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Presentation Notes
Introduce yourself and briefly tell the story of how you came to be doing this presentation
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A TODDLER WITH A SWOLLEN EYE, A BOY WITH BEHAVIOR PROBLEMS AT SCHOOL, A MAN WITH A CHRONIC COUGH, A WOMAN WITH MEMORY LOSS. JUST ANOTHER DAY AT THE OFFICE. 

I HAD A PROFESSOR IN MED SCHOOL WHO USED TO SAY, WHEN YOU HEAR HOOFBEATS, DON'T THINK OF ZEBRAS. BUT WITH AVERAGE TEMP  INCREASING 0.5 DEGREES F PER DECADE, AND  EXTREME WEATHER EVENTS HAPPENING SOMEWHERE IN OUR COUNTRY EVERY TIME YOU SEE THE NEWS, THE ZEBRAS ARE COMING. THERE'S NEW THINGS WE HAVE TO CONSIDER IN OUR DIFFERENTIAL DIAGNOSES AND CRITICAL NEW ROLES FOR US TO PLAY IN THE HEALTH OF OUR COMMUNITIES. 

BY THE END OF THIS TALK, YOU MIGHT THINK DIFFERENTLY ABOUT THESE PATIENTS.   
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Heat waves are more frequent and last longer.  Extreme heat causes more deaths than any other type of extreme weather event,  One of US most lethat heat waves was Chicago 1995, 700 people died. 
LETHAL Heat wave in Europe 2003- 70,000 deaths. Preventable
with adaptive strategies like cooling centers, outreach to vulnerable people have prevented repeat of 1995 level mortality in Chicago. 
MOST AFFECTED Old, poor, people of color, city dwellers.  heat island effect 9 deg hotter in cities.  CDC analysis of extreme heat deaths 1999-2009 Majority who died were older, male, lived alone, without air conditioning
OUR PATIENTS WITH DIABETES AND CVD AT INCREASED RISK
EXCESS NON ST MI'S
AGRESSION 
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Extreme heat has a greater effect on people with chronic disease.
BP and psych meds, anticholinergics increase risk. 

MORBIDITY CA 2006 2 weeks, 600 deaths, 1600 hospitalizations, 16000 ER visits. Recent analysis from multicountry cardiac drug study showed Increases in temperature associated with acute coronary syndrome and NSTMI
T increases AGGRESSION:  increased rates of assault, murder, domestic violence, suicides and psychiatric holds for danger to others
IN UTERO EFFECTS  low birth weight

Extreme HEAT IS A RELATIVE CONCEPT, THRESHOLD, TIMING, DURATION., DEMOGRAPHIC MAKEUP.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Burnett%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=11682364
http://www.ncbi.nlm.nih.gov/pubmed/11682364

CHICAGO Forecast

Heat Waves per 30 year period Extreme Heat Days
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By 2050, severe heat waves that used to occur once every 30 years, will happen annually and the number of extreme heat days will triple to quadruple


Chicago Future Heat Mortality

-
[
o
Lo

B Observed

Lower emission scenario®’

—
o
o
o

I Higher emission scenario®

* Deaths per 6 million people (Current population of
the Chicago Metropolitan Area)

*

-
)
QD
e
| -
Q
=
7p]
E
pr—
W
Q
=)
=)
]
]
W
)
-
+
w
]
i
e
o
| -
)]
LD
=
=3
=

~2085

Hayhoe et al



Presenter
Presentation Notes
HEAT RELATED DEATHS WILL quadruple nationally but in some urban areas increase as much as INCREASE 7 FOLD BY 2050 IF WE CONTINUE OUR CURRENT EMISSIONS TRAJECTORY


HR for Death per 1 degree C increase
In Summer Temperature Variability

Zanobetti 2012
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While there is a threshold for extreme heat, there is not for T variability. Retrospective analysis of MEDICARE data 135 US CITIES, 1985-2006  FOLLOWED 4 cohorts   65+ DISCHARGED WITH CHF, COPD DIABETES, and MI, CONTROLLED FOR OZONE, EXTREME HEAT, OTHER MEDICAL RISK FACTORS
Higher temperature SD in the warm season was significantly associated with shorter survival time  Associations were stronger in age ≥75 y. 
OVERALL 3-4%  in deaths per 1 degree C variability  accounting for 10,000 excess deaths/yr presently. Official count is only 650/ year


Mitigating effect of green space
Exacerbating effect of % nonwhite

HR at the 25th HR at the 75th
percentile percentile

P value for
Cohort modifier 25% HR 95% Cl 75% HR 95% Cl

Proportion green space modifier
CHF 0.01 08 1.04 1.02-1.05 0.9 1.01 0.99-1.03

COPD 0.02 1.04 1.03-1.06 1.02 1.00-1.04
Diabetes 0.03 1.05 1.03-1.07 1.02 1.00-1.05

MiI 0.03 1.05 1.03-1.06 1.02 1.00-1.04

Proportion nonwhite modifier
CHF 0.00 0.16 1.01 0.99-1.03 0. 1.04 1.03-1.06

COPD 0.00 1.02 0.99-1.04 1.05 1.03-1.07
Diabetes 0.00 1.02 1.00-1.04 1.06 1.04-1.08
Mi 0.01 1.02 1.00-1.04 1.05 1.03-1.07

