


The Water Resources of Earth  

 
Over 70% of our Earth's surface is covered by water  

 Although water is seemingly abundant, the real issue is the amount of fresh water available 

   

97.5% of all water on Earth is salt water, leaving only 2.5% as fresh water   

 

Nearly 70% of that fresh water is frozen in the icecaps of Antarctica and Greenland;  

most of the remainder is present as soil moisture, 

 or lies in deep underground aquifers as groundwater not accessible to human use. 

   

< 1% of the world's fresh water (~0.007% of all water on earth) is accessible for direct human uses.  

 

This is the water found in lakes, rivers, reservoirs and those underground sources that are shallow 

 enough to be tapped at an affordable cost.  

 

Only this amount is regularly renewed by rain and snowfall,  

and is therefore available on a sustainable basis. 
 



Blue Planet vs. Brown Planet 



Surface water is the water that is available on the 

ground surface~ the water that we can see. 

 

 Surface water is a drinkable water source  

(fresh water) 

SURFACE WATER 



Surface Waters include: 

 

 Rivers 

 Streams 

 Lakes and Ponds 

 Reservoirs 

 Wetlands 
 

  

 

 

Surface Waters DO NOT include OCEANS….they are their own category! 







Surface Water Pollution can be grouped  

into two types: 

 

Point Source   

 

And 

 

Non Point Source 

 



NONPOINT SOURCES 

Urban streets 

Suburban 
development 

Wastewater 
treatment 
plant 

Rural homes 

Cropland 

Factory 

Animal feedlot 

POINT 
SOURCES 



POINT SOURCE 

 

Can be traced back to a  

 

Single point 

 

(industrial discharge) 
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The Nashua River in Central Mass. was 

heavily used for industry during the colonial 

period and the early United States.  

 

During the late 18th century and early 19th 

century, the heavy concentration of dye 

manufacturing and paper mills in and near 

Fitchburg resulted in pollution that 

notoriously turned the river various colors 

downstream from the factories. 

By the early-1990s, most of the industry 

was still located along the river, but many 

parts of the river were once again safe for 

swimming. 



New laws resulted in much cleaner waters 

Nashua River, Fitchburg 

1960’s Today 



The most significant 

source of 

water pollution 

 to surface waters Is 

from  

stormwater runoff 

(a non point source) 

When you hear non point source- think “Preventable Personal Pollution” 



Wildlife 
Manure from Agriculture 

Illegal dumping and improper 

 hazardous materials storage 

Un-swept roads, unmanaged construction sites  

And bare spots on lawns 

DOG 

WASTE 

Causes turbidity in our waters 

Suffocating fish and other aquatic life and  

Causing the stream bottom to become sandy 
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Contains bacteria and parasites as well as 

organic matter and nutrients (nitrogen and 

phosphorus) 

 

In addition to diseases, organic matter and 

nutrients can degrade water quality. In water, 

the waste decays, uses up dissolved oxygen 

and releases ammonia. Low oxygen levels, 

increased ammonia and warm waters can kill 

fish. 
 

Excess nutrients can lead to cloudy, green 

water from accelerated algae and weed growth. 

Taken from theilovedogssite.com 



Stuff you didn't really want to know about dog waste.... 

It is estimated that an average dog 

produces 3/4 lbs.of waste per day 

 

1 gram of dog waste contains 23 million 

fecal coliform bacteria 

(almost twice as much as human waste) 

Cats are not innocent, either…. 

           but they usually bury their waste 

http://www.softpedia.com/screenshots/Angel-Cat-Screensaver_1.png


Thermal Pollution 
*Thermal pollution is the degradation of water quality by any process that changes water temperature 
 

 

Urban runoff–stormwater discharged to surface waters from roads and parking lots–is a 

source of elevated water temperatures. 

 

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 in water.  

 

High temperatures limits Oxygen dispersion into deeper waters, creating or contributing to 

anaerobic conditions. 

 

High temperatures can cause an increase in bacteria levels. 
 

Can occur when rainwater washes over hot pavement, heats 
up and then flows into water bodies raising the 
temperature of the stream or lake. 



