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Executive Summary

Hawai‘i has approximately 83,000 cesspools that discharge an estimated 50 million gallons
of raw sewage into the State’s groundwater and surface waters every day. Cesspools are an
antiquated technology for the disposal of untreated sewage that can pollute groundwater,
drinking waters, and surface waters. Cesspools present a risk of human illness and significant
harm to streams and coastal resources, including coral reefs.

The Legislature has recognized the serious health and environmental concerns of cesspool
pollution and established in 2018 the cesspool conversion working group to develop a long-
range, comprehensive plan for cesspool conversion statewide of all cesspools by 2050. That
law also commissioned; a statewide study of sewage contamination in nearshore marine
areas to further supplement the studies and reports conducted by the Department of Health
(Department) related to cesspools.

This report updates the status of findings of the Cesspool Conversion Working Group and
makes recommendations for potential next steps. Key highlights of this report include:

e All cesspools are substandard sewage disposal systems and pose some level of threat
to their surroundings.

e Some cesspools present more significant immediate risk for human health and
environmental harm and should be upgraded well before 2050.

e (esspools may be upgraded by connecting a central or localized sewer system, or
installing an individual wastewater on-site.

e (Cesspool upgrades can be quite expensive. Significant federal and State funding will
likely be needed to help homeowners with the costs of cesspool upgrades.

For administrative purposes, the Cesspool Conversion Working Group was established
within the Department. The Department convened the first Cesspool Conversion Working
Group meeting in September 2018 and submitted a progress report to the Legislature in 2020
and 2021. To support the development of this plan, consultants were hired to assist in
technical research and three subgroups were developed: finance, technology, and data and
prioritization.
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Cesspool Conversion Working Group Recommendations

The Cesspool Conversion Working Group reviewed internal and external reports, scientific
and policy data, in addition to consulting with various wastewater experts to develop a
thorough set of recommendations to promote a successful and actionable plan to convert
cesspools across Hawai‘l by 2050. Recommendations include actions that can be taken by
the State, County, non-governmental organizations, and the private sector since it will take
interdisciplinary collaboration to successfully fulfil this state-wide goal. The list of
recommendations provided is extensive, however, the group recognizes that more may be
needed as the situation evolves. The recommendations provided below represent a majority
opinion of the working group but where appropriate, narratives are included from members
who dissent on specific positions.

A. Recommendations for Cesspool Conversion Prioritization and Timeline

The working group recommends, based on greater understanding of impacts cesspools have
on nearshore water quality and human health, that the deadline by which cesspools in the
State must be converted should be adjusted to a staggered timeline that would accelerate
the mandatory conversion date for cesspools that pose the highest risk of harming human or
environmental health, as determined by the Hawai'i Cesspool Prioritization Tool and
supporting water quality data. The working group further recommends the adoption of
policies and mechanisms that will facilitate this acceleration and the need for an iterative
process as new findings are established.

A1l. Replace the 2050 deadline, from Act 125 Session Laws of Hawaii (SLH) 2017, for cesspool
conversion as follows:

e Priority 1 zones (13,821 cesspools) converted by 2030

e Priority 2 zones (12,367 cesspools) converted by 2035

e Priority 3 zones (55,237 cesspools) converted by 2050
Approximately 35%, 7%, 21%, and 37% of cesspools in the Priority Level 1 group are located
on O‘ahu, Maui, Kaua‘i, and Hawai’i Island, respectively. Refer to Section 2.3 for priority zone
definitions.

A2. Adopt and implement policies and mechanisms to accelerate cesspool conversions
statewide, prioritizing the highest risk areas. Recommendations include:
e Point-of-sale conversion requirements
e Require a seller’s disclosure form for any property sold that has a cesspool
e Financial incentives including grants, tax credits, and loans to offset the cost of
conversion

A3. Priority areas and/or timelines of cesspool conversion should be updated/evaluated
when significant information, policy, and/or data changes arise. For example, use a higher
resolution map (census blocks or block-groups, rather than larger census tracks) to better
assist managers in identifying urgent problem areas.
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B. Recommendations for Cesspool Conversion Financing

The high upfront costs associated with onsite wastewater system replacement are not
affordable for many Hawaii residents and are the biggest obstacle to cesspool conversion
among all income levels. The working group recommends developing robust funding and
financing options to assist low- and moderate-income homeowners to finance conversions,
as well as incentives for cesspool conversion for all homeowners. The working group further
recommends maximizing the use of available federal funding, which has been a missed
opportunity in the past. There will be a need for a corresponding increase in capacity at both
the state and county levels to effectively access and spend more federal dollars. Additionally,
both the state and counties will need to consider options for either reallocating resources or
generating new revenue to supplement other financing programs and homeowners’ dollars.

B1. Maximize use of available Federal funds such as the Infrastructure Investment and Jobs
Act funds, Inflation Reduction Act and American Rescue Plan Act for State and Counties to
implement cesspool conversion. Conversion solutions may include, but are not limited to,
options for onsite replacement, connections to sewers, and local cluster wastewater
treatment systems. Where appropriate, State, County and local governments should pursue
congressionally designated spending requests for cesspool conversions.

B2. The State and Counties should develop a long-term, low-interest loan program for low-
and moderate-income homeowners.

B3. Partner with private lending institutions to integrate financing for cesspool conversions
into private lending applications. Explore the feasibility of financing cesspool conversions
within existing loan programs such as the Department of Veterans Affairs, the US
Department of Housing and Urban Development, and Fannie Mae.

B4. Maximize use of all available federal, State and local funding, including grant, rebate, and
revolving loan programs. Analyze existing models set up by places like Suffolk County, New
York. Even with federal funding, it is likely that local financing will still be needed to achieve
cesspool conversions by 2050. Another option is to consider fees for homeowners with
cesspools to generate funds to finance or fund cesspool conversions. Special Assessment
Districts (Chapter 12) or Improvement Districts (Chapter 32) could allocate property tax to
finance improvements.

B5. Provide tax credits and rebates for upgrades or connection costs and allow these
incentives to be claimed by a third party on behalf of the homeowner.

B6. Increase personnel capacity at the State and County level to apply for and manage
Federal loans, grants, and other financial assistance programs.

B7. Enact policies to enable nonprofits and community development financial institutions to
help cesspool owners access available funding through the Clean Water State Revolving
Funds.
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B8. Create an entity within the State to help administer and provide federal funding to
Counties, nonprofits, and community development financial institutions for cesspool
conversions.

C. Recommendations for Public Outreach for Cesspool Conversions

Public outreach and education are essential components of a cesspool conversion program.
Wastewater upgrade programs in other jurisdictions found that robust public outreach was
necessary for the success of their efforts.

C1. Establish paid public outreach personnel for cesspool conversion at State and/or County
levels and work with non-profits to educate homeowners about why cesspools need to be
converted, what the due dates are, options and resources available to help with conversions,
and other relevant information.

C2. Fund the development of a comprehensive outreach strategy for cesspool conversions
that educates homeowners on conversion options and resources. Work with existing non-
profits and institutions that support conversions.

C3. Support the development of a web page to serve as an informational clearinghouse with
resources needed for homeowners and wastewater industry professionals. Include
information about priority zones, cesspool impacts, links to priority zone web maps, and
other relevant information.

D. Recommendations for Cesspool Conversion Technology Considerations

Supporting access to certified technology that addresses nutrient pollution reduction and
public

health protection is essential for Hawai‘l‘s unique geology, climate, and land use practices.
The working group seeks to promote the certification and adoption of novel wastewater
treatment and disposal technologies and policies to allow tailored solution.

D1. The Hawaii Department of Health should develop and maintain an online comprehensive
resource of approved technology options, including advantages and disadvantages of
approved technology options for given locations and site conditions (including onsite
systems, sewering systems, and cluster systems).

D2. Collaborate with national onsite wastewater testing centers (like Stony Brook University
Center for Clean Water Technology and Massachusetts Alternative Septic System Test
Center) for onsite wastewater testing, training, and education to test and approve new
alternative wastewater treatment solutions.

D3. The Hawaii Department of Health should update minimum treatment standards (i.e.,
reduction of nutrients) for onsite wastewater technology for ecologically sensitive areas (high
water table, proximity to ocean/streams, prone to sea level rise).
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D4. Establish a pilot program to provide matching funding for trialing wastewater
technologies in coordination with the Department of Health.

D5. The Hawaii Department of Health should develop an online map and database inventory
of all onsite wastewater treatment systems within the state for management and maintenance
tracking.

E. Recommendations for Cesspool Conversion Planning/Program Administration
Undertaking a massive infrastructure project such as converting 80,000 or more cesspools
requires proper planning and administration across stakeholders and governmental
institutions. The working group seeks to set up the State and Counties for successful
implementation of its conversion plan through the following recommendations.

E1l. Require each County to develop a comprehensive integrated wastewater management
plan to include where connections to centralized (public and private) treatment systems are
planned, where individual treatment systems will continue to be needed, and where smaller-
scale “cluster” treatment systems might be utilized. Include financial strategies.

E2. Establish a cesspool section within the Hawaii Department of Health’s Wastewater
Branch to include at least three to four staff to work on cesspool conversions planning,
implementation, permitting, and regulatory framework.

E3. Increase administrative capacity as needed for cesspool conversion on State lands.
Include Department of Hawaiian Home Lands, Department of Land and Natural Resources,
Department of Agriculture, Hawaii Community Development Authority, and Hawaii House
Finance and Development Corporation.

E4. Prioritize environmental justice principles for disadvantaged community needs (i.e.
Department of Hawaiian Homelands), including identifying funding and position(s) to
promote equitable outcomes related to the entire cesspool conversion process.

F. Recommendations for Cesspool Conversion Workforce Development

Converting 80,000+ cesspools will require many professionals in the wastewater field. By
investing in education and workforce development targeted at residents of Hawai’i, it may
enable the State’s economy to grow by offering well-paying jobs while meeting its
environmental goals.

F1. Assess and identify the workforce needs for upgrading all cesspools, including but not
limited to State and County workers, contractors, engineering, permitting and public
engagement. Include research and work already in progress with the community colleges.

F2. Re-evaluate current public sector salaries and whether they are sufficient to attract the
needed workforce. Streamline the hiring process to facilitate filling needed positions.
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F3. Allocate funding to support existing (i.e. the Workforce-4-Water program) and/or the
creation of new workforce training program(s) such as education, certification, on the job
training, partnerships with other agencies, the University of Hawaii system, labor unions,
non-profits, or other entities as appropriate.
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1. Act 132 and Working Group Formation

1.1 Working Group Objectives

The following sections outline progress made to date in the Cesspool Conversion Working
Group’s subgroups (finance, technology, and data and prioritization), and updates on
outreach and collaboration along with long range planning. Each of these sections relate
directly to the fifteen objectives outlined in Act 132, which can also be found on the
Department’s website: https://health.hawaii.gov/wastewater/files/2018/09/objectives.pdf.

1.2 Working Group Formation
Act 132 authorized the establishment of the Cesspool Conversion Working Group and
requested the following representatives be included:

1) The director of health or the director's designee, who shall serve as chairperson

2) The branch chief of the wastewater branch of the Department of Health or the branch
chief's designee

3) Four members representing the appropriate wastewater agency from each county
appointed by the mayor of the county in which the agency is located

4) A member representing the wastewater industry, appointed by the president of the
senate

5) A member representing the financial and banking sectors, appointed by the speaker
of the house of representatives

6) A member of the University of Hawai‘i, Hawai‘i institute of marine biology appointed
by the director of the Hawai‘i institute of marine biology

7) A member of the University of Hawai‘i water resources research center appointed by
the director of the water resources research center

8) A member of the Hawai'i REALTORS® appointed by the speaker of the house of
representatives

9) A member of the Surfrider Foundation appointed by the president of the senate

10) One representative appointed by the speaker of the house of representatives

11) One senator appointed by the president of the senate

Act 132 also gave the authority to the Director of Hawaii Department of Health to approve
of additional working group members. In addition to the list above, representatives from the
Coral Reef Alliance, United States Environmental Protection Agency, State of Hawaif,
Department of the Attorney General, and the University of Hawai‘i Sea College Grant
Program were approved by the Director to be on the working group. Below is a list of the
current members who served on the Cesspool Conversion Working Group. Past members
include Bruce Anderson, Senator Kalani English, Lori Kahikina, Wesley Yokoyama, William
Kucharski, Jason Kagimoto, David Albright and David Smith.
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1 Dr. Elizabeth Char, Chair Director, Department of Health

2 Edward (Ted) Bohlen Member of the Public

3 Stuart Coleman Formerly Surfrider Foundation, WAI

5 Charlene Lani Fernandez Bank of Hawai‘i

6 Ken Hiraki Hawai'i REALTORS®

7 Troy Tanigawa Wastewater Division, County of Kaua'‘i

8 Dr. Roger Babcock Director, City and County of Honolulu, Department of
Environmental Services

9 Ramzi Mansour Director, County of Hawai‘i, Department of
Environmental Management

10  Dr. Darren T. Lerner Director, University of Hawai‘i Sea Grant College
Program and the Pacific Islands Climate Science
Center

11 Representative Nicole Lowen [State of Hawai‘i House of Representatives

12 Kenneth Wysocki USEPA Region 9

13 Eric Nakagawa Director, County of Maui, Department of
Environmental Management

14 Erica Perez Coral Reef Alliance

15 Sina Pruder Wastewater Branch, Department of Health

16 Dr. Kawika Winter Manager, He‘eia National Estuarine Research Reserve,
Hawai‘i Institute for Marine Biology

17  Michael Mezzacapo University of Hawaii Water Resources Research
Center

Table 1: CCWG Member List

1.3 Meeting Overviews

The Cesspool Conversion Working Group has met fourteen times between September 2018
and June 2022 to discuss updates from subgroups and contractors and progress on the 15
objectives. The Cesspool Conversion Working Group has helped inform the scopes and
research objectives of each subgroup. Further details on the duties of each subgroup are
outlined in the following sections.

Minutes and agendas from all meetings can be found on the Department’s website:
https://health.hawaii.gov/wastewater/ccwg/. Highlights from each meeting are as follows:
e September 13, 2018:
o Decision to hire a facilitator to help organize working group structure and
organize meetings.
o Discussion on potential subgroups to examine the objectives outlined in Act
132.
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e October 9, 2018:

O

o

Three established subgroups developed, Finance, Technology, and Data and
Prioritization.

Discussed potential University of Hawai‘i expertise for research objectives.
Reviewed the need for additional expertise.

e November 15, 2018

O

Scope and budget agreed for facilitating contractor, One World One Water,
LLC.

Confirmed working group members for each subgroup.

Assigned objectives to each subgroup for discussion and vetting.

Agreement on the use of Permitted Interaction Groups for each subgroup
meeting.

e January 18, 2019

@)
@)

Approval of Finance, Technology, and Data and Prioritization scopes.
Evaluation criteria and process for vetting proposals identified.

e March 28, 2019

o

O

Approval of Department moving forward with One World One Water, LLC
contract for facilitation, reflecting that Water Resource Research Center will
assist with key research.

Update on procurement process for Technology and Finance consultants.
Overview by University of Hawai‘i on cesspool regulations in other states and
an overview on the state funded sewage contamination study.

Agreement that previous research demonstrates indications of cesspool
pollution in groundwater and nearshore waters, but degree of harm or risk is
not currently well quantified.

e June 21, 2019

O

(@)

Technology and Finance contractor Request For Proposal reviewal in
progress, the Department to make final decision.

University of Hawai‘i to review case studies from other states and share with
Data and Prioritization subgroup, key insights shared with main Working
Group.

Legislative Bill HB551 update.

e October 2, 2019

O

10 |

Carollo Engineering awarded contracts for both Finance and Technology
research scopes. Suggestions to create a matrix of technology options for on-
site treatment and to engage with homeowners to understand what
information they need for guidelines on conversion technologies.

University of Hawai‘i presentation on cesspool conversion approaches of other
states.

Suggestion to invite University of Hawai‘i to share insights on near-shore water
study funded by state legislature.
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1]

December 3, 2019
o University of Hawai‘l research update including overview of relevant case
studies.
April 3, 2020
o Reviewed and approved Data Collection and Prioritization subgroup goals
including five key objectives.
o University of Hawai'‘i research updates.
o 2020 legislative session update.
June 19, 2020
o Scope updates for Finance, Technology, and Data and Prioritization approved.
o Lessons learned from Stony Brook and Suffolk County cesspool conversion
program shared.
October 29, 2020
o Reviewed financial estimates of cesspool conversions and statewide
affordability mechanisms.
o Update on complementary initiative Work-4-Water.
March 30, 2021
o Overview of progress on data and prioritization including discussions on
exemptions and federal financing opportunities.
o Legislative bill SB369 update.
o Update on future sewer expansions through 2050.
April 20, 2021
o Discussion on federal funding options and the opportunity of climate change
as a driver of different wastewater models.
May 18, 2021
o Update on final Hawai‘i Cesspool Conversion Plan draft scheduled for end of
2021 and discussion on recommended inclusions. Final report is due by end
of 2022.
July 29, 2021
o Presentation on University of Hawai‘i research, discussion and comments on
report draft. Update on final Hawai‘i Cesspool Conversion Plan
October 19, 2021
o Discussion on the content of the Hawaii Cesspool Conversion Plan,
specifically the revised prioritization data.
November 16, 2021
o Outreach group shared Legislative initiatives.
o Overview of the Interim Report to the Legislature.
o Discussion of Clean Water State Revolving Fund pass-through program.
December 14, 2021
o Discussion of the Data & Prioritization report results.
February 18, 2022
o Overview of the outline of the Cesspool Conversion Plan

Cesspool Conversion Working Group
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o Cesspool related legislative bill updates.
e March 14, 2022
o Initial discussion on recommendations for the Cesspool Conversion Plan,
requested more input on suggested recommendations from all working group
members.
e April 19, 2022
o Review proposed recommendations and determine method for prioritizing
recommendations to be included in the final Hawai’i Cesspool Conversion Plan
e May 17, 2022
o Determine recommendations for Hawai’i Cesspool Conversion Plan
e June 21, 2022
o Determine recommendations for Hawai’i Cesspool Conversion Plan
e July 12, 2022
o Determine recommendations for Hawai’i Cesspool Conversion Plan
e August 16, 2022
o Determine recommendations for Hawai’i Cesspool Conversion Plan
e September 20, 2022
o Vote to approve recommendations for Hawai’i Cesspool Conversion Plan
e October 18, 2022
o Review final report with recommendations.

1.4 Current Status of Cesspools and Onsite Wastewater Pollution in Hawai’i

There are approximately 83,000 known cesspools in the State. Table 1 estimates the number
of cesspools by island and the estimated total effluent discharge represented by those
cesspools. These data were generated in 2009 and 2014 through a joint effort between the
University of Hawai‘i at Manoa, Department of Health, and the U.S. Environmental
Protection Agency. In 2021, the number of cesspools were updated during the University of
Hawai‘l cesspool prioritization project. Housing data is estimated from the United States
Census Bureau.

. . Estimated Number | Cesspool Effluent Discharges (million
BEht Housing Units of Cesspools gallons per day)
Hawai‘i 82,000 48,596 29.27
Kaua‘i 29,800 14,300 8.61
Maui 65,200 11,038 6.64
O‘ahu 336,900 7,491 4.51
Moloka‘i 3,700 1,400 0.84
Total 82,825 49.87
12 | Cesspool Conversion Working Group
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Figure 1. Example map of cesspool density. Red locations indicate the highest density areas, with orange, yellow,
and green indicating lower density per acre, in that order.

Although the State has a rough estimate of the number of cesspools and a generalized idea
of their locations, an up-to-date georeferenced database of all cesspools and Onsite
Wastewater Treatment Systems in Hawai‘l is needed for diagnosing pollution threats,
community outreach/education, watershed planning support, and to ensure proper Onsite
Wastewater Treatment Systems maintenance. To achieve the highest database accuracy, a
robust ground-truthing effort is needed to verify cesspool/ Onsite Wastewater Treatment
Systems locations and conditions. This effort would require significant human and financial
resources. More research is needed to determine costs and timelines for accomplishing such
a project. It is highly recommended that this effort be initiated and completed prior to
finalizing a long-term cesspool conversion plan. Additionally, previous research by
University of Hawai’i recommends the State develop a comprehensive and robust statewide
Onsite Wastewater Treatment System management tracking program that is part of an
updated database to address current failures and future Onsite Wastewater Treatment
System maintenance and inspections'. States like Oregon and Vermont track Onsite

! 1: Babcock et al. 2014.
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Wastewater Treatment System information through an online system with a public
accessibility component, simplifying the permitting and maintenance tracking process.

Cesspools pose a serious threat to the health of humans and the environment. Future
challenges such as sea level rise complicate cesspool conversion efforts. Sea level rise will
worsen cesspool pollution and solutions require long term planning and strategies to mitigate
future risks. The entire State of Hawai‘i is considered part of the “coastal zone”, meaning
activities on land have an impact on inland water quality and coastal water quality. Rising
sea levels will impact infrastructure along the coast, including cesspools and Onsite
Wastewater Treatment Systems. Hawaiian models have detailed how sea level rise reduces
the soil treatment zone between Onsite Wastewater Treatment Systems and groundwater,
making their treatment less effective and providing a pathway to contaminate groundwater.
Dye tracer studies along Puako shoreline have shown that sewage can reach the shoreline
between three hours and ten days due to Hawai’i’s porous geology and high groundwater?.
Results conclude that the underlying geology, rather than OSDS type, primarily controls the
speed at which sewage reaches the shoreline. Other coastal states such as Florida are also
facing similar challenges. In a recent report, researchers found that Miami-Dade County will
experience groundwater levels within a half-foot of the surface for more than 25% of the year
by 2040°. The 2022 Hawai‘i Cesspool Prioritization Tool identifies which cesspools are
vulnerable to sea level rise. Future sea level rise conditions must be considered when
developing a long-term cesspool conversion plan to ensure longevity and resilient solutions
for those impacted.

There are several examples of areas in Hawai‘i that have seen decreases in coral cover near
locations with high nitrogen levels. Elevated nutrient concentrations from sewage pollution
can stimulate benthic macroalgae resulting in phase shifts from coral to macroalgal-
dominated reefs®. A 2014 report to the Hawai‘i Division of Aquatic Resources found coral
coverage decreased nearly fifty percent at various sites around Puakd, an area with high
levels of nitrogen, short groundwater travel time, and high levels of bacteria in nearby waters.
Many other studies have connected wastewater discharges with decreased species diversity,
excessive algae growth, human illness, and substantially altered ecosystems. The recently
completed Act 132 report, titled: State-Wide Assessment of Wastewater Pollution Intrusion
into Coastal Regions of the Hawaiian Islands, provides an understanding of the sources of
nearshore sewage pollution, including verifying estimated sewage discharge amounts and
the distribution using nitrogen analysis of algae.

2 Tracy N. Wiegner et. al., 2021, Identifying locations of sewage pollution within a Hawaiian watershed for coastal water quality
management actions.

3 Miami-Dade County Department of Regulatory & Economic Resources, Miami-Dade County Water and Sewer Department, &
Florida Department of Health in Miami-Dade County, 2018.

4 Hawai‘i Division of Aquatic Resources, 2014, Understanding the consequences of land-based pollutants on coral health in South
Kohala.
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The study compared the impact of sewage pollution between areas with high Onsite
Wastewater Treatment System density and nearby areas impacted by agriculture only or
with little land-based pollution impact.

Figure 2. Modeled nitrogen flux shown in three color ranges with low amounts of nitrogen shown in green, moderate
amounts in yellow and high amounts in red. Source: Act 132 Report: State-Wide Assessment of Wastewater Pollution
Intrusion Into Coastal Regions of the Hawaiian Islands.

To date, there have been limited educational/outreach campaigns to inform the public about
cesspool pollution and actions being taken by government organizations and the private
sector regarding cesspool conversion. The Cesspool Conversion Working Group
recommends identifying funding and organizing a coordinated effort between stakeholders
to perform outreach and education throughout the various stages of cesspool conversion
plan development.

Since Act 125 passed in 2017, and prioritizing areas for cesspool conversion, there have been
only 194 cesspools converted. The State’s current method to track onsite wastewater system
maintenance and permitting lacks mechanisms to keep track of the number and location of
cesspools converted each year.
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2. Cesspool Prioritizations, Impediments, and Exemptions

Objective 3: Identify areas where data is insufficient to determine a priority classification of cesspools for
conversion and determine methods and resources needed to collect that data and conduct analysis of those areas.

Objective 4: Modify, amend, and develop definitions and criteria for priority upgrade areas, as identified in the
Department's report conducted pursuant to Act 125; Session Laws of Hawai‘i 2017, identify the preferred
alternative waste treatment systems or sewerage connections for these priority areas, and consider and make
recommendations on whether cesspools in these priority areas should be required to convert sooner than 2050.

Objective 8: Identify physical, practical, and financial impediments that may be encountered by land owners who
are required to connect pre-existing cesspools to a sewer system or convert cesspools to individual waste
treatment system and recommend solutions to those impediments.

Objective 14: Consider whether exemptions should be granted for some mandatory conversions based upon
geology, topography, soil type, availability of land, or other relevant factors and make recommendations to the
department relating to establishing rules for those exemptions.

2.1 Areas of Insufficient Data

Prioritizing which cesspools pose the greatest hazard to human and ecosystem health can
help organize and create a more efficient conversion process from which upgrade timelines
and sound policies can be created. Prioritization of which cesspools pose the greatest risk is
essential due to the large number of cesspools across Hawai‘i and limited resources and
materials for conversion. In 2017, Department of Health developed an early prioritization
method to help identify high-priority cesspools across the State. This effort was unable to
classify all cesspools. The 2017 effort was preliminary, however, at the time it still provided
valuable methods to evaluate cesspool hazards.

In 2021, Department of Health contracted researchers at University of Hawai‘i to review the
2017 prioritization methods and develop a more complete and objective prioritization
process. The University of Hawai‘i team created the Hawai‘i Cesspool Prioritization Tool and
produced the 2022 Hawai‘i Cesspool Hazard Assessment & Prioritization Tool Report, which
prioritizes all cesspools in the state and includes an interactive web based map and accessible
website allowing for quick visualization of the priority areas, and improved education and
outreach with the associated data. The full report is provided in Appendix G.

The Hawai‘i Cesspool Prioritization Tool uses statewide datasets with at least 90%
geographic coverage of the four major Hawaiian Islands (Molokai lacked the necessary data
and could not be included in the tool at this point in time. Further analysis could be performed
to integrate those data in the future). The careful, comprehensive selection of the datasets
that feed into the tool means that every cesspool was able to be evaluated in the process.

While updating the prioritization method, the Hawai‘i Cesspool Prioritization Tool authors
were asked to make recommendations to identify potential exemption criteria for groups of
cesspools that are unlikely to severely impact the environment and human health. All
cesspools are substandard sewage disposal systems and pose some threat to their
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surroundings. Therefore, each cesspool in the inventory was assigned a priority ranking, and
none are considered by this analysis to be exempt from conversion. Future exemption
criteria could be developed, however, they should be done in a manner that is consistent
with Act 125 principals and methods that continue to provide protection to human and
environmental health.

The Hawai‘i Cesspool Prioritization Tool is structured in such a way that it is open source.
The code and data used in the tool are publicly available for use and scrutiny by scientists,
policy makers, or others. The platform’s flexible design allows future data to be incorporated
as it becomes available or as policy changes are made. For example, comprehensive
nearshore ocean circulation data was limited, however, as new data becomes available it can
be reviewed and incorporated into the tool as appropriate.

Finally, because the impacts of wastewater effluent are cumulative, the tool aggregates
cesspools into census-based geographic areas (e.g. blocks, block groups, and tracts). There
are approximately 320 census tracts within the state of Hawai‘i, and of these, just over 100
have a sufficient number of cesspools (i.e. greater than 25) to be ranked by the Hawai'i
Cesspool Prioritization Tool. This structure allows the Hawai‘i Cesspool Prioritization Tool
results to be combined with census data, or data which is similarly structured for additional
analysis by internal or external stakeholders. This type of configuration can help outreach
and education efforts by tailoring specific needs based upon data and the results, such as
household income and persons per house, among others. As the conversion plan is refined,
the Hawai‘i Cesspool Prioritization Tool can continually be used with new data for
consistency, while still providing accurate results and a solid basis on which to prioritize
cesspools.

2.2 Conversion Impediments

Successful conversion of cesspools begins with proper planning, identification of
impediments, and inclusion of the various participants in the process, including homeowners,
businesses, manufacturers, academia, wastewater industry experts, and government
officials. Because a conversion process involves interdependence on various stakeholders,
any breakdown from one link in the chain can cause challenges for all. Based on the various
research provided to the Cesspool Conversion Working Group, several key areas have been
identified as conversion impediments. These may involve stakeholders at multiple levels,
and careful consideration should be given when developing conversion plan objectives to
address these challenges.

The first major impediment to successful cesspool conversion is physical limitations like land
area, geology, and sea-level rise. Cesspool conversion requires adequate land area to build
most Onsite Wastewater Treatment Systems. Home lots in Hawai’i, on average, are smaller
than some of the mainland counterparts identified in this report, presenting unique
engineering challenges when siting and installing equipment. Hawai’i also has a varied and
unique climate, topography, and geology. Proper soil and underlying geology are important
to how an onsite wastewater treatment system treats wastewater and discharge. Hawai‘i's
young, fractured volcanic geology presents many difficult challenges and must be properly
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considered when engineering an Onsite Wastewater Treatment System. Home lots with
extremely steep slopes also present challenges in wastewater treatment and installation;
ideal lots have gradual or no slope. Finally, a very important physical impediment to properly
functioning Onsite Wastewater Treatment System is the depth to groundwater under a
system. This issue is increasingly important because most development in Hawai‘i occurs on
the coastal plain. Research indicates that sea level rise in Hawai’i is to continue at a rate of
one to four inches per year®. This rise can, and does, push groundwater levels higher, which
can flood onsite wastewater treatment systems and cause pollution to enter the groundwater
and ocean. Ensuring that new systems are properly installed and designed to handle future
physical conditions like sea-level rise, flooding, and extreme weather events is vitally
important. In many difficult situations, the landowner will have the additional requirement of
applying for a variance to allow for the construction of an individual wastewater system that
may not be designed and constructed to meet existing Chapter 11-62, Hawaii Administrative
Rules (HAR) requirements under U.S. Environmental Protection Agency guidelines.

The second major impediment to a successful cesspool conversion involves limitations in the
availability of resources, including financial assistance, Onsite Wastewater Treatment
System workforce capacity, and administrative processes like Onsite Wastewater Treatment
System design, permitting, and planning. Perhaps the most pressing impediment is the
availability of financial assistance to convert cesspools. Research has shown that paying for
cesspool upgrades is a top consideration among homeowners and is an extreme financial
burden for 92% of Hawai‘i’s homeowners. Finding long-term sustainable sources of funding
is paramount to a successful conversion program. Additionally, because many cesspools will
need to be converted each year, planning and coordination needs to occur between agencies
tasked with administering the plan and those involved in training, installing, and
manufacturing to ensure an adequate supply of materials, workers, and equipment as
demand increases.

Finally, the third major impediment is technological, including items such as supply chain or
manufacturing issues, appropriate nitrogen removal, and methods to track and monitor
Onsite Wastewater Treatment System performance. Prior to demand being created for
cesspool conversion through the creation of new regulations or financial assistance, a plan
should identify proper technologies for nitrogen removal and collaborate with local industry
to help reduce barriers to production or shipping of equipment.

2.3 Defining Priority Upgrade Areas

The Hawai‘l Cesspool Prioritization Tool uses data with a geographical (i.e. map-based
component) to integrate multiple types of risk factors posed by cesspools to visualize, assign,
and rank each factor at the individual cesspool level and at the community level. The data
used within the tool includes physical drivers (e.g. things that impact the movement of
pollution and water quality, including proximity to environmentally sensitive areas) and
impacts on social and ecological assets (e.g. damage to reefs, impacts to tourism, etc.). The

5> State of Hawaii, 2022, Rising Sea Level: What is Happening Now.
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Hawai‘i Cesspool Prioritization Tool did not evaluate existing infrastructure elements such
as nearby sewer mains, injection wells, or future sewer plans. However, these are essential
elements that should be included in an overall conversion scheme and further discussed in
this report. The Hawai‘i Cesspool

Prioritization Tool authors were asked

to continue the previous numerical

categories as done in the 2017 process

to maintain  continuity  among

homeowners and others who were

used to the previous titles.

The new prioritization method utilized
in the Hawai‘i Cesspool Prioritization
Tool organizes each geographic area
(i.e. census tract) into three categories,
and now categorizes all cesspools,
unlike the 2017 efforts. The three
categories include:

Priority 1: Greatest contamination hazard (map color of red)
Priority 2: Significant contamination hazard (map color of orange)
Priority 3: Pronounced contamination hazard (map color of yellow)

Hawai‘i Cesspool Prioritization Tool categories are defined by the mathematical quartiles of
25% and 50%:

e The top 25% highest scoring areas designated with the Priority Level 1 ranking

e The next lower 75% to 50% with Priority Level 2

e The bottom 50% as Priority Level 3

The breakpoint categories can be revised based on management strategies, policy needs, or
updated research and data.

The total number of cesspools in the state categorized as Priority Level 1 was 13,821, with
12,367 and 55,237 as Priority Level 2 and Priority Level 3, respectively. Approximately 35%,
7%, 21%, and 37% of cesspools in the Priority Level 1 group are located on O‘ahu, Maui,
Kaua‘i, and Hawai‘i Island, respectively.

A full overview of the Hawai‘i Cesspool Prioritization Tool methods and limitations can be
found in Appendix G. As of 2022, the Hawai‘i Cesspool Prioritization Tool is the most
objective, comprehensive, data-driven prioritization method provided to the Cesspool
Conversion Working Group and Department of Health that can assist with the conversion
process. The Hawai‘i Cesspool Prioritization Tool prioritization process, similar to other
methodologies in North America, involves some subjectivity and policy decisions for
resource managers.
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Figure 3. 2021 Statewide map highlighting the simplistic design of the three-tiered categories, census tracts, and
their respective colors to signify a priority score. Each dot represents a cesspool and its corresponding color
represents its prioritization category.

Though not explicitly touted in the Hawai‘i Cesspool Prioritization Tool, the tool can help
agencies decide on which onsite wastewater technologies match well in certain priority areas
based on the detailed data layers. The Hawai‘i Cesspool Prioritization Tool assesses several
physical drivers, which are elements that control the movement, reduce capacity, or
otherwise affect the overall level of impact a cesspool has on the land and also the water
quality nearby. Much of the data used in the Hawai‘i Cesspool Prioritization Tool is also used
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by agencies like Department of Health or county water supply departments for source water
protection and public health.

The impact an individual cesspool has on its surroundings depends on many factors. Even
with readily available data, it is difficult to fully assess impacts due to various environmental
factors and complex site-specific interactions that occur. It is important to acknowledge that
no tool can completely predict or assess all environmental variables. Primary factors that
contribute to the Hawai‘i Cesspool Prioritization Tool include physical factors such as soil
suitability and surrounding geology, location, and proximity to environmentally sensitive
areas like wetlands and coastlines. Additional factors include ecological assets affected
through the coastal discharge point of effluent and cumulative impacts of other nearby
cesspools. Importantly, the tool’s concept is based on the hypothesis that the more cesspools
in an area, the less effective natural soil and subsurface systems will be at degrading cesspool
effluent. The Hawai‘i Cesspool Prioritization Tool can be used to help inform critical policy
decisions such as timelines of conversions.

Key Concepts: All cesspools are substandard sewage disposal systems and pose some threat
to their surroundings. Therefore, each cesspool in the inventory was assigned a priority
ranking, and this analysis considers none to be exempt from conversion. A shift in priority
ranking from the 2017 effort is to be expected due to the amount of available data and the
use of census tract areas to frame the overall cumulative scores. The few areas with previous
scientific data supporting the presence of wastewater pollution should be treated accordingly
and factored in separately when developing conversion schemes.
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3. Cesspool Alternatives

Objective 2: Consider and recommend means by which the department of health can ensure that cesspools are
converted to more environmentally-responsible waste treatment systems or connected to sewer systems.

Objective 11: Consider alternative wastewater equipment and technologies appropriate to the various areas
where cesspools are located that may better protect the environment at lower or comparable cost and how the
equipment or technologies can be incorporated as part of the long-term solution to wastewater treatment issues.
These alternatives may include, without limitation, graywater systems, constructed wetlands, and other available
technologies.

3.1 Conversion Options
There are generally three options for cesspool conversions, including: collection, treatment,
and disposal.

e Connection to existing or new centralized sewer systems. In the large municipal areas

22|

of Hawai‘i, homes and businesses are connected to county or privately owned, sewer
collection and treatment systems, where the wastewater flows to a large centralized
treatment facility for treatment and disposal. Centralized sewer collection and
treatment systems are cost effective because of economies of scale, treating the water
either for discharge to the Pacific Ocean or for water reuse applications (e.g., golf
course irrigation). However, there are significant capital investments required by
counties or private developers, and connections to centralized systems may not be
feasible for many cesspool conversions.

Connection to decentralized sewer systems. Decentralized sewer systems (also
“cluster” wastewater systems) are similar to centralized sewer systems, but typically
have a smaller collection system service area and wastewater treatment facility.
Decentralized treatment can range from passive treatment with soil dispersal to more
sophisticated, mechanical treatment, such as membrane bioreactors. Within the rural
areas of Hawai‘i, which are extensive, the costs to dig and construct long sewer
systems from remote locations to a centralized treatment facility are substantial.
Conversion of cesspools to new Onsite Wastewater Treatment System and disposal
systems. A 2004 survey conducted by Department of Health Clean Water Branch
showed that approximately 38% of the households in Hawai‘i had onsite
decentralized wastewater treatment system, including cesspools. Since many of the
cesspools are in rural areas without centralized wastewater systems, conversion to
Onsite Wastewater Treatment System and disposal may still be the most cost-
effective option for some homeowners, as long as permitted engineering for disposal
is possible.
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3.1 Onsite Wastewater Treatment Technologies, Disposal, and Solutions

Most Onsite Wastewater Treatment System can be broken into two main phases of
treatment: the initial treatment phase and the
final treatment/disposal phase. Some treatment
includes an extra step where the wastewater is
disinfected. The initial treatment phase of an
Onsite Wastewater Treatment System is where
the settling/sorting of wastewater occurs and
bacteria begin to breakdown waste. The final
treatment/disposal phase is where most of the
“cleaning” happens in an onsite wastewater
treatment system treatment train. It is also the
stage when effluent is returned to the

environment. Many of the systems described in this section are described in greater detail,

including a technology decision making matrix, in the Cesspool Conversion Technologies

Research Summary Report prepared by Carollo Engineers, located in Appendix B.

On the surface, wastewater treatment is fairly simple. Aerobic (oxygen loving) and anaerobic
(non-oxygen loving) bacteria, which exist in our excrement and the environment, breakdown
waste into chemical elements that can be utilized by the environment. However, certain
elements like excessive amounts of nitrogen can cause problems such as excess algae growth
on coral reefs. Therefore, it is important to further treat waste to breakdown elements into
forms that reduce damage to the environment. All Onsite Wastewater Treatment System
release some forms of these elements into the environment. However, improperly
functioning systems can introduce higher levels of nitrogen, phosphorus, organic matter, and
bacterial and viral pathogens into surrounding groundwater and coastal waters. The next
section will briefly summarize wastewater equipment and technologies appropriate to
Hawai‘i to protect the environment and human health.

3.1.1 Initial Treatment Phase Options

electricity costs.

systems can properly treat
wastewater and remove
dangerous pathogens while
returning water safely to the
ecosystem.

Mostly passive,
however, some systems
may need pumping
stations to have the
waste reach the
disposal field.

Type Cost Overview Maintenance Challenges
Septic Tanks  [Lowest initial The most common conversion [Septic tanks are Can be large and
and Leach treatment treatment technology thatis [recommended to be difficult to install in
Fields technology costs. |approved for use in Hawai‘i. Injpumped to remove certain geographies.
(Approved by a tank, solids, fats, oils and scum layers of fats, oils
HAR 11-62) Pumping costs grease are settled out and and grease every three |Not adequate at

~$300. anaerobic bacteria break to five years depending |removing large
down the waste. When paired |on treatment and amounts of nutrients
Typically no with a disposal field the two |household size. in human waste, i.e.

nitrogen.

Vulnerable to sea-
level rise, floods,
earthquakes.
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Small lot sizes without
a substantial soil layer
will prevent proper

installation.
Aerobic Highest initial Using aerobic (oxygen loving) |ATUs are recommended |Can be large and
Treatment treatment bacteria to treat the to be pumped to difficult to install in
Units and technology costs. |wastewater more than a remove scum layers of |certain geographies.
Leach Fields typical septic tank. Removes [fats, oils and grease
(Approved by |[Pumping/annual more nitrogen than a septic  |every three to five years|Many moving parts
HAR 11-62) maintenance costs [tank but should be paired depending on and greater
~$600. with a denitrifying final treatment and homeowner
disposal system for maximal |household size. involvement.
Requires electricity. [nitrogen removal.
Requires electricity and [Vulnerable to sea-
More efficient at removing regular semi-annual level rise, floods,
nutrients in human waste, i.e. |inspections (per HAR earthquakes.
nitrogen, than a septic tank. |11-62.33.1(b)(4)(A)) by
qualified service Sensitive to high and
providers. low temperatures,
toxic chemicals,
Requires special alarms |power failures, and
to alert homeowners of |large flow variability.
failures.
Small lot sizes without
a sufficient soil layer
prohibit proper
installation of
disposal methods.
Supply chain concerns
for operation and
maintenance.
Fixed Media [Higher costs than a |Uses aerobic (oxygen loving) |Systems can be passive |Can be large and
Treatment and [septic tank and bacteria that live on a special |and do not require difficult to install in
Disposal typically is paired |type of media surface and electricity which certain geographies.
with a septic tank. |treats the wastewater as it reduces annual costs.
moves through the media. However, there are Many moving parts
Typically, does not moving parts which and greater
require electricity. [More efficient at removing would require periodic |homeowner
nutrients in human waste, i.e.,|inspection. involvement.
Pumping/annual |nitrogen, than a septic tank.
maintenance costs Requires special alarms [Vulnerable to sea-
~$300. to alert homeowners of |level rise, floods,
failures. earthquakes.
Small lot sizes without
a sufficient soil layer
prohibit proper
installation of
disposal methods.
Ultraviolet Requires electricity. |Ultraviolet disinfection is a Ultraviolet systems Disinfection may be
Disinfection Extra cost for polishing step that follows require periodic required near
Lamps difficult areas other treatment, such as replacement/cleaning |[sensitive waters and
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(Approved by

located near

septic tanks; disinfected

of the quartz sleeves to

drinking water

located near
sensitive
waterbodies.

disinfected effluent then flows
to the disposal system.
Chlorine systems use
elements of chlorine to
destroy bacteria, viruses, and
pathogens.

the system and
chemical application.

Requires special alarms
to alert homeowners of
failures.

HAR 11-62) sensitive effluent then flows to the ensure transmission of |sources.
waterbodies. disposal system. Ultraviolet [the Ultraviolet radiation
systems use lamps emitting  |into the wastewater.
ultraviolet light that acts as a |Ultraviolet bulbs must
physical disinfection agent to |be replaced annually,
destroy bacteria, viruses, and |and regular inspections
pathogens. are needed to ensure
the correct operation of
Ultraviolet systems do not use [the system.
chemicals and are not space |Requires special alarms
intensive. to alert homeowners of
failures.
Chlorine Requires electricity. |Chlorine disinfection is a Chlorine systems Disinfection may be
disinfection polishing step that follows require periodic required near
(Approved by |Extra cost for other treatment, such as inspections to ensure  |sensitive waters and
HAR 11-62) difficult areas septic tanks or ATUs; the correct operation of |drinking water

sources.

Uses chemicals
requiring proper
usage and storage.
Residual chemicals

may enter the
environment.

Not appropriate for
homes connected to
shoreline areas.

Table 2. Initial Treatment Options.

There are many types of Onsite Wastewater Treatment System and disposal methods
approved for use in Hawai‘i (see Table 2). More advanced or new initial treatment technology
must undergo testing, often done in conjunction with the National Science Foundation
standards to confirm a systems feasibility. Department of Health requires NSF245 and/or
NSF40 certification in order to install advanced treatment technologies in Hawai‘i under HAR
11-62.

Similar to other locations, Onsite Wastewater Treatment System installed in Hawai‘i can be
impacted by events like sea-level rise, flooding, and earthquakes. More advanced units use
electricity to run pumps or aerators, adding costs to the operation of the unit and typically
require annual maintenance to ensure it is treating wastewater to the desired level. Hawai‘i’s
high electricity costs and limited distribution lines may limit where certain technology can
be installed. Performance can be impacted by high and low temperatures, heavy loading of
solids, toxic chemicals (like chemical cleansers), power failures, and flow variability. A septic
tank may be required prior to advanced treatment technology, increasing the amount of
space needed. However, advanced systems may reduce the size of the final disposal system
needed. Advanced units are often installed in areas with poor soil conditions or adjacent to
sensitive water bodies. Occasionally advanced units will be paired with a disinfection system
when very poor conditions exist for a final disposal area, such as extremely high-water tables
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or being adjacent to a river, ocean, or lake. The most common types of onsite disinfection
units use chlorine tablets or ultraviolet radiation to destroy harmful pathogens.

3.1.2 Final Treatment/ Disposal Options

After the wastewater undergoes a type of initial treatment, the effluent heads to the final
treatment and disposal phase. This stage often uses a series of pipes with perforations and
aerobic bacteria residing in the soil to break down the waste products. These bacteria (in
combination with the physical characteristics of the gravel and soil) further treat, filter, and
dispose of the remaining wastewater. Commonly referred to as a soil absorption system or
leach field, these areas contain a significant portion of the entire treatment process (where
bacteria and pathogens die and nitrogen can be converted to less harmful forms). Final
disposal systems are carefully engineered to ensure proper treatment and timing. Some
newer soil absorption system technology uses additional media like wood chips to further
treat wastewater and remove significant amounts of nutrients like nitrogen. The next section
will discuss final disposal systems and other technologies that treat wastewater to help
Hawai‘i meet its cesspool conversion goals. Options of final treatment and disposals include:

3.1.2 Final Treatment/ Disposal Options

Type

Cost

Overview

Maintenance

Challenges

Inground/Mound
Soil Absorption
System (Approved by
HAR 11-62)

Least expensive,
however can
become costly
depending on site
requirements.

Most common/ proven
technology. Most
common form of final
treatment/disposal,
however not the best
option for environmental
protection.

Mostly passive
operation, limited
maintenance.

Sensitive to misuse,
including excessive
grease, oil, and fat

use.

Requires a significant
amount of space and
not all sizes can
accommodate.

Requires specific
sand/gravel types.

Susceptible to
damage from roots,
cannot place
structures on top of
the area.

Extremely susceptible
to sea level rise.

Nitrogen Reducing
Biofilters (Approval
under review)

Moderately
expensive, typically
more than an
inground/mound
system. Cost can
fluctuate based on
the cost of the
carbon materials.

Combines elements of an
inground/mound system
with a carbon source to
significantly reduce
nitrogen.

Research is being
conducted at University of
Hawai‘i to develop a non-
proprietary system for use
in Hawai‘i.

Mostly passive, can
be difficult to replace
carbon source for
nitrogen reduction.

Sensitive to misuse,
including excessive
grease, oil, and fat

use.

Requires a significant
amount of space not
all lot sizes can
accommodate.

Requires specific
sand/gravel types.

Susceptible to sea
level rise, damage
from roots, cannot
place structures on

top of the area.
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Recirculating Sand
Filters (Approval
under review)

Moderately to
extremely
expensive.

Raised and boxed area
with special sand and lines
to disperse effluent in a
timed manner.

Very useful in areas with
difficult site conditions
(such as high-water table)
or where there is limited
space. Once effluent
reaches the bottom it can
be recirculated and run
through the treatment
process again or head to a
paired soil absorption
system or seepage pit.

Needs frequent
maintenance of
pump and piping to
maintain proper
treatment.

Structural
components made of
wood can be prone to
rot.

Care must be given to
ensure plant roots do
not destroy elements
of the system.

Can require a
significant amount of
space depending on
system combinations.

Drip Dispersal
System (Approved by
HAR 11-62)

Can be expensive
depending on site
conditions and the
size of the system.
However, typically
excavations costs
are less.

Small-diameter
pressurized pipes deliver,
precise, even doses of
effluent to the
surrounding soil for
treatment.

Can be used to irrigate
landscaping.

Because of the small
pipe size, these
systems use tanks,
filters, and pumps
which require annual
maintenance and
electricity.

Can require a
significant amount of
space to place piping.

Can require
unclogging or
descaling of emitters
depending on
effluent and filter
quality.

Bioreactor Gardens
or Constructed
Wetlands (Approval
under review)

Costs are difficult to
determine due to
the limited number
of systems designed
and installed.
However, by using
locally sourced
materials and as the
number of systems
increase, costs will
likely decrease.

Mimic the process of
treatment that occurs in
natural wetlands.
Wastewater enters a lined
area with sand, gravel, soil
and other special media in
which plant roots and
microbes live in and take
up and treat the waste.

Though the systems
are mostly passive,
preventative
maintenance is
required.
Additionally, special
care must be given to
the plants
performing the work.
This can be an
additional cost if a
professional is hired.

May use gravity
distribution or have
pumps that evenly
distribute the
effluent, complicating
the system.

Additional, but much
smaller, conventional
soil absorption
system may be
downstream to treat
waste further.

Use special plants
that must have
optimal growing
conditions.
Vulnerable to
flooding.

Evapotranspiration
Systems (Approved

Cost can fluctuate
significantly
depending on size,
location, and
materials.

Watertight lined pits or
open-air tanks (with
vents) where the
wastewater flows into
them and evaporates into
the atmosphere. The
effluent never touches soil

Typically, limited
maintenance is
needed for these
types of system.

Require special
climate conditions,
with ample amounts
of sunshine and
limited to no
precipitation.
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by HAR 11-62) or groundwater, making it
especially useful for
difficult sites.

Table 3. Treatment and Disposal Options.

Inground/mound soil absorption systems are the most common form of final
treatment/disposal used in onsite wastewater treatments. If soil conditions are appropriate
for wastewater treatment/disposal a series of shallow trenches are dug and lined with gravel.
Perforated pipes or plastic chambers are then laid out parallel to each other and connected
to a distribution box located after the initial treatment technology. The piping or chambers
are then covered with soil and grass. Systems are often close to the surface to allow for the
constant exchange of oxygen to help the bacteria break down the waste. When soil
conditions are suboptimal, but still semi suitable, a mound system can be built. These
systems often exist when there is a high-water table. The mound uses engineered sand/soil
designs to build up enough space between the groundwater table, allowing adequate
treatment through unsaturated soil. Mound and inground systems can require pumps if the
treatment area is higher than the septic tank or other initial treatment unit. These systems
require a significant amount of space but can be made smaller if an appropriate initial
treatment unit is used. Mound/inground soil absorption systems require limited
maintenance and are often the least expensive final treatment/disposal mechanism.
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Figure 4. Conventional Inground Septic System. Source: U.S. Environmental Protection Agency.
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Figure 5. Mound Septic System. Source: U.S. Environmental Protection Agency.

Though there is some nitrogen removal in an inground or mound soil absorption systems, it
is limited. By adding an anaerobic layer under a soil absorption system and a source of
carbon, bacteria can significantly reduce the amount of nitrate released into the environment.
These final treatment/disposal systems are often known as nitrogen reducing biofilters.
Nitrogen reducing biofilters are typically passive and do not require electricity. Nitrogen
reducing biofilters are usually greater in depth than a conventional mound or inground soil
absorption system, which may mean more space is needed between the water table to install
them. Some nitrogen reducing biofilters are lined and could potentially be placed in areas
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with a shallower groundwater table. Research is occurring at the University of Hawai‘i at
Manoa to develop nitrogen reducing biofilters specific to Hawai‘i’s geological and
hydrological needs.

Figure 6. Nitrogen Reducing Biofilter. Source: EPA.

Recirculating sand filters are another form of final treatment/disposal. Recirculating sand
filters are approved for use in Hawai‘i and are NSF40 and NSF245 certified. A recirculating
sand filter is a lined box filled with sand that uses pressurizing effluent distributed (by spray
nozzles) to the top of the bed of sand. The wastewater is treated as it percolates through the
sand. As it reaches the bottom, a portion of the water is pumped back to the pump chamber
or the treatment process, and another portion passes on to a final disposal such as a soil
absorption system, drip irrigation, or a seepage pit. The nitrate in the recirculated water
undergoes denitrification under anaerobic conditions. The greatest benefit of recirculating
sand filters is that they can remove up to 50% of total nitrogen. Recirculating sand filters
require annual maintenance, proper protection of the filters, and electricity is needed to run
alarms, pumps, and filters to recirculate the wastewater. Recirculating sand filters are good
choices for areas that may be impacted by rising groundwater levels.
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Figure 7. Sand Filter Septic System. Source: U.S. Environmental Protection Agency.

A drip dispersal system uses small-diameter pressurized pipes to deliver small, precise, even
doses of effluent to the surrounding soil. Drip dispersal systems are very similar to a
conventional inground soil absorption system through filtering and bacterial decomposition
of the effluent. Drip dispersal systems utilize consistent dosing by using a special pump/
holding tank. Most drip dispersal systems also use filters prior to being distributed into the
piping to prevent clogging. Pipes are typically installed six to twelve inches deep and spaced
around two feet apart. Pipes are often laid out with the lines running parallel, but there is
flexibility to accommodate irregularly shaped sites or contoured slopes. Drip dispersal
systems require electricity to run the pumps, filters, and alarms. Due to their complexity, drip
dispersal systems require annual maintenance to clean filters, flush lines, and check electrical
components.

32 | Cesspool Conversion Working Group
Final Report to the 2023 Regular Session Legislature



Figure 8. Drip Distribution Septic System. Source: U.S. Environmental Protection Agency.

Bioreactor gardens or constructed wetlands mimic the process of treatment that occurs in
natural wetlands. Effluent enters a lined area with sand, gravel, soil and other special media
in which plant roots and microbes live in and take up and treat the waste. Sometimes these
systems use gravity distribution or have pumps that evenly distribute the effluent. Additional,
but much smaller, conventional soil absorption systems may be downstream of a constructed
wetland to treat waste further. These use special plants that must have optimal growing
conditions. Many bioreactor gardens or constructed wetlands do a good job at removing
nutrients from wastewater, making them good choices when dwellings are near sensitive
water bodies.
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Figure 9. Constructed Wetland Septic System. Source: U.S. Environmental Protection Agency.

Evapotranspiration systems are watertight lined pits or open-air tanks (with vents) where the
effluent flows into them and evaporates into the atmosphere. The effluent never touches soil
or groundwater, making it especially useful for difficult sites. However, evapotranspiration
systems require special climate conditions, with ample amounts of sunshine and limited to
no precipitation.
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Figure 10. Evapotranspiration Bed Septic System. Source: U.S. Environmental Protection Agency.

3.2 Alternative Technologies

The science of wastewater treatment is expanding rapidly. There are new
technologies/solutions being engineered rapidly that can help solve major hurdles in the
onsite wastewater treatment industry, such as space requirements or nitrogen removal.
Many of these technologies are not a panacea and may require site adaptations. However,
adopting policies that encourage innovation in wastewater technology can benefit all by
reducing costs, decreasing regulatory hurdles, and increasing availability. This section will
briefly explain some technologies that do not fit into the typical two phase onsite wastewater
treatment systems described above and are either available or being piloted for use in
Hawai'i.

Composting toilets are a self-contained or centralized system that uses little to no water and
the biological process called composting to break down human waste to basic elements and
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humus. Composting toilets often separate solid and liquid wastes to simplify the composting
process. The composting process is often labor intensive and requires considerable
maintenance and upkeep. Capacity is limited by the size of the composting tank and the
systems can occupy significant space inside the dwelling. Composting systems perform best
under appropriate moisture and temperature conditions, along with the proper ratio of
carbon and nitrogen, which requires frequent monitoring. Composting systems also need to
be properly vented and use electricity to run special ventilation fans or augers to mix the
material. Because composting toilets involve owner maintenance and treatment, there are
pathways for improperly treated waste to contaminate the environment. Though modern
composting toilets have been in use for many years, they may only be beneficial for the most
remote rural areas or restrictive sites.

Image 11. Composting toilet diagram. Source: www.howstuffworks.com

Incinerating toilets are similar to composting toilets in that they are often waterless and self-
contained. However, instead of using the biological process of composting, the solid and
liquid waste is burned at extremely high temperatures using gas or electricity. Incinerating
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toilets do not require a plumbing system and produce no harmful byproducts. When the toilet
has finished burning the waste, an inert ash is left over for disposal in household refuse or in
a garden. Incinerating toilets require the use of a paper liner and must be emptied every few
days depending on use by the operator. Incinerating toilets may be useful for areas with
frequent natural disasters, remote rural locations, or smaller dwelling units. Limited
professional maintenance is required to service electrical or gas parts on the units.

Vermicomposting systems use earthworms housed in a tank with other organic materials like
coarse wood shavings, chopped prunings, dead leaves, dead ferns, straw, and kitchen scraps
to break down and treat human waste. Often these systems are accompanied by a small
rudimentary soil absorption bed covered with certain plants to further treat the liquid waste
and remove nitrogen. Vermicomposting systems can be completely passive (require no
electricity) and are built with common construction materials, very similar to a traditional
septic tank. Vermicomposting systems may be subject to extreme temperature swings and
changes in use. These living systems require some maintenance and monitoring from the
homeowner which may be a challenge for homeowners unable to perform maintenance or if
the home is occupied part-time. However, the simple design and low cost of construction
may make these systems ideal for rural or off grid homeowners. Because there are several
non-proprietary and proprietary systems, the Department of Health should study and
approve a specific system design or require testing to ensure waste treatment is adequate.
Finally, due to necessary maintenance, a workforce could be created to offer services to
homeowners.
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Figure 13. Vermiculture composting system. Source: www.vermiculturecompostingtoilets.net

Combination projects which use both existing technology (including systems already in the
ground) and new technology may also be part of the solution for cesspool conversion. For
example, the use of a septic tank, aerobic treatment unit, ultraviolet disinfection, and a
seepage pit for final disposal may be an option for sites very limited in size or poor geology.
Projects such as these may require site specific research and monitoring. However, we
recommend that Department of Health standardize certain practices of proven system
design for faster permitting in certain areas.

3.3 New/Innovative Technology Approval Process

Reducing barriers to onsite wastewater treatment systems technology approval and testing,
while simultaneously protecting the environment and outlining a clear structured process is
important and needed for Hawai‘i. Section 11-62-35 of Hawai‘i Administrative Rules allows
the Department of Health Wastewater Branch to review and approve of new and innovative
technologies on a case-by-case basis. The new and innovative technologies are approved
by the Director of Health based on appropriate testing procedures and standards set forth by
the National Sanitation Foundation Testing Laboratory. The performance data shall be
obtained by an agency such as a university or an independent research laboratory acceptable
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to the Director of Health or from National Sanitation Foundation. Additional capacity will be
needed as conversion efforts ramp up. Hawaii Department of Health may wish to include
more specific and adaptable language in HAR 11-62 which clearly identifies a pilot project/
new technology’s pathway for approval and testing, especially for advanced onsite
wastewater treatment systems. Section 8 of this report details information regarding the
creation of an in-state onsite wastewater training and testing center.
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4. Financing Cesspool Conversions

Objective 5: Examine financing issues and the feasibility of various mechanisms, including grants, loans, tax
credits, fees, special assessment districts, requirements for conversion at point of sale, and any other
appropriate mechanisms for accomplishing and funding cesspool conversion, or any combination of these
mechanisms.

Objective 6: Consider owners' ability to pay for cesspool conversions, and, especially how assistance can be
provided for lower-income homeowners.

Objective 7: Consider the most cost-effective approach to cesspool conversion.

4.1 Financing Options

Based on the average cost of cesspool conversions, it is estimated that the total cost of the
conversions within the State of Hawai‘l is approximately $2 billion, but the actual number
may range from $880 million to more than $5.3 billion. The magnitude of the potential
amount of funding that the program requires is significant and poses a substantial challenge
to identifying viable funding mechanisms for Hawai’i’s cesspool conversion program. While
there are low-interest loan and grant funding opportunities from federal, state, and local
financing sources, these still fall short of the amount needed to fund all conversions. In
addition, most of the financing programs are available only to government entities such as
the state or counties, or non-profit organizations, and are not targeted at private, residential
property owners. This is further complicated by the fact that the State and the Counties do
not currently have the staff or the administrative capabilities to receive grant or loan funds,
review, and process individual applications, disperse the funds to homeowners, and conduct
follow-up payment collection in the case of loans.

The State will need to invest significant capital and human resources to meet its goal of
converting all cesspools. Hawai‘i isn’t charting new territory when it comes to funding
upgrade programs. Places like Suffolk County, New York or Washington State offer models
of how to approach this crucial element of an upgrade program. Potential funding options,
recommendations, and benefits and limitations are included in the following table, and
further information on funding opportunities can be found in the Financing Cesspool
Conversions in Hawai‘i report.

Option Overview Recommendations Pros and Cons
Grants and Federal, state, and local grant [The state should convene a group of [These sources do not
Loans and loan funding sources. local finance experts, federal partners |provide a reliable long-term
Grants do not need to be and other relevant stakeholder to solution for financing
repaid, while loans are create financial timeline plans. cesspool upgrades but can
borrowed funds that require help with the
repayment, typically with implementation of portions
interest. of the program. It is likely
infeasible for financial
support in the form of
grants or low interest loans
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to be provided to all
cesspool owners for the
conversions.

Federal
Funding

The Water Quality and Job
Creation Act of 2021 provides
S50 million to Hawai‘i over
the next five years to help
address the wastewater
infrastructure and water
quality challenges. Other
federal funding opportunities
include the American Rescue
Plan Act, Clean Water State
Revolving Funds, the Water
Infrastructure Finance and
Innovation Act, and Non-Point
Source Section 319 grants.

Funding
requirements/limitations.

Private/
Mortgage
Loans

There are several private
financing options available to
homeowners including:
personal loans, home equity
loans, or the use of personal
savings. Given the economic
turmoil caused by the global
COVID-19 pandemic in 2020,
the current, low interest rates
provided by private lending
options may be an
economical option for some
residents. There are a variety
of private lending options,
with interest rates ranging
from 2.7 to 14%.

A necessary option for
homeowners, given that
grants and loans will not
likely be enough.

State Tax
Credits or
Rebate
Program

The State of Hawai‘i’s
temporary tax credit program
(Act 120), which provides up
to $10,000 in incentives for
individual homeowners to
convert cesspools to septic
systems or aerobic treatment
units, expired on December
31, 2020.

Legislation to continue Act 120. Given
that less than 100 applicants filled out
this credit to date, work is needed to
appeal to a larger audience and
encourage more applications.
Consider separate rebate program,
which might be more appealing for
conversions.

Credit program has not been
taken full advantage of in
the past, consider a rebate
program.

On-bill
Financing
Programs

On-bill financing programs are
generally loans that are paid
back over time through
additional charges on a utility
bill.

Assistance from county or local
agencies (such as water or wastewater
utilities) on the billing administration
similar to on-bill financing of electric
utilities.

Can be adapted to finance
cesspool conversions.

Property
Assessments

A mechanism used by local
governments to allow

property owners to finance
the up-front cost of energy

efficiency and renewable

Modify existing programs as a viable
financing option for cesspool
conversions to allow a property owner
to pay back costs over time at an

To finance individual
cesspool conversions, a
county would have to pass
an ordinance to form a
Community Facilities District
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energy improvements (such [agreed upon interest rate and length |(CFD) or Special

as solar) and then pay the of loan term. Improvement District (SID)
costs back over time through and levy a special tax to fund
a voluntary assessment. the improvements and
Funding is generally provided receive the required fifty-

by private lenders, banks, or five percent approval from
the issuance of municipal the property owners to form
bonds. the CFD or SIDs. This could

only be implemented where
dense or concentrated areas
of cesspool remediation are

needed.
Public Private |P3s encourage private Public agencies oversee
Partnerships |investment in public financing and theoretically
(P3s) infrastructure projects and pass risks related to
can be contractual operating costs and project
arrangements in which revenues to the private
governments or public partner. However, P3s also
entities form partnerships have some negative aspects
with the private sector to including potential local
design, finance, build, and opposition, loss of public
operate and/or maintain control and flexibility,
infrastructure such as toll potential need for in-house
roads, water supply facilities, expertise or outside
and wastewater treatment consultants, complicated
plants. contracts, and complex

negotiations, as well as
significant effort to enforce
and monitor contracts.

Table 4. Financing Options.

Specific funding agencies with potential financing mechanisms include:

United States Environmental Protection Agency

United States Department of Interior, Bureau of Reclamation

United States Department of Agriculture

United States Department of Housing and Urban Development

United States Department of Commerce - Economic Development Administration

State of Hawai’i Clean Water State Revolving Fund (CWSRF)

State of Hawai'i - Non-Point Source (319) (NPS) Grants

State of Hawai’i Rural Community Assistance Corporation

State of Hawai’i Rural Water Association

State of Hawai’i Cesspool Compliance Pilot Grant Project per Act 153 of SLH 2022

Hawai’i Cesspool Remediation and Conversion Loan Program (Proposed)

Most of these financing programs outlined above provide reimbursement for incurred costs,
requiring the individual homeowners first to pay upfront the cost associated with planning,
design, and construction of the new onsite wastewater treatment system and then be
reimbursed.
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4.2 Affordability

Homeowner affordability may be one of the most pressing challenges with respect to
cesspool conversion. Hawai’i, like many other states, face serious challenges meeting funding
gaps when upgrading and replacing outdated or failed. The cost to most private, residential
property owners is significant. Upgrades can be paid for in a lump sum payment, often in the
tens-of-thousands of dollars or financed and paid in monthly installments. Both options
present challenges and may create economic hardships. If a household was able to pay for
cesspool conversion on a monthly basis, the average total monthly cost to convert a cesspool
to an onsite wastewater treatment system would be $210 per month. A homeowner is
financially burdened if this cost exceeds two percent of their annual income. As a result,
homeowners with an annual income of less than $126,000 would realize a financial hardship
by the cost to convert. If a hypothetical $10,000 rebate for the conversion were provided to
homeowners, the estimated average monthly cost to convert would drop to $150, and
homeowners with an annual income of less than $90,000 per year would be financially
burdened. Approximately 97% of all residents in the State with cesspools have an income
less than $126,000, and thus would be financially burdened by the cost to convert. If a
$10,000 rebate were provided to each household, approximately 85% would be financially
burdened. Hawai'i County, with the most cesspools of all counties, has the greatest
affordability challenges. For a full overview of financing options for cesspool conversions,
see the Cesspool Conversion Finance Research Summary Report in Appendix A.

Figure 11. State of Hawai'i Annual Estimated Household Income Levels for Residents with Cesspools. Notes: (1)
Assumes average cesspool conversion cost of $210 per month. (2) Assumes $10,000 rebate reduces average cesspool
conversion cost to $150 per month. (3) Estimated annual income is based on the census block median household
income.
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5. Mandatory versus Voluntary Participation

Objective 13: Evaluate mandatory versus voluntary participation in the cesspool conversion plan.

There are no benefits to human health or the environment if homeowners wait or postpone
conversion until closer to the 2050 conversion deadline. The threat of no action will continue
to have devastating impacts to Hawai’i’s precious coral reefs. If action isn’t taken soon, nearly
all reefs in Hawai'‘i will be threatened by 2050. The rush to be last to convert would lead to
severe bottlenecks around permitting and technology access, not to mention years of added
wastewater pollution to the State’s freshwater and marine resources. Hawai‘i needs to create
demand (along with adequate supply) for cesspool conversion resources, so households
begin to convert sooner rather than later without unnecessary or burdensome regulation.

For those willing to convert before 2050, the state should pursue current sources of federal
funding to provide higher levels of “early-bird” incentives, including grants, tax breaks, or
other mechanisms to reduce any burden (monetary or other realized) on the homeowner.
Incentives can also fade as time goes on to spur demand. Using tools like the Hawai‘i
Cesspool Prioritization Tool, along with other important indicators such as household income
and other known pollution hazards/data will help guide program developers with solid data
to make important and difficult decisions. It may be advantageous to focus early efforts on
areas of low income and with the highest priority ranking.

For the classification of involuntary homeowners, the state will have to make a distinction
between unwilling and unable. For those who are unable to convert, the state may wish to
explore funding and methods to provide free or low-cost programs to develop onsite
wastewater treatment plans, which could be used at a later date when financial assistance is
available. Other similar types of programs that help low-income homeowners move in the
right direction or ease burdens should be considered and prioritized, such as on-bill financing
programs, property assessment programs, public-private ownership partnerships, low-
interest loans, and grants.

For those homeowners who are unwilling to convert, a mix of strategies should be considered
versus solely using a punitive approach to gain cooperation. According to research by
Harvard University and the Stockholm School of Economics, rewards work better than
punishment when human participation is needed®.

Emphasis on gentle, but compelling, methods to all facets of conversion would be
advantageous and likely prove more successful, especially when one takes into consideration
the public’s lack of trust in government. However, that isn’t to say that all forms of mandates
or stronger “stick” approaches shouldn’t be considered. State or County governments should

6 Dreber, A., Rand, D. G., Fudenberg, D., & Nowak, M. A. (2008). Winners don’t punish. Nature, 452(7185), 348-351.
https://doi.org/10.1038/nature06723
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develop laws or regulations that require wealthy vacation rentals convert sooner or face
cesspool fees (which could be used to assist the overall conversion process). Another
example might be creating a timeline to convert homes that are not a primary residence
sooner. This assumes second homeowner income levels are higher than those who reside in
the State and have a single dwelling. Any approaches regarding unwilling participants should
be carefully studied and evaluated.

Any cesspool conversion program must take into account environmental justice challenges
for diverse communities across Hawai‘i with respect to plan development, implementation,
and enforcement. The State and associated partners should consult with national institutions
like the U.S. Environmental Protection Agency Office of Environmental Justice or other local
partners who actively work with rural communities to develop strategic plans and necessary
relationships prior to implementing a conversion plan. Effective community engagement
demonstrates sensitivity for diverse cultural resources as well as the fair treatment and
meaningful involvement of all people regardless of race, color, national origin, or income.
The U.S. Environmental Protection Agency regularly offers grants to help entities and
governments integrate environmental justice into state and local programs and is currently
working with local partners on Hawai‘i Island to help develop strategies to close large-
capacity cesspools in under-resourced communities.

On a more local level, partnerships can be formed with agencies such as Honolulu’s Office
of Climate Change, Sustainability and Resiliency. Key positions similar to the Climate
Resilience and Equity Manager can help a conversion program gather data and target
resources more effectively to have positive impacts on the lives of those most affected by
environmental injustices. Meaningful stakeholder engagement is critical to the success of all
wastewater projects, especially as it relates to determining the location of new facilities and
infrastructure in rural communities. Partnerships with entities like the Office of Climate
Change on a County level can help to establish a more effective system of providing
information to homeowners about available cesspool upgrade technologies and financing
options, especially in Hawai‘i‘s diverse rural communities. Other organizations with
resources that can be brought to bear may include the University of Hawai‘i William S.
Richardson School of Law’s Environmental Law Program, the Office of Hawaiian Affairs, or
the Hawai‘i Community Foundation. To achieve effective systematic change, a diverse set
of voices must participate in a thoughtful and thorough process to ensure the long-term
viability and acceptance of a conversion program. Adding representation from native
Hawaiian organizations such as the Department of Hawaiian Home Lands and the Office of
Hawaiian Affairs is highly recommended. This critical representation was lacking on the
initial Cesspool Conversion Working Group.

A voluntary program will not be effective for the cesspool conversion plan. A mandate that
requires compliance is necessary for the cesspool conversion plan to be successful. Since Act
125 was passed in the 2017 legislative session that mandated the replacement of all cesspools
by 2050, the Department of Health has not been observing a significant increase in
replacements of existing cesspools. Act 120 of 2016 provided an income tax credit of up to
$10,000 for a qualified cesspool owner. The income tax credit was available for five years,

45 | Cesspool Conversion Working Group
Final Report to the 2023 Regular Session Legislature



starting with tax year 2016 and ending tax year 2020. For each year, there was a $5,000,000
cap that was available for this program. There was a potential for 500 cesspool owners that
could take advantage of this income tax credit program each year and a total of 2,500 that
could be replaced during the five years. During the five years of this program, only 200
cesspools were replaced. If the deadline to convert was earlier than 2050, there may have
been a higher utilization of the income tax credit program.
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6. Policies and Practices from Other States

Objective 9: Consider best policies, practices, and laws from other jurisdictions related to cesspool conversions,
including but not limited to Rhode Island and New Jersey that have undertaken large efforts to phase-out cesspools
in their jurisdictions.

The Cesspool Conversion Working Group commissioned the University of Hawai‘i Water
Resources Research Center and Hawai‘i Sea Grant College Program to research policies,
practices, and regulations from other U.S. states related to cesspool conversions. The report
produced for the Cesspool Conversion Working Group is titled: “A Multi-State Regulation
and Policy Survey of Onsite Wastewater Treatment System Upgrade Programs” and is
available in Appendix E. The report included evaluations of six states that have undertaken
large efforts to phase-out cesspools or outdated onsite wastewater treatment system in their
respective jurisdictions. Although each state or governmental agency has adapted its
cesspool and onsite wastewater treatment system conversion programs within their local
context, there are several key themes that emerge from other state programs which may
assist Hawai‘i with its cesspool conversion plan development.

Conversion programs take time and require concerted long-term effort, planning and
flexibility. The average age of the programs studied was about 12 years. Many programs
adapted and revised elements if the desired results were not achieved. For example, Rhode
Island adapted conversion requirements at the time of property sale or transfer, because the
original method to update cesspools had limited success. Many local governments also
adopted their own ordinances on top of State requirements to assist with the conversion
process, however, careful examination by a program administrator should be undertaken to
ensure that new legislation does not hinder the overall goal or restrain the program as whole.

Conversions require long-term programmatic funding and significant administrative support
through staffing and technology. States like Vermont (not detailed in the report) have
digitized wastewater tracking systems which track maintenance, permit amendments, and
other requirements to facilitate proper maintenance and system effectiveness. Barnstable
County, Massachusetts developed a similar processing tool that allows service providers to
input testing results quickly online.

The entire cost of Hawai‘i’s cesspool conversion process has been floated in the two to three
billion dollar price range, meaning significant capital will be required to meet our goals. This
financial challenge was universal across conversion programs. Onsite wastewater treatment
systems are critical pieces of infrastructure that the public doesn’t see every day like a bridge
or road, but no less important in sustaining quality of life and the protection of natural
resources. However, areas like Suffolk County New York, which have almost 200,000 more
cesspools than Hawai‘i recognize the gravity of the situation. State and local governments
like counties or cities have collaborated to allocate needed initial funding. In 2021, the state
of New York committed $408 million to expand sewer infrastructure and stormwater systems
in Suffolk County. The County government has also committed $100 million to upgrade
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cesspools. County towns have repurposed community preservation funds and dedicated a
2% tax on property transfers for water quality projects such as upgrading cesspools. The
State of Hawai‘i should offer initial funding to help study and develop a financial road map
or game plan which can be used to search and acquire needed funding. A more detailed
financial analysis is in Section 4.2 of this report.

Many of the programs evaluated in the report recognized that outdated policies, plumbing
codes, and regulations lead to their current conditions where substandard wastewater
treatment systems remained in use and had the potential to harm human health and the
environment. By evaluating and updating the mechanisms that allowed outdated
infrastructure to be used, places like Suffolk County, New York and Rhode Island could
codify practices that would reduce or eliminate future challenges while simultaneously
promoting advancements in technology and resilience. For Hawai'i, this could take shape
along several avenues, including updating plumbing codes for buildings and allowing more
onsite wastewater treatment system pilot projects to be evaluated for performance on
Hawaiian soils and climatic conditions. Simultaneously, the recommended regional onsite
wastewater treatment system research and training center could assist with providing a
critical lens on technological advances to promote sustainable and resilient onsite
wastewater treatment system policies. See the report in Appendix H.

Finally, all successful programs implemented extensive public outreach and education
efforts. The United States Environmental Protection Agency has outlined critical outreach
and education elements, though responsibility for administering the various components
may fall on several agencies or entities involved. Because the public is directly impacted by
cesspool conversion, careful consideration must be given to public input, challenges, and
educational needs. Outreach and education consist of more than producing materials for
consumption — it's an opportunity to understand the groups that are impacted and a method
to solve problems and achieve success.

Though not necessarily a theme across programs, there are clear distinctions on how the
types of programs are administered. In Massachusetts, onsite wastewater treatment
programs are run locally by town health offices, while the State of Vermont is centrally
administered by its state Department of Environmental Conservation. There is no right or
wrong way to administer a program. However, Hawai‘i should carefully look at the different
methods and examine what, if any, impacts they may have on accessibility of funding to help
convert cesspools. Future working groups or task forces should partner with relevant state
and local agencies listed in this section to collaborate on implementation and discuss the
process and challenges undergone in their respective areas.

Public-private partnerships can also be viable options for governments to help complete and
finance large infrastructure projects. Regarding onsite wastewater treatment system
upgrades, Craft3 Clean Water Loans in Washington State is an example where a nonprofit
has successfully implemented programs that may be challenging for state or local
governments. Craft3 financed septic system repair and replacement, including permitting,
design, and installation costs. Craft3 loans provide low rates for lower-income borrowers and

48 | Cesspool Conversion Working Group
Final Report to the 2023 Regular Session Legislature



are designed to be accessible to a wide range of homeowners. Due to a limited number of
skilled workers in the onsite wastewater sector, Hawai‘i should investigate and develop
public-private partnerships for construction or financing.

Four onsite wastewater treatment system programs are highlighted below in Table 5 to
briefly detail relevant and successful elements of onsite wastewater treatment system
upgrade programs.

State/ County

# of Cesspools

Key Learnings

Suffolk County,
NY

~250,000

Technology Requirements: Coastal areas and drinking water priority
areas must use innovative/alternative technology systems for nitrogen
reduction or hook up to municipal sewer.

Management Highlights: Created Reclaim Our Water Initiative to make
water quality a priority issue and develop a long-range plan to convert
cesspools.

Rhode Island

~25,000

Conversion Mechanisms: Blanket phase-out to identify and replace
cesspools on all properties subject to sale or transfer and replacing
cesspools within 200 feet of tidal waters, drinking water reservoirs, or
public wells.

Technology Requirements: Special Area Management Plan Areas
require innovative and alternative systems to reduce nitrogen.
Innovative and alternative systems can improve resiliency when facing
challenges like rising groundwater levels or frequent flooding.

Management Highlights: Cities and towns also have the authority to
establish local management programs.

Maryland

Unknown

Funding Opportunities: Water Quality Trading Program, which creates
a public market for nutrient reductions, including nitrogen. The
program promotes onsite wastewater treatment system upgrades as a
mechanism for generating a credit to meet National Pollutant Discharge
Elimination System permit requirements.

Massachusetts

Unknown

Funding Opportunities: Developed a robust financial program to assist
homeowners. Many Grants of up to $25,000 are available, plus tax
credits up to $1,500 per year for four years for a maximum total of]
$6,000.

Conversion Mechanisms: Title 5 requires inspection of onsite
wastewater treatment systems before property transfer or dwelling
enlargement. By creating a required inspection mechanism, the state
can convert outdated technologies at a faster pace and develop a
robust inventory of systems. Onsite wastewater treatment systems
that fail an inspection must be repaired or replaced within two years.

Management Highlights: Title 5, primary mechanism to regulate the
proper siting, construction, and maintenance of onsite wastewater
treatment systems. Local Health boards have autonomy to make

regulations.

Table 5. Research on Cesspool Programs.
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7. Research and Innovation

Objective 12: Research and recommend measures to encourage and stimulate research and
innovation for new wastewater technologies, including systems that treat waste not only for
bacteria but also to remove nutrients and contaminants that impact the environment.

There are several centers in the continental United States where onsite wastewater treatment
technology is installed, tested, and researched. Many of these centers also provide education
and outreach to professionals and homeowners. Hawai‘i should research and explore the
creation of an official testing and training center similar to that of the New York State Center
for Clean Water Technology, Massachusetts Alternative Septic System Test Center, or the
New England Onsite Wastewater Training Program and Center. Some notable themes that
exist among the centers includes:

1. Offering sampling, analysis, and processing for onsite wastewater treatment system
programs and technologies.

2. Promote education, training, and professional capacity of onsite wastewater
treatment technology, including hosting full scale systems constructed in and above
ground for education and training.

3. Research such as onsite wastewater treatment system and climate change, nitrogen
reduction, regulation, and onsite wastewater treatment system performance.

4. Developing non-proprietary technologies that can be installed and repaired by
average trained wastewater professionals, which may reduce barriers and be more
cost effective in the long-run for homeowners.

5. Focus on serving community specific needs while advancing the broader field of
onsite wastewater technology.

Developing an official testing and training center in Hawai‘i will allow research to focus on
the needs of Hawai‘i and the broader Pacific regarding onsite wastewater treatment system
technology and education and workforce development. A testing and training center could
provide the Department of Health and the broader wastewater community with more
accurate real world testing data related to island specific climate and soils. Additionally, an
official center could collaborate with other workforce development programs, assisting the
workforce pipeline (shortage of workers) that will be needed to convert Hawai‘i’s cesspools
by the 2050 deadline.

As a conversion program is pursued and established, a testing and training component will
be important to enable the adoption of new technologies. Currently if a new technology is
proposed Department of Health has to review and approve on a case-by-case basis with
limited staff and capacity. New partnerships and organizational structures for training and
testing would need to be pursued to get to the same level of capacity as some of the programs
outlined above. Hawai‘i could explore using government property to offset initial costs and
collaborate with existing partners to reduce operating expenses. Additional options include
surcharges for manufacturers who wish to test equipment.
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8. Stakeholder Feedback

Objective 10: Include feedback from each county’s community members, wastewater
divisions, and boards of water supply.

Through the Cesspool Conversion Working Group (see Table 1 for the member list), a broad
set of perspectives has been represented, including feedback from members of the public.

County representation has been a key focus, with outreach coordinated around sewer
planning and possibilities. That feedback is summarized here, and continued coordination
between State and County agencies around cesspool conversions is recommended.

Honolulu City & | Will be performing a Cesspool Conversion Implementation Plan to determine what the
County City and County can do to convert cesspools.

Kaua‘i County Limited areas for expansion have been determined at this point in time. There are
investments being made in improving infrastructure at current plants in Lihu‘e and
Wailua. The goal is to be able to expand in the future.

Maui County Will continue to identify and expand sewer service areas to cesspool areas where it is
economically viable. Will continue to work with the State in accessing and making funding
available for private homeowners to convert cesspools to approved treatment systems.

Hawai’'i County | Will be working on wastewater feasibility studies for the Puna district, Pahoa in addition
to the northern west side of the island (including but not limited to Puakd, Waimea,
Waikoloa). The feasibility study recommendations and findings will be presented to the
county council for considerations and next steps. Cesspool areas within or nearby the
current wastewater facilities will be required to connect if the sewer infrastructure exists.

Hawai'i REALTORS®, a working group member, has shared the following precautions and
considerations: Hawai'i REALTORS® respectfilly opposes recommendations in this report
which will severely weaken private property rights. As an example, for many homeowners a
“point-of-sale” requirement will unduly restrict their ability to sell their property on a timely
basis and may cause homeowners added personal and financial hardship. Greater public
outreach and dialogue is necessary before moving forward in order to avoid any unintended
consequences.

A working group member Dave Smith, previously representing USEPA, provided a departing
memo of his recommendations and observations. The full memo can be found in Appendix
I and recommends several actions and strategies for consideration by the Cesspool Working
Group as it prepares to make policy and program development recommendations to the
Hawaii Legislature in 2022. These recommendations are based on Dave Smith’s observations
of working group actions and products to date and discussions with organizations around
the country that have faced similar challenges in planning and executing strategies to replace
septic tanks and similar distributed infrastructure. 7hese views are his own and do not
necessarily represent the policies or views of USEPA.
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Introduction

Act 125 requires the conversion of all cesspools in Hawai'i to
approved wastewater treatment systems by 2050. The purpose
of this study is to assist the Department of Health (DOH) with
the evaluation of the funding, financing, and affordability of

Ccesspool conversions.

LEGISLATIVE ACTIONSTO BAN
CESSPOOLS IN HAWAI'Il

Throughout the State of Hawai'i, there are approximately
88,000 cesspools, releasing an estimated 53 million gallons
per day (mgd) of wastewater to the environment. Most of
the existing cesspools provide wastewater disposal for single
family residences, as opposed to large-capacity systems
serving multiple residences or commercial areas. Given

that over 90 percent of the State’s drinking water supplies
are from groundwater sources, cesspools pose a potential
environmental and public health risk.

In 2017 the Hawai'i State Legislature passed Act 125, which
mandates that by January 1, 2050, all cesspools in the State,
unless granted exemption, shall upgrade or convert to a
septic or aerobic treatment unit, or connect to a sewer
system (Act 125, 2017). The Legislature subsequently
passed Act 132 in 2018, which established a Cesspool
Conversion Working Group (Working Group) to develop

a long range, comprehensive plan and commission a
statewide study of sewage contamination in nearshore
marine areas (Act 132, 2018).

As a result of Act 125, homeowners will be required

to upgrade their existing cesspools to a wastewater
technology that complies with environmental and public
health regulations. Historical costs of cesspool upgrades

to approved systems range widely from approximately
$9,000 to $60,000 or more depending on the wastewater
system capacity (based on bedroom count), technology,

and location or site constraints.” Assuming an average
conversion cost of $23,000, the potential magnitude of

the financial burden to convert all 88,000 cesspools is over
two billion dollars.? Cesspool conversion costs will likely be a
financial burden to many residential owners in a state where
the cost of living is already high. The Legislature tasked the
Working Group to develop a strategy to aid the funding and
financing of the cesspool upgrades.

Assuming an average conversion

cost of $23,000, the potential
magnitude of the financial burden
to convert all 88,000 cesspools is

approximately two billion dollars.

= — Soil Level
Sanitary — i —
Wastewater : . |
T Waste Fluid
—1 Perforated
—: Sides
1

Open Bottom

FIGURE 1. Cesspool Schematic

Cesspools are underground excavations that receive sanitary
wastewater from bathrooms, kitchens, and washers. The
structure usually has an open bottom and perforated walls.
Domestic wastewater flows into the structure and the solid waste
collects at the bottom of the cesspool. The liquid waste flows out
of the perforations and percolates into the subsurface.

1. Based on cost data from DOH.
2. Costs shown in 2020 dollars.
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SCOPE OF FINANCIAL EVALUATION
OF CESSPOOLS CONVERSIONS

The scope of this study is primarily focused on the
funding and affordability challenges associated with
cesspool conversions using new or upgraded, single
family onsite treatment and disposal systems. Although
conversions can also take place via the construction of
a new decentralized system, handling wastewater from
multiple homes, or connection to an existing treatment
plant, the specific financing of these approaches was
beyond the scope of this effort.

Given the magnitude of the potential financial burden
of cesspool conversions, this report includes the
following information to support future planning and
considerations for the Working Group:

= Preliminary affordability analysis.
= Potential funding and financing options.

= Lessons learned from conversion programs
in other states.

= QOther factors which may inhibit cesspool
conversions in Hawai'i.

PUBLIC
OUTREACH

CESSPOOL
CONVERSIONS

FIGURE 2. Four Aspects of Cesspool Conversion

The working group is engaged in four aspects of cesspool conversions—
conversion technologies, finance and funding needs, data prioritization
and validation , and public outreach and education.

FINAL // SUMMARY REPORT: CESSPOOL CONVERSIONS FINANCE RESEARCH // JANUARY 2021

The details of this effort were presented in a series of
the following previously prepared technical memoranda
(TMs):

= TM 1 - Cesspool Conversion Funding Mechanisms

= TM 2 - Affordability Evaluation for Cesspool
Conversions

Each of these TMs are presented in their entirety
in Appendices A and B of this report.

Besides financial considerations, it should be noted
that the Working Group is engaged in other areas
critical to the success of cesspool conversions,
including evaluation of onsite system technologies,
public outreach and education, and data validation and
prioritization.

LIMITATIONS

The cesspool conversion financial evaluation
summarized in this report was prepared specifically for
use by the Working Group and was completed based on
publicly available information.

Factors that may impact the affordability evaluation
include exemptions to cesspool conversion, or changes
to the priority areas. Granting exemptions to cesspool
conversions are at the discretion of the DOH per Act
125. Ongoing efforts are underway to study available
cesspool data validation and prioritization and that new
information may result in a new prioritization or even
exemption. If new information or guidance results from
either of these two efforts, the affordability evaluation
should be revisited.
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Affordability Evaluation

Homeowners will need to invest significant funds to upgrade
their cesspools and maintain their new onsite systems. This study
provides a high-level evaluation of the affordability of cesspool

conversions for homeowners.

METHODOLOGY

“Affordability” refers to the ability of a household to pay for
wastewater services without facing economic hardship. For
example, costs would be considered unaffordable, or the
household “financially burdened’ if they had to consider
forgoing medically necessary prescriptions or doctors'
visits, sacrifice meals, face the inability to pay for child

care, energy bills, or rent/mortgage to pay for a cesspool
conversion (Raucher et al, 2019).

A preliminary affordability analysis was performed to
estimate the potential financial impacts of cesspool
conversions on homeowners. The analysis compared
estimated average conversion costs to commonly used
measures of affordability, including federal poverty and
median household income levels. Figure 3 presents a
summary of the approach to affordability used in this study.

Data Sources and Analysis

DATA
SOURCES

AFFORDABILITY
MEASURES

« Installation Costs
« Operations &

* Cesspool Locations
 Median Household

 Comparison to
Average Sewer Bill

Income for Census Maintenance « Two Percent of
Block Groups Costs Median Household
* Priority Areas Income
* Federal Poverty
Levels

FIGURE 3. Data Sources, Cost, and Affordability Measures
Included in Affordability Analysis

The primary data sources for the affordability analysis included:

= Maps of cesspool locations gathered from the Hawai'i

Statewide Geographic Information System (GIS) Program.

= Median household income data from the United States
Census Bureau (U.S. Census Bureau, 2018).

= Priority areas for cesspool conversions based on
environmental and public health risks (DOH, 2018).
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KEY AFFORDABILITY
QUESTIONS

The affordability analysis aimed to answer
some of the following key questions of the
Working Group:

= What percent of income should a typical
household be expected to spend on
cesspool conversion?

= How likely is it that a cesspool owner
either lives below the poverty level or is
significantly income-constrained?

= How much financial aid is required for
those who are financially burdened so a
cesspool conversion is affordable?

= How does the conversion cost compare to
the monthly sewer bill for existing county
sewered areas?



A geospatial analysis of the Hawai'i cesspool locations Table 1 summarizes the current priority areas by

was performed to assign economic and prioritization geographic regions. DOH may revisit the cesspool
data to each cesspool site. For each household with a prioritization methods, and as a result, priority areas
cesspool, a corresponding median household income could be revised.

was assigned using the median household income data
from the United States Census Bureau (U.S. Census
Bureau, 2018). Cesspool conversion priority levels were
based on those identified in the 2018 Legislative Report
and are defined as follows, with Priority 1 being the
highest priority and Priority 4 being the lowest.

= Priority 1: Significant risk of human health impacts,
drinking water impacts, or draining to sensitive
waters.

= Priority 2: Potential to impact drinking water.
= Priority 3: Potential impacts on sensitive waters.

= Priority 4: Impacts not identified.

TABLE 1. Initial Priority Upgrade Areas Established by DOH Wastewater Branch (DOH, 2018)

ESTIMATED
PRIORITY LEVEL NUMBER OF EFFLUENT
GEOGRAPHIC AREA ASSIGNED CESSPOOLS DISCHARGE (MGD)

Upcountry area of Maui 1 7,400 4.40
Kahalu'u area of 0'ahu 1 740 0.44
Kea'au area of Hawai'i Island 2 9,300 4.90
Kapa'a/Wailua area of Kaua'i 2 2,900 2.20
Poipu/Koloa area of Kaua'i 2 3,600 2.60
Hilo Bay area of Hawai'i Island 3 8,700 5.60
Coastal Kailua/Kona area of Hawai'i Island 3 6,500 3.90
Puako area of Hawai'i Island 3 150 0.60
Kapoho area of Hawai'i Island B 220 0.12
Hanalei Bay area of Kaua'i 3 270 0.13
Diamond Head area of 0'ahu 3 240 0.17
‘Ewa area of 0'ahu 3 1,100 0.71
Waialua area of 0’ahu 3 1,080 0.75
Waimanalo area of 0'ahu 3 530 0.35
TOTAL ASSIGNED 42,730 26.87
Hawai'i Island Un-Assigned NA 24,430 12.18
Kaua'i Un-Assigned NA 6,930 457
Maui Un-Assigned NA 4,800 3.50
0’ahu Un-Assigned NA 7,610 5.08
Moloka'i Un-Assigned NA 1,400 0.80
TOTAL UN-ASSIGNED 45,170 26.13
OVERALL TOTALS 87,900 53.00
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Cost Impact of Cesspool Conversions on Homeowners

Depending on the financing source and onsite system required, conversion
costs could range from approximately $94 to $339 per month as shown in the
Table 2. The table summarizes the potential costs to homeowners for a range
of cesspool upgrade options. The “low"” scenario represents the simplest and
most straightforward upgrade. The “average” and “high” scenarios represent
typical and more complex cesspool upgrades, respectively for the purposes of
this analysis. More complex onsite systems may be required if a higher level
of treatment is needed due to the potential risks to the environment or human
health or if individual site conditions such as size and topography warrant a
more complex system.

TABLE 2. Summary of Potential Monthly Financial Impacts to Homeowners

CESSPOOL CONVERSION COST SCENARIOS

COST DESCRIPTION AVERAGE
Installation Cost!" $10,000 $23,000 $38,000
Monthly Installation Repayment Cost®? $61 $139 $230
Monthly 0&M Cost® $33 $71 $109
Estimated Total Monthly Cost $94 $210 $339

Notes:

(1) Installation costs are based on historical costs for septic tank and aerobic treatment unit treatment and
disposal systems from DOH. The low costs represent the 10th percentile, and the high costs represent the
90th percentile. All conversion costs are site specific and these costs may not be representative for more

complex sites/installations.
(2) Assumes a 20-year loan at 4.0 annual interest rate.

(3) Assumed monthly operations and maintenance (0&M) costs for different levels of onsite treatment.

It is important to note that the costs shown in Table 2 are based on a limited
data set of historical costs. Actual conversion costs for homeowners could

be greater or less than the scenarios shown. Homeowners, or entities

implementing cesspool conversions, should contact a licensed engineer or

contractor for a site-specific estimate or price quote.

Affordability Measures

Median Household Income and Federal Poverty Levels

Comparison to Local Sewer Rates

Historically, affordability for water and wastewater service has been
benchmarked as a percentage of median household income. The
United States Environmental Protection Agency (USEPA) has advanced
this metric in the past, stating that wastewater service should be less
than 2 percent of income to be considered “affordable” for customers
(USEPA, 1997).

Shortcomings of using median household income data from the

U.S. Census and federal poverty level data are that the data do not
differentiate between renters and homeowners, which may provide
further levels of income stratification. The income data used for this
analysis is that of the “resident.” Renters may report income that

is then reflected in the census data but ultimately, they may not be
directly paying for the cesspool conversion. However, considering the
available information, median household income was considered the
best data available for the affordability analysis.
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Many communities across the United
States are served by centralized
wastewater collection and treatment
systems. While these are less prevalent
in Hawai'i compared to other states,
there are county owned and operated
wastewater systems across the State
that can offer a comparative monthly
cost for residential households. While
comparing cesspool conversion costs
with county sewer service charges does
not measure affordability (as the monthly
sewer bills may exceed 2 percent of
income for some customers), it does
provide a local benchmark for sewer
utility costs.



AFFORDABILITY RESULTS

Assuming the estimated average monthly cost to convert a cesspool to

an onsite wastewater treatment system is $210 and a homeowner is
financially burdened if this cost exceeds 2 percent of their annual income,
homeowners with an annual income of less than $126,000 would realize a
financial hardship by the cost to convert. If a hypothetical $10,000 rebate
for the conversion were provided to homeowners, the estimated average
monthly cost to convert would drop to $150, and homeowners with an
annual income of less than $90,000 per year would be financially burdened.

Statewide Affordability

Figure 4 summarizes the household income for all residents with cesspools
across the State. Approximately 97 percent of all residents with cesspools
have an income less than $126,000 and thus would be financially burdened
by the cost to convert. If a $10,000 rebate were provided to each household,
approximately 85 percent would be financially burdened.

