable  waters”  without  an  appropriate  permit

from the Environmental Protection Agency (EPA).  §§ 301(a), 502(12), 

86 Stat. 844, 886.  The Act defines “pollutant” broadly, §502(6); defines

a “point source” as “ ‘any discernible, confined and discrete conveyance 

. . . from which pollutants are or may be discharged,’ ” including, e.g., 
any “ ‘container,’ ” “ ‘pipe, ditch, channel, tunnel, conduit,’ ” or “ ‘well,’ ” 

§502(14); and defines the term “discharge of a pollutant” as “ ‘any ad-

dition  of  any  pollutant  to  navigable  waters  [including  navigable 

streams, rivers, the ocean, or coastal waters] from any point source,’ ” 

§502(12).    It  then uses  those  terms  in making  “unlawful”  “ ‘the  dis-

charge of any pollutant by any person’ ” without an appropriate permit. 

§301.

Petitioner County of Maui’s wastewater reclamation facility collects

sewage  from the surrounding area, partially  treats  it, and each day 

pumps  around  4  million  gallons  of  treated  water  into  the  ground

through  four  wells.    This  effluent  then  travels  about  a  half  mile, 

through groundwater, to the Pacific Ocean.  Respondent environmen-

tal groups brought a citizens’ Clean Water Act suit, alleging that Maui

was “discharg[ing]” a “pollutant” to “navigable waters” without the re-

quired  permit.  The  District  Court  found  that  the  discharge  from 

Maui’s wells into the nearby groundwater was “functionally one into 

navigable water,” 24 F. Supp. 3d 980, 998, and granted summary judg-

ment to the environmental groups.  The Ninth Circuit affirmed, stat-

ing that a permit is required when “pollutants are fairly traceable from 

the point source to a navigable water.”  886 F. 3d 737, 749. 

Held: The statutory provisions at issue require a permit when there is a 



FlushAware.com

http://www.flushaware.com/


Lahaina WWRF Injection Wells

• No disinfection pre-2012

• Chlorine disinfection in 2012

• UV disinfection in 2015

• Frequent measurements of  
<1.0 MPN CFU/100mL fecal 
coliform

• We need all municipal facilities 
to have UV disinfection 
performing at a high level as in 
Lahaina.



Kihei WWRF Injection Wells

• No disinfection pre-2016

• UV disinfection in 2016            
Steve Parabicoli Report link

• UV disinfection ceased in 2017

• No disinfection since 2017

• County DEM:   UV in FY2023

• Frequent measurements of  
>2419.6 MPN CFU/100mL fecal 
coliform

• 2 out of 18 most recent HI-DOH 
tests for enterococcus exceed the 
Beach Action Value at Cove Park, 
inside injection well plume

https://drive.google.com/file/d/1p3t9GhSB2M8NO-pBtIgcfMWP2nwYiaAN/view?usp=sharing


Kahului WWRF Injection Wells

• Chlorine disinfection until 2018

• No disinfection since 2018

• Frequent measurements of 
>2419.6 MPN CFU/100mL fecal 
coliform

• Occasional Beach Action Value 
exceedances for enterococcus
at Kanaha Beach Park and 
Kahului Harbor



KIHEI SEWER SERVICE AREA
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Figure 33. Cutaway block diagram showing modeled injection plume at a reduced anisotropy ratio of 20:1, Kihei, Hawaii. View is to 
the north; line of section is oriented east-west along the central axis of the model mesh (fig. 20). Colored surfaces of equal effluent 
concentration are shown at 20, 40, 60, and 80 percent effluent. The small cubes are fluid-source nodes in the model that correspond to 
the open interval of the injection well. This plume is thinner and flatter than the plume at 200:1 anisotropy, and it extends farther north 
along the coast.

Simulation of Regional Ground-Water Flow and Wastewater Injection  61

Hunt 2007 link

https://pubs.usgs.gov/sir/2006/5283/sir2006-5283.pdf
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Figure 30. Map showing modeled injection plume at an anisotropy ratio of 200:1, Kihei, Hawaii. 
Fluid that contains more than 90 percent effluent (or less than 5 percent) has been omitted from the 
map, revealing the plume core and portraying plume extent to an outer limit of 5 percent effluent. 
The injection plume encompasses 0.93 miles of coastline and its central axis is aligned southwest, 
extending through the south part of Kalama Park.

