IT’S NOT JUST THE WATER: BEACH SAND AS A
POTENTIALLY OVERLOOKED SOURCE OF HUMAN,
ENVIRONMENTAL, AND ANIMAL DISEASE
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o TRADITIONAL BEACH HEALTH PERSPECTIVE
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=" = = Let’s look at beach Ecosystems.
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9 BEACH HEALTH THROUGH AN ECOSYSTEM LENS
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e STAY OUT OF THE SANDI!! W

Nt Table 2. lliness Incidence According to Sand Exposure and Adjusted Incidence Proportion Ratios Comparing
Those With Sand Exposure With Those Without Sand Exposure, NEEAR Study, 2003-2005, 2007°

Incidence by Status of Digging in Sand

No Yes 95%
No. alPR Confidence
No. % No. % Interval
Gastrointestinal illness 1,009 7 873 8 25,807 1.13 1.02, 1.25
Diarrhea 676 4 592 6 25,989 1.20 1.05, 1.36
Respiratory illness 719 5 660 7 25,121 1.05 0.93,1.19
Rash 404 3 325 3 25,977 1.02 0.86, 1.22
Eye ailments 511 3 267 3 26,473 0.85 0.72, 1.02
Earache 210 1 182 2 26,267 1.06 0.84, 1.33
Infected cuts 74 <1 42 <1 26,598 0.71 0.46, 1.08
Incidence by Status of Body Buried in Sand
No Yes 95%

No. % No. % - - c?nm

Gastrointestinal illness 1,654 7 228 9 25,800 1.23 1.05, 1.43
Diarrhea 1,120 5 148 6 25,982 1.24 101,152
Respiratory iliness 1,248 5 141 6 25,114 0.85 0.70, 1.04
Rash 650 3 79 3 25,970 1.01 0.80, 1.30
Eye ailments 716 3 62 3 26,466 0.98 0.73, 1.31
Earache 362 2 30 1 26,260 0.66 0.45, 0.99
Infected cuts 103 <1 13 <1 26,591 1.15 062, 2.13

Abbreviations: alPR, adjusted incidence proportion ratio; NEEAR, National Epidemiological and Environmental
Assessment of Recreational Water.
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S WHY IS SAND SO GROSS?

Attachment Growth Dispersal Y

* SHORT ANSWER: BIOFILMS

* LONG ANSWER: LOTS OF COMPLEX AND
INTERACTING PROCESSES THAT BRING
PATHOGENS TO THE BEACH, ALLOW THEM
TO ACCUMULATE, AND RELEASE THEM IN
HIGH DENSITIES DURING DISTURBANCES!

Biofilm Benefits: Biofilm Structure Responds to:
- Protection from predation and stress factors - Microbial community composition
(e.g. antibiotics) - Hydrodynamics
- Nutrient control - Mechanical stress

Image source: Center for Biofilm Engineering at Montana State University
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o ...AND WHY SHOULD WE BE SO CONCERNED?

* 15 MILLION PEOPLE VISITED SOUTHERN

CALIFORNIA BEACHES IN 2000-2001 (WOLCH
AND ZHANG 2004)

| love the

e 122,321 PEOPLE VISITED LAKE ERIE BEACHES
PER DAY IN 1998 (MURRAY AND SOHNGEN 2001)
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.~ ONE HEALTH: AN ADDITIONAL CONSIDERATION

Biology * FUNDAMENTALLY AFFECTED BY THE CLIMATE-
ENERGY-FOOD-WATER NEXUS

* INDUSTRIAL AND AGRICULTURAL DEVELOPMENT
» CLIMATE CHANGE EFFECTS ON MICROBE
* WATER AS A SOURCE OF MICR

Veterinary Medicine

Comparative Medicine Ecology

Human Medicine Earth Sciences

Social Sciences
& Humanities

Engineering
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Threats to human Threats to human Threat to animal Ecosystem
physical health mental health health Disruption

1 l l l Human Health

(yellow),

* Cryptosporidium * Worries about * Giardia lamblia * Infection of i
parvum drinking water * Yersinia spp. organisms Animal Health
* Vibrio vulnificus safety * Salmonella spp. * Low water (orange), and
» Staphylococcus * Potential * Cryptosporidium clarity ECOSVStij Health
aureus distrust in beach spp. * Reduced (green) impacts
» Salmonella and water * Toxoplasma photosynthesis
enterica managers gondii * Reduced
Productivity _

| 55
* Direct medical costs to individuals infected by waterborne pathogens ~
* Declines in beach usage by local residents and visitors, and associated tourism dollars E . | 
» Costs to mitigate/manage contamination in water bodies and restore contaminated CONOME. mpact’

aquatic ecosystems
- - . —

* Costs to manage infected wildlife
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“ THE CLIMATE-ENERGY-FOOD-WATER NEXUS
& AT THE BEACH

Hotter/Drier Conditions (Interior West)

1. AGRICULTURAL DEVELOPMENT AND FOOD
PRODUCTION

Hotter/Wetter Conditions (NE and Coasts)

2. INDUSTRIAL/ENERGY DEVELOPMENT
* POPULATION GROWTH/IMMIGRATION

CLIMATE EFFECTS
* INCREASING TEMPERAI




THE SAND-PEOPLE CONNECTION @

...A SMALL ADDITION:

Microscopic view A Microscopic view
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3 THE SAND SCIENCE-POLICY DISCONNECTION -/
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| 2017 Five-Year Review of the 2012
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OUICOME OF AN EXPERT CONSULTATION,
ANNAPOLS, USA COsrovsomen By USEPA




RECOGNITION IS GOOD...
...ACTION IS BETTER




MOVING FORWARD

* MANAGEMENT OF SAND AS A SOURCE OF DISEASE TO BEACHGOERS OF ALL KINDS

* CONNECTIONS BETWEEN HEALTH, ENVIRONMENT, AND THE CLIMATE-FOOD-ENERGY-WATER
NEXUS MUST BE MADE

1OULD ACCOUNT FOR PREDICTED CLIMATIC CHANGES, AS MUCH AS POSSIBLE
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