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NOWRA'S DISCLAIMER: THE MATERIALS BEING
PRESENTED REPRESENT THE SPEAKER’S OWN
OPINIONS AND DO NOT REFLECT THE OPINIONS OF
NOWRA.
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Joint Monitoring Programme (JMP) Service Ladder for
Global Monitoring of Sanitation in Households

)

In 2022, an estimated 3.5 billion people still did not have
access to safely managed sanitation facilities

Increase of at least 5x in the rate of implementation is
needed to meet the 2030 targets

4

Unimproved

Use of pit latrines without a
slab or platform, hanging
latrines or bucket latrines

Open defecation

Disposal of human
faeces in fields, forests,
bushes, open bodies of
water, beaches or other
open spaces, or with
solid waste

+ Straight pipes
+ Failing outhouses
» Bucket latrines

Limited

(previously shared)

Use of improved facilities
that are shared with other
households

« Failing outhouses

Millennium
Development Goals
(MDG): 1990- 2015

Basic

(previously improved)
Use of improved facilities
that are not shared with
other households

Incomplete Plumbing
Failing Septic Systems
Straight Pipes
Cesspools

Failing Outhouses
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Sustainable
Development Goals

(SDG): 2016- 2030

Safely managed

Use of improved facilities
that are not shared with
other households and where
excreta are safely disposed
of in situ or transported and
treated off-site

Note: Improved facilities include flush/pour to piped sewer systems, septic tanks or pit
latrines, ventilated improved pit latrines, composting toilets or pit latrines with slabs

Maxcy-Brown, J., D. Capone, and M. A. Elliott. 2023. “Characterizing the nature and extent of access to unsafely managed sanitation in the
United States.” Nat. Water, 1 (11): 915-928. Nature Publishing Group. https://doi.org/10.1038/s44221-023-00157-7.



Existing Sanitation Guides

* Most lack specific guidance suited for pacific island countries and
territories (PICTs)

* Unique climate and geological conditions

* High island, high rainfall settings and low, coral islands

* Impacts on coastal and freshwater ecosystems

* Diverse subsurface transport with very high and very low porosity
* Unique supply chain contexts

* Highly variant population densities across the islands

* Highly vulnerable to the ongoing natural impacts (e.g. cyclones,
droughts, earthquakes, tsunamis)

* Increasing human impacts (e.g. Population changes, demands on
natural resources, freshwater scarcity)




Study Obijectives

Determine Examine Propose
key factors for effective case studies of practical guidance for
decentralized successful technology community-scale
wastewater treatment in and management wastewater treatment
PICTs practices applicable to projects
PICTs

* for both ecosystem and
public health protection

* for high island, high rainfall
and low, coral island settings i




Estimated Number of Residents Relying on Each Sanitation
Access Levels for U.S.-Associated Pacific Island Countries

Location Data Year Open Defecation Unimproved Limited Basic Safely Managed
o o (o] o (o]
Hawai'i 2022 0.1% 0% 0.0% 17.8% 82.0%
(1,394) (0) (628) (256,668) (1,180,709)
o (o] o 0 o
American Samoa 2022 0% 1.5% 44.3% 17.2% 37.0%
(0) (678) (19,623) (7,593) (16,378)
o o (o) (o)
Guam 2022 0% 0.8% 8.8% 90.4% )
(0) (1,377) (15,153) (155,243)
Northern Mariana 2022 0.2% 0.4% 19.1% 80.3%
Islands (79) (203) (9,4606) (39.803)"
Federated States of 2020 0% 9.5% 0% 90.5%
Micronesia (0) (10,702) (0) (101,404)"
Republic of the 2022 8.7% 3.3% 6.5% 81.5%
Marshall Islands (3,608) (1,384) (2,715) (33,862)"
o (o] o o
Republic of Palau 2022 0% 1.0% 0% 99.0% .
(0) (177) (0) (17,878)

Data Sources: (Ka Mana O Na Helu 2023; State of Hawai‘i Department of Health 2018; WHO and UNICEF 2022)



OQ Wastewater Data Limitations In U.S. <

Volume 25, Issue 9 RESEARCH ARTICLE | SEPTEMBER 16 2023
1 September 2023 Household level wastewater management and disposal

data collection in the U.S.: the history, shortcomings, and
future policy implications @

VO 25 | ssued | Sepramiber 2003 . a u
sony
by
"_Z?. PUBLISHING

Official Journal of the Werld Water Council

Water Policy Jillian Maxcy-Brown; Mark A. Elliott; Bennett Bearden

L@ Check for updates

Water Policy (2023) 25 (9): 927-947.
https://doi.org/10.2166/wp.2023.147  Article history &