58  Ground-Water Nutrient Flux to Coastal Waters and Numerical Simulation of Wastewater Injection at Kihei

COVE PARK

Hunt 2007 link

https://pubs.usgs.gov/sir/2006/5283/sir2006-5283.pdf


Article link

https://mauinow.com/2021/09/09/high-bacteria-count-at-cove-park-maui-2/


COVE PARK enterococcus MEASUREMENTS BY HI DOH RECENTLY SHOW FREQUENT 
SPIKES NEAR OR ABOVE THE “BEACH ACTION VALUE” OF 130 MPN/100mL
2 out of 18 measurements since September 2021 have exceeded the BAV

December 15, 2021 137 MPN 100 surfers

September 8, 2021 137 MPN 100 surfers

September 1, 2021 124 MPN 200 surfers

May 5, 2018 >2005 MPN 100 people

http://cwb.doh.hawaii.gov/CleanWaterBranch/WaterQualityData/default.aspx


There is a marked shift in effluent coliform measurements and Cove Park enterococcus
readings that correlates with the 2017 cessation of Ultraviolet Disinfection of injected 

effluent from the Kihei municipal Wastewater Reclamation Facility



LIST OF PATHOGENIC (ILLNESS-CAUSING) LIFE FORMS COMMONLY FOUND IN  
INFECTED WASTEWATER, SUCH AS R-3 INJECTED IN KIHEI AND KAHULUI 

 

The list of pathogenic microbial species commonly found in non-disinfected wastewater is long and alarming,  
shown in the U.S. NIH list below.  
 

Respiratory infections such as COVID-19 and skin infections can be caused by water borne pathogens. 
 

The major pathogens of concern in municipal wastewater and diseases or illness associated with them: 
 

Name of pathogen  Major disease or symptoms 
Bacteria   
Campylobacter jejuni  Gastroenteritis 
Escherichia coli  Gastroenteritis 
Salmonella spp.  Salmonellosis, typhoid, paratyphoid 
Shigella spp.   Bacillary dysentery 
Staphylococcus  Skin Infections, bacteremia, toxic shock syndrome, septic arthritis 
Streptococcus   Cellulitis, Pink eye, meningitis, pneumonia, endocarditis, necrotizing fasciitis 
Vibrio cholerae  Cholera 
Yersinia spp.   Gastroenteritis 
 

Viruses  
Adenovirus   Upper respiratory infection and gastroenteritis 
Astrovirus   Gastroenteritis 
Coxsackie virus  Meningitis, pneumonia, fever 
Echovirus   Meningitis, paralysis, encephalitis, fever 
Hepatitis virus   Infectious hepatitis, miscarriage, and death 
Human calicivirus  Epidemic gastroenteritis with severe diarrhea 
Polio virus   Poliomyelitis 
Reovirus   Respiratory infections, gastroenteritis 
Rotavirus   Acute gastroenteritis with severe diarrhea 
TT hepatitis   Hepatitis 
COVID-19   Acute respiratory illness 
 

Protozoa  
Balantidium coli  Balantidiasis 
Cryptosporidium spp.  Cryptosporidiosis 
Entamoeba histolytica Acute amoebic dysentery 
Giardia duodenalis  Giardiasis 
Toxoplasma gondii  Toxoplasmosis 
 

Helminths  
Ascaris lumbricoides  Ascariosis 
Ascaris suum   Coughing and chest pain 
Hymenolepis nana  Hymenolepiasis 
Necator americanus  Hookworm disease 
Taenia saginata  Insomnia, anorexia 
Taenia solium   Insomnia, anorexia 
Toxocara canis   Fever, abdominal pain, muscle ache 
Trichuris trichiura  Diarrhea, anemia, weight loss 



Article link

https://pubmed.ncbi.nlm.nih.gov/22900237/


CENTRAL SEWER SERVICE AREA



KANAHA BEACH PARK

Amato et al 2016 link

https://pubmed.ncbi.nlm.nih.gov/27812171/


Article link

https://www.mauinews.com/news/local-news/2019/11/high-bacteria-count-posted-at-kanaha-beach/


