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Water Pollution #1: Sediment Pollution!
Basic Information for All Water Pollutants
· Point Sources of Water Pollution: Discharged into environment via pipes/sewers into specific places.

· Non-point Sources of Water Pollution: Pollutants entering water from large areas rather than a single point

· Common Water Pollution Indicators: 1) Hazardous bacterial levels, dead fish, or lots of algae, 2) SERIOUS birth defects in almost 50% of animals studied, and 3) Exotic species present.
Sediment is the loose sand, clay, silt and other soil particles that settle at the bottom of a body of water. Sediment can come from soil erosion or from the decomposition of plants and animals. Wind, water, and ice help carry these particles to rivers, lakes, and streams.

Facts about Sediment

The Environmental Protection Agency lists sediment as the most common pollutant in rivers, streams, lakes and reservoirs.While natural erosion produces nearly 30 percent of the total sediment in the United States, accelerated erosion from human use of land accounts for the remaining 70 percent. The most concentrated sediment releases come from construction activities, including relatively minor home-building projects such as room additions and swimming pools. 

Sediment pollution causes $16 billion in environmental damage annually.
Ecological Problems Caused by Sediment
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Disease Infectious Agent
Typhoid fever Salmonelia typhi (bacterium)
Cholera Vibtio cholerae (bacterium).
Salmonellosis Salmoneila species (bacteria)
Diafrhea Escherichia coli,
Campylobacter species
(bacteria)

Infectious hepatitis  Hepatitis A virus

Poliomyelitis Poliovirus

Dysentery Shigella species (bacteria)

i Entamoeba histolytica

(protozoan)

Giardiasis Giardia intestinalis.
(protozoan)

Numerous parasitic - (Roundworms, flatworms)
diseases




Sediment entering stormwater degrades the quality of water for drinking, wildlife and the land surrounding streams in the following ways:

-Sediment fills up storm drains and catch basins to carry water away from roads and homes, which increases the potential for flooding.

-Water polluted with sediment becomes cloudy, preventing animals from seeing food.

-Murky water prevents natural vegetation from growing in water.

-Sediment in stream beds disrupts the natural food chain by destroying the habitat where the smallest stream organisms live and causing massive declines in fish populations.

-Sediment increases the cost of treating drinking water and can result in odor and taste problems.

-Sediment can clog fish gills, reducing resistence to disease, lowering growth rates, and affecting fish egg and larvae development.

-Nutrients transported by sediment can activate blue-green algae that release toxins and can make swimmers sick.

-Sediment deposits in rivers can alter the flow of water and reduce water depth, which makes navigation and recreational use more difficult
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Water Pollution #2: raw sewage!

Basic Information for All Water Pollutants

· Point Sources of Water Pollution: Discharged into environment via pipes/sewers into specific places.

· Non-point Sources of Water Pollution: Pollutants entering water from large areas rather than a single point

· Common Water Pollution Indicators: 1) Hazardous bacterial levels, dead fish, or lots of algae, 2) SERIOUS birth defects in almost 50% of animals studied, and 3) Exotic species present.
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Raw Sewage is a water-carried waste, in solution or suspension, which is intended to be removed from a community. Also known as wastewater, it is more than 99% water and is characterized by volume or rate of flow, physical condition, chemical constituents and the bacteriological organisms that it contains.

Classes of sewage include sanitary, commercial, industrial, agricultural, and surface runoff. The wastewater from residences and institutions, carrying body wastes, washing water, food preparation wastes, laundry wastes, and other waste products of normal living, are classed as domestic or sanitary sewage.

All categories of sewage are likely to carry pathogenic organisms that can transmit disease to humans and other animals; contain organic matter that can cause odor and nuisance problems; hold nutrients that may cause eutrophication of receiving water bodies; and can lead to ecotoxicity. Proper collection and safe, nuisance-free disposal of the liquid wastes of a community are legally recognized as a necessity in an urbanized, industrialized society.The reality is, however, that around 90% of wastewater produced globally remains untreated causing widespread water pollution, especially in low-income countries.
When sewer lines break (which are connected to homes and industries), a release of pathogens can occur. Pathogens are disease-causing agents. These pathogens can enter into the surface water and ultimately end up in the ocean. The can also enter groundwater systems through percolation of the sewage water. 
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Water Pollution #3: disease-causing agents
Basic Information for All Water Pollutants

· Point Sources of Water Pollution: Discharged into environment via pipes/sewers into specific places.

