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Ohio EPA’s presentationOhio EPA’s presentation

Ohio EPA overviewOhio EPA overview

What’s been done to date?What’s been done to date?What s been done to date?What s been done to date?

What’s planned for the future?What’s planned for the future?



What Ohio EPA evaluatesWhat Ohio EPA evaluates

Compliance with environmental lawsCompliance with environmental laws

Water:Water: Drinking water and waste waterDrinking water and waste waterWater:Water: Drinking water and waste waterDrinking water and waste water

L dL d L dfill /d t di lL dfill /d t di lLand:Land: Landfills/dumps, waste disposal, Landfills/dumps, waste disposal, 
cleanupscleanups

Air:Air: Air pollution control Air pollution control pp



What Ohio EPA evaluatesWhat Ohio EPA evaluates

Quality of Ohio’s air and water resourcesQuality of Ohio’s air and water resources

Streams, rivers and lakesStreams, rivers and lakesStreams, rivers and lakes Streams, rivers and lakes 

G d tG d tGroundwater Groundwater 

Air Air 



What’s been done to date?What’s been done to date?What s been done to date?What s been done to date?



Air Air 
Surveillance in area for unknown sourcesSurveillance in area for unknown sources

Additional inspections of area companiesAdditional inspections of area companies

Study of possible air contaminant sourcesStudy of possible air contaminant sourcesStudy of possible air contaminant sourcesStudy of possible air contaminant sources

Preparations for air monitoringPreparations for air monitoring



Drinking waterDrinking water

Evaluations of area public drinking water Evaluations of area public drinking water 
suppliessupplies
Review of historical and current samplingReview of historical and current samplingReview of historical and current sampling Review of historical and current sampling 
Evaluations of possible contaminant Evaluations of possible contaminant 
sourcessources
Planning for additional samplingPlanning for additional samplingPlanning for additional samplingPlanning for additional sampling



Ground waterGround water

Evaluate ground water on Vickery Evaluate ground water on Vickery 
Environmental site (O.L.D.) semiEnvironmental site (O.L.D.) semi--annually annually 
No contaminants are leaving the propertyNo contaminants are leaving the propertyNo contaminants are leaving the property No contaminants are leaving the property 
Evaluate other ground water sampling Evaluate other ground water sampling 
d d fl f h d ( hi hd d fl f h d ( hi hdata and flow of the ground water (which data and flow of the ground water (which 
is north/northwest)is north/northwest)))
Plan to sample groundwater in areaPlan to sample groundwater in area



Dumps & CleanupsDumps & Cleanups
Reviewed historic and current information that Reviewed historic and current information that 
exists on old dumps in the areaexists on old dumps in the areapp
Specifically Specifically 

Clyde City Dump Clyde City Dump -- 11 acres, located north of Rte 20, 11 acres, located north of Rte 20, 
just north of Clyde City Water Pollution Control facilityjust north of Clyde City Water Pollution Control facilityj y y yj y y y
Leach Dump Leach Dump -- Operated 1950sOperated 1950s--1968, west of C.R. 1968, west of C.R. 
236236
AmertAmert Operated from 1970Operated from 1970--1976, Green Creek 1976, Green Creek 
Township. north side CR 185, west of Maple  Township. north side CR 185, west of Maple  



What’s planned?What’s planned?What s planned?What s planned?



Air monitoringAir monitoring

Monitors placed in Clyde area to monitor Monitors placed in Clyde area to monitor 
upwind and downwind air qualityupwind and downwind air quality

Plan to monitor for many chemicalsPlan to monitor for many chemicals

Will evaluate the results using a riskWill evaluate the results using a riskWill evaluate the results using a risk Will evaluate the results using a risk 
assessment modelassessment model



Drinking Water & Ground WaterDrinking Water & Ground Water
S li i t ll h j ilS li i t ll h j ilSampling private wells where juvenile Sampling private wells where juvenile 
cancer diagnosedcancer diagnosed
Sampling municipal water at several Sampling municipal water at several 
locations throughout systemlocations throughout systemlocations throughout system locations throughout system 
Test for 186 chemicalsTest for 186 chemicals

will sample for everything for which Vickery will sample for everything for which Vickery 
Environmental is required to sampleEnvironmental is required to sample
pesticides/herbicidespesticides/herbicides
radionuclidesradionuclidesradionuclidesradionuclides



