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HCF’s Role

• Trusted Convener 

• Complex Issue and Resource

• Coordinate Action



3

Aquifers provide 90% of 
all water used on O‘ahu

and 60% on 4 largest 
islands

Groundwater

Surface water
Data from: Commission on Water Resource Management

Reliance on Groundwater



22% Decrease in 
Hawai‘i Rainfall 
1980-2010
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Keener and others, 2012  

Time series of Hawai‘i Rainfall Index (HRI) anomalies 

Less Rain



Models differ, but 
climate impacts are 

expected to be 
significant

Projected Rainfall
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“No Net Loss” Goal

To achieve “no net loss” for 
our current aquifer water 
stores by creating 100 
million gallons per day in 
additional, reliable, fresh 
water capacity by 2030. 

Goal: Protect Hawai‘i’s Long-
Term Water Supply
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100 MGD
How To Get There

Reuse (30 MGD)

Recharge (30 MGD)

Conservation (40 MGD)



Reduce Potable Water Use On Landscape Areas 

Conservation (40 mgd)

Improve Agricultural Water Efficiency 

Encourage Leak Detection Systems 



Enhance and Increase Large 
Recharge and Reservoir Areas 

Recharge (30 mgd)

Implement Green Infrastructure

Strengthen and Expand Watershed Partnerships 



Increase Water Reuse for Large Landscape Areas

Reuse (30 mgd)

Increase Greywater Use 

Revise Water Reuse Guidelines 
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Recycled Water Planning
Honouliuli Recycled Water System, Ewa, Oahu

Hawaii Congress of Planning Officials Conference
September 12, 2019

Barry Usagawa, P.E., Honolulu BWS Water Resources Program Administrator



BWS Honouliuli 
Water Recycling 
Facility

• Largest in Hawaii

• 12 Million Gallons a Day

• 10 mgd R-1

• 2 mgd RO

• Fully Automated

• Department of Health 
Regulated to 1993 
Reuse Guidelines



Honouliuli WWTP Secondary Treatment Improvements, FEIS 2016

Honouliuli Water 
Recycling Facility



RO Recycled Water Users (1.54 mgd 2017 average use)

• 2 Oil Refineries
• Chevron (0.32 mgd)

• Tesoro Refinery (0.42 mgd)

• 6 Power Plants (boiler feed)
• AES Coal (0.14 mgd)

• Kalaeloa Cogeneration (0.35 mgd)

• Hawaii Gas (0.05 mgd)

• HECO Kahe & Campbell (0.20 mgd)

• H-Power refuse to energy (0.07 mgd)

H-Power Garbage to Energy Power Plant



Chevron

AES Kalaeloa
Partners

Gas Company
Tesoro

HECO Kahe
Power Plant

H-Power

HECO Peaking Plant

RO Recycled Water System



R-1 Recycled Water Users (7.0 mgd 2017 average use)
• Honouliuli WWTP (2.9 mgd)
• 8 Golf Courses

• Ewa Villages Golf Course & Community (0.70 
mgd)

• West Loch Golf Course & Community (0.45 mgd)
• Coral Creek Golf Course (0.56 mgd)
• Barber’s Point Golf Course (0.36 mgd)
• Hawaii Prince Golf Course (0.90 mgd)
• Hoakalei Country Club (0.23 mgd)
• Kapolei Golf Course (0.30 mgd)
• Ewa Beach Golf Course (0.44 mgd)

• Ewa Makai Middle School (0.05 mgd)
• Ocean Pointe District Park (0.02 mgd)
• Fort Weaver Rd - Medial Strip (0.01 mgd)
• Dust Control to various users (0.01 mgd)
• City of Kapolei (0.12 mgd)



BWS Honouliuli R-1 and RO Recycled Water Use  2001-2017
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		37712		37712		37712

		37742		37742		37742
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		38412		38412		38412

		38443		38443		38443
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		38777		38777		38777