Article link

https://mauinow.com/2020/12/04/high-bacteria-count-notification-east-of-hoaloha-park-in-kahului-maui/


Article link

https://www.nbcnews.com/news/us-news/sewage-spill-closes-multiple-southern-california-beaches-rcna10660


Wailuku‐Kahului Wastewater Reclamation Facility (WWRF) Upgrade to R‐1 (CBS‐1169) 

The plan to upgrade the Kahului/Wailuku WWRF to R‐1 is only in the preliminary planning stages.  We 
do not have any preliminary plans, or formal cost estimates at this time.  The preliminary estimate in the 
six year CIP was based on the one channel expansion in Lahaina that cost approximately $6 million.  An 
actual cost estimate will be prepared once we get closer to design contracts. 

We have listed it as a potential project on our six year Capital Improvement Program.  At this point in 
time it is not required until the recycled water force main (CBS‐1171) and pump station (CBS‐5034) 
projects are constructed to transfer water to the central valley and the water could be used by 
customers. These other projects are also on the six year schedule and have design contracts issued and 
the EIS is in process.  The current time line is our best estimate, it is not required to be completed by 
FY2028.  It is dependent on other projects as well as other approvals (mayor’s office, County Council, 
etc.)  Note that funding for projects is only approved on a year to year basis during the County Budget 
process. 

 

Attached is the project sheet that was prepared as part of the fiscal year 2022 budget. 

County of Maui not planning to invest in disinfection of injected effluent in Kahului 
until FY2026.  Estimated cost of UV disinfection install in Kahului $6M



CBS No: CBS-1169

Project Name: Wailuku-Kahului Wastewater Reclamation Facility (WWRF) 
Upgrade to R-1

County of Maui
Fiscal Year 2022-2027 Capital Improvement Program

Department: Department of Environmental Management
District: Wailuku-Kahului
Project Type: Sewer

Prior Years Appr Ensuing Subsequent Years Total

Expend/Encb FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 6-Year

0 0 0 0 0 0 1,800,000 0 1,800,000

The primary objective for this project is to modify the Wailuku-Kahului Wastewater Reclamation Facility to produce a R-1 quality reclaimed water for the 
Wailuku-Kahului service area.  This includes construction of ultraviolet disinfection basins, on-site storage, a pump station and all related piping and electrical 
to connect to the proposed force main. 

PROJECT DESCRIPTION

PROJECT JUSTIFICATION

Use of reclaimed water will result in the conservation of potable water resources, preservation of brackish water resources and reduction of treated effluent 
discharged into injection wells.

STRATEGIC PLAN ALIGNMENT

A Suitable Public Infrastructure
A Strong, Diversified Economy
A Prepared, Safe, and Liveable County
A Healthy and Sustainable Community 

Department's Strategic Plan Countywide Priority Results

FUNDING DETAILS

Phase Description Fund
Code

Appr FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027

Design WF 0 0 0 0 0 1,800,000 0

Schedule of Activities

Activity Start End Amount

Design 09/01/2025 12/31/2026 1,800,000
New Construction 09/01/2027 12/31/2028 0
Total Capital Project Costs 1,800,000

0
1,800,000Total Capital & Operating Costs

Total O&M Costs

Methods of Financing (Ensuing + 5 Years)
Funding Source Amount

Other Grant Fund 0
Sewer Fund 1,800,000

Total Funding Requirements 1,800,000

Department: Department of Environmental Management District: Wailuku-Kahului

Operating Impact Narrative

Addition of this treatment capability will require an additional position to manage the system, and extra costs for electricity and materials to operate the 
disinfection system and pumps.