Zanobetti, 2012


Presenter
Presentation Notes
For all of the cohorts, the temperature SD effect blunted by proportion of green surface exacerbated by higher proportion of nonwhite reside


OZONE

A Columbus, OH
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SMOG- VOCs and Nox combine in presence of heat and sunlight to form ground level ozone. More heat/sunlight results in higher levels of ozone. 40% of US pop lives in areas with nonattainment of EPA limits for ozone


Mortality and Ground Level Ozone
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No safe level of ozone. Mortality shows a dose response relationship for acute exposure.

http://www.ncbi.nlm.nih.gov/pubmed?term=Burnett%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=11682364
http://www.ncbi.nlm.nih.gov/pubmed/11682364
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SUMMER ASTHMA CAMP STUDY SHOWS MDI USE DOSE RESPONSE AT OZONE LEVELS BELOW EPA LIMITS


Chronic Ozone Exposure and
Pediatric Asthma Admission
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Chronic ozone exposure causes asthma in children. Prospective study of birth cohort showed increased OR for first asthma admission with increasing chronic exposure to ozone, even when controlled for gest age, maternal race, income. 


Ozone + Sports = Asthma

RMcConnell Lancet.304):386-91.
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Toxicity of ozone is related to age and minute ventilation. Children  playing 3+ sports in high ozone areas have 3x risk of asthma than kids who don't play sports or only play one sport. 

http://www.ncbi.nlm.nih.gov/pubmed/11844508%23

Ozone Effect on Pediatric ED
Visits for Asthma 1990- 2020

5.2%-6.5%

6.6%—7.7%
N 7.8%-9%

B ©.1%-10.2%

Sheffield _
PE Sheffield PE, Am J Prev Med.p;41(3):251-7
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40% of Americans already live in areas with ozone levels deemed unsafe by the EPA. By 2020 increased ozone from climate change will cause 3 million extra episodes of severe respiratory symptoms. By 2050 climate induced ozone elevations will cause 12 million additional severe episodes and quintuple the number of ER visits, hospital  admissions and deaths, primarily for infants and elders. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Sheffield%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=21855738
http://www.ncbi.nlm.nih.gov/pubmed/21855738%23
http://www.ncbi.nlm.nih.gov/pubmed?term=Sheffield%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=21855738
http://www.ncbi.nlm.nih.gov/pubmed?term=Sheffield%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=21855738
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Figure 9.2: Ragweed Pollen Season Lengthens

Ziska, L. H. and F. A. Caulfield. Australian Journal of Plant Physiology, 2000. 27: 893- 898.
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 CO2 acts as fertilizer, increases pollen production  and allergenicity, and extends flowering season, spread of allergenic plants.  Graph shows pollen production under preindustrial, current and projected future CO2 levels. Pollen levels predicted to double by 2040. 



Mold and Asthma

>

Cedar Rapids

CLOSED [===
"."I' |



Presenter
Presentation Notes
Mold causes increased ER visits for asthma and causes asthma. Recent birth cohort study higher levels of mold in home dust samples at 8 months of age doubled the risk of developing asthma by age 7.  


Rising Incidence
Allergies and Asthma
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Asthma has doubled since 1980 and allergic rhinitis has doubled since 1970.   allergies, asthma, and atopic dermatitis which together are the 6th most expensive chronic diseases in the US, costing $21 billion annually.


Quest 2011 14 million IgE tests

FIGURE 2. PERCENT CHANGE IN IGE SEMSITIZATION RATES IN ENVIRONMENTAL ALLERGENS
OVER 4 YEARS
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Valley Fever
Coccidiodomycosis
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 Incidence of VF increased 800% since late 90s.  Most vulnerable to dissemination >55, black, filipino, dm, immunosuppresion. Fed receiver state of emergency, evacuating 3000 prisoners from 2 prisons in SJV. Years with increased cases follow a grow and blow pattern.   spring rain  followed 6-24 mo later by drought and wind yields higher concentration of dust particles and increased cases of lung fungus.


CONCERN Erionite and Mesothelioma

Cappadocia, Turkey
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Erionite is a fibrous mineral like asbestos, found in areas where rock formed from volcanic ash. Its carcinogenicity was first discovered in the “cancer villages” in the Cappadocia region of Turkey, where a combination of exposure to erionite used to construct most of the homes and a genetic trait resulted in 50% of villagers dying of mesothelioma. 
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EARLY EXPOSURE, 30 YEAR LATENCY.
An american geologist heard about this and realized some people here might be at risk due to erionite deposits here in the US. In NORTH DAKOTA erionite gravel was used on roads.  DUST LEVELSalong the roads and inside s  INSIDE SCHOOLBUSEs .AS HIGH AS TURKISH CANCER TOWNs
can't find any other studies in US except for one STUDY of CALIF farm soil FOUND ERIONITE IN RESPIRABLE DUST at the sites when air samples wereEXAMINED BY ELECTRON MICROSCOPY EVEN WHEN IT WAS NOT FOUND IN SOURCE SOIL BY CONVENTIONAL ANALYTIC METHODS. Looking at the map of erionite on the L, which should not include WA and the map of valley fever endemicity on the R, it is clear there is a fair amount of overlap. If the SW turns into a permanent dust bowl as predicted, exposusre to erionite will increase. Examining dust from dust storms by electron micrograph ought to be on someone's research agenda. 