Surface Water MonitoringSurface Water Monitoring
Beaver Creek reservoir, Beaver Creek, Beaver Creek reservoir, Beaver Creek, 
Raccoon Creek (had already been  Raccoon Creek (had already been  ( y( y
scheduled for sampling in 2009)scheduled for sampling in 2009)

Sampling will assess Sampling will assess 
water chemistry (How clean is the water?)water chemistry (How clean is the water?)
aquatic life (How healthy are the bugs andaquatic life (How healthy are the bugs andaquatic life (How healthy are the bugs and aquatic life (How healthy are the bugs and 
fish)fish)













Health Assessment SectionHealth Assessment SectionHealth Assessment SectionHealth Assessment Section
Bureau of Environmental HealthBureau of Environmental Health





How are we exposed to chemicals How are we exposed to chemicals 
in our environment?in our environment?



AspirinAspirinAspirinAspirin



Whether or not you get sick Whether or not you get sick 
as a result of a chemical as a result of a chemical 
exposure depends on:exposure depends on:exposure depends on:exposure depends on:

H t i th h i lHow toxic the chemicals are;  (How chemical effects the body)

Dose or how much you were exposed to; 
Duration or how long you were exposed;
Frequency or how often you were exposed; 
Your general health, age and lifestyle
Young children, the elderly and people with chronic 
health problems are more at risk to health problemshealth problems are more at risk to health problems 
following exposures to chemicals.



Completed Exposure PathwayCompleted Exposure PathwayCompleted Exposure PathwayCompleted Exposure Pathway



Completed Exposure PathwayCompleted Exposure Pathwayp p yp p y
1. Source (where the chemical came from);  Factory release 

(“point source” discharge to land, air or water), spills (accidents), leaking ( p g , ), p ( ), g
landfill



Completed Exposure PathwayCompleted Exposure Pathwayp p yp p y
2. Environmental Transport (The way the chemical moves 

from the source to you This can take place through thefrom the source to you. This can take place through the 
soil, air, underground or surface water); 



Completed Exposure PathwayCompleted Exposure Pathwayp p yp p y
3. Point of Exposure (Where contact with the chemical is 

made. This could be where chemical contamination 
occurred or off-site if the contamination has moved); 
indoor air, drinking water, outdoor air, soil, food chain



Completed Exposure PathwayCompleted Exposure Pathwayp p yp p y
4. Route of Exposure (How chemical enters the body. This 

could occur by drinking, eating, breathing or touching y g, g, g g
the chemical); 



Completed Exposure PathwayCompleted Exposure Pathwayp p yp p y
5. People Who Might be Exposed (those who are most 

likely to come into physical contact with a chemical)likely to come into physical contact with a chemical). 



Whether or not you get sick Whether or not you get sick 
as a result of a chemical as a result of a chemical 
exposure depends on:exposure depends on:exposure depends on:exposure depends on:

H t i th h i lHow toxic the chemicals are; (how does the chemical effect 
the body)

Dose or how much you were exposed to; (concentration)Dose or how much you were exposed to; (concentration)

Duration or how long you were exposed;
Frequency or how often you were exposed; (one time/Frequency or how often you were exposed; (one time/ 
every day)

Your general health, age and lifestyleg g y
Young children, the elderly and people with chronic 
health problems are more at risk to health problems 
following exposures to chemicals.