Simple things we can do  
to help the water quality  

of our surface waters 



•Wash our cars on the lawn ~ soap won’t hurt it 

 

•Sweep sand away from the road and storm drains 

 

•NEVER fertilize the lawn before a heavy rain ~ throwing $$ down the drain 

 

•Make sure construction sites are managed properly 

 

•Throw unused medications out properly- crushed and in the trash 

 

•Fix car leaks 

 

•Pick up after your pet 

 

•Never dispose of anything down storm drains ~ storm drains are for storms. Period 

 

•Dispose of hazardous materials at a collection event 

 

•Don’t throw trash out your car window or on the ground. 

 

•Limit the use of pesticides, insecticides and herbicides 

 

•Don’t feed or attract wildlife~ squirrels and raccoons aren’t supposed to eat cupcakes 



Current 
Water 
 Issues 



Prescriptions and medications ~ “Pharmaceuticals” 



In 2008, the Associated Press released an extensive 5 month study on 

Drinking water supplies: 

 
The research found that a vast array of pharmaceuticals- including 

antibiotics, mood stabilizers and sex hormones have been found in the drinking  

water supplies of at least 41 million Americans. 

 

It also found that the problem isn’t confined to just surface waters. Pharmaceuticals 

also permeate aquifers underground, the source of 40% of the nation’s water supply 

 

 

In most cases, these chemicals were found in concentrations in the range from 

LESS THAN 1 PART PER BILLION. To 1 PART PER TRILLION 

 

Not much is known about the health 

Risks to humans… yet. 



 

 

Researchers have found that a class of antidepressants may be found in  

frogs and can significantly slow their development.  

 

 

 

 

 

 
 

 

 

 

 

 

The increased presence of estrogen and other synthetic hormones in 

 waste water due to birth control and  

hormonal therapies has been linked to  

increased feminization of exposed fish and  

other aquatic organisms, affecting reproduction rates. 
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TOILET

SEPTIC SYSTEM

SEWAGE SYSTEM

DISCHARGE

SEWAGE TREATMENT PLANT

GROUNDWATER SURFACE WATER

DRINKING WATER

WATER TAP

COMING BACK

Pharmaceutical Circle
Simplified

* Pharmaceuticals can also enter our waters from animals (i.e veterinary, animal feed lots, farms)

Kf 2012



Pharmaceuticals and “other shower and beauty items” combined are known as: 

PPCP’s ~ Pharmaceutical and Personal Care Products 

Wastewater treatment systems/plants and septic systems weren’t designed to remove  

And haven’t caught up with advances and “NEW AND IMPROVED” products 

and chemicals….. 

 

Therefore: 

 

All chemicals aren’t removed before returning to our surface waters 

 

 
The effects of these chemicals on humans are not yet known,  

but to date there is no scientific evidence that they have an impact on human health.  

 

Ecological impacts HAVE been observed 

 

 



 

 Conditioner 

 Shampoo 

 Bubble bath 

 Body soap 

 Baby oil 

 Shaving cream 

 Shower gel 

 Facial cleanser 

 Soap 

 Moisturizer 

 After shave 

 Hand Sanitizer (Anti-Bacterial) 

   

 

 

 

 

 

 

 

 

Hair spray 

Hair gel 

Hair mousse 

Hair dye 

Hair shiner 

Hair straightener 

Hair curler 

Leave in conditioner 

 

Toothpaste 

Mouthwash 

Teeth whitener 

Suntan lotion 

Suntan oil 

Sunburn relief 

Body lotion 

Body oil 

Body butter 

 

 

 

 

 

Perfume/cologne 

Bug spray 

Pet shampoo 

Nail polish remover 

Deodorant 

Dish detergent 

Sink and tub cleaners 

 

 

 

Lipstick 

Lip gloss 

Eye shadow 

Foundation 

Face powder 

Eye liner 

Blush 

Bronzer 

Mascara 

Make up remover 

 

 

 

 

MICROBEADS 



List 1:  SHOWER GEL**: Water, Sodium Lauryl Sulfate, TEA-Lauryl Sulfate, 

Lauramidopropyl Betaine, Fragrance, Oleth 10, Sodium Laureth Sulfate, Lauramide MIPA, 

