
 

 
WATER: THE RISKY BUSINESS 

 

 

 
 

 
By:   Joyati Debnath, Winona State University, jdebnath@winona.edu, and  

M. A. Karim, Kennesaw State University, mkarim4@kennesaw.edu 



1 
 

Water: The Risky Business 
 

SUMMARY OF MODULE 

Water sources can be divided into two categories: surface water and ground water. The 
focus in this module is to make the students more aware of the water pollution, either 
industrial or domestic; approximately 25 million people die from water pollution. Developing 
mathematical models that helps to understand how to control the water quality is of great 
importance. Pertaining to water, the questions that are addressed in the first part of the 
module are i) What is risk, ii) Why risk perception is important, iii) Why risk assessment is 
critical, iv) What kind of data is necessary, v) What methodology is needed, and vi) How risk 
assessment results are used. In the second part of the module, data analysis technique and 
mathematical models will be developed for assessing the quality of water.  Many factors 
affect the water quality:   the levels of dissolved oxygen; the presence of nitrates, chlorides, 
phosphates; the level of suspended solids; environmental hormones; chemical oxygen 
demand, such as heavy metals, and the presence of bacteria. Pollutants from agricultural 
operations also contribute to the water quality.  

Note to teachers:  Teacher notes appear in dark red in the module, allowing 
faculty to pull these notes off the teacher version to create a student version of the 
module.   
 
TARGET AUDIENCE: 

This is an interdisciplinary module written for undergraduate students in any junior/senior 
level courses in environmental engineering, mathematics and environmental science courses 
with concentrations in civil engineering, environmental engineering, chemical engineering, 
chemistry, biology, environmental science, and toxicology. This module can also be used as 
an independent study in any of the above disciplines.  
 
PREREQUISITES: 

The prerequisites are Calculus, some Statistics, and a first course in General Chemistry. 
 
TOPICS: 

The topics in this module include an introduction to risk-assessment related to water 
resources, risk-perception of water pollution and shortage, data collection and analysis, and 
mathematical modeling.  
 
GOALS: 

Our goals are to introduce the concept of risk assessment and management in connection 
with water resources. 
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ANTICIPATED NUMBER OF MEETINGS:  

This module requires 5-7 class periods. The first two meetings are spent in introducing the 
concept of risk involved with water pollution and shortage. The next class periods are on the 
methodology of data collection and analysis, including mathematics modeling.  
 
CLASS SCHEDULE 
 
Day 1.  Students understand the risk by definitions and problem solving. Students will be 
thinking and discussing about i) What is risk? ii) How is risk assessed? iii) How are the risk 
analysis results used in decision-making?   
 
Day 2.  Students will take the quiz with multiple choice questions and solve the exercises to 
quantify the risk and compare with USEPA acceptable risk factor.   
 
Day 3. Students utilize the Water Quality Index (WQI) Model and experiment with 
relationships.  Students are allowed to change numbers and develop assumptions that 
changes water quality.  Students will be thinking and discussing about i) Which biological 
substances are independent and which are dependent? ii) Are there any factors that are 
related mathematically and/or biologically?  Why or Why not?  Explain  
 
Day 4. Students start analyzing the first site, keep records, and find mathematical 
relationships, and biological factors that are connected. 
 
Day  5.    Students start analyzing the second site and continue similar inquiries. 
 
Day 6 and 7.  Continue analysis, develop mathematical model, keep records, and write 
reports and journal the experience and what has been learned from the analysis.   
   
 
LEARNING OUTCOMES:  

After taking this module the students will be able to: 

 Gain an understanding of basic concept of risk.  

 Learn the methodology used to collect and analyze data.  

 Apply critical thinking skills to their life.  

 Understand the connections with water pollution and environment. 

 Find the mathematical relationships and various biological influences. 

 Use technology in their data analysis.   

 Recognize data correlations and to apply their knowledge of functions to analyze the 
data. 

 Enhance their writing and problem solving skills. 
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Section 1.0 INTRODUCTION 

Risk exists in every action that is carried out by human beings in their daily lives. That is any 
human endeavor carries some risk, but some are much more risky than others depending on 
the magnitude of risk that is tolerable in specific circumstances. Risk management involves 
determining policy decisions that weighs the results of a risk assessment with the costs and 
benefits of the decision, as well as the public acceptance of the decision.  

