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 The natural development of a living thing over time is natural 

history.  People who study natural history are naturalists.

 A living thing’s environment is made up of all the living and 

nonliving material around it, including plants, animals, air, 

soil, heat, l ight, food, water and anything else that plays any 

role in its life.

 The study of living things and their interaction with their 

environments is known as ecology.
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WHAT IS ENVIRONMENTAL SCIENCE?



 State the problem you want to 

solve

 Form a question that can be 

tested (hypothesis)

 Test your hypothesis by 

performing an experiment

 Analyze your results
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THE SCIENTIFIC METHOD
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SCIENCE IS FUN !!!



Make a 
timeline of the 
history of 
environmental 
science in 
America:
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1. TIMELINE
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REQUIREMENT 1: 

ENVIRONMENTAL TIMELINE
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 1910
 The Boy Scouts of America was 

incorporated

 1914  
 First tree-planting project was held in 

New York

 Planted 12,000 Boy Scout war gardens

 1938
 Philturn Rocky Mountain Scout Camp 

established
 35,857 acres of land near Cimarron, New 

Mexico (conservation)

 1940-1949
 Philmont Scout Ranch established

 Additional gift  from Waite Phil l ips, 1941

 Contiguous to former Philturn Rocky 
Mountain Scout Camp

 Total combined acreage: 127,000

 Councils and campsites by 1949
 543 councils

 831 campsites

 288,545 acres

 1970-1979
 Scouting Keep America Beautiful Day

 June 5, 1971

 Scouts col lected more than a mil l ion tons 
of l i tter

 1980-1989
 First Scouting for Food National Good 

Turn, 1988
 More than 60 mil l ion food items were 

col lected

 2000-2009
 ArrowCorps5, 2008

 In cooperation with the U.S. Forest 
Service

 3,600 Scouts and adult volunteers 
participated

 $5.6 mil l ion worth of improvements 
made to national parks

 The Summit Bechtel Family National 
Scout Reserve, 2009

 Present  Day
 Thousands of Eagle Scout 

projects, service days, etc
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BSA CONTRIBUTION TO ENVIRONMENTAL 

SCIENCE



Outdoor Code

As an American, I will do my best to 

Be clean in my outdoor manners, 

Be careful with fire, 

Be considerate in the outdoors, and 

Be conservation-minded.
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BSA CONTRIBUTION TO ENVIRONMENTAL 

SCIENCE



Leave No Trace

Plan ahead and Prepare

Travel and camp on durable surfaces

Dispose of water properly

Leave what you find

Minimize campfire impacts

Respect wildlife

Be considerate of other visitors
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BSA CONTRIBUTION TO ENVIRONMENTAL 

SCIENCE



Nature study is the 
key activity in 
Scouting.

The aim in Nature 
study is to develop a 
realization of God 
the Creator, and to 
infuse a sense of the 
beauty of Nature."
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BSA CONTRIBUTION TO ENVIRONMENTAL 

SCIENCE



 Met Lord Baden-Powell in 
1906 and shared ideas

 LBP read Seton’s book The 
Birch Bark Roll of the 
Woodcraft Indians

 Early fascination with wolves.  
Hunted Lobo in New Mexico

 Co-founded BSA through 
merger of YMCA, Sons of 
Daniel 
Boone, and Woodcraft Indians 
in 1910

 Seton’s work is in large part 
responsible for the American 
Indian influences in the BSA

 One of America’s earl iest and 
most influential 
conservationists
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BSA CONTRIBUTION TO ENVIRONMENTAL 

SCIENCE



Define the 

following 

terms in 

your 

workbook:
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2. DEFINE TERMS



 Population

 Community

 Ecosystem

 Biosphere

 Symbiosis

 Niche

 Habitat

 Conservation

 Threatened species

 Endangered species

 Extinction

 Pollution prevention

 Brownfield

 Ozone

 Watershed

 Airshed

 Nonpoint source

 Hybrid vehicle

 Fuel cell
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ENVIRONMENTAL SCIENCE TERMS