FIGURE 4. State of Hawai'i Annual Estimated Household Income Levels for Residents with Cesspools "

Notes:

(1) Assumes average cesspool conversion cost of $210 per month.

(2) Assumes $10,000 rebate reduces average cesspool conversion cost to $150 per month.
(3) Estimated annual income is based on the census block median household income.
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County-by-County Affordability

The data were also evaluated at the county level to
determine if certain counties or areas of counties were
financially burdened more than others. Figure 5 summarizes
the household income for all residents with cesspools largest number of cesspools and
across the State by county.

The County of Hawai’i has the

the most residents that would

The following sections summarize the affordability results be financially burdened by the
determined for each county. The results include:

cesspool conversion cost.

= Maps that indicate the location and associated relative
median household income of each cesspool, as well as
priority areas for cesspool upgrades.

= Graphs summarizing the annual estimated household
income levels for residents with cesspools.

= Discussion of the fraction of households who would be
financially burdened by cesspool upgrade costs and the
fraction of cesspools that are a high priority to upgrade
(those classified as Priority Levels 1, 2, or 3).

FIGURE 5. Annual Median Household Income of Residents with Cesspools Across the State

Notes:

(1) Assumes average cesspool conversion cost scenario of $210 per month.

(2) Assumes $10,000 rebate reduces average cesspool conversion cost to $150 per month.
(3) Estimated annual income is based on the census block median household income.

97 percent of households with cesspools
would be financially burdened by the

cost to convert their cesspool to an

onsite wastewater treatment system.
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County of Hawai'i

The County of Hawai'i has the largest number cesspools
with 48,303, including approximately 9,300 categorized
as Priority 2 with potential impacts to drinking water, Hawai’i County has the greatest
and 15,570 Priority 3 cesspools with potential impacts
to sensitive waters. Hawai'i County also has the

most residents facing affordability challenges. Hawai'i cesspools of all counties, and a
County also has the greatest proportion of households
without centralized sewers than

any other county (71 percent), impacts to drinking water and
indicating that connection to a
centralized sewer system is
unlikely to be available for
most properties. Without
options to connect to

an existing sewer, the

only option for many

cesspool owners in

Hawai'i County is

likely the installation

of an approved onsite
system.

affordability challenges, the most

large proportion with potential

sensitive coastal waters.

FIGURE 6. Hawai'i County Cesspools and Estimated Household Income Levels

Notes:

(1) Assumes average cesspool conversion cost scenario of $210 per month.

(2) Federal Poverty Level: 30,718 annual income or less.

(3) Cesspool upgrade costs exceed 2 percent of income if the annual household income is less than $126,000.

(4) If a household is provided a $10,000 rebate, cesspool upgrade costs exceed 2 percent of income if the
annual household income is less than $90,000.
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City and County of Honolulu
The City and County of Honolulu has 10,749 cesspools. This

includes 740 in the Kahulu'u area that are categorized as Priority The City and County of

1 with significant risk to public health and the environment, and

approximately 2,910 Priority 3 cesspools with potential impacts to Honolulu has 740 Priority 1
sensitive waters. Most homeowners are connected to a regional cesspools in the Kahulu'u
sewer system. As a result, the City and County of Honolulu has . .

the lowest percentage of households with a cesspool at 3 percent. area, many of which will
Honolulu's residents have a higher require financial assistance
income on average compared

to the other counties, but for conversions.
Honolulu also has a significant
number of residents

with incomes

below $10,000

per year.

Therefore,

while the

county as a

whole may

not have the

same broad

affordability

challenges as

other counties, some
households will be unable to
pay for conversion. This includes
residents in the Kahulu'u area.

FIGURE 7. City and County of Honolulu Cesspools and Estimated Household Income Levels

Notes:

(1) Assumes average cesspool conversion cost scenario of $210 per month.

(2) Federal Poverty Level: $30,718 annual income or less.

(3) Cesspool upgrade costs exceed 2 percent of income if the annual household income is less than $126,000.

(4) If a household is provided a $10,000 rebate, cesspool upgrade costs exceed 2 percent of income if the
annual household income is less than $90,000.
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County of Kaua'i

The County of Kaua'i has 12,085 cesspools, including
5,211 categorized as Priority 2 with potential impacts The County of Kaua’i has 12,085
to drinking water, and 160 Priority 3 cesspools with
potential impacts to sensitive waters. Approximately _ )
54 percent of all households on Kaua'i have cesspools. households in Kaua’'i County, or
More than 11,000 households located in Kaggﬂ County, 95 percent, are expected to face
or 95 percent, are expected to face affordability o .
challenges for cesspool conversions without some form  IGALCLCELTUISAL L ED T RV
of financial assistance. conversions.

cesspools. Approximately 11,507

FIGURE 8. County of Kaua'i Cesspools and Estimated Household Income Levels

Notes:

(1) Assumes average cesspool conversion cost scenario of $210 per month.

(2) Federal Poverty Level: $30,718 annual income or less.

(3) Cesspool upgrade costs exceed 2 percent of income if the annual household income is less than $126,000.

(4) If a household is provided a $10,000 rebate, cesspool upgrade costs exceed 2 percent of income if the
annual household income is less than $90,000.
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County of Maui

The County of Maui has 12,085 cesspools on the
island of Maui, and 1,439 cesspools on the island of
Moloka'i. The Upcountry Maui region has the most
Priority 1 cesspools in the State, with 5,777 that are
predicted to have significant impacts to public health.
Approximately 22 percent of all households in Maui
County have cesspools. About 98 percent of Maui
cesspool homeowners (11,888), and 100 percent of
Moloka'i cesspool homeowners will be challenged to

afford cesspool conversions without financial assistance.

Upcountry Maui has the most Priority 1
cesspools in the State. Approximately 98

percent of Maui cesspool homeowners

(11,888), and 100 percent of Moloka’i

cesspool homeowners will be challenged

to afford cesspool conversions without

financial assistance.

FIGURE 9. Island of Maui and Island of Moloka'i Cesspools and Estimated Household Income Levels

Notes:

(1) Assumes average cesspool conversion cost scenario of $210 per month.

(2) Federal Poverty Level: $30,718 annual income or less.

(3) Cesspool upgrade costs exceed 2 percent of income if the annual household income is less than $126,000.
(4) If a household is provided a $10,000 rebate, cesspool upgrade costs exceed 2 percent of income if the

annual household income is less than $90,000.
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Comparison to Local Sewer Rates

Figure 6 shows typical average monthly sewer service
charges for wastewater collection and treatment for
the various counties compared to the monthly cost for
cesspool conversion for the low, average, and high cost conversion costs are estimated to
conversion scenarios. In general, monthly conversion be higher than monthly sewer bills.
costs are estimated to be higher than monthly

sewer bills. Hawai'i County has the lowest monthly
wastewater bill at $40 per month on average, while the
City and County of Honolulu has the highest at $111 per
month. As a percent of median household income for
each county, the monthly wastewater bills range from
0.8 percent (Hawai'i County) to 1.6 percent (City and
County of Honolulu). Given monthly conversion costs
are estimated to be higher than monthly sewer bills, and
in some cases substantially higher, it is reasonable to
assume that additional funding will be required to make
conversions affordable for most residents.

On average, monthly cesspool

FIGURE 10. Typical Monthly Sewer Bill Compared to Monthly Cesspool Conversion Costs for Low,
Medium, and High Cost Scenarios

Notes:

(1) County of Hawai'i — single family monthly flat rate of $40.00.

(2) City and County of Honolulu — based on estimated single family water usage of 9,000 gal/month.
Wastewater bill is 80 percent of water usage*$4.63/kgal + base fee of $77.55 = $110.89.

(3) County of Kaua'i — single family monthly flat rate of $60.09.

(4) County of Maui — based on estimated single family water usage of 9,000 gal/month. Wastewater bill
is based on all water usage up to 9,000 gals at $4.50/kgal + base fee of $32.50 = $73.00.
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Cost and Affordability Relative
to Priority Levels

With limited funds available to directly

prioritize how available financial assistance

is allocated. Table 3 presents the estimated
cost to upgrade all cesspools in the State L
broken down by priority area and affordability 2
based on two percent of the median 3
household income. The average conversion 4
cost of $23,000 was assumed to estimate
the total funding required for complete
conversions.

SUBTOTAL

TABLE 3. Estimated Cost to Convert All Cesspools by
Priority Level and Median Household Income

TOTAL CONVERSION COST
. PRIORITY LEVEL NUMBER OF CESSPOOLS ($ MILLIONS)™
support conversions, the State may need to

Replacement Costs are Considered Affordable
(Costs are Less than 2 percent of Estimated Household Income®?)

98

179

589
1,421
2,293

Replacement Costs are Considered Unaffordable

$2.3
$4.1
$135
$32.8
$52.7

(Costs are Greater than 2 percent of Estimated Household Income®)

To fully fund all cesspool conversions for 1
those who are financially burdened, an 2
estimated $1.9 billion in funding is required. 3

. ) . 4
Private Financing and SUBTOTAL
What Can Be Afforded L
Another way to determine the amount of Notes:

financial assistance needed is to consider the (1) Based on average conversion cost of $23,000.
(2) Includes residents who may be able to afford cesspool conversions without

portion of the cesspool conversions costs
that can be afforded by homeowners. With
the exception of those with estimated annual

financial assistance.

8,434
14,321
17,117
41,952
82,424
84,7179

$194.0
$329.4
$407.5
$964.9
$1,895.8
$1,948.5

(3) Includes residents who are financially burdened by cesspool conversion
costs and may require financial assistance.

income below the FPL, it was assumed that (4) Total number of cesspools by Priority Level comes from the Hawai'i

households could afford to privately finance
an amount that results in a monthly payment
less than or equal to 2 percent of their

Statewide GIS Program. Note this is slightly lower than the 87,900 estimate
from the Legislative Report (DOH, 2018).

estimated monthly income less the average monthly maintenance cost for the selected replacement technology. If
that amount is less than the average of conversion costs, it is assumed the difference would require financial aid.

Table 4 summarizes the estimated amount of conversion costs that can be afforded or privately financed versus the
amount of financial aid that may be required. It is anticipated that more than $1 billion in financial aid is required to
support cesspool conversions for homeowners who are financially burdened.

TABLE 4. Estimated Private Financing and Financial Aid Required for Cesspool Conversions"

TOTAL PRIVATE TOTAL FINANCIAL AID

FINANCING® REQUIRED®

PRIORITY ($ MILLION) ($ MILLION)
1 $89.8 $106.5
2 $94.2 $239.3
3 $164.7 $256.3
4 $312.4 $685.3
TOTAL $661.1 $1,287.4

Notes:

(1) Based on average conversion cost of $23,000.

(2) Assumes residents can afford up to 2 percent of estimated household income
for cesspool conversions, financed at 4 percent interest over 20 years.
3) Assumes cesspool conversion costs in excess of 2 percent of estimated
household income will require financial aid. Residents with income levels
below the federal poverty limit are assumed to require financial support for all
conversion costs.
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Cesspool Conversion
Funding Mechanisms

There are a limited number of financing mechanisms
available to achieve the level of funding necessary to
make all cesspool conversions affordable.

CESSPOOL CONVERSION FUNDING CHALLENGES

There are several challenges associated with identifying
viable funding mechanisms for Hawai'i's cesspool
conversion program. First, the magnitude of the
potential amount of funding that the program requires
is significant, whereas, based on the average cost of
cesspool conversions, it is estimated that the total cost
of the conversions within the State is on the order of
$2 billion, this cost may range from $880 million to
more than $5.3 billion.? While there are low interest
loan and grant funding opportunities from federal, state,
and local financing sources, all of these combined

fall significantly short of that required to fully fund all
conversions. In addition, most of the financing programs
are available only to government entities such as the
state or counties, or non-profit organizations, and are
not targeted at private, residential property owners.
This is further complicated by the fact that the State
and the counties do not currently have the staff or the
administrative capabilities to receive grant or loan funds,
review and process individual applications, disperse

the funds to homeowners, and, in the case of loans,
conduct follow-up payment collection. Lastly, most of
these financing programs provide a reimbursement

for incurred cost, requiring the individual homeowners
to first pay upfront the cost associated with planning,
design, and construction of the new onsite wastewater
treatment system, and then be reimbursed.

Due to the varying demographics, socio economics,
implementation timeline, and system costs, there is not
a "one size fits all solution” for the financing mechanism
across all counties in Hawai'i.

The ideal cesspool conversion funding program will
need to meet several objectives.

KEY OBJECTIVES OF THE CESSPOOL
CONVERSION FUNDING PROGRAM

= Consider equitability and affordability
issues.

= |ncentivize individual homeowners to
convert existing cesspools.

» Provide funding support for upfront
cesspool conversion costs.

= Consider the funding recipient (e.g.,
cesspool homeowner, agency, etc.)

= Balance the need for immediate-, near-, and
long-term expenditures.

= Potentially fund a variety of onsite
wastewater treatment technology options.

= Minimize the administrative burden on
the DOH while leveraging support from
existing or new local agencies to administer
cesspool conversion funding responsiblities.

There is a need to identify or develop a mechanism
that can funnel federal, state, or other funding or
incentives to individual homeowners through existing
or new organizations such as the counties, non-
profits, or financial institutions. The proposed financing
program will also likely need additional funding for
state and/or local governments to administer and fund
the program options.

2. Historical cesspool replacement costs range from $9,000 to $60,000 per conversion. The range shown is for

conversion of all 88,000 cesspools in Hawai'i.
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FINANCING OPTIONS

Financing options may include tax credits or rebates,
federal, state, or county grants, and private/mortgage
loans. A notable difference between grants and loans
are that grants do not need to be repaid, while loans are
borrowed funds that require repayment, typically with
interest. These financing options and potential funding
agencies are summarized below.

Private/Mortgage Loans

It will be a challenge and likely infeasible for financial
support to be provided to all cesspool owners for

the conversions. Thus, it will likely be necessary for
homeowners to seek private or mortgage loans to
finance the conversions. There are several private
financing options available to homeowners including:
personal loans, home equity loans, or the use of
personal savings. Given the economic turmoil caused by
the global COVID-19 pandemic in 2020, the current, low
interest rates provided by private lending options may be
an economical option for some residents.

State Tax Credits or Rebate Programs

The State of Hawai'i's temporary tax credit program
(Act 120), which provides up to $10,000 in incentives for
individual homeowners to convert cesspools to septic
systems or aerobic treatment units, is set to expire on
December 31, 2020. Legislation which would extend
the term of the credits did not pass in the most recent
legislative session. Given that less than 100 applications
have been filed for this credit to date, tax credits may
have limited appeal and application and there may

be a need to re-evaluate the tax credit mechanism

and identify opportunities to make the program more
enticing. A rebate program may have broader appeal and
applicability for cesspool conversions.
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Grants and Loans

Federal, state, and local grant and loan funding
sources should also be considered as potential funding
mechanisms. While these sources do not provide

a reliable long-term solution for financing cesspool
upgrades, they can help with the implementation of
portions of the program.

Funding agencies with potential financing mechanisms
include:
= United States Environmental Protection Agency

= United States Department of Interior, Bureau of
Reclamation

= United States Department of Agriculture

= United States Department of Housing and Urban
Development

= United States Department of Commerce - Economic
Development Administration

= State of Hawai'i Clean Water State Revolving Fund
(CWSRF)

= State of Hawai'i - Non-Point Source (319) (NPS)
Grants

= State of Hawai'i Rural Commmunity Assistance
Corporation

= State of Hawai'i Rural Water Association

= Proposed — Hawai'i Cesspool Remediation and
Conversion Loan Program
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Potential CWSRF Funding Mechanisms

There may be opportunities within the State of
Hawai'i's CWSRF program for non-profits or public
entities to pursue funding or to create a pilot program
to provide loans or grants to residential homeowners.
The CWSRF program provides low interest loans for
a wide range of water quality infrastructure projects.
Loans to finance non-point source projects, including
cesspool conversions, can be provided through
several funding mechanisms, depending on type of
project, repayment source, and on agreement by the
state program.Typically, CWSRF funding can only

be provided to public entities, however the State of
Hawai'i's program allows for funding to be provided
to individuals for cesspool conversions or can be
provided via the counties, other federal/state agencies,
non-profits, or financial institutions. These institutions
can act as the broker to make sub-loans to individual
homeowners for the cesspool upgrades.

In a survey of other cesspool funding programs,
funding is provided by the state or the CWSRF
program to a local intermediary agency that is then
fiscally responsible for the loan and the overall
administration, thereby reducing the burden on the
CWSREF staff. Cesspool financing programs in other
states, have been funded with CWSRF funds, USEPA
grants, state bonds, legislative funding or other state
funding sources. Mechanisms that have been utilized
successfully include: Conduit Lending (Pass Through),
Linked Deposits, Sub-state Revolving Funding, and
Direct Loans.

It is estimated that $5 million per year is the maximum
financing that can currently be obtained through the
CWSREF program. This level of funding represents

less than 10 percent of the average annual cost of all
conversions to meet the 2050 deadline.

3. A non-point source is a source of pollution that originates from widely distributed elements (such as runoff from
agricultural or residential areas) as opposed to a single point source (such as a wastewater treatment plant or a
factory). In the 2015-2020 Hawai’i Nonpoint Source Management Plan, cesspool wastewater runoff was identified
as a non-point source impacting the State's resources and therefore may be eligible for NPS Grant funding.
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Other Funding Models and Partnerships

Funding approaches and partnerships employed by

the energy sector or other utilities may serve as a
model. While other utilities have different drivers and
payback periods, some of their funding models may be
applicable to funding a portion of cesspool conversions.

On-Bill Financing Program — Example: Hawai'i
Green Infrastructure Authority

Two funding models previously utilized in Hawai'i are
on-bill financing and on-bill repayment programs. On-
bill financing allows the electric utility (e.g., Hawaiian
Electric, Maui Electric, or Hawai'i Electric Light) to
incur the cost of a clean energy upgrade to a home,
which is then repaid by the homeowner through their
monthly utility bill. Upfront capital is provided by a third
party, by the Hawai'i Green Infrastructure Authority,
not the electric utility. In some on-bill repayment
programs, the loan is transferable to the next owner of
the home, building, or property. The idea of an on-bill
financing program could be adapted to finance cesspool
conversions with the assistance of county or local
agencies (e.g. water or wastewater utilities) that could
assist in the billing administration function similar to
electric utilities.

An on-bill financing model that currently exists in
Hawai'i is the Green Energy Money $aver On-bill
(GEM$) program whose purpose is to deploy clean
infrastructure. The program enables ratepayers to
finance clean energy improvements through an on-bill
financing model that spreads the initial capital costs of
installing green infrastructure up to 20 years.

Property Assessments — Example: Property
Assessed Clean Energy Program

Another energy-based funding model that could be
adapted to finance cesspool conversions is the Property
Assessed Clean Energy (PACE) program. This is a
mechanism used by local governments to allow property
owners to finance the up-front cost of energy efficiency
and renewable energy improvements (such as solar) and
then pay the costs back over time through a voluntary
assessment. A PACE program could be modified as

FINAL // SUMMARY REPORT: CESSPOOL CONVERSIONS FINANCE RESEARCH // JANUARY 2021

a viable financing option for cesspool conversion to
allow a property owner to pay back costs over time at
an agreed upon interest rate and length of loan term.
Funding would occur through private lenders, e.g.,
private banks, or the issuance of municipal bonds.

Property Assessments — Example: Community
Facilities District and Special Improvement
Districts

The use of Community Facilities Districts or Special
Improvement Districts, which are independent, local
special-purpose financing districts that levy taxes and
assessments and issue bonds to provide infrastructure
to develop communities of all types, could be another
mechanism by which to fund cesspool conversions.

A special improvement district specifically created to
address the USEPASs requirement to close large-capacity
cesspools is the Lono Kona Sewer Improvement District
in North Kona in the County of Hawai'i. This program
funds the connection of 110 parcels to the county
wastewater system. A similar funding mechanism

could be applied to the funding of onsite systems for a
neighborhood of current cesspool owners.

Public Private Partnerships

Another potential funding mechanism is the
development of Public-Private Partnerships (P3s) that
encourage private investment in public infrastructure
projects. P3s are contractual arrangements in which
governments or public entities form partnerships

with the private sector to design, finance, build, and
operate and/or maintain infrastructure such as toll roads,
water supply facilities, and wastewater treatment
plants. Public agencies are in charge of financing and
theoretically pass risks related to operating costs and
project revenues to the private partner. However, P3s
also have some negative aspects including potential
local opposition, loss of public control and flexibility,
potential need for in-house expertise or outside
consultants, complicated contracts and complex
negotiations, as well as significant effort to enforce and
monitor contracts.
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7/

LESSONS FROM FUNDING OF CESSPOOL
CONVERSIONS IN OTHER STATES

Cesspool conversion mechanisms used in eleven other states were reviewed
with the focus on those with programs funding the conversion of cesspools
with onsite systems. These states incentivized individual residential or
commercial owners to convert failing systems by providing financial support, in
the form of loans, grants or incentives, to defray the costs associated with the
implementation of the new technology.

WASHINGTON

NEW YORK
(SUFFOLK COUNTY)

MINNESOTA

MASSACHUSETTS
RHODE ISLAND

NEW JERSEY
DELAWARE
MARYLAND

FLORIDA

FIGURE 11. State Cesspool
Conversion Programs Reviewed

Each state’s cesspool conversion financing mechanism varies and is adapted to
the individual state’'s demographics, technologies, and needs. However, there
are lessons to be learned from each program as to what has worked and what
has needed improvement. Some key takeaways from other states include:

Long-term Effort. The conversion process is a long-term effort that is generally slow moving.
This requires all aspects of the program to be sustainable for an extended period of time (over
20 — 30 years), including but not limited to public outreach, funding, and administration.

Funding. Cesspool financing programs were funded through state funding, CWSREF, and the
USEPA, with CWSRF funding being the primary source.

= Maryland's Bay Restoration Fund is unique in that they charge an annual user fee for onsite
wastewater treatment systems and a monthly sewer connection fee to cover the program
administration and grant costs.
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Financing. Given the long implementation
timeline, a suite of sustainable long-term
financing mechanisms are required.

= While the financing programs of each state
varied, most provided low interest loans
to individual homeowners utilizing CWSRF
or other state funds through a conduit/
pass through mechanism. Utilizing this
approach, the CWSRF programs funnel
funding to individual homeowners through
a "conduit” or intermediate agency which
assumed responsibility for the loan and all
administrative activities — thereby reducing
administrative demands on the CWSRF
program. Conduit agencies included other
state programs, financial institutions or non-
profit organizations.

= |n addition to low interest loans, some
states offer grants. New York, Maryland,
and Rhode Island offer grants to individual
homeowners, while Texas provides
competitive grants to support applied
research of onsite wastewater treatment
systems.

= Massachusetts provides an ongoing tax
credit program to cesspool homeowners if
they convert/upgrade their cesspool.

= \Washington provides a regional loan
program (RPL) managed by Craft3 (a non-

WASHINGTON’S REGIONAL ONSITE
SEWAGE SYSTEM LOAN PROGRAM

Partnership between state and local
agencies and Craft3 (a non-profit third-part
lender).

Established in 1990.

$15 million in CWSRF funding provided
since establishment.

Craft3 provides program management,
approves or denies loan requests, and
manages all loan disbursement and activity
tracking.

Craft3 assumes financial risk associated
with lending and is obligated to repay the
CWSREF funds.

CWSREF loans provided to both residential
and commerical owners to replace failing
onsite sewage systems or to connect to
existing sewer systems.

15-year loans with interest rates ranging
from 1.99 to 4.99 percent dependent on
household income.

profit financial institution) to manage lending activities

for onsite sewage system repair or replacement.

Common Upgrade/Conversion Mechanisms. The most common upgrade and conversion
mechanisms instituted by states were the requirements that the upgrade occur at the time of
the property sale or property transfer, if the system failed during inspections, or as required by a
blanket cesspool phase-out program (as is being implemented in Hawai'i).

Eligibility. Project costs eligible for financing included planning, design, implementation/
construction, and permitting costs associated with converting failing or existing cesspool system
or connecting to a sewer system. Additional financing eligibility requirements are as follows:

= Although there is no minimum income requirement, individual homeowners are required to
have good standing credit and the loan must be secured by a mortgage lien or some other
similar mechanism. Two programs provided alternative funding for applicants who could not

qualify due to credit issues.

= |ndividual homeowners are required to secure approval of the proposed onsite system and
design prior to start of construction in order to be eligible for financing. Approval was typically
provided by the county or local permitting agency.
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Homeowner Loans. Individual homeowner loans ranged from $1,000 to $35,000, with
interest rates ranging from zero interest to low interest (3 to 6 percent), and loan periods
ranging from 10-20 years or the useful life of the system.

= Several programs provided incentives for disadvantaged communities, low income
households, or the elderly.

= There was no pre-payment penalty for programs reviewed.

= In several programs the homeowner was required to repay the loan upon sale or transfer
of property.

= Loan repayment mechanisms included, but were not limited to: monthly payments,
interest only/balloon payment, deferred payment, annual payment, and charge on
property tax bill.

Disbursements. Most programs required construction to be completed prior to the
@ disbursement of funds, therefore homeowners were required to pay the project costs
upfront and then be reimbursed.

= Method of monetary disbursements varied, with most programs directly compensating
the homeowner. In two programs, the states directly compensated the contractor for
construction costs.

= Repayment mechanisms included monthly payments or annual line item in property
tax bill.

Program Administration. Program administration efforts need to be covered with a
sustainable financing mechanism.

= Most programs recovered administrative costs through the interest rate on the loan;
while one state program utilized state funds to cover administrative costs.

= Several programs have established partnerships with non-profits, counties, or financial
institutions to serve as a conduit agency responsible for administrative loan activities.

Public Outreach. States with successful programs had implemented extensive public
outreach programs to educate residents on the public health and water quality benefits
of converting cesspools and provided information on incentives and state programs
homeowners could leverage to help cover the conversion cost.

As the Working Group develops a recommended approach to financing the cesspool
conversions, its is recommended that discussions be conducted with various funding
agencies as well as the lessons learned from other statewide mechanisms be investigated
further, especially programs in New York, \Washington, Maryland, and Massachusetts.
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Other Factors Inhibiting

Cesspool Conversions

Besides affordability and funding challenges, there are
other obstacles to cesspool conversions in Hawal'l.

OVERVIEW AND OBJECTIVES

Previous discussion presented herein highlighted the
affordability and funding challenges associated with the
implementation of a program of this magnitude in the
State. In this section, other factors which may inhibit
the conversion of cesspools to a more appropriate
technology and/or jeopardize the long-term success

of the program are explored. In many cases, these
factors were identified based on the experiences from
conversion programs implemented in other states.
Additional insight was gained from stakeholder input
received as part of the Investigation of Cesspool
Upgrade Alternatives in Upcountry Maui (Babcock et al,
2019).

PUBLIC ACCEPTANCE AND
EDUCATION

Successful cesspool conversion programs implemented
in other states have all included an aggressive public
outreach and education effort. Getting homeowners

to invest tens of thousands of dollars to upgrade their
onsite system without a direct and visible benefit

will be difficult. As a result, providing education and
examples of tangible benefits such as reducing
pollution and preserving sensitive ecosystems will

be important for long-term success. Efforts should
initially focus on public understanding and acceptance
of the key underlying premise of the problem and the
basis of area prioritizations. Subsequent and on-going
outreach plans can be designed to inform the public of
methods of conversion, available technical and financial
resources, as well long-term operations, maintenance,
and/or reporting requirements for onsite systems.
Consideration should be given to the development of a
centralized program-focused website along with other
diverse methods of communication tailored to a public
audience.
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PERCEPTION OF INEQUITY

As presented previously, the cost of cesspool
conversions can vary widely based on specific site
conditions and level of treatment needed. In addition,
it is expected that the cost of conversion to a more
advanced onsite technology will generally exceed

that paid by those currently connected to a county-
owned wastewater collection system and treatment
plant. These differences give rise to the potential
perceptions of inequity between various homeowners
within a given county or within the state as whole.
Questions such as: Why should | pay more for sewer
service than my neighbors?; Why should | have to
pay more just because | don't have the good fortune
to be connected to the county sewer system?; have
been raised in previous stakeholder settings. Concerns
have also been expressed that groundwater quality

in some areas has been significantly impacted by
legacy sources such as agriculture and that these past
operations should also contribute their fair share to
the solution of the problem. These issues of potential
inequity should be clearly addressed to assist in
gaining public acceptance and support.

NEAR-TERM INCENTIVES

Act 125 requires the conversion of all 88,000 in the
State by 2050, or an average conversion rate of about
3,000 per year. Of the conversion programs evaluated

in other states, most moved at a very slow pace,
converting about 2,000 or less cesspools per year.
Therefore, Hawai'i will to need to move at an aggressive
pace compared to other states to meet the 2050
deadline required by the Act. Should the pace of near
term conversions lag, the task to convert all cesspools
by 2050 becomes even more challenging. Development
of an effective plan to identify and implement incentives
to homeowners for complete conversions in the near
term would greatly assist in meeting program goals. The
plan should consider the benefits of focusing incentives
on the highest priority areas.
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AVAILABLE WORKFORCE AND
RESOURCES

It has been estimated that the overall conversion
program will cost about $2 billion to implement. This
represents an average annual cost of about $70 million.
It is unknown if there is adequate qualified engineering,
materials supply chains, and construction contractors
currently available to meet program needs. If the
number of conversions becomes more concentrated

in the later part of the compliance period, workforce
and resource concerns could dramatically increase.

An assessment of available resources within the State
should be performed to determine if this will be a factor
which will inhibit cesspool conversions.

RESPONSIBLE MANAGEMENT
ENTITY

Successful programs implemented by other states
identified a single management entity to be responsible
for obtaining, organizing, and managing the large
amount of data required to assess ecosystem

impacts, inventory and permit onsite systems, and
conduct follow-up inspections and reporting. The role

of this entity may also include the development of
comprehensive regional or watershed management
plans which outline strategies and implementation
measures to insure compliance with water quality
objectives through proper management, inspection, and
regulatory enforcement. Without a single management
entity, with a comprehensive long-term management
approach, the overall effectiveness of the cesspool
conversion program could suffer and ultimately
negatively impact water quality improvement goals. This
effort requires a source of significant ongoing funding
for staff time and support services.
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STABLE SOURCE OF REVENUE

Municipal water and wastewater programs rely on a
stable source of revenue in the form of user fees or
general taxing authority to fund system capital and
on-going operations and maintenance (O&M) efforts.
However, many major non-traditional projects, such

as the cesspool conversion program, lack a reliable,
dedicated revenue stream to cover the long-term
costs associated with project implementation such

as special financial assistance plans, data gathering,
permitting, monitoring, regulatory enforcement, and
general program administration. Consideration should
be given to leveraging existing available and potential
new revenue sources to assist with the financing of
the conversion program. An example of such a program
is the Bay Area Restoration Fund created by the State
of Maryland which charges a fee of $2.50 to $5.00 per
month to all municipal sewer customers and $60 per
year to all those served by an onsite system. Resulting
revenue is used to assist with the conversion of onsite

systems, finance wastewater treatment plant upgrades,

and cover on-going administrative costs.
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Findings and Recommendations

As the State continues to develop the cesspool
conversion strategy, there are several issues that warrant
further investigation. This section summarizes findings,
recommendations, and identifies the need for future

studies and other early actions.

THE BURDEN OF AFFORDABILITY

Significant affordability challenges are anticipated for
cesspool conversions across the State. It is projected
that 97 percent of cesspool homeowners will pay

more than 2 percent of their income for the conversions.

As a result, there is likely to be a significant financial
burden at the household level. Measures of poverty
and income constraints show that most homeowners
have little room in their household budgets for such a
significant expense.

The affordability analysis breaks down the cesspools by
priority levels and households with the greatest financial
needs. Considering the limited potential funding
available, homeowners with cesspools in priority areas
and with the greatest financial need should be targeted.

THE FUNDING GAP

Because of the magnitude of the funding needs (an
estimated total of about $2 billion), the State will likely
need to develop a suite of funding sources to support
cesspool conversions. While there are low interest
loan and grant funding opportunities from federal,
state, and local financing sources, the combination

of these falls significantly short of what is required to
fully fund all conversions. The example presented in
Figure 12 illustrates that the potential funding gap could
be as large as $1.1 billion given certain funding option
assumptions.
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PRIVATE FINANCING, 33%

REBATE PROGRAM, 2.2%

13

STATE CWSRF, 7.5%

FEDERAL GRANTS
AND LOANS, 1.5%

FIGURE 12. Hypothetical Distribution of Funding Sources
and Potential Funding Gap.

DEFINING THE PIECES OF
THE CESSPOOL CONVERSION
“FUNDING PIE”

Figure 12 is a hypothetical financing scenario
to estimate the remaining funding gap for
cesspool conversions in Hawai'i.

ASSUMPTIONS:

= Total Conversion Cost: $2 billion

* Federal Grants/Loans: $30 million (@$1
million per year for 30 years)

= State CWSRF: $150M (@$5 million per year
for 30 years)

= Rebate Program: $43 million ($10,000 rebate
for those below the federal poverty level)

= Private Financing: $661 million (Based
on households paying up to 2 percent of
estimated monthly income)

* Remaining Funding Gap: $1.1 billion
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RECOMMENDATIONS AND
POTENTIAL NEXT STEPS

Recommendations and potential next steps to support
cesspool conversions include:

Coordinate state legislative efforts to
establish and facilitate a cesspool conversion
program. Potential efforts include:

Create a rebate program to incentivize conversions.

Create legislation to require that cesspools are
disclosed as part of real estate property inspections/
transactions.

Evaluate legislation for establishment and funding of
a cesspool conversion financing program.

Evaluate potential federal legislative actions.

Identify viable financing mechanisms. Potential
actions include:

Conduct additional research into preferred options
identified by the Working Group.

Conduct outreach to federal and state funding
programs to confirm applicability, program
reguirements, and timing.

Follow-up with other states’ financing programs to
discuss program details to understand the “nuts and
bolts” of the programs. Identify lessons learned,
successes and failures, and what program elements
could work in Hawai'i.

Identify administrative resources. Identify

and contact potential agencies, non-profits, and

financial institutions within the State to determine
technical expertise, ability and willingness to conduct
administrative activities, what financial mechanisms
they could help implement, and other functions they can
perform (e.g., technical support, permitting, etc).
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FIGURE 13. Cesspool Upgrades.
Most homeowners will need significant financial support to upgrade
their cesspools.

Coordinate with and leverage federal, state,
and local entities. Conduct discussions with the
following entities to assess and understand available
resources (staff/financial), technical expertise, level
of engagement/responsibility desired, and resource
requirements:

= State

= Private lenders

= CWSRF Administrators

= U.S. Department of Housing and Urban Development
= U.S. Department of Agriculture

= USEPA

= Other identified agencies/non-profits

Determine distribution of financial aid.
Distribution of financial aid should consider both the
homeowner’s ability to pay and the priority area of the

cesspool to ensure funding is allocated to the highest
needs.
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Conduct public outreach. \Work with the public outreach subgroup to
establish comprehensive and extensive public outreach. Public outreach should
be conducted to:

= @ain public understanding and acceptance of the key underlying issues and need

for cesspool conversions.

= |nform the public of available conversion methods, technical information, financial

resources, and long-term O&M and/or reporting requirements for their upgraded
onsite wastewater system.

= |nform the public through various communication mediums including a program-
focused website.

Overcome other factors inhibiting cesspool conversions. In addition to
gaining public acceptance and educating cesspool owners through public outreach
these include:

= Address perception of inequity. Clearly address these perceptions to gain public
acceptance and support.

= |mplement nearterm incentives. Implement incentives that encourage
homeowners to convert their cesspools in the near term, with a focus on
homeowners within the highest priority areas.

= |dentify available workforce resources and shortfalls. Assess available resources
to implement the program (administration, engineering, construction, etc.) to

determine if resource limitations will be an issue. If resources are limited, work to

identify and/or develop additional workforce resources.

= Establish responsible management entity. Establish a single management entity

to be responsible for comprehensive long-term implementation of the program so
efforts are well coordinated and effective. Given this requires significant staff time

and support services, identify an on-going source of funding for this entity.

= Establish stable source of revenue. Consider leveraging existing available and

potential new revenue sources to provide a stable, long-term source of revenue to

support the program.

FIGURE 14. Example Public Outreach Handout
See Appendix C for the full page example handout.
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Technical Memorandum 1

EXECUTIVE SUMMARY

ES.1 Introduction

Throughout Hawai‘i, there are approximately 88,000 cesspools that release an estimated 53 million gallons
per day (mgd) of wastewater to the environment. Most of the existing cesspools provide wastewater
disposal for single-family residences, versus large-capacity systems serving multiple residences or
commercial areas. Given that over 90 percent of the state’s drinking water supplies are from groundwater
sources, it was recognized that cesspools pose an environmental and public health risk.

In 2017, the Hawai'‘i State Legislature passed Act 125, which states that by January 1, 2050 all cesspools in
the state, unless granted exemption, shall upgrade or convert to a septic or aerobic treatment unit (ATU), or
connect to a sewer system (ACT 125, 2017). Act 132 was passed in 2018 to establish a Cesspool Conversion
Working Group (CCWG) to develop a long range, comprehensive plan and commission a statewide study of
sewage contamination in nearshore marine areas (ACT 132, 2018). The CCWG retained Carollo Engineers,
Inc., (Carollo) to provide expertise on onsite wastewater treatment (OSWT) technologies and cesspool
conversion funding and finance options.

As a result of Act 125, homeowners will be required to upgrade their existing cesspools to approved OSWT
technologies. The cost associated with cesspool conversions will likely be a financial burden to most
residential owners and in a state where the cost of living is already high, many homeowners will be
challenged to afford the costs to upgrade. One of the complex challenges tasked to the CCWG is to develop
a strategy to aid the funding and financing of the cesspool upgrades. The purpose of this technical
memorandum (TMO01) is to summarize potential funding mechanisms that may be available to provide
financial support to homeowners. A subsequent technical memorandum (TM02) will evaluate affordability
issues.

ES.2 Summary of Funding Mechanisms

There are several challenges associated with identifying viable funding mechanisms for Hawai'i’s cesspool
conversion program. First, and likely the most important, is the magnitude of the potential total amount of
financing that the program may require. It is estimated that the total cost of the cesspool conversions within
the state may range from $880 million to more than $5.3 billion*. While there are low interest loan and grant
funding opportunities from federal, state, and local financing sources, all of these combined fall significantly
short of that required to fully fund all conversions. In addition, most of the financing programs are available
only to government entities such as the state or counties, or non-profit organizations, and are not targeted
to private, residential property owners. This is further complicated by the fact that the state and the counties
do not currently have the staff or the administrative capabilities to receive grant or loan funds, review and
process individual applications, disperse the funds to homeowners, and, in the case of loans, conduct follow-
up payment collection. Lastly, most of these financing programs provide a reimbursement for incurred cost,

* Historical cesspool replacement costs range from $9,000 to $60,000 per conversion. The range shown is for
conversion of all 88,000 cesspools in Hawai'i.
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requiring the individual homeowners to first pay upfront the cost associated with planning, design, and
construction of the new OSWT system, and then be reimbursed.

Due to the varying demographics, socio economics, implementation timeline, and geographical terrain,
there is not a “one size fits all solution” for both the conversion technology as well as the financing
mechanism across all counties in Hawai‘i. As a result, financing mechanisms implemented for the cesspool
upgrades will need to:

1. Consider equitability and affordability issues.

Incentivize individual homeowners to convert existing cesspools.

Provide funding support for upfront cesspool conversion costs.

Consider the funding recipient.

Balance the need for immediate, near-, and long-term expenditures.

Potentially fund a variety of OSWT technology options.

Minimize the administrative burden on Department of Health (DOH) while providing support to
existing or new local agencies.

Nowv ks WwN

Key to the successful implementation of the program will be to identify or develop a mechanism that can
funnel federal and state funding or incentives to the individual homeowner through the DOH or other
organizations, such as the counties, non-profits, or financial institutions. The financing program will
necessitate additional funding for state and/or local government to administer the program and will likely
consist of a mixture of funding options. This may include incentives (e.g. tax credits or rebates), existing
federal and state grants/low interest loans, and/or the establishment of a state or county financing program
(including funding legislation) targeted at individual cesspool conversions.

ES.2.1 Financing Options

Financing options may include tax credits or rebates, federal, state, or county grants, and private/mortgage
loans. A notable difference between grants and loans are that grants do not need to be repaid, while loans
are borrowed funds that need to be repaid, typically with interest. These financing options are summarized
below.

ES.2.1.1 Private/Mortgage Loans

A subsequent TM will evaluate the relative affordability of cesspool conversions. It will be a challenge and
likely infeasible for financial support to be provided to all cesspool owners. Thus, it will be necessary for
homeowners to seek private or mortgage loans to pay for the cost of cesspool conversions. Given the
economic turmoil caused by the global pandemic (COVID-19) in 2020, the current, low interest rates
provided by private lending options may be an economical option for some residents.

ES.2.1.2 State Tax Credits or Rebate Programs

The state of Hawai‘i's temporary tax credit program (Act 120), which provides up to $10,000 in incentives for
individual homeowners to convert cesspools to septic systems or ATUs, is set to expire on December 31,
2020. Legislation which would extend the term of the credits did not pass in 2020. Given that only 47
applications have been filed for this credit to date, this incentive with its current structure, may have limited
appeal and application and there may be a need to re-evaluate the tax credit mechanism to identify
opportunities to make the program more enticing. A rebate program may have broader appeal and
applicability for cesspool conversions.
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ES.2.1.3 Grants and Loans

Federal, state, and local grant and loan funding sources should also be considered as potential funding
mechanisms. While these sources do not provide a long-term solution for financing cesspool upgrades, they
can help with the implementation of portions of the program. While most programs require a public entity or
agency as the applicant, there are mechanisms by which money is secured by a public entity, non-profit, or
financial institution who act as the broker to make sub-loans to individual homeowners for the cesspool
upgrades. Funding agencies with potential financing mechanisms identified in this TM include:

e United States Environmental Protection Agency (EPA)

e United States Department of Interior, Bureau of Reclamation (USBR)

e United States Department of Agriculture (USDA)

e United States Department of Housing and Urban Development (HUD)

e United States Department of Commerce - Economic Development Administration (EDA)
e State of Hawai'i - Non-Point Source (319) (NPS) Grants

e State of Hawai‘i Rural Community Assistance Corporation (RCAC)

e State of Hawai'i Rural Water Association

e Proposed —Hawai‘i Cesspool Remediation and Conversion Loan Program

ES.2.1.4 Potential CWSRF Funding Mechanisms

There may be opportunities within the state of Hawai‘i's Clean Water State Revolving Fund (CWSRF)
program for non-profits or public entities to pursue funding or to create a pilot program to provide loans or
grants to residential homeowners.

The CWSRF program provides low interest loans for a wide range of water quality infrastructure projects.
Loans to finance non-point source projects can be provided through several funding mechanisms,
depending on type of project, repayment source, and on agreement by the state program. Per statute,
CWSRF funding can only be provided to public entities, however the state’s CWSRF program can funnel
funding to individual or private entities via the counties, other federal/state agencies, non-profits, or
financial institutions. Typically, funding is provided by the state or the CWSRF program to a local
intermediary agency that is then fiscally responsible for the loan and the overall loan administration, thereby
reducing the burden on the CWSRF staff. Cesspool financing programs in other states, have been funded
with CWSRF funds, EPA grants, state bonds, legislative funding or other state funding sources. Mechanisms
that have been utilized successfully include: Conduit Lending (Pass Through), Linked Deposits, Sub-state
Revolving Funding, and Direct Loans.

It is estimated that $5 million per year is the maximum financing that can currently be obtained through the
CWSRF program. This level of funding represents less than 10 percent of the average annual cost of all
conversions over the 30-year period.

ES.3 Lessons from Cesspools Funding Mechanisms in Other States

Cesspool conversion mechanisms used in ten other states were reviewed with the focus on those with
programs funding the replacement of cesspools with OSWT systems. These states incentivized individual
residential or commercial owners to convert failing systems by providing financial support to defray the
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costs associated with the implementation of the new technology. Some key “lessons learned” from other
programs include:

e Financial Programs:

- Eight states have created robust financial programs which provide low to no interest loans and
incentives to ease the high cost of upgrading cesspools to alternative, innovative, and emerging
(AIE) technologies.

- The states of New York, Maryland, and Rhode Island offer grants and low interest loans to
individual homeowners.

- Massachusetts provides an ongoing tax credit program as an incentive.

- Texas provides competitive grants to support applied research of OSWT systems, which is
funded from a fee collected for each permit issued.

- Inmost states, homeowners are required to upgrade the OSWT system upon sale or property
transfer.

e Funding Mechanisms for Cesspool Conversion Financing Programs:
- Cesspool financing programs were funded through EPA, CWSRF or state funds, with CWSRF
funding being the primary source.
= The primary CWSRF mechanisms utilized to fund individual homeowner programs were
Conduit Lending or Linked Deposits.

= Most CWSRF programs utilize a pass-through entity (e.g. county, local governing body,
financial institution or approved non-profit) to administer the loans from loan application to
loan repayment.

= The pass-through entity was ultimately responsible for the loan repayment to the CWSRF
program but had mechanisms established to recover loans if there was a default.

- Maryland’s Bay Restoration Fund is unique in that they charge an annual user fee to OSWT
systems and a monthly sewer connection fee to cover the program administration and grant
costs.

e Program Administration:

- Several programs have established partnerships with non-profits, counties, or financial
institutions to serve as the conduit agency responsible for the administrative loan activities,
thereby reducing the administrative burden on the states’ CWSRF program.

- Thelong timeline for program implementation also required that states establish a sustainable
financing mechanism including sources and revenue streams to cover program administration
and other costs. Most programs recovered costs through the interest rate on the loan; one
program utilized state funds to cover the administrative costs of the program.

e Eligible Project Costs
- Eligible project costs include converting failing or existing cesspool systems or connecting to
sewer systems.
- Eligible costs include planning, design, implementation/construction, and permit costs.
- Funding was not applicable to new developments.
e Project Eligibility Criteria
- All programs required that the applicant have good standing credit and that the loan be secured
by a mortgage lien or some other similar mechanism. Two programs provided alternative
funding for applicants who could not qualify due to credit issues.
- Individual homeowners were required to secure approval of proposed AIE technology and
design prior to start of construction in order to be eligible to receive financing. Approval was
typically provided by the county or local permitting agency.
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- Most programs did not have an income requirement; however, several provided incentives for
disadvantaged communities (DACs), low income households, or the elderly.
e Program Funding:
- Individual homeowner loans ranged from $1,000 to $35,000.
- Interest rates ranged from no interest loan to low interest (3-6 percent) to individual

homeowners.

- Loan periods ranged from 10-20 years or the useful life of the system.

- There was no pre-payment penalty for any program.

- Inseveral programs the homeowner was required to repay the loan upon sale or transfer of
property.

e Disbursements:

- Keyissues included the timing of disbursements as well as method of disbursement.

- The majority of programs required construction to be completed prior to the disbursement of
funds, therefore homeowners were required to pay the project costs upfront and then be
reimbursed.

- Method of monetary disbursements varied with most programs directly compensating the
homeowner. In two programs, the states directly compensated the contractor for construction
costs.

- Repayment mechanisms included monthly payments or annual line item in property tax bill.

Each state’s cesspool conversion financing mechanism varies and is adapted to the individual state’s
demographics, technologies, and needs. However, there are lessons to be learned from each program as to
what has worked and what has needed improvement. As the CCWG develops its recommended approach to
financing the program, it is recommended that further outreach be conducted and vetting of identified
state-wide funding mechanisms - especially programs in the states of Delaware, New York (Suffolk County),
Washington, Maryland, and Massachusetts.

ES.4 Other Funding Models and Partnerships

In addition to evaluating cesspool funding mechanisms in other states, models used by other infrastructure
systems were reviewed and are summarized in the following sections.

ES.4.1 On-Bill Financing Program — Example: Hawai‘i Green Infrastructure Authority

Two funding models utilized in Hawai'‘i are on-bill financing and on-bill repayment programs. On-bill
financing allows the electric utility (e.g., Hawaiian Electric, Maui Electric, or Hawaiian Electric Light), to incur
the cost of a clean energy upgrade to a home, which is then repaid by the homeowner through their monthly
utility bill. Upfront capital is provided by a third party, not the electric utility. In some on-bill repayment
programs, the loan is transferable to the next owner of the home, building, or property. The idea of an on-
bill financing program could be adapted to finance cesspool conversions with the assistance of county or
local agencies (e.g. water or wastewater utilities) that could assist in the billing administration function
similar to electric utilities.

An on-bill financing model that currently exists in Hawai'i is the Green Energy Money $aver On-bill (GEM$)
program whose purpose is to deploy clean infrastructure. The program enables ratepayers to finance clean
energy improvements through an on-bill financing model that spreads the initial capital costs of installing
green infrastructure of up to 20 years, thus providing an affordable way to invest in green infrastructure that
will reduce monthly energy costs.
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ES.4.2 Property Assessments — Example: Property Assessed Clean Energy Program

Another energy-based funding model that could be adapted to finance cesspool conversions is the Property
Assessed Clean Energy (PACE) program. This is a mechanism used by local governments to allow property
owners to finance the up-front cost of energy efficiency and renewable energy improvements (such as solar)
and then pay the costs back over time through a voluntary assessment. A PACE program could be modified
as a viable financing option for cesspool conversion to allow a property owner to pay back the costs of their
cesspool remediation over time at an agreed upon interest rate and length of loan term. Funding would
occur through private lenders, e.g., private banks, or the issuance of municipal bonds.

ES.4.3 Property Assessments — Example: Community Facilities District and Special Improvement
Districts

The use of Community Facilities Districts (CFDs) or Special Improvement Districts (SIDs), which are
independent, local special-purpose financing districts that levy taxes and assessments and issue bonds to
provide infrastructure to develop communities of all types, could be another mechanism by which to fund
cesspool conversions. An improvement district specifically created to address the EPA’s requirement to
close large-capacity cesspools is the Lono Kona Sewer Improvement District (ID) in North Kona in the
County of Hawai‘i. This ID funds the connection of 110 parcels to the county wastewater system. A similar
funding mechanism could be applied to the funding of on-site treatment systems for a subdivision of current
cesspool owners.

ES.4.4 Public Private Partnerships

Another potential funding mechanism is the development of Public-Private Partnerships (P3s) that
encourage private investment in public infrastructure projects. P3s are contractual arrangements in which
governments or public entities form partnerships with the private sector to design, finance, build, and
operate and/or maintain infrastructure such as toll roads, water supply facilities, and wastewater treatment
plants. Public agencies are in charge of financing and theoretically pass all the risks related to operating
costs and project revenues to the private partner. However, P3s also have some negatives including local
opposition,, loss of public control and flexibility, potential need for in-house expertise or outside consultants,
complicated contracts and complex negotiations, as well as significant effort to enforce and monitor
contracts.

ES.5 Legislative Efforts

Legislative efforts, both at the state and county levels, may help to address cesspool conversion funding
options. Political coordination on legislative efforts would help provide consistent and clear messaging to
stakeholders and decision makers. This will be particularly important with economic recovery plans during
and following the COVID-19 pandemic.

ES.6 Recommendations and Next Steps

Financing options for the cesspool conversions to approved OSWT systems will likely be comprised of a
hybrid of financing options depending on several factors including: affordability, overall cesspool
identification and prioritization, cost of preferred technologies, funding recipient (individual versus a
subdivision versus homeowners’ association), financing sources/restrictions, available staffing resources,
stakeholder feedback, and other factors that still need to be identified and assessed.

Identification of stable revenue sources will be helpful to fund the cesspool conversion program. Potential
revenue sources may include:
e Developer fees.
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Nutrient impact fees.
Permit fees.

Property taxes.
Recreational or license fees.
Resort taxes/fees.

General excise tax.

Special assessments.

User fees.

The next steps in the initial evaluation of potential funding mechanisms that are within the scope of this
study includes:

1.
2.

Evaluate affordability issues as well as the equitable distribution of funds (TM02).
Present funding options to DOH to solicit input, identify preliminary list of preferred financing
mechanism, and identify considerations/concerns.

Recommendations and potential next steps to support cesspool conversions include:

1.

Coordination of legislative efforts, such as:

a. Extension of Act 120 tax credits beyond 2020 or creation of a potential rebate program.

b. Creation of legislation to require that cesspools are disclosed as part of real estate property
inspections/transactions.

c. Evaluation of legislation for establishment and funding of a cesspool conversion financing
program.

d. Evaluation of potential federal legislative actions.

Work towards the identification of potential viable financial mechanism through the following

actions:

a. Conduct additional research into preferred options identified by the CCWG.

b. Outreach to federal and state funding programs to confirm applicability and program
requirements, timing, etc.

C. Follow-up with financing programs to discuss program details to understand the “nuts and
bolts” of the programs. As well as identify lessons learned, successes and failures, and what
program elements could work in Hawai'i.

Identify and contact potential agencies, non-profits and financial institutions within the state to

determine technical expertise, ability and willingness to conduct administrative activities, what

financial mechanisms they could help implement, and other functions they can perform.

Conduct discussions with DOH, private lenders, CWSRF, counties, HUD, USDA, and other identified

agencies/non-profits to assess and understand available resources (staff/financial), technical

expertise, level of engagement/responsibility desired, and resource requirements.

Link preferred funding options to affordability and equitability distribution considerations to

provide a complete picture of options and affordability mitigation measures.

Work with public outreach subgroup to develop strategies for presenting technology and financing

options to groups of affected cesspool owners to solicit input.
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Technical Memorandum 1

CESSPOOL CONVERSION FUNDING MECHANISMS

1.1 Introduction & Background

The 2004 Clean Watersheds Needs Survey Report to Congress found that in the state of Hawai‘i, 62 percent of
the residents are served by centralized wastewater treatment facilities and the remaining 38 percent are
served by decentralized or OSWT systems. There are approximately 110,000 OSWT systems, including
88,000 cesspools and over 21,000 septic systems in Hawai‘i. A cesspool is defined by the EPA as an
underground excavation that receives sanitary wastewater from bathrooms, kitchens, and washers.
Cesspools are not designed to treat wastewater but rather capture solids. The structure usually has an open
bottom and perforated sides. Domestic wastewater flows into the structure and the solid waste collects at
the bottom and the liquid waste flows out to percolate into the subsurface that may be hydraulically
connected to groundwater and surface water.

The majority of the cesspools in Hawai'i serve single-family, residential units and are spread out throughout
the islands. Table 1.1 summarizes the estimated number of cesspools by island, as well as the estimated
total wastewater discharge. Of these, 43,000 cesspools have been identified as posing a risk to the state’s
water resources of which 31,000 are located within the perennial watersheds on the islands of Hawai',
Kaua‘i, Maui, and Moloka'i.

Table1.1  Estimate of Cesspools and Total Anticipated Discharge by Island®

Island ‘ Housing Units ‘ Number of Cesspools | Cesspool Effluent (mgd)
Hawai'i 82,000 49,300 27.3
Kaua‘i 29,800 13,700 9.5
Maui 65,200 12,200 7.9
O‘ahu 336,900 11,300 7.5
Moloka'i 3,700 1,400 0.8
Total 517,600 87,900 53.0

Notes:
(1) Confirmation of the actual number of cesspools, locations, and priorities is being conducted under a separate task of the CCWG.

In total, these cesspools are estimated to discharge 53 mgd of untreated sewage to the groundwater system
and coastal waters. Untreated wastewater from cesspools contain nutrients (nitrogen and phosphorous) and
pathogens such as bacteria, protozoa and viruses which can have an impact on the quality of drinking water,
general water quality, the health of the state’s reefs and the health of Hawai‘i’s residents and visitors.

To incentivize “early adopter” cesspool conversion, the state of Hawai‘i established a temporary tax credit
program in 2016 (Act 120). Act 120 provided a $10,000 tax credit to homeowners for the upgrade of
qualifying cesspools and is set to expire on December 31, 2020.

In 2017, the Hawai'i State Legislature passed Act 125, which states that by January 1, 2050 all cesspools in
the state of Hawai‘i, unless granted exemption, shall upgrade or convert to a septic system or aerobic
treatment unit, or connect to a sewer system (ACT 125, 2017).

 / -
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Act 132 was then passed in 2018 to establish the CCWG to develop a long range, comprehensive plan and
commission a statewide study of sewage contamination in nearshore marine areas (ACT 132, 2018). Act 132
directed the DOH to evaluate residential cesspools in the state, develop a report to the legislature that
includes a prioritization method for cesspool upgrades, and work with the Department of Taxation on
possible funding mechanisms to reduce the financial burden on homeowners. The CCWG retained Carollo to
provide expertise on OSWT technologies and cesspool conversion funding and finance options.

As a result of Act 125, homeowners will be required to upgrade their existing cesspools to more appropriate
technologies. The CCWG recognized that the cost associated with the conversion of these onsite sewage
disposal systems will be a significant financial burden to individual residential owners. One of the complex
challenges tasked to the CCWG is to develop a strategy to aid the funding and financing of the cesspool
upgrades.

Figure 1.1 shows a stepwise approach to guiding homeowners with cesspools through the conversion
process. The CCWG and key advisors are developing the overall strategy to the cesspool conversion
program, including public outreach, treatment technologies, data validation and prioritization, and finance
research. The information on funding mechanisms provided in this TM is to support step #5 shown in
Figure 1.1. However, there is a significant amount of strategy, planning, and coordination that will be
completed by the CCWG and other over the next few years.

Figure1.1  Stepwise Approach to Cesspool Conversions for Homeowners

It is estimated that the cost to convert a cesspool to an OSWT system (e.g. septic system or identified AIE
technologies) ranges widely from $9,000 to $60,000 or more depending on system capacity, technology,
location and size of dwelling unit—a cost that many homeowners cannot afford (Babcock, 2019). With
88,000 cesspools requiring upgrades, total upgrade costs could range between $880 million to more than
$5.3 billion=.

While there are low interest loan and grant funding opportunities from federal, state, and local financing
sources, all of these sources combined fall significantly short of that required to fully fund all conversions. In
addition, most of the financing programs are available only to government entities, such as state agencies or
counties, and are not targeted to private, residential property owners. This is further complicated by the fact
that state agencies and the counties do not currently have the staff or the administrative capabilities to
receive grant or loan funds, review and process individual applications, disperse the funds to the
homeowners, and, in the case of loans, conduct follow-up payment collection.

Motivating residents to implement the conversion of existing cesspools will be challenging. Despite the
benefits of improving public health and the environment and the state mandates contained in Act 125, there
are few financial incentives for homeowners to convert or upgrade their systems. The cost of cesspools is

2 Historical cesspool replacement costs range from $9,000 to $60,000 per conversion. The range shown is for
conversion of all 88,000 cesspools in Hawai'i.
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low and there are minimal maintenance requirements. A major challenge to the successful conversion of the
state’s cesspools is the identification of individual residential incentives, as well as the identification of a
funding mechanisms for the financing of both the capital expenditures and the long-term costs associated
with the maintenance and management of OSWT systems and overall program administration. In addition
to financial incentives, there is a need to identify and quantify the benefits (e.g. economic, environmental,
water quality, etc.) to be gained from converting cesspools that can be communicated to individual
homeowners to further incentivize the homeowners to convert.

1.1.1 Method of Cesspool Conversion and Funding Needs
There are generally three options for cesspool conversions including:

e Connection to existing or new centralized sewer systems. In the large municipal areas of Hawai'i,
homes and businesses are connected to county or privately owned, sewer collection and treatment
systems, where the wastewater flows to a centralized treatment facility for treatment and disposal.
Centralized sewer collection and treatment systems are generally cost efficient because of
economies of scale, treating the water either for discharge or for water reuse applications (e.g., golf
course irrigation). However, there are significant capital investments required by counties or private
developers, and connections to centralized systems may not be feasible for many cesspool
conversions.

e Connection to decentralized sewer systems. Decentralized sewer systems (also “cluster”
wastewater systems) are similar to centralized sewer systems, but typically have a smaller collection
system service area and wastewater treatment facility. Decentralized treatment can range from
passive treatment with soil dispersal to more sophisticated, mechanical treatment, such as
membrane bioreactors. Within the rural portions of Hawai‘i, which are extensive, the costs to
excavate and construct long sewer systems from remote locations to a centralized treatment facility
are substantial.

e Conversion of cesspools to approved OSWT and disposal systems. A 1999 survey conducted by
DOH showed that approximately 19 percent of the households in Hawai‘i had OSWT and disposal
systems, including cesspools. Since many of the cesspools are located in rural areas without
centralized wastewater systems, conversion to OSWT and disposal may be the most cost-effective
option for some homeowners.

The focus of both the technology and finance research efforts are on technology and finance options for
OSWT systems. Thus, this TM is focused on identifying funding mechanisms assuming existing cesspools
will be upgraded to OSWT systems.

1.1.2 Purpose

The magnitude of the potential total amount of financing required for the conversions is a challenge and
likely infeasible for financial support to be provided to all cesspool owners. The cost to convert all

88,000 cesspools by 2050 will require a consortium of financing solutions including self-financing, state and
county incentives, individual loans from financial institutions, federal, state and local financing sources, and
potentially establishing a cesspool financing program.

Federal, state, and local financing options, such as grants and low-interest loans were identified as a
potential source of financing, however these programs are limited in their funding capacity, with program
funding allocated amongst a variety of project types. There are other challenges for these programs
including funding program purpose/priority which may limit the programs ability to fund cesspool
conversions, other demands/needs on the program, the requirement for repayment, and most require a
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public entity be the recipient of the funding and are not targeted to private, residential property owners.
Lastly, most of these financing programs provide a reimbursement for incurred cost, requiring the individual
homeowners to first pay upfront the cost associated with planning, design, and construction of the approved
OSWT system, and then being reimbursed.

The establishment of financing programs requires staff or the administrative capabilities to receive grant or
loan funds, review and process individual applications, disperse the funds to homeowners, ensure
implementation of projects and, in the case of loans, conduct follow-up payment collection. With a clearer
understanding of the economic impacts to convert 88,000 cesspools, identification of responsibilities, and
the affordability of these conversions, the CCWG should consider further the establishment of a financing
program to incentivize homeowners to convert their system (e.g. financial assistance for planning, design
and construction). The funding program must:

1. Besustainable and address the required governance structure/institutional requirements.

2. Identify and provide mechanisms to fund the program (e.g. CWSRF, EPA, bonds, governmental bill,
fees, etc.).

3. Provide equitable distribution of financing to homeowners considering priority, income level, etc.

4. Outline administrative requirements (e.g. DOH, county, other agency or a hybrid) governance, and
financing provided.

Other states with similar mandates to convert cesspools have implemented programs with varying degrees
of success. Successful implementation of these programs has required agency partnerships, participation of
local cities/counties/other government entities to support program implementation/oversight, and
allocation of dedicated funding sources. Where staffing resources are limited, some states have partnered
with outside lending institutions for overall program administration, however, the interest rates are typically
much higher. These financing programs are often complemented with other sources of funding including
state incentives, other program financing, and individual resident financing.

The focus of this effort is on identifying potential funding sources and financing mechanisms that are
available to private, residential OSWTs. There may be additional source of funding for centralized options or
options sponsored by public entities. Funding options to connect to a county or private wastewater system
are not included in the scope of this TM. However, a summary of traditional funding mechanisms typically
applied to decentralized or centralized sewer options is provided in the following section. Other treatment
options will have differing financing mechanisms due to the nature of the borrower, especially if it is a public
entity. One of the major challenges in financing the conversion of cesspools will be balancing affordability
impacts. The topic of affordability will be explored in a separate, forthcoming technical memorandum
(TMO02).

This TM also provides an assessment of financial mechanisms used in other states for the funding of
cesspool conversion projects; summarizes potential federal and state funding programs, including state of
Hawai‘i funding options, that could be utilized to pay for cesspool conversions; provides a summary of
recommendations; and identifies potential next steps.

1.2 Traditional Funding Mechanisms

There are two types of costs associated with cesspool conversions: 1) capital costs required to plan, design,
and convert the cesspool to an OSWT system; and 2) re-occurring operational costs required to maintain,
operate, and repair the new OSWT system. For projects that connect to centralized systems or decentralized
systems, capital costs for the cesspool connection to a sewer or a decentralized system may be funded
through a variety of sources that range from traditional funding options, such as revenues from internal user

My
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charges and bond financing, to non-traditional funding sources such as grants, low interest loans, and
market-based programs. Operating revenues remaining after operating expenses and debt service
obligations have been met can be a significant source of funding for capital expenses or placed in reserves
for future projects. In addition, operation and maintenance costs are typically funded through user rates and
other recurring annual sources of revenue. Mechanisms available to public utilities include:

e Pay-as-you-go (PAYGO) financing — Depending on an agency’s existing capital reserves, it can
potentially build up its financial capacity to fund expenditures in peak users. Funds are raised
through upfront payment of project costs from revenues of existing and new users for future capital
improvement projects. It is common for utilities to fund major capital expansions through other
methods, particularly bond financing, to avoid the burden that PAYGO's high upfront cash
requirement places on rate or reserve funds.

e Debt financing — acquisition of funds through borrowing mechanisms (e.g. debt issuance) which
enable an agency to lessen the rate payer’s upfront burden.

e Grants and loans — alternate sources of funds from public agencies at no or minimal interest cost.
Examples include federal, state, and local programs that provide funding at zero interest for projects
that meet select criteria.

e Other Mechanisms — refers to financing through funds obtained from tax credits, purchase
agreements, voluntary programs, and trading and offset programs.

Appendix A includes a discussion of each of these mechanisms that traditionally fund centralized or
decentralized wastewater treatment systems. Most of these traditional funding mechanisms cannot be used
to finance individual residential conversion of cesspools to new OSWT and disposal systems for a variety of
reasons including: project fit; eligibility of funding recipient (pubic vs private entity); lack of a dedicated
revenue stream; administrative challenges; and state restrictions. However, two traditional mechanisms
may potentially be applicable for OSWT systems include: 1) assessment district bonds (if an assessment
district can be formed); and 2) federal and state grants and low interest loans (if a mechanism to funnel
monies to individual homeowners is established).

1.3 Private Financing Options

It will be a challenge and likely infeasible for financial support to be provided to all cesspool owners for the
conversions. Thus, it may be necessary for homeowners to seek private or mortgage loans to pay for the
cost of cesspool conversions. There are several private financing options available to homeowners including:
personal loans, home equity loans, or the use of personal savings. Given the economic turmoil caused by the
global pandemic (COVID-19) in 2020, the current, low interest rates provided by private lending options may
be an economical finance mechanism for some cesspool owners. Figure 1.2 shows the historical 30-year
fixed rate mortgage interest rate in the United States from April 2, 1971 through July 2, 2020. The lowest
interest rate on record is 3.07 percent as of July 2, 20203. The gray shaded areas of the graph indicate U.S.
recessions with the latest due to COVID-19. If mortgage rates remain relatively low (in the 3-4 percent
range), private loan options are well within the low interest loan (0-6 percent) range of other financing
options discussed later in this TM. As there is an increase in private financing options for cesspool
conversions, financial institutions may consider developing a specific financing plan for conversions as well
as a streamlined application process, as seen with the solar programs. Given the number of cesspools to be
converted, financial institutions will need to consider the fiscal ability, as well as staffing needed to issue and
manage private loans.

3 https://fred.stlouvisfed.org/series/ MORTGAGE30US
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Table 1.2 is a summary of the different types of private/mortgage loans that may be used by homeowners to
finance their cesspool upgrade costs. The maximum loan amounts and interest rates are subject to change.

Figure 1.2

30-Year Fixed Rate Mortgage Average in the United States

Table 1.2

Loan Product

Federal Housing Administration
(FHA) 203b - Cash out Refinance

Summary of Private Lending Options

Borrowing Power

Refinance Loan to Value 85%

Notes

Rates range from 3.25% - 4.0%

FHA 203K - Rehabilitation

Finance up to $35,000 in Home
Rehabilitation

Rates range from 3.25% - 4.0%

FHA 247 — Cash out Refinance
Hawaiian Homelands

U.S. Department of Housing and
Urban Development (HUD) 184a —
Cash out Refinance

Hawaiian Homelands

Up to 85% with documented
proposals for work

Up to 85% no documentation
required for proposed work

Rates range from 3.25% - 4.0%

Rates range from 3.25% - 4.0%

RD- Refinance for Site Work

Restrictions such as income,
County lending limits, and type of
refinance

Rates range from 3.375% -
4.125%

Veterans Affairs (VA) — Cash out
Refinance

Up to 100% of the value

Rates range from 3.25% - 4.0%
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Loan Product

Fannie Mae/Freddie Mac —
Conventional Cash out Refinance

Borrowing Power

Up to 80% of the value

Notes

Rates range from 3.50% - 4.25%

Lender’s Portfolio Cash out
Refinance

Home Equity Line of Credit

Up to 80% of the value

Up to 85% of the value if a first
mortgage is in place. Line Size
varies

Rates range from 3.75% - 4.50%

Interest only for a fixed period
of 10 or 15 years with
Introductory Rate offered for
2,3, or 4 years.

Rates range from 2.70% - 3.85%
for the Introductory Period

Home Equity Loan

Up to 85% of the value if a first
mortgage is in place. Line Size
varies

Fixed Rate Loan Option
Rate 4.50%

Personal Unsecured Loan

Amounts vary depending on
Institutions offerings. $35,000
average loan size

Payment depends on Term
36 months with Rates ranging
from 7.0% - 14.0% depending

upon Credit Score

Personal Flex

Varies by Institution with Line Sizes

up to $30,000

Rates range from 11.0% -14.0%

401K Loan

$30,000 - $50,000 with repayment

being auto deducted from
employee’s payroll

Rates range from 4.25% - 5.25%
with Loan Terms up to 5 years

1.4 Cesspool Funding Mechanisms in Other States

A review was conducted of funding mechanisms that have been successfully utilized in other states facing
similar issues. The ten state programs reviewed were selected based on work previously authorized by the
CCWGQG, identified program successes, as well as in coordination with the Cesspool Conversion Technologies
Research. Information was gathered from publicly available, online resources for each state. While each
state evaluated maintains websites with pertinent information, it is possible that some information is out of

date.

Appendix B includes a discussion of each of the ten states and their funding programs. Table 1.3 summarizes
the highlights of the cesspool conversion funding mechanisms of six of these states.

FINAL] AUGUST 2020 | 1-7



CESSPOOL CONVERSION FUNDING MECHANISMS | CESSPOOL CONVERSION FINANCE RESEARCH | HAWAI‘| DEPARTMENT OF HEALTH

Table 1.3

Program Feature

Funding Mechanism

Summary of State Programs

Delaware

Direct Lending

Washington

Conduit Lending/Pass Through

Rhode Island

Sub-State Revolving Loan

New York

Conduit Lending/Pass Through

Maryland

Credit and Linked Deposit

Massachusetts

Pass Through Lending, Direct Loans and
Tax Credits

Type of Financing
Assistance Provided

Funding Program(s)

Low Interest Loan

e Septic Rehabilitation
Loan Program (SRLP)

e Septic Extended Funding
Option (SEFO) (if denied
SRLP)

Low-Interest Loan

Local Loan Program (LLP)

Regional On-site Sewage
System Loan Program
(RLP)

Low Interest Loans

Community Septic System Loan
Program (CSSLP)

e Sewer Tie-in Loan Fund (STILF)

e (0% interest loans for local sewer
connection)

Grant

e Septic System Replacement Fund

e Counties may have additional
programs (e.g. Suffolk County
provides an additional grant of
$20,000 and low interest loans)

Grants and Low Interest Loans

e Bay Restoration Fund (BRF) —
Grant

e Linked Deposit Program (LDP) —
low interest loan

Low interest loans and Tax Credits

Community Septic Management
Program

Homeowner Septic Loan Program
Tax Credits

Funding
Priority/Purpose

Funding Source

Both Programs:

Repair or Replace of
privately-owned
decentralized wastewater
treatment systems

e Both Programs:
— CWSRF Funds

— CWSREF Allocation
(1% fee charged on
CWSRF loans)

LLP: Repair or replace
failing onsite sewage
systems

RLP: Abandon septic and
connect to sewer

Both Programs:

—  CWSREF (loan
financing)

— Centennial Clean
Water Fund
(administrative
costs/loan losses and
grants)

Both Programs:

Repair or replacement of substandard
or failing septic systems or to replace
cesspools with septic systems

Rhode Island Infrastructure Bank (RI
Bank) utilizes funds from recycled
CWSRF loans

Replacement of cesspool with a septic
system; installation/
replacement/upgrade of a septic system;
or installation of enhanced treatment
technologies.

State of New York’s State’s Clean Water
Infrastructure Act 2017 (including $75
million for Septic System Replacement
Fund)

e BRF-WWTP Upgrades to the
best available technology for
nitrogen removal or to connect
to existing public sewer

e LDP-Low interestloans for
capital improvements to reduce
nutrient delivery to the
Chesapeake Bay

e BRF-Dedicated fund from
Municipal Fees ($2.50 or
$5/month); User Fees for OSWT
($60 annual fee)

e |DP-Maryland DEP

Community Septic Management
Program

Repair, replacement, or upgrade of
failed septic systems or the
connection to an existing sewer

Homeowner Septic Loan Program
Home septic system repairs.

Tax Credits: Septic systems and
cesspool upgrades and repairs after
January 1997

Community Septic Management
Program

CWSREF offers 0% interest via MA
Water Pollution Abatement Trust.
Trust then provides $5 million a year
to municipalities

Homeowner Septic Loan Program
Massachusetts DEP

Financial
Responsibility

Fund Administrator

Department of Natural
Resources and
Environmental Control

First State Community
Action Agency

LLP: Program: County
serves as Pass Through
Entity

RLP: Craft 3

LLP: County or Local
Health Department

RLP: Craft3

Municipal Agencies apply for a
Lending Facility from the Rl bank
from which to make direct loans to
homeowners

Rhode Island Housing and Mortgage
Financing Corporation (Rl Housing).

New York Environmental Facilities
Corporation (EFC) provides funding to
Counties/County Health Departments

Counties/County Health Departments

LDP: Maryland DEP provides
participating lender a below-
market rate of interest agreement

e BRF: Maryland Water Quality
Financing Administration

e LDP: Financing Lender executes
loans with individual entities and
are responsible for
administration of program
including risk of default

Community Septic Management
Program

Communities are responsible for
loans

Homeowner Septic Loan Program
Massachusetts DEP

Community Septic Management
Program

Local board of Health to local
homeowners through Betterment
Agreement

Homeowner Septic Loan Program
Massachusetts Housing Program
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Amount of Funding

Eligibility
Requirements

e $1,000to $35,000
(homeowner)

e $250,000 (mobile home
parks)

e Residential Owners

e Low to moderate income
households

e Good financial
standing/credit (no
judgements, collections
or serious delinquencies)

e Notin bankruptcy

e Debt: Income ratio
greater than or equal to
41%

e New construction on
vacant lots are not
eligible

Loan can cover full cost of the

conversion project

Residential and
Commercial owners

e New construction on
vacant lots are not eligible

Maximum of $25,000

e Residential Owners and Non-
owner Occupants

— Prerequisite:

— Approved On-Site Wastewater
Management Plan

— Municipality is on Project
Priority List

— Certificate of Approval

e Debt: Income ratio greater than or
equal to 45%

e New construction on vacant lots
are not eligible

50% of cost or maximum of $10,000 per
resident

Located in participating county/
within a priority geographic area.
Single family, two family and small
businesses (design sewage flow <
1,000 gallons per day (gpd) and
seasonal or secondary homes may be
eligible.

Cannot have any outstanding or open
real property tax liens.

New construction on vacant lots are
not eligible

e BRF: Grant of up to $20,000 per
household

e LDP: Pending financial
institution

Residential Owners

e Credit worthiness of application
per lenders underwriting
criterion.
New construction on vacant lots
are not eligible

Community Septic Management

Program

— $200,000 to communities to
develop Community Inspection
Plan/Septic Management Plan

— $20,000 grant to first time
communities for administrative

costs

Homeowner Septic Loan Program
$1,000 to $25,000

Tax Credits:
Commonwealth provides a tax
credit of up to $6000 over 4 years

Community Septic Management

Program

Project on a community’s priority

list

—  Prioritized based on
environmental/public health
impacts, income and funding
needs.

Homeowner Septic Loan Program

Residential owner with up to 4
family homes

Secured by

Mortgage lien on
property

Upon transfer or sale of
property, loan to be repaid or
transferred to new owner.

Mortgage lien on property

N/A

Bank assumes all risk of
default/State and MDE is not liable
to reimburse bank for loses or
expenses associated with program

Betterment Agreement with
homeowner

Municipal lien on property if default
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Financial Loan
Terms

e SRLP:
e 20yearsloan term

e Interest ranges 3%-6%
(based on income)

e SEFO
e 20-yearloan
e 0% interest rate

e No monthly payments.

e 15-yearloanterm
e |Interestrate 1.99%-4.99%

e Payment options include:
No monthly payment,
monthly interest only or
monthly principal plus
interest (based on income
and occupancy)

e 10-yearloanterm
e $300 loan origination fee

e 1% annual serving fee on
outstanding balance

e  Grants provided on a reimbursement
basis

e Property owners are initially
responsible for the total cost of their
septic system project.

BRF:

— Grants provided on a

reimbursement basis

— Property owners are initially

responsible for the total cost
of their septic system
project.

LDP:

— Terms based on financial

lending agency requirements.

- Lending institution passes

the below-market rate of
interest to the borrower; may
add fees to cover costs

e  Community Septic Management
Program

— Interest rate ranges between 3%
-5% based on affordability

— 15-20-year loan term

— Repaid through the
Community’s tax collection
(property tax bill line item)

— Ifthe property is sold, the
payments is assumable by the
buyer of a property.

e Homeowner Septic Loan Program

— 3-20-year loan

— Interest rates between 3%-5%
based on family size, income
and market area.

— Min. monthly payment is $27

— Dueinfull upon sale, transfer or
refinancing of the first mortgage

Pre-Payment
y No No No No No No
Penalty
Reimbursement
Yes Yes Yes Yes Yes Yes
Program
Site evaluations,
design, permits,
impact and . Design, permitting, Capital facility, user connection,
connection fees installation of new septic master plumbing charges, and
. electrical constr,uction . P Engineering and system replacement  Engineering, construction and system the purchase of cost-effec,tive Engineering, Construction and System
Eligible Costs system, maintenance and t " ep Cost
costs, ébandonment reserve for ongoing costs costs nitrogen, phos.phorus, or 0osts
of septic systems and inspections and repairs. sediment loading reductions
closing/ recording
costs.
e BRE: e  Community Septic Management
_ e Noincome restrictions No i;mcome restrictions Program
Income VEEEEHSED (o e e Favorablerates/termsfor ~ No income restrictions No income restrictions e iseline esietions
homeowners, e LDP:

Requirement

lower income households

No income restrictions

e Homeowner Septic Loan Program
No income restrictions
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1.4.1 Summary/Findings

Recognizing that many residents could not afford to pay for the cost associated with the conversion of
individual cesspools, other states have established financing mechanisms to incentivize residents to convert.
The states reviewed utilized similar funding mechanisms; however the state programs are tailored to
address specific demographic, geography, and selected OSWT systems, thereby helping to achieve the
state’s program goals. Some programs had greater success than others, and many developed programs in
consideration of the successes and lessons learned from other state programs. Key take a ways from other
financing programs include:

e Financial Programs:

- Eight states have created robust financial programs which provide low to no interest loans and
incentives to ease the high cost of upgrading cesspools to AIE technologies.

- The states of New York, Maryland, and Rhode Island offer grants and low interest loans to
individual homeowners.

- Massachusetts provides an ongoing tax credit program as an incentive.

- Texas provides competitive grants to support applied research of OSWT systems, which is
funded from a fee collected for each permit issued.

- Inmost states, homeowners are required to upgrade the OSWT system upon sale or property
transfer.

e Funding Mechanisms for Cesspool Conversion Financing Programs:
- Cesspool financing programs were funded through EPA, CWSRF or state funds, with CWSRF
funding being the primary source.
= The primary CWSRF mechanisms utilized to fund individual homeowner programs were
Conduit Lending or Linked Deposits.

= Most CWSRF programs utilize a pass-through entity (e.g. county, local governing body,
financial institution or approved non-profit) to administer the loans from loan application to
loan repayment.

- The pass-through entity was ultimately responsible for the loan repayment to the CWSRF
program but had mechanisms established to recover loans if there was a default.

- Maryland’s Bay Restoration Fund is unique in that they charge an annual user fee to OSWT
systems and a monthly sewer connection fee to cover the program administration and grant
costs.

e Program Administration:

- Several programs have established partnerships with non-profits, counties, or financial
institutions to serve as the conduit agency responsible for the administrative loan activities,
thereby reducing the administrative burden on the states’ CWSRF program.

- Thelongtimeline for program implementation also required that states establish a sustainable
financing mechanism including sources and revenue streams to cover program administration
and other costs. Most programs recovered costs through the interest rate on the loan; one
program utilized state funds to cover the administrative costs of the program.

e Eligible Project Costs
- Eligible project costs include converting failing or existing cesspool systems or connecting to
sewer systems.
- Eligible costs include planning, design, implementation/construction, and permit costs.
- Funding was not applicable to new developments.

f | o
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e Project Eligibility Criteria

- All programs required that the applicant have good standing credit and that the loan be secured
by a mortgage lien or some other similar mechanism. Two programs provided alternative
funding for applicants who could not qualify due to credit issues.

- Individual homeowners were required to secure approval of proposed AIE technology and
design prior to start of construction in order to be eligible to receive financing. Approval was
typically provided by the county or local permitting agency.

- Most programs did not have an income requirement; however, several provided incentives for
disadvantaged communities (DACs), low income households, or the elderly.

e Programs Funding:

- Individual homeowner loans ranged from $1,000 to $35,000.

- Interest rates ranged from no interest loan to low interest (3-6 percent) to individual
homeowners.

- Loan period ranged from 10-20 years or the useful life of the system.

- There was no pre-payment penalty for any program.

- Inseveral programs the homeowner was required to repay the loan upon sale or transfer of
property.

e Disbursements:

- Keyissues included the timing of disbursements as well as method of disbursement.

- The majority of programs required construction to be completed prior to the disbursement of
funds, therefore homeowners were required to pay the project costs upfront and then be
reimbursed.

- Method of monetary disbursements varied with most programs directly compensating the
homeowner. In two programs, the states directly compensated the contractor for construction
costs.

- Repayment mechanisms included monthly payments or annual line item in property tax bill.

As the CCWG develops the recommended financing approach to the cesspool conversion program, it is
recommended that the further outreach and vetting be conducted of identified state-wide funding
mechanisms - especially programs in the states of Delaware, New York (Suffolk County), Washington,
Maryland, and Massachusetts.

1.5 Federal and State Low Interest Loans and Grants for Cesspool Conversions

Available federal, state, and local funding sources should be considered as potential funding mechanisms to
help reduce the overall costs on individual homeowners in the near-term. However, it is important to
recognize that with federal and state budget constraints and an overall increased interest in grants and low
interest loan programs, sources of low interest loan financing and grant funding are limited and/or are more
competitive to secure especially for non-point source projects.

Larger funding programs generally provide some of the best opportunities to obtain sources of funding
(e.g. Water Infrastructure Finance and Innovation Act [WIFIA], CWSRF, USDA, etc.). While these programs
provide relatively large sources of grant funding, there are limitations. There are numerous factors that
should be considered in the pursuit of low interest loan and grant funding, including:

e Project Specific. Most programs target a specific type of project or purpose. For a project to be
competitive, it needs to meet the intent of the program.

e Funding Recipient. Most federal and state programs require that the funding recipient be a public
entity or in some cases a qualified non-profit. For the cesspool conversions, this may require

f | o
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partnerships or public entities serving as a conduit agency (resulting in associated increased
administration costs) to funnel funding to private homeowners.

e Established Application Timelines. Application timing is critical for most grant and loan programs.
While some funding agencies accept applications on a rolling basis, many have prescribed
submission dates. Grant tracking is critical to align an agency for a funding program.

e Project Readiness. Availability of shovel-ready projects is a key consideration for several programs.
For example, potential COVID-19 stimulus monies are anticipated to prioritize projects that are
ready to be implemented and help kick start the economy.

e Funding Restrictions. Most programs do not allow for the retroactive funding of design and
construction work, and some programs will only fund activities that are conducted post project
approval. For the cesspool conversions, this may be a consideration for DOH to ensure the technologies
that are implemented comply with state performance requirements.

e Does not cover the full cost of the project. Most funding programs do not cover the full cost of the
project, requiring the sponsoring entity or funding recipient to provide a minimum cost share
ranging from 50-60 percent of the eligible project costs. This may be another challenge to the
conversion of cesspools, as many residents may not even have the financing to cover a portion of the
project costs.

e Funding award is NOT a promise of grant reimbursement. Most loans and grants are
reimbursements and not cash up front. This requires that the funding recipient has a source of funding
available for the construction of the project, and may be a significant hurdle to cesspool conversions in
Hawai'.

1.5.1 Potential Grant and Loan Funding Sources for Hawai‘i

Current funding options for cesspool conversions for individual homeowners or groups of homeowners are
limited and typically consist of property assessments, tax credits, and low-interest loans and grants from
various federal, state, and community-based agencies. The following is a summary of federal, state, and
county funding options that can be used to fund cesspool conversion projects, but many require a public
entity be the primary applicant. Appendix C includes a discussion of each of the federal and state programs
presented below. Table 1.4 provides a summary of the key aspects of each of the funding programs.
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Table1.4  Summary of the Federal, State and Local Funding Programs, Models and Initiatives to Consider for the Conversion of Cesspools

Program Agency Type Description

Federal Funding Programs

CWSRF program is a federal-state partnership that provides communities with a source of low-cost financing for the construction, repair and rehabilitation or replacement of
decentralized wastewater treatment systems. There are mechanisms by which the CWSRF funding can be funneled to individual residential owners for cesspool conversions. The
EPA Low Interest Loan state of Hawai‘i's CWSRF program details are provided below under State Funding Programs.

Clean Water State Revolving Fund
Program (CWSRF)

Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.

Financing mechanism for large water/wastewater/infrastructure projects

e  Project cost > $20 million or $5 million for small community projects (25,000 of fewer)

e Eligible projects include a single project, combination of projects or program of projects.

e Eligible costs include planning, design and construction activities.

e Provides for up to 49% of the project costs ; 51% to be provided by applicant (funds can include entity financing, bonds, SRF, grant, etc.)

e Total amount of federal funding <80%

e Single Fixed Rate established at loan closing (rate of securities of a similar maturity + basis point (0.01%))
Water Ir?frastructure Finance and EPA Low Interest Loan e Loantermis 30 years (or useful life of project).
Innovation Act (WIFIA) e Payments can be deferred 5 years

e Reserverequirement — 1-year repayment

e  Customized repayment schedule

e Application fees apply (average $300,000-$500,000)

e Compliance with federal requirements (National Environmental Policy Act [NEPA], AlS, Davis Bacon, etc.)

e  Project completion in 5 (preferred).

Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.

Grants to states to control NPS from variety of sources including agricultural runoff, mining activities, and onsite septic systems. States are required to use 50% of their allocation
for watershed projects, and the remaining funds can be used for non-point source projects including cesspools.

In Hawai'‘i, the NPS grants administered through Hawai‘i's Clean Water Branch Polluted Runoff Control Program (319 Grant Program).

e Forimplementation projects that control polluted runoff and improve water quality; Projects typically implement a component of a Watershed Management Plan, TMDL

or action plan.
Non-Point Source (NPS) Section 319

b EPA Grants e Recipient may include counties, educational institutions, state agencies, non-profit entities, watershed groups, for profit organizations and environmental groups.
rogram

e  Program funding varies by year ($600,000 for FY 2018)
e  Grant match requirement 25% non-federal match

e No limit on award.

e Prefer projects to be completed with 36 months of NTP.

Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.

: My
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Program Agency Description
e Eligible projects include recycled water feasibility, demonstration, and construction projects.
e  Provides 25% construction costs
e Maximum grant limit of $20 million.
) ) e Requires Congressional Authorization
Title XVI/WIIN Water Reclamation .
USBR Grant e USBR approved feasibility study,
and Reuse
e Comply with NEPA,
e Demonstrate the ability to pay the remainder of the construction costs.
Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.
e Funding is forimplementation projects building long-term resiliency to drought.
e Types of projects include moving pipelines, small recycling, storage reservoir construction, and projects that increase flexibility in drought.
s Pes ey Firsiaas USBR Grant e Two Funding: GrouP 1 $300,000 (complete in 2 years); Group 2 $750,000 (complete in 3 years).
e 50% cost share requirement.
Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.
e Eligible projects include small on the ground implementation projects (such as canal lining, supervisory control and data acquisition [SCADA], flumes, flow metering, turf
irrigation) to support water planning.
e The total project cost to be capped at $150,000.
WaterSMART Small-Scale Water
- . USBR Grant e 50 percent cost share.
Efficiency Projects L
e Total Federal funding limit of $75,000.
Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.
e Eligible projects include projects that result in quantifiable and sustained water savings, increase renewable energy use and improve energy savings, and support broader
water quality sustainability benefits.
e Requires a 50% cost share.
WaterSMART Water and Energy USBR - e Two funding limits:
Efficiency Grants — $300,000 (typically for projects completed within a year).
— Upto $1,000,000 (for projects to be completed in 3 years).
Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.
Watershed Group Development and Watershed Restoration Planning:
e  Provides funding for the development of watershed groups, watershed restoration planning, and watershed management project design (Phase I).
e Applicant must be a public entity.
e Provides up to $50,000 per year for a period of up to two years (total of $100,000) with no non-Federal cost-share required.
Cooperative Watershed USBR Grant Implementation of Watershed Management Projects:

Management Program

e Provides cost-shared financial assistance to established watershed groups to implement watershed management projects.
e Upto $300,000 per project.
e Applicants must contribute at least 50% of the total project costs.

Programs provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.
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Program

Public Works and Economic
Adjustment Assistance Programs

Agency
u.s.

Department of

Commerce -
Economic
Development

Administration

(EDA)

Type

Grant

Description

e  Provides grants for public works projects, including wastewater and stormwater projects that promote economic development.

e  Provides a 50% percent match in funds up to $5 million based on the number of permanent jobs created by the proposed project (for every job created, the funding is
$10,000).
e Projects need to be completed within 5 years.

Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.

Water and Waste Disposal
Guaranteed Loans and Grants
(water & sewer)

USDA Rural
Development

Low Interest Loan

Predevelopment Planning Grants

e Grant assistance to low-income communities for initial planning efforts.
e Maximum grant amount of $30,000 or 75% of the predevelopment planning costs.
e Requires a 25% cost share from applicant or third-party sources.

Water and Waste Disposal Loan and Grant Program —

e Directloan/grant and loan guarantees for clean and reliable drinking water systems, sanitary sewage disposal, sanitary solid waste disposal, and stormwater drainage.
e Eligible applicants: state/government entities, private non-profits and federally recognized tribes.

e Populations of 10,000 or less.

e  40-yearloan term (maximum useful life of the facilities).

e Theinterest rate is based on the need for the project and the median household income of the area to be served.

Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.

Rural Housing Service Program

Rural Economic Development Loan

USDA Rural
Development

USDA Rural

Low Interest Loan

Low Interest Loan

Provides assistance through home repair loans and grants to remove health and safety hazards or make a home accessible for household members.
e Funds can be used to repair or replace septic systems and other health and safety hazards.
e Loans are available up to $20,000 at a one percent fixed interest rate
e Loantermis 20 years.
e Seniors age 62 and older may be eligible for a loan and grant combination to make needed repairs and improvements.
e The maximum lifetime grant amount is $7,500.
e Must be located in a rural community and income <50% of median income.

Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.

Provides zero-interest loans to local utilities to pass to local businesses for projects that will create and retain employment in rural areas. Grants of up to $300,000 are provided to
the local utility which establishes a Revolving Loan Fund (RLF) from which loans are provided to local sponsors.

e Funding for up to 80% of project costs.

and Grant Program Development and Grant e  Eligibility is based on household income < 50% of the area median income and located in a rural community.
Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.
RWLEF is a funding program specifically designed to meet the unique needs of small water and wastewater utilities. The RWLF was established through a grant from the
USDA/RUS, and repaid funds used to replenish the fund and make new loans.
Leem e  Provides low-cost loans for short-term repair costs, small capital projects, or pre-development costs associated with larger projects.
National Rural ; e Loan amounts may not exceed $100,000 or 75% of total project cost, whichever is less.
Rural Water Loan Fund (RWLF) ationalRural  Provides ynowe ' Prel '
Water Assoc. reimbursement for e Loan offers below market interest rate.
incurred cost

e  Maximum repayment period of 10 years.

Program provides a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.
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Program

CDBG Program

Agency Type

US Department
of Housing and
Urban
Development

Grant

Description

Entitlement and Non-Entitlement Grants: Program offers both entitlement and non-entitlement grants to low to moderate income communities to meet housing and community
development needs including public facilities. Eligible activities include construction of public facilities and improvements, such as water and sewer facilities, and streets, public
services, activities related to energy conservation and renewable resources, etc. Honolulu Field Office directly administers the CDBG Program for non-entitlement counties in the
State of Hawai'i including Hawai‘i, Kaua'‘i and Maui.

Section 108 Loan Guarantee Program - Provides CDBG https://www.hudexchange.info/programs/cdbg/recipients the ability to leverage their annual grant allocation to access
low-cost, flexible financing for economic development, housing, public facility, and infrastructure projects. Communities can use Section 108 guaranteed loans to either finance
specific projects or to launch loan funds to finance multiple projects over several years. The loan term is 20 years.

Programs provide a reimbursement for costs incurred. Requires applicant to provide initial outlay of cash for project.

State Funding Programs

A State income tax credit is available for upgrading to a septic system or aerobic treatment unit, or connecting to a sewer,
e Qualified cesspools depending on their location. Qualified cesspools are cesspools that are: located within 200 feet of a shoreline, perennial stream or wetland, or within

State 'Qf a source water assessment program area.
State Income Tax Credit gawar't' t of Credit e Ataxpayer may apply for a tax credit up to $10,000 for the documented expenses of upgrading each qualified cesspool.
epartment o
Heglth e Taxcredits are available for five years, starting in tax year 2016, January 1, 2016, and ends in tax year 2020, December 31, 2020.
e $5,000,000 total cap on the credits available for each tax year.

Legislation to extend the tax credit did not pass in 2020.
Financing for the construction of water pollution control projects necessary to prevent contamination of groundwater and coastal water resources and to protect and promote the
health, safety and welfare of the citizens of the State. Provides low interest loans to county and state agencies to construct point source and nonpoint source water pollution
control projects.

State

CWSRF

Hawai‘i Cesspool Remediation and
Conversion Loan Program
(proposed)

Departmentof  Loan
Health

State SB 221 Loan

e Covers planning, design and construction activities.

e Loan proceeds fund up to 80 percent of project costs and require a 20 percent non-federal match.

e Loanterm of 30 years.

e Annualinterest rate of 0.25 percent and semi-annual loan fee of 0.5%.

e Green Project Reserve of 10 percent which is reserved to fund green infrastructure. FY 2019 set aside was approx. $1.23 million.

Enacted in July 2019, this bill authorizes the wastewater departments of all counties to offer low-interest loans for the upgrade or conversion of cesspools in each county to
aerobic treatment unit systems. The loan program shall include an on-bill financing option supported by funding from the water pollution control revolving fund.

e Eligible projects include water, wastewater, solid waste and storm water facilities that primarily serve lower-income rural communities.