Risk assessment is the determination of quantitative and/or qualitative value of risk related 
to a concrete situation and a recognized threat (also called hazard). Quantitative risk 
assessment requires calculations of two components of risk (R): the magnitude of the 
potential loss (L), and the probability (p) that the loss will occur. Acceptable risk is a risk that 
is understood and tolerated usually because the cost or difficulty of implementing an 
effective countermeasure for the associated vulnerability exceeds the expectation of loss.  

According to the Water Sector-Specific Plan of US Department of Homeland Security 
(USDHS) and US Environmental Protection Agency (USEPA), the Water Sector’s vision is a 
secure and resilient drinking water and wastewater infrastructure that provides clean and 
safe water as an integral part of daily life, ensuring the economic vitality of and public 
confidence in the Nation’s drinking water and wastewater services through a layered 
defense of effective preparedness and security practices in the sector. Water sector’s main 
goals in support of the vision are to: (1) sustain protection of public health and the 
environment; (2) recognize and reduce risks in the Water Sector; (3) maintain a resilient 
infrastructure; and (4) increase communication, outreach, and public confidence. Sector 
assets are vulnerable to a variety of separate or combined attack methods and natural 
disasters. Plausible attack methods include explosive devices; contamination in drinking 
water distribution systems; sabotage of water treatment systems; hazardous material 
releases; and cyber-attacks on Supervisory Control and Data Acquisition (SCADA) systems. 
Natural incidents such as earthquakes, hurricanes, tornadoes, floods, and pandemics also 
pose threats to the Water Sector (USDHS and USEPA, 2010).  

Current module aligns with goal 4 of the Water Sector-Specific Plan. It is expected that 
introducing the module to undergraduate students in any junior/senior level courses in 
environmental engineering, mathematics and environmental science courses with 
concentrations in civil engineering, environmental engineering, chemical engineering, 
chemistry, biology, environmental science, and toxicology will increase the awareness of the 
students towards the water sector’s goal and hence increase their risk communication, 
outreach, and confidence.  

 

2.0 RISK OVERVIEW 

How people react to scientific evidence of risk is mediated by many factors, including how 
risk information is perceived and communicated, how people react to social and cultural 

http://en.wikipedia.org/wiki/Quantitative_property
http://en.wikipedia.org/wiki/Qualitative_data
http://en.wikipedia.org/wiki/Threat
http://en.wikipedia.org/wiki/Risk
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influences, and how choices are structured. Examples of situations where individuals’ risk 
perceptions lead them to act in ways that appear contrary to their own interests, 
overreacting to or neglecting risks abound. How can situations in which individuals are likely 
to respond poorly be identified, and what can be done to improve their responses? The 
following sections describe the factors that contribute to these behaviors, how to assess the 
risk, and how risk assessment results are used to manage risk. 
 

2.1 What is risk? 

The concepts of risk and hazard are inextricably intertwined. Hazard implies a probability of 
adverse effects in a particular situation. Risk is 
determined by this probability. In some instances the 
measure is subjective or perceived risk. Scientists and 
engineers use models to calculate estimated risk. Often 
actual data is used to estimate risk in a particular 
situation. (Davis & Cornwell, 2008).   
 
 

  Figure 1: Risk image1 
 

In other words, risk is the potential that a chosen action or activity (including the choice of 

inaction) will lead to a loss (an undesirable outcome). The notion implies that a choice having 

an influence on the outcome sometimes exists (or existed). Potential losses may also be 

called "risks".  

Risk can be defined in many different ways; however, the following definition seems to be 
the best fit for this purpose: 

Risk is the probability of threat of damage, injury, liability, loss, or any other negative 
occurrence that is caused by external or internal vulnerabilities, and that may be avoided 
through preemptive action. 

 

2.2 Why is risk perception important? 

There is an old saying” “Perception is reality”.  This is no less true for environmental 
concerns that are for politics. People respond to a risk or hazard in ways consistent to their 
perception of that risk. It is their perception that influences behavior or action (Mileti, 1993).  
Understanding public perception of natural hazards is necessary in order to impact hazard 
preparedness, and can be a problem because residents of at-risk areas often have inaccurate 
beliefs about the hazard agent and its impacts, are unaware of available adjustments, and 
may have erroneous beliefs about the effectiveness of the adjustments of which they are 
aware (Lindell and Perry, 1993). If perceptions are faulty, risk management efforts to 

                                                        
1http://www.corporatecomplianceinsights.com/refresher-risk-assessments/, accessed February 15, 2015. 
  