· Non-point Sources of Water Pollution: Pollutants entering water from large areas rather than a single point

· Common Water Pollution Indicators: 1) Hazardous bacterial levels, dead fish, or lots of algae, 2) SERIOUS birth defects in almost 50% of animals studied, and 3) Exotic species present.
Disease-causing agents, also known as pathogens, usually enter the water via raw sewage. The main sources of these pathogens are from untreated human and animal wastes. Disease-causing agents in freshwater cause 25 million deaths annually. 2.5 billion humans in this world lack sanitation (treatment of wastewater).
One example of a disease-causing agent that can be found in wastewater is Schistosomiasis. This disease is caused by a flatworm that temporarily resides in a freshwater snail. The host snail releases eggs from its feces into water. The eggs hatch and infest snail foot. The Schostosomiasis worm grows inside the snail, and then swims off a snail onto human skin. The worm enzymes break down human skin and enter into the human body, where it begins to eat red blood cells. The symptoms of this worm infection include abdominal pain, skin rash, anemia, and general fatigue. 
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Drinking water supplies in the United States are among the safest in the world. However, even in the U.S., drinking water sources can become contaminated, causing sickness and disease from waterborne germs, such as Cryptosporidium, E. coli, Hepatitis A, Giardia intestinalis, and other pathogens.

Drinking water sources are subject to contamination and require appropriate treatment to remove disease-causing agents. Public drinking water systems use various methods of water treatment to provide safe drinking water for their communities.

A List of the Most serious water pollutants in terms of health
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Water Pollution #4: inorganic plant nutrients
Basic Information for All Water Pollutants

· Point Sources of Water Pollution: Discharged into environment via pipes/sewers into specific places.

· Non-point Sources of Water Pollution: Pollutants entering water from large areas rather than a single point

· Common Water Pollution Indicators: 1) Hazardous bacterial levels, dead fish, or lots of algae, 2) SERIOUS birth defects in almost 50% of animals studied, and 3) Exotic species present.
Another class of water pollutants are inorganic plant nutrients; they are water-soluble nitrates (NO3) and phosphates (PO4) that cause excessive growth of algae and other water plants, which deplete the water's oxygen supply. This process is called eutrophication. This process kills fish and, when found in drinking water, can kill young children.

Nitrates and phosphates are commonly found in fertilizers that are applied to our agricultural crops. These nitrates and phosphates are often limiting nutrients in nature. So, the influx of these nutrients cause plants to grow. However, when irrigation or precipitation takes place on the agricultural fields, the fertilizers can runoff into the nearest creek or river. This causes a drastic increase in inorganic nutrients in the freshwater systems.
Animal waste (human or agricultural) can also be a source of inorganic plant nutrients in the water. Animal waste tends to be high in nitrate and phosphate content. Runoff of animal waste will pollute the nearest waterway with an abundance of nutrients. 
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Red Tide: bloom of dinoflagellates, an algae, caused by an increase in plant nutrients
[image: image9.png]HEAD (SOURC]

'E, HEADWAT)
i
\

ERS)

MOUTH

orsrarmvTaRtes




[image: image10.png]


Water Pollution #5: heavy metals
Basic Information for All Water Pollutants

· Point Sources of Water Pollution: Discharged into environment via pipes/sewers into specific places.

· Non-point Sources of Water Pollution: Pollutants entering water from large areas rather than a single point

· Common Water Pollution Indicators: 1) Hazardous bacterial levels, dead fish, or lots of algae, 2) SERIOUS birth defects in almost 50% of animals studied, and 3) Exotic species present.


We’re not talking Ozzy here, but in fact heavy metals that can be very harmful to your health if found in your drinking water.


[image: image11.png]


Severe effects include reduced growth and development, cancer, organ damage, nervous system damage, and in extreme cases, death. Exposure to some metals, such as mercury and lead, may also cause development of autoimmunity, in which a person's immune system attacks its own cells. This can lead to joint diseases such as rheumatoid arthritis, and diseases of the kidneys, circulatory system, and nervous system. 