Rural ' e  Public agencies, tribal governments, and nonprofits in rural populations of 50,000 or less in Hawai'i are eligible to apply.
Environmental Infrastructure Loan ,i(s)sm's:;trj\rc]:zy L e  Feasibility, pre-development, and construction phases are eligible.
[ oan
rogram Corporation e Max for construction funding is $3M.
(RCAQ) e 20years repayment.
e 5% interest for first 10 years.
Hawai'i The Initiative is supported by a funding partnership of 10 funders and is designed to proactively address and resolve water supply issues. HCF is specifically interested in
Fresh Water Initiati Community Grant organizations proposing to build or expand their own capacity to: 1) Lead a network of water entities; 2) Lead implementation around water conservation; 3) Lead
resh waterinitiative Foundation ran implementation around water recharge; and/or 4) Lead implementation around water reuse in the Hawaiian Islands.
(HCF)
ul Ulupono typically focuses on several investments of $1 million to $3 million in key mission projects: food, energy and waste in Hawai'i. Ul identifies key partners, leverage points
. upono and linkages to determine where the most impact can occur. The initiatives goal is to infuse investment capital, or grants, along with collaboration and guidance to help our
Fresh Water Initiative Initiative Grant/Other izations find . hieving |
(Ulupono) partner organizations find success in achieving impact.
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Program Agency Type Description
State of
Hawai'i
Department of
Business, . . : .
Economic The Hawai‘i Green Infrastructure Authority (HGIA) was created by the Legislature to make renewable energy investments accessible and affordable to Hawai‘i's consumers.
Green Energy Money $aver (GEM$) Development & On-Bill Financing HGIA was capitalized through the issuance of a Green Energy Market Securitization (GEMS) bond, an innovative municipal bond financed mechanism allowing the advance of
On-Bill Program Tourism Program the State’s goal of achieving 100% renewable portfolio standard in the electric sector by 2045. Some of the programmatic areas of the HGIA program, especially related to the
(DBEDT) GEMS$ program can be used should cesspool remediation financing move towards a similar billing program.
Hawai‘i Green
Infrastructure
Authority
PACE programs are used by local governments to allow property owners to finance energy efficiency and renewable energy improvements (such as solar) to pay for the up-front
State/ cost of energy or other eligible improvements on a property and then pay the costs back over time through a voluntary assessment. By enabling a PACE program, local
Property Assessed Clean Energy County/ Financing governments can greatly facilitate a commercial or residential property owner’s ability to bundle energy efficiency and renewable energy investments to make comprehensive
(PACE) ounl ¥ Assessment upgrades to their properties.
Loca A PACE program could be modified as a viable financing option for consideration to allow a property owner to pay back the costs of their cesspool remediation over time at an
agreed upon interest rate and length of loan terms. Funding would occur through private lenders such as private banks or the issuance of municipal bonds.
oy el s B e, Financing _ . o . o »
) o County/ Assessment on CFDs or SIDs, are independent, local special-purpose financing districts that levy taxes and assessments and issue bonds to provide infrastructure to communities.
Special Improvement District (SID)
Local property
HB 2151, HD 1 Relating to Cesspool ~ Department of Grant This proposal is current moving through the State legislature. Establishes a cesspool compliance pilot grant project to assist low- and moderate-income property owners with the
Conversion Health costs of upgrading or converting a cesspool. Applies to cesspools identified as failing by the Department of Health.
. The Hanalei . The Hanalei Initiative, a collective group of citizens working for the betterment of Hanalei and the North Shore. Water quality is one of the main focus areas: Through potential
Water Quality Program N Community Group : . . T S . ) : ; . .
Initiative DOH grant funding and private capital, the Hanalei Initiative is exploring financing options for converting cesspools to aerobic system conversions that actually treat water on site.
Hanalei Program provides funding to help pay for the replacement of cesspools, with a nonpolluting Advanced Treatment Unit, for residents living between Waioli and Hanalei Rivers and

Hanalei Cesspool Conversion

Watershed Hui

Community Group

have a cesspool.
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1.5.2 Federal Funding

The following is a summary of federal grant and low interest loan programs that may be viable financing
opportunities for the cesspool conversions.

1.5.2.1 Environmental Protection Agency

The following sections summarize the applicable funding mechanisms supported by the EPA.

Clean Water State Revolving Fund Programs

The CWSRF program, a federal-state partnership, provides communities with a source of low-cost financing
for a wide range of water quality infrastructure projects. One of the CWSRF program eligibilities includes the
ability to provide financial assistance for the construction, repair and rehabilitation or replacement of
decentralized wastewater treatment systems. CWSRF funding can be provided to public entities, such as
municipalities, county governments, and state agencies, private, and non-profit organizations.

Applicability/Considerations for Cesspool Conversions:

e  Seediscussion under section 1.5.3.

Water Infrastructure Finance and Innovation Act

The WIFIA program accelerates investment in water and wastewater infrastructure by providing low interest
financing for planning/design and construction of large dollar value projects. WIFIA works separately from,
but in coordination with, the CWSRF programs in each state.

Applicability/Considerations for Cesspool Conversions:

e The program is a viable funding mechanism for cesspool conversions.

o Applicant will need to be either the CWSRF program, a public entity, approved non-profit or a conduit
agency to apply and disburse funds to individual homeowners.

e Program provides low-interest loans which will require repayment.

e Minimum project cost is $20 million for large communities or $5 million for small communities
(population<25,000). This will require packing of cesspool conversion projects or may be more
appropriate for financing decentralized systems.

e  Funding program provides loans for up to 49 percent of projects costs, requiring the applicant to provide
the match financing of 51 percent.

e Loanisissued as a disbursement for costs incurred, so will require homeowner to initially pay for the
conversion.

e Requires compliance with federal and state requirements.

Non-Point Source Section 319 Grants

Under section 319 of the Clean Water Act, EPA provides grants to states to control nonpoint sources (NPS)
of pollution from a variety of sources such as agricultural runoff, mining activities, and malfunctioning onsite
septic systems. In Hawai'i, NPS grants are administered through Hawai‘i's Clean Water Branch Polluted
Runoff Control Program (PRC), which is under DOH. In the 2015-2020 Hawai‘i Nonpoint Source Management
Plan, cesspool wastewater was identified as a source of non-point source runoff impacting the state’s
resources and therefore may be eligible for NPS Grant funding.

Applicability/Considerations for Cesspool Conversions:

e May be a viable funding mechanism for near-term cesspool conversions.
e Applicant would need to be either a public entity, approved non-profit or watershed group.
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e Grantisissued as a disbursement for costs incurred, so will require homeowner to initially pay for the
conversion.

1.5.2.2 United States Department of Interior, Bureau of Reclamation

The USBR WaterSMART program provides cost shared financial assistance to states, tribes and local
governments to help them plan and implement projects to increase water supply through investments to
modernize existing infrastructure. WaterSMART funding opportunities include: Title XVI/Water
Infrastructure Improvements for the Nation (WIIN) grants, Water and Energy Efficiency Grants, Drought
Program, Basin Study, Desalination, and Cooperative Watershed Management Programs (CWMP). These
programs were evaluated for applicability for the cesspool conversion project and do not appear to be
feasible at this time as viable funding options, except for the CWMP.

United States Department of Interior, Bureau of Reclamation — Cooperative Watershed Management Program

Through the CWMP, Reclamation provides funding to watershed groups to encourage stakeholders to form
local solutions to address water management needs. Funding is provided for the development of watershed
groups, watershed restoration planning, and watershed management project design (Phase I). A second
program, Implementation of Watershed Management Projects, provides funds to established watershed
groups to implement watershed management projects that address critical water supply needs and water
quality concerns. As part of Phase | activities, applicants may use funding to develop bylaws, a mission
statement, complete stakeholder outreach, develop a watershed restoration plan, and watershed
management project design.

Applicability/Considerations for Cesspool Conversions:

e May be a viable program for the organization of watershed groups and the development of watershed
management plans.

e FEligible applicants include states, Indians, tribes, local and special districts, local government agencies,
and non-profit organizations.

e Grantisissued as a disbursement for costs incurred, so the watershed group will have to cover the
expenditures and then be reimbursed.

1.5.2.3 United States Department of Commerce — Economic Development Administration

Public Works and Economic Adjustment Assistance Programs

The EDA provides grants for public works projects provide grant funding for public works projects, including
wastewater and stormwater projects that promote economic development, through its Public Works and
Economic Adjustment Assistance Program. Financial support is provided for up to 50 percent in matching
funds (up to $3 million) based on the number of permanent jobs created by the implementation of the
proposed project.

Applicability/Considerations for Cesspool Conversions:

e May be a viable program for the cesspool conversions if it can be demonstrated that the project will
result in permanent job generations.

1.5.2.4 United States Department of Agriculture

Water and Waste Disposal Loan and Grant Program

The USDA provides funding directed at low-income and or small water/wastewater utilities. USDA provides
Predevelopment Planning Grants which assist low-income communities with the initial planning and
development of applications required for USDA Development program. The Water and Waste Disposal Loan
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and Grant Program provides direct loan/grant and loan guarantees for clean and reliable drinking water
systems, sanitary sewage disposal, sanitary solid waste disposal, and stormwater drainage.

Applicability/Considerations for Cesspool Conversions:

e May be a viable funding mechanism for cesspool conversions in rural communities or towns (population
of less than 10,000 people).
- Applicants include most state and government entities, private non-profits, and federally
recognized tribes.
- Grant s a disbursement for costs incurred, so it will require homeowner to initially pay for the
conversion.

1.5.2.5 Rural Housing Services Program

The Rural Housing Service Program provides assistance through home repair loans and grants to remove
health and safety hazards or make a home accessible for household members.

Applicability/Considerations for Cesspool Conversions:

e Source may be a viable funding mechanism for rural areas to help cover planning costs associated with

the cesspool conversions.

- Eligibility requirement includes rural and towns with populations of 10,000 or less.

- Program eligibility is based on household income that cannot exceed 50 percent of the area median
income and the property must be located in a rural community.

- Funds can cover all upfront and construction costs, including septic system designs, permits and
installations.

- Funding is a disbursement for costs incurred, so will require homeowner to initially pay for the
conversion.

1.5.2.6 Rural Economic Development Loan and Grant Program

The Rural Economic Development Loan and Grant program provides funding for rural projects through local
utility organizations that support economic development. USDA provides zero-interest loans to local utilities
which they, in turn, pass through to local businesses (ultimate recipients) for projects that will create and
retain employment in rural areas.

Applicability/Considerations for Cesspool Conversions:

e Program may be a viable funding mechanism for cesspool conversions in rural areas.
- Program eligibility is based on household income that cannot exceed 50 percent of the area median
income and the property must be located in a rural community.
- Loanorgrantis a disbursement for costs incurred, so will require homeowner to initially pay for the
conversion.

1.5.2.7 United States Department of Housing and Urban Development — Community Development Block
Grants (CDBG)

The HUD awards discretionary funding through various programs including the CDBG program.

CDBG Non-Entitled Counties in Hawai‘i Program

HUD administers the Non-Entitled CDBG Program in Hawai'i and allocates funds on a formula basis using
population, poverty and housing overcrowding as a basis for allocating funds. The Non-Entitled CDBG

Grants in Hawai‘i offer a source of funding to benefit community needs in but not limited to economic
development, housing rehabilitation, public facilities, and construction or installation for the benefit of low-
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to moderate-income persons. In Hawai'i, three counties qualify for this program - Hawai'‘i, Kaua‘i and Maui.
Many of the programs are similar to that of the entitlement program with grants for community
development activities directed at neighborhood revitalization, infrastructure, economic development and
improved community facilities and services.

Applicability/Considerations for Cesspool Conversions:

e Source maybe a viable funding mechanism for the conversion of cesspools if the three eligible counties
agree to utilize all or a portion of their CDBG funds for this purpose.
- Non-entitled communities are defined as cities with a population of less than 50,000 and counties
with populations less than 200,000.
- Regquires a Consolidation Plan to the Honolulu office to be considered eligible.
- Funding is a disbursement for costs incurred, so will require homeowner to initially pay for the
conversion.

Section 108 Loan Guarantee Program

Section 108 Loan Guarantee Program* provides CDBG recipients the ability to leverage their annual grant
allocation to access low-cost, flexible financing for economic development, housing, public facility, and
infrastructure projects. Communities can use Section 108 guaranteed loans to either finance specific
projects or to launch loan funds to finance multiple projects including economic development, housing,
public facilities, infrastructure, and other physical development projects, including improvements to
increase resilience against natural disasters.

Applicability/Considerations for Cesspool Conversions:

e Source may be a viable funding mechanism for the conversion of cesspools if the three eligible counties
agree to utilize all or a portion of their CDBG funds for this purpose.
e Loanis a disbursement for costs incurred, so will require homeowner to initially pay for the conversion.

1.5.3 State Funding Options

The following is a short discussion on several state grant and low interest loan programs that may be viable
financing opportunities for the cesspool conversions. The focus of the funding options review was limited to
those options available for individual homeowners or groups of homeowners to finance OSWT systems and
typically consist of property assessments and low-interest loans and grants from various state and
community-based agencies.

Hawai'i State Department of Health Clean Water State Revolving Fund Program

The CWSRF program is a federal-state partnership that provides communities with a source of low-cost
financing for a wide range of water quality infrastructure projects. With the passage of the 2014 Water
Resources Reform and Development Act (WRRDA) Amendments, the CWSRF program eligibilities were
greatly expanded, including the ability of the program to provide assistance for the construction, and repair
or replacement of decentralized wastewater treatment systems that treat municipal wastewater or
domestic sewage. In addition, CWSRF funding can be provided to public entities, such as municipalities,
county governments, and state agencies, and through various mechanisms funding can be provided to
private and non-profit organizations.

4 https://www.hudexchange.info/programs/cdbg/
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The CWSRF loan assistance program has flexibility and can set the conditions for loan assistance, which can
be exceptionally helpful in financing nontraditional eligibilities, such as cesspools, including:

e Loan maturities can range up to 30 years or useful life of the project.

e Repayment schedules can be structured to meet the needs of the borrower.

e Interest rates can vary from market rates to zero percent.

e Ability to provide lower interest rates to DACs.

e Repayment source does not have to be the project itself; any dedicated source of revenue can be
used to repay a non-point source loan.

It is estimated that $5 million per year is the maximum financing that can currently be obtained through the
CWSRF program for cesspool conversions. This level of funding represents less than 10 percent of the
average annual cost of all cesspool conversions over the 30-year period. In addition, distribution of these
funds to individual homeowners will place a significant burden on the DOH, which currently does not have
the staff nor the administration capabilities to review and process individual applications, disperse the funds,
and conduct follow-up payment collection. Additional support with funding and finance applications and
management from counties, financial institutions, or non-profits may be required.

Applicability/Considerations for Cesspool Conversions:

e The program is a viable funding mechanism for cesspool conversions; however, the administrative
workload on CWSRF staff will need to be addressed.

e Applicant would need to be either a public entity, such as the counties, financial institution, approved
non-profit, or other conduit agency to disburse funds to individual homeowners.

e Loanisissued as a disbursement for costs incurred, so will require homeowner to initially pay for the
conversion.

e Requires compliance with federal and state requirements.

Appendix D includes more information on potential CWSRF funding mechanisms for non-traditional
projects.

Hawai'i Rural Community Assistance Corporation (RCAC)

RCAC provides low interest loan financing for feasibility, pre-development, and construction projects.
Feasibility efforts are typically not more than $50,000 and a typical term is 1 year. Pre-development projects
such as engineering, legal, and bond counsel efforts are typically not to exceed $350,000 and the term is

1 year. Maximum loans for construction funding are $3M. Loan terms are up to 20 years; 5 percent for the
first 10 years and subject to change for longer term loans. Loan fees are 1 percent.

RCAC has funded water projects on Maui and O‘ahu.
Applicability/Considerations for Cesspool Conversions:

e This a viable funding program for cesspool conversions for low income rural communities.

e Applicant would need to be a public agency, tribal governments, or nonprofits in Hawai'i.

e Individual homeowners will likely need to create SIDs to apply for this source of funding.

e Loanisissued as a disbursement for costs incurred, so will require homeowner to initially pay for the
conversion.
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Hawai'i Rural Water Association (Rural Water Loan Fund)

This state association is a chapter of the Rural Water Association and provides funding to infrastructure
projects targeted at replacing equipment, providing system upgrades and completion of small projects
including energy efficiency, sustainability and disaster recovery projects.

Applicability/Considerations for Cesspool Conversions:

e This a viable funding program for rural communities. However, individual homeowners will likely need
to create a SID to apply for this source of funding.

e Loanisissued as a disbursement for costs incurred, so will require homeowner to initially pay for the
conversion.

Proposed Hawai'i Cesspool Remediation and Conversion Loan Program

State SB 2850/HB2540 introduced legislation in 2018 that would create a specific program for cesspool
remediation and conversions. This program is envisioned to provide low-interest loans to cesspool owners
for the upgrade or conversion of cesspools to ATUs in each county. The loan program would include an on-
bill financing option supported by funding from the water pollution control revolving fund. In 2019 SB 221
was passed to establish a similar loan program, effective July 2019. This program was to be implemented
through the counties in coordination with DOH.

Applicability/Considerations for Cesspool Conversions: It is not clear whether this program has been
implemented.

Office of Hawaiian Affairs Malama Loans

The mission of the Office of Hawaiian Affairs (OHA) is: “To enhance access for all persons of native Hawaiian
ancestry to credit, capital and financial services and skills so as to create jobs, wealth, and economic and
social well-being for all the people of Hawai‘i.” To support their mission, OHA provides loans and grants for
native Hawaiian businesses and individuals.

The Malama Home Improvement Loan is available in amounts ranging from $2,500-$100,000. Loans over
$20,000 must be secured by non-real estate assets. Current terms are 5-6 percent interest and up to a 7-year
loan period. Loan applications must include: proof of Hawaiian ancestry and Hawai'i residency, contractor’s
estimate of the work, 2 years of federal tax returns and W-2s, and 1 month of current pay stubs.

While this program has limited eligibility, i.e. not all cesspool homeowners are native Hawaiian, it may be a
financing option for those who do qualify. The state may consider evaluating funding options tied to native
Hawaiian ancestry through organizations like Bishop Estate and the Department of Hawaiian Home Lands
to assist the native Hawaiian community. This approach could already be available through federal programs
such as HUD.

1.5.4 Hawai‘i Cesspool Tax Credits, State Income Tax Credit (Act 120)

Hawai‘i currently provides a state income tax credit for qualified cesspool owners upgrading to a septic
system, ATU, or connecting to a sewer. Qualified cesspools are cesspools that are: located within 500 feet of
a shorelines, perennial stream or wetland®, or within a source water assessment program area’. A list of

5Hawai‘i Administrative Rules §13-222-2

6 Hawai'i Administrative Rules §11-54-1

7 As determined by the Department of Health based on a two year time of travel from a cesspool to a public
drinking water source
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cesspools (identified by tax map key and county) that already meet the criteria of Act 120 is available on the
DOH website®.

A taxpayer may apply for a tax credit of up to $10,000 for documented expenses associated with upgrading
each qualified cesspool. Under the current law, tax credits are available for five years (tax years 2016-2020),
ending on, December 31, 2020. The state provided a maximum of $5,000,000 of credits that are available for
each tax year. Any taxpayer who has upgraded a qualified cesspool but is not eligible to claim the creditin a
taxable year because the cap has been reached shall be eligible to claim the credit in the subsequent years.
Legislation to extend the tax credit did not pass in 2020.

While this program has several financial advantages for those homeowners who file state income taxes,
there are likely many homeowners who are below the threshold for filing state income taxes and therefore
are not able to take advantage of this option. Given that only 47 applications have been filed for this credit?,
this incentive may have limited application to current cesspool owners.

While the tax credits help to offset some construction costs associated with the conversion, it does not
provide:

e Relief for the on-going maintenance and management of the new OSWT option.
e Relief to low-income customers who do not earn enough to qualify for this credit.
e Relief in upfront costs to retain assistance from a licensed civil engineer.

In addition, depending on the selected OSWT, the credit may only cover a fraction of the cost borne by the
homeowner. Pending legislation may extend the term of this program, however an assessment of the
accessibility by all homeowners to this incentive should be considered and other mechanisms identified.

1.6 Other Funding Models and Partnerships

This section summarizes less traditional funding models, including models used by other infrastructure
systems in Hawai‘i, e.g. energy, and specific, community-based funding models. Other non-traditional
funding models include point of sale conversion requirements that would mandate the conversion of
cesspools prior to sale of a house was initially considered in 2018 (SB 2567). However, at the time, it was not
deemed feasible due to resistance from the real estate community and homeowners and was tabled for
future discussion in 2020. This was prior to the COVID-19 impacts; consideration of mandated cesspool
conversions prior to property sales may be postponed in light of larger economic issues in the State.

1.6.1 On-Bill Financing Program — Example: Hawai‘i Green Infrastructure Authority

On-bill financing and repayment programs have been providing options for property owners for many years
to pay for investments in clean energy upgrades through their utility. On-bill financing allows the electric
utility to incur the cost of the clean energy upgrade, which is then repaid by the homeowner on the utility
bill*°. The upfront capital is provided by a third party, not the electric utility. In some on-bill repayment
programs, the loan is transferable to the next owner of the home, building, or property. The idea of an on-
bill financing program could be adapted towards the financing cesspool conversions with the assistance of
other agencies that could assist in the billing administration function similar to electric utilities.

8 https://health.hawaii.gov/wastewater/home/taxcredit/
9 Number of filings from 2015-2017.
* Example utilities include Hawaiian Electric Company, Maui Electric Company, or Hawaiian Electric Light.
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An on-bill financing model currently exists in the State. Act 211 authorized the establishment of the green
infrastructure program, known as GEM$ to deploy clean infrastructure®. The legislation, among other key
objectives, enabled ratepayers to finance clean energy improvements through an on-bill financing model
that allows ratepayers to spread the initial capital costs of installing green infrastructure of up to 20 years,
thus providing an affordable way to invest in green infrastructure that will reduce monthly energy costs.

The GEM$ program is operated under the Hawai‘i Green Infrastructure Authority (HGIA) and has many of
the similar on-bill functions a cesspool conversion program would require for implementation. For example,
certain program functions of the GEM$ program, such as program marketing, construction contractor
outreach, education and training, and loan functions*> may be applied towards a cesspool conversion
financing program. As of November 2017, $77.8 million in GEM$ funds have been committed to residential
and commercial energy projects in the State. Following is a summary of key features of the GEM$ program:

e Possible Eligible Applicants. The GEM$ program serves low and moderate-income, single-family
residential homeowners and renters, small businesses as defined by the U.S. Small Business
Administration, multi-family rental projects, and non-profits. Financing for the GEM$ program was
recently expanded so that participant eligibility under the program is not based on the
creditworthiness of the applicant, and the on-bill repayments obligation is transferable to the next
owner or tenant. In other words, the obligation for repayment is tied to the utility meter, not the
individual homeowner. Approval does not require a credit check or income verification. HGIA bases
approval on a good utility bill payment history — no disconnection notices in the previous 12 months
—and an estimate that the project will deliver a minimum of 10 percent utility bill savings, including
the repayment charge, after installation of the retrofit.

e Types of Projects. The HGIA has financed projects under its GEM$ program such as solar
photovoltaic systems, energy storage, lighting upgrades, heating, ventilation, and air conditioning
systems (HVAC) upgrades, mechanical upgrades, controls and monitoring devices and energy/water
nexus systems.

e Pros and Cons
- Pros: The HGIA GEM$ program is an established on-bill loan program for private energy

efficiency solar projects. Several elements of this program, including administration of funding,
loan repayment and coordination with an entity for billing, may be applicable for the financing
of residential cesspool conversion projects. GEM$ offers financing rates of approximately

5.5 percent over a 20-year loan term.

- Cons: Unlike in the energy model, incentives associated with a cesspool conversion are hard to
define for a water/wastewater utility companies to support any proposed bill financing. In
addition, there is a question as to the implementation of on-bill financing in rural areas with low
income applicants.

1.6.2 Property Assessments — Example: Property Assessed Clean Energy Program

PACE programs are used by local governments to allow property owners to finance energy efficiency and
renewable energy improvements (such as solar) to pay for the up-front cost of energy or other eligible
improvements on a property and then pay the costs back over time through a voluntary assessment.

A PACE program could be modified as a viable financing option for cesspool conversion to allow a property
owner to pay back the costs of their cesspool remediation over time at an agreed upon interest rate and
length of loan terms. Funding would occur through private lenders such as private banks or the issuance of
municipal bonds.

1 Sessions Laws of Hawai'i, 2013
2 Loan functions include origination, underwriting, funding, and servicing.
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e How PACE could be applied towards Cesspool Conversions. While Section 196 of the Hawai'i
Revised Statutes (HRS) discusses Hawai‘i’s policies, goals, and objectives with respect to energy
resource planning, there is no enabling legislation to establish a PACE program. However, HB 1669
was introduced in the 2020 legislative session and assigns the Hawai'‘i State Energy Office to work
with the counties to establish a program. The program would allow a property owner to obtain a
private loan for a renewable energy system on the property and pay back the loan through an
addition to the owner’s property tax bill. This PACE program concept, if approved by the legislature
and signed by the Governor, could be modified to include cesspool conversions.

e Eligible Applicants. The PACE financing mechanism has been used in several states where
legislation exists to finance improvements on private property such as:

- Commercial properties (commonly referred to as Commercial PACE or C-PACE)

- Residential properties (commonly referred to as Residential PACE or R-PACE).

The unique characteristic of PACE assessments is that the assessment is attached to the property

rather than to the individual. A PACE program can be modified to finance cesspool improvements

through an assessment on the private property.

e Types of Projects. PACE programs are used to provide funds for a variety of types of needs, such as
energy efficiency upgrades, disaster resilience improvements, water conservation measures, or
renewable energy installations of residential, commercial, or industrial property owners. The PACE
program could be expanded to include cesspool conversions.

e Funding of Projects. Historically, this funding has been applied to installation of roof top solar
panels for residential homes with typical loans repaid over 5 to 25 years. If applied to cesspool
conversion, the PACE financing model allows a property owner to pay back the conversion costs
over time at an agreed upon interest rate and loan term. Funding would occur through private
lenders or the issuance of municipal bonds depending on enabling state legislation.

e Program Requirements. In other states, the PACE financing model allows property owners to
implement improvements and finance energy efficiency and renewable energy improvements
without large up-front cash payments. Property owners that voluntarily participate in a PACE
program repay their improvement costs over a set time period (typically 10 to 20 years) through
property assessments. Property assessments are secured by the property itself and paid as an
addition to the owners' property tax bills. Nonpayment generally results in the same set of
repercussions as the failure to pay any other portion of a property tax bill. A PACE assessment is a
debt of property, meaning the debt is tied to the property as opposed to the property owner. In
turn, the repayment obligation may transfer with property ownership if the buyer agrees to assume
the PACE obligation and the new first mortgage holder allows the PACE obligation to remain on the
property. This can address a key disincentive to investing in energy improvements because many
property owners are hesitant to make property improvements if the resulting savings are not
sufficient to cover the upfront costs.

e Prosand Cons
- Pros: APACE-type model would allow an individual property owner to secure private financing

for a comprehensive list of projects, including cesspool conversion. The financing options may
include spreading payments over a longer period of time, with the possibility of deducting
payments from homeowner’s income tax liability.

— Cons: There are no active PACE programs in Hawai‘i and implementation will require
authorizing legislation. There may be resistance by lenders/mortgage-holders whose claims to
the property may be subordinated to the unpaid assessment amount should the property go
into foreclosure. The ability to provide discounts or accommodations to low income households
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may not be feasible. In addition, the program is only applicable to primary property owners,
thereby potentially disallowing renters to apply.

1.6.3 Property Assessments — Example: Community Facilities District and Special Improvement
Districts

CFDs or SIDs, are independent, local special-purpose financing districts that levy taxes and assessments and
issue bonds to provide infrastructure to develop communities of all types.

e How CFDs and SIDs Could be Used. Existing state legislation allows counties to create CFDs to
finance special improvements™. Furthermore, the county has power to levy and assess a special tax
on property located in the CFD or SID and issue bonds secured by the special taxes to provide funds
for special improvements. Related to CFDs, Section 46-80.5 allows for the creation of a SID for the
purpose of providing and financing supplemental maintenance and other improvements or services
as the council of the county determines.

An example of an improvement district specifically created to address the EPA’s requirement to
close large-capacity cesspools is the ID in North Kona in the County of Hawai'i. This ID funds the
connection of 110 parcels to the county wastewater system. This funding mechanism could be
applied to the funding construction and maintenance of OSWT systems for a subdivision of current
cesspool owners.

e Eligible Applicants. The County must have a charter and adopt an ordinance to establish a district,
“relating to special improvement financing by community facilities districts.” The ordinance
establishes procedures for the formation of CFDs. It is common for the ordinance to allow for
written protest against creation of the CFD. If owners of more than 55 percent of the land proposed
or more than 55 percent of owners protest against the proposed CFD, the creation of the district
must cease. In the absence of protests as described, a county council may approve an ordinance
forming a CFD and levy a special tax on properties with the district.

e Types of Projects. The ordinance passed by the county typically describes the types of special
improvements that may be undertaken and financed through the formation of the CFD and secured
by the special taxes that are imposed. Public improvements and services may be funded with
proceeds of municipal bonds secured by the special taxes. SB3057 was passed during the 2018
legislation session to expand the authority of counties to use land-based financing to support
operating costs for certain county services provided within SID and CFD.

e Offer Low Interest Financing to Property Owners Requiring Cesspool Conversions. CFDs and
SIDs offer low interest tax-exempt financing of up to 30-year term (including 5 year principal
deferment) to finance public improvements and services such as cesspool conversions. However, to
date, this financing vehicle has been rarely used in the State to develop public improvements
related to development of certain areas. To finance individual cesspool conversions, a county would
have to pass an ordinance to form a CFD or SID and subsequently levy a special tax within the SID to
fund the improvements. The use of CFDs and SIDs may only work in a county that has a
concentrated area of cesspools requiring conversion.

e Prosand Cons
- Pros: CFDs and SIDs offer low interest tax-exempt financing of up to 30 year term (including

5 year principal deferment) to finance public improvements and services such as cesspool
conversions.

13 See Section 12 of Article VIl of the State Constitution and HRS Section 46-80.1.
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- Cons: To finance individual cesspool conversions, a county would have to pass an ordinance to
form a CFD or SID and levy a special tax to fund the improvements and receive the required
fifty-five percent approval from the property owners to form the CFD or SIDs. Moreover, such a
financing strategy could only be implemented where dense or concentrated areas of cesspool
remediation are needed.

1.6.4 Public-Private Partnerships

Another potential funding mechanism is the development of P3s that encourage private investment in
public infrastructure projects. P3s are contractual arrangements in which governments or public entities
form partnerships with the private sector to design, finance, build, and operate and/or maintain
infrastructure such as toll roads, water supply facilities, and wastewater treatment plants. Many different
types of P3s exist because each of the five elements of development can be combined (design, finance,
build, operate, and maintain). For instance, in the Design-build-operate-maintain (DBOM) arrangement,
contracted private entities are responsible for project design and construction, and also take the
responsibility of the operation and maintenance of the project. Public agencies are in charge of financing
and theoretically pass all the risks related to operating costs and project revenues to the private partner. A
P3 arrangement may shift project financing risks and long-term operations and maintenance responsibilities
to the private sector; allowing agencies to leverage private capital and tap private sector expertise; which
helps agencies avoid more debt issuance and preserve bond capacity. However, P3s also have some
negatives including local opposition; the loss of public control and flexibility; may require a high degree of
expertise in-house or having to hire consultants; may require complicated contracts and complex
negotiations; and demand huge efforts of enforcement and monitoring contracts.

1.6.5 Hawai‘i Non-Profit Partnerships

The following sections describe ways that Hawai‘i’s active and robust non-profit community could support
cesspool conversions.

Fresh Water Initiative (Ulupono and Hawai'i Community Foundation)

The Fresh Water Initiative (Initiative) is an effort sponsored by the Hawai‘i Community Foundation (HCF), a
non-profit organization dedicated to advancing and supporting networks of social change. The goal of the
Initiative is to bring together diverse partners to address the complexities of water security against the
background of climate change. A key partner in the Initiative is the Ulupono Initiative (Ulupono). Ulupono is
a social investment firm dedicated to improving the quality of life in Hawai‘i through investment in
sustainable projects.

The model used in the Initiative for collaboration and partnership should be considered as a model for the
cesspool conversion plan since this is a highly complex community problem where multiple voices, many of
whom need advocacy, need to come together for a successful solution.

Ulupono and HCF have come together around a common goal of water security and sustainability.
Depending upon the technical strategies for the cesspool conversions, there are opportunities for cesspool
conversions to improve Hawai'i's water security and sustainability. Both organizations may be able to help
identify funding options that could achieve the multiple benefits of supporting their goals of not only water
security but also acting as agents of community change and empowering communities to build sustainable
solutions.

This is not a funding option in the traditional sense; it is more a model of collaboration and coalition-building
around an issue aligned with cesspool conversions. It may be worth considering how these partners could assist
in the cesspool conversion effort.
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Hanalei Initiative and Hanalei Watershed Hui

The Hanalei Initiative is a collective group of caring citizens working for the betterment of Hanalei and the
North Shore (of Kaua'i). Water quality is one of the focus areas. Through potential DOH grant funding and
private capital, the Hanalei Initiative is exploring financing options for cesspool conversions.

Hanalei Watershed Hui (Hui) was established in 2000 as a non-profit to implement the Hanalei American
Heritage River Program and Hanalei Watershed Action Plan. The Hui was working with the DOH in 2017 to
help residents apply for $500,000 in grants that would help finance 75 cesspool conversions. Due to lack of
interest from residents, the grant was cancelled.

While not a direct funding option, this is another example of community models that could be established
throughout the State to educate homeowners around the options for cesspool conversion and its funding.

1.7 Potential Revenue Sources

Traditional centralized municipal water and wastewater conveyance and treatment plant infrastructure
projects generally have a stable revenue source in the form of user fees or general taxing authority that is
used to fund system capital and on-going O&M costs. However, many nontraditional projects (such as the
cesspool conversion program) lack a stable revenue stream to fund project implementation, special financial
assistance programs, and/or on-going permitting, monitoring, and administration. Consideration should be
given to leveraging potentially available revenue sources to assist with financing the conversion program.
Use of these revenue sources may require legislative action and/or voter approval and may include the
following:

e Developer fees.

e Nutrient impact fees.

e Permit fees.

e Property taxes.

e Recreational or license fees.

e Resort taxes/fees.

e General excise tax.

e Special assessments.

e Userfees.

1.8 Potential Future Federal Legislation and COVID 19 Stimulus Bills to Track

The Senate Committee on Environment and Public Works approved two partisan bills - America’s Water
Infrastructure Act (AWIA) of 2020, a broad water infrastructure and water resources bill, as well as the
Americas Drinking Water Infrastructure Act of 2020, which together invest nearly $20 billion in wastewater
infrastructure projects and community drinking water improvements. AWIA 2020 is anticipated to provide
$17 billion in funding for water infrastructure projects, with $2.5 billion in funding for the Drinking Water
Infrastructure Act. AWIA reauthorizes the CWSRF fund with increased program funding for the first time in
30 years and increases assistance to struggling communities. In addition, AWIA reauthorizes the WIFIA
program through 2024 and the Sewer Overflow and Stormwater Reuse Municipal Grants program and
creates the Clean Water Infrastructure Resiliency and Sustainability Program. The bills are currently pending
full senate and presidential approval. As appropriations are provided for various provisions, there may be
some potential funding opportunities for the cesspool project.

In addition, Congress is discussing a potential COVID-19 Stimulus Package Phase 4 for release in late
July/August 2020. While there is some uncertainty on the exact programs to be funded, it is anticipated that
a future bill will include funding for public infrastructure projects with a focus on projects that help to kick
start the economy, modernize infrastructure, and help build resilience to future crises. It is anticipated that
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funding provided through a potential stimulus bill will focus on shovel ready projects, be provided on a first
come first serve basis, and are projects that help to kick-start a state’s or the nation’s economy. The Council
of Infrastructure Financing Authorities has proposed the 2020 Save, Accelerate, Fill and Expedite (S.A.F.E.)
Water Infrastructure Action Plan which proposes recommendations for the potential COVID-19 Stimulus Bill
#4 including an allocation for Hawai‘i’s S.A.F.E. SRF Project Pipeline for Drinking Water projects at $32
million and Clean Water projects at $85.6 million and provides for program allowances including that the
Clean Water and Drinking Water SRF programs be provided increased flexibility to achieving goals of the bill
by waving requirements for state match for any stimulus funding and the 2020 capitalization grant to allow
federal funding to flow immediately. However, the mechanism for disbursement of potential stimulus
funding is yet to be determined.

While future legislations both target wastewater infrastructure funding, there is some uncertainty in the
ultimate bill and appropriations and neither legislative can be relied upon as a mechanism to fund the entire
cesspool conversion program but should be considered as one potential source of funding for the project.

1.9 Summary and Next Steps
The following section provides an overall summary, recommendations, and next steps.
1.9.1 Summary

In light of the lack of dedicated funding mechanism for the conversion of individual cesspool systems, a suite
of financing sources has often been utilized in other states. These sourced have included self-financing
(either from savings or bank loans), state incentives, and federal/state and local grant/low-interest loan
funding. Some states have developed creative approaches for funneling federal and state low-interest loan
and grant monies to individual homeowners. State tax credit or potential rebate programs may also provide
another financing option for near-term cesspool conversion projects. In addition, some states have
established a state-wide, fiscally sustainable funding mechanism for the financing of cesspool conversions.

While the costs of previous efforts to convert LCCs in the state were primarily borne by businesses, the
current focus is on the replacement of individual homeowner cesspools which will require financing options
that are available to private individuals and can be balanced with household affordability concerns. This TM
focuses on potential funding mechanism and models for this purpose.

Financing options for the conversion of cesspools to approved OSWT systems will likely be comprised of a
hybrid of financing options depending on several factors including, cost of selected OSWT system, priority
of cesspool conversion, stakeholder feedback, and other factors that still need to be identified and assessed.
The ideal cesspool conversion financing program would be one that will:

1. Consider equitability and affordability issues. Given the high cost of living in Hawai'i, the cesspool
conversion finance program needs to account for affordability challenges and overall fairness within
the community.

2. Incentivize individual homeowners to convert existing cesspools. The overall program will be
more successful if cesspool owners have an incentive to convert. This process should be coordinated
with the public outreach work task.

3. Provide funding support for upfront cesspool conversion costs. Homeowners may need funding
support to even begin the cesspool conversion process. Consider funding mechanisms that mitigate
a homeowner’s need to pay all costs upfront.

4. Consider the funding recipient. Consider resources that can be paid directly to a homeowner vs.
those that must be provided to a public agency, nonprofit, or financial institution and then provided
to the homeowner. Financing options which are paid directly to the individual homeowner include
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state incentives such as tax credits or rebates, grants from state/federal programs and non-profits
and potential new programs modeled after current green energy infrastructure funding models.
Financing options where resources must be directed to a public agency, non-profit, or financial
institution, include grants and low interest loans from various state/federal programs to be
administered by public agencies or non-profits, as well as property-based options including CFDs
and SIDs.

Balance the need for immediate, near-, and long-term expenditures. The time horizon for
implementation will also impact the available funding options. In the near-term, pursuit of available
federal, state, and local funding sources, e.g. grants and loans, is likely more viable while the
reliance on state, county, EPA, or CWSRF funded financing program is recommended for the long-
term.

Potentially fund a variety of OSWT options. In coordination with the cesspool conversion
technologies work, the funding may need to support a range of technical, site-specific solutions and
a significant range of costs.

Minimize the administrative burden on DOH while providing support to existing or new local
agencies. The funding program will need to account for the additional technical and financial
service support to homeowners for cesspool conversions. Consider additional funding for state and
local government to administer the program.

Identification of stable revenue sources will be helpful to fund the cesspool conversion program. Potential
revenue sources to may include (where applicable):

Developer fees

Nutrient impact fees

Permit fees

Property taxes

Recreational or license fees

Resort taxes/fees

General excise tax

Special assessments

Traditional municipal repayment sources (including user fees and tax/utility revenues)

In Hawai‘i, adoption of legislation to provide funding, governance, authority, and institutional direction to
fund cesspool conversion options has been numerous. However, there is a need to coordinate these
legislative initiatives around administration and enforcement policies. Other states, in addition to
addressing cesspool funding options, have been successful at passing legislation mandating cesspool
conversions under various conditions including in real estate transactions and due to existing cesspool
failures.

Based on a review of financing mechanisms utilized by ten other states to incentivize its individual
homeowners to convert failing septic or cesspool systems, the key takeaways are as follows:

The conversion process is a long-term effort that is slow moving and requires the establishment of a
comprehensive and extensive public outreach effort.

The long timeline for implementation also required that states established a sustainable financing
mechanism including sources and revenue streams to cover program administration and other
costs.

The most common upgrade and conversion mechanisms instituted by states was the upgrade of the
cesspool at the time of a property sale, or if a system failed during inspections or through a blanket
phase-out program (as is being implemented in Hawai‘i).
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e Those states with the highest success had implemented extensive outreach programs that educated
individual residents on the public health and water quality benefits of converting and provided
information on incentives and state programs to help pay for these conversions.

e While each state varied in its program, most provided low interest loans to individual homeowners
utilizing CWSRF or other state funds through a conduit/pass through mechanism. Utilizing this
approach, the CWSRF programs were able to funnel funding to individual homeowners through a
“conduit” or intermediate agency which assumed the loan as well as conducted all required program
administrative activities — thereby reducing demands on the state’s CWSRF program. Conduit
agencies included other state programs, financial institutions or non-profit organizations.

Several financing models implemented in other states may prove to be a good fit in Hawai'i, including:

1. Financing program in which DOH CWSRF program partners with another State agency and shares
program responsibility.

2. Financing program in which DOH creates a Conduit Lending/Pass Through Program with a public
entity (such as the county or an eligible non-profit) in which DOH CWSREF staff are still involved with
the disbursements. However, the pass-through entity is responsible for all program administrative
activities (loan application, loan processing, project selection, repayments, loan close out etc.).

3. Financing program in which a new financing agency is established to handle the financing (and
perhaps other aspects) of the cesspool upgrades and conversion.

In addition, several less traditional funding models have been used in Hawai‘i by other infrastructure systems
(e.g. energy) that may be applicable for cesspool conversions including: on-bill financing (used by HGIA); and
Development of CFDs or SIDs which can levy taxes and assessments and issue bonds to provide
infrastructure in communities.

Federal and state funding options for cesspool conversions for individual homeowners to finance OSWT
systems are limited due to program priorities, and the requirement that the recipient of funding be a public
entity or a qualified non-profit. Current funding options for individual homeowners include: Hawai‘i Cesspool
Tax Credits; Office of Hawaiian Affairs Malama Loans; Hawai‘i Cesspool Remediation and Conversion
Program (pending); Hawai‘i Rural Water Association; and the Hawai'‘i Rural Community Assistance
Corporation. In addition, EPA’s WIFIA program and Hawai‘i DOH CWSRF and NPS programs, may be
potential funding sources, if a public entity were to be the loan recipient and then funnel loan monies to
individual homeowners. Federal programs including USDA’s Water and Waste Disposal Loan and Grant and
Rural Housing Services Programs, as well as the HUD Non-Entitled Counties in Hawai‘i Community Block
Grants and Economic Development Administration should be further evaluated as potential funding
programs as well. These later programs are targeted at rural or low-income communities.

1.9.2 Next Steps

The selected funding mechanism for the cesspool conversions will depend on the overall cesspool
conversion program and strategy (e.g. prioritized areas, schedule of conversions, cost of technology to be
used), who the funding recipient will be (individual vs a subdivision vs homeowners' association), DOH
financial and staffing resources, and other factors. The prioritized list will provide an indication of the
schedule of conversions and when dollars will be needed. Ultimately, any funding option will also need to
include consideration of affordability since many of the cesspools are in areas of limited income.

The next steps in the initial evaluation of potential funding mechanisms that Carollo is scoped to complete
includes:

1. Evaluate affordability issues as well as the equitable distribution of funds (TM02).
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2. Present funding options to the DOH to solicit input, identify preliminary list of preferred financing
mechanism, and identify considerations/concerns.

Recommendations and potential next steps to support cesspool conversions include:

1. Coordination of legislative efforts, such as:

a. Extension of Act 120 tax credits beyond 2020 or creation of a rebate program.

b. Creation of legislation to require that cesspools are disclosed as part of real estate property
inspections/transactions.

c. Evaluation of legislation for establishment and funding of a long-term cesspool conversion
financing program.

d. Evaluation of potential federal legislative actions.

2. Work towards the identification of potential viable financial mechanism through the following
actions:

a. Conduct additional research into preferred options identified by the CCWG.

b. Outreach to federal/state funding programs to confirm applicability and program requirements,
timing, etc.

C. Follow-up with financing programs to discuss program details to understand the “nuts and
bolts” of the programs. As well as identify lessons learned, successes and failures, and what
program elements could work in Hawai'i.

3. Identify and contact potential agencies, non-profits and financial institutions within the state to
determine technical expertise, ability and willingness to conduct administrative activities, what
financial mechanisms they could help implement, and other functions they can perform.

4. Conduct discussions with DOH, CWSRF, counties, HUD, USDA, and other identified agencies/non-
profits to assess and understand available resources (staff/financial), technical expertise, level of
engagement/responsibility desired, and resource requirements.

5. Link preferred funding options to affordability and equitability distribution considerations to
provide a complete picture of options and affordability mitigation measures.

6. Work with public outreach subgroup to develop strategies for presenting technology and financing
options to groups of affected cesspool owners to solicit input.
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Pay-As-You-Go-Funding

PAYGO financing involves collection of payments from customers within the utility’s jurisdiction through
user charges, capital charges, and other sources, for funding future capital improvements. All or a portion of
these revenues are accumulated in a capital reserve fund and are used for capital projects in future years.
PAYGO financing could be used to finance 100 percent or only a portion of a given project, depending on
several factors.

Overall, total costs are substantially lower when employing a PAYGO financing approach due to the
avoidance of interest payments incurred from bond funding, along with the associated transaction costs
(e.g., legal fees, underwriters’ discounts, etc.). However, it is often challenging to employ this funding
approach for large new or replacement projects, due to the high amount of capital that is needed on-hand in
reserves, or from rate-based cash flow. If the program is reserve funded, the agency must already have
sufficient cash-on-hand designated for such a project. If the program is rate funded, it could significantly
increase the agency’s rates and fees if the program represents a sizeable increase in capital needs. This
funding approach also doesn’t recognize the inter-generational nature of water and wastewater utility
assets which typically provide long-term benefits to multiple generations of ratepayers.

The PAYGO financing mechanism is not a viable mechanism by which to fund the cesspool conversions, as
OSWTs will not fall under the jurisdiction of a utility. However, if a cesspool property were to be connected to an
existing sewer system for centralized treatment, this may be an option to further explore.

Debt Financing

There are several options for debt financing of wastewater projects, ranging from the issuance of short- or
long-term bonds.

Revenue Bonds

Revenue bonds are historically the principal method of incurring long-term debt. This method of debt
obligation requires specific non-tax revenues such as user charges, facility income, and other funds, to be
pledged to guarantee repayment of bonds. There is often no legal limitation on the amount of authorized
revenue bonds that may be issued, but from a practical standpoint, the size of the issue must be limited to
an amount where the net revenues available for annual debt service (interest and principal payments) are
sufficient to meet bond covenant requirements. Revenue bond covenants generally include coverage
provisions, which require that revenue from user fees minus operating expenses be greater than debt service
costs by factors typically ranging from 10 to 25 percent, i.e. debt service coverage per the bond covenant is
expected to range from 1.10 to 1.25 times.

General Obligation Bonds

General obligation (GO) bonds are municipal securities secured by the issuer’s pledge of its full faith, credit,
and taxing power. GO bonds are backed by the general taxing authority of local governments and are often
repaid using utility revenues when issued in support of a sewer or water enterprise fund. In the event that
GO bonds are issued for the cesspool project, the agency must have the necessary taxing capacity to issue
the bonds.
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Certificates of Participation

Certificates of participation provide financing through a lease agreement that does not require voter
approval. The legislative body of the issuing agency is required to approve the lease arrangement by a
resolution. The lessee (the public entity) would be required to make payments typically from revenues
derived from the operation of the facilities. The amount financed may include reserves and capitalized
interest for the period that facilities will be under construction.

Assessment District Bonds

Financing by this method involves initiating assessment proceedings. Assessment proceedings are
documents in “Assessment Acts” and “Bond Acts.” An assessment act specifies a procedure for the
formation of a district (boundaries), the ordering, and making of an acquisition or improvement, and the levy
and confirmation of an assessment secured by liens on land. A bond act provides the procedure for issuance
of bonds to represent liens resulting from proceedings taken under an assessment act. Procedural acts
include the Municipal Improvements Acts of 1911 and 1913. The commonly used bond acts are the 1911 Act
and the Improvement Bond Act of 1915. The most prevalent procedure is a combination of the 1913
Improvement Act with the 1915 Bond Act. Charges for debt service can be included as a special assessment
on the annual property tax bill. The procedure necessary to establish an assessment district may vary
depending on the acts under which it is established and the district size.

The debt financing mechanism for the replacement of cesspools with OSWT is not a viable mechanism as most
debt financing options require a public entity as the issuer and the issued must have a mechanism for repayment
(e.g. annual property tax bills, utility revenues, etc.).

Grants and Loans

Federal, state and local grant and loan funding sources are available for the planning, design and
construction of water, wastewater, and infrastructure projects. Grants and low interest loan funding
programs, which are highly competitive, typically target specific types of project and/or have specific
objectives that a project must achieve and often require projects to meet as many objectives as possible,
including:

e Builds Regional partnerships.

e Incorporates integrated project benefits.

e Water conservation or efficiency.

e Protects groundwater resources.

e Renewable energy improvements or energy efficiency.

e Addresses risk and resiliency.

e Demonstrates consistency with the State and Regional policies and objectives.

e Demonstrates regional cooperation and partnerships with partners and stakeholders.

e Servesa DAC orseverely DAC.

e Helps create both construction and post-construction related employment.

Federal and State low interest loans and grant programs have become more competitive due to an overall
increased interest in alternate funding programs and federal and state budget constraints. Most programs
require a public entity or agency be the applicant or serve as a conduit for funding to private entities. More
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so, as funds are limited and highly competitive; the programs require a challenging qualification process;
may expire after a specified time; and are not typically a long-term funding solution.

Federal and State low interest loans and grants maybe a viable mechanism for the funding of some cesspool
conversions, especially for those in the near-term if they fit a specific programs priority. However, in the longer
term, these existing programs do not provide for a reliable steady source of funding of the cesspool conversions
due to the competitiveness of the programs, the uncertainty in yearly appropriations and other factors.
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CESSPOOL FUNDING MECHANISMS IN OTHER STATES
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Delaware (Program Type: Direct Lending)

Delaware is a coastal state with an estimated 70,000 onsite systems, 18 percent of which are estimated
to be failing. Beginning in 2015, cesspools were banned and required to be replaced within one year of
identification. The state has a goal to replace 6,074 septic and leach field systems by 2025. The
Delaware CWSRF program, through the Delaware Department of Natural Resources and
Environmental Control (DNREC), provides direct loans for the repair and replacement of privately
owned decentralized wastewater treatment systems, to moderate to low income homeowners, under
two programs: Septic Rehabilitation Loan Program (SRLP) and the Septic Extended Funding Option
(SEFO).

Septic Rehabilitation Loan Program: The SRLP program provides low interest loans ranging
from a minimum of $1,000 up to $35,000 to individual homeowners and $250,000 for mobile
home parks. Individual loans have averaged $15,000. Eligible costs include site evaluation,
OSWT system design, permits, construction costs and closing/recording costs. Eligible costs
for central sewer projects include impact fees, connection fees, permit costs, electrical and
abandonment of septic systems. Eligibility requirements include good standing credit (e.g. no
judgements, collections or serious delinquencies), the applicant debt: income ratio is greater
than or equal to 41 percent; and the loan must be secured by a mortgage lien upon the
property. Applicants currently in bankruptcy do not qualify. Under the SRLP program, the loan
term is 20 years and the interest rate is based on the applicant’s income (ranges from 3-

6 percent). There is no pre-payment penalty. Under the SRLP Extended Funding Option, the
loan term is 20 years with a 0% interest rate and no monthly payments.

The DNREC established a partnership with the First State Community Action Agency (FSCAA)
to assist with the SRLP. The FSCAA manages much of the administrative work associated with
providing financial assistance directly to individual borrowers to reduce the burden on CWSRF
staff resources, which has been a critical element to the SRLP attaining their goal of replacing

100 failing septic systems each year.

Septic Extended Funding Option — SEFO loans are offered to applicants that are denied an
SRLP loan- typically due to poor credit or high debt to income ratio. The SEFO, is funded by an
annual CWSRF allocation of $500,000 that comes from a 1 percent fee charged on CWSRF
municipal wastewater loans. As with the SRLP program, applicants currently in bankruptcy do
not qualify. This program provides the same funding and similar loan terms as the SRLP,
however the interest rate is 0 percent and there are no monthly payments. Eligible costs
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include site evaluation, design, permits, construction costs and closing/recording costs. The
eligibility requirements are similar except the loan is secured by Due-on-Transfer mortgage.
While the loans are forgiven after 20 years; if the property is sold or the mortgage refinanced,
the principal must be re-paid immediately.

Community Septic System Outreach Program: This program was developed as a partnership
between the Community Action Agency and the Delaware Environmental Finance Office to
identify low and moderate income homeowners that may need financial assistance to
replaced failed and/or failing OSWT systems.

Washington (Program Type: Pass Through/Conduit Lending)

The State of Washington’s, Department of Ecology provides funding to local governments to set up low-
interest loan programs to repair or replace failing onsite sewage systems through two programs: the RLP),
as well as the LLP. Funding for these programs is provided by two sources: Washington’s CWSRF and the
Centennial Clean Water Fund. SRF funding is used as the primary source of loan financing, while the
Centennial Clean Water Fund is used to cover administrative costs, loan losses and grants/subsidies to low-
income individuals.

Local Loan Program: The CWSRF program, utilizing a pass-through program mechanism, provides
funding to 15 counties or local health departments in the Puget Sound and Marine counties, as well
as the Spokane Conservation District through the Local Loan Program. Currently, two counties/
conservations districts act as “pass-through entities” providing sub-loans to individual homeowners
for the repair and replacement of septic systems. The county or its health department is responsible
for local loan servicing, collecting payments, and payment tracking (but may contract these services
to a lending institution). The pass-through entity (county or conservation district) also approves or
denies loan requests and establishes the terms of the sub-loans to residents. The pass-through
entity is responsible for submitting quarterly progress reports to the CWSRF program providing
schedules for project completion, loan marketing activities, data on loan applications and closures,
and a final list of local loans provided to homeowners and small commercial enterprises.

Regional On-site Sewage System Loan Program: The RLP, launched in 2016, is a partnership between
the Department of Ecology, the Department of Health, local counties and health departments, and
Craft3 (a non-profit third-party lender). The RLP program is managed by Craft3, a non-profit
financial institution, who was contracted by the Department of Ecology to manage the lending
activities on behalf of local governments. Craft3 works with the local authorities to ensure that the
proposed repair or replacement is approved, and is responsible for the approval or denial of loan
requests, establishing loan terms, the loan servicing, collection of payments, payment tracking,
submittal of quarterly reports, loan marketing activities, providing data on loan applications and
closures, etc. Ultimately, Craft3 assumes the financial risk associated with lending, and is obligated
to repay the CWSRF funds.

Through this program, Craft3 provides Clean Water Loans to both residential and commercial
owners to repair or replace failing onsite sewage systems or to abandon systems and connect to the
sewer. To be eligible for a loan the septic system must be failing, and funding cannot be used for
new developments. The 15-year loan can cover the full cost of designing, permitting, installing and
maintaining a septic system and includes a reserve for ongoing inspections and repairs. The loan
rates (1.99-4.99 percent) and terms (no monthly payment, monthly interest only or monthly
principal plus interest) vary based on the annual household income and occupancy. There are no
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income restrictions on eligibility, however more favorable rates/terms are provided for lower
incomes. There is an option to extend the loan upon the loan maturing. If a property is sold or
transferred, the loan balance if due on sale or maybe transferred to the new owner upon approval.
Since the program inception in 1990, $15 million in CWSRF has been provided to the program.

Rhode Island (Program Type: Sub-State Revolving Fund)

Rhode Island is a coastal state and had an estimated 25,000 cesspools (2007) when the state passed a
cesspool act to replace the 1,400 highest priority cesspools. It is unclear how many cesspools remain in
Rhode Island, however as of 2015, almost 21,000 AIE technologies had been installed (many in new homes).
Rhode Island passed the Rhode Island Cesspool Act of 2007 to better protect coastal water quality,
groundwater and improve upon wastewater disposal methods. The act required that the state replace
cesspools within 200 feet zones near tidal water, drinking water reservoirs and wells. However, the efforts to
replace the cesspools was very slow. Ultimately, in 2016, the state passed a cesspool phase out program
requiring for the replacement of cesspools on all properties subject to sale or transfer.

To facilitate the identification of priority conversion areas, the EPA awarded the state a $3 million State and
Tribal Assistance Grant to create a cesspool conversion strategy/plan or comprehensive wastewater
management plan. The state provides town with funds (State Bond funds, federal non-point source fund
grants or EPA grants) to develop Onsite Wastewater Management Plans. Upon development of the plan, the
town is eligible to apply for the Community Septic System Loan Program.

Community Septic System Loan Program

The State of Rhode Island’s CSSLP, launched in 1999, provides low-cost financing to residential
property owners for the repair or replacement of substandard or failing septic systems or to replace
cesspools when the homeowner wishes to upgrade to a septic system. The program is funded via
the Rhode Island Infrastructure Bank (Rl I-Bank) which utilizes federal dollars recycled from previous
CWSRF loans to provide the source of funds for the CSSLP. Municipalities apply to the Rhode Island
I-Bank for a “lending facility”, the proceeds of which can be utilized to make direct loans to
homeowners. Residents of participating communities can then access the funding through their
municipality via Rl Housing. When a community has depleted its funding, the community re-applies
to the Rhode Island I-bank for additional funds.

Rhode Island Housing serves as the loan servicer the homeowner loans and is responsible for the
required administrative activities including: accepting and reviewing home homeowner applications
from eligible communities; coordinating payments to septic system installers/homeowners;
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collecting loan repayments from homeowners; crediting the homeowner repayments to the
principal payment responsibility of the local governmental unit; and providing monthly reports to
both the CWSRF program and the local governmental unit.

Under the CSSLP program, both residents and non-owner occupants may borrow up to $25,000 in
interest free financing to pay for engineering and system replacement costs for failing septic
systems. The CSSLP loan term is for up to ten years. There are no income limits for program
participants, however applicants are required to have a debt to income ratio of no more than 45%.
The homeowner is responsible for a $300 loan origination fee and a 1 percent annual servicing fee
on the outstanding loan balance which is split between Rl Housing and Rhode Island I-bank to cover
costs associated with servicing the loan. For a homeowner to be eligible for CSSLP funding, a
prerequisite is that the community within which the homeowner resides must have an On-Site
Wastewater Management Plan which is approved by the Rhode Island Department of
Environmental Management (DEM). In addition, the municipality must be on DEM’s Project Priority
List and be issued a Certificate of Approval. To date the CSSLP program has provided $12.4 million in
loans from since 1999. The program has issued 783 loans with an average loan amount of $15,435.

Sewer Tie-in Loan Fund Program (STILF)

The Sewer Tie-in Loan Fund program provides homeowners in participating communities a low-cost
loan to connect to the local sewer system and abandon their individual septic system or cesspool.
Under the STILF program, the Rhode Island I-Bank provides interest free loans of up to $150,000 to
sewer system owners. The sewer system owner then directs STILF funds to individual homeowners
through Rl Housing. The maximum loan for an individual property owner is $10,000, with a term of
up to 5 years. Funds cannot be used to connect newly connected homes to sewers or to
repair/replace or upgrade existing sewer connections. Upon notification by the sewer system owner
that an individual property owner qualifies for the program, RI Housing will process the loan
application, cut vendor checks, and process the loan repayments. To date the STILF program has
closed 49 loans for a total of $197,782. The average loan amount was $3,552.

New York (Program Type: Septic System Replacement Fund)

New York passed the State’s Clean Water Infrastructure Act in 2017 which provided $2.5 billion in funding for
aging infrastructure and included $75 million to be provided over five years for the State’s Septic System
Replacement Fund.

Septic System Replacement Fund:

The Septic System Replacement Fund, administered by the EFC, provides funding to participating
counties with an annual allocation of funds to replace cesspools and septic systems in New York
State. Participating County Health Departments are responsible for the overall administer of the
program and work directly with individual residential owners on the application process and grant
awards. Counties may provide grants for projects that replace a cesspool with a septic system;
installation/ replacement or upgrade of a septic system; or installation of enhanced treatment
technologies. Individual property owners are reimbursed for up to 50 percent of eligible project
costs (up to a maximum of $10,000) which include design, installation and system costs. Eligibility
requirements include: a septic system project must be in a participating county and within a priority
geographic area; Single family, two family and small businesses with an existing design sewage flow
not exceeding 1,000 gallons per day (gpd); and seasonal or secondary homes may be eligible. New
construction on vacant lots are not eligible and the property cannot have any outstanding or open
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real property tax liens. The property must be a valid certificate of occupancy or equivalent. Grants
are provided on a reimbursement basis, therefore property owners are initially responsible for the
total cost of their septic system project.

Each county’s Health Departments are responsible for reviewing and evaluating the individual
homeowner applications and determining financial assistance awards based on the program
criteria. Considerations include: property’s location in relation to a water body, impacts to
groundwater used as drinking water, and the condition of the property owner’s current septic
system. Upon notification of grant eligibility, property owners work with the County to submit the
application, secure design approval and on contractor selection. Upon completion of construction
activities, the Health Department is responsible for verifying the project and authorizing payment.

In addition to the State’s Septic System Replacement Fund, individual counties have developed county level
funding programs to further entire individual residential owners to transition to the use of new
technologies/OSWT systems. Suffolk County, located along the coast, has an estimated 252,000 cesspools
and 108,000 other onsite disposal systems. The county identified the need to convert/replace almost 2,600
onsite systems per year based on home sale and developed the Septic Improvement Program to support this
effort.

Septic Improvement Grant and Loan Program.

Under the Reclaim Our Water Septic Improvement Program, homeowners who decide to replace
their cesspool or septic system with new technologies will be eligible for a grant of up to $30,000
from Suffolk County and New York State to offset the cost of one of the new systems. In addition to
the grant, homeowners can qualify to finance the remaining cost of the systems over 15 years at a
low 3 percent fixed interest rate. The loan program is administered by Community Development
Corporation of Long Island Funding Corp, with financial support from Bridgehampton National
Bank, in the amount $1 million and financial commitments from several philanthropic foundations.
Eligibility criteria include: residence must be served by an existing OSWT system or cesspool; not be
located within a proposed sewer district; not be new construction; have a valid certificate of
occupancy and the applicants income should be verified. Suffolk County has approved
approximately 550 AIE systems. Currently, the County can award up to 200 grants per year but plans
toincrease to 1,000 per year.

Maryland (Program Type: Credits and Linked Deposit)

Maryland is a coastal state with an estimated 420,000 septic systems (2009), with 52,000 of these systems
being located within critical land areas. With nitrogen being the most serious pollutant in the Chesapeake
Bay and Maryland waterways, Senate Bill 320 was passed to upgrade onsite septic systems to remove
nitrogen. The emphasis is on the replacement of cesspools and septic systems with AIE technologies that
remove nitrogen. Maryland has multiple funding programs for cesspool conversions including the BRF, the
Water Quality Trading Program (WQT), and the Linked Deposit Program.

Bay Restoration Fund:

The BRF, created with the passage of Senate Bill 320 in 2004, creates a dedicated fund to finance
the improvement of nitrogen, phosphorus, ad nutrient levels. Maryland utilizes two mechanism to
fund the program. All municipal sewer customers are charged a fee of either $2.50 or $5 per month
(depending on location) which is deposited into an interest earning fund. In addition, for each user
served by an OSWT system they are charged a $60 annual fee. The income of the ODSDF is
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$27 million per year and 60 percent of the funds o to septic system upgrades and the remaining
funds are used for cover crops. BRF funds can be used to finance wastewater treatment plants
upgrades to the best available technology for nitrogen removal or to connect existing dwellings to
sewer, where public sewer is available. The grants are limited to $20,000 per household and the
property owner is responsible for any additional costs over the grant amount. Grants can be applied
toward capital facility, user connection, and master plumbing charges. The Clean Water Commerce
Act (CWCA) passed in 2017 and expanded the use of BRF to include the costs related to the
purchase of cost effective nitrogen, phosphorus, or sediment loading reductions. The amount used
for funding is not to exceed $10 million per year in the fiscal year (FY) 2020 and 2021.

Water Quality Trading Program:

The Water Quality Trading Program creates a public market for nitrogen, phosphorus, and sediment
requirements. It is a voluntary program that's a collaborative effort between the MDE and the
Maryland Department of Agriculture (MDA). The purpose is to accelerate the restoration and
protection of the Chesapeake Bay and local waters by promoting upgrades of OSWT systems to
generate credits and meet National Pollutant Discharge Elimination System (NPDES) permit
requirements. Each county has a specific total maximum daily load goal and can reach these goals
by upgrading OSWT systems.

Linked Deposit Program:

The Linked Deposit Program, funded by the Maryland Department of Environment, provides a
source of low interest financing for private landowners and water system owners to implement
capital improvements to reduce nutrient delivery to the Chesapeake Bay. “Linked” refers to the
relationship between below-market rate of interest agreement provided to a participating lender by
MDE’s WQFA. The below-market rate of interest loan is passed on to the borrower to fund water
quality and drinking water capital projects. Participating lenders are accountable for processing,
underwriting, and servicing the loan. The bank will evaluate the credit worthiness of an applicant
according to the lenders underwriting criteria. The bank assumes all risk of default and the State and
MDE are not liable to reimburse a participating bank for any loses or expenses associated with loans
from this program. The loan agreement is also between the lender and the applicant, not the State
or MDE.

MDE'’s septic upgrade program annually receives an estimated $8 million in funding, enough to cover about
600-700 septic upgrades per year. An average septic system upgrade, plus five years of maintenance, costs
approximately $10,000-$13,000. Since 2006, the State has awarded approximately $19 million to
homeowners and counties for upgrading septic systems.

Massachusetts (Program Type: Pass through Lending, Direct Loans, and Tax Credits)

Massachusetts is a coastal state. The number of OSWT systems in Massachusetts is not readily available. In
1996, the Massachusetts Department of Environmental Protection (DEP) recognized failing cesspools and
septic systems as a leading cause of water pollution and drinking water contamination.

Community Septic Management Program

Massachusetts established the Community Septic Management Program, in 1996, to provide low
cost loans to communities to devise local inspection and septic management plans. The Community
Septic Management Program provides communities with low interest loans of up to $200,000 to
devise a Community Inspection Plan or a Septic Management Plan. The Local Inspection Plans are
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intended to protect environmentally sensitive areas from contamination; while Septic Management
Plans identify areas that need monitoring and maintenance. Both plans must include a provision of
financial assistance to homeowners through betterment agreements.

Communities, through the local Board of Health, may then provide financial assistance to eligible
homeowners for the repair, replacement, or upgrade of failed septic systems or the connection to
an existing sewer through a Betterment Agreement. A Betterment Agreement channels loans from
the CWSRF program through a municipality to individual property owners for the repair or
replacement of septic systems. The interest rate ranges between 3-5 percent based on affordability.
Funds may be used to cover all costs necessary to repair or replace a failed septic system, hook up to
existing sewer system, or to replace traditional septic systems with alternative systems. To be
eligible for funding, a project must be placed on a community's priority list and screened based on
environmental/public health impacts, income and funding needs. In general, betterment loans,
together with accrued interest, are repaid through the Community’s tax collection —as a line item in
the property tax bill. If the property is sold, the payments is assumable by the buyer of a property.
The municipality can place a municipal lien on property if the homeowner defaults on the loan.

The Community Septic Management Program was funded through a loan from the State Revolving
Fund which was offered at 0 percent interest rate to communities via the Massachusetts Water
Pollution Abatement Trust. The Massachusetts Clean Water Trust provides up to $5 million a year
from the CWSRF program assets to fund municipalities’ needs. There is also a $20,000 grant
available for first-time communities entering the Program to provide additional funds to assist with
administrative costs. The community also has an option to set aside up to 2.5 percent of the loan
funds to obtain consulting services to administer the Program. Each community executes an
agreement with the Trust describing the terms and conditions of the SRF Loan. The community
subsequently re-loans these funds to homeowners. The interest charged on the betterment loans to
homeowners provides positive cash flow and additional security for the community. Each
community assumes full responsibility for repaying monies borrowed from the Trust. However, the
repayment obligation is secured with the betterment agreements made with homeowners.

Homeowner Septic Loan Program

The program is a bank loan program providing low interest loans to eligible homeowners through
the Massachusetts Housing Program. The Massachusetts DEP allocated $14 million for financing
home septic repairs. The program provides funding to owners with up to 4 family homes in the
amount of $1,000 to $25,000 for a loan term of 3-20 years. Interest rates range from between

3-5 percent based on family size, income and market area. The minimum monthly payment is $27.
The loans are backed by mortgage security. All loans are due in full upon sale, transfer or refinancing
of the first mortgage.

Tax Credit:

The Commonwealth also provides a tax credit of up to $6,000 over 4 years to defray the cost of
septic repairs to a primary residence. The tax credit is available for all septic systems and cesspool
upgrades and repairs that occurred after January 1, 1997. Forms are provided through the
Department of Revenue for homeowners to claim the tax credit.

Since the implementation of the Community Septic Management Program, more than 4,000 systems have been
replaced, repaired, or upgraded. Over $22 million in low interest loans have been approved by the
Massachusetts Clean Water Trust and the Massachusetts CWSRF program to communities. In addition,
repayment through the property tax assessments is a creative revenue source for funding a nontraditional
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project. The overall effectiveness of the Community Septic Management Program’s implementation depends
largely on the initiative of local officials.

New Jersey (Program Type: Direct Loan and Linked Deposit)

New Jersey Department of Environmental Protection’s (NJDEP) Environment Infrastructure Financing
Program is now known as the New Jersey Water Bank (NJWB). It is a partnership between the NJDEP and
the New Jersey Environmental Infrastructure Trust (Trust). The purpose is to provide low cost financing for
the design, construction, and implementation of projects that help protect and improve water quality. NJWB
financing comes from the Trust and the NJDEP. The Trust issues revenue bonds that are used in
combination with zero percent interest funds to provide very low interest loans for water infrastructure
projects. The NJDEP uses a combination of federal State Revolving Fund (SRF) capitalization grants and
State’s matching funds, loan repayments, State appropriations, and interest earned on such funds. To
receive funds through the NJWB, a public sponsor must develop a septic management district.

The New Jersey CWSRF Green Project Reserve program and the Municipal Grant Program (MGP) may also
provide funding for septic systems. The CWSRF green project reserve is a federally funded program and
both public and private owned projects are eligible for financial assistance. Eligible projects include
decentralized wastewater treatment solutions including septic tanks. The MGP provides grants from the
state to eliminate septic systems and finance new sewer connections. Assistance is available for up to $500
per property and can only be used to assist with the physical cost of connection to the system. New Jersey is
in the process of developing a program to invest unexpended capital funds from its CWSRF and put the
money to homeowners through a Link Deposit Program. This is similar to the program in Maryland in which
the CWSRF program purchases a reduced rate certificate of deposit from a private institution, and the
institution then loans out the deposited funds to individuals for smaller scale water quality projects.

Because cesspools must be upgraded during real estate transactions, there is an opportunity for funds to
come through the Department of Community Affairs (DCA) community block grants or USDA rural
development housing grants.

Ohio (Program Type: Direct Financing)

In 2013, the Ohio Department of Health estimated that 31 percent of septic systems were failing. There are
several funding mechanisms available to help fund the conversion of the state’s septic systems including: the
Water Pollution Control Loan Fund (WPCLF), the Water Resource Restoration Sponsor Program (WRRSP),
the State’s CWSRF, and the Un-Sewered Area Assistance Program. The Ohio EPA offers three options for
direct funding assistance which include: a linked deposit program, a local loan capitalization program, and
the Principal Forgiveness loans to the Local Health Districts (LHDs).

Water Pollution Control Loan Fund:

This fund is offered by the Ohio EPA to assist low to moderate income households to repair and
replace failing on site treatment systems. WPCLF provides below-market interest loans. Small
borrowers are usually eligible for indirect loans through linked deposit programs, while public and
large private borrowers are able to secure direct loans. Local government entities can create their
own RLF or linked deposit program using a WPCLF loan. In 2019, $10.1 million was provided for the
repair and replacement of failing septic systems.

My
< CAFoT DRAFT| AUGUST 2020 | B- 8



CESSPOOL CONVERSION FUNDING MECHANISMS | CESSPOOL CONVERSION FINANCE RESEARCH | HAWAI‘| DEPARTMENT OF HEALTH

Water Resource Restoration Sponsor Program (WRRSP):

Another program offered by the Ohio EPA, the WRRSP offers communities very low interest rate for
wastewater treatment plant improvements as long as the community also sponsors projects to
protect or restore water resources. The philosophy of the program is that wastewater treatment
plans improvements and water resource restoration efforts are complementary efforts.

Ohio Clean Water State Revolving Fund (CWSRF):

The CWSRF program provides a linked deposit program for individual homeowners that need to
upgrade or replace a decentralized system through low-interest loans. The state works with local
banks to provide financial assistance at a reduced rate, and the borrower is able to secure a loan at
under market rate.

Un-sewered Area Assistance Program:

The Ohio Water Development Authority developed this program to provide grants for the
construction of a publicly owned sewer system for areas that are un-sewered and have failing on site
treatment systems. This program is available to state and county and public agencies with the
authority to manage wastewater or water management facilities in un-sewered areas.

Principal Forgiveness to LHD:

Principal Forgiveness loans are similar to grant funds and are the most popular amongst
homeowners in the State. Since 2016, the Ohio EPA has awarded nearly $50 million to Ohio LHDs to
be disbursed to eligible homeowners. Annual awards to Local Health Districts range from $150,000
to $300,000. LHDs are responsible for setting area priorities and determining eligibility of residents
based on income and the failing on site treatment systems. Homeowners can qualify for 50 percent
to 100 percent in principal forgiveness depending on income and status.

Florida (Program Type: Incentives)

Florida is a coastal state which has an estimated 2.6 million onsite septic systems in operation, serving as a
means of wastewater disposal for 30 percent of Florida’s population. Florida represents approximately

12 percent of the United States’ septic systems. The state has shallow groundwater and has had significant
water quality issues. In 2008, legislation was passed that mandated the development of a comprehensive
nitrogen reduction strategy for on-site systems.

Septic Upgrade Incentive Program

In 2016, the Florida Department of Environmental Protection (DEP) was authorized to issue funds
for its Septic Upgrade Incentive Program (Program) pursuant to the Florida Springs and Aquifer
Protection Act and resulting Basin Management Action Plans (BMAPs) to develop an incentive
program to encourage homeowners to voluntarily remediate existing conventional septic systems
and cesspools to include nitrogen reducing enhancements. Eligible enhancements include
retrofitting septic tanks with advanced pre-treatment, recirculating aerobic treatment units, or
replacing traditional septic tanks with upgraded nutrient-reducing technology.The incentive
program offers subsidies, only in designated priority focus areas within a county, in amounts up to
$10,000 per system and are designed to offset homeowner costs. Funds are available on a first come
first served basis, until funding is exhausted. The subsidies are available for payment directly to
septic system installers and licensed plumbers retained by homeowners to update existing
conventional systems with enhanced nitrogen reducing features and must be pre-approved by DEP
prior to the commencement of work. The Program is contingent upon appropriation by the
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Legislature and, if required, an authorized release of the funds by the Legislative Budget
Commission. DEP anticipated that program funding would be exhausted by April 17, 2020, for the
current FY. It is anticipated that new funding will be available at the start of the new FY beginning
onJuly 1, 2020.

In addition, the Governor’s budget includes an earmark for $7.6 million specifically for septic upgrades for
homeowners in rural areas where sewer systems are not available.

Texas

Texas is a coastal state with 25-35% of its population served by OSWT systems and approximately 45,000
new onsite systems installed every year. The state has developed a rigorous approval process for propriety
and non-standard onsite treatment systems. Most of the current grant programs in Texas do not provide
assistance to individual homeowners, however some do fund local and regional projects that may include
septic system assistance. Some programs include:

Texas On-Site Sewage Facility Grant Program (TOGP):

TOGP gives competitive grants to support applied research and projects for on-site wastewater
treatment technology and systems. This grant is funded from a fee collected for each on-site
sewage facility (OSSF) permit issued.

319 Nonpoint Source Program:

This program cleans and prevents pollution caused by runoff from urban and nonagricultural
nonpoint sources. Nonprofit organizations and state agencies are eligible, but individuals may not
apply for direct funding.

Supplemental Environmental Projects (SEPs):

The SEPs are from the Texas Commission on Environmental Quality that includes programs that
help homeowners with septic systems among other environmental projects. Project types can either
be a contribution where the respondent contributes to a pre-approved SEP performed by a third
party, custom where the respondent performs the project using their resources, or compliance
where an eligible local government may correct the violation alleged in the enforcement or
remediate environmental harm.

Minnesota (Program Type: Conduit Lending)

Small Community Wastewater Treatment Program

The Minnesota Public Facilities Authority (PFA) administers the Small Community Wastewater Treatment
Program to provide financing to replace non-complying septic systems and straight pipes with new
individual or cluster subsurface sewage treatment systems that are publicly owned, operated and
maintained. To be eligible for financing, applicants must be a city, county, township, sanitary district or
other governmental subdivisions that has a project ranked on the Minnesota Pollution Control Agency's
(PCA’s) Project Priority List (PPL). Projects are funded in priority order, as established by the PCA. The entity
receiving financing must own the subsurface sewage treatment systems (SSTS) systems built under the
program. Each property owner seeking to participate in the program must provide a utility easement to the
entity to allow access to the system for maintenance and repairs.
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Program funding, appropriated from the State’s Clean Water Fund, via the Clean Water, Land and Legacy
Amendment, provides for:

1. Technical Assistance Grants - Technical assistance grants of up to $60,000 are available to
communities to contract with licensed SSTS professionals, counties, the University of Minnesota
on-site sewage treatment program, or qualified nonprofit organization to: conduct preliminary site
evaluations and prepare feasibility reports, provide advice on possible SSTS alternatives, and help
develop the technical, managerial, and financial capacity to build, operate, and maintain SSTS
systems.

2. Construction Loans/Grants - Construction financing is available for costs (design, construction, land
acquisition and related legal fees) associated with replacing a non-complying system with publicly
owned subsurface sewage treatment system. PFA will provide construction financing of up to
$2 million per year at a 1% interest rate and grants of up to 80 percent based on affordability
criteria. Disadvantaged communities may also qualify for 50 percent principal forgiveness (grant).
The construction loan term is for up to 20 years, but not to exceed the design life of the systems.
Loan repayments must begin no later than two years after the loan is awarded.

All unsewered communities seeking CWSRF funding for decentralized systems are required to establish a
user charge system to pay for operation and maintenance costs associated with the system including
development of:

e Financing Plan that provides a dedicated source of revenue for debt service and operation and
maintenance (typically special assessments or user charges).
e Management Plan including a schedule for inspections, pumping, repair and replacement activities.

Alternatives analysis using the Wastewater Treatment Hierarchy “Wastewater Hierarchy” where the focus is
on small, acute problem areas before deferring to a larger infrastructure solution to correct environmental or
public healthissues.
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Appendix C
POTENTIAL FEDERAL AND STATE FUNDING SOURCES

FOR HAWAI'|
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Current funding options for cesspool conversions for individual homeowners or groups of homeowners to
finance OSWT systems are limited and typically consist of property assessments, tax credits and low-
interest loans and grants from various Federal, State and community-based agencies. The following is a
summary of federal and state funding options that can be used to fund cesspool conversion projects, but
many require a public entity be the primary applicant.

Federal Funding

There are several highly competitive federal grant and low loan programs that provide financial resources
that may be viable opportunities.

Environmental Protection Agency

Clean Water State Revolving Fund Programs

The CWSRF program is a federal-state partnership that provides communities with a source of low-cost
financing for a wide range of water quality infrastructure projects. With the passage of the WRRDA
Amendments, the CWSRF program eligibilities were greatly expanded, including the ability of the CWSRF
program to provide financial assistance for the construction, repair and rehabilitation or replacement of
decentralized wastewater treatment systems, as well as the ability for the program to provide financial
assistance to any qualified non-profit entity, as defined by the administrator, to provide assistance to owners
and operators of small and medium publicly owned treatment works. In addition, CWSRF programs may
now provide assistance for the construction, repair or replacement of decentralized wastewater treatment
systems that treat municipal wastewater or domestic sewage. CWSRF funding can be provided to public
entities, such as municipalities, county governments, and state agencies, private and non-profit
organizations.

CWSRF Loan Assistance Programs have considerable flexibility in their funding mechanisms and can set the
conditions for loan assistance, an authority that can be exceptionally helpful in financing nontraditional
eligibilities, such as cesspools, including:

e Loan maturities can range up to 30 years or useful life of the project.
e Repayment schedules can be structured to meet the needs of the borrower.
e Interest rates can vary from market rates to zero percent.

e Ability to target lower interest rates to DACs to incentivize a variety of goals such as nonpoint
source projects, green projects, and the use of innovative technologies.

e Source of repayment does not have to be the project itself, any dedicated source of revenue can be
used to repay a NPS loan.

The CWSRF program can be used to finance a variety of projects through various funding mechanisms.
Selection of the mechanisms is based on the type of project, repayment source and depends on decisions
made by State programs. The federal EPA delegates the CWSRF program authority to each State.

Water Infrastructure Finance and Innovation Act

The EPA's WIFIA established in 2017 provides a new financing mechanism for water and wastewater
infrastructure projects. WIFIA provides low interest rate financing for the planning/design and or
construction of large dollar-value water and wastewater projects. Eligible projects include:

e CWSRF and Drinking Water SRF eligible projects.

e  Projects for enhanced energy efficiency at drinking water, wastewater and recycled water facilities.
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e Brackish or seawater desalination project, an aquifer recharge project, water recycling project.

e Acquisition of property if it is integral to the project or will mitigate the environmental impact of a
project.

e Bundled SRF projects submitted under one application by an SRF program.

e A combination of projects secured by a common security pledge.

Projects must cost no less than $20 million (or $5 million for small community projects) or an entity may
bundle a group of projects together totaling a minimum of $20 million. The program provides a maximum
loan not exceeding 49 percent of the project costs. The interest rate is equal to the US Treasury rate of a
similar maturity plus a point. The loan term is for 35 years, with the option to defer repayment by 5 years.
Unlike the SRF program, the WIFIA program has an “application fee” which ranges on average from
$300,000-$500,000, which reconciles the cost associated with processing the loan.

The WIFIA application process is a two-step process, agencies are asked to submit a Letter of Interest which
is reviewed by the EPA and evaluated based on the program priorities and on a set of scoring criteria. The
EPA will invite selected project applicants to submit a formal application package. It is with the formal
application that the applicants are requested to provide an initial application fee of $100,000 and upon
entering a financing agreement borrowers are asked to reimburse the EPA for processing costs.

Non-Point Source Section 319 Grants

Under section 319 of the Clean Water Act, EPA provides grants to states to control nonpoint sources of
pollution from a variety of sources such as agricultural runoff, mining activities, and malfunctioning onsite
septic systems. The EPA encourages each state to use the funds to restore and protection the priority water
body types including surface and groundwater. While all Section 319(h) funding decisions are made by the
states, projects must be identified in the state’s non-point source management plan. States submit their
proposed funding plans to EPA. Some, but not all, states use these grants to construct, upgrade, or repair
onsite systems. Note that individual homeowners are not eligible to directly receive grant assistance
through this program, as the grants are typically provided to watershed organizations that are actively
implementing watershed-based plans to restore impaired waterbodies. The federal appropriations vary year
to year. In FY 2019, the total appropriation for the program was $165.4 million was allocated for the
program. States are required to use 50 percent of their allocation for watershed projects, and the remaining
funds can be used for non-point source projects. Recipients of the grant are required to provide a 40 percent
non-federal match and projects must be completed within 5 years of grant award.

In Hawai‘i, non-point source grants are administered through Hawai‘i's Clean Water Branch Polluted Runoff
Control Program, which is under the Hawai‘i State Department of Health. In the 2015-2020 Hawai‘i Nonpoint
Source Management Plan, cesspool wastewater was identified as a source of non-point source runoff
impacting the state’s resources and identified the need to develop statewide strategies that address water
quality protection and runoff from cesspools, agriculture and urban areas. The PRC Program typically issues
a Request for Proposal on an annual basis. Grant recipients are required to provide a 25 percent non-federal
match. The State has recently invested in cesspool replacement projects in Kaua'i (Hanalei Bay watershed)
with Section 319 funding, and there are plans to invest in additional cesspool replacement projects in the
following years.

United States Department of Interior, Bureau of Reclamation

The USBR WaterSMART program, Reclamation provides cost shared financial assistance to states, tribes
and local governments to help them plan and implement projects to increase water supply through
investments to modernize existing infrastructure. WaterSMART funding opportunities include: Title
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XVI/WIIN grants, Water and Energy Efficiency Grants, Drought Program, Basin Study, Desalination, and
CWMPs.

United States Department of Interior, Bureau of Reclamation — Title XVI Program (Title XVI Authorized and WIIN
Authorized Projects)

Reclamation administers funds for recycled water feasibility, demonstration, and construction projects
through the Water Reclamation and Reuse Program authorized by the Reclamation Wastewater and
Groundwater Study and Facilities Act of 1992 (Title XVI) and its amendments. The program provides as
much as 25 percent of construction costs with a maximum of $20 million. To meet eligibility requirements a
project must have a feasibility study, comply with environmental regulations, and demonstrate the ability to
pay the remainder of the construction costs. Projects are authorized by Congress and recommended in the
President’s annual budget request by the USBR. Congress then appropriates funds and the Bureau ranks and
prioritizes projects and disburses the money on a competitive grant basis each year. Prioritized projects are
those that postpone the development of new water supplies, reduce diversions from natural watercourses,
and reduce demand on federal water supply facilities, or that have a regional or watershed perspective.

United States Bureau of Reclamation - Drought Resiliency Program
Reclamation administers two grant programs under the Drought Resiliency Program.

e Drought Contingency Planning: Provides grant funds for the development of Drought
Management Plan or for an agency to update an existing drought plan with grant awards of up
to $200,000.

e Drought Resiliency Projects: USBR provides funding for the implementation of projects that
build long-term resiliency to drought and reduce the need for emergency response actions that
are identified in a Drought Management Plan. Projects eligible for funding should address at
least one the following: serve to increase the reliability of water supply; improve water
management; implement systems to facilitate voluntary water sales, transfers, or exchanges;
and provide benefits for the environment are eligible. Types of projects include moving
pipelines, small recycling, storage reservoir construction, and projects that increase flexibility in
drought. The Drought Resiliency Grants provide as much as 25 percent of construction costs
with a maximum of $300,000 for projects completed in two (2) years and $750,000 for projects
that are completed in three (3) years. $20 million. To meet eligibility requirements a project
must have a drought management plan, comply with environmental regulations, and
demonstrate the ability to pay the remainder of the construction costs.

United States Bureau of Reclamation WaterSMART Small-Scale Water Efficiency Projects

Under the WaterSMART grants program, Reclamation provides a dedicated source of funding to fund small
on the ground implementation projects to support water planning. USBR anticipates making $2 million
available in Federal funding available in 2019. The total project cost should be capped at $150,000 and grant
funding will include a 50/50 cost share with the total Federal funding limit of $75,000. Projects need to be
completed within 2 years of grant award.

United States Bureau of Reclamation - WaterSMART: Water and Energy Efficiency

Through the WaterSMART Water and Energy Efficiency Grants program, Reclamation provides a 50/50 cost
share funding to irrigation and water districts, Tribes, States, and other entities with water or power delivery
authority. Eligible projects include projects that result in quantifiable and sustained water savings, increase
renewable energy use and improve energy savings, and support broader water quality sustainability
benefits. Projects that benefit endangered and threatened species, support water sustainability benefits, or
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implement activities to address climate related impacts on water may apply. Projects are selected through a
competitive process and the focus is on projects that can be completed within 24 months that will help
sustainable water supplies in the western United States. There are two funding limits for the program:
$300,000 (typically for projects completed within a year; and up to $1,000,000 (for projects to be completed
in 3 years). The total earmarked for this program in FY 2019 was $34 million.

United States Department of Interior, Bureau of Reclamation — Cooperative Watershed Management Program

Through the CWMP, Reclamation provides funding to watershed groups to encourage stakeholders to form
local solutions to address water management needs. Funding is provided on a competitive basis for:

Watershed Group Development and Watershed Restoration Planning: This funding provides funding for the
development of watershed groups, watershed restoration planning, and watershed management project
design (Phase |). Eligible applicants include states, Indians, tribes, local and special districts, local
government agencies and non-profit organizations. As part of Phase | activities, applicants may use funding
to develop bylaws, a mission statement, complete stakeholder outreach, develop a watershed restoration
plan, and watershed management project design. For this funding program, Reclamation will award up to
$50,000 per year for a period of up to two years (total of $100,000) with no non-Federal cost-share required.

Implementation of Watershed Management Projects: Under this program, Reclamation provides cost-
shared financial assistance to established watershed groups to implement watershed management projects.
These on-the-ground projects, collaboratively developed by members of a watershed group, address critical
water supply needs and water quality concerns, helping water users meet competing demands and avoid
conflicts over water. Reclamation will award up to $300,000 per project. Applicants must contribute at least
50 percent of the total project costs.

United States Department of Commerce — Economic Development Administration

Public Works and Economic Adjustment Assistance Programs

The EDA provides grants for public works projects provide grant funding for public works projects, including
wastewater and stormwater projects that promote economic development. The EDA through its Public
Works and Economic Adjustment Assistance Program will provide support assistance with up to 50 percent
in matching funds (up to $3 million) based on the number of permanent jobs created by the implementation
of the proposed project. For every full-time job created, the EDA will provide $10,000 in EDA assistance. In
order to apply a community, County or region must have a current Comprehensive Economic Development
Strategies plan. The public entity would have to provide an economic impact statement demonstrating the
anticipated growth associated with the project implementation as part of the application process. All
construction projects are expected to be completed within 5 years from the date of award. Applications are
accepted on arolling basis. The EDA has published the FY 2020 Public Works and Economic Adjustment
Assistance Programs Notice of Funding Availability and is soliciting applications in rural and urban areas.
There are no submission deadlines and applications will be accepted until all funds have been expended.

United States Department of Agriculture

Water & Waste Disposal Loan and Grant Program

The USDA provides funding directed at low-income and or small water/wastewater utilities. USDA provides
Predevelopment Planning Grants which assist low-income communities with the initial planning and
development of applications required for USDA Development Program requirements include: 1) Population
must be less than 10,000 people; and 2) Median household income below the poverty line or less than

80 percent of the statewide non-metropolitan median household income. Maximum grant amount of
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$30,000 or 75 percent of the predevelopment planning costs. Twenty-five (25) percent cost share from
applicant or third-party sources.

The Water and Waste Disposal Loan and Grant Program provides direct loan/grant and loan guarantees for
clean and reliable drinking water systems, sanitary sewage disposal, sanitary solid waste disposal, and
stormwater drainage. Eligible applicants include most state and government entities, private non-profits
and federally recognized tribes. Eligible areas include rural areas and town with populations of 10,000 or
less. Funds may be used to finance the acquisition, construction or improvement of sewer collection,
transmission, treatment and disposal systems. Loans have a 40-year payback period, based on the useful life
of the facilities. The interest rate is based on the need for the project and the median household income of
the area to be served.

Rural Housing Service

Under the Rural Housing Service Program, USDA offers a variety of programs to build or improve housing
and essential community facilities in rural areas. To ensure decent, safe and affordable housing remains
available, USDA Rural Development can provide assistance through home repair loans and grants to remove
health and safety hazards or make a home accessible for household members. Funds can be used to repair
or replace furnaces, appliances, electrical, foundations, siding, roofing windows, plumbing, wells, septic
systems and other health and safety hazards. Loans are available up to $20,000 at a one percent fixed
interest rate for up to 20 years. Seniors age 62 and older, who do not have repayment ability for a loan, may
be eligible for a loan and grant combination to make needed repairs and improvements. The maximum
lifetime grant amount is $7,500. Funds can cover all upfront and construction costs, including septic system
designs, permits and installations. Program eligibility is based on household income that cannot exceed

50 percent of the area median income and the property must be located in a rural community.

Rural Economic Development Loan and Grant Program

The Rural Economic Development Loan and Grant program provides funding for rural projects through local
utility organizations. USDA provides zero-interest loans to local utilities which they, in turn, pass through to
local businesses (ultimate recipients) for projects that will create and retain employment in rural areas. The
ultimate recipients repay the lending utility directly. The utility then is responsible for repayment to USDA.
USDA provides grants of up to $300,000 to local utility organizations which use the funding to establish
RLFs. Up to 10 percent of the grant funds may be applied toward operating expenses over the life of the RLF.
Loans are then made from the RLFs to project sponsors (up to 80 percent of project costs). First time loans
are provided at 0 percent interest, subsequent loans may incorporate interest rates or administrative loan
fees. When the RLF is terminated, the grant is repaid to USDA. Program eligibility is based on household
income that cannot exceed 50 percent of the area median income and the property must be located in a
rural community.

United States Department of Housing and Urban Development — Community Development Block Grants
(CDBG)

The HUD awards discretionary funding through various programs including the CDBG program. The CDBG
program, authorized under Title 1 of the Housing and Community Development Act of 1974, provides grant
funding to communities to develop viable urban communities by “providing housing and a suitable living
environment, and by expanding economic opportunities”. HUD provides annual funding to states, which
then allocates money to local communities in the form of CDBGs.
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CDBG Entitlement Program

The Entitlement Community CDBG Program provides federal funding to entitled cities and counties to carry
out a wide range of community development activities directed at revitalizing neighborhoods, economic
development, and providing improved community facilities and services. Entitled communities are defined
as those cities with a population of greater than 50,000 and counties with populations of greater than
200,000. Funding is provided to entitled communities to meet housing and community development needs.
Entitlement communities develop their own programs and funding priorities. However, maximum feasible
priority must be provided to projects that benefit low- and moderate- income persons. In addition, funding
maybe allocated for activities, if the grantee certifies that the activities meet other community development
needs having a particular urgency because existing conditions pose a serious and immediate threat to the
health or welfare of the community where other financial resources are not available to meet such needs.

CDBG Non-Entitled Counties in Hawai‘i Program

HUD administers the Non-Entitled CDBG Program in for the state of Hawai‘i and allocates funds on a
formula basis using population, poverty and housing overcrowding as a basis for allocating funds. The FY
2004 Appropriations Act requires that HUD administer the program in Hawai‘i in the same manner that it
administers the CDBG Entitlement Grant Program. The Non-Entitled CDBG Grants in Hawai‘i offer a source
of funding to benefit community needs in but not limited to economic development, housing rehabilitation,
public facilities, construction or installation for the benefit of low- to moderate-income persons. HUD's
Honolulu Field Office directly administers the CDBG Program for non-entitlement counties in the State of
Hawai'i.

In Hawai‘i three counties qualify for this program - Hawai'‘i, Kava‘i and Maui. Non-entitled communities are
defined as cities with a population of less than 50,000 and counties with populations less than 200,000.
Many of the programs are similar to that of the entitlement program with grants for community
development activities directed at neighborhood revitalization, infrastructure, economic development and
improved community facilities and services. Like the entitlement project, eligible activities include
construction of public facilities and improvements, such as water and sewer facilities, and streets, public
services, activities related to energy conservation and renewable resources, etc. No less than 70 percent of
the funds must be used for activities that benefit low- and moderate-income persons over a period specified
by the state, not to exceed 3 years. In order to receive CDBG funds, non-entitlement CDBG grantees must
submit a Consolidation Plan (the jurisdictions comprehensive planning document) to the Honolulu field
office. To utilize this program, the County’s would need to agree to use their CDBG funds towards this purpose.

Section 108 Loan Guarantee Program

Section 108 Loan Guarantee Program (Section 108) provides CDBG recipients the ability to leverage their
annual grant allocation to access low-cost, flexible financing for economic development, housing, public
facility, and infrastructure projects. Communities can use Section 108 guaranteed loans to either finance
specific projects or to launch loan funds to finance multiple projects over several years. Section 108 can fund
economic development, housing, public facilities, infrastructure, and other physical development projects,
including improvements to increase resiliency against natural disasters. Section 108 assistance can be
deployed in two ways:

e Directly by the community or its governmental or non-profit partner to carry out an eligible project
e Indirectly with a community or its partner re-lending (or, in limited circumstances, granting) the
funds to a developer or business to undertake an eligible project
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The loan amounts are based on the entities latest CDBG amount received and capped at five times the
amount minus any outstanding Section 108 commitments. The maximum loan repayment period is 20 years
and the interest rate varies based on the treasury yield.

State Funding Options

The following is a summary of current and potential state funding options for cesspool conversions. The
focus of the funding options review was limited to those options available for individual homeowners or
groups of homeowners to finance OSWT systems and typically consist of property assessments and low-
interest loans and grants from various State and community-based agencies. Funding options to connect to
a county of private wastewater system are not included below.