BLOOD LEAD INCREASES
IN WARM DRY WEATHER

Indianapolis

Actual L!.E:':'r concamration

1B Predicted BPb concentration

BPb concentration (11g/dL)

Month and year

Laidlaw. Environ Health Perspect. 2005 June; 113(6): 793—-800.


Presenter
Presentation Notes
Lead exposure in urban areas is not all due to ingested paint chips. The legacy of leaded gasoline is lead contaminated soil in high traffic areas. Researhers have noticed a seasonal variation in childhood lead levels with increased BLL in summer when the weather is hot and dry. 


Detroit, Ml

Plot of Temporal Variation in Atmospheric Soil and Lead in Detroit - 2001-2009
LEAD AND TEST SCORES

Students whose blood had a higher lead level scored lower on
MEAP tests, based on a study of 21,281 Detroit Public Schools students.

AVERAGE LEAD LEVELS

(Lead levels are measured in micrograms of lead per deciliter of blood.)
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Researchers looked at the effect of  Temp, Soil moisture,  and pm 10 on air concentrations of soil and Pb and found a direct relationship. They then looked at  blood lead levels (BLLs) in 360,000 children in Detroit  from 2000s and found near-identical seasonal properties. Again, due to minute ventilation, impact is highest on the youngest.  A change of 0.007  μg/m3 in atmospheric Pb increases BLL of a 1 year old 10%, while it takes 3 times as much atmospheric lead  to induce the same increase in a 7 year old. 
You can see fromstandardized  test scores the significant impact of lead levels between 5-10 mcg/dl on academic achievement. Currently about half a million US kids have BLL over 5.  This chronic low level exposure cannot be terminated by home hazard abatement unless we are to cap or remove all soils from urban centers.


Cardiopulmonary ER Visits Colorado Springs 2013

All respiratory

Asthma

COPD

Pneumonia and
acute bronchitis

URIs |

All cardiovascular

Myocardial infarction

Heart failure

Cardiac dysrhythmia

Respiratory/other
chest pain symptoms

North Carolina 208
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» Referent

0 ; 100
Percent change in relative risk

A. Rappolt et al, Environ Health Perspect. 2011 October; 119(10): 1415-142
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Frequency and size of fires increasing.  Wildfire smoke contains irritants, carcinogens, and fine particulates. Very fine particulates easily inhaled into lungs and pass into bloodstream causing vascular inflammation. Particulates from wildfire cause more inflammation than those from urban air pollution. This slide is from an EPA study comparing emergency room visits for heart and lung conditions in 20 rural counties exposed to jwildfire smoke  (the blue dots)  with comparable counties ( the white dots ) that were not exposed.   increases in emergency room visits for a number of cardiopulm conditions. Asthma vists up 66%, CHF 42% , also increased copd, pneumonia.  by 2030 NASA predicts that severe fire years now  q10y will be q2y. area burned in western US will quadruple for every 1 degree rise in temp.

Wildfire smoke exposure also increases admissions rates, deaths and and results in lower birthweights from exposure during any trimester of pregnancy.


Wildfire Related Asthma ER Visits/Outcomes
and County Characteristics

Figure 3. Resolution: standard / high

Health A Health
Factors | Factors
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Outcomes Outcomes

Mortalty Muortalty

Morbidity —| = i = Morbidity —
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Percent Change

Excess relative risk of emergency department visits for Asthma a) on the day of the exposure
(atlag 0) and b) on the day following the exposure (lag 1}. S5tars denote statistically significant
difference in risk between two groups of counties. Estimates are reported per 100 pg/m3 of PM3 s

Rappold et al. Emvironmental Health 2012 11:71 doi:10.1186/143 Ox-11-71
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Researchers revisited the NC data for affected counties and ranked them according to county health status and socioeconomic indicators. For asthma, increased RR  of ER visit in counties in the lowest quartile as compared with highest quartile.  Day after exposure, the RR returned to baseline in the better off counties but remained elevated in the higher risk counties. 


Wildfire Related CHF ER Visits/Outcomes
and County Characteristics
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Similar findings for CHF except no difference from day of to day after. 


PM 2.5 Dissemination
Fire in NM Smoke in Denver, CO
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The 20 county spread is not unusual. Wildfire effects are not localized. Fine particulates travel long distances.


Fox Lake, IL 2013
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5% more rain and more heavy rainstorms, 30% more in the midwest and almost 70% in the northeast. Increased strength of tropical cyclones due to warmer ocean temps is increasing the risk of coastal storm surges.Sea level in US is predicted to rise about 6 inches by 2030,  a foot by 2050.  and 3 feet by the end of the century. By 2030 the risk of 100 year coastal floods will double to triple potentially affecting 5 million americans. 

Floodwater contains bacterial pathogens, and harmful chemicals. Flood induced erosion mobilizes environmental contaminants from soil.


