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Main Finding 
A detailed study encompassing ten years of cancer data firmly establishes that overall cancer 
incidence rates in five census tracts in the White Bear Township, White Bear Lake and Gem Lake 
area are virtually identical to cancer rates in the Twin Cities Metro area. 

Area of Analysis 
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Summary 
There have been cancer concerns among many White Bear Township, White Bear Lake and 
Gem Lake area residents related to past releases of Trichloroethylene (TCE) to the air by the 
Water Gremlin facility (see map location above). The purpose of this report is to provide a 
complete and accurate profile of cancer occurrence among residents living in the five census 
tracts surrounding the Water Gremlin facility. Data from the Minnesota Cancer Reporting 
System (MCRS) was used to compare cancer rates among individuals living in the census tracts 
surrounding the facility at the time of their diagnosis with cancer rates in the seven county Twin 
Cities metropolitan area during the most recent 10-year period for which complete data were 
available (2007-2016).  

Overall cancer rates in the area of analysis were virtually identical to Metro-area rates. For both 
genders combined, 970 cancers were diagnosed over the 10-year period, compared to the 
expected number of 978.  

Due to their smaller numbers and greater variability (over time or from one location to 
another), the rates of specific types of cancer at a community (or even county) level are 
generally much less stable or informative and permit few conclusions. No excesses or deficits of 
cancers were observed in the ten years of data. The number of residents in the study area 
currently living with any history of cancer likely exceeds 940 individuals.  

While environmental contaminants are the frequent focus of community cancer concerns, the 
primary determinants of cancer risk include smoking, obesity, diet, lack of exercise, UV 
radiation, alcohol, viruses, genetics, reproductive history, medications, and occupation. 

Background 
The Minnesota Pollution Control Agency (MPCA) and the Minnesota Department of Health 
(MDH) have published documents describing the release of TCE from the Water Gremlin facility 
and related actions. They can be found at the following web sites. 

MPCA: 

Water Gremlin trichloroethylene (TCE) Area of Concern 

 

MDH:  

Water Gremlin Site - Community concern (TCE) 

Data Sources and Methods 
The MCRS is Minnesota’s statewide cancer registry (database) and has operated since 1988. It 
collects diagnostic and related data on all cancer diagnoses among Minnesota residents. The 
data come from hospitals, clinics, and pathology laboratories and are carefully reviewed for 

https://www.pca.state.mn.us/air/water-gremlin-trichloroethylene-tce-area-concern
https://www.health.state.mn.us/communities/environment/hazardous/sites/watergremlininc.html
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completeness and accuracy. Independent audits estimate completeness of the MCRS at over 
99%.  

Cancer cases for the five census tracts in the White Bear Township, White Bear Lake and Gem 
Lake area were identified from the MCRS for the most recent 10-year period for which 
complete data were available: 2007-2016. Five census tracts (040301, 040302, 040502, 040503, 
040504) were used to identify residents who received a new diagnosis of cancer in that period 
and resided near the Water Gremlin facility in the area of analysis.  

When examining cancer rates in a community or county with a relatively small population, the 
preferred approach is to compare the actual “observed” number of newly occurring cancers to 
the estimated “expected” number (calculated with the assumption that the community had the 
same cancer rates as some larger comparison population). For this analysis, cancer rates for the 
seven-county Twin Cities Metro area during 2007-2016 were used for comparison to the census 
tracts. The “expected” number of cancers was estimated by applying Metro area cancer rates 
(by age and gender) to the population of the five census tracts from the 2010 census. Eighteen 
age categories were used to estimate expected cancer cases separately for males and females. 
Only the age and gender distributions of the population are taken into account when 
determining “expected” cancers since these important risk factors alone are known. However, 
other significant determinants of cancer risk such as smoking history, medical history, family 
history, obesity, diet, occupation, reproductive history, infectious agents (e.g. human papilloma 
virus, hepatitis viruses), or other established risk factors are unknown and cannot be taken into 
account. 