Hawai'i State Department of Health Clean Water State Revolving Fund Program

The CWSRF Program has existed since 1988 when the State legislature passed Act 365 which was
superseded by HRS Chapter 342-D Part V. This program provides financing for the construction of water
pollution control projects necessary to prevent contamination of groundwater and coastal water resources
and to protect and promote the health, safety and welfare of the citizens of the State of Hawai'i. It also
provides low interest loans to county and State agencies to construct point source and nonpoint source
water pollution control projects. Loan terms for this program include terms of no more than 30 years; annual
interest rate of 0.25 percent and a semi-annual loan fee of 0.5 percent. Terms are fixed over the life of the
loan and proceeds can be used for planning, design and construction activities. Loan proceeds fund up to

80 percent of project costs and require a 20 percent non-federal match.

Since the program was established in 1988, approximately $875.40 million in low interest loans have been
provided to counties in the State to fund water quality improvements. In Federal Fiscal Year (FFY) 2019, the
State was expected to receive $12.3 million for additional loans. The program includes a Green Project
Reserve of 10 percent which is reserved to fund green infrastructure. For FY 2019, this set aside was
approximately $1.23 million.

This fund has been used to support the closure of LCCs in the State and DACs are specifically targeted for
this program. The requirements for the fund have been modified to address the needs of individual cesspool
owners, homeowner associations and nonprofit organizations so that they have access to loans to fund new
decentralized systems to replace cesspools.

Applicability for Cesspool Conversions: This a viable funding program for cesspool conversions, however the
administrative workload on CWSRF staff will need to be addressed.

Hawai'i Rural Community Assistance Corporation (RCAC)

Public agencies, tribal governments, and nonprofits in the State are eligible to apply for this program which
has been in existence for 35 years. Eligible projects include water, wastewater, solid waste and storm water
facilities that primarily serve lower-income rural communities. Individual homeowners will likely need to
create SIDs to apply for this source of funding. “"Green lending” includes a prioritization component whereby
applicants indicate water and energy savings giving them higher funding priority.

Feasibility, pre-development, and construction projects are eligible. Feasibility efforts are typically not more
than $50,000 and a typical termis 1 year. Pre-development projects such as engineering, legal and bond
counsel efforts are typically not to exceed $350,000 and the term is 1 year. Maximum loans for construction
funding is $3M. Loan terms are up to 20 years; 5.0 percent for the first 10 years and subject to change for
longer term loans. Loan fees are 1.0 percent.
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RCAC has funded water projects on Maui and O'ahu.

Applicability for Cesspool Conversions: This a viable funding program for cesspool conversions for lower income
rural communities.

Hawai'‘i Rural Water Association (RWLF)

The State association is a chapter of the Rural Water Association and provides funding to infrastructure
projects targeted at replacing equipment, providing system upgrades and completion of small projects
including energy efficiency, sustainability and disaster recovery projects. Current loan terms include interest
rates of 3.0 percent and a repayment periods of 10 years. Loan amounts are typically less than $100,000 or
75 percent of total project costs, whichever is less. There are no administrative fees. Eligible systems must
be public entities (municipalities, counties, special purpose districts, Native American Tribes, non-profit
corporations and cooperatives) serving up to 10,000 people.

Applicability for Cesspool Conversions: This a viable funding program for rural communities. However individual
homeowners will likely need to create a SIDs to apply for this source of funding.

Proposed Hawai'i Cesspool Remediation and Conversion Loan Program

State SB 2850/HB2540/SB 221 introduced legislation in 2018 that would create a specific program for
cesspool remediation and conversions. This program is envisioned to provide low-interest loans to cesspool
owners for the upgrade or conversion of cesspools to aerobic treatment unit systems in each county. The
loan program would include an on-bill financing option supported by funding from the water pollution
control revolving fund. In 2019 SB 221 was passed to establish a similar loan program, effective July 2019.
This program was to be implemented through the Counties in coordination with DOH.

Applicability for Cesspool Conversions: It is not clear whether this program has been implemented.

Office of Hawaiian Affairs Malama Loans

The mission of the Office of Hawaiian Affairs (OHA) is: “To enhance access for all persons of Native Hawaiian
ancestry to credit, capital and financial services and skills so as to create jobs, wealth, and economic & social
well-being for all the people of Hawai‘i.” To support their mission OHA provides loans and grants for Native
Hawaiian businesses and individuals.

The Malama Home Improvement Loan is available in amounts ranging from $2,500-$100,000. Loans over
$20,000 must be secured by non-real estate assets. Current terms are 5-6 percent interest and up to a 7-year
loan period. Loan applications must include: Proof of Hawaiian ancestry and Hawai‘i residency; Contractor’s
estimate of the work; 2 years federal tax returns and W-2s; and 1 month current pay stubs.

While this program has limited eligibility, i.e. not all cesspool homeowners are Native Hawaiian, it may be a
financing option for those who do qualify. The state may consider evaluating funding options tied to Native
Hawaiian ancestry through organizations like Bishop Estate and the Department of Hawaiian Home Lands
to assist the native Hawaiian community. This approach could already be available through Federal
programs such as HUD.

Hawai‘i Cesspool Tax Credits, State Income Tax Credit (Act 120)

Hawai‘i currently provides a state income tax credit for qualified cesspool owners upgrading to a septic
system, aerobic treatment unit, or connecting to a sewer. Qualified cesspools are cesspools that are: located
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within 500 feet of a shoreline4, perennial stream or wetland?5, or within a source water assessment program
area®®. A list of cesspools (identified by tax map key and county) that already meet the criteria of Act 120 is
available on the DOH website®.

A taxpayer may apply for a tax credit of up to $10,000 for documented expenses associated with upgrading
each qualified cesspool. Under the current law, tax credits are available for five years (tax years 2016-2020),
ending on, December 31, 2020. The state provided a maximum of $5,000,000 of credits that are available for
each tax year. Any taxpayer who has upgraded a qualified cesspool but is not eligible to claim the creditin a
taxable year because the cap has been reached shall be eligible to claim the credit in the subsequent years.
As of February 2020, House Bill 1723 which extends the tax credit from December 31, 2020 to

December 31, 2025 was progressing through the legislature, passing the Second Reading and referred to
committee for further deliberations.

While this program has several financial advantages for those homeowners who file state income taxes,
there are likely many homeowners who are below the threshold for filing state income taxes and therefore
are not able to take advantage of this option. Given that only 47 applications have been filed for this credit?®,
this incentive may have limited appeal and application to current cesspool owners. This challenge will be
addressed in the Affordability Analyses in a subsequent TM.

While the tax credits help to offset some construction costs associated with the conversion, it does not
provide:

e Relief for the on-going maintenance and management of the new OSWT option.
e Relief to low-income customers who do not earn enough to qualify for this credit.
e Relief in upfront costs to retain assistance from a licensed civil engineer.

In addition, depending on the selected OSWT, the credit may only cover a fraction of the cost borne by the
homeowner. Pending legislation may extend the term of this program, however an assessment of the
accessibility by all homeowners to this incentive should be considered and other mechanisms identified.

* Hawai'‘i Administrative Rules §13-222-2

5 Hawai‘i Administrative Rules §11-54-1

6 As determined by the Department of Health based on a two year time of travel from a cesspool to a public
drinking water source

7 https://health.hawaii.gov/wastewater/home/taxcredit/

3 Number of filings from 2015-2017.
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Appendix D
POTENTIAL CWSRF FUNDING MECHANISMS FOR

NON-TRADITIONAL PROJECTS
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The following is a summary of potential mechanisms by which the State CWSRF programs can provide
financial assistance through the counties or other public entities to individual residential owners.

Direct Loans:

CWSRF programs are able to make direct loans to any municipality, inter-municipal, interstate, or state
agency for construction of publicly owned treatment works. Additionally, in some cases, CWSRF programs
can make direct loans to private borrowers under certain circumstances.

Co-Financing:

Local communities can use a variety of state and federal funding sources to help co-finance infrastructure
improvements. Funding sources, such as the EPA, USDA, USBR, HUD, and other State funding programs,
often offer opportunities to co-fund projects with the CWSRF program. Co-financing projects is useful for
large projects that cannot be entirely funded by the State’s CWSRF program, or if there are project costs
that may not be eligible under CWSRF but are eligible under other programs.

CWSRF programs can also enter into a co-financing arrangement with other state agencies and programs,
allowing the program to leverage existing relationships and mechanisms by which to award and disburse
funding. Several states have used this approach to reach borrowers for NPS projects by partnering with state
agricultural offices that already have an existing relationship with landowners.

Partnerships:

Many types of partnerships are possible in the CWSRF program, which can allow the program to extend the
reach of the program to fund projects that might otherwise not be in a position to receive CWSRF
assistance. The Delaware CWSRF has entered into master lease/purchase agreement with another state
agency to fund necessary infrastructure improvements including a wetland remediation. The CWSRF is the
lessor and the state agency is the lessee under a memorandum of understanding with the CWSRF loan
provided in the form of a lease paying project and repayments are in the form of rental payments.

Conduit/Intermediary Lending

The following is a summary of two mechanisms for conduit/intermediary lending.

Pass through Lending

Pass-through lending distributes CWSRF funds through a conduit entity/agency to an end borrower. Conduit
entities include state agencies, counties, conservation districts and local municipalities. The benefits of a
pass-through lending approach includes:

e Conduit entity (e.g. county) is frequently able to bundle several sub-loans and complete the CWSRF
application requirements for all of them, reducing the administrative burden on individual end
borrowers as well as the CWSRF program.

e Asthe conduit organization is the loan guarantor, a pass-through arrangement provides a more
secure financial capability assurance for the CWSRF program as opposed to making loans directly to
the small, untested end borrowers.

e A pass-through structure makes it possible for CWSRF subsidies, such as principal forgiveness, to
reach non-municipal, nontraditional projects via the eligible public pass-through partner, who can
then channel the savings through to a private or nonprofit end-user.

Linked Deposit

Linked deposit financing takes advantage of a provision in the CWSRF authorizing statute allowing CWSRF
funds to be used “to earn interest on fund accounts”. In a linked deposit arrangement, a state CWSRF
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program purchases a reduced-rate certificate of deposit from a private financial institution. The financial
institution then loans out the deposited funds (at a slightly lower interest rate) to individuals for smaller-
scale water quality projects. Other states have used linked deposits to successfully fund projects such as
septic replacements, agricultural best management practices, or environmentally friendly forestry
equipment. This mechanism allows the individual end borrowers to work directly with their own financial
institutions instead of the CWSRF program. Financial institutions earn a fee that compensates them for
administrative the loans. The financial institution is responsible for reviewing and approving applications
from the end borrowers (as well as collecting payments), removing much of the administrative burden that
would otherwise fall to the CWSRF program.

Sponsorship Lending

CWSRF programs can combine assistance to both traditional and nontraditional projects in the same loan
agreement (e.g. traditional public treatment works project with a non-point source project). This allows user
fees from the traditional portion of the project to serve as a repayment stream for the nontraditional project.
Typically, a municipality receives a loan with a reduced interest rate as compensation for undertaking/
“sponsoring” a nontraditional project thus allowing municipalities to address pressing watershed restoration
or water quality protection priorities without placing a repayment responsibility on NPS projects. For added
incentive, a CWSRF could further reduce the interest rate so that the municipality would save money rather
than break even.

Programmatic Financing

Programmatic financing shifts traditional project-specific lending strategy to one that is designed to fund
the utility’s entire capital improvement plan (CIP) (or any portion thereof) so long as the projects are eligible
and in compliance with CWSRF program requirements. This can also encompass non-point source projects
(stormwater, green infrastructure, and restoration projects) that are eligible and included as part of the CIP.
The focus is on the schedule and pace of disbursements for a “package” of projects on an annual basis under
a single loan agreement. With programmatic financing, if a project in the CIP is delayed or falls through, the
funding can be directed towards other eligible project activities in the CIP. This approach has been used
successfully in Minnesota and Rhode Island for a number of years, and is currently being implemented in
Hawai'i.

Portfolio Lending

Portfolio Lending is a strategy to commit funding over time to one or several projects identified in a CIP or
watershed management plan. Both options can easily accommodate nontraditional projects. Portfolio
lending requires careful cash-flow management to ensure that program funds are not over-extended, but
can provide a valuable level of certainty to a CWSRF program’s project pipeline. While the borrower must
still complete the CWSRF application process to receive a loan each year, they have the assurance that the
state revolving fund (SRF) will have the financial capacity to fund the project.

Capital Improvement Plans

With CIP Portfolio Lending, the CWSRF program commits to fund a certain portion (or all) of a
municipality or utility’s CIP over time, assuming each project meets eligibility and priority criteria.
This helps to develop borrowing relationships to ensure stable demand for CWSRF funds and
contributes to the municipality’s long-term planning efforts. If nontraditional projects are included
in the CIP, they can be financed at the same time instead of trying to finance as standalone projects.
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Watershed Management Plan

With a Watershed Management Plan approach, there is a higher priority placed on funding projects
that address water quality on a watershed basis. The planning and implementation activities
associated with watershed management projects lend themselves well to a portfolio funding
approach that encompasses numerous projects in various stages through a multi-year lifespan.

Intermunicipal Lending

In Intermunicipal Lending, an intermunicipal agency is established by two or more municipalities, which is
then eligible for CWSRF assistance. The agency can facilitate cross-jurisdictional coordination and funding
support for regional solutions to water quality problems. The assistance recipient could be a single entity
within the agency or the agency itself and would be ultimately responsible for the implementation of the
portfolio of projects eligible for CWSRF assistance. It is also important to note that a CWSRF can provide
authorized assistance to intermunicipal agencies, including loan guarantees for “sub-state revolving funds.”
However, the cooperation and coordination required in the development, funding and implementation of
“joint’ projects might be a challenge.

For example, the Missouri CWSRF provided a $1 million loan to the MACOG to capitalize the Missouri On-
Site Wastewater Improvement Grant-Loan program. This pass-through arrangement provides financing for
homeowners to repair or replace on-site wastewater treatment systems. The program provides a

50 percent/50 percent low-interest loan and grant for low-income homeowners or a

60 percent/10 percent/30 percent low-interest loan/grant/homeowner match for non-low-income
homeowners. While MACOG coordinates the entire program and holds the loan agreement with the CWSRF
program, the program is administered by the nineteen individual regional planning commissions and
councils of government throughout Missouri for customers in their jurisdictions.

Planning and Design Lending

CWSRF programs can also provide planning and design low interest loans and grants. In some states, the
planning and design loan becomes interest-free or is forgiven if the borrower pursues CWSRF construction
financing. Loan forgiveness is particularly helpful to nonpoint source projects. For example, in the state of
Arizona, the WIFA administers the CWSRF program and uses a portion of their fee revenue to fund a
planning and design program aimed at providing much needed assistance to communities with limited
resources who need help in completing this kind of work. This funding is capped at $35,000 per project with
a 40 percent local match.

Purchasing Local Debt Obligations

Clean Water Act Title VI allows states the opportunity to provide assistance through the purchase or
refinancing of local debt obligations. For example, States may purchase general obligation or revenue bonds
issued by municipalities, inter-municipalities, and interstate agencies at or below market rates, so long as
such debt obligations were incurred after March 7, 1985. In terms of financing nontraditional projects, the
purchase of local debt presents a viable alternative for intermunicipal borrowers, interstate agencies, public
private partnerships (P3), and nontraditional projects with longer useful life expectancies including, but not
limited to, land purchases, conservation easements, and watershed restoration efforts.

Credit Enhancements
With a credit enhancement program, a highly-rated CWSRF program guarantees third-party debt (such as a
bond issue) for a municipality or utility with a weaker credit rating. The guarantee agreement between the

CWSRF and the assistance recipient results in more favorable borrowing terms for the recipient, allowing the
entity to take advantage of interest rates similar to what it might receive on a traditional CWSRF loan. At the
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same time, this arrangement allows the CWSRF program to stretch its assistance capabilities further since a
guarantee does not require the same cash outlay as a traditional loan. This form of assistance has not been
widely used among CWSRF programs.

CWSRF Bond Issuance

The following are two types of bonds that could be issued by the CWSRF program to help finance the
cesspool conversions.

Traditional Bonds

The sale of bonds by or on the behalf of the CWSRF programs has produced a tremendous boost in the
assistance provided by SRF programs. Since 1989, 29 CWSRF programs have leveraged their programs in
this manner, issuing approximately $42 billion in bonds to finance eligible projects. CWSRF bonds can be
sold to finance traditional projects, nontraditional projects, or both. There is not a lot of experience in the
marketplace for the sale of bonds to finance only non-traditional projects. To issue bonds, the CWSRF
program must have the capacity (e.qg., free cash flows and debt service reserve if necessary) to enter into
debt, secure it, and make debt service payments. Equally important is a sufficient pipeline of projects that
are ready to proceed; therefore, the demand for nontraditional projects should be carefully assessed along
with their readiness to proceed before bonds are issued.

Green Bonds

“Green Bonds"” are municipal bonds issued with a commitment to direct proceeds exclusively toward
environmentally beneficial purposes. Although the terminology is new (coined in 2008 by the World Bank),
the concept is tried-and-true for CWSRF programs that have leveraged funds, since the proceeds from
leveraged bonds have always been used for projects benefitting the environment. For the most part, Green
Bonds are typically issued with the same pricing and terms as the issuer’s standard bonds, but may be
marketed to different investors
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Technical Memorandum 2

EXECUTIVE SUMMARY

ES.1 Introduction

Throughout the State of Hawai'i, there are approximately 88,000 cesspools, releasing an estimated

53 million gallons per day (mgd) of wastewater to the environment. Most of the existing cesspools provide
wastewater disposal for single family residences, as opposed to large-capacity systems serving multiple
residences or commercial areas. Given that over 90 percent of the state’s drinking water supplies are from
groundwater sources, cesspools pose a potential environmental and public health risk.

In 2017, the Hawai'i State Legislature (Legislature) passed Act 125, which states that by January 1, 2050 all
cesspools in the state, unless granted exemption, shall upgrade or convert to a septic or aerobic treatment
unit (ATU), or connect to a sewer system (Act 125, 2017). The Legislature then passed Act 132 in 2018, which
established a Cesspool Conversion Working Group (CCWG) to develop a long range, comprehensive plan
and commission a statewide study of sewage contamination in nearshore marine areas (Act 132, 2018). The
CCWG retained Carollo Engineers, Inc., (Carollo) to provide expertise on onsite wastewater treatment
(OSWT) technologies as well as cesspool conversion funding, finance options, and affordability.

As a result of Act 125, cesspool owners will be required to upgrade their existing cesspools to an OSWT
technology that complies with environmental and public health regulations. The cost associated with
cesspool conversions will likely be a financial burden to many residential owners in a state where the cost of
living is already high. The Legislature tasked the CCWG to develop a strategy to aid the funding and
financing of the cesspool upgrades. The purpose of this technical memorandum (TMO02) is to evaluate the
affordability issues associated with the requirements of Act 125. A previous TM (TM01) summarized
potential funding mechanisms that may be applicable to provide financial support to homeowners for their
cesspool upgrades.

ES.2 Purpose and Limitations

The purpose of this TM is to evaluate the potential financial impacts on cesspool homeowners that must
upgrade to an approved OSWT system. In addition, this TM provides an evaluation of the overall
affordability of cesspool conversions based on industry standards and local financial measures.

It should be noted that this is a preliminary affordability evaluation, and that the CCWG is engaged through
other focus areas, such as public outreach where valued feedback is considered. This evaluation was
completed based on publicly available information and did not include public input. Future public outreach
and education are planned as a part of the overall cesspool conversion strategy development under separate
contracts.

Other considerations that may have impacts to the affordability evaluation include exemptions to cesspool
conversion (at the discretion of the Department of Health [DOH] per Act 125), or changes to the priority
areas and definitions. Ongoing efforts under separate contracts are underway to study available cesspool
data validation and prioritization. If new information or guidance on cesspool priority areas is developed, the
affordability evaluation should be revisited.
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ES.3 Potential Financial Impact of Cesspool Conversions on Homeowners

This TM considers the potential monthly financial impacts of cesspool conversions on individual
homeowners. Many homeowners will require some type of financial assistance to convert their cesspools to
an approved OSWT technology. Depending on the financing option and OSWT technology selected, the
cesspool conversion project could result in financial impacts to the residents ranging from approximately
$94 to $339 per month as shown in Table ES.1. The table summarizes the potential costs to homeowners for
a range of cesspool upgrade options. The “low” scenario represents the simplest and most straightforward
cesspool upgrade to a septic tank system. The “average” and “high” scenarios represent typical and more
complex cesspool upgrades, respectively for the purposes of this affordability analysis.

Table ES.1  Summary of Potential Monthly Financial Impacts to Cesspool Homeowners

Cesspool Conversion Cost Scenarios

Cost Description

Average
Installation Cost® $10,000 $23,000 $38,000
Monthly Installation Repayment Cost® $61 $139 $230
Monthly O&M Cost® $33 $71 $109
Estimated Total Monthly Cost $94 $210 $339
Notes:

(1) Based on historical installation costs for septic tank and ATU treatment and disposal systems from DOH. The low costs represent the 10t
percentile, and the high costs represent the 90*" percentile. All conversion costs are site specific and these costs may not be
representative for more complex sites/installations.

(2) Based on 20-year loan at 4.0 percent interest rate.

(3) Monthly operations and maintenance (O&M) costs are estimated with the low cost representing septic tank operations costs. The high
cost represents a higher level of treatment with ATU + UV disinfection + seepage pit. The average operations cost is the average of the
low- and high-end values.

The total low costs are comparable to the monthly sewer bill for a customer connected to a centralized
public wastewater system in the state.* However, most homeowners will be required to pay more than the
comparable monthly sewer bill to convert a cesspool to an alternative OSWT technology.

ES.4 Affordability Analysis

The affordability analysis compared the range of cesspool conversion costs to various measures of
affordability, including federal poverty, and median household income (MHI) levels.

In addition, the analysis includes a scenario evaluating the potential impacts of a hypothetical $10,000
rebate program. This scenario was included to evaluate how some level of financial relief would improve the
affordability of cesspool conversions. Certainly, there are many more scenarios of financial relief that can be
evaluated in coordination with future policy decisions. This scenario was intended to be only one example.

The affordability analysis used total cesspool conversion costs, which include the cost to replace the
cesspool with an approved OSWT technology and the cost to operate and maintain the new OSWT. The
analysis does not net out any maintenance costs (e.g. routine pumping) that a homeowner currently incurs
for an existing cesspool.

Although there are a number of methodologies that have been suggested as guidance for affordability of
water and/or wastewater services (some of which are described herein), this analysis primarily relies on the

*The typical monthly sewer bill for an average household ranges from $40 to $111 depending on the location
within the state.
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traditional financial capability assessment guidelines established by the United States Environmental
Protection Agency (USEPA). Under this guidance, a household is considered “cost burdened” when
wastewater services exceed 2 percent of household income (USEPA, 1997). These households who will be
required to convert to an alternate OSWT technology with income below the Federal Poverty Level (FPL)
were also identified and considered.

Figure ES.1 illustrates the estimated number of residents financially burdened by the cesspool upgrade cost
by county without and with a $10,000 rebate based on the USEPA 2 percent criteria. This analysis shows
that 97 percent of residents with cesspools across the state would be financially burdened by the need to
fund cesspool conversion and maintain the new OSWT. This decreases to 85 percent if each cesspool
homeowner could receive a $10,000 rebate for conversion.

Hawai‘i County has the greatest projected financial impact, with the costs of cesspool conversion without a
rebate exceeding 2 percent of the MHI for all census block groups containing cesspools. Hawai‘i County also
has 48,303 cesspools, more than three times as many as any other county in the state.

County of Maui - 13,327
10,241

[
COUnty of Kaua'i _ 9 51313’507

City and County of Honolulu __5663'287

o 10,000 20,000 30,000 40,000 50,000 60,000

B Number of cesspools where replacement costs >2% of MHI without rebate

B Number of cesspools where replacement costs >2% of MHI with hypothetical $10,000 rebate

Figure ES.1 Number of Residents with Cesspools Projected to be Financially Impacted by Cesspool Conversion
Costs with and without the Rebate®@®)

Notes:

(1) Assumes average cesspool conversion cost scenario of $210 per month.
(2) Assumes all homeowners can obtain a hypothetical rebate of $10,000.
(3) MHI=median household income

Figure ES.2 shows the income distribution for residents with cesspool by county, based on the median
household income for Census Block Group of the cesspool. The same affordability threshold amounts are
shown as previously described along with the FPL. Looking at the county level, significant disparities appear
in the income distribution. Hawai'i County, which has the largest share of cesspools, has 69 percent or 33,185
residents with cesspools with an income between $40,000 and $80,000 per year. By comparison, over 80
percent or 8,903 residents with cesspools in the City and County of Honolulu have an income above $80,000
per year. Residents with cesspools with incomes greater than $80,000 encompass 53 percent (6,444
residents with cesspools) for Maui County and 48 percent (6,479 residents with cesspools) for Kaua‘i County.
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Figure ES.2 County Median Household Income Levels and Estimated Conversion Cost as Percent of Annual
Income®

Notes:
(1) Assumes average cesspool conversion cost scenario of $210 per month.

ES.5 Summary and Conclusions

Many residents with a cesspool will struggle to afford the conversion and ongoing system O&M costs
required by Act 125. These challenges appear to be most acutely felt in Hawai‘i County, where income and
poverty levels indicate the greatest number of households projected to need assistance. However, these
challenges are also felt by a significant number of residents with cesspools across the state as well.

There are two basic ways to increase affordability: 1) either through reducing the monthly cost; or 2)
providing direct funding support. The state could investigate both options as ways to increase the number of
cesspools replaced as part of this program. To reduce monthly costs, low-interest loan programs can help
households with a stable but insufficient income to afford cesspool upgrades. Households living below the
FPL have the greatest need for direct funding support. The number of residents with cesspools in these
categories are shown in Table ES.2 by county and statewide. Table ES.2 also shows the number of residents
with cesspools that fall below the 2 percent MHI threshold with and without a hypothetical rebate. To
address environmental and public health concerns, direct funding could also be prioritized for cesspools
located in high priority, sensitive ecological, or drinking water source areas. This will enhance the
effectiveness of the program and help reach established environmental goals.
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Table ES.2  Summary of the Residents with Cesspools by County Based on Key Affordability Criteria®®

County of Maui City and
County of | Statewide
Honolulu

County of | County of

Affordability Measure Hawai' Kaua'i N

Number of Households with Cesspools Below Federal Poverty Level®

Below Federal Poverty 3,254 204 416 297 512 4,683
Level

Number of Households with Cesspools Where Conversion Cost Exceeds 2 Percent Median Household Income®

With $10,000 Rebate 46,359 9,533 9,000 1,241 5,666 71,799
Without $10,000 Rebate 48,303 11,507 11,888 1,439 9,287 82,424
Notes:

(1) Affordability analysis was for the average scenario with $23,000 cesspool upgrade costs, and monthly costs of $210 if the cesspool
conversion is financed over 20 years at 4 percent interest.

(2) Federal poverty level is $30,718 annual income.

(3) The 2 percent of median household income threshold is $126,125 annual income based on the USEPA definition of “cost burdened”.

To determine the amount of financial assistance that may be needed, it is also important to consider the
portion of the cesspool conversions costs that can be afforded by homeowners. With the exception of those
with estimated annual income below the FPL, it was assumed that homeowners could afford to privately
finance an amount that results in a monthly payment less than or equal to 2 percent of their estimated
monthly income less the average monthly maintenance cost for the selected replacement technology. If
that amount is less than the average of conversion costs, it is assumed the difference would require financial
aid. Table ES.3 summarizes the estimated amount of conversion costs that can be afforded or privately
financed versus the amount of financial aid that may be required. It is anticipated that more than $900
million in financial aid is required to support cesspool conversions for homeowners who are financially
burdened.

Table ES.3 Estimated Private Financing and Financial Aid Required for Cesspool Conversionst

S Total Private Financing® Total Financial Aid Required®
riori
Y ($ million) ($ million)

1 $89.8 $106.5

2 $94.2 $239.3

3 $164.7 $256.3

4 $557.6 $440.1
Totals $906.3 $1,042.2

Notes:

(1) Based on average conversion cost of $23,000.

(2) Assumes residents can afford up to 2 percent of estimated household income for cesspool conversions, financed at 4 percent interest
over 20 years.

(3) Assumes cesspool conversion costs in excess of 2 percent of estimated household income will require financial aid. Residents with
income levels below the federal poverty limit are assumed to require financial support for all conversion costs.
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Technical Memorandum 2

AFFORDABILITY EVALUATION FOR CESSPOOL
CONVERSIONS

2.1 Introduction

Based on the 2004 Clean Watersheds Needs Survey Report to Congress, 62 percent of the residents in the
state of Hawai‘i are served by centralized wastewater treatment facilities, and the remaining 38 percent are
served by decentralized or OSWT systems. There are approximately 110,000 OSWT systems, including
88,000 cesspools and over 21,000 septic systems in the state.

The USEPA defines a cesspool as an underground excavation that receives sanitary wastewater from
bathrooms, kitchens, and washers. Figure 2.1 is a schematic diagram of a typical cesspool. Cesspools are
designed to capture wastewater solids but are not designed to provide wastewater treatment or nutrient
removal. The structure usually has an open bottom and perforated sides. Domestic wastewater flows into
the structure and the solid waste collects at the bottom, while the liquid waste flows out to percolate into
the subsurface that may be hydraulically connected to groundwater and surface water.

Figure2.1  Cesspool Schematic

Most of the existing cesspools in Hawai'i serve single family residential units and are spread out through the
state. Table 2.1 summarizes the estimated number of cesspools by county, as well as the estimated total
wastewater discharged by cesspools. Of these, 43,000 cesspools have been identified as posing a risk to the
state’s water resources, with 31,000 of these located within the perennial watersheds on the counties of
Hawai‘i, Kaua'i, Maui, and Moloka‘i (DOH, 2018).
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Table2.1  Estimate of Cesspools and Total Anticipated Discharge by Island®

lsland s i Hewsing Lirlis Estim;ét;esi;\loir:;ber of Estimated f;sgsg)ool Effluent
Hawaii 82,000 49,300 27.3
Kaua'i 29,800 13,700 9.5
Maui® 65,200 12,200 7.9
Moloka'i® 3,700 1,400 0.8
O‘ahu® 336,900 11,300 7.5
Total 517,600 87,900 53.0
Notes:

(1) Confirmation of the actual number of cesspools, locations, and priorities is being conducted under a separate task of the CCWG.
(2) Mauiand Moloka'i are within Maui County.
(3) Of‘ahuincludes all the City and County of Honolulu.

In total, these cesspools are estimated to discharge 53 mgd of untreated sewage to the groundwater system
and coastal waters. Untreated wastewater from cesspools contain nutrients (nitrogen and phosphorous) and
pathogens such as bacteria, protozoa, and viruses, which can have an impact on drinking water, water
quality in streams, rivers, and other receiving water bodies, and the health of the state’s reefs and the health
of Hawai'i’s residents and visitors.

In 2017, the Hawai'‘i State Legislature passed Act 125, which states that by January 1, 2050 all cesspools in
the state of Hawai‘i, unless granted exemption, shall upgrade or convert to a septic system or aerobic
treatment unit (ATU), or connect to a sewer system (Act 125, 2017).

To incentivize “early adopter” cesspool conversion, the state of Hawai'i established a temporary tax credit
program in 2016 under Act 120. Act 120 provided a $10,000 tax credit to homeowners for the upgrade of
qualifying cesspools and is set to expire on December 31, 2020.

Act 132 was passed in 2018 to establish the CCWG to develop a long range, comprehensive plan and
commission a statewide study of sewage contamination in nearshore marine areas (Act 132, 2018). Act 132
directed the DOH to evaluate residential cesspools in the state, develop a report to the legislature that
includes a prioritization method for cesspool upgrades, and work with the Department of Taxation on
possible funding mechanisms to reduce the financial burden on homeowners. The CCWG retained Carollo to
provide expertise on cesspool conversion technologies and funding and finance options.

As a result of Act 125, homeowners will be required to upgrade their existing cesspools to approved
technologies. The CCWG recognized that the cost associated with the conversion will be a significant
financial burden to individual residential owners. One of the complex challenges tasked to the CCWG is to
develop a strategy to aid the funding and financing of the cesspool conversions.

Figure 2.2 shows a stepwise approach to guiding cesspool homeowners through the conversion process. The
CCWG and key advisors are developing the overall strategy to the cesspool conversion program, including
public outreach, treatment technologies, data validation and prioritization, and finance research. The
information on funding mechanisms provided in TMO1 and the information on the affordability of cesspool
conversions for homeowners provided in this TMO02 is intended to support step #5 shown in Figure 2.2.
However, there is a significant amount of strategy, planning, and coordination that will be completed by the
CCWG and others over the next few years.
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Figure2.2  Stepwise Approach to Cesspool Conversions for Homeowners

Historical costs to upgrade a cesspool to an approved OSWT and disposal system (e.g. septic system or ATU
followed by soil absorption system) range widely from approximately $9,000 to $60,000 or more depending
on system capacity, technology, location or site constraints, and size of dwelling unit2. With

88,000 cesspools requiring upgrades, total upgrade costs could range between $880 million to more than
$5.3 billion.

While there are low-interest loan and grant funding opportunities from federal, state, and local financing
sources, these sources combined fall significantly short of what is required to fully fund all conversions. In
addition, most of the financing programs are available only to government entities, such as state agencies or
counties, and are not targeted and in most cases unavailable to private, residential property owners. This is
further complicated by the fact that state agencies and the counties do not currently have the staff or the
administrative capabilities to receive grant or loan funds; review and process individual homeowner
applications; disperse the funds to the homeowners; and, in the case of loans, conduct follow-up payment
collection.

Incentivizing residents to convert existing cesspools will be challenging. Despite the benefits of improving
public health and the environment, there are currently no immediate state mandates3 or requlatory drivers
to incentivize conversions and there are few financial incentives for homeowners to convert or upgrade their
systems. Cesspools are generally very low-cost and there are minimal maintenance requirements.
Significant challenges to the successful conversion of the state’s cesspools includes:

e Identification of individual residential incentives.

e Identification of sustainable funding mechanisms for the financing of capital expenditures, long-
term costs associated with the maintenance and management of OSWT systems, and overall
program administration.

e Identification of funding mechanisms that consider homeowner affordability as well as DOH and/or
county administrative workload.

In addition to financial incentives, there is a need to identify and quantify the benefits (e.g., economic,
environmental, water quality, etc.) to be gained from converting cesspools that can be communicated to
individual homeowners to further incentivize the homeowners to convert.

2 Based on cost data from DOH. See Appendix A.
3 The cesspool conversion deadline in Act 125 is January 1, 2050.
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2.1.1 Method of Cesspool Conversion
There are generally three options for cesspool conversions:

e Connection to existing or new centralized sewer systems. In the large municipal areas of Hawai'i,
homes and businesses are connected to county or privately-owned sewer collection and treatment
systems, where wastewater flows to a centralized facility for treatment and disposal. Centralized
sewer collection and treatment systems are generally cost efficient because of economies of scale.
These facilities treat the wastewater either for discharge or for water reuse applications. However,
new connections typically must pay significant capital investment fees required by counties or
private developers to connect to the centralized system, and connections to centralized systems
may not be feasible for many cesspool conversions.

e Connection to decentralized sewer systems. Decentralized sewer systems (also “cluster”
wastewater systems) are similar to centralized sewer systems, but typically have a smaller collection
system service area and wastewater treatment facility. Decentralized treatment can range from
passive treatment with soil dispersal to more sophisticated, mechanical treatment, such as
membrane bioreactors.

e Conversion of cesspools to approved OSWT and disposal systems. Approximately 38 percent of
the households in Hawai‘i are served by decentralized or OSWT and disposal systems, including
cesspools (USEPA, 2008). Since many of the cesspools are in rural areas without centralized or
decentralized wastewater systems, conversion to approved OSWT and disposal systems may be the
most cost-effective option for some homeowners compared to centralized and decentralized
treatment options.

2.1.2 Purpose and Limitations

The purpose of this TM is to evaluate the potential financial impacts on cesspool homeowners that must
upgrade to an approved OSWT system. In addition, this TM provides an evaluation of the overall
affordability of cesspool conversions based on industry standards and local financial measures.

It should be noted that this is a preliminary affordability evaluation, and that the CCWG is engaged through
other focus areas, such as public outreach where valued feedback is considered. This evaluation was
completed based on publicly available information and did not include public input. Future public outreach
and education are planned as a part of the overall cesspool conversion strategy development under separate
contracts.

Other considerations that may have impacts to the affordability evaluation include exemptions to cesspool
conversion (at the discretion of DOH per Act 125), or changes to the priority areas and definitions. Ongoing
efforts under separate contracts are underway to study available cesspool data validation and prioritization.
If new information or guidance on cesspool priority areas is developed, the affordability evaluation should be
revisited.

The affordability analysis in this TM includes a scenario assuming all cesspool homeowners can utilize a
hypothetical $10,000 rebate to reduce cesspool conversion costs. It is acknowledged that additional funding
and alternatives scenarios can be evaluated to determine what policy decisions would assist homeowners
with cesspool conversion affordability. To streamline this affordability evaluation, two approaches to
defining cesspool conversion affordability were used. However, there are many ways to define affordability
thresholds as it relates to wastewater services and cesspool upgrades. Other affordability definitions and
thresholds can be considered in future evaluations.

Iy
< carclin FINAL | NOVEMBER 2020 | 2-4



AFFORDABILITY EVALUATION FOR CESSPOOL CONVERSIONS | CESSPOOL CONVERSION FINANCE RESEARCH | HAWAI'I DEPARTMENT OF HEALTH

2.2 Potential Financial Impacts of Cesspool Conversions on Homeowners

Traditional water and wastewater infrastructure projects generally involve significant expenditures which
provide benefits to a community which share in those costs. Cesspool conversion is a significant expenditure
with limited, immediate benefit to an individual homeowner. Nevertheless, families are likely to bear the
cost of conversion and on-going maintenance without any way to help recover these costs. While addressing
affordability of the cesspool conversions for homeowners it is important to clearly understand not only the
cost of the conversion, but also the potential impacts of financing options. A previous TM (TMO01) evaluated
potential alternative financing mechanisms. The affordability analysis is based on a single financing
approach.

The cost of cesspool conversion includes up-front construction/installation and ongoing O&M costs.
Cesspool conversion costs to an approved OSWT system (e.g., septic tank system, ATU, or other approved
technology) have ranged from $9,000 to $60,000 with an average of $23,000, based on historical installation
costs provided by DOH (see Appendix A). These large cost ranges illustrate that there are many factors
involved in the cost of a cesspool retrofit which can include type and size of the system, different site
conditions (soil type, access, slope, etc.), different material costs, and different market conditions (e.g.
number of available contractors). Such data show that it is challenging to come up with a “typical” cost,
because there are so many variables — basically each project is different and generalizing costs is very
difficult.

Depending on wastewater treatment and disposal options, the annual O&M cost can vary from $400 (septic
tanks) to $1,300 (ATU, ultraviolet (UV) disinfection, and seepage pit). Annual O&M costs for septic tanks
includes inspection and pumping of the septic tank approximately once per year. The upper range of annual
O&M costs include power and maintenance costs for ATU + UV disinfection + seepage pit (Babcock et al,
2019).

Table 2.2 summarizes anticipated monthly homeowner financial impacts using the mid-range financing
terms for a home equity loan. The ranges are based on the average cost of $23,000 for installation, with low
and high cost scenarios of $10,000 and $38,000 based on the 10" and 90" percentile cost estimates,
respectively (see Appendix A). O&M costs are based on a range from $400 to $1,300 per year, with an
average of $850. There can be variations in the financing term and interest rates that are possible, however,
the installation costs are assumed to be financed over 20 years at 4.0 percent, based on current market rates
for home equity loans as of July 2020.

The costs shown in Table 2.2 are total cesspool conversion costs, which include the cost to replace the
cesspool with an alternative OSWT technology and the cost to maintain the new OSWT. Any existing
maintenance costs that a cesspool owner pays on the existing cesspool have not been considered.
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Table2.2 ~ Summary of Potential Monthly Financial Impacts to Cesspool Homeowners

Cesspool Conversion Cost Scenarios

Cost Description

Average
OSWT Installation Cost (total)® $10,000 $23,000 $38,000
Interest rate (percent)? 4.0 4.0 4.0
Loan Term (years)® 20 20 20
OSWT Installation Cost (monthly)®@ $61 $139 $230
Estimated O&M Cost (monthly) ® $33 $71 $109
Estimated Monthly Cost $94 $210 $339
Notes:

(1) Based on historical installation costs for septic tank and ATU treatment and disposal systems from DOH. The low-end costs represent
the 10th percentile, and the high-end costs represent the 90th percentile. All conversion costs are site specific and these installation
costs may not be representative for more complex sites/installations.

(2) Installation costs are assumed to be financed over 20 years at 4 percent based on market rates for home equity loans as of July 2020.

(3) O&M costs are based on $400 (assuming a septic tank) to $1,300 per year (assuming ATU + UV disinfection + seepage pit), with an
average cost of $850/year.

2.3 Affordability Analysis

An affordability analysis was performed for the cesspool conversion program. This analysis is intended to
estimate the relative financial impact of cesspool upgrades on homeowners. Figure 2.3 is a schematic of the
data sources, costs, and affordability measures that were used in the analysis. Each of these components are
summarized in the following sections.

Figure 2.3  Data Sources, Costs, and Affordability Measures included in the Affordability Analysis
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2.3.1 Data Sources and Collection
The primary data sources for the affordability analysis included:

e Geographic Information System (GIS) shapefiles for Hawai'‘i, Kaua'‘i, Maui, Moloka'i, and O‘ahu
showing individual cesspools, gathered from the Hawai‘i Statewide GIS Programs.

e  GIS shapefiles for Cesspool Upgrade Priority Areas (DOH, 2018).

e MHIand number of households living in poverty for each census block group, collected from the
American Community Survey (ACS) for 2018 from the U.S. Census Bureau (ACS, 2018). A census
block group is the smallest geographical unit for which demographic data is available. Census block
groups generally follow geographic and infrastructure boundaries such as rivers, railroads, and
streets, and as a result tend to follow neighborhood boundaries. Census block groups typically cover
an area with 600 to 3,000 people.5

2.3.2 Data Processing

The following sections describe the data processing for household demographics, and cesspool conversion
prioritization and costs, monthly sewer bill comparisons, and affordability measures.

2.3.2.1 Household Demographic Data

A geospatial analysis of the Hawai'i cesspool locations was performed to assign economic and prioritization
data to each cesspool site. For each household with a cesspool, a corresponding MHI and number of
households living in poverty for the census block group from the ACS 2018 data was assigned. The ACS 2018
demographic data serves as a useful estimate for the income and poverty of each property owner with a
cesspool in the data. Poverty data was gathered from the ACS 2018 data and assigned this to each cesspool
based on its census block group.

2.3.2.2 Cesspool Conversion Prioritization

As identified in the 2018 Legislature Report, the cesspools were sorted by the priority upgrade areas. These
priority upgrade areas were developed with the goal of funding a conversion program for low-income
property owners. The priority upgrade categories are as follows (DOH, 2018):

e  Priority 1: Significant risk of human health impacts, drinking water impacts, or draining to sensitive
waters.

e  Priority 2: Potential to Impact Drinking Water.

e  Priority 3: Potential Impacts on Sensitive Waters.

e  Priority 4: Impacts Not Identified.

If funding is limited, these priority areas represent a useful metric when allocating grants, loans, and other
funding offsets to property owners. The CCWG is currently reviewing the priority areas and definitions as a
part of the overall strategy development via the data validation and prioritization subgroup.

4 http://geoportal.hawaii.gov/
5 For more information regarding Census Block Groups, please refer to the US Census Bureau, please see
https://www.census.gov/programs-surveys/geography/about/glossary.html#par_textimage &
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2.3.3 Terminology & Definitions

Throughout this TM, there are several financial terms and other definitions used to describe the analysis.
Key terms and definitions are summarized as follows:

e Affordability. Throughout this TM, “affordability” refers to the ability for a household to pay for
wastewater services without facing economic hardship. For cesspool conversion costs to be
considered affordable, households would not need to consider forgoing medically necessary
prescriptions or doctors’ visits, sacrifice meals, face the inability to pay for childcare, energy bills, or
rent/mortgage, for example (Raucher et al, 2019).

e Financially burdened. Those that are financially burdened would have to sacrifice essential
expenses, such as those listed for affordability, to be able to pay for cesspool conversions.

e Living wage. A living wage is the amount of income that a household needs to pay for essential
living expenses. The living wage developed by the Massachusetts Institute of Technology accounts
for essential expenditures in several categories, including food, housing (including utility costs),
transportation, medical care, childcare, and taxes®.

e Federal Poverty Level. The FPL provides a benchmark for determining what households can be
considered “impoverished” and thus qualify for assistance and support programs, but there is often
a large segment of households that are above this threshold but struggle to make ends meet with
theirincome?.

e Homeowner or cesspool owner. Ultimately, it is the responsibility of the homeowner or the
persons that own the property with the cesspool to meet the cesspool conversion requirements
outlined in Act 125. However, some of the properties with cesspools may be rented to another
resident.

e Resident. The resident lives at the property with the cesspool and the resident may or may not own
the property. It is the resident’s income level that is shown in the median household income dataset,
which is a key assumption of the affordability analysis described herein. It is acknowledged that the
cesspool conversion costs may or may not be passed from the homeowner to the resident (if
rented).

2.3.4 Affordability Methodology

The affordability analysis included evaluation of various measures of affordability and financial impact for
the cesspool conversion to answer the following questions:

e What percent of income should a typical household be expected to spend on cesspool conversion?

e How likely is it that a cesspool owner either lives below the poverty level or is significantly income-
constrained?

e How does the conversion cost compare to a wastewater connection to a public system and monthly
service cost for sewered areas?

Cost impacts to homeowners were previously described in Section 2.2. For installation costs, it was assumed
that the conversion would be financed through a home equity loan over 20 years at 4.0 percent. There are
several methodologies that have been suggested as guidance to define affordability for water and/or
wastewater services. Those that have been considered herein include percent of median household income,

% https://livingwage.mit.edu/
7 https://www.census.gov/topics/income-poverty/poverty.html
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federal poverty and Asset Limited, Income Constrained, Employed (ALICE) levels, labor hours at minimum
wage, and comparison to local sewer bills. Each is described in the following sections.

2.3.4.1 Percent of Median Household Income

Historically, affordability for water and wastewater service has been benchmarked as a percentage of MHI.
The USEPA has advanced this metric in the past, stating that wastewater should be less than 2 percent of
income to be considered “affordable” (USEPA, 1997). For most analysts, median household income for the
municipality, zip code, or some other geographic boundary is readily available, and as a result, the percent of
MHI approach has been broadly accepted as a crude measure of affordability for decades, with some going
higher or lower than 2 percent. For instance, Fitch Ratings has published guidance that it generally views
rates above 1 percent of MHI as “financially burdensome” for customers (Fitch Ratings, 2016).

Despite the broad use of this metric, the water and wastewater industry has sought alternatives over the last
several years. Several authors have advanced new benchmarks to measure affordability in response. While
percent of MHI is now a useful starting point, the same water and wastewater bill will have a much greater
relative impact on a low-income household than a median income household. Affordability measures should
therefore reflect this relative impact.

Much of MHI's shortcomings as an affordability measure stem from the fact that it is often used to cover too
broad of a geographic area. The MHI for an entire state or even a county or zip code encompasses an
extremely broad range of income levels and is likely to be representative of a relatively small subset of
households.

In contrast, the MHI for a census block group is likely to more closely reflect the income levels of most
residents because the block group tends to follow neighborhood boundaries and is likely to include less
socioeconomic stratification. While the MHI for the entire state of Hawai'i represents the income distribution
across approximately 1.4 million people, the MHI for a block group represents at most 6,000 people.
Therefore, the percent of MHI for each block group was used for this analysis. It was assumed that the
median household income for the block group is approximately representative of the individual cesspool
owners.

There are still challenges and shortcomings to this approach. First, the census block group MHI does not
differentiate between renters and homeowners, which may provide further levels of income stratification.
Renters may report income that is then reflected in the census data but ultimately, they may not be directly
paying for the cesspool conversion.

Second, even when using the median income of a small block group, there still may be substantial income
stratification within the group. It is unlikely that this group will be perfectly homogeneous from a
socioeconomic perspective. As a result, the MHI analysis focuses on a typical household, and does not reflect
the lower end of the income distribution where affordability challenges are greatest.

The threshold where the average cesspool conversion and O&M costs are less than 2 percent of MHI is
$126,125 per year for the average cost scenario ($210 per month).

2.3.4.2 Federal Poverty and ALICE Levels

Affordability challenges naturally begin at the lower end of the income distribution. Households with
incomes below a “living wage” face the greatest difficulty paying for basic services like water and
wastewater. A living wage is the amount of income that a household needs to pay for essential living
expenses. The living wage developed by the Massachusetts Institute of Technology accounts for essential
expenditures in several categories, including food, housing (including utility costs), transportation, medical
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care, childcare, and taxes. Several different measures were reviewed in this analysis to observe the baseline
level of poverty. While these measures do not measure the affordability of the cesspool conversion costs
(they do provide a benchmark for affordability), they do highlight where income constrained census block
groups overlap with cesspool locations.

The census block group data includes an estimate of the number of households living in poverty. For 2018,
the U.S. Census Bureau defined poverty level as a family with an income of less than $30,718.8 The FPL
provides a benchmark for determining what households can be considered “impoverished” and thus qualify
for assistance and support programs, but there is often a large segment of households that are above this
threshold but struggle to make ends meet with their income. In fact, the FPL is so low for most states, that
many references to the FPL are in terms of multiples of FPL, e.g. 200 percent of FPL or 400 percent of FLP.
“The FPL, with its minimal and uniform national estimate of the cost of living, far underestimates the
number of households that cannot afford to live and work in the modern economy.” (ALICE Report, 2020)

ALICE is one measure used to define households who may not qualify for aid under FPL measures but still
have significant challenges making ends meet. ALICE household budgets are intended to provide a more
realistic estimate of how much income is necessary to both live and work in each geography. This economic
indicator has been in existence for about a decade. The 2018 ALICE household survival budget for a family of
four in Hawai'i is estimated at $90,828 per year (United for ALICE, 2020). This compares to the FPL for a
family of four estimated at $28,870 in 2018. There have been 3 reports published based on 2016, 2017 and
2018 data. It typically takes about 2 years to analyze the data. Therefore, the current 2020 ALICE report is
based on 2018 data.

While ALICE indicators are prepared for each state through census data, approximately 20 states? actively
support additional economic research in their respective states to further understand the drivers of
economic challenges in their communities. This research is led by a 27-person national advisory committee
that represents the various states, including Hawai'i and is tasked with making sure that the data and
research are applied independently and consistently towards the development of ALICE models and tools.

The ALICE budget is comprised of the following categories: housing, childcare, food, transportation, health
care, technology, taxes, savings, and miscellaneous (10 percent of budget).

The main conclusions of the most recent ALICE report for Hawai'i indicate a troubling trend. Despite strong
economic growth until Coronavirus Disease 2019 (COVID-19) impacts hit the state in March 2020, the
number of ALICE households rose from 22 percent in 2007 to 33 percent in 2018. The total number of
households in Hawaii is estimated at 455,100. This trend is exacerbated by the recent COVID-19 impacts
with the ALICE report estimating that an additional 35,000 households would become ALICE households by
the end of 2020.

2.3.4.3 Hours of Labor at Minimum Wage

Some water utility affordability scholars have argued in support of using hours of labor at minimum wage as
a measure of affordability (Teodoro, 2018). This metric puts the water and sewer bill in terms of how many
hours a person would have to work at the local minimum wage in order to pay for sewer service. The
minimum wage across the state is $10.10 per hour®.

8 For more information regarding the U.S. Census Bureau’s poverty measures, please see
https://www.census.gov/topics/income-poverty/poverty/guidance/poverty-measures.html
9 AK, CT, FL, HI, ID, IL, IN, 10, LA, MA, MI, NJ, NY, OH, OR, PA, TN, TX, VA, WA and WI

*° Effective January 1, 2018. See https://labor.hawaii.gov/wsd/minimum-wage/
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2.3.4.4 Comparison to Centralized Wastewater Collection and Treatment

Many communities across the United States are served by centralized wastewater collection and treatment
systems. While these are less prevalent in Hawai'i compared to other states, there are wastewater treatment
plants (WWTP) across the state that can offer a comparative monthly cost for residential households. While
comparing cesspool conversion costs with WWTP service charges does not measure affordability (as the
monthly sewer bills may exceed 2 percent of income for some customers), it does provide a local benchmark
for alternative cost.

Figure 2.4 shows typical average monthly sewer service charges for wastewater collection and treatment for
the various counties compared to the monthly cost for cesspool conversion for the low, average, and high
cost scenarios.

Hawai'i County has the lowest monthly wastewater bill at $40 per month on average, while City and County
of Honolulu has the highest at $111 per month. As a percent of MHI for each county, the monthly
wastewater bills range from 0.8 percent (Hawai'i County) to 1.6 percent (City and County of Honolulu).

Figure 2.4  Typical Monthly Sewer Bill Compared to Monthly Cesspool Conversion Costs for Average
Scenario®®

Notes:

(1) County of Hawai'i — single family monthly flat rate of $40.00

(2) City and County of Honolulu — based on estimated single family water usage at 9,000 gals/month. Wastewater bill is 80 percent of water
usage*$4.63/kgals + base fee of $77.55 = $110.89

(3) County of Kaua'i — single family monthly flat rate of $60.09

(4) County of Maui - based on estimated single family water usage at 9,000 gals/month. Wastewater bill is based on all water usage up to
9,000 gals at $4.50/kgals + base fee of $32.50 = $73.00
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2.4 Affordability Analysis Results and Discussion

To streamline the affordability analysis, this effort focused on the cesspool conversion costs relative to the
percent of median household income levels by census block groups and federal poverty levels statewide and
for each of the counties individually. Because the minimum wage is uniform across the state, this measure
was not included with the county-level results. Affordability analyses using the ALICE household budget
level are included in Appendix B for reference. Appendix C summarizes the affordability analyses by county
and legislative district.

2.4.1 Statewide

The following sections summarize the affordability analysis for the state of Hawai'‘i, considering the percent
of census block group median household income and federal poverty levels.

2.4.1.1 Census Block Group Median Household Income

Figure 2.5 shows the number of cesspools statewide by census block group MHI. The dashed black lines
indicate the affordability threshold previously defined as 2 percent of MHI ($126,125 per year for the average
cost scenario or $210 per month and $89,766 per year for the adjusted average cost scenario [after rebate]
or $150 per month for cesspool conversion costs). The number of cesspools and MHI levels to the left of the
dashed line are projected to have affordability challenges with the cesspool upgrades. By this definition,
approximately 82,424, or 97 percent of all cesspool owners in the state will be financially burdened by
cesspool upgrade costs without financial assistance. The FPL is shown for reference.

Figure 2.5  Statewide Number of Cesspool Homeowners Relative to Median Household Income Levels®

Notes:
(1) Assumes average cesspool conversion cost scenario of $210 per month.

Figure 2.6 shows the same information broken down by county relative to MHI levels and the affordability
threshold. Assuming no financial assistance, an estimated 48,303 cesspools owners with affordability
challenges are in Hawai‘i County. The County of Maui has approximately 13,327 cesspool owners below the
affordability threshold, followed by the County of Kaua‘i with approximately 11,507 homeowners impacted.
Lastly, the City and County of Honolulu has the least number of homeowners impacted with

approximately 9,287.
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Figure 2.6 Number of Cesspool Homeowners Relative to Median Household Income Levels by County

Notes:
(1) Assumes average cesspool conversion cost scenario of $210 per month.
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Table 2.3 shows the results of the affordability analysis considering census block group MHI by cesspool
priority level. Assuming no financial assistance, the cost of cesspool conversions would exceed 2 percent of
MHI for 97 percent of cesspool owners (all priority categories). It is estimated that 99 percent of the

Priority 1 cesspool owners will have difficulty affording cesspool conversions. If the high cesspool conversion
cost scenario is assumed (estimated cost of $339 per month), virtually all cesspool homeowners would be
financially burdened by the conversion.

These results show that cesspool conversion costs would be a significant burden for most Hawai'i residents.
Given that a vast majority of the cesspool homeowners are likely to find the conversion unaffordable even
when costs are financed over 20 years, significant affordability challenges should be expected for the
program, absent additional funding.

Table2.3  Statewide — Number of Households Expected to Exceed 2 Percent of Income

Number of Households Projected to Spend >2 percent

Priority Number of of Income on Cesspool Conversion®
Categories Cesspools® :
Low Cost Average Cost High Cost

1 8,532 341 8,434 8,532
2 14,500 5,048 14,321 14,500
3 18,306 3,121 17,717 18,306
4 43,379 16,759 41,952 43,358

Totals 84,717 25,269 82,424 84,696

Notes:
(1) Number of cesspools are based on GIS data and may not align exactly with the 2018 DOH report.
(2) Based on the median household income for the census block group where the cesspool site resides.

2.4.1.2 Poverty Levels

Across the state, it is estimated that 4.8 percent or 4,104 households with cesspools have incomes below the
federal poverty level or $30,718.

Figure 2.7 shows the percent of cesspool homeowners by county and statewide that fall in various categories
relative to the FPL ($30,718), including:

e Below FPL.

e Between 100-200 percent of FPL ($30,718-$61,436).
e Between 200-300 percent of FPL ($61,436-$92,154).
e Between 300-400 percent of FPL ($92,154-$122,872).
e Above 400 percent of FPL (>$122,872).

The County of Hawai'‘i has the most residents with cesspools located in block groups where the MHI is both

below the FPL and between 100 and 200 percent of FPL, with 1,867 and 15,640 cesspools, respectively. The
City and County of Honolulu, County of Maui, and County of Kaua'i follow, with 489, 460, and 204 cesspools
located in block groups where the MHI is below the FPL, respectively.
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Figure 2.7 Number of Cesspool Homeowners by Federal Poverty Levels

2.4.2 County of Hawai‘i

The following sections summarize the affordability analysis for the County of Hawai'i by percent of census
block group MHI, and poverty levels. The County of Hawai‘i has the largest number of cesspools (48,303), as
well as the most residents facing affordability challenges. Hawai‘i County also has the greatest proportion of
households without centralized sewers than any other county (71 percent). This high percentage indicates
that sewer mains are unlikely to be available for most properties. Without options to connect to existing
centralized wastewater systems, the only option for many cesspool owners in Hawaii County is approved
OSWT systems.

2.4.2.1 Census Block Group Median Household Income

Figure 2.8 shows the number of cesspools in the County of Hawai‘i by census block group MHI. The dashed
black lines indicate the affordability threshold previously defined as 2 percent of MHI (for full cost and
adjusted cost after $10,000 rebate). As previously discussed, the County of Hawaii has the most significant
cesspool conversion affordability challenges based on MHI data. Approximately 48,303 cesspools owners
located in Hawai'‘i County (more than half of all cesspools in the state) are expected to face affordability
challenges for conversions.
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Figure 2.8 Hawai'i County — Number of Cesspools Relative to Median Household Income®

Notes:
(1) Assumes average cesspool conversion cost scenario of $210 per month.

Figure 2.9 shows the locations of the Hawai‘i County’s cesspools relative to median household incomes and
priority upgrade areas. The Priority 2 area south of the Hilo Bay area shows that homeowners have MHI
levels below the affordability threshold. Most homeowners in this area appear to have MHIs of less than
$80,000 and MHI appears to decrease moving inland. The Priority 2 area near Hilo Bay shows a mixture of
MHI with pockets of lower income levels ranging from $0 to $40,000. Other Priority 3 areas located on the
Kona side and near Puako show MHIs ranging from $50,000 to $80,000, which is still below the affordability
thresholds for cesspool conversions. MHI data for cesspools located outside of priority upgrade areas range
widely. The highest MHIs are shown in the Waimea area. Lower MHI data are shown for more sparsely
populated, coastal and inland areas.

Iy
< carclin FINAL | NOVEMBER 2020 | 2-16



AFFORDABILITY EVALUATION FOR CESSPOOL CONVERSIONS | CESSPOOL CONVERSION FINANCE RESEARCH | HAWAI'I DEPARTMENT OF HEALTH

Figure 2.9  Hawai‘i County Cesspools and Median Household Income Levels
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Table 2.4 summarizes the number of cesspool owners expected to spend greater than 2 percent of their
income on conversion broken down by low, average, and high conversion cost scenarios and by priority
level. All County of Hawai'i cesspool homeowners fall below the affordability threshold for the average
conversion cost scenario. Approximately 44 percent of cesspool homeowners would be unable to afford
cesspool conversions under the low-cost scenario. A greater share of the County of Hawai‘i’s residents would
face affordability issues for cesspool conversion compared with statewide metrics.

Table2.4  Hawai‘i County — Number of Households Projected to Exceed 2 Percent of Income

Number of Households Projected to Spend >2 percent

Priority Number of of Income on Cesspool Conversion®
Categories Cesspools -
Average Cost High Cost

1 0 NA NA NA
2 8,039 4,651 8,039 8,039
3 15,188 2,784 15,188 15,188
4 25,076 13,841 25,076 25,076

Totals 48,303 21,376 48,303 48,303

Notes:
(1) Based on the median household income for the census block group where the cesspool site resides. Assumes no financial assistance.
(2) NA=notapplicable

2.4.2.2 Poverty

Like the state as a whole, the majority of the County of Hawai'‘i's cesspool homeowners have incomes above
the FPL. Approximately 5.5 percent or 2,675 households with cesspools have incomes below the FPL.

2.4.3 City and County of Honolulu

The following sections summarize the affordability analysis for the City and County of Honolulu by percent
of census block group MHI, and poverty levels. Most homeowners have sewer connections such that the City
and County of Honolulu has the lowest percentage of households with a cesspool at 3 percent. There are an
estimated 311,525 households and 10,805 cesspools in the City and County of Honolulu.

2.4.3.1 Census Block Group Median Household Income

Figure 2.10 shows the number of cesspools in the City and County of Honolulu by census block group MHI.
The dashed black lines indicate the affordability threshold previously defined as 2 percent of MHI (for full
cost and adjusted cost after rebate).

Honolulu’s census block group MHI distribution is skewed more to the right than the other counties, but it
also has a significant number of block groups at the far-left end of the distribution, with incomes below
$10,000 per year. Therefore, while the county may not have the same broad affordability challenges that
other counties will see, the households that will be unable to pay for conversion may be extremely
challenged to do so.

Figure 2.11 shows the locations of the City and County of Honolulu’s cesspools relative to median household
incomes and priority upgrade areas. The Priority 1 area in Kahulu‘u shows MHIs ranging from $90,000-
$110,000+ (on the border and above the affordability threshold). The Priority 3 area on the Windward side of
the island near Waimanalo shows most MHIs ranging from $50,000-$100,000. Some homeowners in this
area will require financial assistance with cesspool upgrades. The Diamond Head area of O‘ahu is a Priority 3
area with MHlIs ranging widely from $0-$110,000+. Connection to the City and County of Honolulu's sewer
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system may be an option for these homeowners; however, sewer construction in this area may be
challenging. Without a sewer connection, some homeowners may require financial assistance for upgrades.

The Priority 3 area in Ewa Beach shows higher MHIs ranging from $90,000-$110,000+. Many of these
homeowners may be able to afford cesspool conversions without significant financial assistance. However,
homeowners in the Priority 3 area near Waialua have MHIs ranging from $40,000-$80,000 (less than the
affordability threshold) and may require financial assistance. There are some pockets of MHIs showing as
greater than $110,000 in this area where homeowners may be able to afford the cesspool upgrades.

Table 2.5 summarizes the number of cesspools projected to spend more than 2 percent of income on the
cesspool conversion in the City and County of Honolulu for the low, average, and high cost scenarios and by
priority level. It is estimated that approximately 86 percent of City and County of Honolulu cesspool
homeowners (9,287) fall below the affordability threshold for the average conversion cost scenario.

Figure 2.10 City and County of Honolulu — Number of Cesspools Relative to Median Household Income Levels®

Notes:
(1) Assumes average cesspool conversion cost scenario of $210 per month.
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Figure 2.11 City and County of Honolulu Cesspools and Median Household Income

. Iy
< carclin FINAL | NOVEMBER 2020 | 2-20



AFFORDABILITY EVALUATION FOR CESSPOOL CONVERSIONS | CESSPOOL CONVERSION FINANCE RESEARCH | HAWAI'I DEPARTMENT OF HEALTH

Table 2.5  City and County of Honolulu — Percent of Median Household Income by Priority Category

Number of Households Projected to Spend >2 percent

Priority Number of of Income on Cesspool Conversion®
Categories Cesspools
Low Cost Average Cost High Cost
1 656 NA 656 656
2 0 NA NA NA
3 2,924 147 2,335 2,924
4 7,225 1,027 6,296 7,204
Totals 10,805 1,174 9,287 10,784

Notes:
(1) Based on the median household income for the census block group where the cesspool site resides. Assumes no financial assistance.
(2) NA=notapplicable

2.4.3.2 Poverty Levels

The City and County of Honolulu has approximately 4.7 percent or 512 households with cesspools that have
incomes below the FPL.

2.4.4 County of Kaua‘i

The following sections summarize the affordability analysis for the County of Kaua‘i by percent of census
block group MHI, and poverty levels. There are an estimated 12,085 cesspools and 22,524 households in
Kaua‘i County, with approximately 54 percent of households having a cesspool.

2.4.4.1 Census Block Group Median Household Income

Figure 2.12 shows the number of cesspools in the County of Kaua'‘i by census block group MHI. The dashed
black lines indicate the affordability threshold previously defined as 2 percent of MHI (for full cost and
adjusted cost after rebate). Approximately 11,507 cesspools owners located in Kaua‘i County, or 95 percent,
are expected to face affordability challenges for cesspool conversions without financial assistance.

Figure 2.13 shows the locations of Kaua‘i County’s cesspools relative to median household incomes and
priority upgrade areas. The Priority 3 area near Hanalei Bay area shows that homeowners have MHI levels
ranging from $20,000 to $70,000, which is below the affordability threshold. The Priority 2 level area near
Kapa‘a/Wailua shows MHIs ranging from $40,000 to $100,000, just below the affordability threshold. Also,
Priority 2 level area on the south side of Kaua'‘i shows a range of $40,000 to more than $110,000 for MHls.
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Figure 2.12 County of Kaua'i— Number of Cesspools Relative to Median Household Income Levels®

Notes:
(1) Assumes average cesspool conversion cost scenario of $210 per month.
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Figure 2.13 Kaua‘i County Cesspools and Median Household Income
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Table 2.6 summarizes the number of cesspools projected to spend more than 2 percent of income on the
conversion in the County of Kaua‘i for the low, average, and high cost scenarios and by priority level. It is
estimated that effectively 84 percent (11,507) of County of Kaua'i cesspool homeowners fall below the
affordability threshold for the average conversion cost scenario.

If the high cost scenario is assumed, all cesspool homeowners on Kaua'i fall below the affordability
threshold, while only 8 percent would fall under the same designation under the low-cost scenario.
Compared with the statewide metrics, a slightly smaller share of Kaua‘i County cesspool homeowners is
expected to face affordability issues for cesspool conversion.

Table2.6  County of Kaua‘i — Number of Households Projected to Exceed 2 Percent of Income

Number of Households Projected to Spend >2 percent

Priority Number of of Income on Cesspool Conversion®
Categories Cesspools
Average Cost High Cost
1 0 NA NA NA
2 6,461 397 6,282 6,461
3 194 190 194 194
4 5,430 605 5,031 5,430
Totals 12,085 1,192 11,507 12,085

Notes:
(1) Based on the median household income for the census block group where the cesspool site resides. Assumes no financial assistance.
(2) NA=notapplicable

2.4.4.2 Poverty Levels

The County of Kaua'i has the smallest share of households assumed to be living below the FPL across all
counties in Hawai'i at 1.7 percent or 512 of residents with cesspools.

2.4.5 County of Maui

The County of Maui includes Maui, Moloka'i, Lana‘i, and Kaho‘olawe, of which Maui and Moloka‘i have
cesspools included in this analysis. This section is divided between these two islands. There are an estimated
12,085 cesspools in Maui County, compared with 54,274 households. It is estimated that approximately

22 percent of households have a cesspool.

2.4.5.1 Maui

The following sections summarize the affordability analysis for Maui by percent of census block group MHI,
and poverty levels.

Census Block Group Median Household Income

Figure 2.14 shows the number of cesspools in Maui by census block group MHI. The dashed black lines

indicate the affordability threshold previously defined as 2 percent of MHI (for full cost and adjusted cost
after $10,000 rebate).

Table 2.7 summarizes the number of cesspools projected to spend more than 2 percent of income on the
cesspool conversions in Maui for the low, average, and high cost scenarios by priority level. It is estimated
that approximately 98 percent of Maui cesspool homeowners (11,888) fall below the affordability threshold
for the average conversion cost scenario without financial assistance.
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Figure 2.14 Maui—Number of Cesspools Relative to Median Household Income Levels®

Notes:
(1) Assumes average cesspool conversion cost scenario of $210 per month.

Table2.7  Maui— Number of Households Projected to Exceed 2 Percent of Income

Number of Households Projected to Spend >2 percent

Priority Number of of Income on Cesspool Conversion®
Categories Cesspools
Average Cost High Cost
1 7,876 341 7,778 7,876
2 0 NA NA NA
3 0 NA NA NA
4 4,209 231 4,110 4,209
Total 12,085 572 11,888 12,085

Notes:
(1) Based on the median household income for the census block group where the cesspool site resides. Assumes no financial assistance.
(2) NA=notapplicable

Poverty Levels
Itis estimated that 3.4 percent or 416 households with cesspools on Maui have incomes below the FPL.

2.4.5.2 Moloka'i

The following sections summarize the affordability analysis for Moloka‘i by percent of census block group
MHI, and poverty levels.

Census Block Group Median Household Income

Figure 2.15 shows the number of cesspools in Moloka'i by census block group MHI. The dashed black lines
indicate the affordability threshold previously defined as 2 percent of MHI (for full cost and adjusted cost
after rebate).
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Table 2.8 summarizes the number of cesspools projected to spend more than 2 percent of income on the
cesspool conversions in Maui for the low, average, and high cost scenarios and by priority level. It is
estimated that effectively all Moloka'i cesspool homeowners (1,439) fall below the affordability threshold for
the average conversion cost scenario.

Figure 2.15 Moloka'i - Number of Cesspools Relative to Median Household Income Levels )

Notes:
(1) Assumes average cesspool conversion cost scenario of $210 per month.

Table 2.8 Moloka‘i — Number of Cesspools Projected to Exceed 2 Percent of Income

Number of Households Projected to Spend >2 percent

Priority Mimlber el of Income on Cesspool Conversion®
Categories Cesspools -
Average Cost High Cost
1 0 NA NA NA
2 0 NA NA NA
3 0 NA NA NA
4 1,439 955 1,439 1,439
Totals 1,439 955 1,439 1,439

Notes:
(1) Based on the median household income for the census block group where the cesspool site resides. Assumes no financial assistance.
(2) NA=notapplicable
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Poverty Levels

It is estimated that 2.2 percent or 297 households with cesspools on Moloka‘i are below the FPL. While the
percent of households assumed to be below the FPL is relatively in line with the rest of the state, Moloka'i
has the largest share of residents living between 100 and 200 percent of the FPL, the highest among any
island and more than double the next highest (Hawai‘i County). This significant share of residents living
slightly above the poverty level is likely to result in significant affordability challenges for Moloka‘i residents.

Figure 2.16 shows the locations of Moloka‘i and Maui’s cesspools relative to median household incomes and
priority upgrade areas. Moloka‘i has Priority 1, 2, or 3 areas. Median household incomes range from $0 to
$60,000 (below the affordability threshold), with a concentration of $110,000+ MHIs located in the
Kaunakakai area (above the affordability threshold). The Priority 2 location in Upcountry Maui shows a wide
range of incomes from $0-$110,000+ with most incomes ranging from $60,000-$100,000 (just below the
affordability threshold). Non-priority upgrade areas on Maui show varying MHls.
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Figure 2.16 Mauiand Moloka‘i Cesspools and Median Household Income
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2.5 Conclusions & Recommendations

The relative level of financial impact has important implications when allocating grants, loans, and other
funding sources to cesspool conversion projects. Additional household level research is recommended prior
to making decisions regarding allocation of these funds, but this analysis can guide the next steps as the
state considers where to begin making investments and achieve the greatest affordability impact.

Significant affordability challenges are anticipated for cesspool conversions across the state. Table 2.9
summarizes the affordability analysis in terms of the number of cesspool homeowners based on key
affordability criteria. It is projected that 97 percent of cesspool homeowners (82,424 homeowners) will pay
more than 2 percent of their income for the cesspool conversions. This statistic decreases to 85 percent
(71,799 homeowners) when assuming each cesspool homeowner could take advantage of a hypothetical
$10,000 rebate. As a result, the conversions are likely to be a significant financial burden at the household
level. Furthermore, measures of poverty and income-constraints show that most homeowners have little
room in their household budgets for such a significant expense.

The analysis within this TM breaks down the cesspools by priority levels and households with the greatest
financial needs. In combination with the funding mechanisms TM, the affordability analysis can be used to
target priority areas and/or prioritize financial needs.

Following prioritization of cesspool upgrades, the state can evaluate how to best leverage any funding
available to supplement the cost of conversions for households most impacted.

Table2.9  Summary of the Cesspool Homeowners by County Based on Key Affordability Criteria®

County of Maui City and
Affordability Measure Countxlgf Countyl. 4 County of | Statewide
Hawai'i of Kaua'i X
Moloka’i Honolulu
Below Federal Poverty Level @ 3,254 204 416 297 512 4,683
Below 2 Percent Median Household Income @
With $10,000 Rebate 46,359 9,533 9,000 1,241 5,666 71,799
Without Hypothetical $10,000 48,303 11,507 11,888 1,439 9,287 82,424
Rebate
Notes:

(1)  Affordability analysis was for the average scenario with $23,000 cesspool upgrade costs, and monthly costs of $210 if the cesspool
conversion is financed over 20 years at 4 percent interest.

(2) Federal poverty level is $30,718 annual income.

(3) The 2 percent of median household income threshold is $126,125 annual income based on the USEPA definition of “cost burdened”.

2.5.1 Funding Assistance Prioritization

With limited funds available to directly support conversions, it is important for the state to consider where
the need for funds are concentrated. From an environmental standpoint, the priority upgrade locations
identified in the 2018 Legislature Report are a useful starting point. From an economic standpoint, census
block groups where average conversion cost is expected to exceed 2 percent of MHI is also useful.

Using the average conversion cost from Table 2.2, the estimated cost to replace all cesspools organized by
2 percent MHI thresholds and priority upgrade area is outlined in Table 2.10. The estimated conversion cost
is provided based on the number of cesspools in each priority category and the affordability criteria. These
cost data can be used for preliminary policy discussions and decisions by the CCWG and other advisors.
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Table 2.10  Estimated Cost to Replace All Cesspools for Residents by Priority Category and Median Household
Income

Priority Category ’ Number of Cesspools ’ Total Conversion Cost ($ millions)®

Below 2 percent Median Household Income Threshold®

1 98 $2.3
2 179 $4.1
3 589 $13.5
4 1,427 $32.8
Subtotal 2,293 $52.7
Above 2 percent Median Household Income Threshold®
1 8,434 $194.0
2 14,321 $329.4
3 17,717 $407.5
4 41,952 $964.9
Subtotal 82,424 $1,895.8
Total 84,717 $1,948.5

Notes:

(1) Based on average conversion cost of $23,000.

(2) Residents who may be able to afford cesspool conversions without financial assistance.

(3) Residents who are financially burdened by cesspool conversion costs and may require financial assistance.

2.5.2 Private Financing and What Can Be Afforded

To determine the amount of financial assistance that may be needed, it is also important to consider the
portion of the cesspool conversions costs that can be afforded by homeowners. With the exception of those
with estimated annual income below the FPL, it was assumed that homeowners could afford to privately
finance an amount that results in a monthly payment less than or equal to 2 percent of their estimated
monthly income less the average monthly maintenance cost for the selected replacement technology. If
that amount is less than the average of conversion costs, it is assumed the difference would require financial
aid. Table 2.11 summarizes the estimated amount of conversion costs that can be afforded or privately
financed versus the amount of financial aid that may be required. It is anticipated that more than $900
million in financial aid is required to support cesspool conversions for homeowners who are financially
burdened.

Table2.11 Estimated Private Financing and Financial Aid Required for Cesspool Conversionst

Priority Total Private Financing(z) Total FinanciaI_A_\id Required®
($ million) ($ million)
1 $89.8 $106.5
2 $94.2 $239.3
3 $164.7 $256.3
4 $557.6 $440.1
Totals $906.3 $1,042.2

Notes:

(1) Based on average conversion cost of $23,000.

(2) Assumes residents can afford up to 2 percent of estimated household income for cesspool conversions, financed at 4 percent interest
over 20 years.

(3) Assumes cesspool conversion costs in excess of 2 percent of estimated household income will require financial aid. Residents with
income levels below the federal poverty limit are assumed to require financial support for all conversion costs.
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Appendix A
DOH OSWT AND DISPOSAL SYSTEM INSTALLATION

COST DATA
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OSWT Installation Costs from DOH

Average
Median
Max
Min

90th Percentile
10th Percentile

TMK Address
141024003 41-890 Kakaina St., Waimanalo, Hawaii 96795
144023021 714 Old Mokapu Rd., Kailua, Hawaii 96734
146001030 46-047 Lilipuna Road, Kaneohe, Hawaii 96744
146017037 46-398 Holopu Place, Kaneohe, Hawaii 96744
146027028 46-426 Hololio Street, Kaneohe, Hawaii 96744
147014004 47-719 Kamehameha Hwy, Kaneohe, Hawaii 96744
147014004 47-719 Kamehameha Hwy, Kaneohe, Hawaii 96744
147014004 47-719 Kamehameha Hwy, Kaneohe, Hawaii 96744
147014004 47-719 Kamehameha Hwy, Kaneohe, Hawaii 96744
147014004 47-719 Kamehameha Hwy, Kaneohe, Hawaii 96744
147014030 47-121 Wailehua Road, Kahaluu, Hawaii
147046041 47-521 Melekula Rd., Kaneohe, Hawaii
153001016 53-133 Kamehameha Hwy, Hauula, Hawaii 96717
153002033 53-231 Kamehameha Highway, Hau'ula, Hawaii
153002046 53-215 Kamehameha Highway, Hauula, Hawaii
153003001 53-270 Kamehameha Hwy, Hauula, Hawaii 96717
154011038 56-233 Kamehameha Hwy, Hauula, Hawaii 96717
154012035 54-267 Kaipapau Loop, Hauula, Hawaii 96717
154018042 54-140 Kawaipuna Street, Hauula, Hawaii 96717
156001079 44-497 Kaneohe Bay Drive, Kaneohe, Hawaii 96744
157005003 57-477 Kamehameha Hwy, Kahuku, Hawaii
159003024 05-601 B Ke lki Road, Haleiwa, Hawaii 96712
161012035 61-307 Kamehameha Hwy, Haleiwa, Hawaii 96714
166021020 66-437 Waialua Beach Road, Haleiwa, Hawaii 96712
167002021 67-631 Kahui Street, Waialua, Hawaii 96791
167008018 67-371 Kukea Circle, Waialua, Hawaii
167015044 67-007 Kahaone Place, Waialua, Hawaii 96791
168012009 66-136 Akule Street, Haleiwa, Hawaii 96791
168012017 68-147 Akule Street, Waialua, Hawaii 96791
223003063 2850 Omaopio Road, Kula, Hi 96790
235001007 310 lao Valley Road, Wailuku, Hawaii 96793
235001105 11 Ua Place, Wailuku, Hawaii 96793
336010007 36-2270 Hawaii Belt Rd., Laupahoehoe, Hawaii 96764
413010033 8706 Kiowea Road, Kekaha, Hawaii 96752
424001026 2-3161 C Kaumualii Hwy, Kalaheo, Hawaii 96741 (Cesspool 1)
432003009 2461 Niumalu Road, Lihue, Hawaii 96766
432003009 2461 Niumalu Road, Lihue, Hawaii 96766
444002075 6611 Kipapa Road, Kapaa, Hawaii 96746
448013018 4721 Aliomanu Road, Anahola, Hawaii 96703
455001001 5069 Weke Road, Hanalei, Hawaii 96714
214005019 4933 Uakea Rd, Hana, Hawaii 96713
455010067 5-5016 Kuhio Hwy, Hanalei, Hawaii 96714
424005037 2931 Wawae Road, Kalaheo, Hawaii 96741
425006033 3641 Lawaiuka Rd., Lawai, Hawaii
425006036 3644 Lawaiuka Road, Lawai, Hawaii 96765
425006036 3644 Lawaiuka Road, Lawai, Hawaii 96765
458012014 5-6920 Kuhio Highway, Wainiha, Kauai, Hawaii
141005029 41-038 Manana Street, Waimanalo, Hawaii 96795

Page 1 of 2

Cost

$22,905.43
$21,989.52
$59,585.00

$8,925.00

$37,809.20
$9,927.19

$21,204.18 ST
$40,837.86 ST
$38,972.00 ST
$11,370.61 ST
$30,062.00 ST
$9,582.00 ST
$9,582.00 ST
$9,582.00 ST
$9,582.00 ST
$9,582.00 ST
$38,221.76 ST
$17,257.17 ST
$28,803.00 ST
$28,324.00 ST
$32,971.62 ST
$23,870.20 ST
$21,989.52 ST
$22,000.00 ST
$22,700.00 ST
$20,000.00 ST
$26,476.24 ST
$24,432.72 ST
$29,719.16 ST
$22,513.08 ST
$19,750.00 ST
$10,489.33 ST
$30,366.48 ST
$11,735.10 ST
$23,000.00 ST
$41,674.00 ST
$10,497.73 ST
$14,698.15 ST
$8,925.00 ST
$21,945.00 ST
$25,965.00 ST
$25,500.00 ST
$25,500.00 ST
$27,297.00 ST
$35,070.00 ST
$22,510.87 ST
$59,585.00 ATU
$38,000.00 ST

$52,356.00 ST and 2

$37,046.00 ATU
$21,760.00 ATU
$21,760.00 ATU
$26,338.57 ATU
$28,248.00 ST

Type

Bedrooms

[
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OSWT Installation Costs from DOH

Average
Median
Max
Min

90th Percentile
10th Percentile

TMK Address
142103019 653 Manu Oo Street, Kailua, Hawaii 96734
144024060 68-505 Crozier Drive, Waialua, Hawaii 96791
158003089 58-034 Kapuai Place, Haleiwa, Hawaii 96712
159003042 05-605 Ke lki Road, Haleiwa, Hawaii 96712
159004027 59-783 Kamehameha Hwy, Haleiwa, Hawaii 96712
159004027 59-783A Kamehameha Hwy, Haleiwa, Hawaii 96712
159004034 1931 Alaweo Street, Honolulu, Hawaii 96712
167006075 67-464 Haona St., Waialua, Hawaii
167006079 67-480 Haona Street, Waialua, Hawaii 96791
324021141 119 Likeke Street, Hilo, Hawaii
324061033 1621 Maunakai Street, Hilo, Hawaii, 96720
362010013 62-1148 Puahia Street, Kamuela, Hawaii
436008001 2922 Waa Road, Lihue, Hawaii 96766
153014026 53-018 Pokiwai PI., Hauula, Hawaii 96717
167014030 67-003 Kaimanu Place, Waialua, Hawaii 96791
199017039 99-118 Ululaau Place, Aiea, Hawaii 96701
214005023 4893 Uakea Rd, Hana, Hawaii 96713
235005038 3075 Alaneo Place, Wailuku, Hawaii 96793
321011001 39 Apapane Road, Hilo, Hawaii 96720
322019075 121 Barenaba Lane, Hilo, Hawaii 96720
323026057 277 Kaiulani Street, Hilo, Hawaii 96720
325024051 60 Kapaa Street, Hilo, Hawaii 96720
325028016 2065 Waianuenue Ave., Apt M, Hilo, Hawaii 96720-1207
326016013 442-A Wainaku Street, Hilo, Hawaii 96720
326016013 442-A Wainaku Street, Hilo, Hawaii 96720
326026006 18 Makakai Place, Hilo, Hawaii
382005008 82-6301 Puuhonua Rd., Captain Cook, Hawaii
442018040 374 Molo Street, Kapaa, Hawaii 96746
455001029 5063-A Weke Road, Hanalei, Hawaii
314010013 14-4707 Alapaki Lane, Pahoa, Hawaii, 96778
214005022 4896 Uakea Rd, Hana, Hawaii 96813
314010044 14-4949 Laimana Avenue, Pahoa, Hawaii 96778
343013043 43-2013 Paauilo Mauka Road, Paauilo, Hawaii 96776
227004002 77 Nahele Road, Haiku, Hawaii
456004008 5-5851 Kuhio Highway, Hanalei, Hawaii, 96714

Page 2 of 2

Cost

$22,905.43
$21,989.52
$59,585.00

$8,925.00

$37,809.20
$9,927.19

$27,925.00 ST
$36,393.00 ST
$12,300.85 ST
$31,308.89 ST
$19,800.00 ST
$19,800.00 ST
$45,550.00 ST
$21,170.68 ST
$11,050.76 ST

$9,786.65 ST
$11,826.58 ST
$10,692.19 ST

$32,500.00 Presby

$20,000.00 ATU

$24,159.58 Presby

$33,000.00 ST
$32,186.00 ST
$45,796.56 ST
$10,500.00 ST
$20,000.00 ST
$14,789.62 ST
$9,525.00 ST
$9,399.47 ST
$11,561.00 ST
$11,561.00 ST
$16,666.56 ST
$11,790.00 ST
$25,000.00 ATU
$17,842.00 ST
$18,706.00 ATU
$26,406.00 ST
$10,500.00 ST
$12,400.00 ST
$10,813.00 ST
$28,792.00 ST

Type

Bedrooms

4
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Appendix B
ALTERNATIVE AFFORDABILITY MEASURES
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Hours of Labor at Minimum Wage

Table B.1 summarizes the statewide results for the equivalent hours of minimum wage (HM) to pay for
cesspool upgrades for the low, average, and high cost scenarios. For the entire state of Hawai'i, the average
conversion cost scenario would require approximately 21 hours per month of labor at minimum wage in
order to pay for cesspool conversion and maintenance costs, with a low- and high-end estimate of 10 and 34
hours respectively.

The HM metric was created to measure affordability as opposed to define it, however, there are no widely
accepted guidelines or benchmarks for contextualizing HM. Eight hours or roughly a full day of work at
minimum wage has been suggested a starting point for measuring affordability for water and wastewater
service using the HM metric.* Like the MHI analysis, the HM analysis shows that the cesspool conversion
program would prove to be a significant financial burden for many property owners, with the average
conversion cost requiring more than three times as many hours at minimum wage, before even accounting
for sewer costs.

Table B.1  Statewide Estimate for Hours of Minimum Wage Labor Needed for Cesspool Costs

Cesspool Conversion Cost Scenario

Cost Description :
Average Cost High Cost

Monthly Installation Repayment Cost $61 $139 $230
Monthly Operating Cost $33 $71 $109
Total Monthly Cesspool Conversion Cost $94 $210 $339
Hours per Month of Labor at Minimum Wage 10 21 34

Notes:

(1) Based on the minimum, maximum, and median for water providers surveyed.

ALICE

The Federal Poverty Level (FPL) provides a benchmark for determining what households can be considered
“impoverished” and thus qualify for assistance and support programs, but there is often a large segment of
households that are above this threshold but struggle to make ends meet with theirincome. In fact, the FPL
is so low for most states, that many references to the FPL are in terms of multiples of FPL, e.g. 200% of FPL
or 400% of FLP. “The FPL, with its minimal and uniform national estimate of the cost of living, far
underestimates the number of households that cannot afford to live and work in the modern economy”
(ALICE Report, 2020).

Asset Limited, Income Constrained, Employed (ALICE is one measure used to define households who may
not qualify for aid under FPL measures but still have significant challenges making ends meet. ALICE
Household Budgets are intended to provide a more realistic estimate of how much income is necessary to
both live and work in a given geography. This economic indicator has been in existence for about a decade.
The 2018 ALICE Household Survival Budget for a family of four in Hawai'i is estimated at $90,828 per year
(United for ALICE, 2020). This compares to the FPL for a family of four estimated at $28,870 in 2018. There
have been 3 reports published based on 2016, 2017 and 2018 data. It typically takes about 2 years to analyze
the data. Therefore, the current 2020 ALICE report is based on 2018 data.

*Teodoro, 2018.
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While ALICE indicators are prepared for each state through census data, approximately 20 states? actively
support additional economic research in their respective states to further understand the drivers of
economic challenges in their communities. This research is led by a 27-person national advisory committee
that represents the various states, including Hawai'i and is tasked with making sure that the data and
research are applied independently and consistently towards the development of ALICE models and tools.

The ALICE budget is comprised of 9 categories indicated in below, with sources of data:

CATEGORY SOURCE
1. Housing HUD (State Dept of Housing and Urban Development)
2. Child Care State registered childcare homes
3. Food USDA'’s Thrifty Food Plan
4. Transportation AAA and Federal Hwy Administration
5. Health Care MEPS (Medical Expenditure Panel Survey) — a national database of medical
spending
6. Technology Consumer Reports
7. Taxes Federal, state, and local taxes estimates from IRS and Tax Foundation
8. Savings No source reported
9. Miscellaneous Estimated at 10% of budget

The main conclusions of the most recent ALICE report for Hawai'i indicate a troubling trend. Despite strong
economic growth until COVID-19 impacts hit the state in March 2020, the number of ALICE households rose
from 22% in 2007 to 33% in 2018. The total number of households in Hawai'i is estimated at 455,100. This
trend is exacerbated by the recent COVID-19 impacts with the ALICE report estimating that an additional
35,000 households would become ALICE households by the end of 2020.

As mentioned earlier, these data are compiled by local researchers using a standard methodology for
calculating Hawai'i based costs for the 9 categories mentioned previously. The ALICE Research Advisory
Committee for Hawai'i was comprised of the following individuals:

e Kathy Fujihara-Chong, M.B.A., HMSA

e Beth Giesting, M.S., Hawai'i Budget & Policy Center

e Janice lkeda, M.A., Vibrant Hawai'i

e Joyce Lee-lbarra, M.S., JLI Consulting

e Ivette Rodriguez Stern, M.S.W., University of Hawai'i, Center on the Family

e Janice Takahashi, M.U.R.P., State of Hawai'i, Hawai'i Housing Finance and Development
Corporation

e Gavin Thornton, J.D., Hawai'i Appleseed Center for Law and Economic Justice

e Hua Zan, Ph.D., University of Hawai'i, Center on the Family

2 AK, CT, FL, HI, ID, IL, IN, 10, LA, MA, MI, NJ, NY, OH, OR, PA, TN, TX, VA, WA and WI

Iy
P o Lgadinhe ] FINAL | NOVEMBER 2020] B-2



AFFORDABILITY EVALUATION FOR CESSPOOL CONVERSIONS | CESSPOOL CONVERSION FINANCE RESEARCH | HAWAI'I DEPARTMENT OF HEALTH

Affordability Results by ALICE Statewide

Across the state, it is estimated that only 6 percent of homeowners with a cesspool reside in a census block
group with an MHI below the federal poverty level or $30,718. However, over three-quarters of CBG would
fall below the ALICE threshold.

This difference between the FPL and ALICE metrics highlights the significant challenges many residents face
when paying for basic utilities like wastewater. Their income puts them above the thresholds often used for
state and federal income assistance, but it is not enough to comfortably afford basic services. The ALICE
metric aims to highlight this group of residents.

Figure B.1 shows the ALICE metric by county and statewide. Statewide, 85 percent of cesspool owners fall
within the ALICE household metric. The County of Hawai'i has the most cesspool owners that fall within the
ALICE household metric with 96 percent, followed by the County of Kaua'i (83 percent), County of Maui (76
percent), and the City and County of Honolulu (53 percent).

100% — Ao

75%

50%

25%

Percent of Census Block Groups

0%
County of Cityand County Countyof  Countyof Maui  Statewide
Hawai'i of Honolulu Kaua'i

m Below ALICE = Above ALICE

Figure B.1  Percent of Cesspool Homeowners by Census Block Groups and Asset Limited, Income Constrained,
Employed (ALICE) Household Budgets

Figure B.2 depicts the income distribution for cesspools owners across the state, based on the median
household income for the Census Block Group of the cesspool. Also shown is the annual income that would
be needed for the cost of conversion to fall at or below 2 percent of income without the rebate ($126,125).
For those cesspool owners who are eligible to apply for and receive the $10,000 rebate, the adjusted average
cost of cesspool conversion is approximately $150 per month, which is 2 percent of an annual income of
$89,766. The ALICE income threshold ($90,828) is also shown for comparison as the green, dashed line.

Table B.2 summarizes the affordability analysis in terms of the number of cesspool homeowners based on
FLP, ALICE, and median household income. It is projected that 97 percent of cesspool homeowners (82,424
residents) will pay more than 2 percent of their income for the cesspool conversions. This statistic decreases
to 85 percent (71,799 homeowners) when assuming each cesspool homeowner could take advantage of a
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hypothetical $10,000 rebate. Using the ALICE household survival budget, 85 percent (72,487 residents)
statewide will be financially burdened by the costs of cesspool upgrades without financial assistance. As a
result, the conversions are likely to be a significant financial burden at the household level. Furthermore,
measures of poverty and income-constraints show that most homeowners have little room in their
household budgets for such a significant expense.

The following sections summarize the affordability analyses using the ALICE metric by county.

16,000 V"
g Cesspool upgrade costs I
% exceed 2% of income
14,000 IJ I
Cesspool upgrade costs
12,000 (_/ after 510,000 tax credit
% exceed 2% of income I I
2 10,000
2]
v
’ | |
S 8000
"E ,
: | |
=]
£ 6,000
El
: | I
4,000
N N | I m
g o N S N o S & o 3 il o S &
N S - N - N A
8 ¥ W W ¥ ¥ ¥ W W b 2 ; : 5
A N > P ®© <& & © & o & Q¥ ¥
) g o o g o “ Y Y

Annual Income

B Statewide === ALICE Income Level

Figure B.2  Statewide Median Household Income Levels and Estimated Conversion Cost as Percent of Annual
Income
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TableB.2 ~ Summary of the Cesspool Owners by County Based on Key Affordability Criteria

Affordability County of County of Sy Tl City and ,
" . County of Statewide
Measure Hawai'i Kaua'i
Honolulu
Below Federal 3,254 204 416 297 512 4,683
Poverty Level®?
Below ALICE 46,359 10,094 9,104 1,241 5,689 72,487
Household Survival
Budget®
Below 2 Percent Median Household Income®
With Hypothetical 46,359 9,533 9,000 1,241 5,666 71,799
$10,000 Rebate
Without 48,303 11,507 11,888 1,439 9,287 82,424
Hypothetical
$10,000 Rebate
Notes:

(1) Affordability analysis was for the average scenario with $23,000 cesspool upgrade costs, and monthly costs of $210 if the cesspool
conversion is financed over 20 years at 4 percent interest.

(2) Federal poverty level is $30,718 annual income. Residents who have household incomes below the federal poverty level are likely to
require financial assistance for cesspool conversions.

(3) Asset Limited, Income Constrained, Employed (ALICE) Household Survival Budget is $90,828 annual income for a family of four.
Residents who have household incomes below ALICE level may be financially burdened by the costs of cesspool conversions.

(4) The 2 percent of median household income threshold is $126,125 annual income based on USEPA definition of “cost burdened”.
Residents who are financially burdened by cesspool conversion costs and may require financial assistance.

County of Hawai'i - ALICE Levels

Like the state as a whole, the majority of the County of Hawai'i's cesspool homeowners have incomes above
the FPL. However, Hawai'i County has the most homeowners with cesspools that are considered below the
ALICE threshold (94 percent), and thus under significant financial strain to afford the cesspool conversion
costs. With such a large portion homeowners below the ALICE budget threshold, most Hawai'i County
cesspools homeowners cannot afford cesspool upgrades without significant funding support.

City and County of Honolulu — ALICE Levels

The City and County of Honolulu has approximately 5 percent of cesspools located in Census Block Groups
where the median household income is below the Federal Poverty Level. Notably though, the County has
the lowest percentage of cesspools assumed to be below the ALICE threshold at 47 percent. This is nearly
double the rate for Maui, the next highest county at 24 percent. This likely reflects the disparate income
distribution across the City and County of Honolulu, with high levels of homeowners at both ends of the
income spectrum.

County of Kaua'i — ALICE Levels

The County of Kaua'i has the smallest share of residents assumed to be living below the FPL across all
counties in Hawai'i at 2 percent. Despite this low number, there is a significant percentage of residents that
would fall below the ALICE survival budget threshold, with 83 percent of Kaua'i's cesspool owners assumed
to be under this threshold. It is unlikely that these homeowners will be able to afford cesspool conversion
costs without additional funding resources
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Island of Maui — ALICE Levels

It is estimated that 3 percent of residents on Maui are below the FPL, while 75 percent of residents are
estimated to fall below the ALICE threshold.