Do toxic chemicals cause cancer?Do toxic chemicals cause cancer?Do toxic chemicals cause cancer?Do toxic chemicals cause cancer?
It is important to know that less than 5% of all It is important to know that less than 5% of all 
cancers are believed to be due to factors in the 
environment
Environmental pollution (2%) 
Industrial products (1%) 
Food additives (1%) 



Risk FactorsRisk Factors



Next StepsNext StepsNext StepsNext Steps



For More Information:For More Information:
Health Assessment Section Health Assessment Section 
Ohio Department of HealthOhio Department of HealthOhio Department of HealthOhio Department of Health

Bureau of Environmental HealthBureau of Environmental Health
Robert Frey, Ph.D.,Robert Frey, Ph.D., Chief, Principle Investigator, Health Assessment SectionChief, Principle Investigator, Health Assessment Section
Laurie Billing, Laurie Billing, EpidemiologistEpidemiologist
Peter Ferron,Peter Ferron, Environmental ScientistEnvironmental ScientistPeter Ferron,Peter Ferron, Environmental ScientistEnvironmental Scientist
John Kollman, John Kollman, ToxicologistToxicologist
Greg Stein,Greg Stein, Community Involvement/Health Education Community Involvement/Health Education 

Ohio Department of HealthOhio Department of Health
Bureau of Environmental HealthBureau of Environmental Health
Health Assessment SectionHealth Assessment Section
246 N High Street246 N High Street246 N. High Street246 N. High Street
Columbus, Ohio 43215Columbus, Ohio 43215
Phone: (614) 466Phone: (614) 466--13901390
Fax: (614) 466Fax: (614) 466--45564556
EE--mail:mail: BEH@gw.odh.state.oh.us



Childhood Cancer Among Residents of Childhood Cancer Among Residents of 
Clyde City and Green Creek Township,Clyde City and Green Creek Township,

Sandusky County, Ohio, 1996Sandusky County, Ohio, 1996--2008:2008:Sandusky County, Ohio, 1996Sandusky County, Ohio, 1996 2008: 2008: 
An OverviewAn Overview

Robert W. Indian, M.S.

Chief, Comprehensive Cancer Control Program

Bureau of Health Promotion and Risk Reduction

Office of Healthy Ohio

Ohio Department of Health

Presented at:Presented at:

Clyde Town Meeting

Clyde High School

Clyde, Ohio

December 16, 2008



ObjectivesObjectives
• Review the background of the incidence of cancer in Sandusky 

County, 2001‐2005

• Review the background of childhood cancer in Ohio and• Review the  background of childhood cancer in Ohio and 
Northwest Ohio

• Provide an overview of the initial assessment that found the 
elevated number of cases, 1996‐2006

• Provide an overview of the case‐review

• Provide an overview of the new initiatives of a spatial analysis 
of the cases and looking at other child health indices, including 
low birth weight birth defects and infant mortalitylow birth weight, birth defects, and infant mortality.



Table 1:  Average Annual Number of New Invasive Cancer Cases and Age‐
Adjusted Incidence Rates per 100 000 Persons for Residents ofAdjusted Incidence Rates per 100,000 Persons for Residents of     

Sandusky County with Comparison to Ohio, 2001‐2005

Cancer Site/Type Sandusky County Sandusky County Rate Ohio Ohio/ yp y y
Cases

y y
Cases Rate

All Cancers 327 473.2 56,415 465.1

Bladder 17 23.2 2,655 21.7

Brain and Other Central 
Nervous System

5 7.7 799 6.7

Breast (Female) 42 115.2 8,063 121.9

Cervix 3 7.5 482 7.9

Colon and Rectum 40 56.4 6,456 52.9

Corpus Uterus 14 37.1 1,755 26.4

Esophagus 5 6.8 662 5.4

Hodgkin's Lymphoma 1 2.3 340 2.9

Kidney and Renal Pelvis 10 13.9 1,644 13.6

Larynx 2 3.5 533 4.4



Table 1:  Average Annual Number of New Invasive Cancer Cases and Age‐
Adjusted Incidence Rates per 100 000 Persons for Residents ofAdjusted Incidence Rates per 100,000 Persons for Residents of     
Sandusky County with Comparison to Ohio, 2001‐2005 ‐ Cont’d