For ease of comparison, the observed number of cancers divided by the expected number gives 
an observed-to-expected ratio (also called the Standardized Incidence Ratio). If the two 
numbers were identical (which only rarely happens), this ratio would be 1.00. If there were 
twice as many cancers as expected, the ratio would be 2.00; if there were half as many cancers 
as expected, the ratio would be 0.50. For each such ratio, a 95% confidence interval was 
calculated and is also shown in this report. The confidence intervals represent a range in which 
the ratio is expected to be 95% of the time; this means there is a 5% chance that the ratio could 
be outside the range. The confidence intervals give an additional measure of the variability and 
uncertainty that is encountered when examining cancer rates in a community and comparing 
them to expected rates.  

If a confidence interval does not encompass a value of 1.00, the ratio is considered “statistically 
significant” – meaning that the difference is less likely to be due to random chance. However, 
there is still some further uncertainty that is not reflected in the confidence intervals which do 
not take into account random differences which can be expected whenever multiple 
comparisons are made (e.g., comparing a large number of different types of cancer) or the 
effects of errors in estimating the population of the community. 

This report provides information about total cancers for males and for females, as well as 20 
specific types of cancers among males and 22 types of cancer among females (representing 
about 93% of the total cancer incidence for each gender).  
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Findings 
Cancer incidence describes the rates and number of newly diagnosed cancers over a specified 
time period. Table 1 shows the observed and expected numbers of cases for all cancers 
combined and for the most frequent types of cancer among males in the five census tracts in 
the area of analysis. The observed-to-expected ratios and statistical 95% confidence intervals 
are also shown. Table 2 provides the same information for females.  The same ratios and 
confidence intervals are also shown graphically in Figure 1 and Figure 2 for males and females, 
respectively. 

For all cancers combined over the 10-year period 2007-2016, there were no significant 
differences between the observed and expected numbers of cancers (based on Metro area 
rates) for males or for females. For males, there were 471 newly diagnosed cancers versus 478 
expected cancers (ratio of 0.98). For females, there were 499 observed cancers compared to 
500 expected cancers (ratio of 1.00). For both genders combined, there were 970 newly 
diagnosed cancers over the 10-year time period, compared to the expected number of 978 for 
an overall ratio of 0.99. In short, the overall cancer rate in five census tracts in the area of 
analysis is virtually identical to the Metro area rate. 

Strengths and Limitations 
The major strength of this analysis is the use of data from the MCRS to examine and compare 
cancer incidence rates. All newly diagnosed cancers among Minnesota residents are reported 
to the MCRS. MCRS data has been shown to meet the highest standards of data completeness 
and accuracy. Examining rates of newly diagnosed cancers provides the most detailed and 
complete profile of cancer occurrence among Minnesota residents statewide. 

Detailed population data (18 age categories for each gender) for the requested census tracts 
were required to determine the expected number of new cancers. Data from 2010 United 
States Census were used to provide an approximate population distribution for the ten year 
time period. There are fluctuations in populations over time but the US census is the most 
accurate account of the population. MCRS data are available at the census tract level which 
correspond exactly with the population data.  

While this study provides a relatively clear picture of overall cancer incidence among these 
residents living in the area of analysis, the picture is much less stable or informative for many 
specific types of cancer due to the small numbers of cases at a community level. This problem 
was partially overcome by aggregating cancer data over a ten year period. 

Finally, these cancer data represent the occurrence of cancer among people who lived in the 
community at the time of diagnosis (cancer incidence) during the period 2007-2016. However, 
the time period for the development of cancer (latency period) is typically several decades. 
Many cancers diagnosed today are possibly due to exposures and lifestyle experiences that 
began or occurred many years ago. As in any community, there will be migration from one 
neighborhood to another as well as migration into and out of these communities over time.  
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Usefulness and Limitations of Community Cancer Rates in 
Addressing Environmental Cancer Concerns 
The MCRS is a vital tool for examining cancer rates and trends in Minnesota and MCRS data are 
extremely useful in facilitating epidemiologic studies of specific cancers, quality of care studies, 
evaluating screening and prevention programs, and many other purposes. While community 
cancer rates have a high degree of statistical uncertainty and must be interpreted cautiously, 
such data are also very useful in addressing public concerns over cancer rates in a county or a 
community by providing a more complete and accurate profile of cancer occurrence. However, 
for many reasons, analyses of community cancer rates are rarely useful in documenting 
potential cancer risks from low levels of environmental pollutants.  

