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Presenter
Presentation Notes
Despite the common belief that Oregon has abundant water resources, population- and climate-driven pressures on water resources and water insecurity are a real concern for all people in Oregon. 



W A TER SECURITY
Adequate and /or equitab le access to clean, safe 

and  affordab le w ater for d rinking, food  
p reparat ion, and  sanitat ion and  hygiene.

Presenter
Presentation Notes
“Water security” encompasses the elements that together ensure water quality, quantity and access are adequate to protect public health. 
An alternative definition of "water security" refers to a water system's ability to prevent and recover from physical security threats such as water contamination from chemical, biological and radiological agents. 
Due to these varied definitions and to emphasize the relationship to public health, we use "water insecurity" as our reference term.




W A TER INSECURITY
Inadequate and /or inequitab le access to clean, 

safe and  affordab le w ater for d rinking, food  
p reparat ion, and  sanitat ion and  hygiene.
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Presentation Notes
We define “water insecurity” as inadequate and/or inequitable access to clean, safe, and affordable water for drinking, food preparation, and sanitation and hygiene. 




KEY FACTORS AFFECTING W ATER INSECURITY

CLIMATE CHANGE SOCIAL PHYSICAL
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Geographic Locat ion
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These three key factors affect water security:
Climate changes that are increasing the frequency and severity of droughts, floods, wildfires and other natural disasters, which strain our aging infrastructure and amplify water security threats to vulnerable communities. 
Social factors that affect access to clean and safe water such as socioeconomic conditions (e.g., concentrated poverty), population distribution and community engagement, among others. 
Physical determinants of water security such as community design, housing and geographic location that can present barriers to access among the homeless population, households connected to private wells, springs or surface supplies, households with failing plumbing and communities connected to small water systems.
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Preventable health outcomes of water insecurity include water-borne illnesses, exposure to contaminants, dehydration, malnutrition, and indirect outcomes such as emotional distress, depression and anxiety. 



LA CK  A CCESS TO  SA FE 
D R IN KIN G  W ATE R

884 m i l l ion

U S E  U N IM P R O VE D  S AN ITATIO N

2.5 b i l l ion
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There are an estimated 884 million people worldwide who lack access to safe drinking water.
The Millennium Development Goal Report of 2015 estimated that “663 million people worldwide use unimproved drinking water sources, including unprotected wells, springs and surface water, while about 2.5 billion use unimproved sanitation (UNICEF, 2015).” 
Although there have been significant increases in improved access to drinking water and sanitation since 1990, people of poor and marginalized groups and those living in rural areas still have inequitable access to piped water (UNICEF, 2015). 



Th e Hu m an  Ri g h t  t o  W at er  
an d San i t a t i o n  (20 10 )
"W ATER IS THE ESSENCE OF LIFE. SAFE 
DRINKING W ATER AND SANITATION ARE 
INDISPENSABLE TO SUSTAIN LIFE AND 
HEALTH, AND FUNDAMENTAL TO THE 
DIGNITY OF ALL."  

O FFICE O F TH E U N ITED  N A TIO N S H IGH  
CO M M ISSIO N ER FO R H U M A N  RIGH TS
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In 2010, the UN General Assembly and the Human Rights Council recognized the human right to water and sanitation as part of international law (UN Water, 2018). 
Under these rights, all people should have physical and affordable access to sufficient, safe, and acceptable water and sanitation for personal and domestic use (UN Water, 2018). 
These rights, however, do not entitle people to free water, unlimited use and/or a household connection, therefore policy development is critical to supply affordable water and sanitation services, sufficient water for personal and domestic uses and water and sanitation facility access within or in the immediate vicinity of the household (UN, 2015). 



Drink ing 
W at er  Disease 
Out b reaks

Waterborne Diseases & Outb reak Surveillance Report ing, by CDC, ret rieved  from  
ht tps://w w w .cdc.gov/healthyw ater/surveillance/d rinking/2013-2014-figures.h tm l
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In the United States (US), water security is critical for the protection of public health. 
Drinking water contamination disrupts water access leading to poor health outcomes from exposure and a sense of concern among communities at risk (CDC, 2017). 
This figure shows the number of waterborne disease outbreaks associated with drinking water reported in the US during 1971-2014, by year and cause of disease. 
There was a total of 928 outbreaks during this period. There have been significant increases in bacterial outbreaks of Legionella in the last decade nationally. Aging and in some cases overbuilt water infrastructure contributes to the development of biofilms that harbor bacteria. This trend is complicated because while all water systems are aging, reporting of Legionella increased due in part to CDC’s promotion of reporting. Fortunately in Oregon we have experienced only one recent outbreak. 