Lauramide MEA, Aloe Barbadensis Leaf Juice, Sodium PCA, Tocophenyl Acetate, 

Sodium Chloride, PEG-40 Castor Oil, Polyquatemium-7, PEG-6 Caprylic Glycerides, 

Triethanolamine, Hydroxypropopyl Methylcellulose, PEG 20, Sorbitan Laurate, Polysorbate 20,  

PEG 150 Pentaerythnityl, Tetrastearate, PPg-12 Buteth-16, Dipropylene Glycol, 

Propylene Glycol, Triethylene Glycol, Tetrasodium EDTA, Citric Acid, Benzyl salicyate, 

Butylphenyl Methylpropional, Citronellol, Kimonene, Geraniol, Hydroxycitronellal, 

Linalool, Blue 1, Red 33, Yellow 5 

 

 

List 2: HAIR MOUSSE: Water, Isobutane, Dimethyl ether, Polyquaternium-4, Propane, 

Cocamido-propyl Betaine, Glycerin, stearath-2, DMDM Hydantoin, Fragrance, 

Dimethiconol, TEA-Dodecylbenzenesulfonate, Laureth-23, Cyclomethicone, Tocopherol, 

Panthenol, Butylene Glycol, AMP-isostearoyl Hydrolyzed Soy Protein 

 

List 3: PERFUME: Alcohol Denat, Aqua, Parfum,Butylphenyl Methylpropional, Linalool, 

Limonene, Alpha-isomethyl lonone, Benzyl Salicylate, Citronellol, Denatonium Benzoate, 

Geraniol, Citral 

 

List 4: EYE SHADOW: Paraffinium Liquidum, Talc, Magnesium Stearate, Ricinus Communis, 

Oleylalcohol, Isopropyl Myristate, Lanolin Liquidia, BHT, BHA 



So, we just turn on our tap  
And we’ll always have water, right? 



With less than 1% of the world’s fresh water available for our use, 

It’s important that we conserve what we have 

Massachusetts average rainfall is 44 inches/year.  

By August- Massachusetts has an average of around 31 inches of precipitation. 

In August 2012- we had a little over 24 inches! 

 

 Some parts of the state were under a drought status.  





Drought: shortage of rainfall 

Some Impacts: 

Losses or destruction of fish and wildlife habitat 

 

Lack of food and drinking water for wild animals  

 

Increase in disease in wild animals, because of reduced food and water supplies 

 

Increased stress on endangered species  

 

Lower water levels in reservoirs, lakes, and ponds- drinking water supplies and wells going dry 

 

Loss of wetlands 

 

More fires 

 

Wind and water erosion of soils, reduced soil quality 

 

Changes in water quality- warmer waters, increases of bacteria, etc.  



Fight Brewing in Nevada over Water Rights 

by Scott Carrier 

February 20, 2006 

 The Southern Nevada Water Authority launches a plan to build a pipeline connecting 

Las Vegas with underground wells located 200 miles away. The move would provide 

Las Vegas with millions of gallons of water, but local farmers and ranchers argue the 

pipeline would dry up their water source, hurting their livelihood and the environment. 

Fight over water rights brewing on Maui 
Posted: Dec 15, 2009 10:19 PM EST  
By Lisa Kubota  

Georgia Battles U.S. Government Over Water 
by Christopher Byrne | October 16, 2007 at 06:10  
Athens, GA (Oct 16, 2007) 
 
 
 
Store Shelves Stripped, Some Fight For Water 

Stores Close, Residents Stock Up On Water 

 

POSTED: 7:22 am EDT May 2, 2010 

 

BOSTON –  
The run on bottled water caused near panic at some stores 
throughout the Boston area Saturday night.  
At the BJ's in Revere, the crowd got so big and the rush for water 
so intense that police were called in. 
 In order to maintain control of an unruly crowd the store was 
shut down for the night. 
 