The young are more prone to the toxic effects of heavy metals, as the rapidly developing body systems in the fetus, infants and young children are far more sensitive. Childhood exposure to some metals can result in learning difficulties, memory impairment, damage to the nervous system, and behavioural problems such as aggressiveness and hyperactivity. At higher doses, heavy metals can cause irreversible brain damage. Children may receive higher doses of metals from food than adults, since they consume more food for their body weight than adults.


Toxic metals can be present in industrial, municipal, and urban runoff, which can be harmful to humans and aquatic life. Increased urbanization and industrialization are to blame for an increased level of trace metals, especially heavy metals, in our waterways. There are over 50 elements that can be classified as heavy metals, 17 of which are considered to be both very toxic and relatively accessible. Toxicity levels depend on the type of metal, it's biological role, and the type of organisms that are exposed to it.


The heavy metals linked most often to human poisoning are lead, mercury, arsenic and cadmium. Other heavy metals, including copper, zinc, and chromium, are actually required by the body in small amounts, but can also be toxic in larger doses. 


Heavy metals in the environment are caused by air emissions from coal-burning plants, smelters, and other industrial facilities; waste incinerators; process wastes from mining and industry; and lead in household plumbing and old house paints. Industry is not totally to blame, as heavy metals can sometimes enter the environment through natural processes. For example, in some parts of the U.S., naturally occurring geologic deposits of arsenic can dissolve into groundwater, potentially resulting in unsafe levels of this heavy metal in drinking water supplies in the area. Once released to the environment, metals can remain for decades or centuries, increasing the likelihood of human exposure.


In addition to drinking water, we can be exposed to heavy metals through inhalation of air pollutants, exposure to contaminated soils or industrial waste, or consumption of contaminated food. Because of contaminated water, food sources such as vegetables, grains, fruits, fish and shellfish can also become contaminated by accumulating metals from the very soil and water it grows from.

In 1932, the Chisso Corporation in Minimata, Japan, made a product called acetaldehyde. This products was used in many war time products. Mercury was a byproduct of this chemical creation. The Chisso Corp. decided to discharge the mercury byproduct into the bay. At first, cats and fish of the area began acting strange. Then, humans starting losing motor control, and became paralyzed. The nervous system damage was traced back to mercury contamination in the fish, on which the humans were eating. 1,784 people died and the Chisso Corp. was ordered to pay out 86 million in compensation to the families. 
Water Pollution #6: Thermal pollution
Basic Information for All Water Pollutants

· Point Sources of Water Pollution: Discharged into environment via pipes/sewers into specific places.

· Non-point Sources of Water Pollution: Pollutants entering water from large areas rather than a single point

· Common Water Pollution Indicators: 1) Hazardous bacterial levels, dead fish, or lots of algae, 2) SERIOUS birth defects in almost 50% of animals studied, and 3) Exotic species present.
Thermal pollution is the degradation of water quality by any process that changes ambient water temperature. 
A common cause of thermal pollution is the use of water as a coolant by power plants and industrial manufacturers. When water used as a coolant is returned to the natural environment at a higher temperature, the change in temperature decreases oxygen supply, and affects ecosystem composition. Urban runoff–stormwater discharged to surface waters from roads and parking lots–can also be a source of elevated water temperatures.

When a power plant first opens or shuts down for repair or other causes, fish and other organisms adapted to particular temperature range can be killed by the abrupt change in water temperature known as "thermal shock."

Elevated temperature typically decreases the level of dissolved oxygen of water. This can harm aquatic animals such as fish, amphibians, and other aquatic organisms. Thermal pollution may also increase the metabolic rate of aquatic animals, as enzyme activity, resulting in these organisms consuming more food in a shorter time than if their environment were not changed. An increased metabolic rate may result in fewer resources; the more adapted organisms moving in may have an advantage over organisms that are not used to the warmer temperature. As a result, food chains of the old and new environments may be compromised. Some fish species will avoid stream segments or coastal areas adjacent to a thermal discharge. Biodiversity can be decreased as a result.
High temperature limits oxygen dispersion into deeper waters, contributing to anaerobic conditions. This can lead to increased bacteria levels when there is ample food supply. Many aquatic species will fail to reproduce at elevated temperatures.