Pekin, IL Morehouse, MO
April 2013

¥
e

WATER TREATMENT FACILITY
MOREHOUSE M@



Presenter
Presentation Notes
 Flood waters inundate sewage and drinking water treatment facilities rendering them inoperative and adding bacteria and viruses to the mix. 
In a recent study 50% of wastewater samples tested at 4 east and midwest treatment plants were + for MRSA going in >90% mdr, 8% of completely treated effluent going out still  + for MDR MRSA. 

 


Combined Sewer Overflow

Pittsburgh, PA
Allegheny River
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PA has highest number of CSOs in US. As little as 1/10 in of rain in Pittsburgh or NYC  results in  dumping  untreated wastewater, many  billions of gallons year. Contains raw sewage,heavy metals, pesticides, petrochemicals, and persistent organic pollutants like PCBs.,  Pittsburgh area rivers are closed to rec use ½ of boating season due to CSO events.  U Pitt Cancer Institute collected catfish from Allegheny River and compared the effect of extract from their meat on human breast cancer cells that grow faster with estrogen. They found that cells treated with fish extract collected from river with many  overflow sites had twice as much estrogen as fish caught in areas with fewer overflow sites. Water tx doesn't completely remove estrogen from water but it removes 98%. 


Sewage Iin the Streets
Duluth, MN 2012
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Even without floods heavy rains overwhelm sewage systems not designed to handle high volumes of rainwater.


Gastroenteritis and Rainfall
Pediatric ED Visits Wisconsin
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P. Drayna et al, Environ Health Perspect. 2010 October; 118(10): 1439-1443.
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This slide shows how childrens visits to the emergency room for gastroenteritis (black line) match up with a model based on heavy rainfall (blue line). Majority of drinking water contamination cases in urban watersheds and nearly 70% of all gastroenteritis outbreaks occur after heavy rainstorms.  Hospital admission of kids with diarrhea triples after heavy rain. 


Leptospirosis
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INCIDENCE IN US HAS DOUBLED SINCE 1990'S. DOGS- 2000'S.     
MOST WIDESPREAD ZOONOSIS IN WORLD, RE EMERGING IN US, VECTORS-RATS, DOMESTIC PETS, LIVESTOCK, WILD ANIMALS. CONTACT WITH URINE DIRECT OCCUPATIONAL OR FLOODWATERS. ENDEMIC IN PUERTO RICO AND HI. BUT EPISODIC IN OTHER STATES.  TRIATHALONS. BIPHASIC ILLNESS, BACTEREMIC/IMMUNE, WEIL SYNDROME


Recreational Water Borne Infectious
Disease Outbreaks 1978-2008
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Cryptosporidium, 


Chesapeake Bay

Sea Surface Temperatures
V. parahemolyticus cells/gm oyster meat
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VIBRIO INCIDENCE

MMWR 2012
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Parahemolyticus and Vulnificus. 20% of shellfish related illnesses 95% of deaths. Primary bacteremia, especially immunosuppressed or liver disease


SHELLFISH POISONING
San Mateo, CA

4

L
TOXIC SHELLFISH <

Shellfish in this area are unsafe to eat due to

biotoxins paralytic shellfish poisoning (Psp)

and/or amnesic shellfish poisoning (ASP). i
NOT EAT clams, oysters,

,or scallops.



Presenter
Presentation Notes
PSP- respiratory failure within 2 hours 
NSP-  also aeosolizes and causes bronchospasm at the beach
ASP- gi, neuromuscular, permanent short term memory loss. subclinical doses cross placenta and cause brain damage and seizures in sea mammals


AMOEBIC MENINGOENCEPHALITIS

CASES as of 2012 Lilly Lake, MN 2012

Number of case-reports

W10+ (2 states)
| s




BLUE GREEN ALGAE TOXINS

Lake Erie
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Midwest 2007  100% of lakes with algal blooms, 30% of all US lakes, and 80% of midwest lakes  + microcystin, some 1000x who limit for drinking or  recreation. IL lakes closed due to levels 10,000-30,000. swan seizure, cpr. 
Testing at intake to drinking water tx plants commonly + for microcystin but not required. Treatment removes it but is double edged sword because dying algae increases DOC and results in carcinogenic disinfection byproducts in the finishedwater. 


Table 1. Cyanotoxins on the Contaminant Candidate List (CCL)

Cyanotoxin

Number of
known
variants or
analogues

Primary
organ
affected

Health Effects’

Most common

Cyanobacteria
producing toxin®

Microcystin-LR

Cylindrospermopsin

Abdominal pain
Vomiting and diarrhea
Liver inflammation and
hemorrhage

Acute pneumonia
Acute dermatitis
Kidney damage
Potential tumor growth
promotion

Microcystis
Anabaena
Planktothrix

Anabaenopsis
Aphanizomenon

Cylindrospermopsis
Aphanizomenon
Anabaena

Lyngbya
Rhaphidiopsis
Umezakia

Anatoxin-a group’

Nervous
System

Tingling, burning, numbness,
drowsiness, incoherent speech,

salivation, respiratory

paralysis leading to death

Anabaena
Planktothrix

Aphanizomenon
Cylindrospermopsis
Oscillatoria

“Source: Harmjful Alpal Research and Response Narional Environmental Science Strategy (HARRNESS)



Presenter
Presentation Notes
Toxins up to thousand times the levels recommended by WHO. removed in water treatment but DOC and chlorine result in carcinogenic byproduct.s 


CONCERN AFLATOXIN and HCC
Missouri 2012
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Aflatoxin potent natural carcinogen. Results from fungus infection of drought stressed crops. Inserts self into DNA mutates P53 249 codon, tumor suppresser gene.  Causes Hepatocellular ca  2011-12 the Missouri Dept of Agriculture found 58% of corn samples had aflatoxin levels above US limits. FDA permitted farmers in 4 states to blend corn with untainted corn to get it below limits for sale. 