Four Broad
Network
- Typologies

(a) Conventional sewer system:
Solids and liquids are transported to an
off-site wastewater treatment plant

(c) On-site wastewater treatment systems:
Retention and/or treatment of all solids and
liguids with disposal on-site (e.g., a septic
tank and drainfield)
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Options (b), (c), and (d) require periodic pumping of solids from the tank that retains solids on-site.
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(b) Hybrid sewer system:
Liguids are transported to an off-site wastewater
treatment plant while solids are retained on-site )

(d) Hybrid sewer system:
Liquids are transported to a local liquid-only
treatment facility while solids are retained on-site
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Conventional Septic Tank System
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Advanced Onsite Wastewater Treatment

. . Drip Distribution
Aerobic Treatment Unit 2 Septic System
7 ST

Sand Filter
Septic System

Access 7 —

Riser Groundwater

e
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[
Drinking Water ‘Wastewater

To House From House —~ ¢

Drainfield
Air Relief __
Valve

Drip
To treatment Tubin:
or dispersal
system. e ot
Wastewater To Dispersal
e Wastewater Flow Treatment in Soil System
Treatment in Soil

Groundwater

Groundwater

Bedrock

Bedrock

Please note: The Aerobic Treatment Unit can vary in components and design
Please note: Septic systems vary. Diagram is not to scale. Please note: Septic systems vary. Diagram is not to scale.
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Wastewater
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Groundwater Groundwater
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Please note: Septic systems vary. Diagram is not to scale, Please note: Septic systems vary. Diagram is not to scale.




DECENTRALIZED

WASTEWATER MANAGEMENT TYPOLOGIES

ONSITE CENTRALIZED

“CLUSTER”

COLLECTION

Convey solids
& liquids

Convey liquids
only

PRIMARY SEPTIC TANK

Conventional

anaerobic
Blackwater &

greywater

Blackwater

Grinder pump

Use gravity

Use gravity

Use gravity -l

- Option

TREATMENT

Use existing
WWTP

Build a new
WWTP

only

.
Aerobic ! - : - >
treatment unit [ . o
. | Composting toilet I .
§ I Incinerating toilet I .S
. B
S . : -8
§ o o MULTI-STAGE TREATMENT o |
§ : > kaged med : :
=P Packaged media . I
Single household . biofilter KN
septic tanks - . .
Use gravity & Porous media .
Large-capacity S : bloflter .
septic tank . Membrane :
. bioreactor o

D End-point

»
q); Requires solids handling
D)

EFFLUENT DISPERSAL
WITH TREATMENT

Re-use applications

> Evapotranspiration
Constructed
wetlands
Chamber

Conventional gravel
drain field

Drip irrigation

Geosynthetic
aggregate

Geotextile wrapped
pipe

Mound




TYPOLOGY: CENTRALIZED B oevr

CENTRALIZED

COLLECTION TREATMENT

Use gravity

Use existing 2
Grinder pump | WWTP 3
H .
Use gravity I > Build a new (
WWTP iy

Pressurized

Convey solids
& liquids

Convey liquids

only

PRIMARY SEPTIC TANK

Conventional
anaerobic

Use gravity -l

treatment unit . .
. S
<
o B
3 - : e g
§ o o MULTI-STAGE TREATMENT o |
5. . T
g, . T
=P, Packaged media I
. biofilter :
. Porous media .
. biofilter .
. Membrane :
. bioreactor o

D End-point

»
q); Requires solids handling
D)

EFFLUENT DISPERSAL
WITH TREATMENT

Re-use applications

Evapotranspiration

Constructed
wetlands

Chamber

Conventional gravel
drain field

Drip irrigation

Geosynthetic
aggregate

Geotextile wrapped
pipe

Mound




TYPOLOGY: ONSITE

ONSITE

Blackwater &
greywater

Blackwater
only

COLLECTION

PRIMARY SEPTIC TANK

Conventional
anaerobic

Aerobic
treatment unit

Use gravity -l

- Option

TREATMENT

|

optional

MULTI-STAGE TREATMENT

Packaged media
biofilter

Porous media
biofilter

Membrane
bioreactor

0 8. »
. | Composting toilet I .