Primary producers are affected by warm water because higher water temperature increases plant growth rates, resulting in a shorter lifespan and species overpopulation. This can cause an algae bloom which reduces oxygen levels.
Case Study #1: Thailand

Cultural Information of the River: The Chao Phraya is the most important river system in Thailand. Comprising four major, upstream tributaries, the river flows southwards through Bangkok before emptying into the Gulf of Thailand. In 2009, the population of the Chao Phraya River basin was nearly 13 million people. Due to its profound cultural and historical significance, many revere the Chao Phraya as the ‘heart’ of Thailand, and the river basin is widely regarded as the most important food production area in the country. In addition, much of the upstream river and associated wetlands are very rich in wildlife – the Chao Phraya and its tributaries boast over 300 species of fish, for example. 
Industries Surrounding the River: The river basin is also vital to the country’s economy. Over 30,000 industrial facilities are located in the Chao Phraya basin, including pulp and paper, textile and dyeing, rubber and food production industries. However, the ongoing industrialisation competes with traditional uses such as fishing or water for agriculture, and also with the provision of safe drinking water to Thailand’s biggest metropolis – Bangkok.
Scientist Observations of River: Measurements were taken at different points along the river. 




	Points Along the River
	A
	B
	C
	D
	E

	NO3 (Nitrates)

ppm
	0.06 ppm
	0.08 ppm
	0.10 ppm
	0.04 ppm
	0.06 ppm

	PO4 (Phosphates)

ppm
	0.5 ppm
	0.3 ppm
	0.2 ppm
	0.3 ppm
	0.4 ppm

	Turbidity FTU (Sediments) 
	100 FTU
	80 FTU
	10 FTU
	5 FTU
	5 FTU

	Mercury (Hg) ppb
	20 ppb
	20 ppb
	15 ppb
	15 ppb
	2 ppb

	Temperature ⁰C
	10 ⁰C
	12 ⁰C
	11 ⁰C
	10 ⁰C
	11 ⁰C

	E. coli (# of colonies) 
	5
	6
	4
	5
	6


Case Study #2: russia
Cultural Information of the River: The Russian Neva, the third largest river in Europe in terms of average discharge, supplies St Petersburg and its 5 million inhabitants with all its drinking water.Despite this critical role, its waters remain largely unprotected from contamination with hazardous chemicals as a result of both formal and informal industrial activities.
Industries Surrounding the River: St Petersburg and its surroundings are home to a large number of diverse industrial enterprises, including a substantial concentration of electric and electronic equipment manufacturers. While the final products are ‘high tech’, their production uses a wide range of hazardous chemicals, which generate large quantities of liquid wastes. In the St Petersburg area, these are either discharged directly into the Neva River or directed to one of three large common effluent treatment plants. The solid waste (sludge) from the treatment plants was, until recently, sent to landfill. Here the sludge ended up in disposal pits where it could continue to produce liquid wastes, which have the potential to pollute surface waters, groundwater, and soil.
Scientist Observations of River: Measurements were taken at different points along the river. 



	Points Along the River
	A
	B
	C
	D
	E

	NO3 (Nitrates)

ppm
	0.06 ppm
	0.08 ppm
	1 ppm
	5 ppm
	5 ppm

	PO4 (Phosphates)