China, prospective study 18,244 volunteers were 
followed up for three years. Data 
showed a 340% increase in RR for HCC when aflatoxin biomarkers were 
detected in urine. 730% for HBV,  RR for aflatoxin markers + HBV 5,900% greater

In US HCC is fastest rising cause of cancer death. TEXAS AREA OF HIGH HCC- 20% OF study pop (healthy) had detectable aflatoxin in blood, related to # of corn tortillas and rice

NAFLD increasingly common risk factor for HCC in US. Childhood obesity increases risk of adult liver cancer 12-20%.  NAFLD currently affects 30% of US population, predicted to double by 2050

1998 SE US 50% of corn +,  

HCC incidence rising 3% per year, in some states 9-11%


Crop mycotoxin map 10/12

DON Reports in Wheat:
KY, GA, and Ml under 0.5 ppm

|A under 0.7 ppm
PAandIL < 3 ppm

MD near 7 ppm

SK greater than 5 ppm
MBup to 7 ppm

DON Reports in Barley
ND up to 3.0 ppm

MN up to 2.8 ppm

Fumonisin Reports in Corn:

Kentucky- Over 7 ppm, IN up to 6 ppm
MD/DE/VA- up to 7 ppm

Eastern PA- up to 7 ppm

TX up to 8 ppm.

o

Eastern 1A > 300 ppb
Southern OH > 300 ppb
Central SC > 300 ppb

West Central IN > 150 ppb
South West MO > 20 ppb
Central IN and IL > 100 ppb
Southern IN > 100 ppb
Southern LA- > 100 ppb
Eastern MS > 20 ppb

NC > 100 ppb

|Aupto 100 ppb

Eastern MO- up to 200 ppb
Eastern NE- up to 80 ppb
Western TN- over 20 ppb
IL up to 150 ppb

MO & KS up to 80 ppb

SC > 20 ppb,

TX > 1000 ppb with many reports 50
ppb and below.

OK- up to 200 ppb

KY- near 100 ppb

AL- near 18 ppb.

CA > 300 ppb,

DON Reports in Corn:

|A over 2 ppm
MD over 4.75 ppm




Aflatoxin and Hepatitis

Aflatoxin and HBV Infection in Liver Cancer

| Aflatoxin | HBsAg | Oddsratio | 95%CI
Shanghai
| Negatve | Negatve | 10 |

Taiwan

 Tawan
low [ Nesve | 10 |
i e | 2s e

(Lancet 339: 943-946, 1992; C.E.B.P. 3: 3-11, 1994, Int. J. Cancer 67: 620-625, 1996)




Rising Incidence of HCC in NAFLD
with and without cirrhosis

NAFLD
HCC
With
Cirrhosis

NAFLD
HCC
Without
Cirrhosis
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HCC FASTEST INCREASING CANCER INCIDENCE  AND CAUSE OF CANCER DEATH IN US, 

 340% increase in the relative risk for HCC when aflatoxin biomarkers were 

detected in urine. Relative risk in individuals showing positive results for HBV was 730% 

greater. Subjects who showed aflatoxin markers in urine and were positive for HBV 

infection had a relative risk of developing HCC 5,900% greater



45-58% of Hispanics have NAFLD

San Antonio, Texas (Williams
et al, Gastroenteroiogy

2011,140:124-31)

Callas Heart Study Prevalence
MNumbers (Browning et al
Hepaildiogy 2004 40:1.387-95]
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Incidence Liver and Bile Duct Cancer
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HCC RATES TRIPLED FOR LATINOS 1975-2005.  US RATE 5/100,000
LATINOS 7.5/100,000. IN S TEXAS LATINOS 10.6/100,000, HIGHER IN US BORN THAN FOREIGN BORN.  SAN ANTONIO HCC CLUSTER 17% OF LATINOS HAD DETECTABLE AFLATOXIN BIOMARKERS PROPORTIONAL TO CONSUMPTION OF TORTILLAS.  . 


DROUGHT, GROUNDWATER
DEPLETION, AND WATER QUALITY

EXPFLANATION

Groundwater depletion, in cuble kilometers
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30% of community water systems serving 90 million Americans get drinking water from groundwater. Another 15 million Americans get drinking water from groundwater from private wells WHEN GROUNDWATER IS DEPLETED, FLOW FROM SURFACE WATER, INCREASED AREA OF SURFACE FOR RECHARGE, DECREASED CROP UPTAKE OF FERTILIZER INCREASE RISK OF Nitrate  and arsenic. CONTAMINATION. 