Cancer Site/Type
Sandusky 
County
Cases

Sandusky    
County Rate

Ohio
Cases

Ohio
Rate

Leukemia 7 10.2 1,320 11.0

Liver and Intrahepatic Bile 
Duct

1 2.1 503 4.1

Lung and Bronchus 54 77.7 9,127 75.0

Melanoma of Skin 9 14.2 2,027 17.0

Multiple Myeloma 2 3.0 614 5.0

Non‐Hodgkin's Lymphoma 14 20.1 2,313 19.1

Oral Cavity and Pharynx 6 9.1 1,149 9.4

Ovary 4 11.8 821 12.3

Pancreas 5 7.7 1,300 10.6

Prostate 46 153 1 7 706 145 7Prostate 46 153.1 7,706 145.7

Stomach 3 4.9 729 6.0

Testis 2 8.5 311 5.7

Thyroid 6 9.2 888 7.6y

Other Sites/Types 29 ‐ 4,218 ‐



Conclusion:

The overall cancer experience p
among residents of Sandusky 
C t i i il t OhiCounty is very similar to Ohio



Table 2:  Number of Childhood Cases by Age Group in 
Northwest Ohio and Ohio by Age Group 2001‐2005Northwest Ohio and Ohio, by Age Group, 2001 2005

Age (years)                                                                    Average Annual

≤ 1
1‐4 5‐9 10‐14 15‐19 0‐14 0‐19 0‐14 0‐19

Northwest Ohio 25 72 59 79 139 235 374 47 74.8

* Sandusky County 2 1 4 4 8 11 19 2.2 3.8

Ohio 192 617 421 503 825 1,733 2,558 346.6 511.6

1Source:  Ohio Cancer Incidence Surveillance System, Bureau of Health Surveillance and Investigations:  Prevention,
Ohio Department of Health, 2008.

2Northwest Ohio:  Defined as the following counties:  Allen, Auglaize, Crawford, Defiance, Erie, Fulton, Hancock, 
Hardin, Henry, Huron, Lucas, Mercer, Ottawa, Paulding, Putnam, Richland, Sandusky, Seneca, VanWert, Williams,Hardin, Henry, Huron, Lucas, Mercer, Ottawa, Paulding, Putnam, Richland, Sandusky, Seneca, VanWert, Williams, 
Wood, and Wyandot.



Clyde City and Green Creek Township 
Childhood Cancer Surveillance, 1996‐2006

• Higher than expected numbers of childhood cancers for the 11‐year time period    
1996 2006 ( b d 10 d 5 32 SIR 1 88 95% CI 0 90 3 46)1996‐2006, (observed 10, expected 5.32, SIR=1.88, 95% CI 0.90‐3.46)

• Higher than expected number of childhood cancers for the more recent five‐year 
period 2002‐2006 (observed 8, expected 2.47, SIR=3.24, 95% CI 1.40‐6.38)

• Case Counts increased from 1996‐2006, with no cases diagnosed prior to 2001 and the 
majority diagnosed in 2005‐2006.  These data indicate a recent temporal (Time) 
phenomenon in the pattern of childhood cancers in the regions.p p g

1996 – 0
1997 – 0
1998 – 0
1999 01999 – 0
2000 – 0
2001 – 2
2002 – 1
2003 – 1
2004 – 0
2005 – 2
2006 42006 – 4
2007 – 0
2008 – 2



The Most Predominant cancer was Brain and 
Central Nervous System

Cancer Site/Type 1996‐2008 Percent/ yp
Cases

Brain and Other 
Central Nervous

4 33%
Central Nervous 

System

Ewing's sarcoma (soft 
tissue)

1 8%
tissue)

Hodgkin's’ Lymphoma 1 8%

Leukemia's 2 17%

Osteosarcoma (bone) 1 8%

Pancreas 1 8%

Rhabdomyosarcoma 1 8%

Testis 1 8%

All 12



• A statistically significant cancer burden was found not only in the Clyde City 
d k h d l d b land Green Creek Township study population during 1996‐2006, but also in 

the four‐township area (Green Creek, Riley Townsend, and York Townships) 
surrounding and to the northeast of Clyde during both study periods

*  1996‐2006:  11 observed, 4.86 expected, SIR=2.26, 95% CI=1.13‐4.05
*  2002‐2006:  7 observed, 2.25 expected, SIR=3.11, 95% CI=1.25‐6.45

• In contrast, the number of cancers diagnosed in Fremont and in all of 
Sandusky County, was similar to what would be expected in both 1996‐2006 
and 2002‐2006.