 

http://www.corporatecomplianceinsights.com/refresher-risk-assessments/
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improve environmental protection may be misdirected.  Figure 2.1 shows the perceived risk 
of some activities and technologies for perfect fit, experts and lay people (Davis and Masten, 
2008). For example, for experts the perception was about 800 deaths per year and for lay 
people it was less than 100 deaths per year, whereas the actual number of deaths per year 
was 1,000.  
 

 
 
Figure 2.1: Perceived risk of some activities and technologies for experts and lay people 
(Davis and Masten, 2008) 
 
Figure 2.2 shows that risk information and communication is the link between risk 
perception (i.e., people's observations, judgments and evaluations of hazards they are or 
might be exposed to) and risk management (i.e., activities of individuals or authorities to 
eliminate or mitigate the causes and/or impacts of hazardous events). In fact, risk 
communication is an indispensable component of risk management programs, and it needs 
to be based on a sound understanding of how humans perceive hazards and think about the 
associated risk. In Fig. 2.2, if the people do not understand, respond, and move away from 
the place where the weight may fall, the weight will fall on top of their head and they may 
die or get seriously injured. 
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Figure 2.2: Risk information & communication is the link between risk perception.2 
 

2.3 Why is the risk assessment important? 

In order to plan for the future, risk assessment is important. As a trivial example, the life-
time risk of death from all causes is 100% or 1.0.  In late 1980s, there were about 2.1 million 
deaths per year and of these 2.1 million deaths about 460,000 were cancer related. Without 
considering the age factor, the risk of dying from cancer in a lifetime was about 
460,000/(2.1x106) = 0.22. Annual risk (assuming a 70-year life expectancy and neglecting age 
factor) is about 0.22/70 = 0.003. In developing standards for environmental protection, the 
EPA often selects a lifetime risk in the range of 10-7 to 10-4 as acceptable (Davis and Cornwell, 
2008).  Age factor is to consider that the probability of older people and children is higher to 
die with cancer compared to young people.  
 

2.4  What data is necessary to perform risk assessment for water quality? 

Background data on pollution contaminants are necessary to perform the risk analysis, 
including:  
 

• Possible contaminants on the site; 
• Concentrations of the contaminants  
• Characteristics of sources,  
• Information related to the chemical release potential; and 
• Characteristics of the environmental setting that could affect the fate, transport, and 

persistence of the contaminants. 
 

A conceptual model of pathways and exposure points can be formed from the background 
data and site information. This conceptual model can be used to help refine data needs. 
 

                                                        
2 Bernd Rohrmann, The Australasian Journal of Disaster and Trauma Studies ISSN:  1174-4707, Volume : 2000-2, 
http://www.massey.ac.nz/~trauma/issues/2000-2/editial.htm, accessed February 15, 2015. 

http://www.massey.ac.nz/~trauma/issues/2000-2/editial.htm
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Toxicity assessment is the process of determining the relationship between exposure to a 
contaminant and increased likelihood of the occurrence or severity of adverse effects on 
people. This procedure includes hazard identification and dose-response evaluation. Hazard 
identification determines whether exposure to a contaminant causes increased adverse 
effects for humans and to what level of severity. 
 
Dose-response evaluation uses quantitative information on the quantity of the contaminant 
and relates it to the incidence of adverse health effects in an exposed population. Toxicity 
values can be determined from this quantitative relationship and used in the risk 
characterization to estimate different occurrences of adverse health effects based on various 
exposure levels. Dose is the mass of chemical received by the animal or exposed individual. 
It is usually expressed in units of milligrams per kilogram of body mass (mg/kg) as illustrated 
in Figure 2.3 (Davis and Masten, 2008). 
 

 
 
Figure 2.3: Dose response curves (Davis and Masten, 2008) 
 
 

2.5  What methodology is used to perform risk assessment? 

All data collected from exposure and toxicity assessments are reviewed to corroborate 
qualitative and quantitative conclusions about risk. The risk for each media source such as 
air, water, soil, and route of entry such as oral, ingestion, and inhalation is calculated, 
including the evaluation of compounding effects due to the presence of more than one 
chemical contaminant and combination of risk across all routes of entry. 
 