  

Great Lakes States Prepare for Water 

Wars 

Posted in August 13th, 2008 

Water fight already rages over Wekepeke 

Michael Ballway 

Nestle Waters North America already has proposed 
bottling water at the Wekepeke reservoirs, on land in 
Sterling owned by the town of Clinton. 
By Jason Crotty  
 

Times & Courier  
Posted Mar 19, 2008 @ 05:58 PM 
 
Sterling —  



Plants vs. People? 

Some plants, phreatophytes, have adapted root systems that are long 

enough to reach underground water sources. 

 

 Phreato means well and phyte is plants 

 

Some phreatophytes can grow roots up to 25 meters ( over 85 feet) deep! 

 

 

Tamarisk or salt-cedar is example of a 

phreatophyte. It is an invasive non-native 

plant, which can cause severe problems 

because it robs rivers and aquifers of water 

particularly in the Southwest US.  
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Study in Nature Climate Change 2013 found that droughts will probably set in more 

quickly and become more intense as climate change takes hold. 

 

90% of California suffering from severe or extreme drought on 1/16/14 

 

Besides people- there are nearly 1 million acres of farmland in California. 

January 2014 





On January 12, 2007, Jennifer Strange, a 28-year-old woman and a mother of 3,  
from Rancho Cordova, California, was found dead in her home by her mother, 
 hours after trying to win one of Nintendo's  Wii game consoles. KDND 107.9 "The End“ 
 radio station's "Hold Your Wee for a Wii" contest, involved drinking  
large quantities of water without urinating. Civil charges against the 
 radio station were filed by Jennifer's family, and the family was eventually  
awarded $16.5 million in the ensuing wrongful death lawsuit in November 2009 



Floods disrupt normal drainage systems in cities and typically 

overwhelm sewer systems. Thus, raw or partially raw sewage 

spills are common in flooded area. Additionally, if the flood is 

severe enough, destruction of buildings that can contain a large 

array of toxic materials (paints, pesticides, gasoline, etc..) can 

cause the release of these materials into the local environment. 



Separate Storm Sewer System 

Combined Sewer System 

javascript:history.go(-1)


“Please avoid any flooded or barricaded streets. Like 

many older cities, Hoboken has a combined sewer 

system, so flood water is a mix of sewage and rain 

water runoff and poses a health hazard. Man hole 

covers may also have been displaced, posing a 

serious threat for pedestrians and drivers. Downed 

power lines in the water pose an electrocution hazard.” 

 -Hoboken NJ Hurricane Sandy Resource Center webpage 10/30/12 

Hoboken, New Jersey flooding 

After “Superstorm” Sandy 



Not only can mosquitoes carry diseases that afflict humans,  

they also transmit several diseases  

and parasites that dogs and horses are very susceptible to. 

 These include dog heartworm, West Nile virus (WNV) and  

Eastern Equine Encephalitis (EEE).  

A high number of mosquitos can result from 

flooding and excess water 
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flooding could 

decrease the 

effectiveness of 

water treatment 

for a drinking 

water supply.  



Climate Change and 
Global Warming….. 

 
 
 

What does it mean for our  
Surface Waters? 



GLOBAL WARMING ~ Overall warming of the planet based 

on average temperature over the entire surface 

 

 

 

 

 

 

 

 

 

 

 

 

 

CLIMATE CHANGE ~ Changes in regional climate characteristics, 

Including temperature, humidity, rainfall, wind and severe weather events 

Although they are used interchangeably, Global Warming and Climate Change 

are, by definition, two separate things: 



Scientists predict that  

climate change 

will result in stronger,  

shorter, more frequent 

precipitation events 

Flooding in Massachusetts? 2 or 3  “50 year storms” in a couple of months? 



Climate has been linked to infectious diseases, and 

the use of climate information has been 

recommended for early warning systems for 

epidemics  

 

There is growing evidence that weather is often a 

factor in waterborne disease outbreaks.  

 

With expected increases in precipitation in the 

Northeastern United States from climate change 

there is the possibility that there will be 

alterations in risk of waterborne illnesses 

associated with heavy precipitation. 