		38808		38808		38808

		38838		38838		38838

		38869		38869		38869

		38899		38899		38899

		38930		38930		38930

		38961		38961		38961
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		39814		39814		39814

		39845		39845		39845

		39873		39873		39873

		39904		39904		39904

		39934		39934		39934

		39965		39965		39965

		39995		39995		39995

		40026		40026		40026

		40057		40057		40057

		40087		40087		40087

		40118		40118		40118

		40148		40148		40148

		40179		40179		40179

		40210		40210		40210

		40238		40238		40238

		40269		40269		40269

		40299		40299		40299

		40330		40330		40330

		40360		40360		40360

		40391		40391		40391

		40422		40422		40422

		40452		40452		40452

		40483		40483		40483

		40513		40513		40513

		40544		40544		40544

		40575		40575		40575

		40603		40603		40603

		40634		40634		40634

		40664		40664		40664

		40695		40695		40695

		40725		40725		40725

		40756		40756		40756

		40787		40787		40787

		40817		40817		40817

		40848		40848		40848

		40878		40878		40878

		40909		40909		40909

		40940		40940		40940

		40969		40969		40969

		41000		41000		41000

		41030		41030		41030

		41061		41061		41061

		41091		41091		41091

		41122		41122		41122

		41153		41153		41153

		41183		41183		41183

		41214		41214		41214

		41244		41244		41244

		41275		41275		41275

		41306		41306		41306

		41334		41334		41334

		41365		41365		41365

		74266		74266		74266

		41426		41426		41426

		41456		41456		41456

		41487		41487		41487

		41518		41518		41518

		41548		41548		41548

		48153		48153		48153

		41609		41609		41609

		41640		41640		41640

		41671		41671		41671

		41699		41699		41699

		41730		41730		41730

		41760		41760		41760

		41791		41791		41791

		41821		41821		41821

		41852		41852		41852

		41883		41883		41883

		41913		41913		41913

		41944		41944		41944

		41974		41974		41974

		42005		42005		42005

		42036		42036		42036

		42064		42064		42064

		42095		42095		42095

		42125		42125		42125

		42156		42156		42156

		42186		42186		42186

		42217		42217		42217

		42248		42248		42248

		42278		42278		42278

		42309		42309		42309

		42339		42339		42339

		42370		42370		42370

		42401		42401		42401

		42430		42430		42430

		42461		42461		42461

		42491		42491		42491

		42522		42522		42522

		42552		42552		42552

		42583		42583		42583

		42614		42614		42614

		42644		42644		42644

		42675		42675		42675

		42705		42705		42705

		42736		42736		42736

		42767		42767		42767

		42795		42795		42795

		42826		42826		42826

		42856		42856		42856

		42887		42887		42887

		42917		42917		42917

		42948		42948		42948

		42979		42979		42979

		43009		43009		43009

		43040		43040		43040

		43070		43070		43070
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Sheet1

				R1		RO		Total RW

		1/1/01		3.144		0.467		3.611

		2/1/01		3.231		0.452		3.683

		3/1/01		3.963		0.339		4.303

		4/1/01		3.864		0.449		4.314

		5/1/01		4.13		0.427		4.558

		6/1/01		4.093		0.45		4.543

		7/1/01		4.262		0.467		4.728

		8/1/01		4.364		0.637		5.002