PUBLIC WATER SYSTEMS
WITH ARSENIC > 10 ppb
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Arsenic naturally in rock, when covered with water is insoluble but when water table drops and exposed, converts to soluble form and enters groundwater. 
ACUTE : stomach pain, nausea, vomiting; diarrhea; 
CHRONIC
cancer of the bladder, lungs, skin, kidneys, nasal passages, liver and prostate.
: thickening of skin on palms and soles, numbness in hands and feet; partial paralysis; and blindness.
IN PREGNANCY- lung development, increased risk of LRIs, FTT even at low levels


Arsenic in Drinking Water
and Cancer Risk

Arsenic Level in Tap Water Approximate Total Cancer Risk
(in parts per billion, or ppb) (assuming 2 liters consumed/day)

0.5 ppb 1in 10,000
1 ppb 11n 5,000
3 ppb 1in 1,667
4 ppb 1in 1,250
5 ppb 1in 1,000
10 ppb 1in 500
20 ppb 1in 250
25 ppb 1in 200
50 ppb 1in 100




Effects of Common Groundwater Contaminants

Arsenic Skin Cancer
Bladder Cancer
Decreased Immune
response

Atrazine + nitrate Non Hodgkins Lymphoma

Nitrate Thyroid Cancer

Hypothyroidism
Methemoglobinemia

Neural Tube Defects
Spontaneous Abortion



West Nile Virus

Incidence per million

L] 1899 10-65.99 . ==100 Any WNV Activity



Presenter
Presentation Notes
WARM WEATHER INCREASES LENGTH OF BREEDING SEASON, SHORTENS TIME TO MATURITY, INCREASES MULTIPLICATION OF VIRUS


~VIERGING: DENGUE FEVER
Florida 2012
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Also transmitted by a mosquito called the Yellow Fever mosquito because it also causes Yellow Fever, although not anymore in the US.  Dengue is a severe flu like illness, sometimes called “breakbone fever” due to intense joint pain.   Dengue was eradicated, now back. Since 1980 7 outbreaks TX, 1 HI, 3 FL. 2000-2007 hospital admissions for dengue tripled. Most have been thought to be imported but this year RNA sequencing demonstrated that the Key West strain is unique. In addition to effects on breeding and biting  of mosquitos mentioned for WNV, climate change is increasing the mosquitos' geographic range. The most effective transmitter can't survive freezes, range expanding northward with warmer winters. 
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Source: WHO DengueNet
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THIS SLIDE SHOWS THE SPREAD OF DENGUE FEVER IN RECENT YEARS FROM THE HOTTEST AREAS AROUND THE EQUATOR TO THE NORTH AND SOUTH


Dengue Weather Model

Figure 3. Forecasted dengue cases versus reporied dengue cases in 2011-2012.
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MODEL TO PREDICT OUTBREAKS IN SINGAPORE BASED ON TEMP AND RAINFALL. 96% SENSITIVE ANAD 93% SPECIFIC


CHAGAS DISEASE

J000x)
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ACUTE PHASE NONSPECIFIC SX
CHRONIC- 30% CARDIAC, 10% ENLARGED ESOPHAGUS OR COLON
TREATMENT IN ACUTE PHASE BUT 40% HAVE ADVERSE REACTION TO MED.
Dr. Peter Hotez, dean of the National School of Tropical Medicine at Baylor College of Medicine ESTIMATE US COST OF CHAGAS AS 9 MILLION PER YEAR
Triotamine bugs found in southern half of US and 8-47% of small mammals like opossums, armadillos, and racoons carry trypanosome. Infections mostly imported. 


Triatomine Blood Meals AZ & CA

Chick@ ﬁundrat A
Human cytB A —~Woodrat B

"
Human cyiB B 1
Human cytB D
Human cytB C

_Mouse A

—Mouse B

Dog B
_PigA

Pig B
/_:_"‘F’ig C

Human

12S A

~~ Human
125 B
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. BUGS COLLECTED IN CA AND AZ 40% INFECTED WITH TRYPANOSOME, 50% RECENTLY FED ON HUMANS.  CHAGAS CONTRACTED IN MISSISSIPPI AND LOUSIANA
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We are following worst case scenario and facing a public health emergency. Public health-  affects whole populations
Emergency- not because everyone will drop dead right away  but because if we don't lower our CO2 emissions NOW the GHGs we put   into  atmosphere will stay for hundreds of years  and it will be too late to do anything to prevent the resulting disease and death. 


HEALTH IS WHAT MAKES PEOPLE
CARE ABOUT CLIMATE CHANGE

Globescan poll in 30
countries (UNDP 2007):

“Now | would like to ask
you some questions about
climate change, which is
sometimes referred to as

: global warming or the
greenhouse effect. Which
ONE of the following
E I possible impacts most
, I == concerns you personally, if

Hirien Dfﬁu\; Species loss fr!‘l‘-"“e Cormian alm Ex no'n Sl leval Mool DHNA, f?“
Mllh Fisa happening any.

