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Water and sanitation is a worldwide challenge
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World Health Organization Joint Monitoring Program. “Progress
on Drinking Water, Sanitation and quiene,” 2017.

Water and sanitation improves health and wellbeing
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Primary barrier: prevention of
infectious organisms from
getting into the environment

Fingers Secondary barriers: avoidance
of infectious organisms,
removal or destruction of
infectious organisms
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Urban and rural areas have different challenges
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Urban and rural areas have different challenges

2 out of 10 people using sewer connections lived
in urban areas in 2015
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Population using different types of improved sanitation facilities, urban
and rural, 2015 (each block represents 100 million people)

Remote communities have added challenges

* Remote
locations

* Few roads

and shipping
challenges

* Expensive

* Far from US
attention

* Big and cold

* Disconnected
* Transportation
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Funding is not available for high-cost infrastructure

$800

Health Related Project Need

$638 million

316 million
2006 2007 2008 2009 2010 2011 2012 2013
Federal Fiscal Year

Total Funding From All Sources

Health-related funding gaps for the State of Alaska: Griffith and Black, 2014

Climate change has a growing impact on
infrastructure, especially in vulnerable areas
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Sanitation
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Hygiene = ‘ WASH - Service Level Definitions

Water Sanitation Hygiene

World Health Organization Joint Monitoring Program. “Progress 16
on Drinking Water, Sanitation and quiene,” 2017.
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How do we engineer safe, simple, dignifie

systems in the middle of the ladder? [ This model isn't always helpful
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LIMITED Flies Primary barrier: prevention of
Bucket latrine infectious orghanisms from
getting into the environment
(honeybucket) Outhouse
O e UNIMPROVED

Fingers Secondary barriers: avoidance
of infectious organisms,
removal or destruction of
infectious organisms
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So, we created a specific one based on local
households.

Primary barrier: prevention of
infectious organisms from
getting into the environment

Secondary barriers: avoidance
of infectious organisms,
removal or destruction of
infectious organisms

*Note: Resilient communities have already
“engineered” their own low-tech systems
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1. Low-tech

Primary barrier: prevention of
infectious organisms from
getting into the environment

Secondary barriers: avoidance
of infectious organisms,
removal or destruction of
infectious organisms

1. Rainwater catchment systems
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Rainwater was generally good quality

83% of samples met standards for bacteria

Average * St. National Drinking
Dev. Water MCL

Turbidity (n=29) <2 NTU <5 NTU
ToC 1.8 +1.7 mg/L 2.0 mg/L
pH 6.1+0.7 6.5-8.5

Antimony, Cadmium — primary

>
il > Ultle Aluminum, Iron, Zinc - secondary
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Rainwater could provide
potentially high quantities

of water \
Roof Vol. of Days of % of year
area rainfyr | water from | supplied by
(ft?) (gal.) rain rain
Southwest
High 18.54 750 8670 144 40%
Low 12.87 6020 100 27%
Interior
High 1237 625 4820 80 22%
Low 7.45 2902 48 13%
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2. Mid-tech

Primary barrier: prevention of
infectious organisms from
getting into the environment

Secondary barriers: avoidance
of infectious organisms,
removal or destruction of
infectious organisms
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2. Portable Alternative Sanitation System
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Systems must be adapted to the local environment
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Portable Alternative Sanitation System
-
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not functional, not in us
or uninstalled.
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2. High-tech

“Potable” reuse:
Water fit-for-purpose

Primary barrier: prevention of
infectious organisms from
getting into the environment

Secondary barriers: avoidance
of infectious organisms,
removal or destruction of
infectious organisms
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) - Each household reuse system produced 60 gallons
. * lollet system &, U
Three different systems:  * Bles=en of “wash water” per treatment cycle

* Wash water system Drinking Water Washer/Dryer Bathroom

System  itchen Sink * Toilet Sink  Shower
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The wash water treatment system was in a Wash water system  Weekly:
. R R - |Ot Of « Haul in 30 gal fresh water
shlpplng container next to the demo house req_wres a + Haul out 30 gal concentrated waste
maintenance from + Use 420 gal of wash water
homeowners * Monthly filter and membrane changes
35 36
35 36



2/23/2021

How do we engineer safe, simple, dignified .
systems in the middle of the ladder? . Technology alone is not

sufficient for success

Solving Access Chullenges
Requires Multiple
Interventions
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Riggs et al 2017: An Overview of Clean Water Access Challenges in the United States
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Homeowners need to be actively engaged with Systems need to address priorities and assure dignity
their water and sanitation systems
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Good technology does not necessarily change behavior Changing human behavior is challenging!

Igaunani/Yugen'qegluni = Healthy Families
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SLOW COVID-19 SPREAD
WASH HANDS PROPERLY

Follow These 5 Steps Every Time
© WET HANDS, APPLY SOAP

© LATHER HANDS

© SCRUB 20 or MORE SECONDS
© RINSE HANDS

© DRY HANDS

USE HAND SANTZER, 1 m,w i not an opton.
atleast 60% lcohor

Dump
Drain

' Igaunani/Yugen'qgegluni = Healthy Families

Cigilluku ‘
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We can take multiple approaches to assist with
solutions, but we must consider the big picture
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Questions?
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