Anticipated Life: 30 years

Sustain Reliable Wastewater Infrastructure 
Ensure Facilities Meet Future Needs
Provide Reliable Wastewater Service

5
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Table 5-6.  DOH Reuse Guidelines - Disinfection Requirements 

Item Requirement 

General Disinfection 

Inactivation of F-specific bacteriophage MS2 or poliovirus 5-log or 99.99% removal 

Fecal coliform bacteria concentration 
<2.2 colony forming units (CFU)/100 mL 7-day median, and 
>23 CFU/100 mL in no more than one sample in 30 days, and 
<200 CFU/mL at all times 

Disinfection via Chlorination 

Theoretical contact time 120 minutes 

Modal contact time 90 minutes 

Chlorine residual 5 mg/L (with capacity to maintain 10 mg/L) 

Control of chlorine dosage Automatic 

Measurement and recording of chlorine residual Automatic 

Disinfection via UV 

UV dose 100,000 µWs/cm2 (for non-membrane filtration) 

Minimum UV transmittance 55 percent 

Post-filtration turbidity Automatic diversion from reuse if >2 NTU 

Measurements for flow rate, UV intensity, UV 
transmittance, turbidity, operational UV dose Continuous 

UV System Redundancy Required such that PWWF can be handled when one bank of 
lamps (in each channel) is offline 

 

5.4.1 Chlorination 
The County has designed a project to switch from the use of chlorine gas to onsite sodium hypochlorite 
generation, and has budgeted $2.0 million in Fiscal Year 2017 for construction. The sodium hypochlorite 
system will have the capacity to generate 300 pounds per day (ppd) of free available chlorine. To comply 
with the R-1 disinfection requirements the WWRF will need to have the capacity to maintain a 10 mg/L 
chlorine residual at PWWF.  A sodium hypochlorite generation capacity of 1,300 ppd as free available 
chorine will be needed to meet the requirement.  Therefore, the hypochlorite generation system would 
need to be expanded to be 4.3 times larger than what has been designed and scheduled for 
construction. 

The chlorine contact tank would need to be significantly larger to meet the 120 minute detention time 
requirement for R-1 recycled water. Table 5-7 compares the existing contact tank with the R-1 chlorine 
contact tank requirements.  An additional 1.14 million gallons of chlorine contact tank volume would be 
required to achieve 120 minutes of theoretical detention time under peak wet weather flow conditions. 

 
Table 5-7.  R-1 Recycled Water Chlorine Contact Tank Requirements 

Description 
Chlorine Contact 

Tank Volume (MG) 

Detention Time (min) 
Design PWWF 

(15.8 mgd) 
Design ADWF 

(7.9 mgd) 
Design ADWF 

(4.8 mgd) 

Existing contact tank (R-2 recycled water) 0.176 16 32 53 

R1 recycled water requirements 1.317 120 240 395 
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2015 Reuse study #1 link 2015 Reuse study #2 link

https://drive.google.com/file/d/1BBZqnQIXJ2_nstaOy8wtC59Y6jZxsgQl/view?usp=sharing
https://drive.google.com/file/d/1Bfogc5S_nH4IjHrepqvP1ucg876nn-Hp/view?usp=sharing
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Table 6-3.  UV Disinfection Design Criteria 

Description Value 

Filtered water UV transmittance 55 percent minimum a 

Minimum UV dose 100,000 µWs/cm2 

UV technology Trojan UV3000+ 

Lamp type Low pressure high output, in quartz sleeves 

End of lamp life factor 0.98 

Lamp fouling factor 0.95 

Lamp cleaning system Automatic 

Number of channels 3 

Number of banks per channel 5 (1 redundant bank per channel) 

Total number of banks 15 (12 duty, 3 redundant) 

Number of modules per bank 18 a 

Number of lamps per module 8 

Total number of UV lamps 2,160 a 

Lamp power draw 254 watts/lamp 

Maximum power draw 540 kW a 

Water level control Fixed weirs 

Instrumentation 
Continuous UV intensity monitoring 

Continuous UV transmissivity monitoring 

Energy conservation Automatic lamp dimming 

a  Based on 55 percent minimum UVT value.  Significant reductions possible if higher minimum UVT value can be justified 
to DOH. 

As discussed in Section 5.4.3, significant life cycle cost savings can be realized if a higher minimum UVT 
value can be justified to DOH.  The values in the table are based on using a 55 percent minimum UVT 
value. 

PV panels could potentially be installed on the metal roof over the UV system, offsetting some of the 
electrical costs associated with the R-1 upgrades.  The capital and O&M cost estimates presented in this 
report do not include PV capital costs or benefits because it is outside the scope of this analysis. 