 

Increases in precipitation could intensify flooding, 

and increase the potential for surface and 

groundwater contamination by pathogens.  



$$$$$$$$$$$$$ 



Blooms Like It Hot 

Harmful algal blooms increase turbidity, smother aquatic plants, and take away invertebrate 

and fish habitats. 

 

Die-off of blooms depletes oxygen, killing fish.  

 
Some cyanobacteria produce toxins, which can cause serious and occasionally fatal human liver, digestive,  

neurological, and skin diseases.  Some are toxic to dogs, cattle and wildlife. 

Changes of temperature and 

rainfall are expected to lead to an 

increase in 

Cyanobacteria,  

sometimes called Blue-green 

algae blooms. 

What effect can harmful blooms have on drinking water? 



Photo by NASA/ Earth Observatory 

2014 Toxic Algae Bloom 

Resulted in  

Half a million people unable 

To use their tap water in  

Toledo, Ohio 

What other effects will toxic algae have on aquatic life? Water quality?? 





Ice storms? 2008 

Not really cold enough to produce snow, not warm enough for rain? 



June 1, 2011 

Brimfield Area Tornado 

~Massachusetts??? 



Tropical Storm Irene- August 2011 

Photo from USA Today 

Dumped up to 11 inches of rain in some areas of Vermont and  

was the 7th costliest hurricane in U.S. history 



Halloween Blizzard 2011 

Lack of snow the rest of the winter…… drought summer 2012 ? 



“Frankenstorm”/Hurricane Sandy 
 Halloween October 2012 

Monster 
Megastorm 
Unprecedented 
Humongous 
Catastrophic 
Mammoth 
Superstorm 
Epic 



Winter Storm Nemo 

20+ inches of snow, wind, coastal flooding- 
 February 2013 



Winter Storm Saturn March 8, 2013 



Weeks of extreme heat waves Summer 2013? 

Tornado watches and warnings~ the new “normal”? 

Torrential rain and severe thunderstorms? 



July 23, 2013 



Typhoon Haiyan- November 2013 

Philippines Destruction 

 

“Strongest storm to ever make landfall” 



Warmer temperatures leading to longer tornado season? – November 17, 2013 



July 29, 2014 



Worldwide….. 

Beginning of January 2013- drought, wildfires and temp 129 degrees in Australia 

Two weeks later……severe flooding from record rainfall 



The impact of global warming  

 

Continued global warming could have many damaging effects: 

 

It might harm plants and animals that live in the sea 

 It could also force animals and plants on land to 

 move to new habitats.  

 

Weather patterns could change, causing flooding, drought,  

and an increase in damaging storms.  

 

Global warming could melt enough polar ice to raise the sea level.  

 

In certain parts of the world,  

human disease could spread, and crop yields could decline 



If global warming continues to melt glaciers in 

the polar regions, as expected, the supply of 

freshwater may actually decrease.  

 

First, freshwater from the melting glaciers will 

mingle with salt water in the oceans and 

become too salty to drink.  

 

Second, the increased ocean volume will 

cause sea levels to rise, contaminating 

freshwater sources along coastal regions with 

seawater 



The front of the glacier moved back about 7 miles and 
Thickness decreased by more than 5,625 feet! 
 
…….where is all of that melted ice going? 



Photos and images from Nickolay Lamm 



More frequent and heavier storms….. Change water quality??? 

Northeast U. S. Regional Characteristics: Large, mostly urban 
population - generally adequate water supplies, large number of small 

dams, but limited total reservoir capacity; heavily populated floodplains:  

 
•Decreased snow cover amount and duration   
•Possible large reductions in streamflow  
•Accelerated coastal erosion, saline intrusion into coastal aquifers   
•Changes in magnitude, timing of ice freeze-up/break-up, with    
impacts on spring flooding   
•Possible elimination of bog ecosystems   
•Shifts in fish species distributions, migration patterns  
 



The science…..what we know right now from EPA’s Climate Change Indicators 

In the United States, 2014 (Third Edition): 