Drink ing 
W at er  
Exposures

Heat map of arsenic in private wells: Domestic 
Well Testing Act data, 1989 - 2018  

The yellow color represents the highest test results, blue the lowest, 
zero values are not shown. 
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Presentation Notes
Exposure to naturally-occurring arsenic in drinking water is a significant risk to some Oregonians served by private wells. Long-term consumption of water with arsenic above the drinking water standard may increase the risk of health problems of the skin, circulatory system, nervous system, lungs and bladder. These health problems include some forms of cancer. This heat map, based on Oregon Domestic Well Testing Act data, displays relative risk for exposure to arsenic in private wells.




VULNERABLE COMMUNITIES
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In a state as water-rich as Oregon, which communities might be vulnerable to water insecurity?
Populations experiencing homelessness in Oregon are disproportionately affected by water insecurity, with many relying on public facilities to access water for sanitation and hygiene. Lack of access can have public health implications, such as the spread of communicable diseases, skin infections and other bacterial and viral infections (Hawash et al., 2016).
Water insecurity also impacts tenants or low-income owners in residences with plumbing in poor condition, low-income populations reliant on markets for relatively safe bottled water, and populations situated in vulnerable flood plains.



VULNERABLE COMMUNITIES
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Water insecurity also impacts counties with multiple consecutive drought declarations, low-income communities with deteriorating drinking water infrastructure and limited resources to fund improvement, and coastal communities vulnerable to sea-level rise or saltwater intrusion. 



OBJECTIVE
To u n d erst an d  t h e exist in g  evid en ce 

b ase fo r  d evelop in g  p u b l ic  h eal t h  

p o l ic ies, p rog ram s an d  su rvei l l an ce 
st rat eg ies re lat in g  t o  w at er  in secu r i t y 

in  Oreg on .
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We conducted a systematic literature review to understand the existing evidence base for developing public health policies, programs and surveillance strategies relating to water insecurity in Oregon.
By understanding water quality and quantity needs and inequities in access to safe water in Oregon, we can develop community-specific and culturally relevant water security policy solutions to help communities build adaptive capacity, strengthen resiliency and protect the health of all people in Oregon.




RESULTS - SURVEILLANCE

H O U SEH O LD  W A TER 
IN SECU RITY
Jepson, 2014

(Texas/Mexico border)

Marginally Water 
Secure

35%

Marginally Water 
Insecure

31%

Water 
Insecure

24%

Water 
Secure

10%

SES, Rac e / Et h n i c i t y  an d  
SD W A  CO M PLIA N CE
Sw itzer & Teodoro, 2014
(system s across the US)

W A TER SERVICE A CCESS
Gibson et  al., 2014

(Wake County, North  Carolina)
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Here’s a brief review of the findings:
Jepson measured water access, water quality acceptability and water affect via surveys to assess how water insecurity is experienced at the household level.
Switzer and Teodoro matched Safe Drinking Water Act (SDWA) compliance records with demographic and economic data for US local government water utilities serving populations greater than 1000. They found that by treating SES as an interactive term, one can show that the interaction between race/ethnicity and drinking water violations declines as SES increases.
Gibson used property tax data in Wake County, North Carolina to quantify the % of residences with community water service in each census block and found that increases in the African American population proportion within a census block correlated with an increase in the odds of exclusion from municipal water service.




RESULTS - SURVEILLANCE

W A TER SCA RCITY 
VA RIA B ILITY M A PPIN G
Mekonnen & Hoekst ra, 20 16

(Global)

W A TER SERVICE 
RELIA B ILITY

Pierce & Jim enez, 2015
(Am erican Housing Survey 

across the US)

EXCEED A N CE /  
CO M PLIA N CE M A PPIN G
CA State Water Resources 

Cont rol Board , 2019
(Californ ia)
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Pierce and Jimenez compared water service reliability of households on small water systems with households on larger systems, and found that households living in mobile home park units are nearly twice as likely as residents of standalone mobile homes, and nearly three times as likely as residents in all other housing units, to experience water service interruption.
Mekonnen & Hoekstra analyzed satellite imagery to map water scarcity, which can be measured as the ratio of water consumption over water availability.
CA State Water Resources Control Board displays current compliance status and other details about public water systems. 