Water contaminants can cause cancer.  The quantitative risk assessment for low-dose cancer 
risk (risk below 0.01) for a single compound by a single route is calculated as:  
 

              Risk = (Intake) x (Slope factor)                               (2.1) 
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Here intake is calculated from the equations available in the literature (Davis & Cornwell, 
2008).  The slope factor is obtained from United States Environmental Protection Agency 
(USEPA) Integrated Risk Information System (IRIS). 

 
For high carcinogenic risk level (risk above 0.01), the quantitative risk assessment for a 
single compound by a single route is calculated as:  
 

           Risk = 1 – exp[– (Intake) x (Slope factor)]                             (2.2) 
 
Slope factor is the slope of the dose-response curve at very low exposure. It is the 95% upper 
confidence limit of the slope. A typical dose-response curve is shown in Figure 2.4 that can 
be used to estimate slope factor. 

  
 
Figure 2.4: Typical dose-response relationship (after Davis and Masten, 2008) 
 
The measure used to describe the potential for non-carcinogenic toxicity to occur in an 
individual is not expressed as a probability. Instead, EPA uses the non-cancer hazard 
quotient, or hazard index (HI) as follows: 

                                                               

)3.2(
RfD

Intake
HI   

 
Here, RfD = reference dose that is obtained by dividing the NOAEL (no observed adverse 
effect level) by the safety factors to account for the transfer from animals to humans. RfD 
values for non-carcinogenic effects for selected chemicals can be found in the literature. 
 
To account for multiple substances in one pathway, EPA sums the risks for each constituent: 
 

(2.4)RiskRisk iT   
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 )5.2(RiskRiskExposureTotal ij  

 
The HI for multiple substances and pathways is estimated as: 

  

)6.2(HI)(HIIndexHazard ijTT   

         
        where, i = the compounds and  j = pathways  
 
In EPA’s guidance documents, they recommend segregation of hazard index into chronic, 
sub-chronic, and short-term exposure. There are three exposure routes by which 
environmental contaminants may enter the body: inhalation (respiratory tract), ingestion 
(gastrointestinal tract), and dermal contact (skin). 
 

2.6  How are the risk assessment results used in managing risk? 

Risk management is performed to decide the magnitude of risk that is tolerable in specific 
circumstances. These are policy decisions that weigh the results of the risk assessment 
against costs and benefits and public acceptance. The risk manager recognizes that if there is 
a very high certainty of avoiding risk (that is, a very low risk, for example, 10-7) is required; 
the costs in achieving low concentrations of the contaminant are likely to be high. The idea 
of not increasing lifetime risk by more than one in a million has become commonplace in 
public health discourse and policy. It is a heuristic measure. It provides a numerical basis for 
establishing a negligible increase in risk. 

Environmental decision-making allows some discretion for deeming individual risks 
potentially "acceptable" if less than one in ten thousand chance of increased lifetime risk. 
Low risk criteria such as these provide some protection for a case where individuals may be 
exposed to multiple chemicals e.g. pollutants, food additives or other chemicals 

2.7  Homework Exercises (answers in dark red) 
 
Exercise 2.7.1:  Definitions 
 
Definition of Risk 
1. Risk is a measure of the probability and it can be expressed as Risk = (probability) x 
(severity of consequence). 
a. True 
b. False 
 
Definition of NOAEL 
2. Hazard evaluations are often based on control animal experiments, where the highest 
dose that will not cause an adverse effect, is abbreviated as. 
a. no observed adverse effect level (NOAEL) 
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b. LOEL 
c. LOAEL 
d. None of the above 
 
Carcinogenic Risk Equation 
3. For high carcinogenic risk level (risk above 0.01), the quantitative risk assessment for a 
single compound by a single route is calculated as.  
a. Risk = 1 – exp[-(Intake) (Slope factor)]  
b. Risk =(Intake)(Slope Factor) 
c. Risk = 1 + (Intake)(Slope Factor) 
d. none of the above 
e. All of the above 
 
Non-Carcinogenic Risk Equation 
4. For high carcinogenic risk level (risk below 0.01), the quantitative risk assessment for a 
single compound by a single route is calculated as.  
a. Risk = 1 – exp[-(Intake) (Slope factor)]  
b. Risk =(Intake)(Slope Factor) 
c. Risk = 1 + (Intake)(Slope Factor) 
d. none of the above 
e. all of the above 
 