 
•The rate at which glaciers are losing mass has accelerated over the last decade 

•Lakes in Northeast are freezing later than they did in the past and ice break up has 

  been earlier in the Spring 

•Total snowfall has decreased in many parts of the country, more winter precipitation 

  is falling as rain 

•The trend for snow cover (amount of land in North America covered by snow) is 

  decreasing 

•Annual average stream flows in the Northeast have increased 

•Nearly half of the streams studied show inter-spring runoff happening more than 

  5 days earlier than in the mid 20th century  

•Ocean carbon dioxide levels have risen in response to increased carbon dioxide 

  in the atmosphere, leading to an increase in acidity (decrease in pH) 

•It has been more difficult for certain ocean organisms to build and maintain their 

  skeletons and shells 

•Roughly 20 square miles of dry land and wetland were converted to open water 

  along the Atlantic coast between 1996 and 2011 

•Sea surface temperature increased over the 20th century and continues to rise- sea 

  surface temperatures have been higher during the past three decades than at any 

  other point in time! 

  

   



Aquatic Invasive Species (AIS) 
….introduced plants that have adapted to living in, on, or next to water, and that can 
grow either submerged or partially submerged in water 

Invasive species have the potential to establish and spread 

rapidly, due to a lack of physical and biological constraints in 

the habitats to which they have been introduced.  

 

The range of impacts these organisms can have on aquatic 

systems is extensive, including: 

• the loss of habitat and community diversity 

•the localized or complete extinction of rare and endangered 

species,  

•the spread of human pathogens  

•the choking of waterways, water intakes, and wetland 

systems. 

http://www.mass.gov/eea/agencies/dcr/water-res-protection/lakes-and-ponds/ 



In a healthy ecosystem…… 

Standing water  Mosquitoes Bats eat the mosquitoes 

With a projected increase in standing water from climate change  

and a decrease in bats from white nose syndrome  

 

 

 

Standing water Mosquitoes  more standing water  more mosquitoes 

 

 
More mosquitoes increase in human disease increase in chemicals to kill mosquitoes-  $$$ 

More chance of water contamination 

An example of how all this stuff is related: 



Water supply terrorism I 

involves intentional sabotage to a water supply system, through 

chemical or biological warfare, or infrastructural sabotage 

//upload.wikimedia.org/wikipedia/commons/6/60/Drinking_Water_Security_Poster_EPA.jpg




A watershed is the area of land where all of 
the water that is under it or drains off of it 
goes into the same place. 





WETLANDS 
• Lands that are wet, either inundated or 

saturated for varying periods during the 
growing season 

• identified by specific plants 
(hydrophytes) and characteristic hydric 
soils 

• critical habitat type  

• historically underappreciated resource 

–  more than 50% lost nationally  

• valued now more than ever for: 
– wildlife and plant habitats 

– flood control 

– ground and surface water purification 

– sediment control 

– Aesthetics 

– Recreation 

 

Massachusetts wetlands include: 
 swamps, bogs, marshes, salt marshes,  
 kettle holes, lakes, ponds, rivers, 
 streams, and vernal pools  

 

Wayne College 



Wetlands Filling and Human Alteration 
Before laws existed…. Boston’s Back Bay and Fens 

An 1882 photo of dredging in the Back Bay Fens 

 taken from Boston.com 

FENway Park from the air 



The Wetlands Protection Act (1972)  

 

Mass General Law Chapter 131 Section 40 was enacted to protect 

wetlands, associated resource areas, and floodplains from possible 

negative impact of development. Regulates any alteration within 100 feet of  

a wetland 

 

CONSERVATION COMMISSIONS in every city/town administer this Act. 

 

 

 

The Rivers Protection Act (1996) 

 

Created a new resource area to be protected within the Wetlands Protection Act. 

Alteration within 200 feet of a year round flowing (perennial) stream regulated. 