RESULTS - INDICATORS

W A TER PO VERTY IN D EX 
Pi l o t

Sullivan, et  al., 20 0 3
(South Africa, Tanzania, Sri 

Lanka)

W A TER PO VERTY IN D EX 
A p p l i e d

Korc & Ford , 2013
(Texas/Mexico border)

FRA M EW O RK  TO  EVA LU A TE 
H U M A N  RIGH T TO  W A TER

CA Office of Environm ental 
Health  Hazard  Assessm ent , 2019

(Californ ia)
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Sullivan developed a Water Poverty Index which integrates information about local water resources, access to water, capacity to manage water, uses of water, and ecological integrity. The index helps to determine risks and priorities of water conditions at the community level and provides a cogent, transparent way to communicate the complexities of local water issues and their impacts on local communities.
Korc & Ford adapted the Water Poverty Index to available data and needs identified in colonias along the Texas-Mexico border, identifying specific needed improvements for the colonias studied and allowing for more focus of community resources.   
CA Office of Environmental Health Hazard Assessment developed indicators of exposure to drinking water contaminants, compliance with drinking water standards, physical and institutional vulnerability of public water systems and affordability to measure progress towards achieving the human right to water. 



"Every h u m an  b ein g  h as t h e r igh t  t o  safe, c lean , 
a ffo rd a b le , a n d  a c c e ss ib le  w a t e r a d e q u a t e  fo r 
h u m a n  c o n su m p t io n , c o o k in g  a n d  sa n it a ry 
p u rp o se s  (St a t e  o f Ca lifo rn ia , 2 0 12 )."

*Affo rd a b ilit y: w a te r e xp e n se s sh o u ld  n o t  e xc e e d  3-5% o f 
h o u se h o ld  in c o m e

Po l i c y

RESULTS CA LIFO RN IA  
H U M A N  RIGH T TO  
W A TER A SSEM B LY 

B ILL (A B  6 8 5)
Californ ia Water Boards, 20 12
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The California Human Right to Water Assembly Bill 685 passed in 2012, legislatively recognizing that “every human being has the right to safe, clean, affordable, and accessible water adequate for human consumption, cooking, and sanitary purposes (State of California, 2012).” 
The policy, regulated by the California State Water Resources Control Board, applies to all Californians in both rural and urban areas and requires that all relevant state agencies consider the policy when developing and implementing related policies and programs. 



CA LIFORNIA
• Cal i fo rn ia’s H u m an  Rig h t  t o  W at er  Law  fo l l ow ed  

m ob i l i zat ion  o f  m u l t ip le com m u n i t ies & N GOs 

focu sed  on  w at er  ju st ice

• Assessin g  w at er  secu r i t y n eed s, set t in g  g oals, 
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af fo rd ab i l i t y an d  t rack in g  p rog ress

W A SHINGTON
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cap p in g .

• A im  t o  in c rease aw aren ess o f  t h e valu e o f  w at er  

& im p ort an ce o f  w at er  con servat ion
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At various stages of our review process we interviewed key informants actively involved in solving today’s water insecurity issues in California, Washington and Oregon.
One of the key activities discussed was the California Human Right to Water Law, which followed mobilization of multiple communities and nongovernmental organizations focused on water justice. These communities recognized inequities in access to safe drinking water. 
California is assessing water insecurity needs, setting goals, developing resources, improving water affordability and tracking progress. 
Washington state is pursuing water insecurity interventions through community education events, drought risk assessment, water loss detection and utility rate capping. 
Washington’s activities look at water insecurity outside of the regulatory context and aim to increase awareness of the value of water and importance of water conservation. 
“Water insecurity” is not a widely used term in California or Washington, but both states are developing interventions to meet the unique water needs of their communities. Future collaborations with neighboring state agencies will present opportunities to learn about, share, and develop effective water insecurity interventions. 