Island of Moloka'i — ALICE Levels

It is estimated that 3 percent of residents on Moloka'i are below the FPL, while 86 percent of residents are
estimated to fall below the ALICE threshold. While the percent of households assumed to be below the FPL
is relatively in line with the rest of the state, Moloka'i has the largest share of residents living between 100
and 200 percent of the FPL, the highest among any island and more than double the next highest (Hawai’i
County). This significant share of residents living above the poverty level but by a very small amount is likely
to result in significant affordability challenges for Moloka'i residents.
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Appendix C
AFFORDABILITY ANALYSIS BY STATE LEGISLATIVE

DISTRICT
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Table C.1  Hawai‘i County House District Affordability Measures

Percent of
Residents with
House Percent of Residents with Percent of Residents with Cesspools Projected
District Cesspools Cesspools with Household Cesspools with Household | to Spend >2 percent
Incomes Below FPL Incomes Below ALICE of Household
Income on Cesspool
Conversion
1 7,568 5 100 100
2 5,159 11 92 100
3 8,742 0 100 100
4 9,334 15 100 100
5 7,100 13 94 94
6 4,845 0 93 93
7 5,549 0 85 85

Table C.2  Maui County House District Affordability Measures

Percent of Residents

Percent of Residents | Percent of Residents with Cesspools
House Cesspools with Cesspools with with Cesspools with Projected to Spend
District P Household Incomes Household Incomes >2 percent of
Below FPL Below ALICE Household Income on
Cesspool Conversion
8 Maui 1,062 1 50 50
9 Maui 205 21 47 53
10 Maui 849 0 71 71
11 Maui 1,016 1 96 96
12 Maui 6,212 0 75 99
13 Maui 2,740 14 80 91
13 Moloka’i 1,434 16 85 85

Table C.3  Kaua'i County House District Affordability Measures

Percent of Residents with
Cesspools Projected to

Percent of Residents with | Percent of Residents with

House Cesspools with Cesspools with
o Cesspools Spend >2 percent of
District Household Incomes Household Incomes Household Income on
Below FPL Below ALICE ;
Cesspool Conversion
14 4,679 2 87 94
15 2,838 2 83 83
16 4,568 0 80 85
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Table C.4  City and County of Honolulu House District Affordability Measures

Percent of Residents with
Cesspools Projected to

Percent of Residents with | Percent of Residents with

House Cesspools with Cesspools with
District Cesspools Household Incomes Household Incomes HSopUeSr;i:ijFisgemnzC;fn
Below FPL o ALIE Cesspool Conversion
17 164 1 1 1
18 139 0 4 12
19 346 3 25 40
20 144 0 49 70
21 23 9 100 100
22 84 1 95 96
23 133 5 25 34
24 431 0 S 3
25 165 5 55 56
26 114 24 71 81
27 89 6 60 70
28 31 0 23 55
29 136 1 88 100
30 310 62 95 95
31 23 17 83 83
32 8 0 63 63
33 133 7 10 11
34 16 0 63 94
35 52 25 58 100
36 54 0 37 37
37 25 0 52 L
38 17 0 53 >3
39 87 0 61 a
40 963 0 41 o4
41 126 2 32 50
42 117 0 59 67
43 540 30 99 99
44 828 5 58 100
45 836 0 100 100
46 m 0 70 100
47 2,785 0 56 64
48 849 0 42 42
49 181 8 10 12
50 159 0 1 !
51 577 0 25 0
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q RULES ARE CHANGING FOR YOUR

g HOME CESSPOOL

88| ceEssPoOOLS NEED TO GO!

Cesspools are underground wells used to dispose of household wastewater into the groundwater table.
\/ \/ In 2017, the Hawaii State Legislature passed Act 125 requiring the replacement of all cesspools by 2050 to
j L prevent environmental contamination. Cesspools pose a high risk to drinking water sources and coastal
i ecosystems. Even if you don’t plan on being in your house in 2050, having a cesspool will negatively effect
the resale value of your home.

HOWDOIKNOWIFI | OK,SOHOWDOIFIXIT? . CAN 1 AFFORD THIS?

HAVE A CESSPOOL? E ©  Check out our local financing options.

You probably don’t have a Typical replacement costs range from $9,000
cesspool if: to more than $60,000. For current financing

opportunities, contact the Department of

° You pay a sewer bill or sewer Health or visit their website listed below.

charge on your water bill.

0 Your home was built Hire a licensed civil Submit your plan to the
recently. engineer to help you Department of Health State or County Support
: make a plan for approval (if available)

° An alternative wastewater

system other than a
cesspool is shown at your
residence on the “OSDS”
map found here:

geoportal.hawaii.gov

Home Refinancing

Inquire with the Department of Federal Grants and Loans

e & (1

Health if you’re unsure of whether i Hire a licensed Engineer submits (if available)
or not you have a cesspool! contractor to build inspection report ITavaitable
: new system for approval

For additional information contact the Department of Health at 808-586-4294 or visit their website at health.hawaii.gov/wastewater




CESSPOOL
ALTERNATIVES

Different locations will require different levels
of treatment! Follow this guide for an idea of
what system you may need and then get in
touch with a local engineer for a personalized
estimate as prices may vary.

Is your property near an existing
sewer system?

Recommendation: )

Is your property small’, sloped?,
upcountry?, in a floodzone, or
near a body of water*?

Recommendation: @+ @+ ©

None of the above?

Recommendation: @) + ©)

1 Lessthan 10,000 sf
2 Slope greater than 8%
3 Mauka of the UIC line (a boundary protecting drinking water aquifers)

4 Within 1,000 ft of a drinking water source, 50 ft of a waterbody, or
3 ft of water table

SEWER CONNECTION OR
BASIC TREATMENT

Every property will need to
either connect to an existing
sewer system or install a septic
tank to treat wastewater onsite!
Septic tanks need annual
maintenance while a sewer
connection means you’ll get a
monthly sewer bill!

ADDITIONAL
TREATMENT

Homes using onsite treatment
near a vulnerable water resource
need additional treatment with
their septic tank to reduce the
amount of nutrients discharged
into the environment.

() pispPosAL

Treated water needs
to be fed back into
the ground.

Converting your
cesspool into a seepage
pitis the cheapest
option but it's not
always allowed.

[ or
.

Existing Sewer
System
This is the lowest
maintenance option but

there is a connection fee
and a monthly sewer bill!

0 Septic Tank

This tank settles out and
breaks down solids, which
then need to be pumped
out every few years by a

Seepage Pit

licensed contractor.

Alternative Toilets

These waterless toilets don’t produce
wastewater! The septic tank handles the
rest of the water from your house.

5

OR

Aerobic Treatment

In this case, the septic tank is smaller
and an aerated zone is added for
additional treatment.

OR

Biofilter
A media like sand or gravel is used to
polish the water leaving your septic tank.

o o o o s s e o OR m
.:.. 0 —1
Absorption Field Evapotranspiration

Tubes with tiny holes
spread wastewater
out underground so
it can filter through

the soil.

This option is the same
as the absorption field
except it’s shallow so the
water feeds your plants
then evaporates.

For additional information contact the Department of Health at 808-586-4294 or visit their website at health.hawaii.gov/wastewater
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Introduction

Act 125 requires the conversion of all cesspools in Hawal'i
to approved systems by 2050. The purpose of this study

Is to assist the Department of Health (DOH) with the
evaluation of onsite technologies for cesspool conversions.

LEGISLATIVE ACTIONSTO BAN
CESSPOOLS IN HAWAI'Il

Throughout the State of Hawai'i, there are
approximately 88,000 cesspools, releasing an estimated
53 million gallons per day (mgd) of wastewater to the
environment. Most of the existing cesspools provide
wastewater disposal for single family residences, as
opposed to large-capacity systems serving multiple
residences or commercial areas. Given that over 90
percent of the State's drinking water supplies are from
groundwater sources, cesspools pose a potential
environmental and public health risk.

In 2017 the Hawai'i State Legislature passed Act 125,
which states that by January 1, 2050 all cesspools in
the State, unless granted exemption, shall upgrade or
convert to a septic or aerobic treatment unit, or connect
to a sewer system (Act 125, 2017). The Legislature then
passed Act 132 in 2018, which established a Cesspool
Conversion Working Group (Working Group) to develop
a long range, comprehensive plan and commission a
statewide study of sewage contamination in nearshore
marine areas (Act 132, 2018).

As a result of Act 125, homeowners will be required to
upgrade their existing cesspools to a technology that
complies with current health regulations. Historical
costs of cesspool upgrades to approved systems range
widely from approximately $9,000 to $60,000 or more
depending on the wastewater system capacity (based
on bedroom count), technology, and location or site
constraints.” Assuming the average conversion cost of
$23,000, the potential magnitude of the financial burden
to convert all 88,000 cesspools is approximately two
billion dollars.?

Assuming an average conversion
cost of $23,000, the potential

magnitude of the financial burden
to convert all 88,000 cesspools is

approximately two billion dollars.

— Soil Level
Sanitary —» ]
Wastewater ]
— Waste Fluid
1 Perforated
A Sides
™

Open Bottom

FIGURE 1. Cesspool Schematic.

Cesspools are underground excavations that receive sanitary
wastewater from bathrooms, kitchens, and washers. The structure
usually has an open bottom and perforated walls.

1. Based on cost data from DOH.
2. Costs shown in 2020 dollars.
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Conversion Priorities

In the 2018 Legislature Report, DOH identified priority
areas for cesspool conversions based on environmental
and public health risks:

= Priority 1: Significant risk of human health impacts,
drinking water impacts, or draining to sensitive
waters.

= Priority 2: Potential to impact drinking water.

= Priority 3: Potential impacts on sensitive waters.
= Priority 4: Impacts not identified.

Table 1 summarizes the current priority areas by
geographic region. DOH may revisit cesspool

prioritization methods, and as a result, priority areas
could be revised.

TABLE 1. Initial Priority Upgrade Areas Established by DOH Wastewater Branch (DOH, 2018)

ESTIMATED
PRIORITY LEVEL NUMBER OF EFFLUENT
GEOGRAPHIC AREA ASSIGNED CESSPOOLS DISCHARGE (MGD)

Upcountry area of Maui 1 7,400 4.40
Kahalu'u area of 0"ahu 1 740 0.44
Kea'au area of Hawai'i Island 2 9,300 4.90
Kapa'a/Wailua area of Kaua'i 2 2,900 2.20
Poipu/Koloa area of Kaua'i 2 3,600 2.60
Hilo Bay area of Hawai'i Island 3 8,700 5.60
Coastal Kailua/Kona area of Hawai'i Island 3 6,500 3.90
Puako area of Hawai'i Island 3 150 0.60
Kapoho area of Hawai'i Island 3 220 0.12
Hanalei Bay area of Kaua'i 3 270 0.13
Diamond Head area of 0'ahu 3 240 0.17
‘Ewa area of 0'ahu 3 1,100 0.71
Waialua area of 0'ahu 3 1,080 0.75
Waimanalo area of 0'ahu 3 530 0.35
TOTAL ASSIGNED 42,730 26.87
Hawai'i Island Un-Assigned NA 24,430 12.18
Kaua'i Un-Assigned NA 6,930 457
Maui Un-Assigned NA 4,800 3.50
0’ahu Un-Assigned NA 7,610 5.08
Moloka'i Un-Assigned NA 1,400 0.80
TOTAL UN-ASSIGNED 45,170 26.13
OVERALL TOTALS 87,900 53.00
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SCOPE OFTECHNOLOGIES
EVALUATION OF CESSPOOLS
CONVERSIONS

There are three options for cesspool conversions
including:

1. New onsite system. New onsite wastewater
treatment and disposal at an individual household level.

2. Decentralized system. New decentralized sewer
systems that collect and treat sewage from multiple
homes for treatment and disposal.

3. Centralized sewers. Connection to existing or
new centralized sewer systems.

This report summarizes the technologies evaluation
and challenges of cesspool conversions for Hawai'i,
primarily focused on new onsite systems. A limited
review of decentralized systems is also included.
Evaluation of connection to an existing regional
collection system and treatment plant was not included
in the scope of this studly.

Various approved and innovative onsite and
decentralized wastewater treatment technologies were
evaluated. The intent of this work is to provide guidance
to the Working Group regarding the applicability,
performance, and relative costs of different onsite and
decentralized systems that may be considered for
cesspool conversions required under Act 132.

The details of this effort were presented in a series of
the following previously prepared technical memoranda
(TMs):

= TM 1 - Assessment of Onsite Treatment Technology
Testing and Approval Procedures Utilized by Other
States

= TM 2 — Septic Tank Systems Review
= TM 3 - Onsite Treatment Technologies Evaluation
= TM 4 — Evaluation of Decentralized Cluster

Wastewater Systems

Each of these TMs are presented in their entirety in
Appendix A of this report.
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LIMITATIONS

The content of this report was prepared specifically

for the Working Group and was completed based on
previous studies and publicly available information.
Future public outreach and education are planned

as a part of the overall cesspool conversion strategy
development. Other considerations that may have
impacts to this evaluation include exemptions to
cesspool conversion, or changes to the priority areas.
Granting exemptions to cesspool conversions are at the
discretion of the DOH per Act 125. Ongoing efforts are
underway to study available cesspool data validation and
prioritization. If new information or guidance on cesspool
priority areas is developed, the technologies evaluation
should be revisited.

This report is not meant to provide specific design
guidance for engineers or homeowners to convert
their cesspools. Ultimately, homeowners should seek
more specific guidance from a properly licensed and
experienced civil engineer and/or general construction
contractor. The engineer will need to prepare various
studies and designs before a construction permit can
be issued and constructed upgrades can begin. This
will involve going through several steps to evaluate and
select processes for the specific property that are both
technically sound and cost effective.

PUBLIC
OUTREACH

CESSPOOL
CONVERSIONS

FIGURE 2. Four Aspects of Cesspool Conversion.

The Working Group is engaged in three aspects of cesspool
conversions—conversion technologies, financing and funding
needs, and data prioritization and validation. A separate but
related effort is underway for public outreach and education.
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Onsite \Wastewater Treatment
and Disposal Technologies

As cesspools are upgraded to new, approved onsite systems,
homeowners will need technical guidance in selecting the
appropriate and most cost-effect conversion technologies.

BACKGROUND

The following sections provide descriptions and
characteristics of the onsite treatment and disposal
technologies evaluated as part of this study. The
technologies have four levels of approval noted
relative to their potential application to cesspool
conversions in Hawai'i:

= Approved. These technologies are already
approved for use in current regulations? and the
permitting and review process are more readily
obtained than options that are not approved.

= Approval Required. These technologies are
mentioned in current regulations; however, detailed
design calculations must be submitted, and
design review is required by DOH prior to site-
specific approval. Thus, implementation of these
technologies is possible, but will likely require a
longer implementation timeline than approved
options.

= Innovative. These technologies are commercially
available outside of Hawai'i, but do not have
established regulatory design criteria and would
require design review by DOH. Implementation of
these technologies would have a longer timeline
than approved options.

= Emerging. These technologies are at a research
stage, and/or are undergoing pilot-testing or full-
scale probationary approval in other states. They
are not commercially available and do not have
established regulatory design criteria. DOH does
not currently have a process for approving these
technologies, thus implementation of these options
would have a long timeline.

Table 2 summarizes the onsite technologies that were
evaluated. Summary descriptions of each treatment,
disposal, and alternative toilet technology are
presented in Appendices B, C, and D, respectively.

2. Hawai'i Administrative Rules (HAR) 11-62.
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KEY CONSIDERATIONS FOR ONSITE
SYSTEM OPTIONS

There are several considerations when selecting
the type of onsite system for cesspool conversions.
These factors are site-specific and require planning
and design on a case-by-case basis.

= Site Restrictions. Available land area and soil
characteristics will dictate which technologies
are feasible.The following constraints should be
evaluated:

» Separation from groundwater table.
» Lot size.

» Soil percolation rate.

» Ground slope.

» Location relative to flood zones.

» Proximity to surface waters.

= Treatment Performance. Some systems
provide better treatment than others.The
following performance characteristics should
be considered:

» Applicability to each priority area. Is there
sufficient treatment to protect the environment?

» Recognized certifications. Technologies that
have been rigorously tested and are certified
make them easier for the DOH to approve. These
technologies demonstrate treatment for typical
wastewater pollutants (NSF40) and nutrients
(NSF245).

» Removal of fecal coliform. Fecal coliform are
indicative of disease-causing pathogens in the
wastewater. Consideration should be given to the
need for disinfection.

= Cost. Consideration should be given to both
initial and long-term costs.

» Construction cost.

» Operation and maintenance (O&M) costs.
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TABLE 2. Onsite Treatment, Disposal, and Alternative Toilet Technologies®

TECHNOLOGY APPROVAL STATUS

Treatment

Septic Tank Approved"
Aerobic Treatment Unit (with and without denitrification) | Approved"
Chlorine Disinfection Approved"
Ultraviolet Disinfection Approved"
Recirculating Filter Approved"
Eliminite Wastewater Treatment Process Innovative®
NITREX™ Nitrogen Removal Process Innovative®
Recirculating Gravel Filter® Emerging®

Disposal

Absorption Approved"

Seepage Pit Approved"

Presby Enviro-Septic® Approved"

Evapotranspiration

Approval Required?

Constructed Wetland Approval Required?
Drip Dispersal Approval Required?
Passive Treatment Unit® Innovative®
Nitrification/denitrification biofilters, including various Emerging”

layered configurations”
Alternative Toilets
Composting Toilet

Incineration Toilet

Approval Required?
Approval Required?

Notes:
(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai’i, but do not have
established regulatory design criteria and would require design review by DOH Wastewater Branch.

(4)"Emerging” technologies are at a research stage and/or are undergoing pilot-testing or full-scale
probationary approval in other states. They are not commercially available and do not have
established regulatory design criteria. DOH Wastewater Branch does not currently have a

process for approving these technologies.
(5) Studied by the Washington State Department of Health.
(6) Developed in Florida.
(7) Studied in Massachusetts and New York.

(8) See Appeendices B, C, and D for summary descriptions of each technology.

TREATMENT TECHNOLOGIES

There are many onsite treatment technologies used
throughout the United States and the world. The
treatment technologies reviewed for this study were
limited to those that would most likely be applicable to
cesspool conversions in Hawai'i. While other treatment
options may apply, all non-approved technologies
would first need to obtain approval from the DOH
before installation requiring a longer timeline for
implementation and potentially more costly conversion.
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Approved

The technologies that are already approved for use

in Hawai'i are listed in current regulations (Hawai'i
Administrative Rules (HAR) Title 11 Chapter 62). These
technologies are discussed in the following sections.
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Septic Tank

Chlorine Disinfection

The most common conversion treatment technology
that is approved for use in the State of Hawai'i is

a septic tank system. Septic tanks are generally

easy to install and maintain as they are typically a
passive system that does not require power. Routine
maintenance includes inspection and pumping
approximately every two years. The downside of septic
tanks is that without subsequent treatment processes,
they do not remove nitrogen, so they may not be an
appropriate conversion technology depending on the
location within the priority areas. Further study is needed
to determine recommended design criteria for septic
tanks that are sufficiently protective of human health
and the environment. More information on septic tanks
is included in Appendix A-TM 2, and Appendix B.

Aerobic Treatment Unit

Aerobic treatment units (ATUs) provide biological
treatment with the addition of air and mixing of the
collected sewage. The storage tank retains the solids
and the treated sewage flows into an approved disposal
system. The ATU can be operated and designed
differently to provide removal of ammonia and nitrate,
both common pollutants in household wastewater.
ATUs require power and more frequent inspections and
pumping than septic tanks.

Chlorine is a powerful oxidizing chemical often used for
disinfection of water or wastewater after treatment.
Solid hypochlorite in the form of powder or tablets
(similar to tablets for swimming pools) can be used in
onsite systems. All forms of chlorine are toxic, corrosive,
and require careful handling and storage. Chlorine
tablets are commonly used for systems. Chlorine
tablets do not require electricity, are easy to operate and
maintain, and are relatively inexpensive.

Ultraviolet Disinfection

Ultraviolet (UV) disinfection uses lamps emitting UV

light that acts as a physical disinfection agent to prevent
bacterial growth. A power source is required for the

UV bulbs. UV disinfection is a polishing step that

follows other treatment, such as septic tanks or ATUs;
disinfected effluent then flows to the disposal system.
Disinfection may be required for cesspool upgrades near
sensitive waters or drinking water sources.

Recirculating Filter

Certain recirculating filters are approved for use

in Hawai'i and are NSF40 and NSF245 certified.
Wastewater must first flow through a septic tank prior
to the recirculating filter, then to the disposal system.
The advantage of this system is that secondary treated
effluent can be produced without aeration.

FIGURE 3. Schematic of Suspended-Growth Flow-Through ATU.
Aerobic treatment units can remove ammonia (nitrification) and nitrate
(denitrification) providing better nitrogen treatment than a septic tank.
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Innovative

The Eliminite and NITREX™ wastewater
treatment systems are two innovative
technologies that were reviewed as part of
this study. Both offer potential for application
in Hawai'i, but would require special approval
by DOH. More information on each of these
systems can be found in Appendix B.

Emerging

The recirculating gravel filter is an emerging
technology which has been applied in the State
of Washington for the treatment of septic

tank effluent to remove nitrogen. DOH does
not currently have a process for approving
emerging technologies, thus a technology
review and approval process would need to be
developed prior to considering the use of this
onsite treatment system in Hawai'i.

DISPOSALTECHNOLOGIES

Similar to onsite treatment, there are many different
disposal technologies that could apply to cesspool
conversions. However, the focus of this study was on
disposal options that were the most likely options for
Hawai'i and can be implemented relatively easily.

Approved

The disposal technologies that are already approved for
use in Hawai'i are listed in current regulations (HAR 11-
62) and are summarized below.

Absorption

Absorption systems are buried approximately 1.5 to

3 feet below grade and dispose of treated effluent by
allowing the water to drain into the soil. The wastewater
is typically first treated by a septic tank or ATU before it
is distributed through perforated pipes laid in a trench or
bed. Depending on soil conditions, new fill or bedding
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FIGURE 4. Trench Absorption System.
Absorptions systems are a common, cost-effective disposal option for onsite
systems but do have a minimum space requirement.

may be required. Absorption systems are relative easy
to install and maintain, but do have minimum space
requirements. Current regulations require a minimum
area of of 350 square feet for a 4-bedroom home;
larger areas may be required pending soil conditions. If
sufficient space is not available, another disposal option
should be considered.

Seepage Pit

Seepage pits are an approved disposal technology but
are typically allowed only if there is not enough space for
another disposal option and must be proceeded by the
appropriate level of treatment. Pending DOH approval,
an existing cesspool can be cleaned and repurposed

for use as a seepage pit. These systems are typically
constructed from reinforced concrete rings that are 8

to 10 feet in diameter and a height of 2 feet, that are
stacked in order to achieve the depth required (usually
15 to 30 feet) to meet percolation requirements.
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Preshy Advanced
Enviro-Septic® System

The Presby Advanced Enviro-

Septic® System is an approved
disposal technology that usually
follows a septic tank and has NSF40
certification® because it provides
additional treatment. It is a network of
10-foot long pipes for further treating
and percolating septic tank effluent. It
consists of special pipes embedded
in a specific type of System Sand.
Space requirements are similar to or
slightlly less than what is required

for an absorption sytem. This

system does not require power or
replacement media and can remove
conventional pollutants (Presby
Environmental, 2018).

Approval Required

Treatment technologies requiring
DOH approval include:

= Evapotranspiration

= Constructed Wetland

= Drip Dispersal

Evapotranspiration and constructed
wetlands do not require power, whereas drip

dispersal requires power to pump treated effluent
to the disposal system.

Innovative

Florida researched several types of passive disposal
systems, such as biofilters that provide better nitrogen
removal than standard absorption systems. These
systems are not yet approved for use in Hawai'i, but
may be a cost effective option for conversions requiring
nitrogen removal.

Emerging
Emerging disposal technologies include:
= Nitrification/denitrification biofilters, including various

layered configurations

These options require further study and demonstration
prior to potential application to Hawai'i.

FIGURE 5. Preshy Advanced Enviro-Septic® Treatment System.
(Preshy Environmental, 2018) Presby systems can be used in higher
priority areas where nitrogen removal is required.

ALTERNATIVETOILETTECHNOLOGIES

Alternative toilets provide treatment and disposal of
toilet waste by converting it to compost or incinerating
the waste to ash. Additional treatment and disposal

of graywater (shower and laundry waste) and kitchen
blackwater is still required. Design review and approval
by DOH is required prior to installing alternative toilets.
Alternative toilet technologies include:

= Composting toilets

= |ncineration toilets

3. https.//d2evkimvhatqav.cloudfront.net/documents/ww_nsf_40_and_245.pdf’mtime=20200417153207&focal=none
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Technology Testing and

Approval Procedures

The Hawal'i State DOH Wastewater Branch needs to develop
review and approval processes for new technologies.

Onsite systems are regulated by the Hawai'i State
DOH Wastewater Branch. Current Hawai'i regulations
include procedures, design criteria, standards, and
restrictions for design and installation of approved
technologies. Detailed criteria are provided only for
septic tanks, ATUs, and absorption trenches/beds. All
other systems and technologies must be approved on
a case by case basis, the procedures for which are not
currently specified in detail.

To efficiently review and approve the designs for 83,000
cesspool upgrades, the DOH, in conjunction with the
four counties, will need a process in place to review
and approve innovative and emerging technologies.
New technologies may have benefits, such as better
treatment, reduced capital cost, or less maintenance
than currently approved options. The current process for
obtaining approval of new technologies in Hawai'i does
not prescribe application procedures, fees, timelines,
testing durations, sampling protocols, performance
requirements, or renewal periods. In addition, DOH
does not currently have procedures to certify new
technologies or maintain a state-approved list of these
technologies. DOH would need to establish procedures
to review and approve of new, innovative, or emerging
technologies for application to cesspool upgrades.

Several other states have established rules and
processes for approving new technologies. The following

Third Party Testing

Application for Innovative
System Permit Approval

Conditions of Approval

S

FIGURE 6. Florida Department of Health Innovative

System Permit Approval Process.

Florida requires third party testing prior to vendors applying
for approval. Approved technologies also must meet the
Department of Health's conditions of approval.
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section summarizes the lessons learned and suggested
best practices from other states for reviewing and
approving new technologies for cesspool conversions.
The states investigated include: Delaware, Florida,
Maryland, Massachusetts, New Jersey, New York,
Rhode Island, and Texas. Figure 6 summarizes the major
steps of the technology approval and system permitting
process used by the State of Florida.

APPROVAL PROCESSES UTILIZED
BY OTHER STATES

Each of the states reviewed utilize different procedures
and apply a range of requirements for the approval

of new onsite technologies. Some states are very
prescriptive on processes, requirements, durations, etc.
with several types of progressive permitting phases

to manage; and other agencies have less complicated
procedures. The characteristics and components of
these procedures were compared and evaluated for
best practices.

The goal for DOH is to create a procedure that first and
foremost protects public health and the environment.
This goal must be balanced with data needs, review
time, program complexity, program staffing and cost,
testing, designer and installer needs, and homeowner
costs. These are numerous and often competing factors
to consider, and there is no perfect system. An effective
system should strive to achieve the following:

= Provide a simple application process.

= Require only relevant information needed by DOH,
and in a standard format/location to facilitate efficient
review.

= Utilize a small number of types/phases of permits
to manage.

= Limit the number of water quality tests required
of the applicant.

= Provide and enforce a well-defined protocol for
testing, including duration, sampling intervals,
and types.
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The suggested best practices and lessons learned from
other states are summarized below (see Appendix A,
TM 1 for notes from interviews with other states):

Certified laboratories. Requiring that
testing is completed by a qualified third
party according to standards established by

Additional agency staff. Most state
agencies expressed concerns that they are
understaffed to manage their programs. Staff
members manage anywhere from 100 to
3,000 permit applications per staff member
per year. Most agencies desire more staff so
that they can do more inspections and follow
up on converted systems.

Application fee and program funding.
Most states expressed concern that they are
underfunded. In general, they recommend
adoption of an appropriate application fee
that will cover the total cost of review and
approval of new technologies.

= Some agencies also recommend that
fees go to a dedicated (versus general)
fund for cesspool conversion program
management.

= Some states recommend requiring by law
that homeowners convert their cesspool at
point-of-sale of the home and implement
meaningful fines for non-compliance.

Standardized application forms and
templates. Utilizing standardized application
forms and templates for required submittals
helps to streamline the application review and
approval process.

Water quality standards. Consider
multiple sets of numerical water quality
standards such as:

= Secondary treatment.

= Advanced wastewater treatment — where
total nitrogen removal is required or
desired.

Interviews with other state agencies showed
that the common, recommended monitoring
parameters are total Kjeldahl nitrogen, nitrite,
and nitrate.
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the National Sanitation Foundation (NSF),
American Society for Testing and Materials
(ASTM), or Environmental Protection Agency
(USEPA)-approved entities will help to bolster
testing integrity.

Testing and data management.

To sufficiently demonstrate satisfactory
treatment performance, at a minimum,
system testing should be conducted on a
monthly basis, for one year, for at least 10
systems. Sampling and monitoring data
can get unwieldy to manage and a good
database program is required to facilitate
data management and use.

Approvals. Other states recommend
implementing a simplified approval process
and suggest having two types of approvals
—"Provisional” and “Approved’ to allow a
probationary period followed by conversion
to be approved. The approval should be
permanent, however, there should be a
periodic reviews of process performance —
conducted by a third party.

Consider not issuing official
certifications for new technologies.
Of the states reviewed, three have issued
certifications of technologies when

they approved the technology (Rhode

Island, Massachusetts, and New Jersey).
Rhode Island has since stopped issuing
certifications because it gives the appearance
of an endorsement.

Certifications and Training. Consider
implementation of a certification program
(and maintain lists on the DOH webpage) for:

= Designers
= |nstallers

= |nspectors/Maintainers
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Decentralized Cluster
Wastewater Systems

As an alternative to approved onsite systems, some
neighborhoods may be able to collectively convert their
cesspools using decentralized cluster wastewater systems.

BACKGROUND AND ASSUMPTIONS

In some cases where several cesspools are in close
proximity, it may be feasible to construct small-scale,
decentralized cluster wastewater systems for a number
of homes on a neighborhood level. These systems will
require wastewater collection, treatment, and disposal
elements. A high-level evaluation of decentralized
systems was performed for this study. The cluster
systems evaluated were limited to those that can
collect and treat domestic wastewater from 10 to 100
homes or capacities of approximately 5,000 to 50,000
gallons per day. However, many of these systems are
modular and expandable to an extent. Decentralized
systems could be owned and operated by public or
private entities in Hawai'i.

CONSIDERATIONS FOR
DECENTRALIZED WASTEWATER
SYSTEMS

There may be instances and locations where
decentralized systems are a better option for cesspool
conversions in Hawai'i compared to individual, onsite
solutions, or connections to centralized sewers. Factors
to consider include:

= The number of systems in the cluster and
the separation distance between them.
There may be an ideal density of cesspools within a
neighborhood that would allow for a cost-effective
solution. This would need to be evaluated on a site-
specific basis by a licensed engineer.

= Terrain. Depending upon the local soils, slopes, and
other site-specific features, the terrain may limit the
options and potential application of a decentralized
system. Onsite systems need only consider the
terrain of individual properties.
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= Availability of land. Decentralized treatment

systems will likely need to be constructed on newly
acquired land and may require easements. These
cluster systems would only be a viable option if the
required land is available.

Public support for a decentralized system,
including shared funding for a utility to
provide O&IVI services. For an onsite system,
the homeowner is the only party involved and is
responsible for the financing, O&M, any permits,
and fines due to non-compliance or spills, etc.

This is simple for the owner since they do not rely
on other homeowners, a sewer district board,

or potential future capital assessments for other
people’s problems. At the same time, the owner of
an onsite system must be the responsible party and
plan to have the O&M, and other related services,
completed. While cost can be a powerful motivator,
some homeowners may see value and convenience
in having a separate service operate and maintain

a decentralized system over an individual onsite
approach. A decentralized utility has stable, regular
monthly bills rather than less frequent larger bills
for pumping/servicing/repair of an onsite system.
Failures and surprise costs due to lack of care are
much less likely for continuously operated cluster
approach than onsite systems which are frequently
neglected because they are “out-of-site, and out-of-
mind”’

"
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SYSTEMTECHNOLOGIES

Decentralized cluster systems require wastewater
collection, treatment, and disposal. The following
sections summarize options available for each. More
detailed information can be found in Appendix A,
TM 4 — Evaluation of Decentralized Cluster
Wastewater Systems.

Collection System

The collection system conveys wastewater from each
home to a treatment and disposal facility and consists
of a network of pipes and related equipment such as
pumps, valves, manholes, etc. located on private and
public property. The following options for wastewater
collection may be appropriate for decentralized
cluster systems. Summary descriptions of each of
these collection system technologies can be found in
Appendix E.

= Gravity Sewers
= Liquid-Only Pressure Sewers
= Low Pressure Sewers

= Vacuum Sewers

FIGURE 7. Low Pressure Sewer Systems

Wastewater Treatment

These systems treat the wastewater collected from

the homes to a suitable degree to allow disposal and/

or reuse. The process generally consists of tanks and
other process equipment required for separation and
storage of solids, oxidation of organic matter, and often
disinfection of pathogenic microorganisms. Treatment
facilities typically require land space and power, including
back-up generators, and must have controlled access
(fencing and alarms) and be maintained by certified
operators who need 24/7 access. Pre-engineered,
package plant type systems are generally more compact
and economical for decentralized treatment facilities
versus site-specific, ground-up complete designs. Such
systems are also modular, facilitating easy expansion
due to possible future growth. The different treatment
technology options considered are listed below.
Summary descriptions of each of these treatment
options are presented in Appendix F

= Activated Sludge
» Conventional
» Extended Aeration
» Membrane Bioreactor
= Attached Growth Bioreactors
» Textile Filter
= Moving Bed Bioreactor

= Constructed Wetlands

Low pressure sewers can be used to as a component of a decentralized system.
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Effluent Disposal

The effluent disposal system must properly dispose or
reuse the effluent from the treatment facility. Disposal
can normally occur on the same site as the treatment
facility (requiring additional land space), while reuse
would usually require conveyance off-site to managed
reuse areas. Residual solids must also be properly
disposed of at an off-site facility. Effluent disposal
options are listed below and summarized in Appendix G:

= Percolation

v

»  Absorption Trench/Bed
» High Pressure Drip
» Low Pressure Pipe
» Seepage Pit
= \Water Reuse
= Evapotranspiration
= |njection Well
= Surface Water Discharge
Seepage pits, injection well,s and surface water
discharges are unlikely effluent disposal options and are
included for completeness. Effluent disposal systems

are regulated in HAR 11-62-25. Some of the basic
provisions of these regulations are as follows: .

= Disposal systems shall at least consist of a primary
disposal component and a separate 100 percent back-
up disposal component.

= Both primary and backup disposal units shall be
designed to handle the peak flow, determined by the
county or design engineer and approved by DOH.

= Stricter data monitoring and data submittals are
required for subsurface disposal systems.

= Provisions to facilitate operation, maintenance, and
inspection are required on a case-by-case basis.

= Disposal systems shall include provisions for purging
and chemical shock treatment.

DENITRIFICATION

NITRIFICATION TANK

SUMMARY OF DECENTRALIZED
CLUSTER WASTEWATER SYSTEMS

Benefits

Decentralized cluster wastewater systems may make
sense to convert several cesspools that have a high
density, are within high priority areas, and where there
is community support for this kind of a solution. The
benefits of implementing cluster systems, where
feasible include:

Potential for rapid conversions. The use

of cluster systems may allow the conversion of a
greater number of cesspools at a single point in time.
This could help to mitigate the public health and
environmental risks in high priority areas in the near
term.

Reducing the administrative oversight

and enforcement burden on state/county
agencies. For the county/state, having all systems
converted on an individual basis is a much larger
task than having decentralized cluster systems.
Just in terms of sheer numbers of permitted units,
it could reduce the number by orders of magnitude
(e.g. instead of 88,000 individual units; 830 to 8,800
cluster systems).

Reduce the burden on individual
homeowners to hire engineers and
contractors independently to design and
construct onsite systems. A coordinated,
organized effort to evaluate a cluster system for a
neighborhood would relieve the burden on individual
homeowners to understand and determine their
cesspool upgrade needs.

FINE SCREEN (ANOXIC) TANK (AERATION TANK) PEgl“f“ﬁﬁTE
EFFLUENT
RAW WASTEWATER IMMERSED
MEMBRANE
T AIR BLOWER
EXCESS SLUDGE

RECIRCULATION

FIGURE 8. Membrane Bioreactor Treatment Process

Membrane bioreactors can be installed in a compact footprint and produce water suitable for reuse.
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= Ensure proper operations and ongoing

maintenance of the systems by requiring

a licensed wastewater operator. Cluster
systems are regulated and inspected by the State of
Hawai'i DOH Wastewater Branch the same manner
as existing WWTPs. The rules and procedures are
already in place, including the requirement that
state-licensed WWTP operators oversee the cluster
systems. This is more likely to ensure that systems
are inspected, operated, maintained, repaired, and
function as required to meet regulations. A similar
regulatory and enforcement program for individual
onsite system management does not currently
exist at the county/state level in Hawai'i and it will
need to be developed, implemented, funded, and
appropriately staffed .

Potentially broaden the range of funding
opportunities. One of the hurdles in funding
cesspool conversions is that many existing funding
options require a conduit agency or intermediate
party to manage and administer available grant or
low interest loan funds to individual homeowners
for cesspool conversions. Given that decentralized
systems will need to be managed and operated by a
third party, this also opens the door for more funding
options. In addition, if water reuse is a disposal option
for the decentralized system, there are additional
funding opportunities that may apply. Water reuse is
not allowed for onsite systems; thus, those funding
opportunities would not be available.

Challenges

The challenges to implementing cluster systems for
cesspool conversions in Hawai'i include:

= Need for neighborhood-level coordination.
Implementation of decentralized solutions for
cesspool conversions requires that a group of
homeowners to take the initiative to form an
association or district to collect fees and procure
various professional and construction-related
services. Legislative measures may be necessary to
facilitate neighborhood-level coordination especially if
participation will be required of homeowners. To truly
evaluate the feasibility of decentralized systems for
certain neighborhoods, a licensed engineer needs
to perform a site-specific analysis and develop costs
for a recommended system. This process could take
time and involve attorneys to facilitate formation of a
homeowner's association if needed.

= Cost. Decentralized cluster systems require
higher up-front planning and design fees and have
higher construction costs than onsite wastewater
treatment systems. In addition, collection system
construction costs can be significant. A site-specific
analysis is necessary to evaluate the feasibility and
best overall system options for a neighborhood. The
engineering evaluation could be quite expensive —
easily 5 to 10 times the cost of an onsite design for
a single homeowner. In addition, the construction
would be more extensive than onsite systems, and
construction costs would accordingly be higher on a
per lot basis.

= Need for skilled operators. Licensed
wastewater operations professionals are required to
operate and maintain the cluster system components
in perpetuity.

= Land/space requirement. Decentralized systems
would likely need to be constructed on newly
acquired land and may require easements. These
cluster systems would only be a viable option if the
required land is available.

FIGURE 9. System Testing

Decentralized wastewater systems would be subject to the same operator
licensing, rules, and requirements current in place for existing wastewater
treatment plants.

FIGURE 10. Treatment Wetlands Schematic.
Treatment wetlands require significant land area for implementation.
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Findings and Recommendations

As the State continues to develop the cesspool
conversion strategy, there are several issues that warrant
further investigation. This section summarizes findings,
recommendations, and the need for future studies and

other early actions.

FURTHER EVALUATION OF
SEPTICTANK SYSTEMS

Hawai'i's existing wastewater regulations
include a sufficient amount of guidance for septic
tank system application and installation (HAR 11-62-
31). Typical septic tank systems include a septic tank
followed by a soil absorption system. However, the
State may consider reviewing or evaluating the following
design considerations in the future:

= Allowable “density” of septic tank systems
or numeric limits for total nitrogen. Septic
tank systems are known to provide water quality
benefits over cesspools. However, septic tank
systems do not provide significant treatment
for total nitrogen. Upgrading cesspools to septic
tanks in areas with a high density may not provide
significant protection to groundwater or near surface
water quality. Limiting the number of septic tank
systems allowed within a certain area may help to
provide groundwater and near surface water quality
protection. Another way to protect water quality
is to implement a numeric limit for total nitrogen
discharged from onsite systems in certain areas.

FINAL // SUMMARY REPORT: CESSPOOL CONVERSIONS TECHNOLOGIES RESEARCH // JANUARY 2021

DEVELOP A COORDINATED
STRATEGY FOR METHODS
OF CONVERSIONS

Because there are so many site-specific considerations
for cesspool conversions, a clearer understanding of the
best options to convert cesspools would be helpful to
the State and cesspool owners. Some areas within the
State do not have options to connect to local sewers,
leaving decentralized treatment or continued onsite
treatment as their only options. Decentralized treatment
may not be feasible for other areas of the State due to
low cesspool densities, nonfavorable site conditions,
lack of commmunity support, etc.

A countywide or statewide study focusing on
developing recommended conversion options for
different areas would be helpful in guiding homeowners
with their conversion and may also help to develop
strategic funding programs. Key objectives of such as
study could include:

= |dentification of cesspools that can be easily
connected to existing sewers.

= |dentification of cesspools that can be connected to
extended or new sewer systems.

= Feasibility study of decentralized treatment for high-
density, high-priority cesspool areas.

= Evaluation of the appropriate level of treatment
required to protect public health and the environment
for different areas of the State.

This study would require transparent feedback and
input from various agencies, such as the counties and
privately owned WWTPs on their future planning efforts
and system capacities. Such a study would help to
guide the conversion strategies for localized areas and
a coordinated effort with public outreach, education,
financing, and technical solutions.
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BEST PRACTICES FOR

V= APPLICATION AND APPROVAL
OF ALTERNATIVE AND
INNOVATIVETECHNOLOGIES
The following recommendations are based on

interviews and review of new, onsite technology testing
and approval processes of other states:

= Staffing Plan. Develop a plan for the significant
additional staff that will be required to administer and
manage the cesspool conversion program. As part
of this effort, define the necessary state-provided
services and identify the associated staffing needs.

= Fees and program funding. Consider adopting
appropriate fees to cover program costs. Consider
dedicating those fees to a dedicated fund, and
requiring by law, that homeowners convert their
cesspools at the point-of-sale of the home.

» Standardized application forms and
templates. Develop and use standardized
application forms and templates for required
submittals to streamline the application review and
approval process. Suggested submittal materials
include: technology description, design criteria,
installation criteria, O&M requirements, warranty, and
results of previous studies.

= Water quality standards. Consider multiple sets
of numerical water quality standards such as:

» Secondary treatment.

» Advanced wastewater treatment — for where total
nitrogen removal is required or desired.

Parameters may include: total suspended solids, 5-day
biochemical oxygen demand pH, alkalinity, total nitrogen,
total phosphorus, ammonia, nitrate, nitrite, and fecal
coliform.

= Certified laboratories. Require that testing is
completed according to NSF, ASTM, or USEPA-
approved entities or by a qualified third party to
bolster testing integrity. The State intends to develop
a standardized program to obtain and maintain
laboratory certifications.

= Testing period, sampling intervals, and
number of systems tested. Establish appropriate
testing period, sampling intervals, and number of
systems to be tested to demonstrate satisfactory
performance (e.g. one year of monthly sampling with
a minimum of 10 installations).

FINAL // SUMMARY REPORT: CESSPOOL CONVERSIONS TECHNOLOGIES RESEARCH // JANUARY 2021

= Data collection and management.
Maintain a good database program to facilitate data
management and utilization, and to track long-term
performance of systems, inspection/maintenance
compliance, and data/report submissions. This
kind of a database program could also help Hawai'i
to track long-term performance of systems,
inspection/maintenance compliance, and data/
report submissions. Data management must be
coordinated with existing systems in place by the
seperate counties.

= Approvals. Consider implementing a simplified
approval process that has two types of approvals —
“Provisional” and “Approved’ to allow a probationary
period followed by conversion to be approved. The
approval for new technologies should be permanent;
however, there should be periodic reviews by a third
party of process performance. Consider maintenance
of a list of approved technologies on the DOH
webpage.

= Technology certification. Avoid issuing official
certifications for new technologies.

= Certifications and training. Consider
implementation of a certification program (and
maintain lists on the DOH webpage) for:

» Designers
» Installers

» Inspectors/Maintainers

Consider requiring manufacturers of approved new
technologies to provide training for the certified

individuals.
WORKFORCE DEVELOPMENT

1

Once there is a better understanding of
the feasible methods of conversions for different
areas in the State, there needs to be sufficient,
trained professional staff, contractors, and potentially
wastewater system operators to implement and support
the converted systems. Availability of well-trained staff
and other human resources will impact the rate of
cesspool conversions. This will require development of
training programs and professional certifications so that
the conversions are implemented successfully, and the
upgraded systems are operated to deliver their
designed performance.

STAFFING/TRAINING/
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PUBLIC OUTREACH, EDUCATION,
AND HOMEOWNERTOOLS

Public outreach and education will be critical to
progressing the cesspool conversion program for
Hawai'i. Most importantly, cesspool owners will need
clear guidance on what steps to take to successfully
convert their cesspools and connection to technical and
financial resources. Homeowner guidance

should include:

= Educational resources on why cesspool conversions
are needed.

= Feasible cesspool conversion options (i.e. connect
to sewer, new decentralized system, or new onsite
system).

= Access to professional engineers who can design
the appropriate system.

= Access to contractors that are qualified and
experienced in constructing the new system.

= Potentially licensed operators that can operate and
maintain the new system.

= Guidance on financial support or funding options.

FIGURE 11. Example Public Outreach Handout
See Appendix H for the full page example handout.
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Technical Memorandum 1

ASSESSMENT OF ONSITE TREATMENT TECHNOLOGY
TESTING AND APPROVAL PROCEDURES UTILIZED BY
OTHER STATES

Executive Summary

Hawai'i's Act 125 requires the upgrade of all 88,000 existing residential cesspools by the year 2050. As a
result, it is expected that these existing onsite sewage disposal systems will be replaced by a more
appropriate technology, some of which may be emerging and innovative in nature.

Onsite wastewater treatment and disposal is regulated by the Hawai'i State Department of Health
Wastewater Branch (DOH). Current Hawai'i regulations for onsite wastewater treatment (OSWT) and
disposal systems include procedures, design criteria, standards, and restrictions for design and installation of
approved standard OSWT technologies (Hawai'i Administrative Rules [HAR] 11-62). Detailed criteria are
provided only for septic tanks (ST), aerobic treatment units (ATU), and absorption trenches/beds. All other
systems and technologies must be approved on a case by case basis, the procedures for which are not
currently specified in detail.

To efficiently review and approve the designs for 88,000 cesspool upgrades, the DOH will likely need a more
prescriptive application and approval process for alternative, innovative, and emerging (AIE) technologies.
AIE technologies are OSWT and disposal technologies not included in existing regulations but may have
benefits over conventional options. The current process for obtaining approval of AIE technologies in Hawai'i
does not prescribe application procedures, fees, timelines, testing durations, sampling protocols,
performance requirements, or renewal periods. In addition, DOH does not currently certify AIE technologies
or maintain a state-approved list of these technologies. Several other states have established rules and
processes for approving AIE technologies. The procedures of other states were evaluated for best practices
to assist DOH in developing a new, efficient application/approval methodology. States investigated include
Delaware, Florida, Maryland, Massachusetts, New Jersey, New York, Rhode Island, and Texas.

Each of the states reviewed utilize different procedures and apply a range of requirements for the approval
of AIE systems. The variation is wide, with some public entities being very prescriptive on processes,
requirements, durations, etc. and having several types of progressive permitting phases to manage; while
other agencies have less complicated procedures. The characteristics and components of these procedures
were compared and evaluated for best practices.

The goal for DOH should be to create a procedure and set of requirements that first and foremost protects
public health and the environment. This goal must be balanced with information and data needs, DOH
review time, program complexity, program staff needs/costs, testing duration, testing costs, testing
oversight, designer needs, installer needs, and homeowner needs/costs. These are numerous and often
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competing factors to consider, and there is no perfect system. An effective system should strive to achieve
the following:

Applicants will not have extensive questions during application preparation.

Most relevant information needed by DOH is included and in a standard format/location to facilitate
efficient review.

There is a small number of types/phases of permits to manage.

Testing of a limited number of water quality parameters by the applicant.

There is a defined protocol for testing, including duration, sampling intervals, and types.

These characteristics were integrated with the assessment of the approval processes of the 8 states and
interviews with some state agencies to develop the following considerations for revision of Hawai'i’s
approval process components (see Appendix A for notes of interviews with other states) :

1.

Additional agency staff. Most state agencies expressed concerns that they are under staffed to
manage their conversion programs. Staff members manage anywhere from 100 to 3,000 permit
applications per staff member per year. Most agencies desire more staff so that they can do more
inspections and follow up on converted systems.
Application fee and program funding. Most states also expressed concerns that they are
underfunded. They recommend adoption of an appropriate application fee that will cover the total
cost of review and approval of new technologies is recommended. Other agencies also recommend
that fees go to a dedicated (versus general) fund for cesspool conversion program management. In
addition, other states recommend point-of-sale conversion and notification of DOH to be required
by law with meaningful fines for non-compliance.
Standardized application forms and templates. Utilizing a standardized application form (form-
fillable) could help to streamline the application review and approval process (Rhode Island form is a
good example). Likewise, standardized templates for required submittals could help the review
process (form-fillable, specific clear format). An example of a local guidance document is the the
Honolulu’s Storm Water Quality Report template. Suggested submittal materials include:
technology description/info, design criteria, installation criteria, operations and maintenance (O&M)
requirements, warranty info, and results of previous studies. Some states also require registered 3
party reports, and/or draft manuals for owners, designers, installers, inspectors and maintainers.
Water quality standards. Consider multiple sets of water quality numerical standards such as:

a. Secondary treatment.

b. Advanced wastewater treatment — for where TN removal is required or desired.

Parameters may include: total suspended solids (TSS), 5-day biochemical oxygen demand (BODs),
pH, alkalinity (Alk), total nitrogen (TN), total phosphorus (TP), ammonia (NHj3), nitrate (NO,), nitrite
(NO3), and fecal coliform. However, interviews with other state agencies showed that the common,
recommended monitoring parameters are total Kjeldahl nitrogen (TKN), NO,, and NOs.

Certified laboratories. Requiring that testing is completed according to National Sanitation
Foundation (NSF), American Society for Testing and Materials (ASTM), or Environmental Protection
Agency (EPA)-approved entities or other by a qualified third party will help to bolster testing
integrity.

Testing period, sampling intervals, and number of systems tested. The testing period for AIE
technologies should be performed for an appropriate time frame to demonstrate satisfactory
performance (e.g. 12 months minimum). The sampling interval should be at least monthly. Multiple
systems should be tested (e.g. minimum of 10). Interviews with other state agencies showed
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sampling and monitoring data can get unwieldy to manage. One common recommendation was for
a good database program to facilitate data management and utilization. A good database program
could help Hawai'i to track long-term performance of systems, inspection/maintenance compliance,
and data/report submissions, which other states have been unable to implement.
Approvals. Consider limiting approvals to just one type of system —called AIE systems. Interviews
with other state agencies showed the common recommendation for a simplified approval process.
Consider having two types Provisional and Approved, to allow a probationary period followed by
conversion to approved. The approval should be permanent, however, there should be a periodic
review of process performance — conducted by a hired third party. Consider maintenance of list of
approved AIE technologies on the DOH webpage.
Consider not issuing official certifications for AIE technologies. Of the states reviewed, three
issued certifications of technologies (Rhode Island, Massachusetts, and New Jersey). When a
technology is approved a certification document is issued. Rhode Island has stopped issuing
certifications because it gives the appearance of an endorsement. This may not be a good approach
for Hawai'i.
Certifications and Training. Consider implementation of a certification program (and maintain lists
on the DOH webpage) for:

a. Designers

b. Installers

¢. Inspector/Maintainers
Consider requiring manufacturers of approved AlE technologies to provide public trainings for the
certified individuals. Other states often require O&M contracts of homeowners or homeowner
training. In addition, other states recommend monitoring inspection services to avoid falsification of
reports.
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1.1 Introduction and Background

According to the US Environmental Protection Agency (EPA), cesspools are underground excavations that
receive sanitary wastewater from bathrooms, kitchens, and washers. The structure usually has an open
bottom and perforated sides (unlined). Domestic wastewater flows into the structure and the solid waste
collects at the bottom of the cesspool and the liquid waste flows out of the perforations. Cesspools are not
designed to treat wastewater but rather to retain solids and allow liquid wastes to percolate into the
subsurface which may be hydraulically connected to groundwater and surface water.

Figure1l.1  Cesspool

Throughout Hawai'i, there are approximately 88,000 cesspools; a majority of which are for single-family,
residential wastewater disposal. In 2018, the Hawai'i State Legislature passed Act 125, which states that by
January 1, 2050 all cesspools in the state of Hawai'i, unless granted exemption, shall upgrade or convertto a
preferred waste treatment system or connect to a sewer system.

Act 132 allowed for the creation of the Cesspool Conversion Working Group (CCWG), with the DOH Director
or designee as the chairperson. Other CCWG members include: the DOH wastewater branch chief or their
designee; four members of the county wastewater agencies of the Counties of Hawai'i, Honolulu, Kaua'i, and
Maui; a member representing the wastewater industry appointed by the president of the senate; a member
of the financial and banking sectors appointed by the speaker of the house of representatives; members of
the University of Hawai'i Institute of Marine Biology and Water Resources Research Center; a member of the
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Hawai'i Associate of Realtors appointed by the Speaker of the house of representatives; a member of the
Surfrider Foundation appointed by the President of the senate; one representative appointed by the
Speaker of the house of representatives; and one Senator appointed by the President of the senate.

The CCWG subsequently retained the Carollo Engineers, Inc. (Carollo) team to support the cesspool
conversion technologies and finance research as a part of the Cesspool Conversion strategy for the state of
Hawai'i.

Existing Hawai'i regulations include an approval process for conventional OSWT technologies such as septic
tanks, aerobic treatment units (ATUs), and disposal technologies, such as soil absorption systems, gravelless
absorption systems, and seepage pits. However, approval of emerging and innovative technologies are on a
case-by-case basis*. AIE technologies are OSWT and disposal technologies not included in existing
regulations, but may have benefits over conventional OSWT and disposal technologies. Other states have
established protocols for reviewing and approving AIE technologies. The Carollo team was tasked with
reviewing and summarizing these protocols for evaluating and approving AIE technologies.

The purpose of this technical memorandum (TM) is to provide an assessment of what other states have done
to date to evaluate and approve emerging and innovative OSWT and disposal technologies. It includes a
summary of Hawai'i's current approval processes for OSWT, disposal, and AIE technologies, and a review of
the approval processes for AIE technologies for Delaware, Florida, Maryland, Massachusetts, New Jersey,
New York, Rhode Island, and Texas. The TM concludes with a summary of the approval processes for AIE
technologies for the aforementioned states and a summary of best practices for approval processes for AIE
technologies in Hawai'i for consideration.

1.2 Existing Hawai‘i Approval Processes for Onsite Disposal Systems and Alternative
Technologies

HAR include regulations for individual wastewater systems (HAR 11-62.31). The following sections
summarize the current approval processes for OSDSs and emerging and innovative wastewater treatment
technologies.

1.2.1 Hawai‘i Approval Processes for Onsite Disposal Systems

The DOH is the agency that oversees on-site systems in the State. The Hawai'i requlations for OSWTs are
contained in HAR 11-62 Wastewater Systems?, subchapter 3 Individual Wastewater Systems. The general
requirements specify:

e A minimum lot size of 10,000 square feet.

e A maximum of 5 bedrooms per system.

e A maximum flow of 1,000 gallons per day per system.

e No cesspools are allowed for new buildings and cesspool upgrades are required when buildings are
modified.

e OSDSs must have an O&M manual.

e  Written approval of an OSDS by the DOH Director is required prior to operation — this requires the
engineer’s certification and the “as-built” plans.

Regulations specify design criteria and procedures for the following approved processes:

e Septictanks.

*HAR 11-62-34 refers to “new and proposed disposal systems.”
2 https://health.hawaii.gov/opppd/files/2015/06/11-62-Wastewater-Systems.pdf
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ATUs.

Soil absorption systems.
Gravelless absorption systems.
Seepage pits.

Hawai'i regulations mention several other systems that must be evaluated on a case-by-case basis including:

e Evapotranspiration systems.
Elevated mounds.

Subsurface and recirculating sand filters.
e Dripirrigation.
Disinfection

There are no design criteria for these other systems, but they are “approved” for use pending submission of
engineering calculations/documentation.

For all OSWT systems, HAR 11-62 requires a site evaluation by a licensed engineer, including site slope, soil
profile, thickness of soil layers, depth to groundwater, depth to bedrock, distance to water bodies and soil
percolation tests (protocol is specified). The rule also specifies minimum separation distances to structures,
property lines, surface waters, trees, other treatment units, and potable water wells.

1.2.2 Hawai‘i Approval Process for Emerging and Innovative Technologies

The approval of innovative, alternative or experimental systems in Hawai'i is done on a case-by-case basis
(HAR 11-62-35). The rules mention composting toilets, incinerator toilets, natural systems, and “other”
systems, and that appropriate NSF or equivalent test procedures must be used and submitted to the DOH
Director3.

The rules specify that innovative systems can be approved if:

e Such systems could benefit the people of Hawai'i.

e The owner agrees to collect operational data for up to 12 months and submit it to DOH.

e The owner agrees to repair or replace the system if the Director finds the system performance to be
unsatisfactory.

The processes for applying, approving, or testing of innovative systems in Hawai'i are not specified in detail.
There is currently no list of approved AIE technologies.

1.3 Review of Approval Processes in Other States

A review was conducted of the practices utilized to approve AIE technologies and equipment in several
states that have large numbers of onsite systems and active conversion programs. Information was gathered
exclusively from publicly-available, on-line resources for each state. While each state evaluated maintains
live websites containing the pertinent information, it is possible that some information is out-of-date, which
is a limitation of this review. It could be that those states/agencies have approved changes that are
scheduled to take effect in the near future or that “unofficial” practices are utilized or exceptions are allowed
that are not reflected in the rules.

In addition to web research, agencies were contacted via phone and email to gather additional information
on “lessons learned” on their respective AIE approval processes, and cesspool conversion programs in

3 Refers to the Director of the Department of Health or the Director’s duly authorized agenda, including a
contractor of the director.
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general. The following agencies responded to requests for additional information on their cesspool
conversion programs:

e Barnstable County Department of Health and Environment (BCDHE), Massachusetts.

e Rhode Island Department of Environmental Management (RIDEM), Rhode Island.

e Delaware Department of Natural Resources and Environmental Control (DNREC), Delaware.
e Suffolk County Department of Health Services (SCDHS), New York.

e Florida Department of Health and Environment (FDOH), Florida.

A summary of the key lessons learned is incorporated to section 1.5. Notes gathered from phone calls and
emails to the agency contacts are included in Appendix A.

1.3.1 Delaware

Delaware is a coastal state (381 miles coastline) which has an estimated 70,000 onsite systems, 18 percent of
which are estimated to be failing. Beginning in 2015, cesspools were banned and required to be replaced
within one year of discovery. The state has a goal to replace 6,074 septic and leachfield systems by 2025.
Low interest loans of up to $35,000 are available to homeowners for replacements with AIE systems.
Delaware has established statewide performance standards for AIE technologies and has developed
licensing for designers, installers, inspectors and maintainers of OSWT systems. Delaware is included in the
study because of the detailed AIE technology approval process they have developed. The drivers for
cesspool conversions were groundwater contamination as well as impaired rivers and streams.

1.3.1.1 Approval of Alternative/Innovative/Experimental Technologies

The State of Delaware DNREC is the agency that oversees onsite wastewater treatment systems in the
State. Delaware*. The Delaware regulations applicable to all OSWT systems are contained in 7 Del.C Ch. 60
Regulations Governing the Design, Installation and Operation of On-site Wastewater Treatment and
Disposal SystemsS. General requirements for the construction of small systems (<2,500 gallons per day
[gpd]) include but are not limited to the following:

e Permitting from the DNREC.

e Wastewater characteristics.

e Designer/contractor/operator/evaluator licensing.
e Site drawings.

e Soil profile notes.

e  Zoning verification.

e Separation distances.

e Disposal system sizing.

e Soil percolation rates.

e Wastewater design flow rates.
e Depth to limiting zones.

The rule also states that all work regarding OSWT systems must be authorized by professionals who have
acquired specific licensure. The classification of licensure consists of:

e (Class A—Percolation Tester.

4 https://dnrec.alpha.delaware.gov
5 http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/DelawareFinalOnSiteRequlations

01112014.pdf
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Class B —Designer (conventional systems).

Class C — Designer (conventional & innovate/alternative).
Class D — Soil Scientist/Site Evaluator.

Class E — System Contractor.

Class F — Liquid Waste Hauler.

Class H — System Inspector.

Class | — Construction Inspector.

Section 5.3.31 is titled “Innovative/Alternative Wastewater Treatment and Disposal Systems”. The rules
state the following reasons in which innovative/alternative systems may be permitted on sites:

The seasonal high groundwater table or limiting condition is found to be deeper than 10 inches.
Installation is necessary to provide sufficient sample data.

The system will be used continuously throughout its life.

Zoning, planning, and building requirements are met.

In case of failure, an acceptable backup system is readily available.

Section 5.3.31.3 is titled “Product Approvals” and states that the approval of an innovative/alternative
system depends on “applications that provide thorough documentation of proven technology”. The
approval of AIE systems that do not meet the requirements set for conventional treatment systems is
granted by DNREC on a case-by-case basis and, as a result, a classification system of approved technologies
does not exist. DNREC, however, maintains a list of approved technologies. The approval process for a
potential AIE system is shown in Figure 1.2 and described as follows:

Application. Applicants submit their request to the DNREC including:

Long-term use data from similar facilities that proves the proposed capabilities, or short-term
documentation from reliable sources (Universities or National Sanitary Foundation
International).

Executive summary describing the system (construction drawings, materials, etc.).

O&M manuals.

Design drawings must be completed by a Class C professional.

If the application is accepted, a permit will be issued specifying installation guidelines, O&M
requirements, and duration and frequency of system monitoring. The system must be constructed and
used within two years of issuance.

Conditions of Approval. The following conditions apply to newly approved, AIE systems:

Installed systems are inspected by a Class C, Class E.2 or Class E.3 wastewater professional, or
both the DNREC and the manufacturer.

If the installation passes all inspections, the DNREC issues the applicant with a Certificate of
Satisfactory Completion.

If the DNREC deems any system unsatisfactory, it is the owner’s responsibility to repair, replace,
or abandon the system.

Regular monitoring of the system will be carried out by the DNREC or its designee, as specified
on the permit.

Testing and Monitoring. Testing and monitoring periods vary from case to case and are
documented in the construction permit found on the DNREC's website. Systems that treat flows
less than 2,500 gpd must either reduce the total nitrogen concentrations by 50 percent orto a
concentration of 20 mg/L.
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Figure 1.2  Delaware Department of Natural Resources & Environmental Control
Alternative/lnnovative/Experimental Technology Approval Process.
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1.3.1.2 Summary of Approved Technologies in Delaware

Delaware has listings online for approved systems and components of the following categories. The
complete list is shown in Appendix B and additional information is on the DNREC website®:
e Advanced Treatment Systems and Units (26 listings).
e Advanced Treatment Components (7 listings including biofilters and biological augmentation).
e Drip Dispersal Systems (4 listings).
e Aerobic Treatment Units (3 units).

1.3.2 Florida

Florida is a coastal state (8,436 miles coastline) which has an estimated 2,600,000 onsite systems serving
one third of the population. The state has shallow groundwater and has had significant water quality issues.
In 2008, legislation was passed that mandated the development of a comprehensive nitrogen reduction
strategy for onsite systems. The resulting studies cost over $5 million. Florida has studied, piloted, and
finally developed design criteria for passive denitrifying leachfields and also has detailed approval processes
for AIE technologies. The emphasis in Florida is on replacement of cesspools and septic tanks with AIE
technologies that remove nitrogen. Florida is included in the study because of the large number of onsite
systems, the detailed AIE technologies approval process developed, and the work they have completed on
passive nitrogen removal technology approval.

1.3.2.1 Approval of Alternative/Innovative/Experimental Technologies

The FDOH is the agency that oversees on-site systems in the state’. The Florida regulations for OSWT
systems are contained in FAC 64E-6 (Standards for Onsite Sewage Treatment and Disposal Systems (FL-
Rules)®. General requirements include but are not limited to the following:

e Wastewater flow capacity.

e Minimum setback distances.

e Separation distance to groundwater/impervious layers.
e Soil testing requirements.

e Effluent pipe sizing.

e Leachfield loading rates.

e Designer and installer licensing.

e Application requirements.

The rules also include standards for the following technologies that can be used “where standard subsurface
systems are not suitable or where alternative systems are more feasible (FL-Rules, Section 6.009):

e Waterless, incinerating, or organic waste composting toilets.
e Sanitary pit privy.

e Mound systems.

e Filled systems.

e Dripirrigation systems.

e Tire chip aggregate systems.

e In-ground nitrogen-reducing biofilters (INBR).

6 https://dnrec.alpha.delaware.gov/water/groundwater/alternative-systems/
7 http://www.floridahealth.gov/environmental-health/onsite-sewage/
8 http://www.floridahealth.gov/environmental-health/onsite-sewage/forms-publications/ documents/64e-6.pdf
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The rules provide detailed requirements for most of these technologies, including design criteria. Part 9 of
this section (FAC 64E-6-009 (9)) is “"Other Alternative Systems” which identifies other technologies such as
“low pressure distribution networks, small diameter gravity sewers, low pressure sewer systems, alternating
absorption fields, and sand filters”. These technologies can be approved where “evidence exists that use of
such systems will not create sanitary nuisance conditions, health hazards, or pollute receiving waters”. There
are no formal design standards or submittals for these systems. The process for obtaining approval for any
other system or component is as follows (FAC 64E-6-009 (8)):

e OSWT System Testing. Complete innovative system testing prior to making a request.
e Application for approval. Application for approval should include the following:
— Detailed system design, construction plans, and certification of performance capabilities by a
Florida licensed engineer.
- Research supporting the proposed system/materials.
- Empirical data showing results of innovative system testing in Florida.
- Adesign, installation and maintenance manual showing how to design and install the system in
accordance with Florida requirements for standard, filled, mounded, gravity-fed, dosed, bed
and trench configurations.

After submission, the material is reviewed by the Onsite Sewage Program to determine whether or not
there is a reasonable certainty of the effectiveness and reliability of the system. If not satisfied the FDOH will
deny. If approved, the manufacturer shall list the FDOH approval date in the installation and design manual.

There are certain specific restrictions to this process (technologies that cannot be approved) and rules for
conventional OSWT systems that also apply to AIE technologies:

e No alternative system can be approved that would reduce the required drainfield size using mineral
aggregate as described in the rules.

e Items which are used to achieve a more advanced level of treatment than the baseline level.

e Aerobic treatment units.

e Septic tank designs, filters, seals, and sealants.

e Additives.

e Header and drainfield pipe, including layout.

e Water table separation and setback requirements.

Florida has a separate process for Innovative System Permits (ISP). Innovative systems are defined as: “an
onsite sewage treatment and disposal system that, in whole or in part, employs materials, devices, or
techniques that are novel or unique and that have not been successfully field-tested under sound scientific
and engineering principals under climatic and soil conditions found in this state.” The ISP permit application
process is shown in Figure 1.3 and described below:

e Third Party Testing. Testing must be done by a third-party testing organization approved through
the NSF environmental technology verification (ETV) program, or at an NSF test facility. If the data
is found to be insufficient, a temporary permit can be issued for further testing and monitoring —
with a fee of $2,500.

e Application for ISP Approval. Applicants must fill out an ISP application form DH 3143 and include
the $2,500 application fee9; the form must be signed by a Florida licensed engineer. They must
supply the following information:

- Research and development studies.

9 www.floridahealth.gov/environmental-health/onsite-sewage/forms-publications/index.html#innovative
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- Results of previous testing.

- Design and installation criteria.

- Performance and reliability data.

- Adisinterested third-party certifier report or a Florida Registered Engineer report.

- Copy of system or product warranty.

- Indicate the number of innovative systems and the testing time period requested.

- Provide a sampling and analysis protocol with a mechanism for assessing performance.
- Provide operation and maintenance manual.

e Conditions of approval. If approved, a one-time ISP is obtained from the Onsite Sewage Program.
This permit is for a limited number of innovative systems to be installed and monitored during a
given period of time. Construction permits must separately be obtained. In addition, the
homeowner acknowledgement forms must be signed, and submitted. These AIE technologies are
classified as engineer-designed performance-based treatment system (PBTS). After testing is
complete and ISP expires, the product can apply for reclassification as an alternative system — PBTS.

The Florida process does not prescribe the exact testing period, or data requirements, but does have
performance criteria for carbonaceous biochemical oxygen demand (CBOD), TSS, TN, TP, and fecal
coliform. They also require testing by either NSF or an NSF-approved facility (ETV) which is highly
prescriptive.
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Figure1.3  Florida Department of Health Innovative System Permit Approval Process

1.3.2.2 Summary of Approved Technologies in Florida

Florida has approved drainfield design standards for “nitrogen-reducing media layers” which includes a
diagram of a layer-cake design that includes an upper drainfield area, a middle unsaturated nitrification sand
layer at least 18 inches thick, and a bottom soil mix denitrification layer at least 12 inches thick (64E-6.009
(7)). The middle and bottom layers must be 12 inches wider and longer than the layers above them. The
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bottom layer must be at least 6 inches above the seasonal high-water table. The nitrification layer is sand
and the denitrification layer is 40-60 percent wood chips/shavings/sawdust with the remainder fine
aggregate.

Florida also has listings on-line for approved systems and components of the following categories®:
1. Approved Products and Components
Alternative Drainfield Products (14 listings including chambers, tire chips and drip irrigation)
Composting Toilets (5 listings)
Incinerating Toilets — NSF Protocol P157 (one listing for a product in Norway)
Fibers for Concrete Receptacles (12 listings)
Pump Chamber Inserts/Filtered Pump Vaults (5 listings)
Septic Tank Designs (dozens of listings)
Septic Tanks Meeting HS20 Traffic Standards (18 listings)
Septic Tanks Outlet Filters (18 listings)
Septic Tank Seals and Sealants (8 listings)
2. Advanced Systems (ATUs, Performance-Based and Innovative Systems)
a. Tanks Approved for use with Aerobic Treatment Units (ATUs) (dozens of listings)
b. Advanced Systems and Permitted Maintenance Entities (21 listings of systems, dozens of
service providers)
c. Performance-Based Treatment Systems Including Innovative (not a listing, gives performance
data)
d. NSF 40 Certified ATUs (35 listings)
e. NSF 245 Certified ATUs (9 listings)
3. Nitrogen-Reducing Systems for Springs Protection
a. NSF 245 Certified ATUs (same 9 listings as above)
b. Nitrogen-Reducing Performance-Based Treatment Systems (PBTS) (13 listings)
c. Inground Nitrogen-Reducing Biofilters (INRBs) — not a listing, just refers to the rules

T Te Mo oap oo

1.3.3 Maryland

Maryland is a coastal state (3,190 miles coastline) which had an estimated 420,000 onsite systems in 2004
when a bill was passed to upgrade OSWT systems to remove nitrogen. They found that OSWT systems
contributed about 6 percent of nitrogen to Chesapeake Bay. The emphasis is on replacement of cesspools
and septic tanks with AIE technologies that remove nitrogen. An average of 1,200 OSWT systems are
converted to AIE systems annually. A total of 12,000 have either been connected to sewer or converted to
AIE. Grants of up to $20,000 are available to homeowners for replacements with AIE systems. The money
comes from a sewer fee ($5/yr) and an OSWT system fee ($60/yr). From 2016-2018, Maryland spent about
$10.1 million per year to help install 1,000 AIE systems. Maryland is included in the study because of the
large number of AIE technologies approved and installed.

1.3.3.1 Approval of Alternative/Innovative/Experimental Technologies
The Secretary or the Secretary’s designee of the Maryland Department of the Environment (MDE) is the
Approving Authority that oversees OSDS within the state®. Regulations on all onsite sewage disposal

systems are contained in the Codes of Maryland (COMAR) 26.04 (Regulation of Water Supply, Sewage
Disposal, and Solid Waste*2. The general requirements specify:

e  Minimum lot area.

1° http://www.floridahealth.gov/environmental-health/onsite-sewage/products/
1 https://mde.maryland.gov/Pages/index.aspx
12 http://www.dsd.state.md.us/COMAR/SubtitleSearch.aspx?search=26.04.02.*
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e Maximum density of 160 residents per square mile.

e One building per system.

e Approval of OSWT systems by the Approving Authority or a third party approved by the Approving
Authority.

e OSWT systems may require an operating permit by the Approving Authority.

e Localjurisdictions may establish a management entity for OSWT systems.

Site evaluations are required by the approving authority, which include topography, geology, soil
classification, hydrology, surface and subsurface drainage conditions, soil test results and boring logs,
requirements for seasonal testing, performance of OSWT systems and wells in the area, and potential
impacts of new OSWT systems on water wells in adjacent areas. Percolation test requirements, minimum
drainage soil depths, minimum slopes, and horizontal separation distances from various features are also
established in COMAR 26.04; however, it does not specify any qualifications for parties who may conduct a
site evaluation.

MDE may approve new technology or experimental systems for situations in which a public sewer is not
available and conventional OSWT systems are incapable of solving the issue. Approved systems are called
best available technologies (BAT) and are summarized in Table 1.1. BATs are placed in one of four
categories: Class |, Class Il, Class lll and Class IV.

Table1.1  Classification of AEI On-Site Wastewater Treatment Systems in Maryland

Technology Cost of
Type and Probation | Renewal | Application/

Description Requirements

Degree of Period Period Permit
Certification Process

Total-N reduction to 30 mg/L
or less, Successfully
completed Maryland field
verification

Fully approved
Class | treatment units; Field 2 years N/A TBD
verified; Grant eligible

Currently undergoing Currently undergoing

Class field verification 2 years N/A TBD Maryland field verification
Total-N reduction to 48 mg/L
or less, NSF 245, NSF 40
. . Class I, CAN/BNQ 3680-600,
Class Il z:f'?b‘l’:”f'ed' Grant 2 years N/A TBD CEN Std. 12566-3 or
9 equivalent certification, Must
be paired with Class IV soil
disposal system
Approved Soil
Distribution System Nitrogen reduction of 20-
(SDS); Sand Mound, 30 percent without
Class IV At-Grade, or Low N/A N/A TBD pretreatment; 75 percent with
Pressure Dosing pretreatment
Dispersal
Class V Waterless Toilets N/A N/A TBD N/A
Notes:

(1) N/A=notapplicable
(2) TBD =to be determined
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The steps in the overall approval process for BATs are shown in Figure 1.4 and summarized below:

e Application. Submit an application to the local Approving Authority for review. The Approving
Authority may perform a site evaluation with the Water Management Administration’s Regional
Consultant, or request the applicant present a hydrology report, performed by a professional
consultant.

e Conditions for Approval. A permit to design the system is granted to the applicant if both the
Approving Authority and MDE determine that the site meets the general requirements:

The proposed system must be designed by a professional engineer, environmental health
specialist, or other qualified consultant as determined by the Approving Authority.

One set of drawings will be submitted to the Approving Authority and MDE for concurrent
review and approval to construct.

The applicant must submit a satisfactory agreement between the applicant, the Approving
Authority and MDE if special operation or extensive maintenance is required.

A permit to construct the OSDS is issued by the Approving Authority once the applicant submits
a copy of the land records notice that the area is served by a non-conventional OSDS.

e Monitoring. MDE monitors the newly installed OSDS for a minimum of 2 years.
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Figure1l.4 Maryland Department of Environment Best Available Technologies Approval Process
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1.3.3.2 Summary of Approved Technologies in Maryland
Maryland has listings on-line for approved systems and components of the following categories®:

1. BAT Class | - Alternative Treatment Units (9 listings)
2. BAT Class Il - Alternative Treatment Units (5 listings)
3. BAT Class lll - Alternative Treatment Units (2 listings)
4. BAT Class IV (no product listings; design criteria is given)
a. Sand Mound SDS
b. At-Grade SDS
c. Shallow Placed Low Pressure Dosed Dispersal SDS
5. BAT Class V - Compost Toilet (1 listing — Clivus Multrum)

1.3.4 Massachusetts

Massachusetts is a coastal state (1,519 miles coastline). The number of OSWT systems in Massachusetts is
not readily available, but Massachusetts has a well-developed approval process for AIE technologies,
including pilot stage, provisional use, and general use categories. Grants of up to $25,000 plus tax credits up
to $1500 per year for 4 years for a maximum total of $6,000 are available to homeowners for replacements.
Massachusetts is included in the study because of their detailed AIE approval process.

1.3.4.1 Approval of Alternative/Innovative/Experimental Technologies

The Massachusetts Department of Environmental Protection (MassDEP) provides oversight of all OSWT
systems in the state4. The Massachusetts regulations on OSWT systems are contained in 310 CMR 15.000:
Title 5 of the Environmental Code®s. The general requirements specify:

e Maximum design flow of 10,000 gpd.

e Septic systems shall treat no more than one facility.

e Connection to sewer is mandatory if feasible.

e All septic tanks, distribution boxes, pump chambers, dosing chambers and grease traps are
watertight and constructed of non-corrosive materials.

e More stringent requirements may be established by Local Approving Authorities (LAA).

Massachusetts developed an approval program for innovative, alternative, or experimental OSWT systems.
These alternative systems may be considered for use in areas where connection to a municipal sewer system
is not feasible, or to serve a facility in a nitrogen sensitive area which exceeds the minimum design flow of
440 gpd. To have an OSWT systems approved in Massachusetts, the system must go through a series of
approval stages which is summarized in Figure 1.5 and as follows:

e Application. Submit a formal application to MassDEP or an agent authorized by MassDEP. Seek
approval from LAA first if applying for site specific piloting approval. MassDEP may request
additional information on the proposed system, such as performance evaluations of systems in
other jurisdictions.

e Conditions of Approval. Pilot testing approval is issued under the following conditions:

- Technical data of field performance shows environmental protection equal to or better than
conventional OSWT systems.

1 https://mde.maryland.qov/programs/Water/BayRestorationFund/OnsiteDisposalSystems/Pages/index.aspx
4 https://www.mass.gov/orgs/massachusetts-department-of-environmental-protection
15 https://www.mass.qov/doc/310-cmr-15000-title-5-of-the-state-environmental-code/download
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- The applicant presents an environmental monitoring and reporting plan for at least 18 months
of operation.
- The applicant provides a contract to the LAA and MassDEP ensuring that operation and
maintenance will be performed appropriately by the vendor or other acceptable means.
e Provisional use approval is issued under the following conditions:
- Atleast 75 percent of the systems in the piloting phase meet the general requirements for at
least 12 months.
- The applicant publishes notice of the application in the Massachusetts Environmental Policy Act
(MEPA Environmental Monitor).
- The applicant presents an environmental monitoring and reporting plan for at least 3 years of
operation of the first 50 systems.
e Upon receiving the performance report of the provisional stage, MassDEP takes action:
- Certify the system for general use if 90 percent of systems meet the general requirements.
- Request additional evaluation at the discretion of MassDEP.
- Disapprove use of the system if failed, failing or non-compliant with 150 CMR 15.000.

When certified for general use, MassDEP publishes a notice of the application in the MEPA Environmental
Monitor and may establish special conditions to ensure environmental protection, and LAAs can impose
additional conditions. The use of a system that has been denied for general use may still be permitted for
use under 314 CMR 5.00: Ground Water Discharge Permit Program. Remedial use may be granted to
systems that are likely to improve existing conditions of a particular site, under the conditions that the
system is used for upgrading a failed, failing, or noncompliant system; the design flow is less than

10,000 gpd and will not increase; and the applicant provides proof that the system is successfully used for at
least one year in other jurisdictions with similar climate conditions to Massachusetts. Approval for remedial
use, however, does not provide a basis for provisional and general use approvals.
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Figure 1.5

Massachusetts Department of Environmental Protection OSWT System Approval Process

1.3.4.2 Summary of Approved Technologies in Massachusetts

Massachusetts has listings on-line for approved systems and components of the following categories®*:

e General Use

Alternative Treatment Systems and Components (15 listings, including pump vaults and
recirculating sand filters)

Alternative Aggregate (1 listing — polystyrene aggregate)

Alternative Soil Absorption Systems, Patented Sand Filters and Chambers (13 listings)
Secondary Treatment Units (12 listings, including Aerobic Treatment Units)

e Piloting Use

Alternative Treatment Systems (6 listings)

6 https://www.mass.qov/quides/approved-title-5-innovativealternative-technologies#-remedial-use-
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- Alternative Treatment Components (4 listings, including bubblers, filters, and phosphorous
reducing devices)

Provisional Use

- Alternative Treatment Systems (9 listings)

- Alternative Treatment Components (2 listings — biofilters)

Remedial Use

- Bottomless Sand Filters (Generic)

- Recirculating Sand Filters (Generic)

- Composting Toilets (Generic)

- Alternative System Components (5 listings, including aeration devices, biofilters, and biological
augmentation)

- Drip Dispersal Systems (2 listings)

- Alternative Soil Absorption Systems, Patented Sand Filters and Chambers (7 listings)

- Secondary Treatment Units (15 listings)

Effluent Tee Filters

- 15listings

1.3.5 New Jersey

New Jersey is a coastal state (1,792 miles coastline). The number of OSDSs in New Jersey is not readily
available, but since 2012 cesspools must be upgraded upon property sale or transfer. New Jersey was
included in this study because it has a very simple approval process for AIE technologies.

1.3.5.1 Approval of Alternative/Innovative/Experimental Technologies

The New Jersey Department of Environmental Protection (NJDEP) is the agency that oversees onsite
systems in the state. The New Jersey regulations of OSWT systems are contained in N.J.A.C. 7:9A Standards
for Individual Subsurface Sewage Disposal Systems. The general requirements specify:

1.
2.

6.
7.

Maximum total daily volume of sewage per dwelling unit = 2,000 gpd.

OSWT systems are limited to treat no more than one property for sewage wastes only, and no more
than the maximum total daily volume unless a treatment works approval (TWA) or New Jersey
Pollution Discharge Elimination System (NJPDES) permit is issued by NJDEP.

OSWT systems shall not be installed, constructed, altered or repaired without first obtaining
necessary permits.

Effluent discharge into any well, onto the ground surface or into any water course is prohibited.
Installation of an OSWT systems will be denied if a sanitary sewer line is within 100 feet of the
property to be served and connection to the sewer line is feasible.

Cesspools, privies, outhouses, latrines, and pit toilets are prohibited.

Seepage pits may be allowed with compliance to N.J.A.C7:9A-7.6.

For all OSWT systems, N.J.A.C. 7:9A requires a site evaluation to be performed, including slope, surface
drainage and flood potential (protocol is specified). The rule also specifies minimum separation distances for

7 https://www.state.nj.us/dep/dwq/pdf/njac79a.pdf

FINAL | JULY 2020 | 1-21


https://www.state.nj.us/dep/dwq/pdf/njac79a.pdf

HAWAI‘| DEPARTMENT OF HEALTH | CESSPOOL CONVERSION TECHNOLOGY RESEARCH | TM 01

reservoirs, water service lines under pressure, water courses, occupied buildings, property lines, disposal
fields, existing seepage pits and cesspools, and in-ground swimming pools.

In New Jersey, the approval of AIE systems is documented in a certificate of compliance. This is explained in
N.J.A.C. 7:9A-3 Administration. The overall steps in the approval process for OSWT systems in New Jersey
are summarized in Figure 1.6 and below:

e Application. Submit an application (standard form) for a construction permit to the administrative
authority along with soil logs, soil test data, design data and calculations, and plans and
specifications, all of which must be stamped and sealed by a septic system designer.

If the administrative authority determines that the system does not meet one or more of the
general requirements of N.J.A.C. 7:9A, the applicant will be directed to apply for a treatment works
approval (TWA) and an NJPDES permit. The application should include endorsements by the
administrative authority, and supporting documentation with proof of surface and groundwater
quality protection.

e Approval. NJDEP and/or the administrative authority reviews the application and issues the TWA if
the criteria are satisfied. Upon issuance of the TWA, the administrative authority may issue final
design approvals, and any deviations from the general requirements will be stated in the TWA. A
certificate of compliance is issued by NJDEP under one of the following conditions:

- The administrative authority makes sufficient inspections of the construction and installation
process, or

- Alicensed professional engineer submits a signed and sealed statement in writing that the
system was located, constructed, installed or altered in compliance with the general
requirements.

NJDEP does not specify probation periods, or effluent water quality limitations. They also do not provide a
classification system of alternative and innovative technologies. However, NJDEP describes experimental
systems as “new technologies which may improve the treatment of sanitary sewage prior to discharge or
allow environmentally safe disposal of sanitary sewage in areas where standard sewage disposal systems
might not function adequately”. Advanced wastewater pretreatment components are used for altering an
existing system to meet the increasing sanitary sewage volume of a site.
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Figure1.6  New Jersey Department of Environmental Protection OSDS Approval Process

1.3.5.2 Summary of Approved Technologies in New Jersey
New Jersey has listings on-line for approved systems and components of the following categories*:

1. Aerobic Treatment Units (dozens of listings)

2. Alternatives to Laterals and Filter Material (21 listings)
3. Dripper line/ Drip Tubing (2 listings)

4. Tire Chips (Generic)

1.3.6 New York

Suffolk County is the best example of an approval process for OSWT systems in New York State. Itis a
coastal county (980 miles coastline) which has an estimated 252,000 cesspools and 108,000 other OSDSs
placing 75 percent of the population on OSWT systems. Their replacement efforts are driven by protection

8 https://www.nj.gov/dep/dwg/owm ia.htm
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of drinking water aquifers from nitrogen contamination. They have identified 209,000 priority systems and
estimate a need to replace almost 2,600 per year based on home sales. Suffolk County awards grants up to
$30,000 per system for replacements that utilize AIE technologies and can award about 200 per year
currently. Future funding will ramp up grants to 1,000 per year. At least 550 AIE system installations have
been approved. Suffolk County is included in the study because of the large scale of the cesspool issue and
the detailed and well-defined approval program they have developed.

1.3.6.1 Approval of Alternative/Innovative/Experimental Technologies

Suffolk County Department of Health Services (SCDH) is the agency that oversees on-site wastewater
treatment systems?®92°, The regulations for modified subsurface treatment in Suffolk County are found in
The Suffolk County Code Chapter 760-610%*. General requirements include the following standards: project
location, sewer availability, subsoil and groundwater conditions, wastewater flow capacity and water
quality. The approval process of innovative and alternative onsite wastewater treatment systems is detailed
in the Suffolk County Code 760-19-10422. In order for a permit to be issued for the construction of an AIE
system, it must be on the SCDH’s list of approved technologies. The approval process is summarized in
Figure 1.7 and below:

e Application. Submit documents to the SCDH including an engineering report describing the
technology with process design calculations and drawings prepared by a licensed professional
engineer. The application should also include performance data of previously installed and tested
systems at a testing facility acceptable to the SCDH. The system must have been tested at full-scale
with a minimum design capacity of 440 gpd. Influent and effluent sampling results collected over a
minimum of one year at a maximum of 30 day intervals for total nitrogen (TN), total Kjeldahl
nitrogen (TKN), ammonia (NH3), nitrite (NO,), nitrate (NOs), pH, BODs, TSS, and alkalinity analyzed
by a certified lab are required. The Department reviews the submitted items and issues a written
determination to either approve or deny the technology within 60 days.

e Conditions of approval. The OSDS must be installed so that it can function by gravity flows.
Effluent samples must be tested by state certified laboratory at least every 30 days after the system
reaches equilibrium for TN, TKN, NHs, NO3, NOs, pH, BODs, TSS, and alkalinity. When approved,
the technology will be added to the SCDH's approved list and is subject to a series of approval
phases before becoming fully available. A final guidance document must be submitted (design,
installation, O&M). The applicant must provide training to the SCDH and Industry. The technology
must be installed, operated and maintained according to guidance document.

e Testing and Monitoring. Duration and frequency of sampling of the effluent varies by approval
phase (see Table 1.2) and must be analyzed by a state-certified laboratory. The four approval phases
are experimental, piloting, provisional, and general use. To advance from one phase to the next, the
technology must meet the requirements stated in the Suffolk County Code 760-19-104. A summary
of the approval phases for Suffolk County New York is displayed in Table 1.2.

9 https://www.suffolkcountyny.gov/health

20 https://www.suffolkcountyny.gov/health

21 Sewage Facilities Requirements for Other Construction Projects (Other Than Single-Family Residences and
Conventional Single-Family Residential Subdivisions or Developments): Suffolk County Sanitary Code - Article 6
2222 Approval Process for I/A OSWT: Suffolk County Sanitary Code - Article 19
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Table1.2  Classification of AIE On-Site Wastewater Treatment Systems in Suffolk County, New York (NY)

Cost of
Approval Number of | Probation | Application Additional

Sample Frequency

Phase Installations Period [Permit Requirements

Process

e Full technical report
of sampling results,

Every 36 Months (residential), * Show that total-N
General Use or At least 20 N/A NA effluent is less than

. 19 mg/L in
Every 12 months (commercial) 100 percent of
Provisional 1 data
set
Every 12 Months (residential), e Show that total-N
or 205 effluent is less than
Provisional 2 Every 12 months, unless At least 20 years NA 19mg/Lin
seasonal then every month of 75 percent of total
operation (commercial) piloting data set
Bi-Monthly for 12 months
(residential), and .
Provisional 1 Monthly for 12 months; 20 203 NA * Same rgqmrements
. o years as Provisional 2
Bi-monthly for an additional 12
months (commercial)
e Have NSF 245
certification, or
e EPA Environmental
Technology
Verification
o Monthly; At least 8; 1t02 Prog.r.am .
Piloting 12 months rolling average no more years NA Certification, and
J J than 12 e Show that total-N
effluent is less than
19mg/Lin
75 percent of total
experimental data
set
. Monthly; Atleast 3; 1t02 * Engineering report
Experimental i no more NA by a licensed P.E.,
12 months rolling average than 5 years o Lab test data

Notes
(1) N/A=notapplicable
(2) NA=notavailable
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Figure1.7  Suffolk County Department of Health Approval Process for Innovative and Alternative Onsite
Wastewater Treatment Systems
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1.3.6.2 Summary of Approved Technologies in Suffolk County NY

As of this date, the Suffolk County Department of Health Services List of Approved Innovative and
Alternative Onsite Wastewater Treatment Systems (I/A OSWT) consists of:

e Six experimental technologies.
e Two piloting technologies.
e Eight provisional technologies.

Of the six experimental technologies, only two are currently installed—Lined Nitrogen Reducing Biofilters
and Unlined Nitrogen Reducing Biofilters. There are currently no piloting technologies in use. SCDHS
Division of Environmental Quality reports that there were 545 I/A OSWT system permit approvals and
169 installations as of 12/31/2018 (2018 Report on the Performance of Innovative and Alternative Onsite
Wastewater Treatment Systems?3).

1.3.7 Rhode Island

Rhode Island is a coastal state (400 miles coastline) which had an estimated 25,000 cesspools in 2007 when
they passed a cesspool act to replace the 1,400 high priority cesspools (near coast, aquifers, and drinking
water wells). It appears that the priority systems have been upgraded and since then a point-of-sale required
upgrade approach has been adopted for cesspools in other areas. It is unclear how many cesspools remain in
Rhode Island, however, as of 2015, almost 21,000 AIE technologies have been installed (these are not all for
cesspool replacements, many are new homes). The cost of the program is unknown, however, the state
received an EPA grant of $3 million dollars to create a plan/strategy and Rhode Island has created a low-
interest loan program which has distributed at least $12.4 million dollars in 783 loans to homeowners to
assist with upgrades. Rhode Island is included in the study because of the large number of AIE technologies
approved and installed.

1.3.7.1 Approval of Alternative/Innovative/Experimental Technologies

The Rhode Island Department of Environmental Management (RIDEM) is the agency that oversees on-site
systems24. The Rhode Island regulations for OSDSs is contained in 250-RICR-150-10-6 (Rules Establishing
Minimum Standards Relating to Location, Design, Construction and Maintenance of Onsite Wastewater
Treatment Systems (RI-Rules®5). General requirements include but are not limited to the following:
wastewater flow capacity, minimum setback distances, separation distance to groundwater/impervious
layers, soil testing requirements, effluent pipe sizing, leachfield loading rates, designer and installer
licensing, application requirements, etc.

Section 6.41 addresses "“Alternative or Experimental Technology Approval”. In order for a permit to be
issued for construction of a non-standard technology in Rhode Island, it must have been approved and
certified and appear on the RIDEM’s approved list. The overall steps in the approval/certification process are
summarized in Figure 1.8 and below:

e Application. The application to RIDEM must include several submittals for the proposed
technology, such as technology information, approval/denial history, performance data, design
criteria, installation criteria, operation and maintenance/cost/monitoring requirements, failure
history, and draft guidance document for owners, designers, installers, and inspectors/maintainers.

23 https://reclaimourwater.info/Portals/60/docs/2018 Performance Evaluation of IAOWTS Appendices 11-18-
2019.pdf

24 http://www.dem.ri.gov/programs/water/owts/

25 https://rules.sos.ri.gov/requlations/part/250-150-10-6#meta-details
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The application is reviewed by the OSDS Technical Review Committee which provides a
recommendation within 90 days. The Director may approve or deny as submitted, and/or
recommend resubmission with suggested modifications; with reclassification; or both.

e Conditions of approval. Once approved, a final guidance document must be submitted (design,
installation, O&M). The applicant must provide training for licensed designers, installers and
inspectors/maintainers. The technology is certified for use in Rhode Island and is added to the
approved list. The certification contains: general design requirements, general certification
requirements, operation and maintenance requirements, and reporting requirements.

e Monitoring and Testing. The Director may require monitoring/sampling, performance reports,
annual summary reports.

Several degrees of approval certifications exist. An AIE technology’s classification depends mainly on the
timeframe of available data that shows the DEM’s general requirements have been met. Table 1.3
summarizes the various AIE approval classifications in Rhode Island.

Table1.3  Classification of AIE On-Site Wastewater Treatment Systems in Rhode Island

Technology Cost of
Type and Renewal Number of Probation | Application/ " .
. . . . A | R
Degree of Period Installations Period Permit dditional Requirements
Certification Process
Alternative At least10inRI, or
System Permanent At least 10 in each of 3 4 years NA
Class One other states
Alternative £ 5 Atleast10inRI, or b trate th
ver e Demonstrate theory or
System Y At least 10 in each of 1 2 years NA . Y
years applied research
Class Two other state
Alternative
System £ c At least10inRI, or ¢ Har\ﬁc_NStF 24;] that
ver certification Show tha
Class Two with y At least 10 in each of 1 2 years NA .
) years total-N effluent is less
nitrogen- other state
. than 19 mg/L
reduction
Alternative At least10inRI, or e Manufacturer's and
Component Permanent At least 10 in each of 3 2 years NA material standards are
Class One other states met
Alternative E c At least10inRI, or e Manufacturer’s and
ver
Component :a:/s At least 10 in each of 1 1year NA material standards are
Class Two y other state met
e Demonstrate that it
works in practice and
theory
. At i ird-
Experimental NJA t least 3 and no more 2 years NA o Subjfect fco third-party
than 10 in RI monitoring
e Abandon and replace
with approved
technology upon failure
Notes

(1) N/A=notapplicable
(2) NA =not available
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Figure1.8  Rhode Island Department of Environmental Management Alternative and Experimental
Technologies Approval Process
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1.3.7.2 Summary of Approved Technologies in Rhode Island

The RIDEM website contains a list of the approved and certified Alternative/Experimental Technologies
according to RIDEM’s standards?®. There are:

e Three Class |-Alternative Systems

e Nine Class ll-Alternative Systems

e 14 Class I-Alternative Components

e Seven Class llI-Alternative Components
e Zero Experimental Technologies

Most technologies approved as Alternative Systems were described by the system’s capability to
significantly reduce the effluent concentrations of BOD; TSS; fats, oil, and grease (FOG); and TN. The most
common approved components are chambered leachfields and effluent filters. The list does not currently
contain any “Experimental” technologies.