@ World Health
18] Whathas been done? Awareness raising Orgamzatmn




Sources of GHG Top 10 causes of death

Nephritis,

Aephroti Shark Attack;
syndrome, and "
Influenza and nephrosis; 2% 0%
Pneumonia: 3% Septicemia; 2%
Diabetes; 4%
Alzheimer's
Disease; 4%
Accidents/
Unintentional
injuries; 7% Heart disease;
33%

Chronic lower
respiratory
disease; 7%

Stroke; 7%

Cancer; 31%



Trends in US Transportation

Figure 2.
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INTERNATIONAL COMPARISON
ACTIVE SHARE OF DAILY TRIPS

Cycling B Walking
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FIGURE 1 Cycling and walking share of daily trips in Europe, North America,
and Australia, 1999-2009.




HEART DISEASE,OBESITY,
DIABETES; COLON CANCER,
PROSTATE CANCER, AND
RECURRENT BREAST CANCER
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1/3 OF COLON CANCERS, 1/3 OF POSTMENOPAUSAL AND RECURRENT BREAST CANCERS, 1/3 OF HEART DISEASE AND DIABETES CASES PREVENTABLE BY PHYSICAL ACTIVITY

 HALF ENDOMETRIAL CANCERS, 1/3 ESOPHAGEAL  AND PANCREATIC CANCERS ATTRIBUTED TO OBESITY WHICH IS RELATED TO INACTIVITY


ACTIVE TRANSPORTATION

SMART DEVELOPMENT
SAFE BIKING AND WALKING
RAPID EFFICIENT PUBLIC TRANSIT
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WE NEED TO GET PEOPLE OUT OF THEIR CARS.  EVEN WITH IMPROVED FUEL ECONOMY, THE REDUCTION IN EMISSIONS WILL BE OUTWEIGHED BY AN  INCREASE IN THE NUMBER OF CARS. IF YOU DOUBLE YOUR MILEAGE AND THEN DRIVE TWICE AS FAR, YOU HAVEN'T FIXED THE PROBLEM. 
WE GET WHAT WE PAY FOR: HIGHWAYS. ONLY 1% FOR ACTIVE TRANSPORT AND WE HAVE TO FIGHT TO KEEP IT.We know what to do: off road bike/ped ex: Minneapolis
Public transit: equalize the federal match, invest till people are using it. NY and transit
 
40% of daily trips are under 2 miles.  Put the things we need within walking distance, separate the people from the cars, Mass transit mixed mode. 

 Public transport – 30% get recommended exercise vs 80% of total pop that doesn't. 
Why should each  person take 1-2 tons of steel if they're all going to the same place. Highly functional system, investment, subsidy. 


- 10,000 colon cancers

215,000 heart attacks PREVENTED

570,000 new diabetes cases each year

ANNUAL SAVINGS SF BAY AREA Maizlish, N. Am J Public Health.
1.4-22 BILLION DOLLARS PER YEAR 2013 Apr;103(4):703-9.
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Increased average daily time spent on active transport from 4 to 22 minutes/d SF bay area
Decrease 
14% heart disease, stroke, and diabetes
6-7%  dementia and depression
5% breast and colon cancer

1.4 -22 billion dollars/year saved. 


NHS Annual Savings

London Active Travel

Figure 1: Potential annual NHS expenditure averted by year and health outcome from
Increased Active Travel scenario
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ENERGY EFFICIENT CARS AND HOMES

HOME RETROFITS, COMPETITIVE FUEL ECONOMY
ZERO EMISSIONS VEHICLES

118 mpg eqgivalent Zero Energy Home
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It will take us to 2020 to have cars as efficient as Jap and EU cars are today and benefits cancelled by increase in cars on the road. Honda Fit was only available in CA because we require a percentage of sales to be Zero emissions

 ZERO ENERGY HOME SEATTLE, MAKES UP USE WITH SOLAR. 75% CONSERVATION AND 25% GENERATION. We could make all new bldgs zero or near zero carbon.  less carbon intensive to retrofit. If we retrofit all buildings in US would decrease US emissions 25%. 


INVEST AND INCENTIVIZE CLEAN ENERGY
NO COAL EXPORTS
NO NEW COAL PLANTS
COST OF DIRTY ENERGY UP FRONT




20,000 Heart Attacks PHREVENTED
23,000 Deaths each year

A

SAVED: OVER 100 BILLION DOLLARS IE)ER YEAR
EPA 2013
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n the short term,  clean energy saves more lives by clearing the air  than by preventing worsening of climate change. Globally 400,000 people a year die as a result of climate change (90% are children) but 4.5 million die from lung disease, CVD and cancer from carbon related air pollution. In the US closing all coal burning power plants would save 13,200 lives and prevent nearly 10,000  hospitalizations and more than 20,000 heart attacks each year. According to the EPA the health cost of coal and oil is greater than the purchase price of the energy itself.  The total monetized value of health savings would be more than $100 billion per year 
Decrease in asthma, CVD, cancer.  EPA 2013 Health cost of coal and oil is more than the energy cost.  