		9/1/01		3.87		0.58		4.449

		10/1/01		5.364		0.566		5.93

		11/1/01		3.978		0.67		4.649

		12/1/01		4.221		0.841		5.062

		1/1/02		3.954		0.788		4.743

		2/1/02		4.278		0.927		5.205

		3/1/02		4.894		0.89		5.784

		4/1/02		6.112		0.544		6.656

		5/1/02		4.909		0.883		5.791

		6/1/02		6.82		0.97		7.789

		7/1/02		6.623		0.945		7.568

		8/1/02		6.475		0.919		7.395

		9/1/02		6.306		0.937		7.243

		10/1/02		5.77		0.911		6.68

		11/1/02		6.048		1.192		7.24

		12/1/02		6.147		1.042		7.189

		1/1/03		5.627		0.907		6.534

		2/1/03		5.681		0.95		6.63

		3/1/03		6.131		0.804		6.935

		4/1/03		6.577		0.829		7.407

		5/1/03		7.106		0.959		8.065

		6/1/03		7.388		0.977		8.365

		7/1/03		7.905		1.078		8.983

		8/1/03		8.094		1.202		9.296

		9/1/03		7.486		1.392		8.879

		10/1/03		6.962		1.341		8.303

		11/1/03		6.463		1.314		7.777

		12/1/03		5.28		1.358		6.638

		1/1/04		4.725		1.367		6.092

		2/1/04		5.2		1.369		6.569

		3/1/04		6.165		1.363		7.528

		4/1/04		7.164		1.363		8.527

		5/1/04		7.532		1.134		8.666

		6/1/04		7.963		1.288		9.25

		7/1/04		8.675		1.311		9.986

		8/1/04		6.735		1.328		8.064

		9/1/04		7.504		1.486		8.99

		10/1/04		7.194		1.361		8.554

		11/1/04		5.548		1.365		6.913

		12/1/04		5.785		1.32		7.105

		1/1/05		5.022		1.584		6.606

		2/1/05		6.522		1.528		8.051

		3/1/05		6.548		1.544		8.092

		4/1/05		7.612		1.427		9.039

		5/1/05		8.295		1.4		9.694

		6/1/05		8.441		1.601		10.042

		7/1/05		9.153		1.486		10.639

		8/1/05		8.87		1.426		10.296

		9/1/05		8.164		1.465		9.629

		10/1/05		6.342		1.483		7.825

		11/1/05		5.972		1.451		7.423

		12/1/05		5.987		1.426		7.413

		1/1/06		5.854		1.326		7.18

		2/1/06		5.832		1.391		7.223

		3/1/06		4.542		1.387		5.929

		4/1/06		7.456		1.246		8.702

		5/1/06		7.329		1.416		8.745

		6/1/06		7.743		1.381		9.124

		7/1/06		8.125		1.359		9.484

		8/1/06		7.711		1.405		9.116

		9/1/06		7.49		1.359		8.85

		10/1/06		6.493		1.423		7.915

		11/1/06		6.004		1.432		7.436

		12/1/06		6.361		1.421		7.781

		1/1/07		6.17		1.42		7.591

		2/1/07		6.479		1.353		7.832

		3/1/07		6.752		1.311		8.062

		4/1/07		7.689		1.411		9.1

		5/1/07		7.31		1.511		8.821

		6/1/07		7.745		1.386		9.131

		7/1/07		7.918		1.422		9.341

		8/1/07		8.149		1.421		9.57

		9/1/07		8.35		1.385		9.735

		10/1/07		8.064		1.415		9.479

		11/1/07		6.088		1.456		7.544

		12/1/07		5.709		1.445		7.155

		1/1/08		6.337		1.41		7.747

		2/1/08		6.283		1.107		7.39

		3/1/08		6.974		1.277		8.251

		4/1/08		7.903		1.158		9.062

		5/1/08		8.448		1.317		9.766

		6/1/08		8.319		1.351		9.67

		7/1/08		7.985		1.369		9.355

		8/1/08		8.648		1.376		10.024

		9/1/08		7.789		1.397		9.186

		10/1/08		7.914		1.275		9.189

		11/1/08		6.022		1.373		7.395

		12/1/08		5.16		1.452		6.612

		1/1/09		5.36		1.371		6.731

		2/1/09		6.02		1.358		7.378

		3/1/09		6.78		1.261		8.041

		4/1/09		7.28		1.516		8.796

		5/1/09		7.74		1.306		9.046

		6/1/09		7.67		1.286		8.956

		7/1/09		8.54		1.347		9.887

		8/1/09		7.88		1.357		9.237

		9/1/09		7.92		1.412		9.332