§ I Incinerating toilet I .S

: -5

. . S

D End-point

EFFLUENT DISPERSAL
WITH TREATMENT

»
q); Requires solids handling
D)

Re-use applications

> Evapotranspiration

Constructed
wetlands

Chamber

Conventional gravel
drain field

Drip irrigation

Geosynthetic
aggregate

Geotextile wrapped
pipe

Mound




DECENTRALIZED

TYPOLOGY: DECENTRALIZED HCLUSTERH - Option D End-point q)/g,Requires solids handling

COLLECTION TREATMENT EFFLUENT DISPERSAL
WITH TREATMENT

Re-use applications

> Evapotranspiration

Constructed
wetlands

PRIMARY SEPTIC TANK

Pressurlzed .

Conventional
anaerobic - )
Aerobic -l
treatment unit E

Geotextile wrapped
pipe

“CLUSTER”

Membrane

septic tank

bioreactor

- = Chamber
. S -
. - S Conventional gravel
<k :§ drain field
§ o o MULTI-STAGE TREATMENT - B
S . - Lo Drip irrigation
=P, Packaged media I
Single household biofilter i —
septic tanks - . Geosynthetic
Porous media . aggregate
— » 5

Large-ca (| Itel
I . biofilter
i paC|ty Pressurized optionai

Mound




QUESTIONS FOR COMMUNITY ADVOCATES,
STAKEHOLDERS, AND DECISION MAKERS

Existing Infrastructure

*|s there an existing centralized wastewater collection system and treatment plant on the island? If so, how far from the community?
*Do the buildings already have septic tanks?

Service Population Size

*Does the community have enough households to support a decentralized cluster or is the community better suited for individual systems for each household?

Service Geographical Size
*\What is the total length of sewer main and maximum distance between a building and the treatment unit that would be included in the project?

Local Geology

*Topography: Could effluent be conveyed downhill? If not, is the terrain relatively flat?

*Land area: Is land available for a community treatment system or drainfield? Do parcels have sufficient area for OWTS?

*Soil: Is the soil appropriate for subsurface infiltration?

sGroundwater: Is there sufficient soil depth above the water table for soil-based wastewater treatment? Does the groundwater level fluctuate?

Desired Level of Nutrient Removal

*|s the community adjacent to a sensitive water body?

Local Regulations
*Do the local regulations require advanced treatment systems?
*Do the local regulations allow for surface discharge of treated effluent?




QUESTIONS FOR COMMUNITY ADVOCATES,
STAKEHOLDERS, AND DECISION MAKERS

- Management Entities —_

sAre there existing responsible management entities (e.g., local sewer utility/board) for wastewater?
s|s there local capacity to develop a new responsible management entity or partner with an existing drinking water utility?

- Operation and Maintenance —

*Does the system require an operator?
*Does the system have high costs or demands associated with long-term operations and maintenance?

- Supply Chain —
*|s it feasible to procure the necessary installation and care supplies and equipment locally/affordably?
*How do the procurement costs for this technology compare to another option?

Solids Management

*Does the island have an appropriate management system for septage (solids periodically pumped from septic tanks)?




Biosolids & Septage Management Options

Especially critical in coastal areas due to the Septage Disposal Options
b i ] ) Centralized Wastewater

proximity of the water body and impending Treatment Plant

climate change impacts "

These coastal areas have sensitive =

ecosystems and may be a source of seafood Septage is /' Land Application

pumped from
Improved management of septage and septic tanks

4

Regulatory changes for solids handling will Sludge Treatment Plant

biosolids will yield major improvements to

surface water quality and groundwater

quality

have major implications in coastal regions




CENTRALIZED

* Communities located within or near

existing sewer service areas

* If there is need for many expensive
lift stations, consider liquid-only sewer

with septic tanks

* |f these systems fail, they would be
discharging larger, concentrated
volumes of untreated or partially

treated wastewater

ONSITE

Must have advanced treatment
ATUs with solar panels
Multi-stage tank treatment system

* Constructed wetlands (if sufficient
land area)

* Packaged media biofilters (if
procured in large quantities)

* Sand filters and membrane
bioreactors (in affluent areas with
management entity)

Effluent discharge depends on
regulations, geological conditions, and
proximity to ground /surface waters

DECENTRALIZED
“CLUSTERS”

Low-density housing in areas
where conventional septic
systems are not suitable

Lower cost than centralized

Requires a responsible
management entity

Table 2: Overview of
Wastewater
Management
Typologies including
benefits & limitations



QUESTIONS?

Jillian Maxcy-Brown
Assistant Professor

Auburn University

JMAXCYBROWN@AUBURN.EDU

To request a copy of the report, please email Kassie Morton kassie.morton@tnc.org
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