Definition of Hazard Index 
5. The measure used to describe potential for noncarcinogenic toxicity to occur in an 
individual is not expressed as a probability. Instead, EPA uses. 
a. Risk 
b. the noncancer hazard quotient, or hazard index (HI) 
c. Slope Factor 
d. none of the above 
e. all of the above 
 
Equation of HI 
6. The noncancer hazard quotient, or hazard index (HI) is expressed as. 
a. HI = (Intake)(Slope Factor) 
b. HI = Intake/RfD 
c. HI =  (Intake)/(Slope Factor) 
d. HI = 1 - (Intake)(Slope Factor) 
 
Title: Definition of Risk Management 
7. The use of the results of a risk assessment to make policy decision is called. 
a. risk perception 
b. risk management 
c. risk control 
d. none of the above 
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e. All of the above 
 
Exercise 2.7.1: Characterize the risk for a chronic daily exposure by the water pathway (oral) 
of 0.03 mg/kg.d of toluene, 0.06 mg/kg.d of barium, and 0.3 mg/kg.d of xylenes.  
 
Solution: 
Given:  toluene, barium, and xylenes 
Since these are not carcinogens, sum of the individual hazard index needs to be found in this 
case. 
 
From literature or EPA IRIS: 
The oral RfD for toluene = 0.20 mg/kg . d  
(RfD = Reference dose, means the daily acceptable intake that is likely to be without 
appreciable risk. RfD = NOAEL/Safety Factor; NOAEL = No observed adverse effect level )  
 The oral RfD for barium =0.20 mg/kg . d 
 The oral RfD for xylenes =0.20 mg/kg . d 
 
From Equation, Hazard Index (HI) = Intake /RfD  
HI for toluene = 0.03 mg/kg . d / 0.20 mg/kg . d = 0.15  
HI for barium = 0.06 mg/kg . d / 0.20 mg/kg . d  = 0.30  
HI for xylenes = 0.30 mg/kg . d / 0.20 mg/kg . d = 1.50  
                                           
Therefore, total HI  = 1.95  Ans.  
 

Exercise 2.7.2: Characterize the risk for a chronic daily exposure by the water pathway (oral) 

of 1.43x10-4 mg/kg.d of tetrachloroethylene, 1.43x10-3 mg/kg.d of arsenic, and 1.43x10-4 
mg/kg.d of dichloromethane (methylene chloride). 
 
Solution: 
Given:  tetrachloroethylebne, arsenic, and dichloromethane 
Since these are all carcinogens, the sum of the individual risk needs to be found in this case. 
 
From Literature or EPA IRIS 
 The slope factor for tetrachloroethylene (oral)   =  0.052 kg . d/mg  
 The slope factor for arsenic (oral)                          = 1.500 kg . d/mg  
 The slope factor for dichloromethane (oral)        = 0.0075 kg . d/mg    
 
Since all of these provide low-dose cancer risk (risk below 0.01), 
 
Equation, Risk = Intake x Slope Factor needs to be used to calculate risk. 
 
From Equation, Risk = Intake x Slope Factor  
 
Risk for tetrachloroethylebne = 1.43x10-4 mg/kg . d  x 0.052 kg . d/mg  = 0.0000074  
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Risk for arsenic = 1.43x10-3 mg/kg . d  x 1.50 kg . d/mg                         = 0.0021450  
Risk for dichloromethane = 1.43x10-4 mg/kg . d  x 0.0075 kg . d/mg      = 0.0000011  
 
Total Risk,  RiskT = SUM [Riski] =   0.0000074+0.0021450 + 0.0000011 = 0.0021535 = 
2.15x10-3 < 0.01.  The assumption was correct. 
 
Therefore, Total Risk,  RiskT = SUM [Riski] =   0.0021535 = 2.15x10-3    Ans. 



15 
 

3.0 WHAT CAN WE DO? 

 
With an understanding of different risks that are associated with water pollution and 
shortage young undergraduate students can get involved in many ways, including ways to 
protect human health and the environment by raising awareness about potential threats to 
drinking water, local rivers, lakes, streams, wetlands, the fish and shellfish that get eaten, 
and over all aquatic ecosystems.  Water related mathematical modeling problems can be 
found in Meerschaert (2007).  The various activities including adopting a watershed; 
protecting the water source; adding water fountains to the parks, playgrounds, and 
schoolyards; learning about Clean Water Act, the nation's law for protecting our most 
irreplaceable resource; being prepared to disinfect drinking water after a natural disaster or 
an event; viewing wastewater as a source of renewable resources; and volunteering to 
monitor water. 
 