		10/1/09		7.37		1.421		8.791

		11/1/09		6.55		1.435		7.985

		12/1/09		6.32		1.483		7.803

		1/1/10		6.11		1.428		7.538

		2/1/10		5.75		1.085		6.835

		3/1/10		7.74		1.227		8.967

		4/1/10		7.84		1.414		9.254

		5/1/10		7.31		1.475		8.785

		6/1/10		7.77		1.414		9.184

		7/1/10		7.66		1.353		9.013

		8/1/10		8.36		1.336		9.696

		9/1/10		7.75		1.514		9.264

		10/1/10		7.52		1.434		8.954

		11/1/10		6.23		1.426		7.656

		12/1/10		3.89		1.484		5.374

		1/1/11		4.17		1.374		5.544

		2/1/11		3.99		1.365		5.355

		3/1/11		5.62		1.348		6.968

		4/1/11		6.88		1.5		8.38

		5/1/11		6.62		1.428		8.048

		6/1/11		4.69		1.468		6.158

		7/1/11		7.83		1.517		9.347

		8/1/11		7.69		1.488		9.178

		9/1/11		7.58		1.537		9.117

		10/1/11		7.08		1.472		8.552

		11/1/11		6.63		1.44		8.07

		12/1/11		6.28		1.464		7.744

		1/1/12		6.29		1.393		7.683

		2/1/12		6.55		1.306		7.856

		3/1/12		6.39		1.259		7.649

		4/1/12		7.25		1.272		8.522

		5/1/12		8.49		1.332		9.822

		6/1/12		8.53		1.451		9.981

		7/1/12		8.22		1.393		9.613

		8/1/12		9.01		1.403		10.413

		9/1/12		7.88		1.364		9.244

		10/1/12		7.7		1.477		9.177

		1-Nov		6.58		1.353		7.933

		1-Dec		6.51		1.336		7.846

		1-Jan		6.05		1.221		7.271

		1-Feb		6.53		1.361		7.891

		1-Mar		6.45		1.414		7.864

		1-Apr		6.39		1.181		7.571

		1-May		7.2		0.911		8.111

		1-Jun		8.41		1.187		9.597

		1-Jul		8.14		1.184		9.324

		1-Aug		9.16		1.215		10.375

		1-Sep		7.78		1.394		9.174

		1-Oct		6.92		1.401		8.321

		1-Nov		5.8		1.501		7.301

		1-Dec		5.1		1.411		6.511

		1-Jan		4.94		1.258		6.198

		Feb-14		5.11		1.401		6.511

		Mar-14		5.53		1.42		6.95

		Apr-14		8.03		1.412		9.442

		May-14		6.49		1.323		7.813

		Jun-14		7.77		1.382		9.152

		Jul-14		7.67		1.415		9.085

		Aug-14		8.2		1.585		9.785

		Sep-14		8.13		1.335		9.465

		Oct-14		6.01		1.42		7.43

		Nov-14		6.36		1.446		7.806

		Dec-14		6.05		1.316		7.366

		Jan-15		5.79		1.223		7.013

		Feb-15		6.18		1.418		7.598

		Mar-15		7.46		1.382		8.842

		Apr-15		8.35		1.486		9.836

		May-15		7.92		1.505		9.425

		Jun-15		7.93		1.338		9.268

		Jul-15		8.55		1.465		10.015

		Aug-15		7.66		1.531		9.191

		Sep-15		5.87		1.562		7.432

		Oct-15		6.91		1.468		8.378

		Nov-15		6.1		1.486		7.586

		Dec-15		6		1.467		7.467

		Jan-16		5.95		1.407		7.357

		Feb-16		6.83		1.273		8.103

		Mar-16		7.78		1.452		9.232

		Apr-16		8.44		1.456		9.896

		May-16		7.86		1.506		9.366

		Jun-16		7.8		1.443		9.243

		Jul-16		7.94		1.161		9.101

		Aug-16		7.59		1.611		9.201

		Sep-16		7.43		1.59		9.02

		Oct-16		8.15		1.565		9.715

		Nov-16		7.32		1.446		8.766

		Dec-16		5.7		1.493		7.193

		Jan-17		6.4		1.463		7.863

		Feb-17		5.87		1.33		7.2

		Mar-17		6.04		1.338		7.378

		Apr-17		6.47		1.491		7.961

		May-17		6.5		1.476		7.976

		Jun-17		7.82		1.507		9.327

		Jul-17		7		1.613		8.613

		Aug-17		7.16		1.629		8.789

		Sep-17		7.88		1.596		9.476

		Oct-17		7.23		1.666		8.896

		Nov-17		6.94		1.604		8.544

		Dec-17		6.48		1.311		7.791







BWS Nonpotable Water Rules & Regulations 