SUBSIDIZE FARMERS WHO GROW
WHAT WE SHOULD EAT
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 National Health and Nutrition Examination Survey adults consume  almost twice as much protein as recommended  while only 26% eat recommended servings of vegetables. Red meat consumption increases risk of CVD, cancer, and DM.
Heatlh Professional Followup Study and Nurses Health Study- unprocessed red meat-
 18% CV mortality, 
10% cancer mortality .
 Womens Health Study  RR diabetes 
24% DM highest vs lowest red meat quintile. Processed meat incurs higher risk. 
Early stage breast cancer High fat dairy 1 serving/d 64% higher all cause mortality, 49%higher breast cancer mortality, for ½-1 serving 20% higher than if under ½ serving/d


300,000 Heart Attacks/Strokes FHEVENTED

260,000 New Diabetes Cases each year
144,000 Cancer Deaths
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Heavy meat eaters eat an avg 700 cal more/d  
Decrease cancers by 10%, heart disease by 20%, 25% less diabetes


Benefits of Mediterranean-Type Diet

on Chronic Disease Risk

Clinical intervention studies
* 70% | MI, cardiac death, total mortality (DeLogeril 94)
* 60% | cardiac events in CVD patients* (Ornish 98)

* ~50% | metabolic syndrome (Esposito 04)
» |insulin resistance (Esposito 04)
» | weight (Esposito 04)

Prospective observation studies
* 80% | diabetes (Martinez-Gonzalez 08)
* ~31% | all-cause & cardiovascular mortality, 22% | cancer

mortality* (sofios*) 73% | Alzheimer’s mortality; 40% | incident
AD (5.4 yr F/U) (Scarmeas, 2007, 2009)

» 25-30% | Parkinson’s disease (Gao 07)
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WHY CAN'T WE JUST KEEP LECTURING OUR PATIENTS AND LET THE ENVIRONMENTALISTS LECTURE EVERYONE ABOUT THEIR  GAS GUZZLING LIFESTYLE?


http://climateinteractive.org/scoreboard
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BECAUSE ITS NOT WORKING

http://climateinteractive.org/scoreboard



Presenter
Presentation Notes
“LIFESTYLE” FACTORS ARE STRUCTURAL, NOT INDIVIDUAL, IN THE REALM OF PUBLIC HEALTH. 
Low income families eat more vegetables when they cost less and when grocery stores are closer to home.  For every additional grocery store in urban neighborhoods, low income family veg consumption increases 30%
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People are more likely to walk if there is a store nearby or cycle  if their street has a  bike lane
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Atherosclerosis rate is double if living close to freeway, kids more likey to have asthma
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JOHN SNOW BECAME THE FATHER OF EPIDEMIOLOGY BY STOPPING A CHOLERA EPIDEMIC IN LONDON BEFORE THE GERM THEORY OF DISEASE WAS EVEN ESTABLISHED. DID HE DO IT BY GOING AROUND THE NEIGHBORHOOD TELLING EVERYONE NOT TO DRINK WATER? HE TOOK THE HANDLE OFF  THE PUMP.

HERE IS CLIMATE 911'S RX FOR CLIMATE ACTION. I AM COLLECTING ENDORSEMENTS TO CARRY TO WASHINGTON. IF YOU AGREE WITH THESE 5 ACTIONS, PLEASE ENDORSE THE PRESCRIPTION 


Rx for Climate Action

Active Transportation

Efficient Cars and Homes

Clean energy

More vegetables
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WE WILL DELIVER IT TO YOUR CONGRESSPERSON


I'M TOO BUSY NOW. CAN'T I DO IT LATER?

World Carbon Budget

(for a 2 degree F warmer world)

% Locked In By Existing Investment

. 2013 . 30%
. 2015 e 90%
VAN . 100%
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IF NEW COAL FIRED PLANTS GET BUILT, IF THE XL PIPELINE GETS BUILT, WE WILL EXCEED OUR BUDGET


Atmospheric CO2 and
Resulting TEMPERATURES

emperalure
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Committee on Stabilization Targets for Atmospheric Greenhouse Gas Concentrations;
National Research Council, National Academy of Sciences 2011
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AND SINCE ATM CO2 IS CUMULATIVE, THE LONGER WE WAIT  TO ACT, THE HIGHER THE RESULTING TEMPERATURE, (IF WE MANAGE TO STABIILIZE BEFORE REACHING A TIPPING POINT). WE'RE AT THE CROSSROADS AND YOU CAN SEE WHERE OUR CHOICES WILL LEAD US. 


" i,

' 6°C ,.--"’"*'-Sh-:::-u dn't we be \ |

turning?

~~ Not yet. We have
_enough fossil fuel to get
all the way to 6...

.s- -
...and then some.
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IF YOU LIKE CARTOONS BETTER THAN GRAPHS, THIS IS THE SAME MESSAGE


HEALTHY PEOPLE = HEALTHY PLANET

www.clim ate911.org
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THANKS FOR YOUR ATTENTION TODAY. I'VE GOT PRESCRIPTIONS FOR ACTION YOU CAN ENDORSE HERE AND NOW, AND CARDS WITH THE WEB ADDRESS, IF YOU NEED TO STUDY IT FURTHER. 

THIS SLIDESHOW AND MY SPEAKERS NOTES ARE AVAILABLE FOR YOU TO DOWNLOAD AND USE. I ALSO HAVE PRESENTATIONS FOR GENERAL AUDIENCES THAT YOU CAN SHARE WITH YOUR COMMUNITY. 


What About China?

U.S. COAL EXPORTS ARE RISING (2002 = 1.0)

U.S. Trade in Goods with China
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