• Cancer is not a single disease but a group of more than 100 different diseases. Cancers 
differ in their rates of occurrence, risk factors, treatment, and survivorship. 
Unfortunately, cancer is not a rare disease, especially when considered in terms of 
lifetime risk. Not including the most common forms of skin cancer, the average lifetime 
risk of developing some type of cancer (in situ or malignant) is approximately 44% 
among males and 41% among females (National Cancer Institute: The Cancer Query 
System). On average then, almost one in two people will have a diagnosis of cancer 
during their lifetimes. For any individual, of course, the lifetime risk will be dependent 
on many personal factors such as smoking history, obesity, alcohol use, family history, 
and other risk factors. 
 

• The time period for the development of cancer (latency period) is typically several 
decades, such that many cancers diagnosed today are due to exposures and lifestyle 
experiences that began or occurred many years ago. Unfortunately, it is often not 
possible to know when and to what extent newly identified contaminants would have 
created the potential for exposure in a community.  Furthermore, due to the high 
mobility of our population, many residents in a community may not reside there for 
more than five years prior to their diagnosis of cancer. Thus, community cancer rates 
are frequently comprised of individuals who differ in their residential histories in the 
community, their personal risk factors for cancer, as well as in their potential exposures 
to environmental contaminants.  
 

• While we have no control over risk factors such as age, race, family history, and 
genetics, much of our cancer risk is strongly influenced by lifestyle factors that we can 
control. Such lifestyle risk factors include cigarette smoking, obesity, alcohol 
consumption, ionizing and solar radiation, certain infectious agents (e.g., hepatitis 
viruses), occupation, and physical inactivity (Figure 3).  Those factors account about 60% 
of cancer deaths in the U.S.  Other lifestyle factors that increase risk include 
reproductive patterns, sexual behavior, and medications. However, even when no 
modifiable risk factors are known that can reduce the risk of developing a cancer, 
screening and early diagnosis may prevent or reduce the risk of death. 
 

https://surveillance.cancer.gov/devcan/canques.html
https://surveillance.cancer.gov/devcan/canques.html
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• While little is known about the causes of some types of cancer (e.g., brain tumors), for 
many types of cancer, specific risk factors have been identified. For some cancers, these 
known risk factors account for a significant proportion of cancer occurrence (e.g., 85-
90% of lung cancer is attributable to smoking; 95% of cervical cancer is due to the 
Human Papilloma Virus). Communities and counties can vary widely in terms of known 
risk factors for cancer, contributing to the variability of cancer rates. While age and 
gender distributions in a community can routinely be accounted for, lack of information 
about other known determinants of cancer incidence (such as smoking histories) in a 
given population makes it difficult to attribute any observed excess or deficit in cancer 
rates to a given cause. 
 

• Well-designed epidemiological studies, in addition to toxicological research, are 
necessary to answer questions about the extent to which an environmental exposure 
may be contributing to the occurrence of cancers in human populations. Indeed, most 
known human carcinogens have been identified through epidemiologic studies of 
occupational groups. Cancer risks are much more likely to be detected in the workplace 
rather than in a community setting since (1) occupational exposures are generally much 
greater than community exposures; (2) it is frequently possible to estimate past 
exposures in a workplace using industrial hygiene data, job histories, and other data; 
and (3) it is usually possible to identify all the people who worked at a workplace for a 
particular time period using personnel records.  
 