OREGON
• OW RD lead s on g o in g  ef fo r t s t o :

• im p lem en t  an  In t eg rat ed  W at er  Resou rces 
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resp on se su rvey ac ross t h e st at e 
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There are recent and ongoing efforts among Oregon natural resource agencies, led by the Oregon Water Resources Department, to develop an Integrated Water Resources Strategy, gain a better understanding of the quantity and quality of water in aquifers, prepare for droughts, engage local communities in place-based planning and develop a 100-year vision for water in Oregon. 
To capture groundwater-level data and climatic and seasonal impacts on aquifers, Water Resources continues to develop observation wells throughout the state and in basin study sites. 
The DEQ also conducts groundwater studies, focusing on water quality in areas vulnerable to contamination throughout Oregon. 
In response to the 2015 drought, partner agencies of Oregon’s Integrated Water Resources Strategy conducted a survey across the state asking participants about their drought response and what actions should be taken to be better prepared for future droughts (OWRD, 2017). 




CH A RA CTERIZ E 
P O P U LATIO N S  E XP E R IE N CIN G 

IN E Q U ITIE S  IN  ACCE S S  TO  
W ATE R

St ud y cen sus an d  p rop ert y t ax 
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Map  Oregon  w at er syst em s as 
d on e in  Cal iforn ia’s 
Exceed an ce/Com p lian ce 
m ap p in g t ool, an d  con sid er 
in clusion  of w at er syst em  
ad visories

RECOMMENDATIONS

ID E N TIFY W ATE R  IN S E CU R ITY 
N E E D S

Asse ss  w a t e r in se c u rit y 
e xp e rie n c e s  a n d  n e e d s  (w a t e r 
a c c e ss , q u a lit y, a ffo rd a b ilit y, a n d  
w a t e r a ffe c t ) a t  t h e  h o u se h o ld  
le ve l u s in g  HWI 
su rve ys/sc a lo g ra m s

Asse ss  w a t e r se rvic e  re lia b ilit y in  
m a n u fa c t u re d /m o b ile  h o m e  
p a rks  u s in g  Am e ric a n  Ho u sin g  
Su rve y (AHS) q u e st io n s  
in t e g ra t e d  in t o  HWI su rve ys

Presenter
Presentation Notes
We recommend four water insecurity priority areas for Oregon, which integrate the intervention results discussed in the previous slides.
Agencies can begin by studying secondary data to identify, describe and quantify inequities in access to water. Mapping Oregon water systems as done in California will help us understand water availability and water quality among populations served by these systems. OHA’s Drinking Water Services is already working on maps of water system boundaries and displays of active water advisories.
We can better understand water insecurity challenges faced by communities and households by using an approach similar to the Household Water Insecurity survey. This could take the form of a modified CASPER study or American Housing Survey to fill critical data gaps and provide more transparency to water insecurity in marginalized communities.




RECOMMENDATIONS

TRA CK  W A TER SCA RCITY 
VA RIA BILITY

Im p lem en t  st rat eg ies t o b et t er 
un d erst an d  h ow  cl im at e ch an ge 
an d  season al variab il i t y im p act s 
w at er availab il i t y an d  d rough t  
risk  b y ap p lying  Mekonnen  and  
Hoekst ra’s w at er scarcit y 
m od el in g  ap p roach .

PURSUE TH E H UM A N  RIGH T 
TO W A TER

Ad op t  a st at e p ol icy, such  as t h e 
h um an  righ t  t o w at er, t h at  
w ou ld  en courage col lab orat ion  
b et w een  p ub l ic h ealt h  agen cies, 
w at er resou rces m an agem en t  
agen cies, acad em ia an d  
p ol icym akers t o est ab l ish  
accessib le, safe an d  afford ab le 
w at er as a p riorit y in  fu t u re 
p ol icy d ecision s. 
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We can work with natural resource partners to get a more-detailed picture of water scarcity variability and mobilize place-based water planning efforts in regions found to be experiencing water scarcity.
These efforts can inform development of a state policy, such as the human right to water, that would encourage an interdisciplinary collaboration between public health agencies, water resources management agencies, academia and policymakers to establish accessible, safe and affordable water as a priority in future policy decisions. 