1.3.8 Texas

Texas is a coastal state (3,359 miles coastline) where about 45,000 new onsite systems are installed every
year and 25-35 percent of the population is served by such systems (possibly 2 to 3 million systems total).
The state has developed a rigorous approval process for proprietary and non-standard treatment systems.
Texas is included in the study because of the large number of onsite systems they have, the rigorous AIE
technologies approval process developed, and the large number of AIE technologies they have approved.

1.3.8.1 Approval of Alternative/Innovative/Experimental Technologies

The Texas Commission on Environmental Quality (TCEQ) is the agency that oversees the installation of
OSWT systems. The Texas regulation of onsite sewage facilities (OSSFs) is contained in 30 Texas
Administrative Code (TAC) Chapter 285 On Site Sewage Facilities?”. Subchapter D (Planning, Construction
and Installation Standards) contains the rules on approval of systems?8. The Standards include the following
elements:

1. Site Evaluation
a. Soil analysis
b. Groundwater evaluation
c. Surface drainage analysis
d. Separation requirements
2. Selection criteria for treatment and disposal systems
3. Criteria for sewage treatment systems
a. Pipe from building to treatment system
b. Standard treatment systems: 1) Septic tanks, 2) Intermittent sand filters
c. Proprietary Treatment Systems
d. Non-Standard Treatment Systems
e. Effluent quality
4. Criteria for effluent disposal systems
Other Requirements
6. Emergency repairs

w1

26 http://www.dem.ri.gov/programs/benviron/water/permits/isds/pdfs/ialist.pdf
27 https://www.tceq.texas.gov/rules/indxpdf.htm|#285
28 https://www.tceq.texas.qov/assets/public/leqal/rules/rules/pdflib/285d.pdf
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Abandoned tanks, boreholes, cesspools and seepage pits
Water treatment equipment and appliances

Prevention of unauthorized access to OSSFs

10. OSSF maintenance and management practices

o o N

The regulations that are most relevant to AIE systems are 3c Proprietary Treatment Systems and 3d Non-
Standard Treatment Systems. The difference is that 3c applies to vendor-supplied units and 3d applies to
emerging or experimental designs not yet commercially available. The approval process for 3c is
summarized in Figure 1.9 and below:

e Testing. Two testing options for proprietary treatment systems are provided.

- Method A. Systems tested by NSF and listed as NSF 40 — Class | systems, or by an American
National Standards Institute (ANSI) accredited testing institution, or by other standards
approved by the executive director.

- Method B. Systems not approved by Method A may only be approved through independent,
third party testing for 2 years; and all supporting data submitted for approval by the executive
director. The third party must obtain a temporary authorization from the executive director
before testing; containing the number of systems to be tested (between 20 and 50), location of
test sites (must be similar to where the technology will be used if approved), how the system
will be installed and maintained, testing protocol for collecting/analyzing samples, equipment
monitoring procedures, and provisions for data recording and data retention to evaluate
performance and the effect on public health, groundwater and surface waters. The third party
must obtain construction authorization from permitting authorities, and must notify
homeowner that it is approved only for testing, if it fails, it will be replaced with an approved
system at manufacturer’s expense. It remains the manufacturer’s responsibility until final
authorization is received.

e Application. After completion of 2-years of testing, submit a detailed report on the performance.
The director can issue conditional approval or deny use.

e Monitoring and Ongoing Review. Conditional approval only applies to use in similar areas, and is
for a specified monitoring period not to exceed five years. The AIE system must be monitored
according to a plan approved by the director. Approval or disapproval will be based on performance
during the monitoring period. Upon successful completion of the monitoring period, the monitoring
requirements can be lifted, the notice of approval made permanent for the test systems, and system
is deemed suitable for use in similar areas. Approved systems must be reviewed every seven years —
to be completed prior to the end of the seven-year period. System reviews must be performed by a
third party such as NSF, ANSI- accredited, or other independent third party approved by the
director. The review shall include evaluation of short-term and long-term effectiveness, structural
integrity, maintenance of the system, owner access to maintenance support, any impacts the
system had on the environment, and effectiveness of the manufacturer’s installer training program.
Any system not approved due to the review shall be removed from the approved list.

The approval process for Non-Standard Treatment Systems (3d) is the same as for Proprietary Treatment
Systems. The Non-Standard systems section is applicable to any system not covered in 3b (standard
treatment systems) or 3c. (proprietary treatment systems)

The Texas process does not prescribe data requirements (number of samples), but does prescribe the testing
period, and does have performance criteria for CBOD, TSS, TN, TP, and fecal coliform. They do not require
testing by NSF or a NSF-approved facility, but if not by NSF, there must be at least 20 systems tested by an
approved, independent third party.
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Figure1.9  Texas Commission on Environmental Quality Proprietary and Non-Standard Treatment Systems
Approval Process
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1.3.8.1 Summary of Approved Technologies in Texas

Texas maintains online lists of approved systems29 as follows:

Composting toilets: 13 models of one brand and 16 models of another brand
Disinfection devices: none listed

Disposal systems: 6 brands with 6, 9, 1, 11, 1, and 3 models

Effluent filters: 6 brands with 6, 2, 1, 50, 1, and 4 models

Treatment systems: numerous systems by size:

- 400-550 gpd: 26 brands

- 600gpd: 19 brands

- 700-890 gpd: 24 brands

- 900-1100 gpd: 22 brands

- 1200-1500 gpd: 20 brands

1.4 Comparison of Approved Technologies, System Requirements, and
Advanced/Innovated/Emerging Technologies Approval Processes

Table 1.4 compares the AIE onsite system approval processes for eight states studied. The table lists a
variety of approval components such as types of systems, renewal/probationary periods, application
submittal requirements, testing requirements, and training/certification requirements.

Each of the eight states reviewed utilize different procedures and have varying, specific requirements for
approval. The variation is wide, with some states being very prescriptive on processes, requirements,
durations, etc. and having several types of progressive permitting phases to manage; while others have less
complicated procedures. Some observations and comparisons of the approval processes are as follows:

1.

Types: There are as few as one type/phases of systems, Delaware and as many as five or six (Rhode
Island and New York). Most states have just 2 or 3 categories. Fewer types of alternative systems
and phases of approval are likely easier to manage.

Probationary Periods: The range for probation is from one to five years followed by permanent
approval. Only three of the eight states studied have required probationary periods. Probationary
periods seem like a good idea to ensure that AIE technologies perform as expected for extended
periods and some studies (Suffolk County, NY) have shown that 20 percent of systems do not
perform as well over time. However, it results in additional burdens on regulators with the
responsibilities of tracking and monitoring.

Renewal Periods: The range is from non-renewal for experimental systems, to one to five years for
probationary systems, to seven year system reviews of approved systems, to permanent approval
(no renewals required). It seems prudent to have a renewal or review period even for “permanently”
approved technologies. This renewal/review period could be as long as 10 years.

Review Periods and Fees: Review periods range from 15 to 90 days. Some states do not specify a
review period. Application fees ranged from $115 to $3,675.

Required Application Submittals: There is quite a bit of common ground in this component with
most states requiring extensive submittals. These include technology description/info, design
criteria, installation criteria, O&M requirements, warranty info, and results of previous studies.
Some states also require registered third party reports, and/or draft manuals for owners, designers,
installers, inspectors and maintainers.

29 https://www.tceq.texas.qov/permitting/ossf/ossf-products
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10.

11.

12.

13.

System Testing: Most states provide alternatives including NSF, NSF-approved sites, EPA-
approved sites, or university labs. Some states only allow NSF or other certified testing
sites/organizations. Current practice in Hawai'i allows testing by NSF or other approved such as
universities.

Number of systems that must be tested: Several states do not specify any number and leave it to
the proposer to suggest — thus, the minimum could be one. For those states that specify a number,
the range is from three to five for experimental systems, to 10 for probationary systems, to a
minimum of 20 (and max of 50). It would seem that at least 10 to 20 systems should be tested in
state at locally typical sitesprior to "permanent” approval.

Water Quality Parameters to be Monitored: All require TSS, BODs (or CBODs), pH, and alkalinity.
Many also require TN, TP. Some also require NO,, NOs, NH3, TKN, FOG, and/or fecal coliform. At
least one state requires all data to be produced by a state certified laboratory. In general, more data
is better, however, data is expensive and especially from certified laboratories.

Testing Period: Some states do not specify a period. Most specify at least one year, and some
states specify two or four years. Some specify the NSF testing period which is approximately nine
months.

Sampling Interval Requirements: Some states require monthly or quarterly sampling, but most do
not specify the sampling interval — leaving it up to the applicant to propose. It seems important to
specify the sampling interval. Monthly sampling intervals or a minimum number of samples
collected would be prudent to provide meaningful data.

Special Denitrification Requirements: The NSF 245 protocol specifies at least 50 percent removal
of TN. Several of the New England states eschew the percent removal for a maximum concentration
of 19 mg/L TN. Delaware specifies 50 percent and less than 20 mg/L. Florida specifies 65 percent
removal. The NSF 245 standard specifies at least 50 percent TN removal which seems insufficient. It
seems important to specify a maximum effluent TN concentration. However, it is not clear that 20
mg/L is low enough. Data posted from New York indicates that many of the ATUs are not able to
consistently achieve the less than 19 mg/L standard, so careful consideration is required. Prior
testing of N/DN systems in Hawai'i found that less than 19 mg/L TN and 50-80 percent removal can
be achieved.

Certifications Issued and Required: Rhode Island is the only state that issues a certification for AIE
technologies. Rhode Island also certifies designers, installers, inspectors, and maintainers. A few
other states also certify these people, which seems like an important feature of these programs. All
of the states maintain online lists of approved AIE technologies.

Required Trainings: Rhode Island requires approved system manufacturers to provide public
training sessions for designers, installers, and inspectors/maintainers. This seems like an important
program feature.
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Table1.4  Comparison of AEI On-Site Technology Approval Processes for Other States

Delaware Florida Maryland Massachusetts New Jersey New York - Suffolk Rhode Island

Approval Process Component County

DNREC FDOH MassDEP NJDEP SCDH RIDEM

1. Alternative Systems

1. Alt Systems Class 1

i 1. BAT CLASS | 1. Experimental
ZN. InnO\./atll\C\a/;ystems ) ot e 1. Piloting , p-|pt- 2. Alt Systems Class 2 1. Standard Systems
. ass . Pilotin i
i ) umerica 2. Provisional i i ,g 3. Alt Sys Class 2 w/DN 2 [PREPITISETR
Types or Phases Innovative/Alternative ~ Standards: 3.BAT Class llI Experimental 3. Provisional 1 Systems
3. General Use o 4. Alt Components Class 1
1. Adv Secondary 4. BAT Class IV ) 4. Provisional 2 3. Non-Standard
4. Remedial 5. Alt Components Class 2
2. Adv Wastewater 5.BAT Class V 5. General Use _ Systems
i 6. Experimental Systems
3. Florida Keys
1&2.5years .
. : General Use is
::r:mmfezesn;é\?vUt;fC)r Ziﬁ::zarnr:alr;n:f’\g:vt ! permanent, butifannual 18 . Permanent System Review ever
Renewal Period Not available Not available P P P Not available samples show poor 2,3 &5. Five Years y y
performance, can be poor performance, may erformance. can be 7 years
revoked or suspended be revoked or P ! 6. Not Renewable
revoked or suspended
suspended
1.3t05 1&4.10inRlor10eain3
1. No more than 15 other states
. . . . . . 2.8t012 . .
No. of Installations Required Not available Not available Not available 2. At least 50 Not available 320 2,3,&5.10inRlor10in 20 to 50
38& 4. NA ' another state
4 & 5. At least 20 6.3t0o10inRI
2.12 months as piloting 18&2.1-2years 1. Four years g roval for a
Probation Period Not available Not available First 12 months 3.3 years as provisional Not available 3&4.2-5years 2,3, 4, &6 Two years Mch)nitoring Period <
4.1yearin other 5. Permanent 5. One year h

5 yearrs, after this

jurisdictions period it is approved
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Approval Process Component

DNREC FDOH MassDEP NJDEP SCDH RIDEM TCEQ

Applicant Info X X X X X X X X

Technology Info X X X X X X X X

Design Criteria X X X X X X X X

Installation Criteria X X X X X

O&M Requirements X X X X X X X
O&M Costs X X X X X
Failure History X
Draft Guidance: Owners X X
Draft Guidance: Designers X X
Draft Guidance: Installers X
Draft Guidance: Inspectors X X X

and Maintainers

E I Innovative/Alternative
= AEI Application fee - $0 —
£ . . (I/A) System Application
2 Site Evaluation Fee - $3 675 A/E technology renewal fees:
5 Application Fee - $65 Innovative System A Svstem Pelrmit Fee - Class One or Two - $1,000
.% Fee Engineering Permit Permit Application Fee - Not available y$50/yr/home Not available Not available Experimental - $2,000 Not available
g Application Fee - $115 $2,500 L Class One or Two renewal - $500
o i $200 per site visit by i
Gravity System operator Experimental renewal - $1,000
Application Fee - $50 $100 per sampling visit
Warranty X X
Research and I?evelopment X X X X
studies
Results of previous testing X X X X
Registered 3rd party report X X X
# of systems to test X X
Y (20 to 50)
Requested test period X 2 yrs
Sampling and analysis X X X X
protocol proposed
. New York - Suffolk
Delaware Florida Maryland Massachusetts New Jersey ew York - Suffo Rhode Island Texas
Approval Process Component County
DNREC FDOH MDE MassDEP NJDEP SCDH RIDEM TCEQ
Third party testing NSF or other
L facility chosen and NSF or EPA-ETV or a o independent
Who Can Test NSF or a University NSF or NSF-approved et e System proponent NJDEP/NJPDES NY-licensed PE Not specified I
manufactureer Director
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Approval Process Component

WQ Parameters to be Tested

DNREC

BODs, TSS, Fecal
coliform, TN

FDOH

CBODs, TSS, TN, TP,
Fecal coliform

TN, TKN, Nitrate,

Nitrite, DO, Temp, BOD,

TSS, pH

MassDEP

TN, pH, BODs, TSS

NJDEP

Turbidity,Odor, pH

SCDH

TN, TKN, NHs, NO3,
NOs, pH, BODs, TSS,
Alk, by a Certified Lab

RIDEM

Flow, DO, Temp, BODs,
TSS, pH, TN, NO, NOs,
NH,, Alk, TKN, O&G

TCEQ

CBODs, TSS, pH

Test Period Specified

No, proposed by

No, proposed by

First 12 months

No, proposed by

No, proposed by

Minimum 1 year

Alt Sys Class | - 4 yrs,
Alt Sys Class Il - 2 yrs,

2 years

designer designer designer designer Alt Comp Class | - 2 yrs,
Alt Comp Class Il - 1 yr
Number of Samples Specified No No 4 Samples Quarterly Quarterly No, ggzipg(f:rd by Monthly Quarterly No
. . TN: 50 percent removal  TN: at least 65% TN effluent values less TN effluent values less TN effluent values less A EEIESE TN

Special DN requirement than (1) 19 mg/L and (2) N/A effluent values less than N/A

and less than 20 mg/L removal than 19 mg/L than 19 mg/L

48 mg/L 19 mg/L
. Onsite System Advisory ~ FDOH Bureau of Onsite by BAT Technical MassDEP and Local NJDE_P_/LOCE'.I by OSDS Technical

Review by: . . . Administrative . TCEQ

Board Sewage Programs Review Comt Approving Authority . Review Comt

Authority

Review Period: N/A 15 days Not Specified Not Specified N/A 60 days 90 days N/A
Approved List online? Yes Yes Yes Yes No Yes Yes Yes

Certification Issued?

Not available

Not available

Not available

Contains: general design
requirements, general
certification
requirements, operation
and maintenance
requirements, and
reporting requirements

Contains: general design
requirements, general
certification
requirements,
construction
requirements, operation
and maintenance
requirements, and site
requirements

Not available

Contains: general design
requirements, general
certification
requirements, operation
and maintenance
requirements, and
reporting requirements

Not available

Training Required?

Homeowners required
to have O&M contract

Not available

Not available

Some counties require

Not available

Not available

Yes: for licensed
designers, installers and

Not available

and homeowners may O&M contracts . o
. inspectors / maintainers
get trained.
Certification of Designers Yes PE Not available PE PE Not available Yes Not available
Certification of Installers Yes Yes Not available Yes Yes Not available Yes Not available
Certification of Inspectors Yes Yes Not available Yes Yes Not available Yes Not available
P _ H i N ilabl N ilabl .
Certification of Maintainers omeowners required Yes ot available Yes Yes otavailable Yes Not available
to have O&M contract.
. . . . o o Not available o . Yes, required, renewed .
Onsite System Registration or Permit? Not specified Not specified Not specified Not available i FEquITeC, W None Not available

every 3 years
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1.5 Summary of Best Practices for Application and Approval of AIE Technologies in Hawai’‘i

The goal for DOH should be to create a procedure and set of requirements that first and foremost protects
public health and the environment, and then balances information/data needs, department review time,
program complexity, program staff needs/costs, testing duration, testing costs, testing oversight, designer
needs, installer needs, and homeowner needs/costs. These are a lot of issues to consider and there is no
perfect system. A good AEl approval system will ensure the following:

Applicants will not have questions during application preparation.

All information needed by DOH to decide on approval is included in the application and in a standard
format/order to facilitate efficient review.

There are a small number of different types/phases of permits to manage.

There is not an overwhelming amount of water quality data to analyze, but there is enough to assess
system performance and reliability.

The approval process will allow accurate assessment of O&M requirements and costs.

These characteristics were integrated with the assessment of the approval processes of the 8 states and
interviews with some state agencies to develop the following considerations for revision of Hawai'i’s approval
process components (see Appendix A for notes of interviews with other states):

1.

Additional agency staff. Most state agencies expressed concerns that they are understaffed to
manage their conversion programs. Staff members manage anywhere from 100 to 3,000 permit
applications per staff member per year. Most agencies desire more staff so that they can do more
inspections and follow up on converted systems.
Application fee and program funding. Most states also expressed concerns that they are
underfunded. Adoption of an appropriate application fee that will cover the total cost of review and
approval of new technologies is recommended. Other agencies also recommend that fees goto a
dedicated (versus general) fund for cesspool conversion program management. In addition, other
states recommend point-of-sale conversion and notification of DOH to be required by law with
meaningful fines for non-compliance.
Standardized application forms and templates. Utilizing a standardized application form (form-
fillable) could help to streamline the application review and approval process (Rhode Island form is a
good example).Likewise, standardized templates for required submittals could help the review
process (form-fillable, specific clear format). An example of a local guidance document is the the
Honolulu’s Storm Water Quality Report template. Suggested submittal materials include; technology
description/info, design criteria, installation criteria, O&M requirements, warranty info, and results of
previous studies. Some states also require registered third party reports, and/or draft manuals for
owners, designers, installers, inspectors and maintainers.
Water quality standards. Consider multiple sets of water quality numerical standards such as:

a. Secondary treatment.

b. Advanced wastewater treatment —for where TN removal is required or desired.

Parameters may include: TSS, BODs, pH, Alk, TN, TP, NH3, NO;, NO3, and fecal coliform. However,
interviews with other state agencies showed that the common, recommended monitoring parameters
are TKN, NO;, and NOs.

Certified laboratories. Requiring that testing is completed according to NSF, ASTM, or EPA-approved
entities or other by a qualified third party will help to bolster testing integrity.
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Testing period, sampling intervals, and number of systems tested. The testing period for AIE
technologies should be performed for an appropriate time frame to demonstrate satisfactory
performance (e.g. 12 months minimum). The sampling interval should be at least monthly. Multiple
systems should be tested (e.g. minimum of 10). Interviews with other state agencies showed sampling
and monitoring data can get unwieldy to manage. One common recommendation was for a good
database program to facilitate data management and utilization. A good database program could
help Hawai'‘i to track long-term performance of systems, which other states have been unable to
implement.
Approvals. Consider limiting approvals to just one type of system — called AIE systems. Interviews
with other state agencies showed the common recommendation for a simplified approval process.
Consider having two types Provisional and Approved, to allow a probationary period followed by
conversion to approved. The approval should be permanent, however, there should be a periodic
review of process performance — conducted by a hired third party. Consider maintenance of list of
approved AIE technologies on the DOH webpage.
Consider not issuing official certifications for AIE technologies. Of the states reviewed, only Rhode
Island issues certifications. When the RIDEM approves an AIE technology, they issue a certification
document. These certifications have the appearance of RIDEM endorsing particular technologies,
which may not be a good approach for Hawai'i.
Certifications and Training. Consider implementation of a certification program (and maintain lists
on the DOH webpage) for:

a. Designers

b. Installers

¢. Inspector/Maintainers
Consider requiring manufacturers of approved AlE technologies to provide public trainings for the
certified individuals. Other states often require O&M contracts of homeowners or homeowner
training. In addition, other states recommend monitoring inspection services to avoid falsification of
reports.

1.6 References

1.

Delaware: https://dnrec.alpha.delaware.gov
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/DelawareFinal
OnSiteRegulations 01112014.pdf
https://dnrec.alpha.delaware.qgov/water/groundwater/alternative-systems/

Florida: http://www.floridahealth.gov/environmental-health/onsite-sewage/
http://www.floridahealth.gov/environmental-health/onsite-sewage/forms-
publications/ _documents/64e-6.pdf

www.floridahealth.gov/environmental-health/onsite-sewage/forms-
publications/index.html#innovative
http://www.floridahealth.gov/environmental-health/onsite-sewage/products/

Hawai'i: https://health.Hawaii.gov/opppd/files/2015/06/11-62-Wastewater-Systems.pdf

Maryland: https://mde.maryland.gov/Pages/index.aspx
http://www.dsd.state.md.us/COMAR/SubtitleSearch.aspx?search=26.04.02.*
https://mde.maryland.gov/programs/Water/BayRestorationFund/OnsiteDisposalSyst
ems/Pages/index.aspx

Massachusetts: https://www.mass.qgov/orgs/massachusetts-department-of-environmental-
protection
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New Jersey:

New York:

Rhode Island:

Texas:

https://www.mass.gov/doc/310-cmr-15000-title-5-of-the-state-environmental-
code/download
https://www.mass.gov/guides/approved-title-5-innovativealternative-technologies#-
remedial-use-

https://www.state.nj.us/dep/dwqg/pdf/njac79a.pdf

https://www.nj.gov/dep/dwg/owm ia.htm

https://www.suffolkcountyny.gov/health

Suffolk County Sanitary Code - Article 6

Suffolk County Sanitary Code - Article 19
https://reclaimourwater.info/Portals/60/docs/2018 Performance Evaluation of 1AO
WTS Appendices 11-18-2019.pdf

http://www.dem.ri.gov/programs/water/owts/
https://rules.sos.ri.gov/regulations/part/250-150-10-6#meta-details
http://www.dem.ri.gov/programs/benviron/water/permits/isds/pdfs/ialist.pdf

https://www.tceq.texas.gov/rules/indxpdf.htm|#285
https://www.tceq.texas.qov/assets/public/legal/rules/rules/pdflib/285d.pdf
https://www.tceq.texas.gov/permitting/ossf/ossf-products
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https://reclaimourwater.info/Portals/60/docs/Article_19_IA_OWTS_Standards_Final_12-29-17.pdf
https://reclaimourwater.info/Portals/60/docs/2018_Performance_Evaluation_of_IAOWTS_Appendices_11-18-2019.pdf
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NOTES FROM INTERVIEWS WITH OTHER STATES
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1. Contact: Emily-Michele Olmsted
Barnstable County Dept of Health & Environment (BCDHE), Massachusetts

Phone: (508) 375-6901 (talked on 9 June 2020)

Email: Emilymichele.Olmsted@barnstablecounty.org

Question Response/Notes

How many people are One full-time person can handle 3,000 permits. Emily has been there

needed? 4.5 yrs and the number has increased from 500 to 3000 permits. This
involves 27,000 samples and 43,000 inspections. There are about 25
private operators/firms.

Are more people needed? Yes, then would be able to do more follow-up

Costs of program? N/A

How does the management Either a town or county board of health or the State runs the program
program work? — depends on location. If the homesite is near the shore or nitrogen is

otherwise a concern, then an I/A system is required and TN must be
19 mg/L or less. Otherwise a concrete septic tank and absorption
system is OK. Barnstable Co has a database system that tracks
required O&M contracts, reported inspection data and sample
collection/data. The operators enter data on-line into the database.
Database informs Emily when contracts expire. 1% letter sent by
regular mail, 2" by certified mail. 90% comply with these two steps.
After that goes to collection/fines.
New approvals Approvals of new I/A are done at State level: Pilot 12 systems
w/monthly sampling; Provisional w/quarterly sampling; General Use.
Measure lots of things (not sure how determined initially):
CBOD/BOD, TSS, TN, NHs, NO,, NOs, TP, pH, temp, DO, conductivity
Fees? I/A application fee: $3675.
I/A systems Permit fee: S50 per year per home — collected by
operators (they transfer to BCDHE).
Site visit by operator $200 plus $100 for sampling. This adds up to
$1200/yr if require quarterly maintenance/sampling.

Online information? Lists of certified operators, but not engineers or vendors.
Rules, procedures, etc.

Public outreach efforts? Website mainly. Only do a hodge-podge of occasional community
events.

Recommendations Set-up for success — put system type on the house deed. When

transfer of deed — a septic survey is required.
Partner with environmental groups.
Provide education of homeowners
—if no info, they don’t want to pay
—if don’t understand, they think it is not working
Have random Q/A checks on operators and their data (split samples).
Issues/problems? More staff needed.
Eliminate incentive to lie by operators.
Homeowners know that there are 15 towns on the Cape and that you
cannot watch 100% of them.

A-1



Question Response/Notes

What to measure? Recommend: only measure CBODs/TSS/TN quarterly for 1-2 years,
then can request reduction to annual measurements.
Labs need to be available locally (on same island).

Interesting data There are 11 types of I/A systems with lots of data. They track what
percentage meet the 19 mg/L TN median requirement. Most systems
= FAST (709) which has 59% meeting; Singulair (170) 65% meeting;
Advantex (67) 67% meeting; Bioclere (66) 74% meeting; SeptiTech
(57) 60% meeting, etc.

Enforcement? From the data above, it seems that there are at least 1000+ systems
not in compliance:

Previously: If an annual sample reading exceeded 19 mg/L N — had to
test again w/in 45 days. If less than 19, then can resume annual
sampling. If second sample is greater than 19, then start quarterly
sampling and keep going until 4 consecutive quarterly samples are all
less than 19 — then go to annual.

Current: If an annual sample reading exceeds 19 mg/L N — the owner
gets a notice that they “shall repair, replace, modify, or take other
action as required by the approving authority...”
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2. Contact: Stephen Tyrrell
Rhode Island Dept of Environmental Management (RIDEM), Rhode Island

Phone: (401) 222-4700 (talked on 11 June 2020)

Email: Stephen.Tyrrell@dem.ri.gov

Question Response/Notes

How many people are They have one full-time person plus a half-time inspector to run the

needed? cesspool phase-out program. There are a total of 9,000 A/E systems
approved and about 7,000 in service. There is inspection at end of
construction, however, after installed, there is no tracking except for
overflows. No permits or data collection programs. Stephen has been
there three years. They handle a few hundred per year — this is all
point-of sale upgrades. The permitting Department (separate)
approves 500-600 systems per year and they have 6 engineers and 2
supervisors.

Are more people needed? Yes, 3-5 people needed, so then could find cesspools, issue NOVs,
follow-up, etc.

Costs of program? N/A

How does the management Started in 2007 — went after 1400 cesspools within 200 ft of coast (all

program work? homes older than 1968 when septic law went into effect). Sent 3

letters over one year. Had good response. Enforcement was 4" letter
with $200 fine. Fine should have been $2500 (Stephen). 2010 Point-
of-sale amendment — was watered down at end — disclosure to
RIDEM not required by law — but probably most do fix it. Enforcement
is during spring when snow melts and there are overflows. In winter
catch-up, look for old homes in a town-by-town basis. After
construction, owner must show service contract — vendor must
provide. After that there is no follow-up, no reporting, no data.

Recommendations Record notice of cesspool on Land Evidence Record (deed).
Have a good website — Stephen feels like theirs is TERRIBLE.
Issues/problems? More staff needed.

No follow-up
No source of revenue — fees needed
No data on whether systems are performing

Interesting data They have a loan program with 1% interest. Use Rhode Island
Infrastucture Bank (RIIB). There is $300 origination fee and 1% annual
servicing fee, and that is it. Can get up to $25,000 and term up to 10
years. Can use for engineering and construction fees.

A-3



3. Contact: Brian Lafaille
Rhode Island Dept of Environmental Management (RIDEM), Rhode Island

Phone: (401) 255-6987 (talked on 24 June 2020)

Email: Brian.Lafaille@dem.ri.gov

Question Response/Notes

How many people are Brian is the principal Engineer in the program, 14 yrs there. He has 11

needed? people at the state level for all on-site enforcement, including 4 inspectors.
There are 4 people for plan review, permitting. Per year: 2300 site reviews,
5000 permit reviews, 11,000 inspections. Once built, there is little

oversight.
Are more people Yes, then would be able to do more follow-up
needed?
Costs of program? N/A
How does the approval A lot of N-removal systems were approved with a limit of 50 units in the
process work? ground for a given technology — then data required to put more in. But no
one followed up, now some vendors have 250 in the ground and no data.
Now require data for 10 systems, quarterly for one year, before can install
more.
Rlissued certificates to technologies, required annual reporting, # of
homes, etc. — no follow-up was done — cancelled this (still shows on
website).
New: all technologies have a 5-year renewal — require data to be submitted.
Fees? Only fees are for new/renew A/E technologies, none for homeowners.

$1,000 for Class One or Class Two, $2,000 for Experimental, $500 for
renewal of Class One or Two, $1,000 for renewal of Experimental. No
annual fees for homeowners.

Public outreach efforts? N/A

Recommendations State mandates need to be funded by the state.
Put in place a utility management fee to ensure a funding stream.
Septic loan program is good.
If you want to only get experienced vendors — just have one classification.
If want to help develop new technologies — have two classifications.
If want to allow experimental systems — have three classifications.
General: keep it simple, don’t need elaborate/fancy/complicated program.
Set application submittal standards.
Set the time for approval —90d.
Consider sea level rise.

Issues/problems? More staff needed.
Technical Review Committee exists to approve A/E systems. Includes
builders, engineers, presentations by vendors, discussion, votes, members
did not study the materials, cumbersome process for staff which had to do
the back-and-forth with the vendors, staff did all the work. Have such a
panel just make recommendations.

What to measure? Currently: Flow, DO, Temp, BODs, TSS, pH, TN, NO;, NOs, NH,4, Alk, TKN,
0O&G —these are all good.
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4. Contact: Jason Baumgartner
Delaware Dept of Natural Resources and Environmental Control (DNREC), Delaware)

Phone: (302) 233-5434 (talked on 26 June 2020)

Email: Jason.Baumgartner@delaware.gov

Question Response/Notes

How many people are Delaware has 70,000 on-site systems. Cesspools were banned in
needed? 2015, with all systems to be replaced within one year of discovery.
Are more people needed? Yes, then would be able to do more follow-up

Costs of program? N/A

How does the management Homeowners are required to have an O&M contract.

program work? Homeowners can take training and get certified to maintain and

inspect their own systems. About 1500 systems in DE require O&M
contract. Inspections every 6 months are required and an annual
report. Before 2007, the state provided inspectors to visit every
system once per 3 years (no fee for this service). There is too much
data to look at. No time. Used to track inspections — this has been in
limbo for 2 years. Inspections are very basic — based on vendor input
—really just whether it is operating — no sampling data is required.
New approvals Application is on the web.
There were a lot in 2005 at start, then very few after that.
Third party testing is ok. NSF testing is not required. This works fine.
Require 50% removal AND less than 20 mg/L TN.
Vendors did group trainings initially, but then never again. Vendors
certified the people to do O&M initially. They should have annual
updates/recertification.
Fees? I/A application fee: $O.
$65 site evaluation application.
$115 Engineering permit application.
$50 gravity system application.
No annual fees for homeowners.
Recommendations Make fee for new I/A systems; should be $2500.
Allow homeowners to get trained to inspect and maintain their
system — it works.
Tracking is critically important — they have little/none. Need to know
which are being inspected or not and how well/if performing.
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5. Contact: Justin Jobin
Suffolk County Dept of Health Services (SCDHS), New York)

Phone: (631) 599-3321 (talked on 10 July 2020)

Email: Justin.Jobin@suffolkcountyny.gov

Question Response/Notes

How many people are Suffolk County is 1.5 million population, they have 250,000 cesspools.

needed? I/A program has 16 people, including 12 that work on grant/loan
program (can get up to $30,000 in grants for a system). There is a
500-person waiting list for funding. Permitting needs 1 engineer per
thousand apps. They have 20 sanitarians who can do 200 inspections
per year each. There are 300 I/A systems installed per year.

Are more people needed? Yes, then would be able to do more follow-up

Costs of program? N/A

How does the management Three-legged stool (sewering, clustering, individual 1/A’s)
program work?

New approvals How much data is really needed? A study was conducted and

determined that for 90% confidence, need 12 data points from 20
operating systems. This is to know whether a system meets the less
than 19 mg/L TN standard for I/A’s.

Fees? N/A

Public outreach efforts? WQ issues are very visible in NY, fish kills, red/brown tides, reduced
clam harvests. They go to 100’s of events — that lots of people attend
—very visible. There was a very visible technology demonstration
program at the start — they gave lots of tours of systems that were
half buried. They have partnered with various environmental groups
—they helped a lot, lobbying for funding, keeping grants non-taxable,
also boots-on-the-ground to get word out about the program.

Recommendations They are currently updating their rules. New systems need monthly
data for one year from 20 systems. For all others, annual sampling —
are changing to once every 3 years.
Experimental systems classification is still needed.
General use Class need the 20 x 12 samples — vendor should pay for
all of this.
Suggest if lot is < 10,000 sf, require N-removal.
Need a revenue fund. Suffolk Co is trying to get a monthly fee of $5.
Need a grant to get started — NY State gave $3M grant to start this
program and it only got started because of this grant.

Issues/problems? Trying to get a revenue fund - $5 monthly fee (or $1/1000 gal water
use). Need $70-100 Million/yr to run the program long-term.
What to measure? Recommend for long-term monitoring: Sample parameters - Just

need TKN and NO3/NO,. Also need pH, temperature in the field. Do
not need BOD, TSS, ammonia. With just TKN and NO3/NO, should be
only $25/sample.

Interesting data Pressure drain fields that are very shallow (18 inches deep) are OK
since 2018/2019. These have shallow/narrow drainfields. These are
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Question Response/Notes

very popular and good, they facilitate uptake of NOs by the
plants/grass.

There are 13 proprietary technologies approved and 8 with
provisional approval. The smallest size ones are most popular. Only 8
passed the <19 mg/L TN requirement even though they had passed
the NSF 245 approval (50% TN removal). They currently get 40%
FujiClean, 30% HydroAction, then three that are smaller and similar
(SeptiTech, Norweco, Orenco).

Grants funding is very large in NY; since 2017, get $2M/yr. Upgrades
can get $10,000 from NY state, plus $10,000 from Suffolk County,
plus $5000 for pressure drain field, plus $5000 for low income (<80%
MFI) — thus the total is $30,000. The average replacement cost is
$27,000. In one city (Southampton) there is an additional $20,000
rebate possible — thus total is $50,000 possible. They do this via a
fund from a 2% property transfer tax.

Mostly local assembly/manufacturing is occurring — lots of jobs.

A good database system is critical. Got a $2M grant from NY State to
build a new in-house one. Currently using a private vendor system
(Ocello from CA — start at $1/system to set up). Other vendors include
Carmody and Orenco. Need to be able to track compliance, reports,
data, due dates, enforcement actions, letters, etc.




6. Contact: Marcelo Blanco
Florida Dept of Health & Environment (FDOH), Florida)

Phone: (850) 491-0850 (talked on 24 July 2020)

Email: Marcelo.Blanco@flhealth.gov

Question Response/Notes

How many people are N/A

needed?

Are more people needed? N/A

Costs of program? N/A

Fees? Innovative systems permit (ISP) application fee is $2500.

How does the management Blanco recommended that | talk to Dr. Eberard Roeder for more info.
program work? Blanco is the Environmental Administrator and handles rules/policy

for statewide program. There are 67 county health department
offices — permits are issued at that level. They have an in-house
database for everything and are currently building a new one. There
is an annual fee for inspection. There is a requirement to have a
maintenance contract in place.

New rules are currently being drafted/issued.

Recommendations Allow homeowners to get trained to inspect and maintain their
system — it works. Twice per year inspection on own, submit reports,
then have annual county inspection.

In first few years, vendors should supply parts for systems, after that
let engineers specify replacement parts — less costly.

Technical Review Committee to approve I/A systems is good — gets
everyone at the table, there have been no rules challenges faced yet
— perhaps due to this committee.

Issues/problems? N/A

Interesting data One location in Florida Keys has a sewer utility that replaced a few
hundred cesspools with N-removing IWS’s. They paid for the
replacements, they own, operate, and maintain all the systems. They
have an easement to own/operate the systems located on private
property. The homeowner pays the regular sewer fee (as if
connected).
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Table 1B

Proprietary Name

Approved Innovative / Alternative Systems for Delaware

Approval Issued To

Approval Document

AdvanTex Treatment System

AX-20 * Yes Orenco Systemes, Inc AdvanTex Treatment AX-20
AdvanTex AX-RT Treatment AdvanTex AX-RT Treatment
Yes Orenco Systems, Inc
System System
. 5
ACIEITIESE EmITE-Seppiic Presby Environmental Advanced Enviro-Septic
Treatment System
®
G::Cdl SCAT Treatment Yes Quanics, Inc. AeroCell SCAT Treatment
American Manufacturing Perc- American Manufacturin
Rite(r) Drip Dispersal System - Yes - American ASD
Company

ASD
American Manufacturing Perc- . .

. N American Manufacturing .
Rite(r) Drip Dispersal System - Yes American WD

Company

WD
Amphi W

gl s e F.R. Mahony & Associates Amphidrome Approval
Treatment Systems
G?\liica Aire Aerobic Treatment Yes Ecological Tanks, Inc. Aqua Aire Approval.pdf
A fe A icT .
Uﬂ?:'ca Selle AerElbe Tiestment Yes Ecological Tanks, Inc. Aqua Safe Approval.pdf

Aquaworx Remediator (A
Aquaworx Remediator division of Infiltrator Systems, Aquaworx Remediator
Inc.)
BioBarrier Membrane
Bioreactor System 0.5, 1.0, and Bio-Microbics Incorporated BioBarrier Approval.doc
1.5
Bioclere Advanced Treatment . Bioclere Advanced Treatment
. Yes AquaPoint -

Unit Unit

e
LBJ':itCC’" SCAT Treatment Yes Quanics, Inc. Bio-Coir SCAT Treatment Unit
Bio-Microbics FAST Advanced Yes Bio-Microbics Incorporated Bio-Microbics FAST Advanced
Treatment Unit B Treatment Unit
Bio-Microbics RetroFAST Yes Bio-Microbics Incorporated Bio-Microbics RetroFAST
Advanced Treatment Unit B Advanced Treatment Unit
Clearstream Advanced Clearstream Wastewater Clearstream Advanced
Treatment Unit Systems, Inc. Treatment Unit
Cromaglass Advanced : Cromaglass Advanced

Yes Cromaglass Corporation

Treatment Systems

Treatment Systems

Delta Pre-Engineered Drip*

Delta Environmental
Products

Delta Pre-Engineered Drip

Delta Ultra Clear Aerobic
Treatment Unit

Delta Environmental
Products

Delta Ultra Clear Aerobic
Treatment Unit
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http://www.orenco.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/042108advantexapproval.pdf
http://www.orenco.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/AdvanTex%20AX-RT%20approval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/AdvanTex%20AX-RT%20approval.pdf
http://presbyeco.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/presbyapproval.pdf
http://www.quanics.net/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/091108aerocellapproval.pdf
http://www.americanonsite.com/
http://www.americanonsite.com/
http://www.dnrec.delaware.gov/wr/Documents/American%20ASD%20Approval%202018rev.pdf
http://www.americanonsite.com/
http://www.americanonsite.com/
http://www.dnrec.delaware.gov/wr/Documents/American%20WD%20Approval%202018rev.pdf
http://www.frmahoney.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/Amphidrome%20Approval.pdf
http://www.etiaquasafe.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/Aqua%20Aire%20approval.pdf
http://www.etiaquasafe.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/Aqua%20Safe%20approval.pdf
http://www.aquaworx.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/090607aquaworxapproval.pdf
http://www.biomicrobics.com/
http://www.dnrec.delaware.gov/wr/Documents/BioBarrier%20Approval.doc
http://www.aquapoint.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/111406bioclere%20approva.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/111406bioclere%20approva.pdf
http://www.quanics.net/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/09110biocoirapproval.pdf
http://www.biomicrobics.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/052806FASTapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/052806FASTapproval.pdf
http://www.biomicrobics.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/052806retrofastapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/052806retrofastapproval.pdf
http://www.clearstreamsystems.com/
http://www.clearstreamsystems.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/121506Clearstream%20approval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/121506Clearstream%20approval.pdf
http://www.cromaglass.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/071706cromaglassapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/071706cromaglassapproval.pdf
http://www.deltaenvironmental.com/
http://www.deltaenvironmental.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/070507deltadrip.pdf
http://www.deltaenvironmental.com/
http://www.deltaenvironmental.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/090506deltaultraclearapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/090506deltaultraclearapproval.pdf
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Proprietary Name

Approval Issued To

Approval Document

Delta Whitewater Aerobic
Treatment Unit

Delta Environmental
Products

Delta Whitewater Aerobic
Treatment Unit

Ecoflo Coco ECDn

Yes Premier Tech Aqua

Ecoflo Coco ECDn

Ecoflo Peat Biofilter

Premier Tech Aqua

Ecoflo Peat Biofilter

Ecopod Advanced Treatment

Delta Environmental

Ecopod Advanced Treatment

Unit R Products Unit
ECO-PURE 300 Series Peat ECO-PURE Waste Water ECO-PURE 300 Series
Moss Biofilter Systems Peat Moss Biofilter
Enviro-Flo Advanced Enviro-Flo Inc Enviro-Flo Advanced Treatment
Treatment Unit D Unit
E-Z Treat Advanced Treatment E-Z Set Tank Company E-Z Treat Advanced Treatment
Fuji Clean CEN-Series . Fuji Clean CEN-Series
. Y Fuji Cl USA, LLC
Advanced Treatment Unit & vjrt-iean ! Advanced Treatment Unit
Geoflow “drip” Dispersal Geoflow Geoflow Dispersal System
System -
H-Series Hoot System Yes Hoot Aerobic Systems Inc. H-Series Hoot System
Hydo-Kinetic Model 600 FEU Ves Norweco Equipment Hvdro Kinetic
. Y
Advanced Treatment Unit Company
Jet 500-CF Adyanced JetInc. Jet Aerobic Treatment Unit
Treatment Unit -
Jet Aerobic Treatment Unit JetInc. Jet Aerobic Treatment Unit
Nitrex Filter Advanced . Nitrex FilterAdvanced Treatment
) Yes Lombardo Associates, Inc. )
Treatment Unit Unit
SludgeHammer Group, Ltd SludgeHammer SludgeHammer Group
P.Iatlnum Submerged Aerated Yes ANUA Platinum Submerqed Aerated
Filter E— Filter
Puraflo Peat Biofilter ANUA Puraflo Peat Biofilter
Puraflo Peat Biofilter Puraflo Peat Biofilter
NP Y ANUA o
Denitrification System s E— DenitrificationSystem
PuraSys SBR Advanced PuraSys SBR Advanced
Treatment Unit Yes ANUA Treatment Unit
Singulair Green Model TNT Yes Norweco Equipment Singulair Green TNT Advanced
Advanced Treatment Unit Company Treatment Unit
Singulair Model 960 Advanced Norweco Equipment Singulair 960 Advanced
Treatment Unit Company Treatment Unit
Singulair Model TNT Advanced Yes Norweco Equipment Singulair TNT Advanced
Treatment Unit Company Treatment Unit

White Knight Enhanced
Biological Augmentation
System

Knight Treatment Systems

White Knight Enhanced
Biological Augmentation System
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http://www.deltaenvironmental.com/
http://www.deltaenvironmental.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/090506deltawhitewateapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/090506deltawhitewateapproval.pdf
https://www.premiertechaqua.com/wastewater-sewer-treatment-plants
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/ecdn-approval.pdf
https://www.premiertechaqua.com/wastewater-sewer-treatment-plants
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/090519ecofloapproval.pdf
http://www.deltaenvironmental.com/
http://www.deltaenvironmental.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/061912ecopodapprovall.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/061912ecopodapprovall.pdf
http://www.eco-purewastewatersystems.com/
http://www.eco-purewastewatersystems.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/091106ecopureapproval.pdf
http://www.enviro-flo.net/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006enviro-floapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006enviro-floapproval.pdf
http://www.e-zset.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006eztreatapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/Fuji%20Clean%20approval.pdf
http://www.geoflow.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/050908%20geoflow%20approval%20ammended.pdf
http://www.hootsystems.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/060308hootapproval.pdf
http://www.norweco.com/
http://www.norweco.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/hydrokineticapproval.pdf
https://www.jetincorp.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/Jet%20Advanced%20042809je500cftproductapproval.docx
https://www.jetincorp.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006jetincapproval.pdf
http://www.lombardoassociates.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/101606nitrexapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/101606nitrexapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/110507sludgehammer.pdf
http://www.anua-us.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/Platinumapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/Platinumapproval.pdf
http://www.anua-us.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053106purafloapproval.pdf
http://www.anua-us.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/PurafloDnapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/PurafloDnapproval.pdf
http://www.anua-us.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/Purasys%20approval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/Purasys%20approval.pdf
http://www.norweco.com/
http://www.norweco.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006singulairgreenTNTapproval.doc
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006singulairgreenTNTapproval.doc
http://www.norweco.com/
http://www.norweco.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006singulair960approval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006singulair960approval.pdf
http://www.norweco.com/
http://www.norweco.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006singulairgreenTNTapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/053006singulairgreenTNTapproval.pdf
http://www.knighttreatmentsystems.com/
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/060706whiteknightapproval.pdf
http://www.dnrec.delaware.gov/wr/Information/GWDInfo/Documents/060706whiteknightapproval.pdf
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ft
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HAR
IAPMO
in.
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MPN/100 mL
mgd

N
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™
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American National Standards Institute
biochemical oxygen demand
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Carollo Engineers, Inc.
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Technical Memorandum 2

SEPTICTANK SYSTEMS REVIEW

2.1 Executive Summary

Throughout Hawai'i, there are approximately 88,000 cesspools that release an estimated 53 million gallons
per day (mgd) of wastewater to the environment. Most of these existing cesspools provide wastewater
disposal for single-family residences, versus large-capacity systems serving multiple residences or
commercial areas. Given that over 90 percent of the state’s drinking water supplies are from groundwater
sources, it was recognized that cesspools pose an environmental and public health risk.

One of the most common and well-known onsite wastewater treatment (OSWT) technologies accepted as a
means for upgrading cesspools are septic tanks followed by a soil absorption system, collectively referred to
as septic tank systems. Given appropriate site conditions, these systems can provide water quality benefits
and may be one of the most cost effective OSWT options for current cesspool owners. The purpose of this
technical memorandum (TM) is to present a general description of septic tank systems, discuss appropriate
site conditions for their use, identify advantages/disadvantages, and summarize overall performance relative
to cesspools. This document is not intended to be a comprehensive guide for cesspool conversion to septic
tanks, and those interested in such a conversion should seek the advice of a registered professional engineer
and/or licensed general contractor.

Septic tank systems are a common means of wastewater treatment and disposal for small populations, such
as individual residences, small institutions, schools, etc., where a centralized sewer system may not be
available, or a connection may not be feasible. The septic tank itself is typically constructed from concrete,
fiberglass, plastic or other similar material. The size of the tank required is dependent upon the volume of
wastewater to be handled which is usually expressed in terms of the number of bathrooms, bedrooms,
and/or occupants of a residence. Unlike cesspools, septic tanks have unique inlet and outlet designs, baffles,
and compartmentation to facilitate and breakdown its organics, resulting in an increased level of
wastewater treatment.

Wastewater flowing out of the septic tank, flows to a soil absorption system for further treatment and
ultimate disposal. Figure ES.1 shows a soil absorption system (or drain field) that includes pipes with small
holes laid inside a covered trench filled with gravel where septic tank effluent is slowly released to percolate
through the soil profile. Both the septic tank and soil absorption system collectively make up the septic tank
system for OSWT and disposal.

Current Hawai'‘i wastewater regulations issued by the Hawai‘i State Department of Health Wastewater
Branch (DOH) provide design and installation guidance for septic tank systems. Specific guidance is
provided for septic tank volumes, compartmentalization, and materials (Hawai‘i Administrative Rules [HAR]
11-62-33.1 and International Association of Plumbing and Mechanical Officials [[APMO] American National
Standards Institute [ANSI] Z1000), and for inlet/outlet/internal septic tank requirements. Current regulations
also provide guidance for soil absorption systems, which are a key component of effluent treatment and
disposal following the septic tank. Space requirements for soil absorption systems can be significant in
comparison to the footprint of cesspools. Existing requlations provide guidance on setback requirements,
soil percolation tests, slope, and minimum depth to the seasonal high groundwater table.
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Figure ES.1 Septic Tank with Soil Absorption System or Drain Field (United States Environmental Protection
Agency [EPA], 2017)

When designed and sited appropriately, and properly maintained, septic tank systems can provide water
quality benefits beyond that which can be achieved by cesspools. Table ES.1 presents the relative water
quality of raw residential, septic tank effluent, and following a typical soil absorption system. Cesspools are
not designed to provide wastewater treatment; thus, cesspool effluent quality is expected to be similar to
raw residential wastewater quality. Septic tank systems can provide improved treatment efficacy for total
suspended solids (TSS) and biochemical oxygen demand (BOD), over cesspools.

Septic tank systems can be installed and maintained for relatively lower cost than many other OSWT
systems. Maintenance includes periodic inspection, pumping of solids/scum, and cleaning the effluent
screen. EPA guidance recommends that septic systems be inspected at least every three years by a
professional. The inspector should look for leaks, check for signs of backup, inspect mechanical components
(if any), inspect/clean the effluent filter/screen, and empty the tank by pumping out the septage, if
necessary.

| / .
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Table ES.1  Typical Water Quality Data for Raw Residential, Septic Tank Effluent, and Following Soil Absorption

System
Contaminant Typical Raw Residential Typical Septic Tank F-cl;rlzlv(\:/?; Eg'(;?;t)goiat%n
Wastewater® Effluent Quality® 9 = P
System
Total Nitrogen, mg N/L® 14-40 39-82 ~1
TSS (mg/L) 100-400 49-161 ~4
BOD (mg/L) 100-400 132-217 <30
Fecal Coliform, MPN/100 106 1-106 13
mL®
Notes:

(1) From Table 2-1 (Water Resources Research Center (WRRC) University of Hawai‘i-Manoa, 2008).
(2) From Table 4-1in the Onsite Wastewater Treatment Survey and Assessment Study (WRRC, 2008).
(3)  MPN/100 mL = most probable number per 100 milliliters.

Homeowners should be cautious of what they put down their drains to avoid overwhelming their septic tank
systems with trash, non-degradable materials, or chemicals that could create non-settling suspensions that
could clog soil absorption systems.

Hawai‘i's existing wastewater regulations include a sufficient amount of guidance for septic tank system
application and installation (HAR 11-62-31). However, there are two design considerations that DOH may
consider reviewing or evaluating in the future:

e Depth to groundwater table. One aspect of septic tank system guidance that is recommended for
reevaluation is the requirement for the depth to the groundwater table for the soil adsorption
system. The evaluation of the depth to the groundwater should be based on the amount of
separation required to assure adequate treatment to protect drinking water supplies.

e Allowable “density” of septic tank systems or numeric limits for total N. Septic tank systems are
known to provide water quality benefits over cesspools. However, septic tank systems do not
provide significant treatment for total nitrogen. Upgrading cesspools to septic tank systems in areas
with a high density within a small area may not provide significant protection to groundwater or
near surface water quality. Limiting the number of septic tank systems allowed within a certain area
may help to provide groundwater and near surface water quality protection. Another way to protect
water quality is to implement a numeric limit for total N discharged from OSWT.

Figure ES.2 is an example decision tree to help homeowners determine if a septic tank system is a potential
option for them to convert their cesspool. The first question asks about the cesspool location relative to
coastal waters, surface waters, and potable water supplies based on current regulations. The second
question asks if the property is listed in the Priority 1 or Priority 2 areas shown in the 2018 Department of
Health (DOH) Act 125 Report®. If the first two sets of criteria are met, the minimum lot size question is
posed, followed by slope of the property, and depth to the groundwater table. A minimum of 10 feet (ft)
depth to the groundwater table was selected as an example. As described above, further evaluation of the
requirement of depth to the groundwater table is warranted. This decision tree can be modified as needed
but may be a helpful tool for homeowners to determine if upgrading their cesspool to a septic tank system is
feasible.

* Cesspools located in the Priority 1 areas pose significant risk of human health impacts, drinking water impacts,
or draining to sensitive waters. Priority 2 areas have potential impact on drinking water quality.
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Is your cesspool located more than 5o ft from coastal waters, surface water AND more

than 1000 ft from potable water supplies?

No —You cannot install a septic tank
system. Consider other options.

A 4

Is your property excluded from the Priority 1 and 2 areas listed in the 2018 DOH Act 125
Report, Relating to Cesspools and Prioritization for Replacement?

Yes — Continue to next question.

No —You cannot install a septic tank.

Consider other options.

Is your property at least 10,000 sf?

Yes — Continue to next question.

No — You may not be able to fit a septic tank
system on your property. Considerotheroptions.

A 4

Is the depth to the groundwater table a minimum of 10 feet?

Yes — Continue to next question.

No —You may not be able to install a septic
tank system. Consider other options.

A 4

Yes — Continue to next box.

If you answered “yes” to all questions above, you may be able to replace your cesspool
with a septic tank system. Consult with a licensed engineer and contractor for a site-
specific evaluation and cost.

Figure ES.2 Decision Tree to Determine if a Septic Tank System is Feasible for Cesspool Conversion

2.2 Introduction

According to the EPA, cesspools are underground excavations that receive sanitary wastewater from
bathrooms, kitchens, and washers. Figure 2.1 is a schematic diagram of a typical cesspool. The structure
usually has an open bottom and perforated walls (unlined, except for geotextile on the outside). Domestic
wastewater flows into the structure and the solid waste collects at the bottom of the cesspool and the liquid
waste flows out of the perforations. Cesspools are not designed to treat wastewater but rather separate
sanitary waste and allow liquid wastes to percolate into the soil strata and underlying groundwater table.

. Iy
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Figure2.1  Schematic Diagram of a Typical Cesspool

Throughout Hawai'i there are approximately 88,000 cesspools that release an estimated 53 mgd of
wastewater to the environment. Most of these existing cesspools provide wastewater disposal for
single-family residences, versus large-capacity systems service multiple residences or commercial areas.
Given that over 90 percent of the state’s drinking water supplies are from groundwater sources, it was
recognized that cesspools pose an environmental and public health risk.

In 2017, the Hawai‘i State Legislature passed Act 125, which states that by January 1, 2050 all cesspools in
the state of Hawai‘i, unless granted exemption, shall upgrade or convert to a septic or aerobic treatment
unit, or connect to a sewer system (ACT125, 2017). Act 132 was passed in 2018 to establish a Cesspool
Conversion Working Group (CCWG) to develop a long range, comprehensive plan and commission a
statewide study of sewage contamination in nearshore marine areas (ACT132, 2018). The CCWG retained
Carollo Engineers, Inc., (Carollo) to provide expertise on OSWT technologies and cesspool conversion
funding and finance options.

Given appropriate site conditions, an engineered system consisting of a septic tank followed by a soil
absorption system, collectively referred to as a “septic tank system” may be an appropriate technology to
replace existing cesspools. The purpose of this TM is to:

e Provide an overview and identify advantages and disadvantages of septic tank systems.

e Summarize design considerations and best practices for ideal septic tank system performance.
e Summarize maintenance needs for septic tank systems.

e Summarize overall performance of septic tank systems relative to cesspools.

This TMis not intended to be a comprehensive guide for cesspool conversion to septic tanks, and those
interested in such a conversion should seek the advice of a registered professional engineer and/or licensed
general contractor.

2.3 Overview of Septic Tank Systems

Septic tank systems are a common means of wastewater treatment and disposal for small populations, such
as individual residences, small institutions, schools, etc., where a centralized sewer system may not be
available, or a connection may not be feasible.
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Figure 2.2 shows a cross section of a typical septic tank installation. Domestic wastewater flows from the
household sewer pipes into the tank and undergoes settling and anaerobic processes to reduce solids and
organics. Septic tanks are designed to hold water under anaerobic conditions for a minimum detention time
of 6 to 24 hours during which the removal of settleable solids takes place (EPA, 2002). These solids collect
and decompose at the bottom of the tank. Gas entrained with the solids rises through the wastewater to the
surface and forms a layer of scum, until the gas escapes at which point the solids settle again. The flow
through current from inlet to outlet can carry some of the solids towards the outlet causing them to be
discharged with the effluent into the disposal system or soil absorption system? (Muralikrishna and
Manickam, 2017). An effluent screen or filter can be added to the septic tank outlet to prevent excess solids
from flowing out of the septic tank and potentially clogging the soil absorption system piping.

Figure2.2  Septic Tank with Two Chambers (EPA, 2017)

After leaving the septic tank, wastewater flows to a soil absorption system for further treatment and
ultimate disposal. Figure 2.3 shows a soil absorption system (or drain field) that includes pipes with small
holes laid inside a covered trench filled with gravel where septic tank effluent is slowly released to percolate
through the soil profile. The wastewater treatment efficacy of septic tank systems is dependent on the
leaching ability (permeability) of the soil and it requires annual inspection and periodic removal of sludge
and scum from the septic tank (Muralikrishna and Manickam, 2017).

Alternative soil absorption system media, such as sand, peat and sawdust, can help to improve removal of
nutrients and other contaminants. These options for alternative soil absorption system media will be
reviewed and discussed in TM 3 related to this project. This TM will focus on a conventional septic tank and
soil absorption system as depicted in Figure 2.3.

2 |In this context, “disposal system” means a soil absorption system (also leach field, drain field, or dispersal
system), seepage pit, or disposal trench (HAR 62-01).

| / .
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Figure 2.3 Septic Tank with Soil Absorption System or Drain Field (EPA, 2017)

2.3.1 History of Septic Tank Systems

Septic tanks were invented by Jean-Louis Mouras around 1860 in France. Mouras had been trying to design a
method of waste disposal without going outside to use the restroom (such as an outhouse). He ran clay
pipes from his house to a concrete tank in his backyard and used it successfully for ten years. When he
decided to open the tank, both he and his neighbors were surprised to discover that it mostly contained
liquid with a layer of scum on top. Subsequently, the system was introduced into the United States in 1883
(Amador and Loomis, 2020).

Following Mouras’s design, early American septic tanks were made of concrete or steel and emptied into a
soil absorption system. By the 1940s, septic tank systems were relatively inexpensive to build and were
popular nationwide in areas that did not have centralized wastewater systems3 (Amador and Loomis, 2020).

In the 1960s, older septic systems began failing due to cracks and rust found in septic tanks. There were also
concerns that the sewage from the soil absorption system was seeping into the groundwater causing local
governments to start reqgulating the placement of absorption systems. The design of the septic tank
chambers and soil absorption systems for modern septic tank systems have improved, but septic tanks still

3 Centralized wastewater systems include sewer collection pipes, wastewater pump stations, and wastewater
treatment plants.
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need to be reqgulated and only implemented in areas that fulfill ideal conditions that do not pose risks to
contaminating groundwater or surface water (Amador and Loomis, 2020).

Some communities have converted areas of clustered septic tank systems to centralized wastewater
collection and treatment to protect water resources and accommodate growth and development. However,
septic tank systems are still common throughout the U.S. and provide environmental, public health, and
economic benefits to certain communities. More than 60 million people across the United States are
currently served by septic tank systems. Septic tank systems are common in New Hampshire, Maine, North
Carolina, South Carolina, and Kentucky (EPA, 2017).

2.3.2 Advantages and Disadvantages of Septic Tank Systems

Septic tanks are a simple, passive OSWT system that can reliably manage and dispose of domestic
wastewater at a low cost to homeowners with proper siting and maintenance. As with any technology, there
are both advantages and disadvantages. Septic tank systems and other OSWT systems can provide
upgraded wastewater treatment in comparison to existing cesspools and without implementing costly,
centralized or decentralized wastewater infrastructure projects.

The biggest advantages of septic tank systems as an option for occurrence of cesspool upgrades in Hawaii
are their simplicity, reliability, and relative low cost. Once they are installed there is no power required and
only periodic monitoring and maintenance are necessary. Another big benefit is that a properly designed,
well-maintained system can last for decades.

A disadvantage is that there are several site-specific factors that must be considered, including natural soil
type and permeability bedrock, groundwater, and site topography for septic tank systems to work
effectively. Septic tank systems also have space requirements that can be significant and may not be
appropriate for small lots. Most states have adopted regulations pertaining to setbacks from water supply
and lot lines, as well as appropriate distance from groundwater, surface water, and coastal areas. During
project planning, the characteristics of the influent wastewater should also be considered.

Improperly functioning systems can introduce nitrogen, phosphorus, organic matter, and bacterial and viral
pathogens into surrounding areas, groundwater, and/or coastal water. Accumulated sludge and scum must
be removed on a regular basis of every three years to prevent carryover of these materials into downstream
processes, especially soil absorption systems which can become clogged and generally cannot be
cleaned/serviced. Septic tank systems may not be an option for all cesspool conversions in Hawai'i.

Homeowners should be cautious of what they put down their drains to avoid overwhelming their septic tank
systems with trash, non-degradable materials, or chemicals that could create non-settling suspensions that
could clog soil absorption systems. If installed and maintained appropriately, septic tank systems may be a
good option for some homeowners in Hawai'‘i that need to convert their existing cesspools.

2.4 Design Considerations and Best Practices for Ideal Septic Tank System Performance

Since its invention, septic tank systems have improved as an OSWT technology. When properly
planned/sited, designed, constructed, and maintained, septic tanks can provide sufficient treatment of
domestic wastewater prior to release to the subsurface environment. Septic tank systems are prevalent
across the United States mainland, and the world. Some systems also exist in Hawai‘i and are monitored and
regulated by DOH. The following section discusses design, siting, performance, and maintenance
considerations for septic tank systems.
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2.4.1 Design and Siting Considerations

Design considerations for septic tank systems include septic tank volume, geometry, material,
compartmentalization, and inlet/outlet design. Siting considerations include depth to groundwater table or
location relative to surface waters, lot size, soil characteristics, and slope. The following sections discuss
design and siting considerations for septic tank systems as they apply to Hawai'i for cesspool conversions.

2.4.1.1 Tank Volume

Selection of the septic tank volume is typically based on the number of bedrooms or number of residents in
the home. Typically, 250 gallons of septic tank capacity must be added for each bedroom. If the house has a
garbage grinder or a hundred gallon or greater tub will require an extra 250 gallons of septic tank capacity.
Given that there are many multi-generational and extended family households in Hawai‘i, a per capita
wastewater generation rate could also be considered for household designs. Based on water use demand
estimates noted in the Honolulu Board of Water Supply’s (BWS) Water Master Plan, water conservation has
decreased per capita water demands over the last three decades. The estimated per capita water demands
for 2020 is 150 gallons per capita per day (gpcd) (BWS, 2016). Assuming a minimum hydraulic retention
time# of 24 hours, the required septic tank volume can be calculated based on number of residents. Many
states have established 1,000 gallons as the minimum volume for a septic tank (EPA, 2002).

Current OSWT system regulations state that the total wastewater flow per individual system shall not
exceed 1,000 gallons per day with a maximum bedroom count of five (HAR 11-62-31.1). The minimum septic
tank size is 1,000 gallons for four or less bedrooms and 1,250 gallons for five bedrooms (HAR 11-62-33.1).

2.4.1.2 Tank Geometry, Compartmentalization, and Material

The shape of the septic tank or its geometry impacts the treatment efficacy of the system. The septic tank
geometry is important since the treatment mechanism is a physical process where solids settle out of
wastewater and primarily liquid waste exits the tank. If the tank geometry does not allow for proper settling
of solids, the waste could flow out of the septic tank and potentially clog the soil absorption system and/or
contaminate the soils.

Septic tanks can have rectangular, oval, or cylindrical shapes, and be made of concrete, plastic
(polyethylene), fiberglass reinforced polyethylene (FRP), or steel. Figure 2.4 shows septic tanks of different
shapes and materials. Elongated tanks with a length-to-width ratio of 3:1 or more have been shown to have
improved solids removal. However, with improved solids removal, more frequent pumping and maintenance
of the septic tank is required (septic tank system maintenance is discussed further in Section 2.3.3).
Cylindrical or vertical tanks tend to be less effective in solids removal but have the benefit of a smaller, more
compact footprint. A common, specified minimum liquid depth below the outlet invert is 36 inches as
shallower depths can result in solids washing out of the septic tank to the soil absorption system and require
more frequent pumping maintenance (EPA, 2002).

4 Hydraulic retention time is the average time that domestic wastewater is stored in the septic tank prior to
flowing out of the septic tank and into the leach field.
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Notes:

(@) Rectangular, Concrete Tank (d) Rectangular, Plastic Tank

(b) Oval, Concrete Tank (e) Fiberglass, Oval Tank

(c) Cylindrical, Concrete Tank (f)  Steel, Horizontal, Cylindrical Tank

Figure 2.4 Examples of Different Septic Tank Shapes and Materials

Septic tanks are required to have at least two compartments (see Figure 2.2). The access risers act as
necessary air vents for each compartment to allow for gases generated by biological activity within the
compartments to escape.

Septic tank materials can vary and considerations to the homeowners include cost (material, installation,
shipping), and structural strength and durability. Table 2.1 is a summary of the advantages and
disadvantages of the different septic tank materials. Coated steel tanks are not typically installed since they
can corrode easily; thus, steel tanks were excluded from the comparison table.

Septic tanks less than 6,000 gallons are typically prefabricated; however, concrete tanks can be pre-casted
or cast-in-place. Concrete tanks are the most durable in comparison to plastic and FRP tanks and are less
likely to fail due to structural collapse and/or floatation during flooding. Concrete tanks can be cast-in-place
for a custom-shaped tank. However, concrete tanks are typically more expensive than plastic or FRP tanks
due to greater shipping and installation costs. Concrete tanks typically require a crane for installation, so
contractors will need to be able to get a crane on site. Also, concrete can be subject to corrosion over time
with exposure to sewage gases. A coating can be applied to the interior of the tank to help prevent or slow
corrosion.
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Table2.1  Comparison of Septic Tank Materials
Septic Tank Material Advantages Disadvantages
e Precast tanks can be more expensive
Durable than plastic or FRP due to shipping
Less susceptible to collapse and and installation costs
Concrete floatation Typically requires use of a crane for
May be cast-in-place for custom installation
shape Concrete may corrode over time due
to acidic sewer gases
Less expensive than precast concrete
tanks (lower shipping and installation ) )
costs) Plastic tanks may deform depending
Variety of manufacturers and sizes for upon q.ual|ty of the plastic and
. . . potential structural weaknesses of
Plastic (polyethylene) desired footprint

Plastics are typically resistant to
corrosion

May not require a crane for
installation

the material

If not installed properly, plastic tanks
can float if flooded

Fiberglass-reinforced
polyester (FRP)

Less expensive than precast concrete
tanks (lower shipping and installation
costs)

Variety of manufacturers and sizes for
desired footprint

e Fiberglass is typically resistant to

corrosion

May not require a crane for
installation

More rigid and sturdy than plastic
tanks

Less structurally strong than concrete
tanks

If not installed properly, fiberglass
tanks can float if flooded

Plastic tanks are typically made of polyethylene and typically less expensive than concrete tanks due to
lower material and shipping costs. There are many different plastic septic tank manufacturers that provide a
wide variety of tank sizes and shapes. Plastic tanks may not require the use of a crane since they are lighter
in weight than precast concrete tanks. Plastics are also more resistant to corrosion than concrete. The
disadvantage of plastic tanks is that they can deform due to structural weaknesses in the material and if they
are not installed properly. Plastic tanks can float or shift due to flooding or wet soil conditions.

Similar to plastic, FRP tanks are typically less expensive than concrete tanks due to lower shipping and
installation costs. There are many manufacturers that can provide a wide variety of FRP tank volumes and
shapes. FRP is resistant to corrosion and may not require a crane for installation. FRP tanks are typically

more rigid and sturdy than plastic tanks, but not as structurally strong as concrete tanks. Another
disadvantage of FRP tanks is that they can shift under flooding or wet soil conditions.

Current OSWT regulations require that septic tanks meet IAPMO material and property standards for
prefabricated septic tanks (IAPMO ANSI Z1000-2013) and shall be approved and listed by IAPMO

(HAR 11-62-33.1).
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2.4.1.3 Inlet/Outlet/Internal Design

Inlet and outlet baffles can be added to septic tanks to improve hydraulic performance and enhance solids
entrapment. A minimum of 2 to 3 inches of drop across the tank from inlet to outlet is recommended to
avoid backing up the sewer to the home should the outlet become obstructed. Also, a minimum of 9 inches
of headspace is recommended to provide room for scum/floatable waste storage and ventilation. It is
recommended that septic tank effluent screens® be installed on the tank outlet to prevent larger solids from
passing through the tank. Mesh or slotted screens of 1/32 to 1/8 inch are typically used. An access port
directly above the outlet is required to remove, inspect, and clean the effluent screens (EPA, 2002).

2.4.1.4 Soil Absorption System Considerations

Determining the soil absorption system size entails striking a balance amongst allowing the septic tank
effluent to percolate through the soil without creating subsurface flooding of the soils or ponding and
allowing for adequate travel time for the effluent to reach the groundwater table. As the septic tank effluent
percolates through the soil, additional treatment of pollutants occurs in the soil column via physical and
biological processes.

The required size of the soil absorption system depends upon the design flow rate of the septic tank system,
and the percolation or infiltration rates of the soil. The soil percolation rate is a measure of how long it takes
for water to drain through soil. Current regulations for OSWT systems require a percolation test at a
minimum depth of 3 ft (HAR 11-62-31.2). Typically, clay soils have low percolation rates as it can take a long
time for water to drain (60 minutes per inch) (min/in.); whereas sandy, well-drained soil have high
percolation rates (5 min/in.). Soil absorption system sizing guidance provided in current wastewater
regulations are shown in Appendix A.

EPA provided guidance on soil absorption system sizing with recommended maximum hydraulic and organic
loading rates. Appendix B shows maximum loading rates recommended for varying soil conditions for septic
tank systems (EPA, 2002).

Once the required area for the soil absorption system is determined, the footprint needs to be accounted for
along with the septic tank installation footprint. Note that it is not recommended that structures (homes,
sheds, garages, etc.) are constructed over the soil absorption system area as the soil/structural integrity is
compromised when saturated with septic tank effluent. However, it is common for soil absorption systems
to be constructed with adequate protection under driveways.

2.4.1.5 Siting Considerations

There are several site conditions to consider before installing a septic tank system for cesspool conversions.
The site conditions account for the requirements of the complete septic tank system, including the septic
tank and the soil absorption system. Some of the key site considerations include lot size, depth to the
groundwater table, soil type, distance to the nearest water body, and slope of the property. Table 2.2
summarizes the ideal, acceptable, and unfavorable site conditions for septic tank system installation. Each
site condition is discussed in the following sections.

5 Effluent screens may also be referred to as effluent filters.
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Table 2.2

Conditions for Septic Tank and Soil Absorption System Installation

Lot size

Depth to Groundwater
Table

Soil Type

Large lot size(> 10,000
square foot, [sf])

Deep water table level

Medium soil percolation
rate
Sand or Silt

10,000 sf (minimum)

Absorption trench must
be a minimum of 3 ft
from the seasonal high
groundwater table (HAR
11-62-34(a)(1)).

Slow soil percolation rate
feasible
Silty clay

Inadequate space for soil
absorption system (Less
than 10,000 sf)

Shallow groundwater
table (within 3 ft of the
seasonal high
groundwater table)

Low or high percolate
rate
Gravel or clay

Distance from water

>> 50 ft from coastal
waters and/or drinking
water supplied

In flood zone or

< 50 ft from coastal
waters or drinking water
supplies

Slope

Sloped down between
1/8 in. per foot and 1/4 in.
per foot

No slope is feasible
Sloped down greater
than 3 in. per foot
feasible

Maximum slope of

8 percent

Sloping upward

Lot size can prove to be a limiting factor in the feasibility of installing a septic tank system. The space
requirements of the septic tank and soil absorption system may prove to be several thousands of square
feet. Many states have different standards regarding the minimum acceptable lot size. The current
minimum lot size for OSWT systems in Hawai‘i is 10,000 sf (HAR 11-62-31). Lots that do not have sufficient
area for septic tank systems may need to utilize alternative OSWT technologies. Current regulations have
minimum horizontal spacing requirements for OSWT systems, including septic tanks and soil absorption
systems or soil absorption systems. Appendix C includes a summary of current spacing requirements

(HAR 11-62, Appendix D, Table I).

Water table depth plays a key role for septic tanks with soil absorption systems. If the water table is too
shallow, the septic tank effluent will not have enough seepage time to strip nutrients and bacteria before it
enters the groundwater. This can lead to pollution in rivers, streams, and near-shore waters and potentially
harm drinking water sources downstream. Also, if the groundwater table is too shallow, it is possible that
during heavy usage or storms, the groundwater table may rise and flood the septic tank site. Figure 2.5
shows how major flooding in Hanalei, Kaua'i caused an installed septic tank to rise out of the ground.
Besides dislodging installed septic tanks, rising groundwater levels or surface flooding could lead to
significant pollution to the groundwater and surface water as the raw wastewater is released. Another

consideration is that groundwater levels are anticipated to rise both along the coastlines and inland areas of
Hawai‘i with rising sea levels due to climate change (Rotzoll and Fletcher, 2012).

Current regulations state that the seasonal high groundwater level must be no less than 3 ft from the bottom
of the soil adsorption system. With a minimum adsorption trench depth of 18 inches, the minimum depth to
seasonal high groundwater level is 4.5 ft for septic tank systems (HAR 11-62-34).
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To protect surface waters and potable water supplies, current OSWT system regulations require minimum
horizontal separations. The minimum horizontal distance between soil absorption systems and coastal
waters, streams, ponds, lakes or other surface waters is 50 ft. The minimum horizontal distance from
potable drinking water supplies, such as groundwater wells or surface water sources is 1,000 ft (HAR 11-62,
Appendix D, Table I).

Figure 2.5  Significant Rainfall in April 2018 Caused a Septic Tank to Float in Hanalei, Kaua'i®

Another consideration in siting septic tank systems is the slope of the site. Ideally, the septic tank system is
sited and designed such that the wastewater flows by gravity from the house, to the septic tank, to the soil
absorption system at the appropriate, evenly distributed rates. If the slope of the site is too steep, it may be
difficult to design the septic tank system and wastewater may flow too quickly through the soil absorption
system pipes and back up at the end of the pipes, even if installation is feasible.

Current regulations state that soil absorption systems cannot be installed on land with a slope gradient
greater than 8 percent. The maximum length of the trench distribution line is 100 ft, with a minimum
number of two trenches. The minimum trench width is 18 inches, and the maximum trench width is

36 inches. The bottom of the trench must be a minimum of 18 inches below the finished grade

(HAR 11-62-34).

2.4.2 Septic Tank System Performance

When designed and sited appropriately, and properly maintained, septic tank systems can provide water
quality benefits beyond that which can be achieved by cesspools. Table 2.3 presents the typical
characteristics of raw domestic wastewater, septic tank effluent, and following soil absorption systems.
Available cesspool effluent water quality data is extremely limited. However, it is widely accepted that
cesspools are not designed to provide wastewater treatment; cesspool effluent quality can be expected to
be similar to that of raw domestic wastewater quality.

6 Photo by Dolan Eversole. Featured in Ka Pili Kai, Ka'0 2019, www.hawaiiseagrant.org
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Properly designed septic tanks effectively provide similar treatment as primary treatment in conventional
wastewater treatment plants. Studies have shown that septic tanks are able to remove TSS and some BOD
(Metcalf and Eddy, 1991). The amount of nitrogen removal is only 10-20 percent through septic tanks. Soil
absorption systems provide further reductions in TSS, BOD, fecal coliform, and some total nitrogen removal
(up to 40 percent). In comparison, cesspools provide some TSS and BOD removal, and no nitrogen removal.

Common requirements for OSWT systems located in areas where surface water or groundwater could be
contaminated are for a minimum of 50% nitrogen removal. Some states set numeric limitations of 19 or
20 mg/L of total N. These types of removals cannot be achieved with conventional septic tank systems.
Other treatment options exist for such locations. TM 3 will discuss other OSWT technologies that can
provide improved total N removal.

Table2.3  Typical Water Quality Data for Raw Residential, Septic Tank Effluent, and Following Soil Absorption

System
: Typical Raw Residential Typical Septic Tank Typical EfﬂL.Jent O.uallty
Contaminant Wastewater® Effluent Quality® Follonfg Sl
y Absorption System
Total Nitrogen, mg N/L®“ 14-40 39-82 -1
TSS (mg/L) 100-400 49-161 ~4
BOD (mg/L) 100-400 132-217 <30
Fecal Coliform, MPN/100 106 1106 13
mL®
Notes:

(1) From Table 2-1 (Water Resources Research Center (WRRC) University of Hawai‘i-Manoa, 2008).
(2) From Table 4-1in the Onsite Wastewater Treatment Survey and Assessment Study (WRRC, 2008).
(3)  MPN/100 mL = most probable number per 100 milliliters.

2.4.3 Maintenance

Septic tank systems do not require significant maintenance since it is a passive system. Maintenance
activities include regular inspections, septage pumping, and periodic cleaning of the effluent filter/screen.
These maintenance activities are discussed further in the following section.

EPA guidance recommends that septic systems be inspected at least every 3 years by a professional. The
inspector should look for leaks, check for signs of backup, inspect mechanical components, inspect/clean the
effluent filter/screen, and empty the tank by pumping out the septage, if necessary.

The inspector should also observe the level of the scum (upper) and sludge (lower) layers within the tank. If
the scum later is within 6 inches of the outlet, or if the sludge layer is within 12 inches of the outlet tee, the
septic tank should be pumped. Maintaining a log of the scum and sludge layers will help the homeowner to
determine how frequent septage pumping may be required. EPA guidance recommends that septic tanks
are pumped every three years (EPA, 2005).

Homeowners can also take the following steps to maintain their soil absorption system (EPA, 2005):

e Plant grasses. Only grasses should be planted near the septic tank and soil absorption system as
roots from larger shrubs or trees could damage the drain field.

e Do not drive on the soil absorption system unless it is designed for that action. Avoid driving
vehicles over the soil absorption system as the additional load will compact the soil and potentially
damage the septic tank or underlying pipes.
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e Manage stormwater. Keep roof drains and other stormwater drains away from the drain field to
avoid flooding and potentially backing up the septic tank system.

e Avoid toxic and clogging chemicals. Avoid the use of toxic chemicals/cleaners and disposing of
excess paint or cleaning of painting brushes. Latex paints, in particular, can cause clogs within the
septic tank system.

e Reduce food waste and solids. Reduce use of garbage disposals and food waste disposed in kitchen
sinks, which contribute to sludge production and more frequent septage pumping. Minimize
washing solids and grit (such as sand) down the drain.

2.5 Relative Cost of Installing and Maintaining Septic Tank Systems

Septic tank systems can be installed and maintained for relatively lower cost than other OSWT systems.
Septic tanks generally have no power costs. Maintenance costs include periodic inspection, pumping of
solids/scum, and cleaning the effluent filter. Maintenance is generally needed every 2-3 years. For a
well-maintained septic tank the replacement interval can be as long as 60 years.

Septic tank installation costs depend on the type of tank material. Plastic and FRP tanks are typically less
expensive than concrete tanks. Other installation cost considerations include the cost for cleaning out, filling
and closing the old cesspool and preparing the land for the new septic tank and soil absorption system as
well as restoring the landscape after installation is complete.

Installation costs of septic tank systems can vary based upon site specific, non-standard conditions, such as
poor soils, unknown underground utilities, undocumented structures, large tree removal, placement in
traffic bearing areas, and contractor availability (Babcock et al. 2019). Compared to other, more mechanical
OSWT systems, septic tank systems are relatively cheaper to install and operate. Actual costs can only be
determined following engineering analysis of the specific property and receipt of bids from a licensed
contractor.

2.6 Recommendations for Further Evaluation of Septic Tank Systems for Converting
Cesspools in Hawai‘i

Septic tanks are a viable solution to convert cesspools due to their low cost and ease of maintenance.
However, there are many factors that must be considered before deciding to use septic tanks. The
conditions in Table 2.2 outline the ideal, acceptable, and unfavorable conditions for septic tank system
installation.

Hawai'‘i's existing wastewater regulations include a sufficient amount of guidance for septic tank system
application and installation (HAR 11-62-31). As discussed previously, existing regulations provide guidance
on design requirements for the septic tank volume, compartmentalization, inlet and outlet design, as well as
the soil absorption system design. However, there are two design considerations that DOH may consider
reviewing or evaluating in the future:

e Depth to groundwater table. One aspect of septic tank system guidance that is recommended for
reevaluation is the requirement for the depth to the groundwater table for the soil adsorption
system. The evaluation of the depth to the groundwater should be based on the amount of
separation required to assure adequate treatment to protect drinking water supplies.
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e Allowable “density” of septic tank systems or numeric limits for total N. Septic tank systems are
known to provide water quality benefits over cesspools. However, septic tank systems do not
provide significant treatment for total nitrogen. Upgrading cesspools to septic tank systems in areas
with a high density within a small area may not provide significant protection to groundwater or
near surface water quality. Limiting the number of septic tank systems allowed within a certain area
may help to provide groundwater and near surface water quality protection. Another way to protect
water quality is to implement a numeric limit for total N discharged from OSWT.

Figure 2.6 is an example decision tree to help homeowners determine if a septic tank system is a potential
option for them to convert their cesspool. The first question asks about the cesspool location relative to
coastal waters, surface waters, and potable water supplies based on current regulations. The second
question asks if the property is listed in the Priority 1 or Priority 2 areas shown in the 2018 DOH Act 125
Report?.

If the first two sets of criteria are met, the minimum lot size question is posed, followed by slope of the
property, and depth to the groundwater table. A minimum of 10 ft depth to the groundwater table was
selected as an example. As described above, further evaluation of the requirement of depth to the
groundwater table is warranted. This decision tree can be modified as needed but may be a helpful tool for
homeowners to determine if upgrading their cesspool to a septic tank system is feasible.

7 Cesspools located in the Priority 1 areas pose significant risk of human health impacts, drinking water impacts, or
draining to sensitive waters. Priority 2 areas have potential impact on drinking water quality.
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Figure 2.6  Decision Tree to Determine if a Septic Tank System is Feasible for Cesspool Conversion
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Appendix A
SOIL ABSORPTION SYSTEM SIZING GUIDANCE BY

VARYING PERCOLATION RATE
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Table A1 Soil absorption System Sizing Guidance by Varying Percolation Rate
(HAR 11-62, Appendix D, Table Il)

Required absorption area
(sf/bedroom or

Required absorption area

Percolation rate (min/in.) (sf/bedroom or

less than or equal to

Percolation rate (min/in.)

less than or equal to

200 gallons) 200 gallons)
1 70 31 253
2 85 32 257
3 100 33 260
4 115 34 263
5 125 35 267
6 133 36 270
7 141 37 273
8 149 38 277
9 157 39 280
10 165 40 283
11 170 41 287
12 175 42 290
13 180 43 293
14 185 b4 297
15 190 45 300
16 194 46 302
17 198 47 304
18 202 48 306
19 206 49 308
20 210 50 310
21 214 51 312
22 218 52 314
23 222 53 316
24 226 54 318
25 230 55 320
26 243 56 322
27 238 57 324
28 242 58 326
29 246 59 328
30 250 60 330
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Appendix B
SUGGESTED HYDRAULICAND ORGANIC LOADING

RATES FOR SIZING INFILTRATION SURFACES
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Table B.1  Suggested Hydraulic and Organic Loading Rates for Sizing Infiltration Surfaces (from EPA, 2002)
Structure Hydraulic loading Organic loading
Texture (galitt~day) (Ib BOD/1000ft>=day)
Shape Grade BOD=150 BOD=30 BOD=150 BOD=30
Coarse sand, sand, loamy Single grain Structureless 0.8 16 1.00 040
coarse sand, loamy sand
Fine sand, very fine sand,
floamy fine sand, loamy very Single grain Structureless 0.4 1.0 0.50 0.25
fine sand
Massive Structureless 0.2 0.6 0.25 0.15
Coarse sandy loam, sandy Platy WWeak 0.2 05 02 013
loam — Moderate, strang
Prismatic, blocky, Wealk 0.4 0.7 0.50 0.18
granular Moderate, strong 0.6 1.0 0.75 0.25
Massive Structureless 0.2 0.5 0.25 0.13
Fine sandy loam, very fine Platy Weak, mod., strong
sandy loam Prismatic, blocky, Weak 0.2 0.6 0.25 0.15
granular Moderate, strong 0.4 0.8 0.50 0.20
Massive Structureless 0.2 0.5 0.25 0.13
Loam Platy Weak, mod., strong
Prismatic, blacky, Weak 0.4 0.6 0.50 0.15
granular Moderate, strong 0.6 0.8 0.75 0.20
Massive Structureless 0,2 0,00 0.05
. Platy Weak, mod., strong
Sitoam Prismatic, blocky, Weak 0.4 0.6 0.50 0,15
granular Moderate, strang 0,6 0.8 0.75 0.20
Massive Structureless
Sandy clay loam, clay loam Platy Weak, mod., strong
silty clay loam Prismatic, blacky, Weak 0.2 0.3 0.25 0.08
granular Moderate, strang 0,4 0.5 0,50 0.15
Massive Structureless
. Plat Weak, mod., stron:
Sandy clay, clay. silty clay Prismatic, )l;lucky. Weak :
granular Moderate, strang 0.2 0.3 0.25 0,08
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Appendix C
SPACING REQUIREMENTS FOR OSWT SYSTEMS
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Table C.1  Spacing Requirements for OSWT Systems (HAR 11-62, Appendix D, Table I, July 1, 2014)

Treatment | Seepage Pit | Soil Adsorption

Minimum Horizontal Distance From Cesspool (ft) Unit (ft) (0 Ssa (T
Wall line of any structure or building 5 5 5 5
Property Line 9 5 9 5
o ke, orsthes sufsce ater bogy 0 it 0 it
Large trees 10 5 10 10
Treatment unit 5 5 5 5
Seepage pit 18 5 12 5
Cesspool 18 5 18 5
Soil absorption system 5 5 5 5
Potable water sources serving public water 1,000 500 1,000 1,000

systems
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Abbreviations

ALTT
ATU
ATU-DN
BODs
BR

BW
Carollo
CBOD;s
CCWG
CFU
DIS
DOH
DRIP
ELM
Engineer
EPA

ET

ETI

FC

FOG
gpd
GRAY
GW
HAR
ITUFL
LCA
LSTMA

N/A
NJDEP
NSF
NSF40
NSF245
NTX

( cg"‘ "4-.74

alternative zero-discharge toilets

aerobic treatment unit — with nitrification
ATU with denitrification for N removal
5-day biochemical oxygen demand
bedroom

black water sewage

Carollo Engineers, Inc.,

5-day carbonaceous biochemical oxygen demand
Cesspool Conversion Working Group
colony forming unit (on petri dishes)
disinfection system

Hawai'i State Department of Health

drip irrigation/dispersal system

Eliminate nitrogen removal system
Licensed Civil Engineer in the state of Hawai'i
US Environmental Protection Agency
evapotranspiration
evapotranspiration-infiltration

fecal coliform bacteria

fats, oil, and grease

gallons per day

graywater recycling system

graywater

Hawai’i Administrative Rules

Innovative treatment units for N removal developed in FL

Life-cycle-cost analysis

layered soil treatment systems developed in MA
million gallons per day

milligrams per liter

nitrogen

not applicable

New Jersey Department of Environmental Protection
National Sanitation Foundation

NSF Standard 40 for secondary level treatment
NSF Standard 245 for enhanced nitrogen removal

NITREX nitrogen removal system
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0&M
0SDS
OSWT
OWTS
PBY
PBY-DN
RAW
RGSWA
RSF
SABS
SBR
SDWB
SEEP
ST
™
™
TP
TSS
uIC
uv
WET
WQ
WWB

operation and maintenance

onsite treatment and disposal system
onsite wastewater treatment and disposal system
onsite wastewater treatment system
Presby disposal system — standard
Presby disposal system with N removal
raw sewage

recirculating gravel system WA
recirculating sand filter

soil absorption system

sequencing batch reactor

Safe Drinking Water Branch
seepage pit

septic tank

technical memorandum

total nitrogen

total phosphorus

total suspended solids

underground injection control
ultraviolet light

constructed wetland system

water quality

Wastewater Branch
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Technical Memorandum 3

ONSITETREATMENT TECHNOLOGIES EVALUATION

3.1 Executive Summary

Hawai'i's Act 132 requires the upgrade of all 88,000 existing residential cesspools by the year 2050. As a
result, it is expected that these existing onsite sewage disposal systems will be replaced by a variety of
engineered treatment and disposal units, some of which are already approved for use in Hawai'i, and others
that may be emerging and innovative in nature.

Onsite wastewater treatment and effluent disposal system(OSWT) is regulated by the Hawai'i Department
of Health Wastewater Branch (DOH WWB). Regulations are contained in Hawai'i Administrative Rules (HAR)
11-62 (effective March 21, 2016), and include procedures, design criteria, standards and restrictions for
design and installation of approved standard OSWT technologies (see Appendix A). Complete systems
require both a treatment technology and a disposal technology and there are multiple alternatives for both
types. In addition, there are many site characteristics, property restrictions, treatment requirements, and
other factors that must be considered.

This Technical Memorandum 3 (TMO03) includes an evaluation of potential OSWT and disposal technologies
which may be considered for the upgrade of existing cesspools. Technologies evaluated are shown in

Table ES.1. This study does not attempt or purport to contain evaluations of every technology in existence
today. Instead, it focuses on the most common technologies available in Hawai'i that are either approved for
use or are promising innovative and emerging technologies that are documented well enough to be
considered feasible and likely available during the timeframe of the Act 132 (i.e. 2050).

The technologies were evaluated by several criteria that can be grouped into the following categories:

e Type of technology

e Approval status

e Siting restrictions

e Treatment performance

e Replacement interval and types of costs likely to be incurred
e Benefits and challenges involved with implementation

The intent of this TM is to provide guidance to the Cesspool Conversion Working Groupon as to the
applicability, performance, and relative costs of different OSWT technologies that may be considered for
cesspool conversions required under Act 132. Ultimately, homeowners should seek more specific guidance
from a properly licensed civil engineer (engineer) and general construction contractor. The engineer will
need to prepare various studies and designs before a construction permit can be issued and constructed
upgrades can begin. This will involve going through several steps to evaluate and select processes for the
specific property that are both technically feasible and cost effective. These steps are outlined in

Figure ES.1.
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Table ES.1  Onsite Wastewater Treatment and Disposal Technologies Evaluated

Technology Approval Status

Treatment
Septic Tank Approved®
Aerobic Treatment Unit with nitrification (ATU-N) Approved®
ATU with nitrification and denitrification (ATU-N-DN) Approved®
Chlorine Disinfection Approved®
UV Disinfection Approved®
Recirculating Sand Filter Approval Required®
Eliminite Innovative®
NITREX Innovative®
Recirculating Gravel Filter System (WA) Emerging®
Disposal
Absorption Systems (Bed/Trench) Approved®
Seepage Pit Approved®
Presby Advanced Enviro-Septic Approved®
Evapotranspiration Approval Required?
Constructed Wetland Approval Required?
Drip Irrigation Approval Required?®
Passive Treatment Units (medium and high treatment) (FL) Innovative®
Disposal by Layered Soil Treatment ("Layer Cake”) Systems (MA) Emerging®
Disposal by Nitrification/Denitrification Biofilter (NY) Emerging®
Notes:

(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and
would require design review by DOH WWB.

(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not
commercially available and do not have established regulatory design criteria. DOH WWB does not currently have a process for
approving these technologies.

Figure ES.1 Stepwise Approach to Cesspool Conversions for Individual Homeowners

; | / .
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OSWT and disposal technologies can be utilized in many combinations, and in some cases, two or even
three different treatment technologies may be needed in sequence (“treatment train”). A set of

35 treatment trains were created, each of which is a set of treatment and disposal technologies that work
together to meet requirements and optimize other considerations. Potential treatment trains are
summarized in Table ES.2.

There are many other possible treatment trains beyond the listed, those options perceived to be impractical,
ineffective, or overly expensive were not included. The ones shown are considered the most feasible and
practical.

Of the 34 treatment trains presented:

e 16 treatment trains utilize technologies that are currently approved in Hawai'i
- Using these technologies should result in faster DOH WWB approval
- Some technologies are for small properties (less than 10,000 square feet [sf])
- Some technologies can be used for Priority 1 systems
- Some technologies meet National Sanitation Foundation (NSF)40* water quality criteria
- Some technologies meet both NSF40 and NSF2452 criteria
- Some technologies provide robust disinfection of bacteria
e 19 treatment trains incorporate septic tanks into the treatment system
e 10 treatment trains involve alternative toilets and graywater recycling systems
- Black and grey water are source-separated
- Some use septic tanks
- Some use aerobic treatment units (ATUs) or aerobic treatment units with denitrification
(ATU DN)

*NSF40 Residential Onsite Systems is a standard for residential wastewater systems with rated capacities
between 400 and 1500 gallons per day.

