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BFED Committee

From: Tamara A. Paltin
Sent: Wednesday, March 29, 2023 2:45 PM
To: BFED Committee
Subject: Fwd: Budget amendment for UV disinfection in Kahului
Attachments: Maui wastewater disinfection references.pdf

 
 
Get Outlook for iOS 

From: travis liggett <travis@reefpowermaui.com> 
Sent: Wednesday, March 29, 2023 2:34:27 PM 
To: Tasha A. Kama <Tasha.Kama@mauicounty.us>; Yukilei Sugimura <Yukilei.Sugimura@mauicounty.us>; Alice L. Lee 
<Alice.Lee@mauicounty.us> 
Cc: Keani N. Rawlins <Keani.Rawlins@mauicounty.us>; Gabe Johnson <Gabe.Johnson@mauicounty.us>; Tamara A. Paltin 
<Tamara.Paltin@mauicounty.us>; Shane M. Sinenci <Shane.Sinenci@mauicounty.us>; Nohe M. Uu-Hodgins <Nohe.Uu-
Hodgins@mauicounty.us>; Thomas M. Cook <Thomas.Cook@mauicounty.us> 
Subject: Budget amendment for UV disinfection in Kahului  
  
Aloha Council Members, 
 
I am writing to first thank you for voting to refer Bill 52 mandating municipal wastewater disinfection to the ADEPT 
Committee.  I appreciate your commitment to restoring the health of our nearshore ecosystems and recreation areas 
located close to municipal injection well discharges in Kihei and Kahului that remain untreated with respect to 
disinfection. 
 
I am also writing to ask Budget Committee Chair Sugimura and other committee members to consider introducing and 
passing an amendment to pay for installation of UV disinfection of injection well discharges at the Kahului WWRF. 
 
Through a FOIA response, DEM stated it would be around $6,000,000 to install UV disinfection in Kahului, based on the 
cost of a similar past upgrade in Lahaina.  I encourage you to inquire with DEM for an updated estimate to install UV in 
Kahului. 
 
Lahaina has employed UV disinfection for all effluent since 2015.  Kihei has never had consistent disinfection, but DEM 
disclosed through a FOIA response that they are a few months away from activating a new UV channel for the injection 
well discharges in Kihei to achieve 100% municipal wastewater disinfection in South Maui in the near future. 
 
This leaves only Kahului with no solid plans to install reef-safe UV disinfection.  Passing Bill 52 would mandate this, but 
our community also needs funding to implement the hardware upgrades required to comply with a new law 
 
It would be really neat if Member Kama or Chair Lee with Kahului or Wailuku constituencies who flush into the Kahului 
Wastewater Reclamation Facility would include such a budget amendment on their funding priority list.  There can be no 
better legacy for a Council Member auntie than protecting the keiki from infections. 
 
If the funding for upgrades necessary to comply with a new wastewater disinfection Bill 52 is already included in the 
budget when the legislation is up for discussion later this spring in the ADEPT Committee, the Council will be well 
positioned to make universal municipal wastewater disinfection in Maui a reality.  This will be real progress toward 
mediating the human and ecological harm from injection wells. 
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Hawaii is the US state with the highest incidence of staph infections, and studies show that "children, native Hawaiians 
and Pacific Islanders are disproportionately affected by CA-MRSA infection."  Maui Memorial saw "record breaking" 
demand for medical care in early 2023, and a lot of those patients are in to treat skin & tissue infections.  Eliminating the 
wastewater discharges, untreated with respect to disinfection, flowing into nearshore recreation areas as a source of 
contamination in the community can reduce hospital patient numbers. 
 
I attached supporting information such as reports of fecal indicator bacteria exceedances at places like Cove Park in 
Kihei, Kahului Harbor and Baby Beach in Sprecklesville. 
 
Thank you for your public service work especially during the budget season!  We are so lucky to have leaders like you 
who are willing to sit through all those hearings to make sure our community stays on the right track. 
 
Call (808) 757-5984 to discuss. 
 
Mahalo nui loa! 
 
Travis Liggett 
President, Reef Power LLC 
Instagram.com/reefpowermaui 
FlushAware.com 
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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


We charted indicator bacteria measurements made by the Hawaii Department of Health at Cove Park in Kihei during the past 2 
years, from 2021 - 2023.

The Beach Action Value for enterococcus is 4921 Most Probable Number of Colony Forming Units per gallon.
This is the level at which the Clean Water Branch will take appropriate beach management actions.

Over the course of 72 samples or about 3 measurements per month, Cove Park results had the following properties.

4 out of 72 samples or 5.6% of readings exceed the Beach Action Value with the highest of 13,779 colony forming units of 
indicator bacteria per gallon of seawater measured on 8/17/22 (this is off the charts as shown). That’s a 1 out of 18 chance that 
the water is deemed unsafe by the Clean Water Branch at Cove Park on any given day, or 40 days out of 2 years.

13 out of 72 or 18% of samples had greater than 1000 Colony Forming Units of indicator bacteria per gallon sea water, 
almost one out of 5 days.

22 out of 72 or 30.6% of samples had greater than 700 Colony Forming Units of indicator bacteria per gallon sea water, 
almost one out of 3 days.

35 out of 72 or 48.6% of samples had greater than 350 Colony Forming Units of indicator bacteria per gallon sea water, 
almost one out of 2 days.

Cove Park is located *inside* the injection well plume from the Kihei municipal wastewater reclamation facility, where the County 
of Maui injects untreated wastewater with respect to disinfection into the ocean via groundwater, causing hazards for ocean 
recreation at Cove Park. As much as 80% of groundwater discharging into coastal waters near Cove Park consists of infected 
secondary effluent (swipe for model diagram).

The County is working to install UV disinfection for injection wells in Kihei anticipated as soon as Summer 2023

Mahalo HI DOH for the indicator bacteria data
cwb.doh.hawaii.gov/CleanWaterBranch/WaterQualityData

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




Article link

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


Article link

http://mauinow.com/2022/08/19/high-bacteria-count-advisory-issued-for-cove-park-maui/


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/


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/


August 10 2022 indicator 
bacteria exceedances 

article link

https://mauinow.com/2022/08/15/surfrider-foundation-records-high-bacteria-levels-at-kahului-haneo%CA%BBo-maliko-baby-beach/


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
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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


FlushAware.com

http://www.flushaware.com/