*  Fremont.
1996‐2006: 10 observed, 10.17 expected, SIR=0.98, 95% CI=0.47‐1.81
2002 2006: 1 observed 4 72 expected SIR=0 21 95% CI=0 01 1 182002‐2006:  1 observed, 4.72 expected, SIR=0.21, 95% CI=0.01‐1.18

*  Sandusky County.  
1996‐2006: 36 observed 33 80 expected SIR=1 07 95% CI=0 75‐1 471996 2006:  36 observed, 33.80 expected, SIR=1.07, 95% CI=0.75 1.47
2002‐2006:  17 observed, 15.68 expected, SIR=1.08, 95% CI=0.63‐1.74



• Brain and other CNS Cancer was found to be the 
most common among the Clyde City and Green 
Creek Township population with four cases and 

f l h h hwas significantly higher at the 95 percent 
confidence level than would be expected based 
on national data for 1996 2006on national data for 1996‐2006.

* Cl d Ci d G C k T hi*  Clyde City and Green Creek Township 
(4 observed, 0.92 expected, SIR=4.35, 
95% CI=1 18 11 13)95% CI=1.18‐11.13)

* S d k C (8 b d 5 85*  Sandusky County (8 observed, 5.85 
expected, SIR=1.37, 95% CI=0.59‐2.69)



Conclusions:

• The significantly higher than expected number of 
hildh d b li i dchildhood cancer cases appears to be limited to 
the Clyde City and Green Creek Township area.

*  Brain and Central Nervous 
System Cancer is the predominant 
type of Cancer and is significantly higher.yp g y g



Results of the Case Review

• 18 cases diagnosed 1996‐2007 and 19 years and younger 
at diagnosis from Clyde City, Green Creek, York, g y y, , ,
Townsend, and Riley Townships invited by Sandusky 
County Health Department to participate in a case‐review.

• The objective of the case review was to attempt to 
identify factors that may have placed a role in the 
d l t f thdevelopment of the cancers.

*  These factors could be held in common or 
individual.

• 14 case families agreed to participate (78%)



• Variables examined included:

*  Family history of cancer
* Parent/guardian work history*  Parent/guardian work history
*  Estimated date of conception, age of mom at conception,                                  

infectious diseases, illnesses during pregnancy
* i k l h l d h*  Exposure to cigarette smoke, alcohol use, and have past
exterminate during pregnancy

*  Exposure to hazardous/toxic substance during case pregnancy
*  Maternal work outside the home
*  Birth weight of case
*  Health problems and treatment at birthp
*  History of birth defects and hereditary Diseases
*  History of breast feeding
* History of infectious disease and vaccination  History of infectious disease and vaccination



• Variables examined included cont’d:Variables examined included cont d:

*  Potential radiation exposure
* Hi t f t l i d hi t f*  History of exposure to mononucleosis, and history of surgery
*  Potential radiation exposure
*  History of sexually transmitted diseases
*  History of prescription and over‐the‐counter medications
*  Length of residence in Clyde City and/or Green Creek 
Township and drinking water source

*  History of farm residence, exposure to animals
*  Exposure to hazardous/toxic chemicals
*  Schools attended prior to diagnosisp g

1Source:  Clyde City and Green Creek Township area Childhood Cancer Case Review,                            
1996‐2006, Sandusky County Health Department, February, 2008

Conclusion of Case Review:

No Factor(s) found that may have played a role in the development of the cancersNo Factor(s) found that may have played a role in the development of the cancers



Next Steps
• Spatial Analysis of Residence at Diagnosis for Cases 1996‐2008

*   Will use a birth cohort for comparison
*  Objective is to determine if an unusual spatial pattern exists.  
This may be used as a guide to identify environmental factors.