Sec. 1-101 Availability of Water
• Availability of water for large landscaped areas such as golf courses, parks, schools, 

cemeteries, and highways. If a suitable nonpotable water supply is available, the Department 
shall require the use of nonpotable water for irrigation of large landscaped areas.

Sec. 1-112: Use of Nonpotable Water Required for Large Landscaped Areas
• If the Department determines that a suitable nonpotable water supply is available, the 

Department shall require existing services to use nonpotable water for irrigation of large 
landscaped areas such as golf courses, parks, schools, cemeteries, and highways.

• Upon such notification by the Department, the existing service holder(s) has no more than 
five (5) years to complete the conversion to nonpotable irrigation as may be required by the 
Department unless otherwise approved by the Manager. Failure to comply with these 
requirements may result in discontinuation of water service and/or penalties as authorized in 
Section 2-205, 2b, and Section 5-501 of these Rules and Regulations.  Adopted 1991, emphasis added



Ewa Nonpotable Water Master Plan, 2004, FEA
Existing and Potential Water Reuse Areas
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2018 Water Reuse Task Force Report (HCR 86 SD1)
• Establish mandatory recycled water use zones
• Upgrade Water Reuse Guidelines
• Allow groundwater recharge with RW
• Recharge aquifers with runoff and RW
• New DOH positions
• Explore waivers for R-1 backup disposal and storage
• Explore Federal funding opportunities
• Mandate use of recycled water where available
• Allow residential R-1 use
• Encourage gray water reuse
• Demonstration Projects



2019 HCPO Conference
Sheraton Maui Resort and Spa
Thursday, September 12, 2019
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• EPA Clean Water Act (NPDES)
• Rules Relating to Water Quality
• Evaluation of Current Codes and Ordinances
• Green Infrastructure/Low Impact Development (LID)  

Design Guidelines
• Storm Water Utility Opportunity/Discussion

26

Key Areas of Focus



Clean Water Act (NPDES)

(MS4)

discharge

RECEIVING 
WATERS

MUNICIPAL 
SEPARATE 

STORM SEWER 
SYSTEM MS4 PERMIT

Reissued JAN 15, 2015

Permit Became 
Effective on FEB. 16, 

2015

Permit Expires on             
JAN 15, 2020 



collect

CATCH BASIN

filter

LOW IMPACT 
DEVELOPMENT

Reduce Pollutants by retaining, reusing 
and/or infiltrating stormwater.

drain

Best Management Practices (BMPs)

infiltrate

reuse



STORM WATER MANAGEMENT PROGRAM
REQUIRED ELEMENTS

Public Participation & 
Outreach

Pollution Prevention 
and Good Housekeeping

Construction 
Site Runoff 

Control

Post Construction 
Storm Water 
Management

Industrial & Commercial 
DischargeMonitoring & 

Implementation 
Plans

Illicit Discharge 
Detection & 
Elimination



City’s Revised Water Quality Rules

• Effective since August 16, 2017 (Amended in December 2018) 
• Construction:  Requires an approved Erosion and Sediment Control Plan 