To Control “Human Alteration” of Wetlands 



“NON- Human” Wetland Alteration 

BEAVERS can change a “LOTIC 

(flowing water)” environment  

into a “LENTIC (still water)” 

environment 

A beaver turns a stream into a pond, creating wetlands and  

wildlife habitat (blue heron, waterfowl) 

The change in water causes soils to become HYDRIC 

It also changes the type of trees and vegetation that can now grow 

Water quality changes/impacts 



EUTROPHICATION 
The natural aging process of a lake or pond 

OLIGOTROPHIC 
 
 lakes and ponds just 
after the glaciers 
retreated 
 very clear 
 nutrient poor 
 low productivity 
  similar to our 
modern reservoirs 

MESOTROPHIC 
 
 a middle aged lake or 
pond 
 like many Massachusetts 
waterbodies 
 moderate clarity, 
nutrient levels, and 
productivity 

EUTROPHIC 
 
 high algae levels 
 high plant levels 
 nutrient rich 
 very productive 
 mature waterbody 



CULTURAL EUTROPHICATION 
excessive plant growth resulting from nutrient enrichment by human activity 

University of Manitoba 

Experimental lake 227 in 1975 
showing marker floats used for  
intensively studying this small, 
experimentally fertilized lake 

•University of Manitoba 

Experimental Lake 227 in 1994 
after the addition  
of phosphorous for the 26th 
consecutive year  



Experimental Lake 226-  

Addition of Carbon and Nitrogen to the “top”;  

Carbon, Nitrogen AND Phosphorus to the “bottom” 

University of Manitoba 

Sources of 

PHOSPHORUS: 

 

 
•Stream bank erosion 

•Pastures, croplands, agricultural sites 

•Urban runoff 

•Non-agriculture rural runoff  

•Septic tanks 

•Municipal and Industrial Wastewater systems 

 

 

1994  
Mass. Banned Phosphorus in household cleaning products 

 

2008  
Mass. Banned Phosphorus in dishwasher soap and laundry detergents 

 

2012  
Mass. Put restrictions on Phosphorus in fertilizers 

 



Sediment clogged Connecticut River following 

Tropical Storm Irene in 2011 

Human Influence and Actions ~ Speeding Up the Eutrophication Process! 



WATER QUALITY 

USGS 



USGS 

Determining Water Quality 



Temperature 

pH 

Dissolved Oxygen 

Biochemical Oxygen Demand 

Nitrates 

Phosphorous 

Total Solids 

Turbidity 

Coliform Bacteria 



Water Quality Index Ranges 
 
 90 – 100 = excellent 

 
  70 – 90 = good 

 
  50 – 70 = medium 

 
  25 – 50 = bad 

 
    0 – 25 = very bad   

What does this index tell us? 

Uses 

drinking 
Swimming 
boating 
fishing 
irrigation 

 

Most useful when used to compare quality of waters across the world… 



When looking at water quality samples, it is 

Important to remember that you are looking at a “snapshot” of the  

Sample site at that exact time! 

****** www.ecy.wa.gov/programs/wq/plants/management/joysmanual ****** 

 

CHAPTER 3 

http://www.ecy.wa.gov/programs/wq/plants/management/joysmanual


Invertebrates as Indicators 
 

Aquatic invertebrates live in the bottom parts of our waters. 

They are also called benthic macroinvertebrates, or benthos,  

(benthic = bottom, macro = large, invertebrate = animal without a backbone) 

 

Macroinvertebrates make good indicators of watershed health because they:  

live in the water for all or most of their life 

stay in areas suitable for their survival 

are easy to collect 

differ in their tolerance to amount and types of pollution 

are easy to identify in a laboratory 

often live for more than one year 

have limited mobility 

are integrators of environmental condition 

Taken from EPA 

Macroinvertebrates are pollution tolerant, pollution intolerant, or somewhere in between. 



•The Clean Water Act is the primary federal law in the U.S. governing water pollution 

•The Act established the goals of eliminating releases to water of high amounts of toxic 

  substances, eliminating additional water pollution by 1985, and 

•Ensuring that surface waters would meet standards necessary for human sport and 

  recreation by 1983 

•Originally passed by Congress in 1974 

•To protect public health by regulating the nations public drinking water supplies 

•Law was amended in 1986 and 1996 

•Requires many actions to protect drinking water and it’s sources- 

   rivers, lakes, reservoirs, springs and ground water wells 

•SDWA does not regulate private wells which serve less than 25 individuals 

•SDWA authorizes the US EPA to set national health based standards for drinking water 



Tip for any research on climate change and water quality topics 
 

USE RELIABLE SOURCES! 
 