2 NSF245 Nitrogen Reduction is a standard that defines total nitrogen reduction requirements for wastewater
treatment systems with rated capacities between 400 and 1500 gallons per day.
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Table ES.2  Feasible Treatment Trains That Combine Treatment and Disposal Technologies to Meet Different Goals

Coliform
Treatment . NSF245
; Treatment 1 Treatment 2 Treatment 3 Disposal (pathogen
Train Name (N removal)
removal)
1 la RAW ST SABS Standard conventionalftraditional system
2 1b RAW ST PBY Presby disposal system Y
3 ) RAW ST SEEP By DOH approval, only for lots too small for absorption
systems
4 3a RAW ST WET DOH design review required
5 3b RAW ST ET DOH design review required, zero discharge Y
6 3c RAW ST RSF SABS DOH design review required Y
7 3d RAW ST RSF DRIP DOH design review required

By DOH approval, only for lots too small for absorption

8 4 RAW ST RSF DIS SEEP Y
systems and/or near surface water
9 5a RAW ATU SABS Standard conventionalftraditional system Y
10 5b RAW ATU WET DOH design review required Y
11 5¢c RAW ATU DRIP DOH design review required Y
1 6 RAW ATU SEEP By DOH approval, only for lots too small for absorption v
systems
13 7a RAW ATU-DN SABS For properties near surface water Y Y
14 7b RAW ATU-DN WET or DRIP By DOH approval, for properties near surface water Y Y
15 7c RAW ATU-DN ET BY DOH approval, for properties near surface water, zero v v v
discharge
16 8 RAW ATU-DN DIS SEEP For properties near surface water Y Y Y
17 9a RAW ST ELM SABS or WET or ET  Innovative treatment system, not currently DOH approved
18 9b RAW ST NTX SABS or WET or ET  Innovative treatment system, not currently DOH approved
19 9c RAW ST ITUFL SABS or WET or ET  Innovative treatment system, not currently DOH approved
Innovative treatment system, only for lots too small for
20 10 RAW ST ELM or NTX or ITUFL DIS SEEP absorption systems and/or near surface water, not currently F
DOH approved
21 11a RAW ST RGSWA SABS or WET or ET  Emerging filtration system, not currently DOH approved
22 11b RAW ST LSTMA SABS or WET or ET  Emerging filtration system, not currently DOH approved
23 11c RAW ST NDBFNY SABS or WET or ET  Emerging filtration system, not currently DOH approved
Emerging treatment system, only for lots too small for
24 12 RAW ST RGSWA or LTSMA or DIS SEEP absorption systems and/or near surface water, not currently F
NDBFNY
DOH approved
BW ALTT ST SABS
25 13a Meets current graywater guidelines
GW GRAY SEEP
26 13b BW ALTT ST DRIP Meets current graywater guidelines, DOH design review
GW GRAY SEEP required
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Coliform
Treatment : NSF245
; Source Treatment 1 Treatment 2 Treatment 3 Disposal (pathogen
Train Name (N removal)
removal)
. e BW ALTT ST ET Meets current graywater guidelines, DOH design review v
GW GRAY SEEP required
BW ALTT ATU SABS .
28 13d Meets current graywater guidelines Y
GW GRAY SEEP
o5 e BW ALTT ATU DRIP Meets current graywater guidelines, DOH design review v
GW GRAY SEEP required
30 13f BW ALTT ATU ET Meets current graywater guidelines, DOH design review v v
GW GRAY SEEP required
BW ALTT ATU-DN SABS o
31 13g Meets current graywater guidelines Y Y
GW GRAY SEEP
2 13h BW ALTT ATU-DN DRIP Meets current graywater guidelines, DOH design review v v
GW GRAY SEEP required
- o BW ALTT ATU-DN ET Meets current graywater guidelines, DOH design review v v .
GW GRAY SEEP required
. BW ALTT None . o
34 13j ) o Requires changes to graywater Guidelines F F F
GW GRAY w/Kitchen Sink limits SEEP
Notes/Acronymns: GWT Graywater Recycle Tank
Y Yes ITUEL Innovative Treatment Units Developed in Florida
N  No LSTMA  Layer Soil Treatment Systems developed in Massachusetts
F  Future NDBFNY Emerging Nitrifying/Denitrifying Biofilters Developed in New York
NSF245  National Sanitation Foundation Standard 245 for enhanced nitrogen removal
ALTT Alternative Zero-discharge Toilets (composting, incinerating, nano-membrane) NSF40  National Sanitation Foundation Standard 40 for secondary level treatment
ATU Aerobic Treatment Unit with nitrification NTX NITREX nitrogen removal system (innovative)
ATU-DN  ATU with denitrification PBY Presby disposal system - standard
BW Black Water Sewage PBY-DN Presby system with De-Nyte nitrogen removal
DIS Disinfection system (chlorine or UV) RAW Raw Sewage
DRIP Drip irrigation system SABS Absorption System - trenches or beds, traditional or gravelless
ELM Eliminite nitrogen removal system (innovative) SEEP Seepage Pit
ET Evapotranspiration (zero-discharge) system ST Septic Tank
GRAY Graywater recycling system RGSWA  Recirculating Gravel System (WA) (emerging)
GW Graywater WET Constructed Wetland System
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Table ES.3  Costs of Retrofits Completed Since 2016 under State Tax Credit Program

Cost ($)
1BR 2 19,803 19,803 10,813 28,792
2BR 3 16,435 12,400 10,500 26,406
Septic Tank + Absorption 3 BR 13 18,817 14,790 9,399 45,797
System 4BR 13 21,989 19,800 9,787 45,550
5BR 42 23,688 22,850 8,925 52,356
Total 73 22,114 21,945 8,925 52,356
2BR 1 18,706 ND ND ND
Aerobic Treatment Unit 3BR 2 22,500 22,500 20,000 25,000
5BR 5 33,298 26,339 21,760 59,585
Total 8 28,774 23,380 18,706 59,585
Septic Tank + Presby 3BR 1 24,160 ND ND ND
System 4BR 1 32,500 ND ND ND
Total 2 28,330 ND ND ND
Notes/Acronyms:
BR bedroom

ND Insufficient data available to provide additional statistics.
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3.2 Introduction and Background

According to the US Environmental Protection Agency (EPA), cesspools are underground excavations that
receive sanitary wastewater from bathrooms, kitchens, and washers. The structure usually has an open
bottom and perforated sides (unlined). Domestic wastewater flows into the structure and the solid waste
collects at the bottom of the cesspool and the liquid waste flows out through the perforations. Cesspools are
not designed to treat wastewater but rather to retain solids and allow liquid wastes to percolate into the
subsurface which may be hydraulically connected to groundwater and surface water.

Figure3.1  Cesspool Schematic

Throughout Hawai'i, there are approximately 88,000 cesspools for single-family, residential wastewater
disposal. In 2018, the Hawai'i State Legislature passed Act 132, which states that by January 1, 2050 all
cesspools in the state of Hawai'i, unless granted exemption, shall upgrade or convert to a preferred waste
treatment system or connect to a sewer system. There are generally three options for cesspool conversions
including:

e Connection to existing or new centralized sewer systems. In the large municipal areas of Hawai'i,
homes and businesses are connected to county or privately owned, sewer collection and treatment
systems, where the wastewater flows to a large centralized treatment facility for treatment and
disposal. Centralized sewer collection and treatment systems are cost effective because of economies
of scale, treating the water either for discharge to the Pacific Ocean or for water reuse applications
(e.g., golf course irrigation). However, there are significant capital investments required by counties or
private developers, and connections to centralized systems may not be feasible for many cesspool
conversions.

e Connection to decentralized sewer systems. Decentralized sewer systems (also “cluster”
wastewater systems) are similar to centralized sewer systems, but typically have a smaller collection
system service area and wastewater treatment facility. Decentralized treatment can range from
passive treatment with soil dispersal to more sophisticated, mechanical treatment, such as membrane

| /.
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bioreactors. Within the rural portions of Hawai'i, which are extensive, the costs to dig and construct
long sewer systems from remote locations to a centralized treatment facility are substantial.

e Conversion of cesspools to new OSWT and disposal systems. A 1999 survey conducted by DOH
showed that approximately 19 percent of the households in Hawai'i had OSWT and disposal systems,
including cesspools. Since many of the cesspools are in rural areas without centralized wastewater
systems, conversion to OSWT and disposal may be the most cost-effective option for some
homeowners.

The scope of this TMO03 is limited to evaluating OSWT and disposal systems as cesspool conversion options.
Evaluations of centralized and decentralized sewer options will be investigated separately.

Act 132 also allowed for the creation of the Cesspool Conversion Working Group (CCWG), with the DOH
Director or designee as the chairperson. Other CCWG members include: the DOH wastewater branch chief or
their designee; four members of the county wastewater agencies for Hawai'i, Honolulu, Kaua'i, and Maui; a
member representing the wastewater industry appointed by the president of the senate; a member of the
financial and banking sectors appointed by the speaker of the house of representatives; members of the
University of Hawai'i Institute of Marine Biology and Water Resources Research Center; a member of the
Hawai'i Associate of Realtors appointed by the Speaker of the house of representatives; a member of the
Surfrider Foundation appointed by the President of the senate; one representative appointed by the Speaker
of the house of representatives; and one Senator appointed by the President of the senate.

The CCWG subsequently retained the Carollo Engineers, Inc. (Carollo) team to support the cesspool
conversion technologies and finance research as a part of the Cesspool Conversion strategy for the state of
Hawai'i.

There are several parts of the cesspool conversion technologies portion of this project. Besides the cesspool
conversion technologies and finance research, the CCWG is also developing strategies for public outreach and
education, and data prioritization and validation as it relates to cesspool conversions. Figure 3.2 shows a
stepwise process to facilitate homeowners with cesspools in determining how to upgrade their existing
cesspools. The CCWG is working to develop strategies and tools to aid cesspool conversions and the overall
strategy is anticipated to be complete by 2022.

The first two products of the Cesspool Conversions Technologies Research were Technical Memorandum 1
(TMO01) — Assessment of Onsite Treatment Technology Testing and Approval Procedures Utilized by Other
States, and Technical Memorandum 2 (TMO02) — Septic Tank Systems Review. The purpose of this TM03 is to
evaluate existing OSWT technologies and disposal systems to upgrade cesspools at individual residences.
This TM helps to support Step No. 4 Determine Treatment Options shown in Figure 3.2.

Figure3.2  Stepwise Approach to Cesspool Conversions for Homeowners
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3.2.1 Methodology

The data and information for this TM03 was gathered from prior products of the team members, including the
DOH/Safe Drinking Water Branch (SDWB)-funded study Investigation of Cesspool Upgrade Alternatives in
Upcountry Maui completed in October 2019, internet research of technology matrices employed in other
states, and information available in textbooks, the technical literature, and from vendor websites. The data
was gathered from publicly available resources that are considered current and up to date. However, this
report does not attempt or purport to contain evaluations of every technology and variety of technology
available for this type of application. Instead, it focuses on the most common technologies available in Hawai'i
that are either approved for use or are promising innovative and emerging technologies that are not yet
approved for sale in Hawai'i but are well documented enough to be considered likely available during the
30-year timeframe of the Act 132 cesspool ban.

3.2.2 Risk to Environment and Human Health

The legislation passed to ban cesspools (Act 132) was based upon an understanding by the DOH WWB of the
existing and potential risks of the 88,000 cesspools to the environment and public health. The DOH WWB
created a set of four priority categories for the upgrade of cesspools (Table 3.1). The categories were then used
to assign priority categories to geographic areas around the State (Table 3.2). The following risk factors were
considered in formulating the priority categories:

e Density of cesspools in an area

e Soil characteristics

e Proximity to drinking water sources, streams, and shorelines

e Other groundwater inputs including agriculture and injected wastewater

e Physical characteristics of coastal waters that may compound the impacts of wastewater in bays and
inlets

Table 3.1 shows that the highest risk areas (Priority 1) should be addressed as soon as possible, rather than
waiting until closer to 2050 due to high risk. Table 3.2 shows that Priority 1 areas include 8,140 cesspools which
comprise a little less than 10 percent of the 88,000 cesspools in Hawai'i. These priority categories and
assignments were presented by the DOH WWB and the US EPA to the 2018 Hawai'i Legislature and they are
subject to evaluation and possible revision through the activities of the CCWG. Cesspool upgrades located in
Priority 1 areas may require technologies that remove nitrogen and may also require disinfection (if near
surface water). The specific requirements are site specific and will be determined the DOH WWB Director.
These restrictions will limit the number of appropriate technologies available for properties in these areas.

ey
3-10 | JUNE 2020 | FINAL O CAFrTTN



ONSITE TREATMENT TECHNOLOGIES EVALUATION | CESSPOOL CONVERSION TECHNOLOGY RESEARCH | HAWAI'Il DEPARTMENT OF HEALTH

Table 3.1

Cesspool Priority Area Definitions and Actions to Take

Significant risk of human
health impacts, drinking

Cesspools appear to
contribute to documented
impacts to drinking water or

Address these cesspools as
soon as possible using any
means possible. Such action

Priority 1 . . . .
water impacts, or draining human health and appear to represents a significant
to sensitive waters impact sensitive streams or  reduction in risk to public
coastal waters. health.
Homeowners can use Act
- 120 tax credits® to upgrade
Cesspools are within the .pg.
. L cesspools located within
. . - area of influence of drinking .
. Potential to impact drinking 500 ft of waters. Actions
Priority 2 water sources and have a
water . . . should be taken
high potential to impact the .
simultaneous to or
sources. . .
following actions under
Priority 1.
Cesspools in these areas
cumulatively represent an Homeowners can use Act
) yrep 120 tax credits® to upgrade
impact to an area that o
. o\ cesspools located within
. includes sensitive State .
. Potential impacts on 500 feet of waters. Actions
Priority 3 .\ water or coastal ecosystems
sensitive waters . . should be taken
(coral reefs, impaired .
. simultaneous to or
waterways, water with ) .
. following actions under
endangered species, or Priority 2
other vulnerabilities). y e
Comprehensive health and .
.p . Action should be taken as
environmental risks have . .
possible: if homeowners
. . - not yet been assessed, or . .
Priority 4  Impacts not identified independently initiate

the risk of affecting public
or environmental health
currently appears low.

action or if a supporting
agency has available funds.

3 Current Act 120 tax credits expire on December 31, 2020 (https://health.hawaii.gov/wastewater/home/taxcredit/)
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Table3.2  Initial Priority Upgrade Areas Established by DOH WWB

Estimated Effluent

Geographic Area Priority Level Assigned Number of Cesspools Discharge (mgd)
Upcountry area of Maui 1 7,400 4.4
Kahaluu area of Oahu 1 740 0.44
Keaau area of Hawai'i Island 2 9,300 4.9
Kapaa/Wailua area of Kauai 2 2,900 2.2
Poipu/Koloa area of Kauai 2 3,600 2.6
Hilo Bay area of Hawai'i Island 3 8,700 5.6
Coastal Kailua/Kona area of 3 6,500 3.9
Hawai'i Island
Puako area of Hawai'i Island 3 150 0.60
Kapoho area of Hawai'i Island 3 220 0.12
Hanalei Bay area of Kauai 3 270 0.13
Diamond Head area of Oahu 3 240 0.17
Ewa area of Oahu 3 1,100 0.71
Waialua area of Oahu 3 1,080 0.75
Waimanalo area of Oahu 3 530 0.35

Total Assigned: 42,730 26.87

Hawai'i Island Un-Assigned NA 24,430 12.18
Kauai Un-Assigned NA 6,930 4.57
Maui Un-Assigned NA 4,800 35
Oahu Un-Assigned NA 7,610 5.08
Molokai Un-Assigned NA 1,400 0.80

Total Un-Assigned: 45,170 26.13

3.2.3 Approved Technologies in Hawai’i

There are somewhat limited statistics for on-site systems currently in operation in Hawai'i. All the systems in
the ground and operating are by definition approved. Table 3.3 has a breakdown of these different OSWT
systems by island, the estimated discharge flows, the discharge of nitrogen, and the discharge of phosphorus.
Table 3.3 only includes information for the following types of systems:

e Cesspools

e Septictanks + absorption systems
e Septic tanks + seepage pits

e Aerobic treatment units

There are no data available on other approved technologies including (of which there are thought to be very
few):

e Disinfection systems

e Recirculating sand filters

e Constructed wetland systems
e Dripirrigation systems

e Seepage pits
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Table 3.3

The Number of OSWT and Disposal Systems in Hawai'i from 2018 DOH/EPA Report to Hawai'i Legislature

Estimated | Estimated
. . TP

g | Mo | tamberst | Septe: | <o TeOS | s | e | Toul | roul o
Pit Discharge Discharge | Flux (kg/d) (kg/d)

(mgd) (mgd)
Hawai'i 82,000 49,344 8,951 694 68 58,982 27.4 34.6 6,607 1,848
Kauai 29,800 13,688 3,107 190 304 18,011 9.5 12.5 2,115 607
Maui 65,200 12,242 4,105 559 75 16,883 7.9 11.6 1,869 554
Oahu 336,900 11,253 2,620 534 199 14,606 7.5 9.7 1,732 500
Molokai 3,700 1,442 477 33 4 1,956 0.8 1.2 206 59
Total 517,600 87,969 19,170 2,730 650 110,438 53.0 69.9 12,529 3,568

DRAFT | JUNE 2020 | 3-13



HAWAI‘| DEPARTMENT OF HEALTH | CESSPOOL CONVERSION TECHNOLOGY RESEARCH | ONSITE TREATMENT TECHNOLOGIES EVALUATION

3.3 Description of Onsite Wastewater Treatment Technologies

The following sections provide descriptions and characteristics of the various treatment technologies
evaluated. The various treatment technologies have four levels of approval noted:

e Approved. These technologies are already approved for use in HAR 11-62 and are rapidly approved by
DOH WWB upon receipt of required submittals for review.

e Approval Required. These technologies are mentioned in HAR 11-62; however, detailed design
calculations must be submitted and design review is required by DOH WWB prior to site-specific
approval.

e Innovative. These technologies are commercially available outside of Hawai'i, but do not have
established regulatory design criteria and would require design review by DOH WWB.

e Emerging. These technologies are at a research stage and/or pilot-testing and/or full-scale
probationary approval in other states. They are not commercially available and do not have
established regulatory design criteria. DOH WWB does not currently have a process for approving
these technologies.

3.3.1 Septic Tanks

A septic tank serves as both a settling and skimming tank and partial anaerobic treatment. It is an approved
technology by DOH WWB. The baffles in the tank cause solids settle to the bottom and create a layer of
sludge, while fats, oils, grease (FOG), and other floatables rise to the top and create a layer of scum

(Figure 3.3). Based on Hawai'i's design requirements, a screen should also be installed on the effluent end to
enhance solids removal and prevent clogging of the downstream disposal system. If high quality effluent is
desired, a septic tank could be used to pretreat wastewater prior to a secondary treatment step, such as an
ATU.

Figure3.3  Septic Tank with Two Chambers (United States Environmental Protection Agency, 2018)
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The benefits, challenges, and operations and maintenance (O&M) requirements are summarized as follows:

e Benefits
- Poweris not required to operate a septic tank.
e Challenges

- Accumulated sludge and scum must be removed on a reqular basis to prevent carryover of these
materials into downstream processes.

- The effluent filter must be cleaned periodically to prevent clogging.

- Odor - objectionable odors can be emitted.

e Operation and Maintenance

- The solids that accumulate in the septic tank need to be removed periodically, depending on the
loading rate (e.g., how many people use the system) and wastewater characteristics. Solids
removal is conducted with a septic pumping and hauling truck and consists of removal of the
settled sludge, liquid contents, and scum layer. The liquid and solid contents from the septic tank
must be hauled to an approved wastewater treatment facility for where a fee is collected for
treatment.

- Septic tanks that are regularly serviced and maintained can have the solids removed on an as
needed basis (estimated 5 to 10 years), whereas septic tanks that are not regularly serviced may
require more frequent solids removal (estimated 1 to 2 years). Technologies that are being
developed for measuring water level and solids depth will make remote monitoring more feasible.

3.3.2 Aerobic Treatment Units (ATUs)

There are many varieties of ATUs which are manufactured all over the world. ATUs are an approved
technology by DOH WWB. There are a small number of Hawai'i-produced units, many mainland-produced and
numerous from all over the world, including Japan/Asia, and Europe. The most popular here are locally
produced, mainland-produced, and Japan-produced brands. Depending on the application, ATUs can provide
or not provide total nitrogen (N) removal. Both ATU types are discussed in the following sections.

3.3.2.1 Without Nitrogen Removal

An ATU is a self-contained OSWT system that is designed to provide full secondary biological treatment by
retaining solids, aerobically decomposing organic matter over time, and allowing effluent to discharge into an
approved disposal system. There are many types of ATUs, and the following will describe the most commonly
used: suspended-growth flow-through ATUs and combined attached and suspended growth ATUs. ATUs
typically include primary treatment and biological secondary treatment (oxidation of 5-day biochemical
oxygen demand [BOD;] to carbon dioxide) in different compartments. These units typically include
nitrification in the aerobic zone (conversion of ammonia to nitrate).

A suspended-growth flow-through ATU is a biological treatment system where microorganisms are kept in
suspension by mixing air with wastewater influent and concentrated underflow or sludge (from a clarifier) in an
aeration tank (Figure 3.4). If there is no integral primary settling basin, a separate septic tank or pre-loader
should be installed upstream of the ATU. The purpose of this additional tank is to remove readily settleable
solids and floating matter that will reduce suspended solids loading.

From the aeration tank, the mixture is passed into a secondary clarifier, where microorganisms settle to the
bottom, forming a layer of sludge. The clarified liquid effluent is passed to a disposal system. Some of the
sludge solids in the settling basin will decompose, while the remainder accumulates and must periodically be
removed (pumped out) and properly/legally disposed of offsite.
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Figure3.4  Schematic of Suspended-Growth Flow-Through ATU

A combined attached and suspended-growth flow-through ATU is a biological treatment system where the
aerated part of the unit contains plastic media where microorganisms can attach and grow and other
microorganisms are kept in suspension by mixing air with wastewater influent and concentrated underflow or
sludge (from a clarifier) in an aeration tank (Figure 3.5). This setup allows microorganisms to form a slime layer
on the surface of submerged plastic media which essentially allows incorporation of more biomass in the same
volume. Wastewater is treated as it passes through the media. The system is similar to the suspended-growth
flow-through ATU, except that the aerated chamber contains submerged plastic media.

Figure3.5 Schematic of Combined Attached and Suspended Growth ATU

e Benefits
— These types of ATUs can achieve effluent quantity of BODs concentrations of 5-25 milligrams per
liter (mg/L) and total suspended solids (TSS) concentrations of 5-25 mg/L.
- Since the biological process takes place in an aerobic environment where free oxygen is available,
complete nitrification of ammonia will occur in the ATU.
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e Challenges
- Consideration should be given to determine how best to use available site slopes to allow gravity
flow from the preloader (if present) to the ATU to the disposal system.
- Poweris needed to operate the blowers, controls, and monitoring and alarm systems in the ATU.
- Denitrification does not occur due to absence of an anaerobic environment. Therefore, effluent
quantities of nitrate-N range from 10 to 60 mg/L. Because this type of ATU alone cannot remove
nitrogen, the pairing with a denitrifying disposal method may be necessary.
- ATUs are sensitive to high and low temperatures, heavy loading of solids, toxic chemicals
(including chemical cleansers), power failures, and large influent flow variability.
- Odor-objectionable odors can be emitted — this can be mitigated with separated venting
e Operation and Maintenance
- Trained professionals should inspect the system every four to six months, along with sludge/scum
pumping, as needed.

3.3.2.2 With N removal

Some ATUs include both nitrification and denitrification capabilities. Flow-through type systems look just like
the previous ATUs but add a recirculation pump to return nitrified water to the front of the system where it
mixes with raw wastewater under anaerobic conditions and it is held there to allow denitrification. Another
type of system is the sequencing batch reactor (SBR) described below.

In an SBR-type ATU, all the aerobic, anaerobic, and clarifying processes occur within a single tank. The
operating sequence includes at least the four following steps (Figure 3.6), which can be cycled several times
per day (e.g. one cycle every 4 hours):

1. Fill: tank is filled with raw wastewater to a predetermined volume.

2. Aeration: air is added for mixing and suspension of the microorganisms and the wastewater and for
microbial oxidation of the waste including conversion of N into nitrate via nitrification

3. Settle: aeration is turned off and the microorganisms/sludge settles to the tank bottom; concurrently,
the contents become anaerobic which allows denitrification of the nitrate into nitrogen gas.

4. Decant: clarified portion is decanted as effluent. Cycle repeats.

These ATUs are designed to operate continuously using a control system of times, level sensors, and
microprocessors.
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Figure3.6  Cycles of an SBR-Type ATU

e Benefits
— This type of ATU that can achieve effluent quantity of BODs concentrations of 5-25 mg/L and TSS
concentrations of 5-25 mg/L.
- An SBR can provide both nitrification and denitrification through cycles of an aeration step and
settling and decanting steps.
- Atleast 50 percent of influent nitrogen can normally be removed (up to 80 percent under ideal
conditions).
e Challenges
- Consideration should be given to determine how best to use available site slope to allow gravity
flow from the preloader (if present) to the ATU to the disposal system.
- Power is needed to operate the blowers, controls, and monitoring and alarm systems in the ATU.
- Accumulated sludge and scum must be removed on a regular basis to prevent carryover of these
materials into the downstream disposal system.
- ATUs are sensitive to high and low temperatures, heavy loading of solids, toxic chemicals
(including chemical cleansers), power failures, and large influent flow variability.
- Odor - objectionable odors can be emitted — this can be mitigated with separated venting
e Operation and Maintenance
- Trained professionals should inspect the system every four to six months, along with sludge/scum
pumping, as needed.

3.3.3 Alternative Toilets

Alternative toilets with zero discharge of were developed for use in remote locations lacking water and/or
electricity and generally not for heavy daily use. Approval by DOH WWB is required for use of these systems.
Alternative toilet options include composting, incinerating, chemical, and nano-membrane (Gates-type)
toilets. The most commonly seen are composting toilets and incinerating toilets, which are discussed below.
The amount of hands-on homeowner maintenance required, the high potential for odors, and the level of
sophistication involved should be evaluated carefully when considering such systems.
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3.3.3.1 Composting Toilets

A typical composting toilet (Figure 3.7), is comprised of a composting reactor tank or bin connected to one or
more waterless toilets in the house. For very small families, there are self-contained units with the
compositing bin immediately under the toilet seat. Daily residential use may overload these smaller systems,
so extra capacity will be necessary. Alternatively, a centralized tank reactor with a rotating drum could be
located in a basement or underground structure adjacent to the house. The reactor tank or bin contains and
controls the decomposition of excrement, toilet paper, and carbon-based bulking agents such as wood chips,
straw, hay, or grain hulls. Bulking agent materials break down quickly to prevent buildup of aerobic bacteria
and fungi. Composting reactor tanks or bins may be single-chambered, continuous process, or multi-chamber
batch units (National Small Flows Clearinghouse, 2000). The owner must remove and dispose of aged
compost frequently, turn the composting waste with every use, and replenish bulking agents and odor control
fluid.

No other liquid besides urine is present in the bin, allowing for aerobic decomposition of waste. Temperature
should be properly maintained between 78 and 113 degrees Fahrenheit for optimal decomposition rates. An
exhaust system driven by a fan vents odor, carbon dioxide, and moisture from the reactor bin to the outdoors
(the fan could be electricity-driven or a swamp cooler type). The decomposing material needs to be turned
frequently to break up the mass and to keep the pile porous and aerated. The final material is about 10 to

30 percent of its original volume and must be properly disposed as municipal solid waste (recycling/reuse on
the property is not allowed in Hawai'i).

Figure3.7  Composting Toilet (National Small Flows Clearinghouse, 2000)

e Benefits
- Asazero-discharge system, nitrogen will not be released into the groundwater.
- Since water is not needed for flushing, household water consumption is reduced.
- System consumes very little power (only the small fan).
- Residents may be able to install a reduced-size wastewater treatment and disposal system,
minimizing costs and disruption to the landscape.
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e Challenges
- Ahigh level of maintenance is required by the owner, such as periodic turning of the compost,
daily addition of bulking agents, handling and disposal of compost, and preventing too much
liquid in the composter.
- A power source is generally needed.
- Composting excrement may be visible in some systems.
- There can be objectionable odors emitted from these systems.
- If more than one toilet is desired within the household or property, costs are multiplied
accordingly with the number of toilets installed.
e Operation and Maintenance
- The decomposing material needs to be turned frequently to break up the mass and to keep the
pile porous and aerated.

3.3.3.2 Incinerating Toilets

These types of toilets use electricity, oil, natural gas, or propane to burn waste to a sterile ash. A typical setup
is depicted in Figure 3.8. A paper-lined upper bow! holds newly deposited waste. The paper liner is replaced
after each use. Flushing using a foot pedal causes an insulated chamber cover to lift and swing to the side
while the bowl halves separate. The paper liner and its contents deposit into the incinerating chamber. When
the foot pedal is released, the chamber cover reseals and the bowl halves close (National Small Flows
Clearinghouse, 2000).

A “start” button on the toilet begins the burning process, which occurs after each individual deposit. An
electric heating unit cycles on and off for about an hour while a blower motor draws air from the incinerating
chamber over a heat-activated catalyst to remove odors. A fan then distributes the air through a vent pipe to
the outdoors. The fan is also used to cool the incinerating unit. The entire cycle takes from about 1.5 to

1.75 hours per “flush” or use (National Small Flows Clearinghouse, 2000).

If the incinerating toilet runs on gas, then a toilet bowl is not present, and the waste drops directly into a
holding chamber. Prior to the burning process, an anti-foam agent is added to reduce the risk of liquid wastes
boiling over. The toilet seat is lifted, and a cover plug is inserted to act as a fire wall (National Small Flows
Clearinghouse, 2000).

Figure 3.8  Incinerating Toilet Shown with Seat Cover Up, Seat Cover Down and Incinerating Chamber Opened,
and Seat Cover Down and Incinerating Chamber Closed (Left to Right) (National Small Flows
Clearinghouse, 2000)
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Figure 3.9 shows a nano-membrane incinerating toilet. These toilets are currently under development with
sponsorship by the Gates Foundation. Commercially units are not yet available at time of completion of this
TM. There are several prototypes in laboratories. These systems are designed to be self-contained in terms of
no need to add flush water; instead they use membranes to filter the urine and recycle it for flushing. These
units do require electricity, and have an incineration function such that the only byproduct is ash.

Figure3.9  Mock-up Conceptual Nano-membrane-incinerating Toilets

e Benefits
- Asazero-discharge system, nitrogen will not be released into the groundwater.
- Since water is not needed for flushing, household water consumption is reduced.
- Residents may be able to install a reduced-size wastewater treatment and disposal system,
minimizing costs and disruption to the landscape.
e Challenges
- Care must be taken to minimize electrical hazards.
- A power source is needed.
- Thetoilet cannot be used during the incinerating cycle.
- If more than one toilet is desired within the household or property, costs are multiplied
accordingly with the number of toilets installed.
e Operation and Maintenance
- Regular cleaning of the toilet seat and bowl as needed.
- Disposal of generated ash in a sealed bag with regular municipal solid waste.
- Mechanical/electrical inspection, maintenance, and repair requirement are unknown at this time.

3.3.4 Disinfection Units

Wastewater disinfection is a treatment technology that can be used to reduce the possibility of pathogenic
organisms entering the environment. This technology is approved by DOH WWB. The most common types of
onsite disinfection units use chlorine tablets or ultraviolet radiation. Depending on the pretreatment process,
disinfection may be required for some disposal systems, such as drip irrigation.

3.3.4.1 Chlorination

Chlorine is a powerful oxidizing chemical frequently used for disinfection of water or wastewater. Powder or
tablets of solid hypochlorite (calcium hypochlorite and sodium hypochlorite) are the forms that can be used in
OSWT systems. All forms of chlorine are toxic, corrosive, and require careful handling and storage. For small
onsite wastewater treatment systems, the most common type of disinfection equipment is the tablet
chlorinator. A typical setup is depicted in Figure 3.10. The tablet chlorinator is the most common disinfection
system because it does not require electricity, is easy to operate and maintain, and is relatively inexpensive.
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Figure3.10 Stack-Feed Tablet Chlorinator

e Benefits

The main advantages of chlorine are it is ready availability, low cost, and is effective against a
wide range of pathogenic organisms. Chlorine can reduce fecal coliforms by 99 to 99.99 percent
and can continue to exist as a residual in wastewater effluent.

Units are inexpensive and do not require energy to operate.

Easy to operate and maintain.

e Challenges

Chlorine chemicals need to be stored and handled carefully.

Require periodic chemical addition. Chlorine tablet feeder may jam and cause system to not work
properly.

Residual chlorine released in treated wastewater may have adverse effects on other organisms in
the environment.

Obtaining the correct type of chlorine tablets can be difficult, Wastewater-type tablets are
different than pool-type chlorine tablets which expand when wetted.

e Operation and Maintenance

For this system, the operational parameters include the rate at which the chlorine tablets dissolve,
the amount of chlorine transferred into solution, the capacity of the chorine tablet reservoir, and
the time required between servicing. Systems should be inspected monthly to ensure operation.
For a typical system, tablets may need to be added every 4 to 6 months.

3.3.4.2 Ultraviolet Radiation

Ultraviolet (UV) disinfection employs mercury-type lamps separated from the water by a quartz sleeve
contained in a flow through stainless-steel reaction vessel (pipe). UV light acts as a physical disinfection agent
due to the germicidal properties of UV in the range of 240 to 270 nanometers. The radiation penetrates the cell
wall of microorganisms and causes cellular mutations that prevent reproduction. Effectiveness of UV
disinfection depends on the clarity of the treated wastewater, UV intensity, time of exposure, and reactor
configuration. A typical setup is depicted in Figure 3.11.
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Figure3.11 An ultraviolet disinfection system (steel cylinder to the right of the control box) used to treat sand filter
effluent before landscape irrigation

e Benefits
- UV successfully inactivates most bacteria, viruses, spores, and cysts.
- Incontrast to chlorine chemicals, this method does not involve handling or storing of hazardous
or toxic chemicals.
- Does not leave residual chemical or toxicity in the water.
- Notspace intensive.
e Challenges
- A continuous power supply is required to operate the UV bulbs.
- Periodic cleaning of the quartz sleeves is required to ensure transmission of the UV radiation into
the wastewater (monthly minimally).
- Bulbs must be replaced (typically annually)
- UV treatmentis rendered ineffective in wastewater with low clarity due to bacteria being shielded
by high turbidity and total suspended solids.
e Operation and Maintenance
- UV disinfection systems require that the lamps be cleaned and/or changed periodically to
maintain a high level of treatment. Because the system uses electrical power it will need regular
inspection to ensure correct operation

3.3.5 Recirculating Sand Filter

A Recirculating Sand Filter (RSF) is a treatment technology, in which septic tank effluent is pressure
distributed (such as by spray nozzles) to the top of a bed of sand, which is biologically treated as it percolates
through (Figures 3.12 and 3.13). Approval by DOH WWB is required to use this technology. Carbon oxidation,
nitrification, and denitrification can all occur. A portion of the water is pumped back to the pump chamber or
the treatment process, and another portion passes on to a dispersal system such as drip irrigation or a seepage
pit. The nitrate in the recirculated water undergoes denitrification under anaerobic conditions (Barnstable
County Department of Health and Environment, 2018).
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Figure 3.12 RSF with Primary Treatment by Septic Tank (United States Environmental Protection Agency, 2018)
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Figure 3.13  Profile Schematic of a RSF

e Benefits
- RSFs can remove up to 50 percent total nitrogen.
e Challenges
- Large land area may be required.
- Filters need to be covered to protect against odor, debris, algae fouling, and precipitation.
- Apump is needed for recirculating the wastewater.
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e Operation and Maintenance
- Operational costs include electricity for the pump and labor. The filter should be inspected every 3
to 4 months, and the top layer of the filter media should be removed and replaced periodically.

3.3.6 Eliminite Innovative Technology

Eliminite is a denitrifying septic system with two 1,500-gallon concrete tanks. This is an innovative technology
and approval by DOH WWB is required for use. As depicted in Figure 3.14, the Eliminite system uses patented,
proprietary treatment media called MetaRocks® to remove nitrogen. MetaRocks® provide a surface for
nitrifying and denitrifying bacteria to thrive. The first 1,500-gallon tank is used as a septic tank, and the second
tank has two chambers to house the MetaRocks® and provide BODs, TSS, and total N removal. The Eliminite
system is followed by a disposal system such as absorption or seepage pit (Eliminite, Inc., 2018).

Figure 3.14 Nitrogen Reduction by Eliminite’s MetaRocks® (Eliminite, Inc., 2018)

e Benefits
- Average total nitrogen removal is expected to be 62 percent.
e Challenges
- Pump operation and electrical power are needed.
- Thisinnovative technology is new to Hawai'i, so a pilot program with a robust inspection and
sampling program would be necessary. Design would need to be reviewed and approved by DOH
WWB.
e Operation and Maintenance
- Make sure recirculation pump is functional and repair/replace as needed
- Annual inspection of rock media chamber, with cleaning and addition of lost media as needed
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3.3.7 NITREX Innovative Technology

NITREX™ reactive media is contained in a tank that receives nitrified wastewater effluent from an ATU or RSF.
This is an innovative technology and approval by DOH WWB is required for use. As depicted in Figure 3.15, a
typical setup includes wastewater sequentially passing through a septic tank, a nitrifying sand filter, the
NITREX™ denitrifying filter tank, and then an absorption bed or trench for disposal. The NITREX™ media can
also be placed in a lined excavation instead of a tank. The sand filter serves as a necessary nitrification step so
that the NITREX™ can perform denitrification on nitrate-rich effluent (Lombardo Associates, Inc., 2018).

Figure3.15 Nitrogen Reduction by NITREX™ Filter (Lombardo Associates, Inc., 2018)

e Benefits
- Average total nitrogen removal is expected to be up to 97 percent.
- There is no pumping or chemical addition requirement.
- The NITREX™ media has an expected performance period of 50 years.
- Virtually no maintenance of the system is needed, but routine inspections and pumping of the
upstream septic tank will be necessary.
e Challenges
- This innovative technology is new to Hawai'i, so a pilot program with a robust inspection and
sampling program would be necessary. Design would need to be reviewed and approved by DOH
WWB.
e Operation and Maintenance
- Annualinspection of rock media chamber, with cleaning and addition of lost media as needed.

3.3.8 Recirculating Gravel Filter System (WA)

This is an emerging technology required DOH WWB approval for use. The treatment system is based on a two-
step process:

1. Under aerobic conditions, the effluent undergoes nitrification.
2. Under anaerobic conditions, denitrification occurs (Washington State Department of Health and
University of Washington Civil and Environmental Engineering Department, 2012).

This system would be placed following a septic tank. Effluent could be transferred to an absorption bed or
trench. There are three zones in this system, with effluent continually circulated through the first two zones.
With each circulation cycle, a portion of the nitrified effluent is released to the third zone for denitrification.
The different zones are denoted by numbers in circles in Figure 3.16:

e Zone 1: The septic tank effluent flows into the recirculating tank. As the effluent level rises in the tank,
a float activates a timer to control a pump. The pump sends timed doses of effluent to the
recirculating gravel filter in Zone 2.
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e Zone 2: The wastewater flows down through the gravel, and ammonia is converted to nitrate. The
nitrified effluent exits through a slotted pipe at the bottom and about 80 percent flows back to the
recirculating tank in Zone 1 with 20 percent flowing to Zone 3.

e Zone 1: (repeated cycle): The nitrified effluent from Zone 2 mixes with additional septic tank effluent.
Serving as a carbon source for bacteria, the septic tank effluent allows for some denitrification to
occur here. The effluent is then pumped to Zone 2 to repeat the process.

e Zone 3: This is a vegetated woodchip bed with constant submergence of the woodchips to create an
anoxic zone. The bed can also be described as an anoxic subsurface constructed wetland.
Denitrification occurs as the effluent flows horizontally through the bed. Plants such as cattails can
also provide increased nitrate removal, as well as provide another carbon source. Finally, effluent from
this zone would be transferred to a water level control basin and then an absorption system
(Washington State Department of Health and University of Washington Civil and Environmental
Engineering Department, 2012).

Figure3.16 Recirculating Gravel Filter with Vegetated Woodbed System (Washington State Department of Health
and University of Washington Civil and Environmental Engineering Department, 2012)
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e Benefits
- Average total nitrogen removal is 92 percent.
- Local materials may be used for the woodbed media.
e Challenges
- Pump operation and electricity are needed for the recirculation system.
- This emerging technology is new to Hawai'i, so a pilot program with a robust inspection and
sampling program would be necessary. Design would need to be reviewed and approved by DOH
WWB.
e Operation and Maintenance
- Routine inspections should include the pump and control panel, adequacy of pumped dosage
frequency, and effluent filter on the septic tank outlet. The septic tank should also be maintained
to ensure proper functioning of the subsequent treatment and disposal steps (Washington State
Department of Health and University of Washington Civil and Environmental Engineering
Department, 2013).

3.4 Description of Onsite Wastewater Disposal Technologies

The following sections of this TM provide descriptions and characteristics of the various disposal technologies
that were evaluated. The various disposal technologies have four levels of approval:

e Approved. These technologies are already approved for use in HAR 11-62 and are rapidly approved by
DOH WWB.

e Approval Required. These technologies are mentioned in HAR 11-62, however, design review is
required by DOH WWB prior to site-specific approval.

e Innovative. These technologies are commercially available outside of Hawai'i, but do not have
established regulatory design criteria and would require design review by DOH WWB.

e Emerging. These technologies are at a research stage and/or pilot-testing and/or full-scale
probationary approval in other states. They are not commercially available and do not have
established regulatory design criteria. DOH WWB does not currently have a process for approving
these technologies.

3.4.1 Absorption Systems

Absorption systems are an approved subsurface disposal technology that allows treated effluent to percolate
into the soil (Figures 3.17, 3.18, and 3.19). Treated effluent comes from a treatment system (usually a septic
tank or ATU) and is distributed through perforated pipes laid in either a trench or bed, the bottom surface area
of which depends on the hydraulic properties of the native soil. Due to the aerobic conditions in the shallow
soil layer, further treatment including filtration of suspended solids and microorganisms, oxidation of organic
wastes, and nitrification can occur. The extent of such treatment is dependent upon the characteristics of the
native soil, the loading rate, and other factors which can cause treatment to vary from 0 percent to as high as
90 percent.

Absorption systems generally range in depth from 1.5 to 3 feet below grade. Trench widths range from 18 to
36 inches (Figure 3.17), while bed widths are at least 3 feet (Figure 3.18). The major distinction between the
two is that in an absorption bed, the entire disposal area is excavated and backfilled with gravel, whereas
absorption trenches have distinct areas of undisturbed soil.

Gravelless trench and bed absorption systems utilize plastic dome-shaped segmented chambers buried in the
trench/bed in with large open spaces instead of perforated pipes surrounded by gravel (Figure 3.19).
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Figure 3.17 Trench Absorption System

Figure 3.18 Absorption Bed Disposal System
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Figure3.19 InfiltaratorTM Gravelless Drainfield System (Infiltratorwater.com, 2020)

e Benefits
- Absorption systems are the most common type of disposal system and thus there are many
products available and experience with installation.
- When used downstream of a septic tank in good soil, under ideal conditions, absorption trenches
can discharge less than 30 mg/L of BODs, 30 mg/L of TSS, and 13 coliform forming units per
100 milliliters (CFU/100 mL) of fecal coliform.
- When deployed downstream of an ATU, absorption trenches can ideally achieve levels of 4 mg/L
of BODs, 1 mg/L of TSS, and 13 CFU/100 mL of fecal coliform.
- No power is required, and maintenance is generally not necessary.
e Challenges
- Trenches cannot be used in terrain where the natural slope is too steep (>12 percent per
HAR 11-62).
- These systems cannot be used if groundwater is too close to the surface (minimum vertical
separation of three feet per HAR 11-62).
- Large amounts of land may be needed, since the effective absorption area is at the bottom of
each trench.
- Root intrusion can adversely impact performance.
- Overloading, rainfall, or unsuitable soils may cause contaminants to spill out into the surrounding
soil, or surface water.
e Operation and Maintenance
- There are no O&M requirements for absorption systems. The potential to clog the systems is
highly dependent on the performance of the upstream treatment operations; therefore, a well-
maintained treatment system (e.qg. septic tank effluent filter) will keep the absorption system
working properly. Observation ports can be installed within the disposal area to check whether
the water is percolating into the ground as expected.

3.4.2 Seepage Pit

A seepage pit is an approved disposal technology by DOH WWB and is constructed the same as a cesspool
(often it is a former cesspool that has been cleaned and repurposed), but it receives treated wastewater,
whereas a cesspool receives untreated wastewater. These systems are generally constructed from reinforced
concrete rings, with a diameter of 8 or 10 feet and a height of 2 feet, that are stacked in order to achieve the
depth required (usually 15-30 feet) to meet percolation requirements. Each ring has large openings in the sides
and looks like Swiss cheese. A concrete lid with a 12-inch inspection port is placed on top. Water percolates
out from the sides and the bottom of the unit into the surrounding soil. The effective percolation area is
measured as the pit sidewall area.
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e Benefits
- Seepage pits are the simplest and most compact method to percolate water into the ground.
- They are viable options when the available land area is insufficient for absorption beds or
trenches, the terrain is steep, or when an impermeable layer overlies more suitable soil.
- These units can be maintained (accumulated solids from poorly functioning upstream treatment
units can be accessed and pumped out) unlike absorption trenches/beds.
e Challenges
- Seepage pits generally cannot provide the same level of treatment as absorption bed and trench
systems, but there have been few studies.
- There can be a danger of structural stability including potential cave-ins when converting an old
cesspool with un-lined walls or lined walls in poor condition into a seepage pit.
e Operation and Maintenance
- Proper functioning of a seepage pit relies heavily on maintenance of the upstream treatment
process. This prevents clogging of the seepage pit. Otherwise, periodic pumping of any
accumulated sludge will be required.

3.4.3 Presby System

The Presby Advanced Enviro-Septic® System is an approved disposal technology that follows a septic tank
and has NSF40 certification because it provides additional treatment. It is a network of 10-foot long pipes for
further treating and percolating septic tank effluent. It consists of special pipes embedded in a specific type of
System Sand. The pipes contain ridges, perforations with skimmers, geotextile fabric, green plastic fiber mat,
and Bio-Accelerator® fabric. These work together to treat wastewater as depicted in Figure 3.20 (Presby
Environmental, 2018). Without using any electricity or replacement media, the Advanced Enviro-Septic®
system can remove BODs, TSS, and provide full nitrification. (Presby Environmental, 2018).
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Figure3.20 Presby Advanced Enviro-Septic® Treatment System (Presby Environmental, 2018)

e Benefits
- Passive system that does not need electricity. There are no moveable parts and no replaceable
media.
- Enhanced treatment and disposal of wastewater are combined in this system.
- No maintenance of the system is needed, but routine inspections and pumping of the upstream
septic tank will be necessary.
e Challenges
— This technology is still relatively new to Hawai'i, so the practical lifespan is unknown.
e Operation and Maintenance.
- Thisis a buried, passive system which does not require operation or maintenance (same as an
absorption bed).

3.4.4 Evapotranspiration Systems

Evapotranspiration (ET) is a disposal technology (approved with DOH WWB design review) that combines
direct evaporation and plant transpiration for wastewater disposal. Pretreated effluent (usually an ATU) is
conveyed to a porous bed containing water-tolerant plants (Figure 3.21). Wicking, or capillary action, draws
water to the surface, where it is either taken up by the plants and transpired, or evaporated from the surface.
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Effluent that is not transpired or evaporated will percolate from the bottom of the bed. This type of system is
known as evapotranspiration-infiltration (ETI).

These systems can also be designed with an underlying impermeable liner for a “zero-discharge” system. In
this case, disposal is strictly dependent on evaporation and plant transpiration. Additionally, the liner allows
the system to be placed above an Underground Injection Control (UIC) line or where there is shallow
groundwater or proximate surface water such as a stream, lake or the ocean.

Other components that are typically included are drip or distribution lines, flushing or filtering mechanism,
controller to automate dosing cycles, distribution pump, and alternating ET beds.

Figure 3.21 Profile of Typical ET System

e Benefits
- If animpermeable lineris included for a “zero-discharge” system, then 100 percent nitrogen
removal is achieved.
e Challenges
- Large surface areas are needed for year-round disposal. The size is controlled by a water balance
based on rainfall and pan evaporation rates.
- ET systems are more effective in arid climates where evaporation rates are much higher than
precipitation rates.
- Recordkeeping of lysimeter (soil pore water sampler) data is required to ensure proper
functioning.
e Operation and Maintenance
- O&M tasks will include simple inspection of observation wells, electrical costs for pumping, as
needed, minor landscaping, and maintaining upstream processes to avoid overflow of solids into
the ET bed.

3.4.5 Constructed Wetland Systems

Constructed wetlands are a disposal technology (approved with DOH WWB design review) that is designed
and constructed to recreate the processes that naturally treat wastewater by the environment. Septic tank
effluent flows (typically by gravity) to an earthen basin or cell containing microorganisms, porous media and
plants. A perforated pipe runs along the length of the cell just below the plants to evenly distribute the
effluent. A second pipe runs along the length of the cell to collect the effluent as it travels through the porous
media, where it then flows through a distribution box and into a drainfield (Figure 3.22). The wastewater flows
through the constructed wetland and undergoes filtration, nitrification, denitrification, and absorption. In
residential applications, wastewater flows are kept beneath the ground surface to limit potential contact with
wastewater.
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Figure 3.22 Constructed Wetland with Primary Treatment by Septic Tank (United States Environmental Protection
Agency, 2018)

e Benefits
- A constructed wetland provides suitable conditions for denitrification to occur.
- Power is not required to operate a wetland.
e Challenges
- Large land area may be required.
- Itisimportant to maintain an even cross-sectional flow throughout the constructed wetland.
- The water level should be maintained in the cell during low- or no-flow periods so that the plants
do not die.
e Operation and Maintenance
- Routine maintenance of the vegetation should be done to prevent problems caused by root
systems, such as surface ponding. Frequent inspection of the vegetation, inlet distributor, liner,
berms or retaining walls, pumps, if present, and drainfield is required. To facilitate this, a
maintenance plan should be completed and should detail what is to be done, how it is to be done,
and how often it should be done (Beharrell, 2004).
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3.4.6 Drip Dispersal Systems

Drip disposal systems (also called drip irrigation systems) are a disposal technology (approved with DOH WWB
design review) that use a network of pipes containing emitters commonly spaced 12 inches apart and installed
in excavations similar to but shallower than absorption beds. Rather than working by gravity, these systems
receive treated effluent in pumped doses from a dosing tank, which allows for controlled loading rates to the
shallow root zone of the surrounding soil (Figures 3.23 and 3.24). While some of the treated wastewater
percolates into the ground, drip disposal systems act partially as an evapotranspiration system since some of
the effluent is taken up by the plants at the ground surface.

Figure 3.23 Drip Irrigation System

Figure 3.24 Drip Irrigation Zones (Jarrett, 2008)
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e Benefits

- Reliable alternative for areas with low permeability, seasonal high water tables, or severe slopes.

- Ability to control dose/rest cycles allows for even spacing or dosing of effluent and facilitates
wastewater infiltration by spreading it spatially and temporally.

e Challenges

- Insome cases, a large dose tank is needed to accommodate timed dose delivery to the drip
absorption area.

- The septic tank and its effluent filter must be monitored and maintained in order to prevent
clogging and possible failure of the drip emitters.

- Drip disposal systems are active systems, meaning power is required to run pumps, sensors and
controls. Regular monitoring and maintenance shall be performed by an authorized service
provider as described in an O&M manual provided by the manufacturer. Typical inspections may
include observing and reporting of the general condition of the system, water level in tanks,
ponding around the system, clogging at pumps and filters, pump cycles, and readings of any
meters (New Jersey Department of Environmental Protection [NJDEP], 2008).

e Operation and Maintenance

- Regular monitoring and maintenance of pump, filter and piping shall be performed by an
authorized service provider as described in an O&M manual provided by the manufacturer.
Typical inspections may include observing and reporting of the general condition of the system,
water level in tanks, ponding around the system, clogging at pumps and filters, pump cycles, and
readings of any meters (NJDEP, 2008).

3.4.7 Passive Systems (FL)

Several variations of passive-type systems have been developed during a large research project in the State of
Florida. These systems are a disposal technology (innovative — not currently approved in Hawai'i) that follow a
septic tank. One type (Figure 3.25) is an in-ground (non-tank confined) variation that treats septic tank effluent
which is dosed at low pressure to an in-ground Stage 1 unsaturated biofilter in native soil. The Stage 1 biofilter
is underlain by a Stage 2 lignocellulosic biofilter in a lined bed. The effluent is allowed to overflow the liner into
surrounding soil. As shown in Figure 3.25, nitrification occurs in Stage 1. Afterwards, the nitrate-rich water
travels to the Stage 2 biofilter, which is saturated and therefore an anoxic environment suitable for
denitrification. Studies have identified fine sand and lignocellulosic materials from woody plants as candidate
media for Stage 2. This configuration had total nitrogen removal of 50 to 70 percent.

Figure 3.25 Treatment by In-Ground Unsaturated Biofilter in Native Soil Underlain by Saturated Biofilter in Liner
and Disposal by Overflow into Surrounding Soil (Hazen and Sawyer, 2015)

A second type evaluated in Florida is shown in Figure 3.26. This system also treats septic tank effluent via
secondary treatment in a Stage 1 unsaturated biofilter and Stage 2 saturated biofilter. The denitrified effluent
is then disposed of in an absorption bed or trench. The Stage 1 biofilter hydraulics can be either single pass or

ey
3-36 | JUNE 2020 | FINAL O CAFrTTN



ONSITE TREATMENT TECHNOLOGIES EVALUATION | CESSPOOL CONVERSION TECHNOLOGY RESEARCH | HAWAI'Il DEPARTMENT OF HEALTH

recirculation. In Figure 3.26, the pump tank can be run either with single pass or with a recycle stream for
internal recirculation to spray nozzles located above the surface of the Stage 1 media. The Stage 2 biofilters
can contain single or dual media, such as lignocellulosic/sand mixture. This configuration had total nitrogen
removal of 85 to 95 percent.

Figure 3.26 Treatment by Recirculating Unsaturated Biofilter and Saturated Biofilter and Disposal by Soil
Treatment Unit (Hazen and Sawyer, 2015)

Figure 3.27 shows an in-ground variation of the previously described in-tank based system. Here, septic tank
effluent is treated in a Stage 1 unsaturated biofilter stacked on a Stage 2 saturated biofilter. The effluent can
continue to another Stage 2 saturated biofilter for further denitrification, or to a soil absorption system.
Figure 3.27 shows the additional Stage 2 filter and a drip irrigation soil treatment unit (Hazen and Sawyer,
2015). This configuration has total nitrogen removal of 85 to 95 percent.

Figure 3.27 Treatment by Unsaturated and Saturated Biofilter in Liner and Second Saturated Biofilter and Disposal
by Drip Irrigation (Hazen and Sawyer, 2015)

e Benefits
- Total N removal depends on the configuration and is expected to be either 50 to 95 percent prior
to discharge to the soil absorption system.
- Local materials may be used for biofilter media.
e Challenges
- Pump operation and electricity will be needed if a recirculation system is included.
e Operation and Maintenance
- Routine inspections (twice a year is required by Florida code) include pump operation and
electrical connections, hydraulic inspection, flushing and cleaning of distribution lines, biofilter
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media life, and the recirculation system. The septic tank must also be maintained to prevent
clogging and failure of the subsequent treatment and disposal steps.

3.4.8 Layered Soil Treatment systems (MA)

The layer cake soil treatment system is a disposal technology (emerging — not currently approved in Hawai'i)
that treats septic tank effluent in a modified absorption bed or trench (Figure 3.28). The modified absorption
bed is a “layer cake” filtration system of 18 inches of sand and 18 inches of a sand and sawdust (or woodchips)
mixture. The sand supplies oxygen for nitrification to occur, and the sand and sawdust mixture create an
anaerobic environment for denitrification (Hilsman, 2016).

Figure 3.28 Disposal by “Layer Cake” System (Buzzards Bay Coalition, West Falmouth Village Association,
Barnstable County Department of Health and the Environment, 2017)

e Benefits
- Total nitrogen removal is expected to be 50 percent to 90 percent.
- Local materials may be used for filter media.
- Low operating and maintenance requirements.
e Challenges
- Pump operation and electricity may be required for conveying wastewater to the modified leach
field if gravity cannot be utilized.
- The replacement interval of the sawdust/woodchips is unknown but estimated at 50-70 years.
e Operation and Maintenance
- The septic tank, its effluent filter, and dosing pump must be routinely inspected for proper
functioning and to prevent clogging and failure of the layer-cake treatment/disposal system.

3.4.9 Nitrification/Denitrification Biofilters (NY)

Several configurations of biofilter disposal technologies have been researched in New York (emerging — not
currently approved in Hawai'i). Septic tank effluent is transferred through a low-pressure distribution system
comprised of a low energy pump and parallel, low pressure dosing pipes with drilled orifices (similar to an
absorption bed). As the wastewater percolates down, it infiltrates the lined nitrification/ denitrification
biofilter underlying the pipes. Nitrification and denitrification occur in the sand and sand/lignocellulose layers,
respectively.

One configuration of the biofilter is a 6- to 8-inch soil cover, followed by a 12- to 18-inch nitrifying sand layer,
and then a 12- to 18-inch denitrifying sand/sawdust layer, as shown in Figure 3.29. The system is lined to
maintain saturation conditions and to allow effluent discharge to a dispersal system. An alternative
configuration is presented in Figure 3.30, where the denitrification step is designed in an upflow mode. This
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removes the need for an underdrain for effluent collection, and the effluent is simply discharges through
overflow of the system (The New York State Center for Clean Water Technology, Stony Brook University,
2016).

Figure 3.29 Disposal by Lined Nitrification/Denitrification Downflow Biofilter

Figure3.30 Disposal by Lined Nitrification/Denitrification Biofilter with Upflow Denitrification

This setup was designed to address the uncertainty of the wood material lifespan in biofilters. Literature
reviews and calculations have indicated that the wood sources should persist for many decades; however,
passive nitrogen reduction biofilters have not been in existence for more than a decade. Therefore, the
lifespan of these wood sources remains an open question.

e Benefits
- Total nitrogen removal is expected to be up to 90 percent.
- Processes are primarily driven by gravity and capillary forces.
- Saturated nature of sand and sawdust layer should minimize oxidation and degradation of the
wood source over time.
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- Local materials can be used for the biofilter media.
- Woodchip biofilter tank allows for convenient replacement of woodchips.
e Challenges
- Pump operation and electricity needed for sending wastewater to the woodchip biofilter tank.
e Operation and Maintenance
- The septic tank, its effluent filter, and pump, if included, must be routinely inspected and
maintained for proper functioning and to prevent clogging and failure of downstream biofilters.

3.4.10 Graywater Reuse

A graywater reuse system (Figure 3.31) is a way to divert a large portion of a home’s wastewater away from
unnecessary treatment to beneficial reuse for yard irrigation. Graywater is all household drainage other than
toilets and the kitchen sink (as currently defined in the Hawai'i Guidelines). Toilet and kitchen sink drainage are
considered black water that must be treated in an OSWT system. The untreated graywater is stored in a
holding tank and used for yard irrigation and the tank must have an overflow pipe connected to a disposal
system. The DOH will likely approve a repurposed cesspool (cleaned and converted into seepage pit) for the
graywater overflow. If a home also installed alternative toilets with zero discharge (composting, incinerating,
and/or nano-membrane in the future), then all black water except for kitchen sink water would be eliminated
and an OSWT system would almost be unnecessary. In the future, kitchen sink drainage could possibly be
reclassified as graywater provided certain restrictions are met (e.g. no in-sink grinders are allowed, restrictions
on disposal of chemicals and other materials that would foul/compromise a graywater storage tank) which
would make an OSWT system unnecessary. Currently, a household with an alternative toilet and a graywater
reuse system for other sources of water must still have a wastewater treatment and disposal system.
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Figure3.31 Onsite Wastewater Treatment and Disposal Requirement for Graywater System (Hawaii State
Department of Health, 2009)

3.5 Technology Evaluation Criteria and Technology Evaluations

For the evaluation of technologies that can meet the goals of this project, several criteria were considered, as
listed below:

e The type of technology, recognizing that both treatment and disposal systems are needed, the
technologies were divided accordingly:
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- Treatment. The OSWT technology provides a level of pollutant reduction.

- Disposal. The technology is a means for releasing the treated water back to the environment.

e The approval status of the technology, recognizing that lack of approval is not a disqualification for
consideration of the OSWT or disposal technology, but DOH approval is required prior to installation:
- Approved in HAR 11-62 (see Appendix A).

- Design review by DOH is required per HAR 11-62 (see Appendix A).

- Innovative* or Emerging>.

e The various residential site restrictions, as the available land area for treatment and the soil
characteristics will dictate which OSWT and disposal technologies are feasible. The following site
constraints were considered:

- Minimum separation from water table.

- Minimum lot size®.

- Minimum soil percolation rate.

- Maximum ground slope.

- Location relative to flood zones.

- Proximity to surface waters.

e The treatment performance of the technologies, as some systems provide for better treatment than
others. The following performance characteristics were considered:

- Applicability to areas with high cesspool density. If many cesspools were converted utilizing a
single technology, would there be adverse effects to public health or the environment?

- Potential treatment targets

- NSF40 or similar systems. Particulate material, which may or may not be organic and thus may or
may not biodegrade, also represents a pollutant to water systems. OSWT technologies with
NSF40 certification can reliably treat for removal/reduction of organics (measured by BODs) and
particulates (measured by TSS).

- NSF245 or similar systems. Nutrients in wastewater, which may impact ground water or surface
water quality (primary concern is nitrogen, but phosphorus was also evaluated). If released into
aquatic systems in excess, nutrients can cause an imbalance in those systems by stimulating algae
growth which has subsequent oxygen impacts and degrade water quality. OSWT technologies
with NSF245 certification can reliably reduce nitrogen levels by 50 percent.

- Removal of fecal coliform. Bacteria, often represented by fecal coliform, are indicative of
potential pathogens in the wastewater. Consideration was given to the potential for fecal coliform
reduction by OSWT technologies.

e The costs and maintenance of the different systems, noting that some systems are more robust and
will last longer with less maintenance than others:

- Construction cost.

- Operation and maintenance (O&M) costs.

4“Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory
design criteria and would require design review by DOH WWB.

5“Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in
other states. They are not commercially available and do not have established regulatory design criteria. DOH WWB
does not currently have a process for approving these technologies.

6 Lot size is assumed to be the area for an individual property versus multiple properties.
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The technology evaluation criteria were separated into the following categories:

1.

6.

e wnN

Site Conditions

Separation Distances
Performance

Operations and Maintenance
Cost

Benefits and Challenges

The following sections provide more detail on each technology evaluation criteria category.

3.5.1 Site Conditions

Table 3.4 shows the site conditions that affect selection of the OSWT and disposal technologies and the
symbology used in the technologies evaluations. These include:

1.

Proximity of the groundwater table. There should be at least three feet separation from the bottom
of the unit to the seasonal high water table (HAR 11-62).

Minimum lot size. It should be at least 10,000 square feet (sf) of usable land area, not including land
area under buildings. For properties smaller than 10,000 square feet created before 1991, only one
system is allowed per property. Because the design must assume 200 gpd per bedroom, and the
maximum flow per disposal system is 1,000 gpd, the maximum number of bedrooms for a 10,000 sf
property is 5. Larger properties (e.g. 20,000 sf) can have 10 bedrooms served by two OSDSs, etc. (HAR
11-62).

Soil percolation rate. The soil percolation rate must be no slower than 60 minutes per inch (min/in).
Maximum ground slope. The maximum site slope is 8 percent for an absorption bed and 12 percent
for an absorption trench (HAR 11-62).

Location in a regulated flood zone. The zones where impacts will occur in a 100-year flood (and thus
require flood insurance) include the following designations: A, AE, AH, AO, V, VE, and AEF. Zones of
less or unstudied risk include: XS, X, and D.

Proximity to inland or coastal waters. There should be at least 50 feet separation between the unit
and any surface water, including a stream, the ocean shoreline, pond, lake or other surface water
body. Other minimum separation distances are shown in Table 3.4.
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Table 3.4 Site Condition Considerations

Site Consideration

Symbology Shown in

Technology Evaluation

Symbology Description

Proximity to the Y Technology may be installed under conditions with high
Groundwater Table groundwater table.
Yif>3ft Technology may be installed under conditions where the
groundwater table depth is greater than 3 ft.
Minimum Lot Size Y Technology may be installed in lots with areas less than

10,000 sf.

Y if >minimum
absorption area
required by HAR

Technology may be installed in lots with areas less than
10,000 sf if the minimum absorption area as required by
HAR 11-62 is provided.

Soil Percolation Rate Y Technology may be installed where soil percolation rate is
greater than 60 min/in.
Y if < 60 min/in Technology may be installed where soil percolation rate is
less than 60 min/in.
Maximum Ground Slope Y Technology may be installed where maximum ground

slope is 8 percent for absorption beds, and 12 percent for
absorption trenches (HAR 11-62).

Y if <12 percent
(Trench used if
8 percent <slope
<12 percent)

Technology may be installed where maximum ground
slope is 8 percent for absorption beds, and 12 percent for
absorption trenches (HAR 11-62).

Y if = 12 percent and
absorption system not
feasible

Technology may be installed where maximum ground
slope is 12 percent and an absorption system is not
feasible.

Y if <12 percent

Technology may be installed where maximum ground
slope is 12 percent.

Location in a Regulated Y Technology may be installed at a property that is within
Flood Zone the 100-year flood zone as defined by federal insurance
rate maps (FIRM).
N Technology may not be installed within the 100-year flood
zone as defined by FIRM.
Proximity to Inland or Y Technology may be installed regardless of proximity of the

Coastal Waters

installation location to inland or coastal waters.

Y if >50 feet away

Technology may be installed if the installation location is
greater than 50 feet from inland or coastal waters.

With these site conditions in mind, it is possible to sort through the broad range of treatment and disposal
options, as done in Tables 3.5 and 3.6, for OSWT and disposal options, respectively. Each of the technologies

were described previously.
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Table3.5  Site Conditions for Different Treatment Technologies

Maximum Locationina

Technology Status Proximity to Lot Size Soil . Ground Regulated Proximity to
Groundwater Permeability Coastal Waters
Slope Flood Zone
. Y (with :

(@)
Septic Tank Approved i) Y Y Y N Y if >50 feet away
ATU with nitrification (ATU-N) Approved® Y Y Y Y N Y if >50 feet away
ATU with nitrification and

(@) :
denitrification (ATU-N-DN) Approved Y Y Y Y N Y if >50 feet away
Chlorine Disinfection Approved® Y Y Y Y N Y if >50 feet away
UV Disinfection Approved® Y Y Y Y N Y
Recirculating Sand Filter Approval required® Y Y Y Y N Y if >50 feet away
Eliminite Innovative® Y Y Y Y N Y if >50 feet away
NITREX Innovative® Y Y Y Y N Y if >50 feet away
Recirculating Gravel Filter Emerging® Y Y Y Y N Y if 550 feet away

System (WA)
Notes:
(1) Technology approved by DOH in HAR 11-62.
(2) Technology mentioned in HAR 11-62, but design review is required.
(3)  “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would require design review by DOH WWB.
(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not commercially available and do not have established
regulatory design criteria. DOH WWB does not currently have a process for approving these technologies.
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Table 3.6

Technology

Technology

Status

Proximity to
Groundwater

Site Conditions for Different Disposal Technologies

Lot Size

Soil
Permeability

Maximum Ground

Slope

Locationin
a Regulated

Proximity to
Coastal Waters

Absorption Systems

Y if >minimum

Y if <12 percent
(Trench used if

Flood Zone

Approved® Y if >3 feet absorption area Y if < 60 minfin N Y if >50 feet away
(Bed/Trench) . 8 percent <slope
required by HAR
<12 percent)
Y if = 12 percent
. O . : o and absorption Y if 50 feet awa
Seepage Pit Approved Y if >3 feet Y Y if <60 min/in system not N Y
feasible
by Ad q Y if >minimum
Pre§ i vance Approved® Yif >3 ft absorption area Y if < 60 minfin Y N Y if >50 feet away
Enviro-Septic required by HAR
o Approval . ,
Y if >50 feet awa
Evapotranspiration Required® Y Y Y Y if <12 percent N Y
Approval . , ,
Y if >50 feet awa
Constructed Wetland ERA Yif>3 ft Y Y Y if <12 percent N y
Approval Y if >minimum
Drip Irrigation PP @ Y if > 3ft absorption area Y Y N Y if >50 feet away
Required .
required by HAR
Passive Treatment .
Units (medium and Innovative Yif>3ft Y Y Y N Y if >50 feet away
, Technology
high treatment) (FL)
Disposal by Layered
Soil Treatment Emerging Y if >3 ft Y % Y if <12 percent N Y if >50 feet away
(“Layer Cake") Technology
Systems (MA)
Disposal by :
e o Emerging . .
Y if >50 feet awa
Nitrification/Denitrifi Technology Yif >3 ft Y Y Y N y

cation Biofilter (NY)

Notes:

(1) Technology approved by DOH in HAR 11-62.
(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would require design review by DOH WWB.
(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not commercially available and do not have established
regulatory design criteria. DOH WWB does not currently have a process for approving these technologies.
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3.5.2 Separation Distances

Table 3.7 shows the minimum separation distances between cesspools, seepage pits, septic tanks, treatment
units, soil absorption systems, and features including: structures, large trees, property lines, surface water
bodies and potable water wells. These required separation distances are used when determining appropriate
locations for OSWT and disposal technologies on a specific property. These minimum separation distances
should be considered when determining feasibility of OSWT and disposal technologies.

Table3.7  Minimum Separation Distances between OSDSs and Several Features from HAR 11-62

. , : : Cesspool Treatment Unit Seepage Pit Soil Absorption
Minimum Horizontal Distance from: (feet) (feet) (feet) System (feet)
Wall line of any structure or building 5 5 5 5
Property line 9 5 9 5

Stream, the ocean at the shoreline
certification, pond, lake, or other 50 50 50 50
surface water body

Large trees 10 5 10 10
Treatment unit 5 5 5 5
Seepage pit 18 5 12 5
Cesspool 18 5 18 5
Soil absorption system 5 5 5 5
Potable water sources serving public 1,000 500 1,000 1,000

water systems

3.5.3 Treatment Performance

Table 3.8 shows the treatment performance considerations that affect selection of the OSWT, and disposal
technologies and the symbology used in the technologies’ evaluations.

Tables 3.9 and 3.10 show summaries of the treatment performance of OSWT and disposal technologies,
respectively. A review of the different technologies is presented subsequent to this section.

It is noted that a combination of a treatment technology followed by a disposal technology are required to
meet DOH rules in Hawai'i. Sometimes more than one treatment technology may be required (e.g. ATU plus
disinfection). Performance of treatment technologies is based upon recognized standards for removal of
conventional water quality parameters including BODs, TSS, and pH; as well as other constituents such as total
N, phosphorus (P), and fecal coliform bacteria (FC).

The National Sanitation Foundation Standard 40 (NSF40) includes detailed testing protocols and performance
criteria for BODs, TSS, and pH. This standard requires secondary-level wastewater treatment that cannot be
achieved in a septic tank alone. NSF certifies treatment units for a fee and maintains an online list of approved
technologies (for an annual fee)?. NSF40 can be achieved in an ATU or with a septic tank combined with a
Presby system and possibly also with a septic tank combined with several of the innovative and emerging
technologies evaluated. The NSF245 standard encompasses NSF40 and adds to it a requirement of at least

50 percent removal of total N. This can be accomplished by an ATU designed as such (generally at greater
cost) and/or by an advanced Presby system and possibly several of the innovative and emerging technologies.

7www.NSF.org
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Table 3.8

Performance Metric

Symbology Shown in

Technology

Treatment Performance Considerations for Different OSWT and Disposal Technologies

Symbology Description

Evaluation

Technology should not be installed in areas with more than

Application to Areas N approximately 1 unit per acre because a higher level of
with High Cesspool treatment is necessary to avoid negative cumulative impacts
Density v Technology may be installed in locations with 1 or more units
per acre
Technology is certified by the National Sanitation Foundation
(NSF) as passing a 6-months performance test and meeting
Y effluent water quality standards that include average CBOD;
Water Quality meets concentrations of less than 25 mg/L, TSS less than 30 mg/L, and
NSF40 criteria for pH between 6 and 9.
CBODS5, TSS, and pH N Technology does not have NSF40 certification.
N/A Technology is not designed or intended to meet this metric
Goal Technologies for which meeting this standard is a goal, but
certification has not yet been granted
Technology is certified by NSF as passing a 6-months
v performance test and meeting effluent water quality standards
Water Quality meets for NSF40 plus an average of at least 50 percent total nitrogen
NSF245 criteria for removal.
total Nitrogen N Technology does not have NSF245 certification.
Removal N/A Technology is not designed or intended to meet this metric
Goal Technologies for which meeting this standard is a goal, but
certification has not yet been granted
Low Technology may remove 10-20 percent of P due to bacteria
uptake during metabolism of wastewater organic material
Medium Technology utilizes sand or sandy soil which facilitates some
limited P removal by adsorption (20-30 percent)
Phosphorus Removal High T.ecl?r?ology utilizes cIayey/siIty/a.\IIuviaI soils which facilitates
significant P removal by adsorption (>50 percent)
Complete Technology discharges zero quantity of P to the environment
N/A Technology is not designed or intended to remove P
Low Technology may remove a portion of the fecal coliform ranging
from 0 percent to less than 90 percent
Medium Tec'hnology may remove approximately 90 percent of fecal
coliform.
High Tec'hnology may remove up to 99.99999 percent of fecal
Fecal Coliform coliform
Removal Medium/High Tec-hnology may remove between 99 and 99.99 percent of fecal
coliform
ol Technology discharges zero quantity of fecal coliforms to the
environment
NJA Technology is not designed or intended to remove fecal

coliforms
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Table3.9  Treatment Performance of OSWT Technologies

Water Quality | Water Quality

Applicationto | =\ NSF40 | meets NSF245

Technology Technology Status Argaess;/vlolillgh criteria for for Total P;:;F;T/ZT(L;)S Fec;;ri(())l\llgolrm
Den':it CBODS, TSS, Nitrogen
y and pH® Removal®
Septic Tank Approved) N N N Low Low
ATU with nitrification (ATU-N) Approved) Y Y N Low Medium
ATU with nitrification and
(1) .
denitrification (ATU-N-DN) Approved Y Y Y Low D
Chlorine Disinfection Approved® Y N N N/A High
UV Disinfection Approved® Y N N N/A High
Recirculating Sand Filter Approval Required? Y N N Low Low
Eliminite Innovative Technology® Y Goal Goal Low Medium
NITREX Innovative Technology® Y Goal Goal Low Medium
ﬁlc\e/z;culatmg Gravel Filter System Emerging Technology® Y Goal N Low Low
Notes:

(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would require design review by DOH WWB.

(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not commercially available and do not have established
regulatory design criteria. DOH WWB does not currently have a process for approving these technologies.

(5) National Sanitation Foundation (www.NSF.org), NSF Standard 40 testing protocol Class A effluent requirements.

(6) NSF Standard 245 testing protocol specifies at least 50 percent removal of total nitrogen (TN)

(7)  Phosphorus removal is low during biological treatment (less than 20 percent), phosphorus removal is primarily due to absorption in soil.
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Table3.10 Treatment Performance of Disposal Technologies

Water Quality
meets NSF40
criteria for
CBODS, TSS,

Water Quality
meets NSF245
for Total
Nitrogen
Removal®

Application to
Areas w/ High
Cesspool
Density

Fecal Coliform
Removal

Phosphorus
Removal?”

Technology

Technology Status

and pH®

Absorption Systems (Bed/Trench) Approved® Y N/A N/A Medium/High®  Medium/High®
Seepage Pit Approved® N N/A N/A Medium/High®  Medium/High®
Presby Advanced Enviro-Septic Approved® Y Y Y Medium/High®  Medium/High®
Evapotranspiration Approval Required? Y Y Y Complete Complete
Constructed Wetland Approval Required? N N/A N/A Medium Medium
Drip Irrigation Approval Required® Y N/A N/A Medium/High®  Medium/High®
Passive Treatment Units (medium . ) . CL@®) . @)
andlhigh treatment)(EL) Innovative Technology Y Goal Goal Medium/High Medium/High
Disposal by Layered Soil Treatment . @ . @) . @)
(“Layer Cake") Systems (MA) Emerging Technology Y Goal Goal Medium/High Medium/High
Disposal by
Nitrification/Denitrification Biofilter ~ Emerging Technology® Y Goal Goal Medium/High®  Medium/High®
(NY)

Notes:

(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would require design review by DOH WWB.

(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not commercially available and do not have established
regulatory design criteria. DOH WWB does not currently have a process for approving these technologies.

(5) National Sanitation Foundation (www.NSF.org), NSF Standard 40 testing protocol Class A effluent requirements.

(6) NSF Standard 245 testing protocol specifies at least 50 percent removal of total nitrogen (TN)

(7)  Phosphorus removal is low during biological treatment (less than 20 percent), phosphorus removal is primarily due to absorption in soil.
(8) Depends on soil type: for sandy soil = medium removal for all others = high
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3.5.4 Operations and Maintenance

Table 3.11 shows the O&M considerations that affect selection of the OSWT, and disposal technologies and
the symbology used in the technologies’ evaluations.

Tables 3.12 and 3.13 show the summaries of the O&M considerations of OSWT and disposal technologies,
respectively. A review of the different technologies is presented subsequent to this section.

Tables 3.12 and 3.13 show the approximate replacement intervals of 20, 30 or 60 years for each technology
and a relative O&M quantity assessment for each treatment and disposal technology which ranges from None
to Low to Medium to High. Tables 3.12 and 3.13 also include descriptions of the specific required O&M
activities along with suggested intervals. Almost all cesspool replacement treatment and disposal
technologies have O&M requirements, but the amount and frequencies are different. O&M requirements also
have associated costs which add to the annual cost of the system and must be considered in a life-cycle-cost
analysis (LCA).

Table3.11 O&M Considerations for Different OSWT and Disposal Technologies

Symbology Shown in

Performance Metric .
Technology Evaluation

Symbology Description

Technology lifespan is estimated as 20 years prior to

20 . .
replacement with a new unit.
Replacement Interval 30 Technology lifespan is estimated as 30 years prior to
replacement with a new unit.
60 Technology lifespan is estimated as 60 years or longer.

Technology does not require inspections, measurements,
None adjustments, repairs, cleaning, pumping, or inputs such as
power or chemicals.

Technology requires inspection and pumping only every 2

Low . . .

. to 4 years and may require minor landscape maintenance.
Operation and - -
Maintenance Quantity Medium Technolo_gy has a small pump, and requires annual cleaning

and repair as needed
Technology has one or more pumps, require more than
High annual inspections and adjustments, possibly require

measurements, require annual cleaning, pumping and
repair as needed.
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Table3.12  Operation and Maintenance Requirements for OSWT Technologies

Technology Replacement | O&M Level
Status Interval of Effort

Technology

Operations Requirements Maintenance Requirements

Inspection and pumping every 2 to 4

Septic Tank Approved™® 60 Low None
years

Provide continuous electricity; Semi-

ATU with nitrificati . . .
wih nitrinication Approved? 30 High annual inspection, measurements,

Annual cleaning, repair (if needed)

(ATU-N) and adjustments and pumping
ATU with nitrification Provide continuous electricity; Semi- : -
T ) . . . Annual cleaning, repair (if needed)
and denitrification Approved 30 High annual inspection, measurements, and bUMDIN
(ATU-N-DN) and adjustments pumpIng
Chlorine Disinfection Approved!? 20 Mediym  Checkandadd chlorine tablets every ) cleaning, repair (if needed)
2 to 4 weeks
UV Disinfection Approved! 20 High Prgvnde continuous electricity to UV Monthly cleaning of UV quartz sleeve,
unit replace bulb as needed
. . A | . . -
Rgarculatmg Sand pprova2 30 Medium Prqvnde cgntlnuous electricity to Annual cleaning, repair (if needed)
Filter Required®? recirculation pump
Eliminite Innovatlve3 30 Medium Proynde chtlnuous electricity to Annual |n§pect|on, cleaning and rake-
Technology® recirculation pump up of media as needed
NITREX Innovatlve3 30 Medium Prqvnde cgntlnuous electricity to Annual |nspect|o.n, cleaning and
Technology® recirculation pump make-up of media as needed
Recirculating Gravel Emerging . Provide continuous electricity to . _
Filter System (WA) Technology™ 30 Medium recirculation pump Annual cleaning, repair (if needed)
Notes:

(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would require design review by DOH WWB.

(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not commercially available and do not have established
regulatory design criteria. DOH WWB does not currently have a process for approving these technologies.
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Table 3.13  Operation and Maintenance Requirements for Disposal Technologies

Technology Replacement | O&M Level . : . :
Technology Status Interval of Effort Operations Requirements Maintenance Requirements
Absorption Systems )
(Bed/Trench) Approved 60 None None None
Seepage Pit Approved® 60 Low Low Inspection and pumping every 2 to 4
years
Presby Advanced Approved™® 60 None None None
Enviro-Septic
Approval i i ici i
Evapotranspiration pp. o 60 Low Provide cgntlnuous electricity to Trim vegetated area of ET system,
Required small dosing pump replace plants as needed
. . - Trim vegetation in wetland, replace
Constructed Wetland Appl.'ova(lz) 30 Medium FE chtlnuous Sl plants as needed, control insects and
Required small dosing pump )
mosquitos
Drip Irrigation Approva(lz) 30 Medium Provide cgntlnuous electricity to Annual cleaning, repair (if needed) of
Required small dosing pump pump
Passive Treatment Innovative
Units (medium and Technology® 60 None None None
high treatment) (FL) echnology
Disposal by Layered .
Soil Treatment (“Layer T Er:erlglngm 60 None None None
Cake") Systems (MA) echnology
Disposal by Emerain
Nitrification/Denitrifica & g(4) 60 None None None
Technology

tion Biofilter (NY)

Notes:

(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would require design review by DOH WWB.
(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not commercially available and do not have established
regulatory design criteria. DOH WWB does not currently have a process for approving these technologies.
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3.5.5 Estimated Cesspool Retrofit Costs

In an attempt to estimate the cost of actual cesspool retrofits, data was analyzed from 83 total conversions
throughout the State since 2016. Cost information was based on original receipts that were submitted to DOH
WWHB in order for the homeowner to qualify for the State Tax Credit Program. The resulting information is
presented on Table 3.14. As indicated, the cost of conversion ranged from approximately $9,000 to as much as
$60,000, depending on the type and size of system installed.

These large cost ranges illustrate that there are many factors involved in the cost of a cesspool retrofit which
can include different site conditions (soil type, access, slope, etc.), different material costs, and different
market conditions (e.g. number of available contractors). Such data show that it is challenging to come up
with a “typical” cost, because there are so many variables — basically each project is different and generalizing
costs is very difficult. We can observe that larger systems cost more, that ATU systems cost more than septic
systems, and that the septic + Presby systems cost as much as the ATUs (however, there are only two data
points).

Relative costs of the various treatment and disposal technologies are presented in Tables 3.15 and 3.16,
respectively. It includes the relative capital costs (engineering, permitting, equipment and installation),
operation costs (electricity), and maintenance costs (monitoring, upkeep, pumping).

Table 3.14  Costs of Retrofits Completed Since 2016 under State Tax Credit Program

Median

1BR 2 19,803 19,803 10,813 28,792

2BR 3 16,435 12,400 10,500 26,406

Septic Tank + 3BR 13 18,817 14,790 9,399 45,797

Absorption System 4BR 13 21,989 19,800 9,787 45,550

5BR 42 23,688 22,850 8,925 52,356

All 73 22,114 21,945 8,925 52,356

2BR 1 18,706 ND ND ND

rerobic Treatment Unit 3BR 2 22,500 22,500 20,000 25,000

5BR 5 33,298 26,339 21,760 59,585

All 8 28,774 23,380 18,706 59,585

Septic Tank + Presby 3BR 1 24,160 ND ND ND

System 4BR 1 32,500 ND ND ND

Total 2 28,330 ND ND ND
Notes/Acronyms:

BR bedroom

ND Insufficient data available to provide additional statistics.
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Table 3.15 Relative Costs of Various OSWT Technologies

Cost ($)
Technology Technology Status
Construction Operation Maintenance
Septic Tank Approved? $$ 0 $$$
ATU with nitrification (ATU-N) Approved? $$% $$$ $$$
ATU with nitrification and
(1)

denitrification (ATU-N-DN) Approved 3993 339 539
Chlorine Disinfection Approved® $ $$ $
UV Disinfection Approved? $ $$ $$%
Recirculating Sand Filter Approval Required? $$ $$$ $$$
Eliminite Innovative Technology® $$$ $$$ $$
NITREX Innovative Technology®® $$/$$% 0 $$$
Recirculating Gravel Filter Emerging Technology'® $5 $$5 455

System (WA)

Notes:

(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would
require design review by DOH WWB.

(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not
commercially available and do not have established regulatory design criteria. DOH WWB does not currently have a process for approving
these technologies.
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Table3.16 Relative Costs of Various Disposal Technologies

Cost ($)

Construction Operation Maintenance

Technology Technology Status

Absorption Systems 1) $ 0 0
(Bed/Trench) Approved
Seepage Pit Approved $ convert, 0 $$$
$$% new
Presl?y Advanced Enviro- Approved!? $3% 0 $
Septic
Evapotranspiration Approval $$ $$ $$
Required®?
Constructed Wetland Approval $$ $$% $$$
Required®?
Drip Irrigation Approval $$ $$% $$
Required®?
Passive Treatment Units . $$ 0 0
. : Innovative
(medium and high Technology®
treatment) (FL) echnology
Disposal by Layered Sail Emerging $$ 0 0
Treatment (“Layer Cake”) Technologv
Systems (MA) echnology
Disposal by Nitrification / . $$ 0 0
N - Emerging
Denitrification Biofilter Technologv
(NY) echnology
Notes:

(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would
require design review by DOH WWB.

(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not
commercially available and do not have established regulatory design criteria. DOH WWB does not currently have a process for approving
these technologies.

3.5.6 Benefits and Challenges

Tables 3.17 and 3.18 show a compilation of benefits and challenges of implementing the OSWT and disposal
technologies, respectively. All the benefits and challenges of the OSWT and disposal systems need to be
considered on a case by case basis.
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Table 3.17  Benefits and Challenges of OSWT Technologies
Technolo : , .
Technology Statusgy Implementation Benefits Implementation Challenges
Relatively simple, familiar, lower-cost
installation; no electricity requirement
Septic Tank Approved® and no operation requirements; long- Minimal treatment performance
interval pumping requirements; minimal
site restrictions; long life
ATU with nitrification o Rej-laltlvely.5|mple,.fa.m|I|ar |.nstallat|on; H|gher Fost |nstaII§t|on; eIectnatY required, pEI’IOdI-C .
(ATU-N) Approved minimal site restrictions; high treatment  inspection and maintenance required; annual pumping likely
performance required; shorter life
ATU with nitrification and
(1)
denitrification (ATU-N-DN) Approved Same as ATU w/N Same as ATU w/N
- . Requires regular inspection for chemical use and
Chlorine Disinfection Approved® Con'"lplete' dlsm'fect.lon of pathogens replenishment (weekly); hazardous chemical storage
achieved if maintained T . . S
required in cool dry location; chemical cost/availability
. : Requires electricity; requires regular maintenance cleaning
UV Disinfection Approved Con'1plete' dlSquecF|on of pathogens of bulbs (monthly) and regular replacement of bulbs (1-2
achieved if maintained
years)
Apbroval Enhanced biological treatment following ~ Unfamiliar installation; design approval required; electricity
Recirculating Sand Filter R pp. 4@ a septic tank prior to disposal in seepage  required for dosing and recirculation pumps; maintenance of
equire pit; medium cost; green option plantings required
Innovative High cost; approval process unclear; electricity may be
Eliminite 3  May achieve NSF 40 and NSF 245 required for dosing pump; maintenance unknown; lifespan
Technology
unknown/untested
| . High cost; approval process unclear; electricity may be
nnovative . . . . .
NITREX May achieve NSF 40 and NSF 245 required for dosing pump; maintenance unknown; lifespan

Technology®

unknown/untested

Recirculating Gravel Filter
System (WA)

Emerging
Technology®

May achieve NSF 40 and NSF 245

High cost; approval process unlearns; electricity required for
circulation pump; maintenance unknown; lifespan
unknown/untested

Notes:

(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would require design review by DOH WWB.

(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not commercially available and do not have established
regulatory design criteria. DOH WWB does not currently have a process for approving these technologies.
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Table 3.18 Benefits and Challenges of Disposal Technologies
Technolo : , :
Technology Statusgy Implementation Benefits Implementation Challenges
. . . : . Cannot be used on small lots or large slopes or
. Relatively simple, familiar, lower-cost installation; no . :
Absorption Systems a : : . shallow groundwater or near water bodies; size
Approved operation requirements; no maintenance : .
(Bed/Trench) . . related to local soil type; performance varies
requirements; long life . . .
widely due to loading rate and soil type
Can be a converted (cleaned and rehabilitated)
. I I ; i -
Seepage Pit Approved® cesspoo atvery OW.COSt’ no operétlon . Minimal treatment performance
requirements; long-interval pumping requirements;
minimal site restrictions; long life
Installed in absorption bed following a septic tank;
Presby Advanced Enviro- O achieves NSF40; achieves NSF245 at additional cost; .
. Approved . . . Higher cost
Septic no operation requirements; no maintenance
requirements; long life
. Approval zero dlscharge (non-polluting) option; can be L.Jsed Design approval required; electricity required for
Evapotranspiration o where there is shallow groundwater or poor soils, : . . .
Required . . . dosing pump; maintenance of plantings required
and near water bodies; medium cost; long life
Abproval Enhanced biological treatment following a septic Unfamiliar installation; design approval required;
Constructed Wetland Repzired‘z) tank prior to disposal in seepage pit; medium cost; electricity required for dosing pump;
q green option maintenance of plantings required
High cost; design approval required; electricity
S Approval . . . .
Drip Irrigation Required? Can be used on small lots and steep slopes required; maintenance required; specialized
q installation required
Passive Treatment Units Innovative High cost; approval process unclear; lifespan
(medium and high 3  Mayachieve NSF 40 and NSF 245; no maintenance g i 3PP P ! P
Technology unknown/untested
treatment) (FL)
Disposal by Layered Soil Emergin High cost; approval process unlearn; lifespan
Treatment (“Layer Cake”) g 9(4) May achieve NSF 40 and NSF 245; no maintenance g i 3PP P ! P
Technology unknown/untested
Systems (MA)
Disposal by . High cost; approval process unclear; electricity
T s e T Emerging . . . .
Nitrification/Denitrification Technology® May achieve NSF 40 and NSF 245 may be required for dosing pump; maintenance

Biofilter (NY)

unknown; lifespan unknown/untested

Notes:
(1) Technology approved by DOH in HAR 11-62.

(2) Technology mentioned in HAR 11-62, but design review is required.

(3) “Innovative” technologies are commercially available outside of Hawai'i, but do not have established regulatory design criteria and would require design review by DOH WWB.

(4) “Emerging” technologies are at a research stage and/or pilot-testing and/or full-scale probationary approval in other states. They are not commercially available and do not have established
regulatory design criteria. DOH WWB does not currently have a process for approving these technologies.
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3.6 Recommendations

The CCWG and their advisors will be developing a broader strategy to facilitate homeowners with the cesspool
upgrades. The following sections provide initial recommendations to facilitate the development of the broader
strategy relative to developing guidance on OSWT and disposal technology selection.

3.6.1 Approach to selecting OSWT and disposal technologies

Several different types of OSWT and disposal technologies were described and evaluated in this TM. In this
section, an evaluation/ selection process of treatment and disposal technologies is suggested. In order to
implement an OSWT and disposal system to replace a cesspool on a piece of property, the homeowner will
have to hire a contractor and an engineer. These could be hired together or separately. If separately, the
homeowner would hire the engineer first to complete the detailed site investigation and soil testing, complete
the design and submit plans and reports to the DOH WWB for approval. Once approved, the homeowner
would find a contractor holding the correct licenses and having experience installing OSWT and disposal
systems. The contractor would submit the paperwork to obtain a building permit and would not begin work
until the permit it granted from the County building department (in Honolulu: Department of Planning and
Permitting). The engineer will have to do his/her work before a construction permit can be issued and
construction of cesspool upgrades can begin. The engineer will go through the steps in the selection process.

This document can be used to inform and guide the homeowner through the process to see what the
possibilities are, the different levels of performance and costs, and the benefits/challenges of what is likely
possible for upgrade of a cesspool on their property. The suggested steps are as follows:

1. Gather site characteristics including conducting soil tests.

Check site restrictions to rule out un-feasible treatment and disposal options.

Check priority category — if Priority 1 — check with DOH WWB whether nitrogen removal is required.

Check performance levels for feasible treatment and disposal options.

Look at relative costs for combinations of feasible treatment and disposal options.

Consider benefits and challenges of feasible combinations of treatment and disposal and create a

ranked list of feasible systems.

7. Homeowner: discuss ranked list with an experienced engineer. Engineer: prepare preliminary
sketches/plans and submittals and meet with DOH WWAB to discuss any issues.

o vk wWN

3.6.2 Treatment trains

Several different OSWT and disposal technologies have been described in this report and could be paired in
many combinations. In addition, in some cases, two or even three different treatment technologies may be
needed in sequence. Overall, what is required is to determine a treatment train of processes to meet required
objectives and desired outcomes and costs. A treatment train is a set of treatment and disposal technologies
that work together to meet requirements and optimize other considerations. We have prepared a set of
typicalffeasible/practical/logical treatment trains (and possible future treatment trains) to meet the various
treatment requirements (See Table 3.19). The following can be noted about the 35 treatment trains shown in
Table 3.19:

e Treatment trains 1 through 16 all utilize technologies that are currently approved in Hawai'i
- 13, 1b,, 53, 7a and 8 do not require DOH design review
- 34, 3b, 3¢, 3d, 5b, 5¢, 7b and 7c require DOH design review
- 2,4, 6 only apply to properties that are too small for absorption systems

ey
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- 1c, 3b, 3¢, 3d, 4, 5b, 7a, 7b, 7c and 8 could possibly be used in a Priority 1 designated cesspool
upgrade area depending on site conditions
- 9 of the treatment trains would meet NSF40 water quality criteria
- 4 of the treatment train would meet both NSF40 and NSF 245
- 5 of the treatment trains would completely remove coliform bacteria
e Treatment trains 17 through 24 all utilize septic tanks plus an additional innovative/emerging
treatment technology that are not currently approved in Hawai'i and are designated as F (future)
e Treatment trains 25 through 34 all involve alternative toilets and graywater recycling systems
- Ineach case black water and graywater are source-separated
- 133, 13b and 13c utilize septic tanks
- 13d, 13e, 13f, 13g, 13h and 13i utilize ATUs or ATU-DNs
- 13jrequires no treatment unit, but requires changes to the graywater guidelines and is designated
as F (future)

There are many other “possible” treatment trains, however, most/all would be illogical or overly expensive,
and the ones shown are considered the most feasible and practical.

3.6.3 Develop Tools for Homeowners

The characteristics of several different type of treatment and disposal technologies have been described in
this TM and the building blocks for a technology evaluation database is included. A helpful tool that could be
developed for homeowners is a web or mobile device application (“app”) to help them determine what OSWT
and disposal options are most applicable for their cesspool conversion. The app could also integrate cesspool
conversion funding and finance options and coordinated with mapping and other databases/tools through the
other CCWG subgroups (e.g. data prioritization and validation, and public outreach).
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Table3.19 Feasible Treatment Trains that Combine Treatment and Disposal Technologies to Meet Different Goals

Coliform
Treatment : NSF245
; Source Treatment 1 Treatment 2 Treatment 3 Disposal (pathogen
Train Name (N removal)
removal)
1 la RAW ST SABS Standard conventional/traditional system
2 1b RAW ST PBY Presby disposal system Y
3 ) RAW ST SEEP By DOH approval, only for lots too small for absorption
systems
4 3a RAW ST WET DOH design review required
5 3b RAW ST ET DOH design review required, zero discharge Y
6 3c RAW ST RSF SABS DOH design review required Y
7 3d RAW ST RSF DRIP DOH design review required
8 4 RAW ST RSF DIS SEEP By DOH approval, only for lots too small for absorption v
systems and/or near surface water
9 5a RAW ATU SABS Standard conventionalftraditional system Y
10 5b RAW ATU WET DOH design review required Y
11 5¢c RAW ATU DRIP DOH design review required Y
1 6 RAW ATU SEEP By DOH approval, only for lots too small for absorption v
systems
13 7a RAW ATU-DN SABS For properties near surface water Y Y
14 7b RAW ATU-DN WET or DRIP By DOH approval, for properties near surface water Y Y
15 7c RAW ATU-DN L BY DOH approval, for properties near surface water, zero v v v
discharge
16 8 RAW ATU-DN DIS SEEP For properties near surface water Y Y Y
17 9a RAW ST ELM SABS or WET or ET  Innovative treatment system, not currently DOH approved
18 9b RAW ST NTX SABS or WET or ET  Innovative treatment system, not currently DOH approved
19 9c RAW ST ITUFL SABS or WET or ET  Innovative treatment system, not currently DOH approved
Innovative treatment system, only for lots too small for
20 10 RAW ST ELM or NTX or ITUFL DIS SEEP absorption systems and/or near surface water, not currently F
DOH approved
21 11a RAW ST RGSWA SABS or WET or ET  Emerging filtration system, not currently DOH approved
22 11b RAW ST LSTMA SABS or WET or ET  Emerging filtration system, not currently DOH approved
23 11c RAW ST NDBFNY SABS or WET or ET  Emerging filtration system, not currently DOH approved
Emerging treatment system, only for lots too small for
24 12 RAW ST RGSWA or LTSMA or DIS SEEP absorption systems and/or near surface water, not currently F
NDBFNY
DOH approved
BW ALTT ST SABS
25 13a Meets current graywater guidelines
GW GRAY SEEP
-6 13b BW ALTT ST DRIP Meets current graywater guidelines, DOH design review
GW GRAY SEEP required
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Coliform
Treatment : NSF245
; Source Treatment 1 Treatment 2 Treatment 3 Disposal (pathogen
Train Name (N removal)
removal)
. e BW ALTT ST ET Meets current graywater guidelines, DOH design review v
GW GRAY SEEP required
BW ALTT ATU SABS .
28 13d Meets current graywater guidelines Y
GW GRAY SEEP
o5 e BW ALTT ATU DRIP Meets current graywater guidelines, DOH design review v
GW GRAY SEEP required
30 13f BW ALTT ATU ET Meets current graywater guidelines, DOH design review v v
GW GRAY SEEP required
BW ALTT ATU-DN SABS o
31 13g Meets current graywater guidelines Y Y
GW GRAY SEEP
2 13h BW ALTT ATU-DN DRIP Meets current graywater guidelines, DOH design review v v
GW GRAY SEEP required
- o BW ALTT ATU-DN ET Meets current graywater guidelines, DOH design review v v .
GW GRAY SEEP required
. BW ALTT None . o
34 13j ) o Requires changes to graywater Guidelines F F F
GW GRAY w/Kitchen Sink limits SEEP
Notes/Acronymns: GWT Graywater Recycle Tank
Y Yes ITUEL Innovative Treatment Units Developed in Florida
N  No LSTMA  Layer Soil Treatment Systems developed in Massachusetts
F  Future NDBFNY Emerging Nitrifying/Denitrifying Biofilters Developed in New York
NSF245  National Sanitation Foundation Standard 245 for enhanced nitrogen removal
ALTT Alternative Zero-discharge Toilets (composting, incinerating, nano-membrane) NSF40  National Sanitation Foundation Standard 40 for secondary level treatment
ATU Aerobic Treatment Unit with nitrification NTX NITREX nitrogen removal system (innovative)
ATU-DN  ATU with denitrification PBY Presby disposal system - standard
BW Black Water Sewage PBY-DN Presby system with De-Nyte nitrogen removal
DIS Disinfection system (chlorine or UV) RAW Raw Sewage
DRIP Drip irrigation system SABS Absorption System - trenches or beds, traditional or gravelless
ELM Eliminite nitrogen removal system (innovative) SEEPSeepage Pit
ET Evapotranspiration (zero-discharge) system ST Septic Tank
GRAY Graywater recycling system RGSWA  Recirculating Gravel System (WA) (emerging)
GW Graywater WET Constructed Wetland System
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Appendix A
HAWAI'l ADMINISTRATIVE RULE, TITLE 11

DEPARTMENT OF HEALTH, CHAPTER 62
WASTEWATER SYSTEMS
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Rules Amending Title 11
Hawaii Administrative Rules

¢ MAR212016

1. Chapter 62 of Title 11, Hawaii
Administrative Rules, entitled "Wastewater Systems" is
amended and compiled to read as follows:

"HAWAII ADMINISTRATIVE RULES
TITLE 11
DEPARTMENT OF HEALTH
CHAPTER 62

WASTEWATER SYSTEMS

Subchapter 1 Prohibitions and General

Reguirements

§11-62-01 Preamble

§11-62-02 Purpose and applicability

§11-62-03 Definitions

§11-62-04 County wastewater advisory committee

§11-62-05 Critical wastewater disposal areas
(CWDA)

§11-62-06 General reguirements

§11-62-~07 Repealed

§11-62-07.1 Requirements for non-domestic
wastewater

§11-62-08 Other requirements for wastewater
systems

§11-62-09 Public access to information

§11-62-10 Public hearings and informational
meetings

§11-62-11 Incorporation by reference

§il-62-12 Timely processing



Subchapter 2

§ll-62-21
§811—-52~22
§l1-62-23

§11-62-23.