(i.e. temporary) for any project that has over 120 sq. ft. of disturbed land 
• Post-Construction:  Requires Low Impact Development designs (i.e. 

permanent) for all projects over 1 acres and other priority projects 
(Commercial, Industrial, Parking Lots, High Rises, etc.) over 5,000 sq. ft.
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City’s Existing Codes and Ordinances 

Center for Watershed Protection – Code Review Checklist*
*Tool to assess the extent of Low Impact Development (LID) friendly regulations

City Ordinances
 Land Use Ordinance (LUO), ROH Chapter 21 and 22
 Building Code, ROH Chapter 16
 Plumbing Code Ordinance, ROH Chapter 19
 Complete Streets Ordinance, ROH Chapter 14-33
 Grading Ordinance, ROH Chapter 14-12
 Exceptional Tree Ordinance, ROH Chapter 41-13
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City’s Existing Codes and Ordinances 

Center for Watershed Protection – Code Review Checklist (Cont’d)

Other Rules, Standards and Guides
 Subdivision Rules and Street Standards (Dec. 2000)
 Land Use Permits and Applications
 Complete Streets Design Manual (Sept. 2016)
 Standard Details for Public Works Construction (Sept. 1984)
 Rules Relating to Water Quality (Dec. 2018)
 Storm Water BMP Guide for New and Redevelopment
 Structural BMP Retrofit Technical Design Manual
 Permanent Storm Water BMP Field Manual
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Summary of Key Findings

 Overall Score:  38% (33 points out of 87)
- Scores less than 80% indicate reform of codes and ordinances are 

warranted in order to support Low Impact Development more broadly
 Street Sections to allow storm water discharge to landscaped medians, planters, etc.
 Reconcile conflicts with Complete Streets Manual and Water Quality Rules
 Allow permeable pavement within roadways, driveways and sidewalks
 Develop standard details for green infrastructure
 Require Storm Water Strategic Plans with various Land Use Permits (i.e. Conditional Use, 

SMA, Special District, Plan Review Use/Development) 
 Revise Building and Plumbing codes to allow rain catchment and reuse consistent with 

the UPC 2012
 Revise Parking Ratios, Reduce Parking Requirements to minimize impervious surfaces 

and provide incentives or credits
 Develop new or expand on tree conservation and tree planting ordinances
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Green Infrastructure Technical Design Guidelines



Green Infrastructure – Ala Wai Canal
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Storm Water Management (H.B. Act No. 1325)

36

2015 2017 2019



QUESTIONS



THANK YOU

www.cleanwaterhonolulu.com

City & County of Honolulu
Department of Facility 

Maintenance

Environmental Concern Line

768-3300

For More 
Information:

RANDALL WAKUMOTO, BRANCH HEAD
Storm Water Quality Branch

Ph: 768-3242
Email: rwakumoto@honolulu.gov



Hawaii Congress of Planning Officials 
Presentation: 

Planning for Hawai‘i’s Fresh Water Security

Kaleo Manuel
Deputy Director



Hawai‘i 
Water Plan



Protect & Manage Water Resources

Policy & 
Planning

Regulatory 
Permitting



CWRM Policy –
Water Resource 
Protection Plan 

• High standards of water quality shall be 
maintained

• Quality of the water source should be 
matched to the quality of the water 
needed

• If there is a practical alternative water 
source available, that alternative source 
should be used in lieu of natural supplies



Regulatory Permitting

 Water Use Permit

 Well Construction and Pump Installation Permit

 Stream Channel Alteration Permit

 Stream Diversion Works Permit



Protect & Manage Water Resources

Policy & 
Planning

Regulatory 
Permitting
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