 

Internet sources ending in 

 

.edu 

.gov 

.org 

and journals are usually good 

 

 

Material and information from sites ending in .com 

May or may not be biased and should be verified 

With other sources! 

 



A couple tips for your climate change  

current issue research and presentation: 

•Is your city/town water supplier planning for increased costs associated 

with meeting safe drinking water standards due to changes in the weather? 

(For example: increased bacteria and treatment, toxic algae blooms) 

 

•Does your water department have plans in place for a drought situation? 

 

 

•Is your Conservation Commission planning for increased runoff from heavier 

rainstorms when permitting a project? 

(For example, making stormwater treatment basins larger, using more erosion controls) 

 

  

 

 

 

TALK TO YOUR WATER DEPARTMENTS AND CONSERVATION COMMISSIONS! 



 The morning air temperature is 55 degrees. During the afternoon, the temperature rises to 93 degrees. Dissolved Oxygen 
levels in the stream will: (3 points) 
 
•Most likely increase with the temperature 

•Most likely decrease with the temperature 
•Not change because the air temperature changed, not the stream temperature 

 Water quality samples taken from the same place on the same stream one week apart show: 
 
 

Week 1: 
Time: 11 am 

Air Temp 70° 
Water Temp 53° 
Dissolved Oxygen 12 mg/L 

Bacteria 88 cfu 

 
 

Based on these sample results, the BACTERIA result most likely is (2 points): ________ 

A. 53 cfu 

B.  88 cfu 

C.  70 cfu 

D. 222 cfu 
 

One source of bacteria in surface waters is (1 point- be specific. Please do not give me runoff or stormwater for 
an answer.) 

 

Week 2: 
Time: 11am 

Air Temp 70° 
Water Temp 53° 
Dissolved Oxygen 2 mg/L 

Bacteria _____?_____ 

Sample Test Questions 

Using the: 

RELATIONSHIP BETWEEN 

DISSOLVED OXYGEN AND 

BACTERIA 

Using the: 

RELATIONSHIP BETWEEN 

DISSOLVED OXYGEN AND 

TEMPERATURE 



  

 Sample 

Macroinvertebrate Pollution Sensitive, Somewhat 

Pollution Tolerant or Pollution 

Tolerant 

1 

2 

3 

4 

Using the reference materials and key provided, identify the aquatic macroinvertebrates and list 
whether they are pollution sensitive, somewhat pollution tolerant, or pollution tolerant ? ( 4 points) 

 



The hypothetical average annual water quality test results of the Fallbrook Reservoir and recent visual inspections  gave the following 
results (Phosphate and Fecal Coliform Bacteria were much higher than in previous years) (3 points): 
 

•Dissolved oxygen= 8 mg/L 

•pH=7.6 units 

•Temperature=55° F 

•Nitrate= 1.1 mg/L 

•Phosphate 13 mg/L 

•Fecal Coliform Bacteria= 1800 cfu 

•Sand build up along Northeast shoreline 

•Excessive plant and algae growth along Southeast shoreline 
 

The MAP LOCATION and EXPLANATION that makes the MOST SENSE for these results is:________ 

A. Runoff from fertilizers 

B. Runoff from a dog walking area 

C. Runoff from fertilizers 

D. Soil erosion and runoff 
E. Raccoon latrine 

F.  Faulty Septic Systems 

Using: 

What you know about water 

Quality parameters and/or 

Direction of runoff flow 



Thermal Pollution 

Pharmaceutical Circle/Concept 

Stormwater Pollution 

Climate Change/Global Warming 

Wetlands 

Eutrophication 

Water Quality Index/ Water Quality Parameters- how they are related 

Macroinvertebrates Concept/ID 

Laws that protect our waters (General what are they/what do they protect) 

Tip----Know how to delineate a watershed and direction of water flow by topo 

maps  http://www.uri.edu/smile/documents/MapreadingTOPO_SMILE_071812Final.pdf 

 

 

TOPICS 

To 

Focus on 