• State and federal regulatory standards and guidelines are intended to limit exposures to 
potential carcinogens to very low risks, for example, one additional cancer in 100,000 
people with lifetime exposure. This level of cancer risk is purposefully many thousands 
of times lower than cancer risks that can be detected by epidemiologic studies or 
examination of community cancer rates.  
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Table 1. Observed and Expected Cancer Incidence Among Males 

Cancer 
Observed 

Cases 
Expected 

Cases 

Observed to 
Expected 

Ratio 

95% 
Confidence 

Interval of Ratio 

All Cancers Combined 471 478 0.98 (0.90, 1.08) 

Bladder 43 35 1.24 (0.89, 1.66) 

Brain 8 7 1.12 (0.49, 2.21) 

Colorectal 39 41 0.96 (0.68, 1.31) 

Esophagus 6 7 0.84 (0.31, 1.82) 

Hodgkin Lymphoma 4 3 1.37 (0.37, 3.51) 

Kidney 23 21 1.12 (0.71, 1.68) 

Larynx 3 5 0.60 (0.12, 1.76) 

Leukemia 18 20 0.89 (0.53, 1.41) 

Liver 8 10 0.80 (0.35, 1.58) 

Lung 46 57 0.81 (0.59, 1.07) 

Melanoma 26 32 0.81 (0.53, 1.19) 

Multiple Myeloma 10 8 1.26 (0.60, 2.32) 

Non-Hodgkin Lymphoma 28 26 1.09 (0.73, 1.58) 

Oral 12 16 0.73 (0.38, 1.28) 

Pancreas  14 13 1.07 (0.59, 1.80) 

Prostate 150 128 1.17 (0.99, 1.37) 

Soft tissue  4 4 1.08 (0.29, 2.76) 

Stomach 7 8 0.91 (0.37, 1.88) 

Testes 5 6 0.91 (0.29, 2.12) 

Thyroid 7 6 1.26 (0.51, 2.60) 
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Figure 1. Cancer Rates Among Males 
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Table 2. Observed and Expected Cancer Incidence Among 
Females 

Cancer 
Observed 

Cases 
Expected 

Cases 

Observed to 
Expected 

Ratio 

95%  
Confidence 

Interval of Ratio 

All Cancers Combined 499 500 1.00 (0.91, 1.09) 

Bladder 8 12 0.67 (0.29, 1.32) 

Brain 4 6 0.67 (0.18, 1.73) 

Breast 166 152 1.09 (0.93, 1.27) 

Cervix 5 5 0.92 (0.30, 2.15) 

Colorectal 47 45 1.05 (0.77, 1.39) 

Esophagus 1 3 0.38 (0.01, 2.13) 

Hodgkin Lymphoma 4 2 1.74 (0.47, 4.45) 

Kidney 7 12 0.60 (0.24, 1.23) 

Larynx 3 1 2.38 (0.49, 6.96) 

Leukemia 13 14 0.91 (0.48, 1.55) 

Liver 2 5 0.41 (0.05, 1.49) 

Lung 69 65 1.07 (0.83, 1.35) 

Melanoma 29 25 1.14 (0.76, 1.64) 

Multiple Myeloma 6 6 0.94 (0.35, 2.05) 

Non-Hodgkin Lymphoma 23 22 1.05 (0.67, 1.58) 

Oral 5 8 0.59 (0.19, 1.38) 

Ovary 12 13 0.93 (0.48, 1.62) 

Pancreas  13 13 1.00 (0.53, 1.70) 

Soft tissue  1 3 0.32 (0.01, 1.81) 

Stomach 3 5 0.63 (0.13, 1.85) 

Thyroid 10 17 0.60 (0.29, 1.10) 

Uterus 34 35 0.98 (0.68, 1.37) 

 



C A N C E R  O C C U R R E N C E  I N  W H I T E  B E A R  T O W N S H I P , W H I T E  B E A R  L A K E  A N D  G E M  
L A K E - F I V E  C E N S U S  T R A C T S  

13 

Figure 2. Cancer Rates Among Females 
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Figure 3. Estimate of U.S. cancer mortality attributable to 
various known risk factors 

 
Colditz G.A., Wei E.K. Relative Contributions of Biologic and Social and Physical Environmental Determinants of Cancer Mortality. 
Annual Review of Public Health, 2012;33:137-156. 
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