§1l1-62-24
§11-62-25
§11-62-26

§ll-62-27
§11-62-28

§11-62-29

Subchapter 3

§11-62-31

§11-62-31.

§41-62=31.

§ll-=52~32

§11-62-33

§11-62-33.

§11-62-34

§11-62-35
§l1-62-36
§1l1-62-37

§§11-62-38 to 11-62-39

Subchapter 4

§11-62-41

i

2

Wastewater Treatment Works

Repealed

Repealed

Repealed

Specific requirements for wastewater
treatment works

Treatment unit requirements

Wastewater effluent disposal systems

Wastewater effluent requirements,
recycled water guality and monitoring
regquirements applicable to treatment
works treating wastewater

Recycled water systems

Additional monitoring,
and reporting

(Reserved)

recordkeeping,

Individual Wastewater Systems

Repealed

General requirements for individual
wastewater systems

Site evaluation

Spacing of individual wastewater
systems

Repealed

Specific requirements for new and
proposed treatment units

Specific requirements for new and
proposed disposal systems

Other individual wastewater systems

Cesspools

Application for and review of building
permits and individual wastewater
systems

{(Reserved)

Wastewater Sludge Use and Disposal

General requirements and prohibition



§l1l-62-41.

§1ll-62-42

§11-62-43

§11-62-44

§l11-62-45
§11-62-46
§11-62-47
§11-62-48

Subchapter

§11-62-50
§11-62-51
§ll1-62-52

§11-&2-53

§11-62-54.

§11-62-54.
§11-62-54,
§11-62-54.

§11-62-54.
§11-62-54.

§11-62-54.
§11-62-54.

§11-62-54,
§11-62-55.
§11-62-55.
§li-52-58.
§11-82-55.

1

01

02
03
04

05

0]}

07
08

0%
01
02
03
04

Relation to federal law

Land application of exceptional quality

wastewater sludge

Land application of other than
exceptional quality wastewater
sludge, to agricultural land, forest,
public contact zite, or reclamation
site

Land application of domestic septage to

agricultural land, forest, or

reclamation site

Repealed

Pathogens

Vector attraction reduction

Sampling method

5 Wastewater Management Permits and
Registration

Registration and permits

Fees

Signatories and certification
reguirements

Wastewater management registration

Wastewater management individual
permits

Draft individual permits

Fact sheets

Public notices of draft individual
permits; public comments and hearing
requests

Public meetings or hearings on
individual permits

Public notice of public meetings or
hearings on individual permits

Response to comments

Issuance of individual permits;
duration, conditions

Schedules of compliance

Repealed

Repealed

Requiring an individual permit

Repealed
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§41-62-55,
.06

§11-62-55

§11-62-55,
§11-62-55.

§11-62-55

§11-62-57.
§11-62-57.

§l1-62-57.
§l11-62-57.

§11-62-58

05

07
o8

01
02

03
04

Repealed

Repealed

Repealed

Repealed

Standard permit conditions

Transfer of permits

Modification or revocation and
reissuance of permits

Termination of permits

Renewal of permits

Conflict of interest

Subchapter 6 Wastewater and Wastewater Sludge

§11-62-60
§l1l-62-61
§li-62-62

Subchapter 7

§l1-62-71
§11-62-72
§11-62-73
§11-62-74

Subchapter 8

§l1l-62-81
§l1-62-82
§ll=52~83
§ll1-62-84

Pumpers and Haulers

Applicability

Registration requirements
Recordkeeping and reporting

Variances, Penalties and
Severability

Variances

Penalties and remedies
Severability

Public participation in enforcement

Field Citations

Purpose

Offer to settle; settlement amounts
Resolution of field citation

Form of citation



§il-62-01
SUBCHAPTER 1
PROHIBITIONS AND GENERAL REQUIREMENTS

§11-62-01 Preamble. The department of health
seeks to ensure that the use and disposal of
wastewater and wastewater sludge does not contaminate
or pollute any valuable water resource, does not give
rise to public nuisance, and does not become a hazard
or potential hazard to the public health, safety, and
welfare.

The department of health seeks to wmigrate towards
an ultimate goal of regional sewage collection,
treatment and disposal systems that are consistent
with state and county wastewater planning policies.
Off-gite treatment and disposal systems, followed in
priority by on-site systems, meeting health and
environmental standards will be allowed whenever they
are consistent with state and county wastewater
planning policies and on the premise that these
systems will eventually connect to regional sewage
systems. Individual wastewater systems may be
utilized in remote areas and in areas of low
population density. Hawai~i is long overdue in
eliminating construction of wastewater disposal
systems depositing untreated sewage into the
environment, such as cesspools. Indeed, the
department stated in its prior rules back in the
1990's, with the agreement of all counties' wastewater
advisory committees, that installation of new
cesspools should end after the year 2000.

The department of health seeks to work in close
partnership with the counties to manage wastewater to
prevent pollution and harm to public health, safety
and welfare. Each county may participate in the
implementation of these rules through the
recommendations of a county wastewater advisory
committee to the director.

The department of health seeks to advance the use
of recycled water and wastewater sludge consistent
with public health and safety and environmental
quality. The state department of health acknowledges
that when properly treated and used, all recycled

62~5

3176



21764

§11-62-01

water and wastewater sludge are valuable resources
with environmental and economic benefits and can be
used to conserve the State's precious resources. The
director acknowledges that the most highly treated
recycled water and exceptional quality wastewater
sludge can be used for a wide variety of applications
with the appropriate restrictions and when best
management practices and other requirements of this

chapter are met. [Eff 12/10/88; am and comp
12/09/2004; am and comp M@‘%ﬂ-gnﬁ 1 (Auth: HRS
§§321-11, 322-8(a), 342D-4, 342D-T, 342E-3) (Imp: HRS

§§321-11, 322-1 to 322-4, 322-8, 342D-2, 342D-4, 342D-
5, 342D-50, 342E-3)

§11-62-02 Purpose and applicability. (a) This
chapter seeks to ensure that the use and disposal of
wastewater and wastewater sludge from wastewater
systems:

{1} Do not contaminate or pollute any drinking
water or potential drinking water supply, or
the waters of any beaches, shores, ponds,
lakes, streams, groundwater, or shellfish
growing waters;

(2) Do not encourage the harborage of insects,
rodents, or other possible vectors;

(3) Do not give rise to nuisances;

(4) Do not become a hazard or a potential hazard
to public health, safety and welfare;

(5) Contribute to the achievement of wastewater
management goals contained in approved
county water gquality management plans;

(6) Reinforce state and county planning
policies; and

(7) Are consistent with the State's
administration of the National Pollutant
Discharge Elimination System.

(b) This chapter seeks to advance the
appropriate uses of recycled water and wastewater
sludge.

(¢} This chapter allows and does not preempt
provisions in county codes, rules or ordinances that
are not inconsistent with these rules, including,
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§11-62-03
without limitation:

(1) Plumbing requirements in county plumbing
codes or rules, including county adoptions
of all or parts of the Uniform Plumbing
Code;

(2) Sanitary sewer system and wastewater
treatment works use permission and
pretreatment requirements in county
ordinances or rules regarding the
introduction of fats, oils, grease, septage,
sludge, or wastewater into sanitary sewers
or wastewater treatment works, requirements
on the use of grease traps, and requirements
on wastewater and wastewater sludge pumping
and hauling;

(3} Storm sewer system use permission
requirements in county ordinances or rules;
or

(4) Water recycling requirements in county
ordinances or rules, including requirements
for connection to or use of available
recycled water. [Eff 12/10628- am and comp
12/09/2004; am and comp R2-129m ]
(Auth: HRS §§321-11, 322-8{(a), 342D-4,
342D-5, 342E-3) (Imp: HRS §§321-11, 322-1
to 322-4, 322-8, 342D-2, 342D-4, 342D-5,
342D-50, 342E-3; HRS ch. 340E; 33 U.8.C.
81311, 1342, 1345; 40 CFR Parts 122, 123,
501, 503)

§11-62-03 Definitions. As used in this chapter:

"Activated sludge process" means a biological
wastewater treatment process in which a mixture of
wastewater and microorganisms is agitated with induced
aeration. Aeration supplies dissolved oxygen and
wastewater supplies the organic substrate necessary
for microorganism growth. This process includes
sedimentation units which follow the aeration and
where settled solids are withdrawn for disposal or
returned to the aeration unit.

"Aerobic treatment unit system" shall have the
same meaning as defined in Chapter 235, HRS.

"Aerosol" means a solid suspended in air with or
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without preceding evaporation.

"Bedrock" means a continuous horizontal layer of
hardened mineral deposits that does not support the
growth of common plant life.

"Bedroom" means any room within a dwelling that
is or might reasonably be used as a sleeping room. A
room is presumed to be a bedroom if it has a
superficial floor area not less than seventy square
feet and is provided with windows or skylights with an
area of not less than one-tenth of the floor area or
ten square feet, whichever is greater.

"Best management practices" or "BMPs" means the
most effective, practical schedules of activities,
prohibitions of conduct, maintenance procedures, and
other specifications of conduct to prevent or reduce
the pollution. BMPs also include treatment
requirements, operating procedures, and practices to
gsite runcff, spillage or leaks, sludge or waste
disposal, and drainage from raw material storage.

"BODs" means five days biochemical oxygen demand
as measured by a standard test indicating the quantity
of oxygen utilized by wastewater under controlled
conditions of temperature and time.

"Building" means a structure, permanent or
temporary, built, erected, and framed of component
structural parts used or designed for the housing,
shelter, workplace, enclosure or support of persons,
animals or property of any kind.

"Building modification" means any change to an
existing building's configuration that may result in
the increase in wastewater flows or change in the
wastewater characteristics.

"Cesspool" means an individual wastewater system
consisting of an excavation in the ground whose depth
is greater than its widest surface dimension, which
receives untreated wastewater, and retains or is
designed to retain the organic matter and solids
discharging therein, but permits the liquid to seep
through its bottom or sides to gain access to the
underground formation.

"Collection system" means the conveyance system,
which includes the building and street sewer laterals,
Interceptor sewer, sewage pump station, and force
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main, used to transport the sewage to the treatment
unit.

"Composite sample" means sample(s) collected on
regular intervals in proportion to the existing flow
or volume and then combined to form a sample that
represents the flow or volume over a period of time or
space.

"Compost toilet” means a non-flush, waterless
toilet that employs an aerobic composting process to
treat toilet wastes.

"Confined work areas" means any area having a
limited means of egress, which is subject to the
accumulation of toxic or flammable contaminants or has
an oxygen deficient atmosphere. Confined work areas
include, but are not limited to, storage tanks,
process vessels, bins, ventilation or exhaust ducts,
sewers, underground utility wvaults, tunnels,
pipelines, and open top spaces more than four feet in
depth such as pits, tubs, vaults and vessels.

"Construction” in the context of a wastewater
system means the building of the system in the ground;
construction is not completed until the system has
been fully installed so that it is ready for hoockup.

"Contractor" means the installer of a wastewater
system or any part of a wastewater system.

"County" means any county of the state.

"Critical Wastewater Disposal Area (CWDA)" means
an area where the disposal of wastewater has or may
cause adverse effects on human health or the
environment due to existing hydrogeological
conditions.

"Department" means the department of health.

"Director" means the director of health or the
director's duly authorized agent, including a
contractor of the director.

"Disinfection" means a process to destroy,
neutralize, or inhibit the growth of pathogenic
micrcbes.

"Disposal system" means any sewer, sewer outfall,
sewer lateral, seepage pit, cesspool, injection well,
soil absorption system, disposal trench, or other
facility used in the disposal of wastewater or
wastewater sludge, including any wastewater
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transmission lines, pumps, power, or other equipment
associated with the ultimate disposal of wastewater or
wastewater sludge.

"Distribution box" means a watertight chamber
from which effluent from a treatment unit is
distributed evenly to various portions of a disposal
system.

"Drip irrigation" means application of water and
wastewater, including recycled water, from emitters,
either on the surface or subsurface, that are part of
a piping system alongside the plants being irrigated
and that discharges at a rate not to exceed two
gallons per hour per emitter.

"Domestic sewage" is waste and wastewater from
humans or household operations that is:

(1) Discharged to or otherwise enters a

treatment works; or

(2) ©Of a type that is usually discharged to or

otherwise enters a treatment works or an
individual wastewater system.

"Domestic wastewater"™ has the same meaning as
"domestic sewage".

"Dwelling" means any building which is wholly ox
partly used or intended to be used for living or
sleeping by human occupants and includes, but is not
limited to, apartment houses, single family houses,
duplex houses, cluster houses, townhouses, and planned
developments, but excludes hotels and lodging houses.

"Dwelling unit" means any habitable room or group
of habitable rooms located within a dwelling and
forming a single habitable unit with facilities which
are used or intended to be used for living, sleeping,
cooking, and eating.

"Engineer" means a professional engineer
registered in the State of Hawaii.

"EPA" means the United States Environmental
Protection Agency.

"EPA's methods for chemical analysis of water and
wastes" means the 1979 edition of "Methods for
Chemical Analysis of Water and Wastes" as published by
the EPA.

"Evapotranspiration system" means a subsurface
disposal system which relies on soil capillarity and
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plant uptake to dispose of treated effluent through
surface evaporation and plant transpiration.

"Exceptional quality sludge" means wastewater
sludge that has been treated to a level specified in
this chapter in which it may be used with little or no
restrictions for land application.

"Existing" means constructed under a valid county
permit or with written approval from the director
before the effective date of this rule.

"Filter fabric" means a woven or spun-bonded
sheet material used to impede or prevent the movement
of sand, silt and clay through the filter material.
This material shall be non-biodegradable, resistant to
acids and alkalies within a pH range of 4 to 10, and
resistant to common solvents.

"Grab sample" means a single discrete sample of
wastewater collected at a particular time and place
which represents the composition of the source at that
time and place.

"Graywater" shall have the same meaning as
defined in HRS section 342D-1.

"Haul" means the transport of an item by wvehicle
or boat.

"Holding tank" means a nonportable, watertight
closed vault used or designed to temporarily hold
domestic wastewater.

"Household aercbic unit" means an individual
wastewater system which receives domestic wastewater
from dwellings or from other sources generating
wastewater of a similar volume and strength, and
retains solids, aerobically digests organic matter
over a period of time, and allows the clarified
effluent to discharge outside the tank into a disposal
system.

"Individual permit" means a document issued under
this rule to a specific person for a specific
facility, or practice to generate, treat, use,
dispose, or discharge of wastewater and wastewater
sludge at a specific location.

"Individual wastewater systems" means facilities,
such as septic systems, aerobic treatment units, and
cesspools, that are not connected to a sewer and are
used and designed to receive and dispose of:
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(1) No more than one thousand gallons per day of
domestic wastewater; or

(2) Greater than one thousand gallons per day of
domestic wastewater from buildings with highly
variable flows.

"Injection well" has the same meaning as defined
in chapter 11-23.

"Land application" means the spraying or
spreading of wastewater sludge onto the land surface,
the injection of wastewater sludge below the land

surface, or

the incorporation of wastewater sludge

into the soil such that the wastewater sludge
can either condition the soil or fertilize crops or
vegetation grown in the soil.

"Large
serves more

capacity cesspool" means a cesspool that
than one residential dwelling or, for a

non-residential cesspool, has the capacity to serve
twenty or more persons per day.

"Living area" means the portion(s) of a dwelling
unit including, but not limited to, the bedroom,
kitchen, bathroom, living room, family room, covered

lanai, den,

and library, but excluding the garage,

carport, open lanai, fence, and utility shed.

"Makai" means toward the sea or the area outside
the Underground Injection Control (UIC) Line
encircling the protected aguifer.

"Manual of Septic Tank Practice" means the United
States Department of Health, Education and Welfare

Publication
Publication

"Modal
between the
is injected
chamber and

No. (HSM) 72-10020, formerly known as "PHS
No. 526", revised in 1967.

time" means the amount of time elapsed
time that a tracer, such as salt or dye,
into the influent at the entrance to a

the time that the highest concentration of

the tracer is observed in water where it is discharged
from the chamber.

"Mound

system" means a soil absorption system

which is installed in or below an artificially created
mound or earth.

"MPN" means most probable number.

"New" means constructed on cor after the effective
date of this chapter.

"Non-domestic wastewater" means all wastewater
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excluding domestic wastewater.

"Non-exceptional quality wastewater sludge" means
wastewater sludge that is not exceptional quality
wastewater sludge.

"Owner" means a person(s) who has legal title to
a treatment works or individual wastewater system, or
duly authorized representative of the owner.

"Pathogenic organisms" means disease-causing
organisms. These include, but are not limited to,
certain bacteria, protozoa, viruses, and viable
helminth ova.

"Person" has the same meaning as defined in
section 342D-1, HRS.

"Person who prepares wastewater sludge" means
anyone who generates wastewater sludge during the
treatment of wastewater in a wastewater treatment
works, a person who derives a material from wastewater
sludge, a person who provides treatment of wastewater
sludge, or a person who changes the gquality of
wastewater sludge.

"pH" means the logarithm of the reciprocal of the
hydrogen ion concentration measured at 25 degrees
Celsius or measured at another temperature and then
converted to an equivalent value at 25 degrees
Celsius.

"Private" means not owned or operated by a
federal, state, or county authority.

"Proposed" means put forward for consideration or
suggested to the director. For the purposes of this
chapter, "proposed" shall refer to the plans for a
wastewater system or activity.

"Public" means, for issues of ownership, owned or
operated by a federal, state, or county authority.

"Public water system" has the same meaning as
defined in chapter 11-20.

"Qualified cesspool" shall have the same meaning
as defined in Chapter 235, HRS.

"Qualified expenses" shall have the same meaning
as defined in Chapter 235, HRS.

"R-1 water" means recycled water that has been
oxidized, filtered, and disinfected to meet the
corresponding standards set in this chapter.

"R-2 water" means recycled water that has been
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oxidized and disinfected to meet the corresponding
standards set in this chapter.

"R-3 water" means recycled water that has been
oxidized to meet secondary treatment standards as set
forth by EPA.

"Recycled water" means treated wastewater that by
design is intended or used for a beneficial purpose.

"Recycled water system" means a facility which
conveys to users or uses recycled water. Recycled
water systems are subdivided into distribution and use
systems. Recycled water systems include all piping,
storage, and repressurization facilities to deliver
recycled water to users, but exclude treatment units.

"Residential large capacity cesspool" shall have
the same meaning as defined in HRS section 342D-1.

"Reuse guidelines" means the "Guidelines for the
treatment and use of reclaimed water", Hawaii State
Department of Health, Wastewater Branch, November 23,
1993, revised January 2016.

"Seepage pit" means an excavation in the ground
whose depth is greater than its widest surface
dimension and which receives the discharge from
treatment units and permits the effluent to exit
through its bottom or sides for gradual seepage into
the ground which does not result in contamination of
water-bearing formations or surface water.

"Septage" means either a liquid or solid material
removed from a septic tank, cesspool, portable toilet,
Type III marine sanitation device, or similar
treatment works that receives wastewater.

"Septic system" shall have the same meaning as
defined in Chapter 235, HRS.

"Septic tank" means a watertight receptacle that
receives the raw wastewater, retains after settling
solid matter or sewage for treatment by bacteria, and
discharges a partially treated effluent.

"Sewage sludge" means any solid, semi-solid, or
liquid residue removed during the treatment of
municipal wastewater or domestic sewage. Sewage
sludge includes, but is not limited to, solids removed
during primary, secondary, or advanced wastewater
treatment, scum, septage, portable toilet pumping,
Type III Marine Sanitation device pumpings (33 Code of
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Federal Regulations Part 159), and sewage sludge
products. Sewage sludge does not include grit,
screenings, or ash generated during the incineration
of sewage sludge.

"Sewer" means a pipe or conduit or any other
appurtenances that carry wastewater from a building or
buildings to a specific point for treatment and
disposal.

"Sewer system" shall have the same meaning as
defined in Chapter 235, HRS.

"Soil absorption" means a process which uses the
soil to treat and dispose of effluent from a treatment
unit.

"Spray irrigation" means application of water and
wastewater, including recycled water, to the land to
maintain vegetation or support the growth of
vegetation by spraying the water and wastewater above
ground from sprinklers, micro-sprinklers, or orifices
in piping.

"SS" means suspended solids and indicates the
characteristic state of solids in wastewater.

"Standard methods" means the 2274 edition, 2014,
of "Standard Methods for the Examination of Water and
Wastewater" as published by the American Water Works
Asgociation, American Public Health Association and
the Water Pollution Control Federation, unless another
edition is specified by the director.

"State waters" shall have the same meaning as
defined in section 342D-1, HRS.

"Subsurface disposal system" means a disposal
system that allows the gradual seepage of effluent
into the ground which does not result in contamination
of water-bearing formations or surface water, such as
a seepage pit, cesspool, soil absorption system, or
other facility used in the disposal of wastewater,
including any wastewater transmission lines, pumps,
power, or other equipment associated with the disposal
of wastewater.

"Subsurface drip irrigation" means the
application of water and wastewater, including
recycled water, to the land to maintain vegetation or
to support the growth of vegetation by discharging or
emitting the water and wastewater from orifices in
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piping below the surface or finished grade.

"Suitable soil" means a soil which acts as an
effective filter in the removal of organisms and
suspended solids before the effluent reaches any
highly permeable earth formations, bedrock, or
groundwater.

"Surface disposal" means the placing of
wastewater sludge on the land for final disposal and
includes storage on land for two or more years.

"Surface irrigation" means the application of
water and wastewater, including recycled water, by
means other than spraying.

"Ten States Standards" means the 1980 edition of
the Recommended Standards for Individual Sewage
Systems, a report by the committee of the Great Lakes-
Upper Mississippi River Board of State Sanitary
Engineers on the policies for review and approval of
plans and specifications for individual wastewater
systems.

"Theoretical detention time" means the value
obtained by dividing the volume of a chamber, through
which fluid flows, by the flow rate expressed in
amount of f£luid volume per unit of time.

"Treatment unit" means any plant, facility, or
equipment used in the treatment of wastewater,
including the necessary pumps, power equipment,
blowers, motors, holding tanks, flow splitter, and
other process equipment.

"Treatment works" means any treatment unit and
its associated collection system and disposal system,
excluding individual wastewater systems.

"Vector attraction" means the characteristic of
wastewater sludge that attracts rodents, flies,
mosquitoes, or other organisms capable of transporting
infectious agents.

"Wastewater" means any liquid waste, whether
treated or not, and whether animal, mineral, or
vegetable, including agricultural, industrial, and
thermal wastes.

"Wastewater sludge" has the same meaning as
"gsewage sludge".

"Wastewater sludge facility"” means a facility
which collects, handles, stores, treats, or disposes
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of wastewater sludge. Wastewater sludge facilities
shall exclude individual wastewater systems.

"Wastewater system" means the category of all
wastewater and wastewater sludge treatment, use, and
disposal systems, including all wastewater treatment
works, collection systems, wastewater sludge
facilities, recycled water systems, and individual
wastewater systems.

"Water pollution" has the same meaning as defined
in section 342D-1, HRS.

"Watertight" means constructed so that no water
can enter and discharge except through the inlet and
outlet pipe respectively. (Eff 12/10/88; am 8/30/91;
am and comp 12/09/04; am and comp MAR 2 1 2016 ]
(Auth: HRS §§321-11, 328(a), 342D-1, 342D-4, 342D-5)
(Imp: HRS §§321-11, 322-1 to 322-4, 322-8, 342D-1,
342D-2, 342D-4, 342D-5, 342D-50, 3242E-3; 40 CFR Parts
501, 503, 40 CFR §501.2)

§11-62-04 County wastewater advisory committee.
(&) The mayor of each county may recquest that the
director form a county wastewater advisory committee
("committee"), and the mayor may nominate its members,
who may include representatives of the county water
supply, public works, planning, and land utilization
departments, labor, industry, environmental groups,
and other interested people. The chief of the
environmental management division on Oahu and the
district environmental health program chiefs on the
neighbor islands shall serve as ex officio members of
their respective county committees. The department
shall provide technical and support services for the
committee.

(b) The primary role of the committee is to
review and make recommendations to the director on the
application of this chapter on matters which are
unique to each county, on the establishment of
critical wastewater disposal areas, on proposals which
are not specifically addressed in these rules, and
upon the director's request, for applications for
variances. The committee's recommendations shall seek
to advance the purposes of this chapter.
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[Eff 12/10/88; am 8/30/91; am and comp 12/09/2004; am
and comp MAR 2 1 2016 ] (Auth: HRS §§321-
11,342D-4, 342D-5) (Imp: HRS §§321-11, 322-1 to 322-4,
322-8, 342D-2, 342D-4, 342D-5, 342D-50)

§11-62-05 Critical wastewater disposal areas

{CWDA) . (a) All areas of the State are critical

wastewater disposal areas.

{(b) The director may impose more stringent
requirements than those specified in this chapter for
wastewater systems located or proposed to be located
within areas that require additional protection.
Reguirements that the director may impose include, but
are not limited to, meeting higher effluent standards
for wastewater systems, limiting the method of
effluent disposal, and requiring flow restriction
devices on water fixtures. [Eff 12/10/88; am 8/30/91;
am and comp 12/09/04; am and comp MAR 2 1 2016 ]
(Auth: HRS §§321-11,342D-4, 342D-5}) (Imp: HRS §§321-
11, 322-1 to 322-4, 322-8, 342D-2, 342D-4, 342D-5,
342D-50)

§11-62-06 General requirements. Owners shall
comply with these requirements: (a) All buildings used
or occupied as a dwelling, all public buildings, and
all buildings and places of assembly generating
wastewater or with toilets, sinks, drains, or other
plumbing fixtures capable of conveying wastewater,
shall be connected to a wastewater system. 1In
addition, any new building capable of generating
wastewater shall be connected to a wastewater system
which meets the requirements of this rule.

(b) All buildings and places of assembly
generating wastewater or with toilets, sinks, drains,
or other plumbing fixtures capable of conveying
wastewater and located within or near an available
public sewer system as determined by the director,
shall connect to the public sewer.

(c) All wastewater systems shall be designed,
constructed, operated, and maintained in accordance
with this chapter.
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(d) Operation and maintenance. All wastewater
systems and parts thereof that are installed or used
by persons to achieve compliance with this chapter and
the conditions of any department approval for use
issued under this rule shall at all times be properly
operated and maintained. Proper operation and
maintenance includes adequate laboratory controls and
appropriate quality assurance procedures as specified
by the director. Effluent testing for private
wastewater systems shall be performed by an
independent laboratory. Proper operation and
maintenance alsc includes operation of any regquired
back-up or auxiliary facilities or similar systems as
specified by the director to be installed to achieve
compliance with this chapter and the conditions of any
department approval for use issued under this chapter.

(e) No holding tank, except for public
facilities, and no privy shall be used. No portable
toilets shall be used for any permanent structure
unless approved by the director.

(£} No perscn or the owner shall cause or allow
any wastewater system to create or contribute to any
of the following:

(1) Human illness;

(2) Public health hazard;

(3) Nuisance;

(4) Unsanitary condition;

(5) Wastewater spill, overflow, or discharge
into surface waters or the contamination or
pollution of state waters, except in
compliance with a permit or variance issued
under chapter 11-55, or a water quality
certification or waiver obtained under
chapter 11-54;

(6) A wastewater spill, overflow, or discharge
(spill) onto the ground, except for R-1
water from a recycled water system that is
implementing BMPs approved by the director.
The burden of proof is on the recycled water
system's owner or operator to demonstrate
that the spill qualifies for this exception;
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(7) Harborage of vectors, including insects and
rodents;
{8) Foul or noxious odors;
(9) Public safety hazard; or
(10) Contamination, pollution, or endangerment of
drinking waters, except in compliance with a
permit issued under chapter 11-23.

(g) Notice. If any of the conditions in
subsection (f) exist, the owner or the person
responsible for the wastewater system shall notify the
director immediately, unless for subsection (f) (5) and
(£) (6), the owner or person responsible demonstrates
compliance with the protocol attached to this chapter
as Appendix B, entitled Responses for Wastewater
Spills, Overflows, and Discharges ("Spills") dated
July 1, 2014.

(h) In case of a violation of this chapter, the
director, at the director's discretion, shall initiate
enforcement action against the owner(s) of the
wastewater system and initiate enforcement action
against other persons to have the offending condition
abated, corrected, or removed. 1In addition, once a
violation of this chapter occurs, the director shall
order the owner to take immediate actions to protect
public health and safety.

(i) Duty to mitigate. The owners of wastewater
systems shall take steps to minimize or prevent the
use and disposal of wastewater or wastewater sludge in
violation of this chapter which has a reasonable
likelihood of adversely affecting human health or the
environment .

(j) Upon request by the director, proposed
wastewater systems in critical wastewater disposal
areas shall be approved in writing or by rule by the
respective county board of water supply or department
of water supply.

(k) If applicable, a wastewater system involving
the subsurface disposal of wastewater shall be in
compliance with chapter 11-23.

(1) Approvals to-construct the wastewater system
shall be considered invalid if:

(1) A county does not issue a building permit
for a private building within one year after

62-20



§11-62-06

the director approves the wastewater system,
or the construction of the wastewater system
has not begun within one year of the
approval; and

{2) A county revokes or rescinds a building
permit and the building is to be served by a
wastewater system that was approved in
conjunction with the building permit
application. Reapproval of any wastewater
system for which the director's approval has
been rescinded or determined invalid
pursuant to this paragraph shall be based on
the applicable rules in effect at the time
the request for reapproval is made.

(m} The director, at the director's discretion, may
require that a wastewater system be upgraded to meet
the applicable requirements of this chapter whenever a
building modification is proposed that may change the
nature or guantity of the wastewater flowing to the
wastewater system. The modifications may include but
not be limited to adding additicnal bedrooms to a
dwelling or adding a restaurant to a shopping complex.
The director, at the director's discretion, may also
require that a wastewater system be upgraded if any of
the following conditions exists:

(1) The existing wastewater system has created
or contributed to any of the conditions
noted in subsection (f);

{2) The existing wastewater disposal system has
within the last twelve months been pumped
more than twice or has spilled wastewater
more than once;

{3) The existing wastewater system disposes
untreated wastewater directly into the
groundwater table; or

(4) The owner of the existing wastewater system
has not satisfactorily addressed all of the
deficiencies noted by the director.

{(n) Modifications to wastewater systems that may
affect the guality or guantity of the wastewater and
wastewater sludge shall meet the applicable provisions
of this chapter.
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{0) Actions taken by the director to evaluate
and determine possible measures to achieve compliance
with this chapter do not guarantee that an approved
wastewater system will function satisfactorily for any
period of time, or mean that department employees are
liable for any damages, consequential or direct, that
are or may be caused by a malfunction of the
wastewater systems.

(p) Duty to comply. The owners of any
wastewater system shall comply with all applicable
provisions of this chapter. In addition, all owners
shall comply with all conditions of any department
approval for use issued under this chapter. Any
noncompliance constitutes a violation and is grounds
for: enforcement action; department approval for use
termination, revocation and reissuance, or
modification; or denial of a department approval for
use renewal application.

{q) In cases where the director is required to
conduct an inspection at a location outside the State,
the owner of the wastewater system shall be required
to cover all costs related to the inspection. [Eff
12/10/88; am 8/30/91; am and comp 12/09/04; am and
comp ] (Auth: HRS §§321-11,
322-8(a), 34£g¥2%13@g%—5, 342D-15, 342E-3) {(Imp: HRS
§§321-11, 322-1 to 322-4, 322-8, 342D-2, 342D-4, 342D-
5, 342D-6, 342D-50, 342E-3; HRS chs. 340E; 33 U.S8.C.
§81311, 1342, 1345; 40 CFR Parts 122, 123, 40 CFR
§501.15(b) (6))

§11-62-07 REPEALED [R 8/30/91]

§11-62-07.1 Requirements for non-domestic
wastewater. (z) The director will review the use and

disposal of non-domestic wastewater on a case-by-case
basis.
(b) Non-domestic wastewater includes, but is not
limited to:
(1) Wastewater from agricultural, commercial, or
industrial activities or operations;
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Solids, semi-solids, or liquids removed from
the non-domestic wastewater;

Wastewater that contains a mix of both
domestic and non-domestic wastewater; or
Sclids, semi-solids, or liquids removed from
wastewater that contains a mix of both
domestic and non-domestic wastewater.
Buildings and operations generating non-

domestic wastewater, including farms, shall meet the
specific requirements of this chapter as determined to
be applicable by the director.

(1)

(2)

Wherever applicable, the director shall use
the requirements for non-domestic wastewater
as set forth by the EPA, Chapter 11-23, the
Department'’'s Guidelines for the Treatment
and Reuse of Recycled Water, and wherever
applicable, Department’s Guidelines for
Livestock Waste Management. The Guidelines
are available on-line at the Wastewater
Branch section of the department’s website.
Construction plans and engineering reports
for proposed non-domestic wastewater systems
shall be sufficient in scope and depth for
determining compliance with the provisions
of this chapter.

Any building or facility which is located
within the state agricultural land use
district, county agricultural zoned
districts, or conservation districts may be
exempt from the provisions of subchapters 2
and 3 for its non-domestic wastewater
provided that the buildings or facilities
are essential to the operation of an
agricultural enterprise or consistent with
the conservation district use intent. The
owner shall submit for the director's
approval plans or engineering reports, or
both, for the wastewater systems proposed to
accommodate the wastewater generated from
any building or facility in this category.
Information submitted shall be sufficient in
scope and depth for determining the adequacy
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of performance of the wastewater system in
meeting the provisions of this chapter.

(d) In determining treatment requirements for
the non-domestic wastewater, the director shall use
requirements for non-domestic wastewater as set forth
by EPA, Chapter 11-23, the Department’s Guidelines for
the Treatment and Reuse of Recycled Water and the
Department’s Guidelines for Livestock Waste
Management. [Eff and comp 12/09/04; am and comp

MAR 2 1 2016 ] (Ruth: HRS §§321-11, 322-
8(a), 342E-3) (Imp: HRS §§321-11, 322-1 to 322-4,
322-8, 342E-3)

§11-62-08 Other requirements for wastewater

systems. (a) Purpose.

(1) It is the purpose of this section and
subchapters 2, 3, and 4 to set forth minimum
requirements for the following purposes:

(A) To clarify responsibilities of owners,
engineers, and the department;

(B) To set minimum distance requirements so
that nuisances are avoided;

{(C) To set minimum requirements to protect
public health, safety, and welfare, and
to protect the wastewater systems from
malicious damage or unauthorized entry;
and

(D) To emphasize the need for proper
design, installation, operation, and
maintenance.

(2) This section and subchapters 2, 3, and 4
give the engineer designing the wastewater
system flexibility and design
responsibility. The design engineer is
responsible for the choice of equipment,
types of treatment processes used,
structural integrity, electrical components,
disposal system designs, adequate work
space, accessibility for operation,
maintenance and repair, redundancy of major
equipment and processes, corrosion control,
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and all other major aspects of wastewater

system design.

(3) Nothing in this chapter shall be construed
to prevent the engineer from exceeding the
minimum reguirements if the engineer
determines that specific conditions warrant
such additional measures.

(b) No person shall construct, modify the
construction of, or modify the use cof a wastewater
system without the approval of the director. The
following documents shall be submitted to the director
prior to such approval:

(1} Construction plans prepared by or under the
supervision of an engineer indicating the
following:

(A) Acreage, address, and tax map key
number (s) of the project site;

{(B) Plot plan drawn to scale showing the
location of the proposed and any
existing wastewater system and its
distances from existing and proposed
buildings, structures, legal
boundaries, property lines, adjacent
surface bodies of water, drinking water
sources, and existing public sewers
within 2,000 feet of the nearest
property line; and

(C) Sufficient details to show compliance
with all applicable requirements of
this chapter.

(2} Construction plans for an individual
wastewater system prepared by the engineer
showing sufficient details to enable the
contractor to construct the individual
wastewater system.

(3) Wastewater sludge use and disposal plan
indicating how the wastewater sludge
facility will comply with subchapter 4.

{c}) Whenever applicable, the design flow of any
development to be served by a wastewater system shall
be based on Appendix D, Table I, dated July 1, 2014,
except as provided by section 11-62-24(b).
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(d) Measures to control public accessibility to
all treatment units shall be provided to prevent
accidents, drownings, vandalism, and interference with
the treatment process. At a minimum, the provisions
shall include:

(1) Fencing or other secured enclosures at least
six feet in height with no more than three
and a half inch clear openings or spaces for
treatment units with exposed water surfaces
or equipment; ox

(2) Completely enclosed treatment units with
unexposed water surfaces and equipment.
Access openings to completely enclosed
treatment unit(s) and equipment shall be
secured and properly identified, and be
large enough to allow removal of equipment
from the facility.

(e} No person shall use the area adjacent to or
directly above any wastewater system for purposes or
activities which may hinder or interfere with the
operation and maintenance, modification, or
replacement of the wastewater system.

(f) No person shall operate a wastewater system
unless that person or the owner of the wastewater
system is authorized by the director in accordance
with the applicable provisions of sections 11-62-
23.1(e) and 11-62-31.1(f) and the applicable
provisions of chapter 11-61. The director may inspect
the wastewater system or its site at any time before
authorizing the use of the system and may require
advance notice of the engineer’s inspection.

(g) All wastewater systems shall be constructed
or modified by a person meeting the requirements of
chapter 444, HRS, and any pertinent rules adopted by
the department of commerce and consumer affairs, State
of Hawaii. [EEf 8/30/91; am and comp 12/08/04; am and
comp MAR 2 1 2016 1 (Auth: HRS §§321-11, 342D-4,
342D-5, 342E-3) (Imp: §§321-11, 322-1 to 322-4, 322-8,
342D-2, 342D-4, 342D-5, 342D-6, 342D-50, 342E-3)
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§11-62-09 Public access to information. (a)
The following information is available for public
inspection:

(1) The name and address of any person seeking
or obtaining registration, an individual
permit, or department approval for use of an
individual wastewater system; and

{2) Registration information and forms,
registrations, individual permit
applications and permits, department
approval for use of an individual wastewater
system, sludge and effluent data, and
reports required to be submitted under this
chapter. This includes information
submitted on the forms themselves and any
attachments used to supply information
required by the forms.

(b) This section is not intended to limit
chapter 92F, HRS, or any other law requiring the
disclosure of information.

(c¢) Applications for request for public
information regarding wastewater system shall be made
in writing on forms furnished by the director. At a
minimum, the application shall identify where the
wastewater system is, including when possible the
applicable street address to and tax map key of the
lot, and a mailing address which the information is to
be sent. [Eff and comp 12/09/04; am and comp

MAR 2 1 2016 ] (Auth: HRS §§91-2, 92-21,
342D-4, 342D-5, 342D-14) (Imp: HRS §§91-2, 92-21,
342D-2, 342D-4, 342D-5, 342D-6, 342D-14, 342D-55)

§11-62-10 Public hearings and informational
meetings. (a) The director may hold a public hearing
in the director's discretion, when such a hearing may
help the director's decision on a matter regulated by
this chapter or for another reason which the director
considers to be in the public interest.

(b) The director may hold a public informational
meeting when the director considers it to be in the
public interest. [Eff and comp 12/09/04; comp
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MAR 2 1 2016 ] (Buth: HRS §§342D-4, 342D-
5, 342D-6) (Imp: HRS §§342D-2, 342D-4, 342D-5, 342D-
6, 342D-57; 40 CFR Part 501, §501.15(d) (7))

§11-62-11 Incorporation by reference.
Appendices A through E, dated July 1, 2014, located at
the end of this chapter, are made a part of this
chapter. [Eff and comp 12/09/04; am and comp
MAR 2 1 2016 1 (Auth: 342D-4, 2342D-5) (Imp:
342D-4, 342D-5, 342D-6)

§11-62-12 Timely processing. (a) This section
applies to applications for a permit, license,
certificate, or any form of approval required under
this chapter.

{(b) The director shall approve, approve with
conditions, or deny a complete application and notify
the applicant accordingly within one hundred eighty
days of the receipt of the complete application.
Otherwise, the application is deemed automatically
approved on the one hundred eighty-first day.

{c) The director shall determine and notify an
applicant of the completeness or deficiency of an
application covered by this section, including payment
of required fees, within forty-five days of receipt of
the application. Failure by the applicant to provide
additional information, pay the fees, or correct a
deficiency for completeness of the application is
sufficient ground to suspend or terminate a review of
the application. The director shall determine and
notify an applicant of the completeness of a revised
application covered by this section, including payment
of required fees, within thirty days of receipt of the
revised completed application.

(d) Notice to the applicant shall be complete
upon mailing, facsimile transmission, or electronic
mail transmission.

(e} The period for the director's action
includes all calendar days, but if the period ends on
a Saturday, Sunday, or state holiday, the period
extends to the next working day.
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(£) The one hundred eighty day period for the
director's action under subsection (b) applies to the
director's initial decision and notice. The initial
decision and notice do not become untimely if later
there is a request for hearing, an actual hearing, a
lawsuit, or other challenges to the initial decision
which prevents it from becoming final.

{g) The time for the director's action and
notice to the applicant shall be extended when allowed
by section 91-13.5, HRS.

{(h) Any action taken and any wastewater system
or sludge facility built, modified, or cperated under
an automatic approval shall comply with all applicable
requirements of this chapter, and the automatic

approval is effective for a period of one year. [Eff
10/21/00; comp 12/09/04; am and com MAR%:[ZUm
(Auth: HRS §§91-13.5, 322-11, 322-8(a), 342D-

5) (Imp: HRS §91-13.5)

SUBCHAPTER 2

WASTEWATER TREATMENT WORKS

§11-62-21 REPEALED [R 8/30/91]
§11-62-22 REPEALED [R 8/30/91]
§11-62-23 REPEALED [R 8/30/91]

§11-62-23.1 BSpecific requirements for wagstewater
treatment works. (a) 1In addition to the requirements
of section 11-62-08(b), the following documents shall
be submitted to the director prior to approval to
construct the treatment works:

(1) A written declaration signed and dated by

the engineer that the proposed treatment
worke was designed to meet all applicable
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effluent requirements of sections 11-62-26
and 11-62-27; and

(2) Certification by the owner of a proposed
treatment works that the treatment works
shall be operated and maintained in
accordance with all of the provisions of the
operation and maintenance manual developed
pursuant to subsection (d) (2). The owner
shall certify that the operation and
maintenance manual shall be available to the
operator of the treatment works and shall
further certify that, upon sale or transfer
of ownership of the treatment works, the
sale or transfer will include construction
drawings, equipment manuals, operational
data collected, and the appropriate transfer
documents and provisions binding the new
owner to the operation and maintenance
manual .

(b) All treatment works shall be provided with a
continuous effluent flow measuring device such that
daily wastewater flow can be determined. For
treatment works with design flows equal to or greater
than 100,000 gallons per day, the continuous effluent
flow measuring device shall include recording
equipment to totalize or chart daily flows.

(c) Unless otherwise specified by the director,
the following distance requirements apply to all
treatment works:

(1) Treatment units, except as provided in
paragraph (3), shall not be less than
twenty-five feet from any property lines nor
less than ten feet from any building and
swimming pools;

(2) Disposal systems, excluding effluent
irrigation systems, shall not be less than
five feet from a property line nor less than
five feet from any building; and

(3) Completely enclosed, locked, and ventilated
eguipment rooms used to house items such as
blowers, motors, pumps, electrical controls,
and chemical feeders shall not be less than
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five feet from property lines or less than

ten feet from dwelling unit(s).

(d) No person shall operate a treatment works
unless the following documents are provided:

(1) A written declaration signed and dated by
the engineer responsible for the preparation of the
operation and maintenance manual for the treatment
works, that the operation and maintenance manual meets
paragraph (2) and that if the treatment works is
operated in accordance with the manual, all applicable
effluent requirements will be met; and

(2) An operation and maintenance manual prepared

by the engineer. The manual as a minimum,

shall provide the details on the following:

(A} Operation and maintenance instructions
for each pump station and treatment
unit or process under normal and
emergency conditions such as power
outage and equipment malfunction;

(B) Operation and maintenance instructions
for the disposal system including
procedures for purging or chemical
"shock loading” to prevent or eliminate
bioclogical growth in the subsurface
disposal system;

(C) List of reguired sampling frequencies
and analyses to be conducted by the
operator;

(D) Troubleshooting, corrective, and
preventive measures to be taken to
maintain process control and treatment
performance;

{E) Start-up procedures;

(F) Applicable state effluent requirements;

(G) Instructions on wasting and disposal of
wastewater sludge;

(H) Manpower requirements needed to operate
and maintain the treatment works;

(I} List of critical parts of the treatment
works;

(T} "As-built" drawings of the treatment
works;
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(e)

{K) List of required daily activities,
checks, and observations;

{L) Logs or report forms for all operation
and maintenance activities performed;

(M) Flow schematic diagrams with details of
piping and wvalving;

(N) Plot plan of the treatment works and
Project site including all collection
lines and equipment;

(0) Details on all safety equipment at the
treatment works site, any applicable
spare parts, maintenance, and operation
instructions; and

(P) Details on all monitoring equipment
ineluding spare parts, maintenance, and
operating instructions.

No perscon shall operate a treatment works

until it has been inspected to the director's
satisfaction and the director has authorized in
writing the use of the treatment works.

(1)

(2)

(3)

(4)

(£)

The owner's engineer shall inspect the
treatment works and submit to the director a
final inspection report stating whether the
wastewater treatment works has been
constructed according to the submitted plans
approved by the director and identifying any
discrepancies and their resolutions. Any
discrepancy between the constructed
treatment works and the approved plans is
sufficient reason to withhold approval to
operate the treatment works.

Before operation of the treatment works, the
owner shall resolve all discrepancies.

Any changes to the approved plan shall be
resubmitted to the director for approval
before the final inspection.

The inspection shall not be considered final
until the constructed treatment works
conforms to the approved plans.

After the first year of operation, the

owner's engineer shall submit to the director a
written statement based on results of actual sampling

and professional judgment of whether or not the
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treatment works is meeting and at the design flow will
meet the applicable effluent requirements of sections
11-62-26 and 11-62-27. If the treatment works is not
meeting the applicable effluent requirements, the
owner's engineer shall submit to the director

a corrective action report containing:

(1) An analysis of the cause of the treatment
works'!' failure to meet the effluent
requirements and an estimate of the scope of
the corrective action necessary to enable
the treatment works to be in compliance;

(2) A schedule for undertaking the corrective
actions; and

{3) A date by which the treatment works shall be
in compliance with the applicable effluent
reguirements.

(g) Treatment works shall be designed with
safety in mind and comply with appropriate provisions
of the Occupaticnal Safety and Health Standards of the
State of Hawaii, Department of Labor and Industrial
Relations.

{(h) Upon abandoning, retiring, or permanently
discontinuing use of a treatment works, the owner
shall render it safe by removing it or filling it
completely with earth, sand, gravel, or similar non-
organic matter. All above ground portions of the
treatment works shall be rendered safe and vector
free. Electrical components shall be disconnected at
the circuit breaker or source and all access openings
sealed. Injection wells shall be abandoned in
accordance with chapter 11-23.

{i) For public wastewater treatment works, a
facility plan shall be initiated when the actual
wastewater flow reaches 75 per cent of the design
capacity of the wastewater treatment works.
Implementation of the recommendation of the facility
plan shall be initiated when the actual wastewater
flow reaches 90 per cent of the design capacity of the
wastewater treatment works.

(j) The owner or operator shall provide standby
power for all lift stations to prevent unauthorized
discharges of wastewater during a primary power
outage.
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(k)

For all treatment works which produce

recycled water, the director shall be guided by the
requirements of subchapter 1, other applicable
sections of this subchapter, and the Reuse Guidelines
for all decisions on production of recycled water.
[Eff 8/30/91; am and comp 12/09/04; am and comp

MAR 2 1 2016 ] (Auth: HRS §8321-11, 342D-4,
342D-5) (Imp: HRS §§321-11, 322-1 to 322-4, 322-8,
342D-2, 342D-4, 342D-5, 342D-6, 342D-50)

§11-62-24 Treatment unit requirements. (a) For

private wastewater treatment works of required design
capacities of less than 100,000 gallons per day:

(1)

(2)

(3)

(4)

(5)

For sludge digesters or aerated sludge
holding tanks constructed after December 10,
1988, the sludge digesters or aerated sludge
holding tanks shall treat and store at least
the amount of sludge generated over a twenty
day period;

Except for subsurface disposal systems,
continuous disinfection of the treated
effluent shall be provided for treatment
works unless otherwise approved or ordered
by the director;

For aeration tanks constructed after
December 10, 1988, the aeration tank loading
shall not exceed 12.5 pounds of BODs per
1,000 cubic feet. For the sequencing batch
reactor process, food to microorganism (F/M)
ratios shall be between 0.05 and 0.10;

For final settling tanks constructed after
December 10, 1988, the detention time for
final settling tanks shall not be less than
four hours and the surface overflow rate
shall not exceed 300 gallons per day per
square foot based on the average daily flow;
For treatment works constructed after
December 10, 1988, flow equalization shall
be provided unless the engineer submits
written justification that changes in normal
daily flow rate or seasonal occupancy rates
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shall not affect the treatment unit's
ability to meet continuous compliance with
the effluent requirements of sections 11-62-
25, 11-62-26, and 11-62-27;

{(6) For treatment works constructed after
December 10, 1988, easy access shall be
provided for operators to allow necessary
operation, maintenance, and repair.
Completely enclosed treatment units with
unexposed water surfaces and eguipment shall
not be allowed unless the design engineer
can satisfy the director that provisions
have been included to eliminate confined
space work areas and to allow accessibility
for necessary operation, maintenance, and
repair, and replacement; and

(7) For all treatment units utilizing gas
chlorination for disinfection, the following
equipment shall be provided: chlorine gas
leak detector and alarm, self contained
breathing apparatus, chlorine gas mask,
warning signs, and an emergency eyewash and
shower.

(b) New and proposed private wastewater
treatment works of required design capacity greater
than or equal to 100,000 gallons per day and new and
proposed county wastewater treatment works shall
comply with the design standards of their respective
counties. If a county does not have wastewater
treatment works design standards, then the design
standards of the City and County of Honolulu shall be
used.

{(c) Private wastewater treatment works with
design flows greater than or egual toc 100,000 gallons
shall have solids dewatering equipment included in the
facility design. [Eff 12/10/88, am 8/30/91; am and
comp 12/09/04; am and comp MAR 2 1 2016 ] (Auth:
HRS §§321-11, 342D-4, 342D-5) (Imp: HRS §§321-11,
322-1 to 322-4, 322-8, 342D-2, 342D-4, 342D-5, 342D-6,
342D-50)
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§11-62-25 Wastewater effluent disposal systems.
(a) New and proposed effluent disposal systems.

(1) Effluent disposal systems shall at least

consist of a primary disposal component and
a separate 100 per cent back-up disposal
component .

(2) The primary disposal component and the back-
up disposal component shall each be designed
to handle the peak flow. The peak flow
shall be determined in accordance with the
design standards of their respective county.
If a county does not have design standards,
the design standards of the City and County
of Honolulu shall be used. Other means of
determining the peak flow, as recommended by
the design engineer, may be approved by the
director.

{3) Each disposal component shall be tested to
accommodate the wastewater flow as required
in paragraph (2).

(b) For treatment works utilizing subsurface
disposal systems, design data and other pertinent data
shall be submitted to and approved by the director on
a case-by-case basis. Decisions by the director shall
be guided by subchapter 1 and other applicable
sections of this subchapter.

(c) All wastewater effluent disposal systems
shall include provisions to facilitate operation,

maintenance, and inspection.

{d) All wastewater subsurface effluent disposal
systems and injection wells shall include provisions

for purging and chemical "shock loading". [Eff
12/10/88, am 8/30/91; am and comp 12/09/04; am and
comp AR 2 1 2016 ] (Auth: HRS §§321-11, 342D-4,

342D-5) (Imp: HRS §§321-11, 322-1 to 322-4, 322-8,
342D-2, 342D-4, 342D-5, 342D-6, 342D-50)

§11-62-26 Wastewater effluent requirements,
recycled water quality, monitoring, and reporting

requirements applicable to treatment works treating

domestic wastewater. (a) Aall treatment works shall

r

meet the applicable regquirements of this section.
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Nothing in this section shall be construed to prevent
the engineer from applying more stringent requirements
if the engineer determines that the particular design
and circumstances for which the engineer is
responsible warrants the more stringent regquirements.

(b) Treatment works' effluent and other
parameters shall be monitored as follows and shall not
exceed the following limits:

(1) Biochemical oxygen demand (BODs) .

(R)

(B)

{C)

(D)

(E)

For wastewater treatment works
excluding wastewater pond systems with
average daily flows greater than or
equal to 100,000 gallons per day, the
owner or operator shall perform
composite sampling at least weekly.
For wastewater treatment works with
average daily flows less than 100,000
gallons per day, the owner or
operator shall perform grab sampling at
least monthly.

For wastewater pond systems with
average daily flows greater than or
equal to 100,000 gallons per day, the
owner or coperator shall perform grab
sampling at least weekly.

The BODs in the effluent from a
treatment works shall not exceed 30
milligrams per liter based on the
monthly average of the results of the
analyses of composite samples.

The BODs in the effluent from a
treatment works shall not exceed 60
milligrams per liter based on a grab
sample.

(2) Suspended solids.

(A)

For wastewater treatment works, except
for wastewater pond systems, with
average daily flows greater than or
equal to 100,000 gallons per day, the
owner or operator shall perform
composite sampling at least weekly.
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(3)

(4)

(5)

(6)

{(7)

(8)

(B) For wastewater treatment works with
average daily flows less than 100,000
gallons per day, the owner or
operator shall perform grab sampling at
least monthly.

(C) For wastewater pond systems with
average daily flows greater than or
equal to 100,000 gallons per day, the
owner or operator shall perform grab
sampling at least weekly.

(D) The suspended solids in the effluent
from a treatment works shall not exceed
30 milligrams per liter based on the
monthly average of the results of the
analyses of composite samples.

(E) The suspended solidg in the effluent
from a treatment works shall
not exceed 60 milligrams per liter
based on a grab sample.

Owners or authorized agents shall submit

suspended solids and BODs lab data to the

director no later than thirty days after the
last day of June and December, unless the
data is already being submitted to the

Department under an NPDES permit by a public

agency.

The dissolved oxygen, pH, and 30 minutes

settleability of the contents of the

aeration tank shall be sampled and analyzed
at least weekly.

Effluent chlorine residual, if any, shall be

sampled and analyzed at least weekly.

Total daily flow shall be monitored at least

weekly.

The volume of wastewater sludge wasted, the

solids concentration of wastewater sludge

wasted, the name of the wastewater sludge
pumping and hauling firm, and the dates of
pumping and hauling, if applicable, shall be
recorded.

The operator shall maintain a log book or

records which shall include but not be

limited to: the date and time of operator
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entry, operating conditions, process control
testing performed, and any servicing or
preventative maintenance done while at the
wastewater treatment works.

Alternative effluent limitations as
permitted by EPA regulations, (40 CFR 125
and 40 CFR 133), relating to the definition
of secondary treatment or other industrial
categories, may be utilized by the director.
For the purposes of this section, the
arithmetic average of the results of the
analyses of composite samples shall be based
upon one or more analyses made within a 30
consecutive calendar day period. The
arithmetic average shall be the sum of the
results of all analyses divided by the
number of analyses made during the 30
consecutive calendar day period.

For the purposes of this section, composite
samples shall consist of at least eight
sample aliguots, collected at periodic
intervals during the operating hours of the
facility over a 24-hour period. The
composite sample must be flow proportional;
either the time interval between each
aligquot or the volume of each aliquot must
be proportiocnal to either the gtream flow at
the time of sampling or the total stream
flow since the collection of the previous
aligquot. Aliguots may be collected manually
or automatically.

In addition to subsection (b), treatment

works producing R-1 water or R-2 water for recycled
watexr systems shall provide continuous disinfection of
the effluent as specified below unless otherwise
specified by the director.

{13

R-1 water disinfection requirements.

(A) For chlorine disinfection process. The
disinfection process shall provide a CT
(the product of total chlorine residual
and modal contact time measured at the
same point} value of not less than 450
milligrams-minutes per liter at all
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times with a modal contact time of at
least ninety minutes based on peak dry
weather design flow; or

(B) For non-chlorine disinfection
processes. The disinfection process
shall demonstrate to the director’s
satisfaction the inactivation
and removal of 99.999 per cent of the
plagque forming units of F-specific
bacteriophage MS2 or polio wvirus in the
wastewater.

(2) R-2 water disinfection requirements.

(A) For chlorine disinfection processes.

(1) A theoretical contact time of
fifteen minutes or more and an
actual modal time of ten minutes
or more throughout which the
chlorine residual is 0.5
milligrams per liter or greater;
and

(ii) Automatic continuous measuring and
recording of chlorine residual
shall be provided. The chlorine
facilities shall have adequate
capacity to maintain a residual of
2 milligrams per liter.

(B) For non-chlorine disinfection
processes.

(i} The disinfection process shall
demonstrate to the director’s
satisfaction the ability to meet
the requirements of subsection
(d) (2); and

(ii) Automatic controls shall be
provided to continuously measure
and record disinfection dosage and
residuals, if any.

(3) Monitoring shall be by grab samples that
shall be taken at a point following
disinfection.

(d) In addition to subsections (b) and (c),

treatment works producing R-1 water or R-2 water for
recycled water systems shall meet the following daily
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fecal coliform requirements unless other sampling
frequencies are approved by the director. Monitoring
gshall be by grab samples that shall be taken at a
point following disinfection.

{1} R-1 water.

() The median density measured in the
disinfected effluent shall not exceed
2.2/100 milliliters using the
bacteriological results of the last
gseven days for which analyses have been
completed;

(B) The density shall not exceed 23/100
milliliters in more than one sample in
any thirty day period; and

(C) The density in any one sample shall not
exceed 200/100 milliliters.

(2) R-2 water.

(A} The median density as measured in the
disinfected effluent shall not exceed
23/100 milliliters using the
bacteriological results of the last
seven days for which analyses have been
completed; and

(B) The density of shall not exceed 200/100
milliliters in more than one sample in
any thirty day period.

{e} In addition to subsections (b) through (4},
treatment works producing R-1 water for recycled water
systems shall provide continuocus turbidity monitoring
and recording prior to the filtration process and at a
point after the filters and before application of the
disinfectant. The R-1 water shall meet the following
turbidity limits:

(1) For filtration systems utilizing sand or
granular media, cloth, or other synthetic
media, the turbidity shall not exceed any of
the following:

{A) An average of two nephelometric
turbidity units (NTU) within a twenty-
four hour period;

(B) 5 NTU more than five percent of the
time within a twenty-four hour period;
and
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(C) 10 NTU at any time.

(2) For filtration systems utilizing membrane
filtration, the turbidity shall not exceed
any of the following:

(A) 0.2 NTU more than five percent of the
time within a twenty-four hour period;
and

(B) 0.5 NTU at any time.

(£) When using media filtration for existing
R-1 facilities the following performance criteria
shall apply:

(1) The design UV dose shall be at least 100

mJ/cm? under maximum daily flow; and

(2) The filtered UV transmittance shall be 55
percent or greater at 254 nanometers (nm).

(g) When using membrane filtration for existing
R-1 facilities, the following performance criteria
shall apply:

(1) The design UV dose shall be at least 80

mJ/cm? under maximum daily flow; and

(2) The filtered effluent UV transmittance shall
be 65 percent or greater at 254 nm.

(h) The minimum acceptable design requirements
and commissioning of new UV disinfection systems shall
comply with the Ultraviolet Disinfection Guidelines
for Drinking Water and Water Reuse, Third Edition,
2003, published by the National Water Research
Institute.

(g) The analysis, including the handling and
preservation of samples, to determine compliance with
effluent requirements shall be performed in accordance
with Standard Methods or EPA's Methods for Chemical
Analysis of Water and Wastes. The director may
approve alternative methods for analyzing the effluent
limits of this section. The alternative test methods,
when approved, may be used by the director to
determine compliance with effluent limits as stated in
this rule. [Eff 12/10/88, am 8/30/91; am and comp
12/09/04; am and comp MAR 2 1 2016 ] (Auth: HRS
§§321-11, 342D-4, 342D-5) (Imp: HRS §§321-11, 322-1
to 322-4, 322-8, 342D-2, 342D-4, 342D-5, 342D-6, 342D-
50)

62-42

.If



§l11-62-27

§11-62-27 Recycled water systems. (a) No
recycled water system shall be constructed, used, or
modified without written approval by the director.

(b) In reviewing recycled water systems and in
addition to this chapter, the director shall be guided
by the Reuse Guidelines.

(c) Before using recycled water, the owner of
the recycled water system shall submit to the director
the following information:

(1) Name, address, and phone number of the owner
and party responsible for the application of
recycled water at the site (if different
from the owner);

(2) Clear identification of the people who will
actually operate and maintain the system, if
different from paragraph (1);

(3) Detailed site information on the water
recycling application site and its
surroundings, including site name, address,
and tax map key number{s), a map indicating
gpecific areas of use, areas of public
accesg, surrounding land use, location of
all wells within a one-fourth mile radius,
description of nearest housing or public
area, setbacks, general location of existing
and proposed water and sewer lines, the
direction of drainage with a description of
how the drainage will flow, and the depth to
groundwater underlying the irrigated area
with a description of the ground water
quality; and

(4) Information sufficient to show compliance
with the requirements of subsection (h), and
identification of best management practices.

{(d) Before using recycled water, the owner of

the recycled water system shall also submit to the
director for approval an engineering report or
recycled water application. The report or
application form shall include the following
information and shall clearly identify all best
management practices to be implemented:

(1) An irrigation use plan that includes
information on application rates, intended
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(2}

(3)

(4)

(5)

(6)

(7)
(8)

(e)

uses, and schedules for recycled water use,.
The irrigation use plan shall also include
information on types of vegetation, types
and methods of irrigation, proposed
irrigation schedules, vegetative consumption
rates, water balance calculations, nutrient
balance calculations, and the corresponding
acreage to be used for irrigation;

An overflow control plan that includes
detailed best management practices to
control or minimize runoff or ponding or
recycled water;

A management plan that includes
establishment and delineation of the
responsibilities of operation and
maintenance of the recycled water system;

A public information and access plan, to
minimize public contact with the recycled
water, that includes methods to adequately
inform the public that recycled water is
being used and that the recycled water is
unfit for human consumption; and methods to
control public access to the recycled water
system and areas of recycled water use;

A labeling plan to distinguish piping and
appurtenances which carry or contain
recycled water from those for potable water;
An employee training plan that describes the
training that the employees will receive to
ensure compliance with this chapter and any
other features specified by the director;

A vector control plan (if applicable); and
A groundwater monitoring plan (if
applicable), including formulation of a
strategy for the observation and
surveillance of groundwater for possible
sources of pollution.

For existing users of recycled water, the

owner of the recycled water system shall submit the
information and plans required in subsections (c) and
(d), except for the information contained in
subsection (d) (1) regarding the vegetative consumption
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rates and water balance, and subsection (d) (8)
regarding groundwater monitoring. For users of non
R-1 recycled water spray irrigation systems, the owner
shall also describe the methods and controls used to
ensure that public contact with aerosols are
minimized.

(f) For new users of recycled water obtaining
access to an existing recycle water system, the user
shall submit the information and plans required in
subsections (c) and (d), except for the information
contained in (d} (1) regarding vegetative consumption
rates and water balance, and subsection (d) (8)
regarding groundwater monitoring. For users of non
R-1 recycled water spray irrigations systems, the
owner shall also describe the methods and controls
used to ensure that public contact with aerosols are
minimized.

(g} For recycled distribution water systems, the
owner of the recycled water distribution system shall
submit an engineering report or recycled water
application containing the following information:

(1) Name, address, and phone number of the owner
and party responsible for the recycled water
distribution system (if different from the
owner) ;

(2} Information about the treatment works
supplying the recycled water, including the
name, address, tax map key number, and
owner's name;

(3) Maps showing the location of the
distribution system layout. The maps shall
also include the location of all water and
sewer lines;

(4} A labeling plan to distinguish piping and
appurtenances which carry or contain
recycled water from those for potable water;
and

(5} A description of how the distribution system
complies with this chapter and the Reuse
Guidelines.

(h}) The engineering report or application

required in subsection (d), (e), (f), or {(g) plus any
other submittals shall contain sufficient information
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to assure the director that the degree of treatment
and reliability is commensurate with the proposed use,
that the distribution and use of the recycled water
will not create a health hazard or nuisance, and that
the director is able to make decisions in accordance
with subsection (b).

(i) For recycled water systems that use recycled
water, the owner of the recycled water system shall
operate the system in accordance with the requirements
of this chapter and to the maximum extent practicable
shall:

(1) Irrigate at a rate not greater than the

plants usge it;

(2) Minimize recycled water runoff and ponding
on the ground;

(3) Post signs or other devices warning the
public not to drink, swim, or otherwise come
into contact with the recycled water;

(4) Keep the public away from the areas being
irrigated with recycled water;

(5} Clearly mark pipes, tanks, valves, and
equipment used in recycled water use systems
such that they are easily differentiated
from potable water systems;

(6) Provide training to employees such that they
are aware of this chapter and any conditions
the director imposed on the recycled water
use system;

(7) Provide control measures to minimize vector
nuisances; and

(8) Monitor groundwater as regquired by the
director.

{j} The owners of new, proposed, or modified
recycled water systems, where applicable, shall
provide adequate storage basin(s) or a backup disposal
system to prevent any overflows or discharges from the
system when the irrigation system is not in operation
or when recycled water quantities exceed the
irrigation requirements.

(k) Spills, overflows, and discharges ("spills")
of recycled water shall be responded to as required by
section 11-62-06(f) and (g) and Appendix B, entitled
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Responses for Wastewater Spills, Overflows, and
Discharges ("Spills"), dated July 1, 2014.

(1) For recycled water systems, the owner or the
owner's duly authorized agent, unless otherwise
directed, shall report the following information to
the director:

(1) The volume of recycled water used, the
volume of recycled water stored, the volume
and location of any recycled water spills,
and details on the irrigated areas,
including water budgets, precipitation,
evaporation, application rates, and
monitoring of best management practices; and

(2) Reported information shall be submitted by
February 19 of each year and shall be in a
monthly summary format for the preceding
calendar year unless otherwise specified or
agreed to by the director. I[Eff and comp
12/09/04; am and comp MAR 2 1 20i6 ]
{Auth: HRS §§321-11, 342D-4, 342D-5) (Imp:
HRS §§321-11, 322-1 to 322-4, 322-8, 342D-2,

342D-4, 342D-5, 342D-6, 342D-50; 33
U.8.C. §§1311, 1342; 40 CFR Parts 122, 123)

Historical note: §l1l1-62-27 is based substantially
upon §11-62-25(b) (1), (b) (2), and (c). [Eff 12/10/88;
am and comp 8/30/91]

§11-62-28 Additional monitoring, recordkeeping,
and reporting. (a) The owners of treatment works or
the owners' duly authorized agents shall maintain
complete records of operation and maintenance,
repairs, replacements, and improvements performed or
installed at the treatment works.

(b) The monitoring results, reports, and all
records required in sections 11-62-26 and 11-26-27,
this section, and Appendix B, entitled Responses for
Wastewater Spills, Overflows, and Discharges
("Spills"), dated July 1, 2014, located at the end of
this chapter shall be kept on site and available for
the director's inspection for at least two years and a
copy made available to the director without charge
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upon the director's request. [Eff and comp 12/09/04;

am and comp MﬁR2:120¥& ] {Auth: HRS
§§321-11, 342D-4, 342D-5) mp: HRS §§321-11, 322-1
to 322-4, 322-8, 342D-2, 342D-4, 342D-6, 342D-50)

§§11-62-29 (Reserved)
SUBCHAPTER 3
INDIVIDUAL WASTEWATER SYSTEMS
§11-62-31 REPERLED |[R 8/30/91]

§11-62-31.1 General requirements for individual
wastewater systems. (a) Individual wastewater

systems may be used as a temporary on-site means of
wastewater disposal in lieu of wastewater treatment
works under the following conditions:

{1} Developments involving dwellings.

() There shall be 10,000 square feet of
land area for each individual
wastewater system;

(B} Total development of an area shall not
exceed fifty single family residential
lots or exceed fifty dwelling units
except for developments consisting of
one dwelling unit per acre or greater;

(C) Area of the lot shall not be less than
10,000 square feet, except for lots
created and recorded before August 30,
1991. For lots less than 10,000 sqguare
feet which were created and recorded
before August 30, 1991, only one
individual wastewater system shall be
allowed.

(D) The total wastewater flow into one
individual wastewater system shall not
exceed one thousand gallons, and one
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individual wastewater system shall not
serve more than five bedrooms, whether
they are in one dwelling unit or two.

Developments involving buildings other than

dwellings.

(A} There shall be 10,000 square feet of
usable land area for each individual
wastewater system. Usable land area
shall not include the area under
buildings;

(B) The total wastewater flow of the
development shall not exceed 15,000
gallons per day;

(C) Area of the lot shall not be less than
10,000 sguare feet except for lots
created and recorded before August 30,
1991. For lots less than 10,000 square
feet which were created and recorded
before August 30, 1991, only one
individual wastewater system shall be
allowed; and

(D) The total wastewater flow into each
individual wastewater system shall not
exceed one thousand gallons per day.

Whenever an individual wastewater system is

allowed under subsection (a), the following shall

apply:
(1)

(2)

The director may allow an individual
wastewater system other than a cesspool to
be used for two dwelling units which may or
may not be located within the same building,
provided that:

(A) Both of the dwelling units are located
on the same single family residential
lot; and

(B) The individual wastewater system used
shall meet the current requirements of
this chapter.

A building may use more than one individual

wastewater system where each individual

wastewater system shall connect to a single
dwelling unit.
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(3)

(4)

For buildings without any dwelling units:

(A) More than one individual wastewater
system may be used provided that the
building is owned by one person; or

(B) Upon the director's discretion,
buildings may connect to one individual
wastewater system other than a cesspool
provided the buildings are located on
the same lot and the buildings generate
wastewater of similar strength and
character.

For buildings, other than dwellings with

highly variable wastewater flow rates, such

as but not limited to schools, parks, and
churches, the individual wastewater system
excluding cesspools may exceed a design flow
rate of 1000 gallons per day; provided that
the density does not exceed 1000 gallons per
day per 10,000 sguare feet of useable land
area and the development is owned by one
person.

{c) The director may require the installation of dry
sewers as a condition of approval of proposed
individual wastewater systems where:

(1)

(2)

{3)

(4)
(d)

Public sewers exist but are at capacity such
that connection is prohibited but remedial
actions have been initiated to increase the
public sewer capacity;

Public sewers exist, but the treatment and
disposal system is not complete or
operational;

Design of the public sewers has been
completed and construction of the public
sewers is imminent; or

Conditions warrant such requirements.

No cesspool shall be used as the wastewater

system by any new building. No new cesspools shall be
constructed after the effective date of this rule
unless they have been approved for construction before
the effective date of this rule.
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Before the approval of the operation of an

individual wastewater system excluding cesspools, the
following reguirements shall be satisfied:

2.l

(2)

(Ed

An operation and maintenance manual
developed pursuant to section 11-62-
23.1(d) (2) as applicable shall be submitted
and approved by the director; and

The owner of the individual wastewater
system shall certify that the individual
wastewater system shall be operated and
maintained in accordance with all of the
provisions of the operation and maintenance
manual developed pursuant to paragraph (1).
The certification shall include a statement
that upon sale or transfer of ownership of
the individual wastewater system, the sale
or transfer will include the appropriate
transfer documents and provisions binding
the new owner to the operation and
maintenance manual.

No person shall use an individual wastewater

system until authorized in writing by the director.

(1}

Written approval to use an individual

wastewater system shall be issued if:

{A) The owner resolves all discrepancies

recorded as a result of any inspections

conducted.

(B) The engineer furnishes a final
inspection report to the director
within thirty days after the completion
of the construction which provides the
following information:

(i) A certification that the
individual wastewater system was
constructed and installed in
accordance with the approved plans
and specifications or that changes
made to the approved plans and
specifications are accepted by the
engineer; and

(ii) An "as-built" plan of the
individual wastewater system; and
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(2) The director may inspect the individual
wastewater system or its site at any time
before approving the system and may require
advance notice of the engineer’s inspection.

(g) A graywater system shall be designed in
accordance with Chapter 3-183.

(h) Each individual wastewater system shall be
an independent system and shall have all of its
plumbing, treatment (if any), and disposal components
separate from any other wastewater system.

(i) Wastewater into an individual wastewater
system from buildings other than dwellings shall meet
the pretreatment standards and local pollutant limits
as set by the respective county. If the county does
not have any local pollutant limits, the local limits
as set forth by the City and County of Honolulu shall
be used.

(j) Certification of a qualified cesspool. A
taxpayer seeking a cesspool upgrade, conversion, or
connection income tax credit must obtain a
certification by the director indicating: that the
cesspool location makes it eligible to be a qualified
cesspool; that the cesspool upgrade has been completed
consistent with this rule and plans prepared by a
licensed engineer; and the total dollar amount the
taxpayer paid for the cesspool upgrade. The director
may issue such certification only where the director
has received:

(1) A certification from a licensed contractor
or licensed engineer that the cesspool is located
within 200 feet of a shoreline, perennial stream, or
wetland. Certifications are not required for
properties that are located in their entirety within
200 feet of a shoreline, perennial stream, or wetland.
The director shall certify as qualified all cesspools
that are located within a source water assessment area
(two year time of travel from a cesspool to a public
drinking water source);

(2) Design plans prepared by a licensed engineer
for a sewer connection or individual wastewater system
that complies with this chapter;

(3) Certification by a licensed contractor of
closure and filling of the cesspool and completion of
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an upgrade, either sewer connection or installation of
an individual wastewater system that complies with
this chapter; and

(4) A licensed engineer’s final construction
inspection report with photos and as built plans and
certifying that the system was constructed in
accordance with design plans and this chapter. The
director will review submitted documentation and
provide certification to the taxpayer and the
Department of Taxation of any qualified cesspool.

(k} Certification of qualified expenses. The
director will determine all qualified expenses for the
tax credit. The taxpayer seeking a tax credit shall
submit to the director all receipts of payments made
to engineers and installers for the design, completed
installation and final construction inspection for the
cesspool upgrade along with the appropriate form as
directed by the Department of Taxation. The director
will notify the taxpayer and the Department of
Taxation of the amount of the tax credit allowed for
the tax year by noting the same on the form and
affixing the signature of the director or the
director’s designee thereto.

(1} If the annual amount of the certified
credits reaches $5,000,000 in the aggregate, the
director shall immediately discontinue certifying
credits for that year and notify the Department of
Taxation. Any taxpayer who is not eligible to claim
the credit in a taxable year due to the £5,000,000 cap
having been exceeded for that taxable year shall be
eligible to claim the credit in the subsequent taxable
year, except if the $5,000,000 cap was exceeded in

2020 and no additional credits are available. [EEE
8/30/91; am and comp 12/09/04; am and comp
MAR 2 1 2016 ] (Auth: HRS §§321-11, 342D-4,

342D-5) (Imp: HRS §§321-11, 322-1 to 322-4, 322-8,
342D-2, 342D-4, 342D-5, 342D-6, 342D-50)

§11-62-31.2 8Site evaluation. (a) The site
evaluation shall be performed by the engineer.

(b) The site shall be evaluated for depth of
permeable soil over seasonal high groundwater,

62-53

3176



3176

.l d

§11-62-31.2

bedrock, or other limiting layer, soil factors, land
slope, flooding hazard, and amount of suitable area
available.

(c) The minimum depth of the soil profile
observation shall be at least five feet. If the
engineer performs a preliminary observation at three
feet, the engineer shall confirm the soil profile to

five feet at the time of construction.

{(d)

The following factors shall be evaluated and

reported for a depth of at least three feet below the
proposed absorption system:

(1)
(2)
(3)
(4)
(5)
{(6)
(7)

(e)
(1)

(2)

(3)

“(F)

Thickness of layers or horizons;

Texture cof soil layers;

General color, and color variation
(mottling) ;

Depth to water, if observed;

Depth to estimated seasonal high groundwater
table;

Depth to and type of bedrock, if observed;
and

Other prominent features such as structure,
stoniness, and roots.

Percolation tests.

Soil percolation tests shall be conducted at
a minimum depth of three feet. If at the
time of construction, the soil profile at
five feet is different than at three feet,
another percolation test shall be performed
at the depth of the bottom of the absorption
system;

Percolation tests shall follow the falling
head test procedure in Appendix C, entitled
Falling Head Test Procedure, dated July 1,
2014, located at the end of this chapter;
and

Additional percolation tests may be required
to identify the existence of a limiting
layer.

The site evaluation information shall be

reported on forms developed by the director.

(g)

If, during construction the actual site

conditions differ from the site conditions upon which
the wastewater system was approved, the design
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engineer shall revise the wastewater plans to reflect
the actual site conditions. The plans of the revised
wastewater system shall be submitted to the director
for approval pursuant to section 11-62-31.1(f). [EfEf
B/30/91, am and comp 12/09/04; am and comp

MAR 2 1 2016 ] (Auth: HRS §§321-11,
342D-4, 342D-5) (Imp: HRS §§321-11, 322-1 to 322-4,
322-8, 342D-2, 342D-4, 342D-5, 342D-50)

§11-62-32 Spacing of individual wastewater
systems. No individual wastewater system shall be
located at any point having less than the minimum
distances indicated in Table II attached to this
chapter in Appendix D, entitled Tables, dated July 1,
2014, and located at the end of this chapter unless
otherwise approved by the director. The minimum
distances indicated in Table II shall be measured from
the outer edge of each item. [Eff 12/10/88, am
8/30/91; am and comp 12/09/04; am and comp

M})R%il 2016 ] (Auth: HRS §§321-11,
e Imp: HRS §§321-11, 322-1 to 322-4,

322-8, 342D-2, 342D-4, 342D-5, 342D-6, 342D-50)

§11-62-33.1 Specific requirements for new and

proposed treatment units. (a) Septic tank.

(1) All wastewater shall discharge into the
septic tank. Roof, footing, garage, surface
water drainage, cooling water, and graywater
disposed of in accordance with section 11-
62-31.1(g) {4) shall be excluded.

{2) Septic tanks shall meet the International
Association of Plumbing and Mechanical
Officials (IAPMO) material and property
standards for prefabricated septic tanks,
IAPMO ANSI Z1000-2013. Septic tanks shall
be approved and listed by TAPMO.

(3) Plans for cast-in-place septic tanks shall be
submitted with the application for the
individual wastewater system. The plans for
the septic tank shall be designed and
stamped by a licensed structural engineer
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(4)

(5)

(6)

(7)

(8)

(9)

(10)

and shall meet the IAPMO design
specifications.

The following schedule shall apply to septic
tank sizing:

No. of Bedrooms Minimum Capacity
(Gallons)
4 or less 1000
5 1250

For wastewater flows greater than 1,000
gallons per day or five bedrooms, the
formula: Minimum capacity gallons =

1,000 + (Q-800)x 1.25, where Q=design flow,
shall be used.

Concrete septic tanks shall be coated

to protect the tank from leakage and
corrosion by acceptable means. The coating
shall cover the entire tank interior.
Manholes or removable covers to septic tanks
shall be brought to grade. The cover shall
be secured to prevent unauthorized entry or
opening of the tank.

When septic tanks are installed in ground
water or in clay soils with an expansive
nature, the engineer shall design or provide
adequate protection to prevent the tank from
fleoating, moving, or crushing.

The excavation to receive the tank shall be
large enough to permit the proper placement
of the tank and backfill. Tanks shall be
installed on a solid base that will not
settle and shall be level. Where rock or
other undesirable protruding obstructions
are encountered, the bottom of the hole
shall be excavated an additional six inches
and backfilled with sand, crushed stone, or
gravel to the proper grade. Backfill around
and over the septic tank shall be placed in
such a manner as to prevent undue strain or
damage to the tank or connected pipes.

When a septic tank is installed under a
driveway, parking lot, in a heavy saturated
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soil, or other areas subject to heavy loads,
the tank shall be capable of withstanding an
H-20 wheel load as defined by the American
Association of State Highway Officials.
Effluent from a septic tank shall be
discharged into a soil absorption system,
sand filter, subsurface irrigation system as
approved by the director, or other treatment
unit approved for use by the director.
Household aercbic units.

All wastewater shall discharge into the
household aerobic unit. Roof, footing,
garage, surface water drainage, and coocling
water shall be excluded.

Household aerobic units shall be approved by
the director based upon the "Standard No.
40" for Class I units as set forth by the
National Sanitation Foundation. The
performance data shall have been obtained by
an agency such as a university or an
independent research laboratory acceptable
to the director or from the National
Sanitation Foundation (NSF) Testing
Laboratory, Ann Arbor, Michigan.

Owners of proposed and existing household
aerobic units shall have an active service
contract for the proper maintenance of the
aerobic unit and its disposal system with a
certified operator or factory certified
representative, and a copy of an active
service contract shall be submitted annually
to the department. The contract shall also
include pumping service to maintain the
household aerobic unit. For proposed
household aerobic units, a copy of an
executed service contract shall be submitted
prior to the final approval of the
individual wastewater system.

As a minimum, the aerobic treatment unit
service contract shall include the term of
contract period (start and end dates) and
the following requirements:
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{5)

(6)

(&)

(A) Inspect all aerobic treatment unit
equipment to ensure its proper
operation at least every six (6)
months;

(B) Provide regular maintenance of
equipment as required by the
manufacturer;

(C) Verify the aerobic treatment unit is
providing adequate mixing and aeration
of the microbes;

(D} Measure the depth or volume of sludge
in the aerobic treatment unit every six
months, and assess whether sludge
removal by pumping is necessary.
Provide sludge pumping, as needed. If
pumping is necessary, record the depth
of sludge or percentage of sludge
volume in the ATU prior to pumping; and

(E) Maintain a log of all service provided.
Effluent from an aerobic unit shall be
discharged into a soil absorption system,
sand filter, subsurface irrigation system as
approved by the director, or other treatment
unit or disposal system approved for use by
the director.

In areas below (makai of) the Underground

Injection Control Line established pursuant

to chapter 11-23, where the vertical

separation distance from the discharge to
the seasonal high groundwater table is less
than three feet, a new household aerobic
unit may discharge its effluent into an
elevated mound to achieve the vertical
separation or drip irrigation system or,
with a variance approved by the director and
if the effluent is disinfected, to a seepage
pit. Where water bearing formations are in
danger of contamination, the director may
reguire greater vertical separation.

Subsurface and recirculating sand filters

shall be reviewed on a case-by-case basis by

the director. [Eff 8/30/91; am and comp
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12/09/04; am and comp MAR 2 1 231% ]
(Auth: HRS §§321-11, 342D-4, 342D-5) (Imp:
HRS §8§321-11, 322-1 to 322-4, 322-8, 342D-2,
342D-4, 342D-5, 342D-50)

§11-62-34 Specific requirements for new and
proposed disposal systems. (a) Absorption trenches.
(1) Location.

() Absorption trenches shall be located in
accordance with section 11-62-32.

(B) Absorption trenches shall not be
constructed in soils with a
percolation rate slower than sixty
minutes per inch or where rapid
percolation may result in contamination
of water-bearing formations or surface
waters.

(C} Absorption trenches shall be located on
the property to maximize the vertical
separation distance from the bottom of
the absorption trench to the seasonal
high groundwater level, bedrock, or
other limiting layer, but under no
circumstance shall the vertical
separation be less than three feet.

The director may require a greater
vertical separation where water-bearing
formations are in danger of
contamination.

(D) Absorption trenches shall not be
constructed in unstabilized fill.

(2) Design.

(A) The minimum absorption area for any
absorption trench system shall be based
upon a flow of 200 gallons per bedroom
per day and in accordance with Table
III located in Appendix D, entitled
Tables, dated July 1, 2014, and located
at the end of this chapter.

(B) The absorption area shall be computed
using the bottom area of the absorption
trench.
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(C)
(D)
(E)

(F)

(G)

(H)

(I)

(J)

(K)

(L)

(M)

(N)

Each absorption trench system shall
have a minimum of two trenches.

Each distribution line shall be equal
in length.

The maximum length of any one trench
shall be one hundred feet.

Absorption trenches shall be at least
eighteen inches wide but no more than
thirty-six inches wide.

The bottom of absorption trenches shall
be at least eighteen inches below the
finished grade.

Gravity fed absorption lines and
trenches shall have a slope at the rate
of two to four inches per hundred feet.
Absorption trenches shall not be
installed on land with a slope gradient
greater than twelve per cent.

On rolling or sloping land, each
absorption trench shall approximate the
land surface contour.

A distribution box or header shall be
installed between the treatment unit
and the absorption trenches.

Bach distribution line shall connect
individually to the distribution box.
If a2 header is used, there shall be an
equal number of distribution lines on
each side of the influent junction. &n
inspection port shall be provided on
the header and shall be brought to
grade and fitted with a screw type cap
or cover.

If a distribution box is used, a
permanent inspection port with a
minimum interior diameter of six inches
shall be secured to the box cover,
brought to the finished grade, and
fitted with a screw type cap or cover.

(3) Materials.

(A)

3176 't

The engineer shall be responsible for
the choice of materials used in the
soil absorption system.
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(D)

§11-62-34

Pipe used for distribution lines shall
meet the appropriate ASTM standard or
those of an equivalent testing
laboratory. Fittings used in the
absorption system shall be compatible
with the materials used in the
distribution lines.

Gravel or crushed stone shall be washed
and shall range in size from three-
fourths to two and one-half inches.
The material used to cover the top of
the stone shall be a filter fabric
material or equal.

(4) Construction.

(A)

(B)

(c)

(D)

A distribution box or header shall be
set level and arranged so that effluent
is evenly distributed to each
distribution line. Adequate provisions
shall be taken to assure stability and
provide access for inspection of the
distribution lines.

The pipe connecting the distribution
box to the distribution line shall be
of a tight joint construction laid on
undisturbed earth or properly bedded
throughout its length.

If a header is used, it should be made
of water-tight construction.

When the trenches have been excavated,
the sides and bottom shall be raked to
scarify any smeared soil surfaces.
Construction equipment and other
materials not needed to construct the
system should be kept off the area to
be used for the absorption system to
prevent undesirable compaction of the
soils. Construction shall not be
initiated when the socil moisture is
high.

At least six inches of gravel or
crushed stone shall be placed in the
bottom of the trench.
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(F) The distribution line shall be
carefully placed on the bedding at a
uniform slope and covered with at least
two inches of gravel or stone.

() The ends of the distribution lines
shall be capped or plugged.

(b) Deep absorption trenches. Deep absorption
trenches may be considered where the depth of suitable
soil is insufficient to permit the installation of a
conventional trench system due to the presence of a
limiting layer more than two feet in depth which
overlies suitable soils of sufficient thickness.
Requirements for location, design, slope, material,
construction, and dosing system design contained in
subsection (a) shall apply to deep absorption trenches
except for depth of construction. In addition, the
following design considerations shall apply:

(1) The site evaluation procedure shall include

soil profile observations of at least three

s0il observation pits constructed to a

minimum depth of three feet below the
proposed trench bottom. Monitoring to
establish depth to seasonal soil saturation
or high groundwater may be considered;

(2) Deep absorption trenches shall be
constructed at least one foot into the
suitable soil; and

(3) The distribution piping in deep absorption
trenches shall be installed with the invert
of the piping at a depth of not more than
thirty inches. Gravel or crushed stone
shall be placed from the bottom of the
trench excavation to a point two inches
above the top of the distribution piping.
Absorption beds.

Location.

(A) Absorption beds shall be located in
accordance with section 11-62-32.

(B) Absorption beds shall not be
constructed in soils with a percolation
rate slower than sixty minutes per inch
or where rapid percolation may result

0
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in contamination of water-bearing
formations or surface waters.
Absorption beds shall be located on the
property to maximize the vertical
separation distance from the bottom of
the absorption bed to the seasonal high
groundwater level, bedrock, or other
Limiting layer, but under no
circumstance shall the vertical
separation be less than three feet.

The director may reguire a greater
vertical separation where water-bearing
formations are in danger of
contamination.

Absorption beds shall not be
constructed in unstabilized f£ill.

(2) Design.

(A)

(B}

(C)

(D)

(F)

(G)

The minimum area for any absorption bed
system shall be based upon a flow of
200 gallons per bedroom per day and in
accordance with Appendix D, Table III
dated July 1, 2014 and located at the
end of this chapter.

The absorption area shall be computed
using the bottom area of the absorption
bed.

Each soil absorption bed system shall
have a minimum of two distribution
lines.

If more than one absorption bed is
designed, each absorption bed shall be
equal in area.

The maximum length of any distribution
line shall be one hundred feet.
Distribution lines within an absorption
bed shall be uniformly spaced no more
than six nor less than four feet apart.
Distribution lines within an absorption
bed shall be placed no more than three
feet nor less than eighteen inches from
the sidewall of the bed.
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(H)

(I)

(J)

(K)

(M)

The bottom of absorption beds shall be
at least eighteen inches below the
finished grade.

Absorption beds shall not be installed
on land with a slope gradient greater
than eight per cent.

A distribution box or header shall be
installed between the treatment unit
and the absorption bed.

Each distribution line shall connect
individually to the distribution box.
If a header is used, there shall be an
eqgqual number of distribution lines on
each side of the influent junction. An
inspection port shall be provided on
the header and shall be brought to
grade and fitted with a screw type cap.
If a distribution box is used, a
permanent inspection port with a
minimum interior diameter of six inches
shall be secured to the box cover,
brought to the finished grade, and
fitted with a screw type cap or cover.

(3) Materials.

(A)

(B)

(g)

(D)

The engineer shall be responsible for
the choice of materials used in the
soil absorption system.

Pipe used for distribution lines shall
meet the appropriate ASTM standard or
those of an equivalent testing
laboratory. Fittings used in the
absorption system shall be compatible
with the materials used in the
distribution lines.

Gravel or crushed stone shall be washed
and shall range in size from three-
fourths to two and one-half inches.
The material used to cover the top of
the stone shall be a filter fabric
material or equal.

(4) Construction.

(&)

3176

The floor of the absorption bed shall
be level.
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(D)

(E)

(F)

(H)
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A distribution box or header shall be
set level and arranged so that effluent
is evenly distributed to each
distribution line. Adegquate provisions
shall be taken to ensure stability and
provide access for inspection of the
distribution lines.

The pipe connecting the distribution
box to the distribution line shall be
of a tight joint constructicon laid on
undisturbed earth or properly bedded
throughout its length.

If a header is used, it should be made
of watertight construction.

When the beds have been excavated, the
sides and bottom shall be raked to
scarify any smeared soil surfaces.
Construction equipment and other
materials not needed to construct the
system should be kept off the area to
be used for the absorption system to
prevent undesirable compaction of the
soils. Construction shall not be
initiated when the soil moisture is
high.

At least six inches of gravel or
crushed stone shall be placed in the
bottom of the bed.

The distribution line shall be
carefully placed on the bedding with no
slope and covered with at least two
inches of gravel or stone.

The ends of the distribution lines
shall be capped or plugged.

(d) Seepage pits.
(1) Location.

(A)

(B)

Seepage pits shall be located in
accordance with section 11-62-32.
Seepage pits shall not be constructed
in soils having a percolation rate
slower than ten minutes per inch
(weighted average) or where rapid
percolation through such soils may
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(C)

result in contamination of water-
bearing formations or surface water.
The seepage pit shall be located on the
lot to maximize the vertical separation
distance from the bottom of the seepage
pit to the seasonal high groundwater
table, bedrock, or other limiting
layer. The vertical separation shall
not be less than three feet unless
otherwise approved by the director
and the requirements of section 11-62-
33.1(b) (5} are met. Where water-
bearing formations are in danger of
contamination, greater vertical
separation may be required.

(2) Design.

(A)

{(c)

(D)

Seepage pits shall be used only when

one of the following are met:

(i) Slope of the finished elevation
of the lot is greater than
twelve per cent and the use of
absorption beds or trenches is
not feasible.

{ii) The presence of a limiting layer
more than seven feet in depth
which overlies suitable soils of
sufficient thickness.

(113) Insufficient land area exists to
install absorption trenches or
beds.

The minimum area in any seepage pit

shall be based upon a flow of 200

gallons per bedroom per day and in

accordance with Appendix D, Table III

dated July 1, 2014 and located at the

end of this chapter.

The surface dimension is measured as

the mean distance of the clear opening

below the inlet pipe.

The minimum surface dimension is six

feet.

The effective depth of the seepage pit

shall be measured from the bottom of
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{(J)
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the inlet pipe to the bottom of the
pit, with the thickness of strata of
soils having percolation rates slower
than thirty minutes per inch deducted.
The minimum effective depth is ten feet
and shall be greater than its widest
surface dimension.

The effective area of the seepage pit
shall be the wvertical wall area of the
areas corresponding to the effective
depth of the pit excavation. No
allowance shall be made for the bottom
area.

When more than one seepage pit is used,
a distribution box shall be installed
between the treatment unit and all
seepage pits. Each seepage pit shall
individually connect to the
distribution bozx.

When more than one seepage pit is used,
each pit shall have an equal effective
area.

If a distribution box is used, a
permanent inspection port with a
minimum interior diameter of six inches
shall be secured to the box cover,
brought to the finished grade, and
fitted with a screw type cap or cover.

{(3) Construction.

(&)

(B)

(C)

Seepage pits shall include a sidewall
lining constructed of durable material
that will permit free passage of
wastewater without excessive plugging
while still excluding the entry of
surrounding soil.

Seepage pits shall include a cover
which extends at least twelve inches
beyond the seepage pit excavation,
unless a concrete ring is used.

The lining and cover of any seepage pit
shall be capable of supporting the
normal loads imposed. The engineer
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vl 4

(D)

(E)

(F)

(@)

(H)

(I)

shall submit written justification for
the deletion of any sidewall lining.
The distance between the outer diameter
of the lining and the excavation
diameter shall be at least six inches,
but not more than twelve inches. The
space between lining and the excavation
diameter shall be filled with washed
gravel or crushed stone ranging in size
from three-fourths to two and one-half
inches. The placement of the gravel or
stone shall fill the annular space
between the pit lining and excavation
diameter. Gravel and stone shall not
be placed within the seepage pit
itself.

The watertight cover shall be provided
and at least one watertight manhole
either round or square, tapered to a
minimu