Th an k  y o u

Environm ental Pub lic Healt h
Curt is Cude & Cordelia Sch im p f

Cu r t i s  Cu d e
Cu r t i s .g . c u d e @d h s o h a .s t a t e .o r .u s
9 7 1- 6 7 3 - 0 9 7 5

mailto:Curtis.g.cude@dhsoha.state.or.us


REFERENCES
• Californ ia State Water Resources Cont rol Board . (n .d .). Exceedance/Com p liance Status of Pub lic Water System s. Ret rieved  from  

ht tps://w aterboards.m aps.arcgis.com /apps/w ebappview er/index.h tm l?id=573c97635cc747b8bb73cf1c8706fc22&m ob ileBreakPoin t=480

• CDC. Morb id it y and  Mortalit y Weekly Report  (MMWR) [In ternet ] . Centers for Disease Cont rol and  Prevent ion. 2017 [cited  2018Dec7] . Availab le 

from : h t tps://w w w .cdc.gov/m m w r/volum es/66/w r/m m 6644a3.htm

• CDC. Waterborne Disease & Outb reak Surveillance Report ing [In ternet ] . Centers for Disease Cont rol and  Prevent ion. 2017 [cited 2018Dec7] . 

Availab le from : h t tps://w w w .cdc.gov/healthyw ater/surveillance/d rinking/2013-2014-tab les.h tm l

• Gibson, J. M., Defelice, N., Sebast ian, D., & Leker, H. (2014). Racial Disparit ies in  Access to Com m unity Water Supp ly Service in  Wake County, North  

Carolina. Am erican Journal of Pub lic Health , 104(12). doi:10 .2105/ajph.2014.10412e45.1

• Jam es, K. L., Randall, N. P., & Haddaw ay, N. R. (2016). A m ethodology for system at ic m app ing in  environm ental sciences. Environm ental Evidence, 

5(1). doi:10 .1186/s13750 -016-0 059-6

• Jepson, W. (2014). Measuring ‘no-w in ’ w aterscapes: Experience-based  scales and  classificat ion app roaches to assess household  w ater securit y in  

colon ias on the US–Mexico border. Geoforum , 51, 107-120 . doi:10 .1016/j.geoforum .20 13.10 .00 2

• Korc, M. E., & Ford , P. B. (2013). App licat ion of the Water Poverty Index in  border colon ias of w est  Texas. Water Policy, 15(1), 79-97. 

doi:10 .2166/w p .20 12.213

• Moher, D., Liberat i, A., Tetzlaff, J., & Altm an, D. G. (n .d .). Preferred  Report ing Item s for System at ic Review s and  Meta-Analyses: The PRISMA 

Statem ent . Ret rieved  from  ht tps://doi.org/10 .1371/journal.pm ed .10000 97

• Mekonnen, M. M., & Hoekst ra, A. Y. (2016). Four b illion  peop le facing severe w ater scarcit y. Science Advances, 2(2). doi:10 .1126/sciadv.1500323

• Northw estern  Universit y. (2017). Household  Water Insecurit y Experiences (HWISE) Scale. Ret rieved  from  ht tp ://sites.northw estern .edu/hw ise/

• Office of Environm ental Health  Hazard  Assessm ent  (OEHHA). (January 2019). A Fram ew ork and  Tool for Evaluat ing Californ ia’s Progress in  

Ach ieving the Hum an Right  to Water (Pub lic Review  Draft ). Ret rieved  January 22, 2019, from  

ht tps://oehha.ca.gov/m ed ia/dow nloads/w ater/report /hr2w fram ew orkpub licreview draft010 319.pd f

• Oregon Water Resources Departm ent . (2017). Oregon 's In tegrated  Water Resources St rategy (IWRS). Ret rieved  from  

ht tps://w w w .oregon.gov/OWRD/p rogram s/Plann ing/IWRS/Pages/default .aspx

• Pierce, G., & Jim enez, S. (2015). Unreliab le Water Access in  U.S. Mob ile Hom es: Evidence from  the Am erican Housing Survey. Housing Policy 

Debate, 25(4), 739-753. doi:10 .1080 /10511482.20 14.999815

• State of Californ ia. (2012). AB-685 State Water Policy. Ret rieved  from  

ht tps://legin fo.legislature.ca.gov/faces/b illNavClient .xhtm l?b ill_id=201120120AB685

• Sw itzer, D., & Teodoro, M. P. (2017). Class, Race, Ethn icit y, and  Just ice in  Safe Drinking Water Com p liance*. Social Science Quarterly, 99(2), 524-535. 

doi:10 .1111/ssqu.12397

• UNICEF. (2015, June 26). Progress on Sanitat ion and  Drinking Water: 2015 Update and  MDG Assessm ent . Ret rieved  from  

ht tps://w w w .un icef.org/pub licat ions/index_82419.htm l


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22