3.1 Extended Activity 

 
Visit an on-line “Adopt Your Watershed” at http://cfpub.epa.gov/surf/locate/index.cfm 
Then pick the geographic unit by choosing one of the following; zip code, city name, or 
watershed name (8 digit HUC code), etc., enter the information and submit.  Another way to 
do this is to locate your state from the drop down menu. 
 
Solution: Many answers possible.  An example is given below. 
 

 
 

http://cfpub.epa.gov/surf/locate/index.cfm
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Minnesota3

 
 

 
Part 3.  Once you get to the state, find how many watersheds are there in your state. 
 
Solution: Different answers possible for each state.  Here is one for Minnesota: There are 85 
watersheds in Minnesota with 87 counties.  
 
Part 4.  Write a paragraph about “Secchi Disk”. 

                                                        
3 The above maps were extracted from “Adopt your watershed” program. 
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Solution: Secchi Disk is an 8-inch disk with alternating black and white quadrants.  It is 
lowered into the water until it can be seen no longer.  It shows how clear the water is. Algae 
and suspended sediments in the water reduce the transparency of the water.  Secchi Disks 
can be used to get an idea of how transparent and clear the water is.   
 
The amount of algae that grows in the water is affected by the amount of nutrients coming 
from the sewage treatment plants, septic tanks and lawn and agricultural fertilizers.  The 
amount of suspended sediments in the water is washed from construction sites and urban 
storm runoff. 
 
The name Secchi Disk came from Father Pietro Angelo Secchi, who was advisor to the Pope.  
Commander Cialdi, head of the Papal Navy asked Secchito develop a way and test the water 
transparency of the Mediterranean Sea.  This instrument was dropped from the papal steam 
yacht in the Mediterranean Sea on April 20, 1865.  For more reference see 
http://water.epa.gov/type/watersheds/monitoring/upload/2003_07_01_pdf_dip_factsheet.
pdf 
 
Part 5:  Find information about the Great North American Secchi Dip-In Day 
 
Solution:  The Great North American Secchi Dip-In Day is celebrated each year in the first 2-
weeks of July.  People gather in the community to measure water transparency and the data 
is sent to US Environmental Protection Agency (EPA).  They also accept data obtained using 
other water instruments on temperature, pH, etc.  More than 800 volunteers observed the 
first Dip-In Day in 1994 across six Midwest states-Indiana, Illinois, Michigan, Minnesota, 
Ohio, and Wisconsin.  In 1995 the Dip-In was expanded to include volunteers from across 
North America. Over 2,000 volunteers from 37 states and 2 provinces from Canada joined in. 

 

4.0 CONCLUSION 

The most important thing about water quality is the amount 
of chemical, physical and biological substance present in the 
water. Water Quality is the measure of the condition of the 
water relative to being safe for human use. It tells us whether 
the water is polluted or not.  Industrial and commercial 
activities, runoff from agricultural areas, runoff from urban 
areas, and discharge of treated and untreated sewage are 
the main reason for deteriorating water quality.  
 
The Data Analysis portion of the module is open ended and 
there are no correct nor wrong answers.  Instructors need to 
use their discretion for the correctness of the approach 

students take and what they submit as reports. 

 

http://water.epa.gov/type/watersheds/monitoring/upload/2003_07_01_pdf_dip_factsheet.pdf
http://water.epa.gov/type/watersheds/monitoring/upload/2003_07_01_pdf_dip_factsheet.pdf
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As you become more aware of water use and its quality you can move on with physical and 
chemical factors that influence the characteristics of the water. Physical factors include 
temperature, suspended sediment, turbidity, color and odor.  Chemical factors include 
several things like pH, dissolved oxygen (DO), biological oxygen demand (BOD), and chemical 
oxygen demand (COD). Other substances that can affect water quality are the presence of 
elements like nitrogen, phosphorus, arsenic, lead and mercury. The amount of biological 
elements like fecal coli and E. coli in water can be dangerous for human consumption.  All 
these different elements, including temperature, are measured in different units and can be 
very complex. WQI considered all the scientific information and expressed water quality as a 
single number between 0 and 100 where a higher number indicates better water quality.  
We hope this module will help you to answer simple questions like, “Can I swim in this 
water, eat this fish, or drink the water without getting sick?” 
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