*  ODH to be lead

• Other Childhood Health Indices:
*  Premise:  The same factors that may play a role in childhood e se e sa e acto s t at ay p ay a o e c d ood
cancer may also play a role in adverse reproduction outcomes

*  Identify low birth weight babies, infant deaths, and birth 
defects.

*  ODH to provide data and statistical support to Sandusky 
County Health Department

• Anticipated Completion in April, 2009



QUESTIONS?QUESTIONS?

Robert W. Indian, M.S.
Chief Comprehensive Cancer Control ProgramChief, Comprehensive Cancer Control Program
Bureau of Health Promotion and Risk Reduction

Office of Healthy Ohio
Ohio Department of Health

246 N. High Street
C l b Ohi 43215Columbus, Ohio  43215

(614) 752‐2464
Robert.Indian@odh.ohio.govRobert.Indian@odh.ohio.gov



Clyde Childhood  Cancer Study Clyde Childhood  Cancer Study 
Chronology of EventsChronology of EventsChronology of EventsChronology of Events

Sandusky County Department of Sandusky County Department of 
Public HealthPublic Health



Winter to Spring 2006Winter to Spring 2006

SCHD receives phone calls from concerned SCHD receives phone calls from concerned 
residentsresidents

SCHD contacts ODH (Robert Indian) and SCHD contacts ODH (Robert Indian) and 
i f h b fi f h b frequests a review of the number of cancer requests a review of the number of cancer 

cases in Sandusky Countycases in Sandusky Countyy yy y

P li i i ti ti b iP li i i ti ti b iPreliminary investigation beginsPreliminary investigation begins



Summer 2006Summer 2006

SCHD works with ODH on preliminary SCHD works with ODH on preliminary 
investigationinvestigationinvestigationinvestigation

Request to Robert Indian ODH for Request to Robert Indian ODH for 
assistance in addressing citizens concernsassistance in addressing citizens concernsassistance in addressing citizens concernsassistance in addressing citizens concerns

Private consultation with families also in Private consultation with families also in 
June 06June 06June 06June 06



Fall 2006Fall 2006

Draft of preliminary investigation Draft of preliminary investigation 
completed completed 

Additional review of preliminary data by Additional review of preliminary data by 
SCHD d ODHSCHD d ODHSCHD and ODHSCHD and ODH



Winter to Spring 2007Winter to Spring 2007
Preliminary investigation finds that further Preliminary investigation finds that further 
study is warranted regarding childhood study is warranted regarding childhood y g gy g g
cancer ratescancer rates

Development and review of survey Development and review of survey 
questionnaire completed (IRB approval)questionnaire completed (IRB approval)questionnaire completed, (IRB approval) questionnaire completed, (IRB approval) 

Final  report of preliminary investigation Final  report of preliminary investigation 
released by ODH confirming rates are released by ODH confirming rates are y gy g
higher than expectedhigher than expected



Summer, Fall, Winter 2007Summer, Fall, Winter 2007--20082008

Case reviews completedCase reviews completed

Data AnalysisData AnalysisData AnalysisData Analysis

Development of final report Development of final report 



Winter to Spring 2008Winter to Spring 2008

Release of draft and final reports to SCHD and Release of draft and final reports to SCHD and 
familiesfamiliesfamiliesfamilies

M ti ith f ili ODH d SCHDM ti ith f ili ODH d SCHDMeeting with families, ODH and SCHDMeeting with families, ODH and SCHD

Additional meetings with families, ODH, SCHD, Additional meetings with families, ODH, SCHD, 
OEPA asked to attendOEPA asked to attend

Meetings held between ODH, OEPA and SCHD to Meetings held between ODH, OEPA and SCHD to 
discuss next stepsdiscuss next steps



Summer to Fall 2008Summer to Fall 2008

Additional communications between SCHD Additional communications between SCHD 
and families and SCHD with OEPA, and and families and SCHD with OEPA, and 
ODHODH

Vill il i i G S iVill il i i G S iVillage council meetings in Green Springs Village council meetings in Green Springs 
and Clyde and Clyde yy
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