ppm
	1 ppm
	3 ppm
	15 ppm
	10 ppm
	10 ppm

	Turbidity FTU (Sediments) 
	100 FTU
	80 FTU
	80 FTU
	75 FTU
	85 FTU

	Mercury (Hg) ppb
	1 ppb
	2 ppb
	1 ppb
	2 ppb
	2 ppb

	Temperature ⁰C
	7 ⁰C
	5 ⁰C
	5 ⁰C
	5 ⁰C
	25 ⁰C

	E. coli (# of colonies) 
	30
	20
	25
	25
	30


Case Study #3: The Philippines
Cultural Information of the River: The extensive Marilao River System in the province of Bulacan, near Manila in the Philippines, now holds the dubious distinction of being labelled by the Blacksmith Institute as one of the world’s dirtiest river. Shellfish and freshwater fish from the Marilao River System, widely consumed by the population in the area and in metropolitan Manila, also displayed evidence of metal contamination, in some cases with levels in excess of established limits for human consumption.
Industries Surrounding the River:  The report by the Institute points to the high levels of pollution being due to wastes received from various sources, including tanneries, gold and precious metals refineries, a legacy of lead-smelting waste, from numerous municipal dumpsites, and from small-scale lead recycling facilities along the river.
Scientist Observations of River: Measurements were taken at different points along the river. 





	Points Along the River
	A
	B
	C
	D
	E

	NO3 (Nitrates)

ppm
	3 ppm
	2 ppm
	1 ppm
	2 ppm
	3 ppm

	PO4 (Phosphates)

ppm
	1 ppm
	3 ppm
	15 ppm
	10 ppm
	10 ppm

	Turbidity FTU (Sediments) 
	120 FTU
	100 FTU
	100 FTU
	95 FTU
	105 FTU

	Mercury (Hg) ppb
	2 ppb
	1 ppb
	1 ppb
	1 ppb
	2 ppb

	Temperature ⁰C
	28 ⁰C
	26 ⁰C
	20 ⁰C
	5 ⁰C
	5 ⁰C

	E. coli (# of colonies) 
	60
	3
	3
	3
	2


Water Pollution Station information
Directions: There are six main water pollution categories. Using rotations, answer the following questions about each of the water pollution types. You will then use this information to solve scientific water pollution case studies. 
Water Pollution Type 1: ______________________________________________ (Name)

	Basic Information of Pollutant
	Where Does the Pollutant Come From?



	Ecological Impacts of Pollutant:
	Human Health Effects of Pollutant:




Water Pollution Type 2: ______________________________________________ (Name)

	Basic Information of Pollutant
	Where Does the Pollutant Come From?



	Ecological Impacts of Pollutant:
	Human Health Effects of Pollutant:




Water Pollution Type 3: ______________________________________________ (Name)

	Basic Information of Pollutant
	Where Does the Pollutant Come From?



	Ecological Impacts of Pollutant:
	Human Health Effects of Pollutant:




Water Pollution Type 4: ______________________________________________ (Name)

	Basic Information of Pollutant
	Where Does the Pollutant Come From?



	Ecological Impacts of Pollutant:
	Human Health Effects of Pollutant:




Water Pollution Type 5: ______________________________________________ (Name)

	Basic Information of Pollutant
	Where Does the Pollutant Come From?



	Ecological Impacts of Pollutant:
	Human Health Effects of Pollutant:




Water Pollution Type 6: ______________________________________________ (Name)

	Basic Information of Pollutant
	Where Does the Pollutant Come From?


	Ecological Impacts of Pollutant:
	Human Health Effects of Pollutant:



Water case study analysis 
Directions: For each case study, analyze the information and scientific data that is provided on the case study. Determine which type of pollutant is affecting the river. And then, answer the questions below. 
Case Study 1: _________________________________________ (Name)

A) Describe the cultural importance of the river.
B) Based upon the data, which pollutants have increased down the river? 

C) Based upon the data, which industries are most likely found along the river? At what points are these industries found?

D) Since the people of Thailand rely on this water, what types of human health problems could occur because of the increase of this pollutant?

E) How would your group fix this problem?

Case Study 2: _________________________________________ (Name)

A) Describe the cultural importance of the river.

B) Based upon the data, which pollutants have increased down the river? 

C) Based upon the data, which industries are most likely found along the river? At what points are these industries found?

D) Since the people of Russia rely on this water, what types of human health problems could occur because of the increase of this pollutant?

E) How would your group fix this problem?

Case Study 3: _________________________________________ (Name)

A) Describe the cultural importance of the river.

B) Based upon the data, which pollutants have increased down the river? 

C) Based upon the data, which industries are most likely found along the river? At what points are these industries found?

D) Since the people of Philippines rely on this water, what types of human health problems could occur because of the increase of this pollutant?

E) How would your group fix this problem?
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