6.7 Transfer Pumping 
Transfer pumps will transport R-1 recycled water to the WWRF R-1 storage tank.  Table 6-4 lists design 
criteria for the transfer pumping system. 
  



ESTIMATED REUSE COSTS
COUNTY OF MAUI

 

Estimated Estimated
FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022 FY2023

POWER COST:  (per 2 MGD) UV 3000+ Former system
Total KWH Total KWH

(per 2 MGD) (per 2 MGD)
Lahaina WWRF UV System 219,701     289,000 136,214.50$ 109,850.40$ 110,619.35$ 120,066.49$   134,676.59$   119,636.29$ 112,958.36$ 137,875.65$ 144,037.99$     

Kihei WWRF UV System 219,701     460,000 68,107.25$   54,925.20$   55,309.68$   60,033.24$     67,338.30$     66,936.24$   68,107.25$   85,134.06$   140,608.51$     

Electrical Cost per KWH HECO 0.31$            0.25$            0.25$           0.27$              0.31$             0.30$            0.31$            0.31$            0.32$                
S POWER (PV) 0.19$            0.18$            0.19$           0.19$              0.20$             0.20$            0.21$            0.21$            0.21$                

Estimated Annual UV Power Cost TOTAL 204,321.74$    164,775.60$   165,929.03$   180,099.73$      202,014.89$     186,572.53$   181,065.61$   223,009.71$    284,646.50$        

MATERIALS/SUPPLIES:
Lahaina WWRF UV lamps, sleeves, modules, parts 127,217$      132,340$      135,000$          

Kihei WWRF UV lamps, replacement modules, parts 51,538$        121,400$      128,000$          

Estimated Annual UV Equipment Cost 178,756$         253,741$         263,000$             

FY2015 - Lahaina went to full R-1 production

FY2023 is estimated to be full UV for Kihei.

FY2020 and 2021 had reduced flows and usage due to COVID restrictions
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FY2020 and 2021 had reduced flows and usage due to COVID restrictions

UV costs for parts & power in the $100K’s per year





Hawaii DOH 2016 Reuse Guidelines link

https://health.hawaii.gov/wastewater/files/2016/03/03_V1_RWFacilities.pdf


EPA drinking water coliform rule link

https://www.govinfo.gov/content/pkg/FR-2013-02-13/pdf/2012-31205.pdf


FlushAware.com

http://www.flushaware.com/


@flushaware

@reefpowermaui

info@reefpowermaui.com

reefpowermaui.com

http://instagram.com/flushaware
http://instagram.com/reefpowermaui
mailto:info@reefpowermaui.com?subject=Bill%2052%20Hearing%203/16%20CARE%20Committee
http://reefpowermaui.com/


Special Thanks



Tax-deductible contributions toward our vision are welcome through our project fiscal sponsor,  

Maui Nui Marine Resource Council.  bit.ly/ReefPower2020

https://bit.ly/ReefPower2020
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CARE Committee

From: Axel I. Beers
Sent: Wednesday, March 16, 2022 1:28 PM
To: CARE Committee
Cc: Brittney Sunderland; Ellen B. McKinley
Subject: Fw: corrected typo - slides v10.0 for Granicus
Attachments: Travis Liggett CARE March 16 2022 v10.0 FINAL.pdf

 
 

 
Axel Beers, Executive Assistant 
Office of Councilmember Kelly T. King 
South Maui Residency 
Office: 808.270.8018 
200 South High Street, 8th Floor 
Wailuku, HI  96793 

http://mauicounty.us/ 
Now is the time to provide input to update the South Maui Community Plan! https://southmaui.wearemaui.org/get‐
involved/ 
  

 
 

From: travis liggett <travis@reefpowermaui.com> 
Sent: Wednesday, March 16, 2022 1:21 PM 
To: Axel I. Beers <Axel.Beers@mauicounty.us>; Kelly King <ktkmaui@icloud.com> 
Subject: corrected typo ‐ slides v10.0 for Granicus  
  
Aloha Axel, 
 
It's totally fine if it's too late, but attached is a slightly updated set of slides v10.0 that you may upload to Granicus if it's 
not too late. 
 
It's a minor correction, but if there's time to post the latest then please do. 
 
Mahalo, 
Travis 