A population is all 

the organisms of the 

same group or 

species who live in 

the same 

geographical area 

and are capable of 

interbreeding
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2: POPULATION



A community is a 

group of interacting

living organisms

sharing a populated 

environment.
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2. COMMUNITY
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 An ecosystem is a community of living organisms 

(plants, animals and microbes) in conjunction with the 

nonliving components of their environment 
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2. ECOSYSTEM



The part of the earth 

and its atmosphere 

in which living 

organisms exist or 

that is capable of 

supporting life
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2. BIOSPHERE



A close and often 

long-term interaction 

between two or more 

different biological 

species.
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2. SYMBIOSIS
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The way of life of a 

species.
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2. NICHE



An ecological or 

environmental 

area that is 

inhabited by a 

particular species 

of 

animal, plant, or 

other type of 

organism.
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2. HABITAT



Practices that protect 

animals, plants and the 

environment.
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2. CONSERVATION



Any species (including 

animals, plants, fungi, 

etc.) which are 

vulnerable to 

endangerment in the 

near future
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2. THREATENED SPECIES



An animal or plant 

species in danger of 

extinction throughout all 

or a significant portion 

of its range
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2. ENDANGERED SPECIES



The end of an 

organism or of a group 

of organisms 

(taxon), normally a 

species.
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2. EXTINCTION



Activities that reduce the 

amount of pollution 

generated by a 

process, whether it is 

consumer

consumption, driving, or 

industrial production
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2. POLLUTION PREVENTION
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Brownfield sites are abandoned 

or underused industrial and 

commercial facilities available 

for re-use. 
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2. BROWNFIELD



Atmospheric Ozone is  produced when 
ul t rav iolet  radiat ion interacts in  the 
stratosphere.

Ozone in  the atmosphere is  natural ly 
produced and destroyed at  a  constant  
rate .

Ozone protects  the ear th from 
harmful  UV radiat ion which damages 
skin,  eyes,  and the immune system of 
l i fe  forms.

Ozone makes l i fe  on ear th possible.

Ground- level  Ozone is  a  major  
pol lutant  and green house gas.  
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2. OZONE



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. 
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2. WATERSHED



An area within which 

the air frequently is 

confined or 

channeled, with all 

parts of the area being 

subject to similar 

conditions of air 

pollution.
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2. AIRSHED



Nonpoint source (NPS) 

pollution, unlike 

pollution from industrial 

and sewage treatment 

plants, comes from 

many dif fuse sources.
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2. NONPOINT SOURCE



A vehicle that uses 

two or more 

distinct power 

sources to move 

the vehicle. 
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2. HYBRID VEHICLE



A device that converts 

the chemical energy 

from a fuel into 

electricity through a 

chemical reaction with 

oxygen or another 

oxidizing agent.
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2. FUEL CELL



Describe An 

Ecosystem in 

your workbook
3. A. ECOLOGY



An ecosystem is a 

community of 

living organisms 

(plants, animals 

and microbes) in 

conjunction with 

the nonliving 

components of 

their environment. 
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WHAT IS AN ECOSYSTEM?
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DESCRIBE AN ECOSYSTEM

*UTAH LAKE



T h e r e  h a v e  b e e n  f o u r  s p e c i e s  o f  a m p h i b i a ,  t w e l v e  s p e c i e s  o f  r e p t i l e s ,  t h i r t e e n  s p e c i e s  o f  f i s h ,  1 5 2  s p e c i e s  o f  

b i r d s ,  a n d  f o r t y - t w o  s p e c i e s  o f  m a m m a l s f o u n d  i n  t h e  e n v i r o n s  o f  U t a h  L a k e .  T h e  d u m p i n g  o f  r a w  

s e w a g e ,  d e s t r u c t i o n  o f  n a t u r a l  h a b i t ,  h u n t i n g ,  a n d  t h e  i n t r o d u c t i o n  o f  n o n - n a t i v e  f i s h  s p e c i e s  h a v e  t a k e n  a  t o l l  

o n  t h e  n a t i v e  s p e c i e s  i n  a n d  a r o u n d  t h e  l a k e .

S o m e  o f  t h e  m a m m a l s  t h a t  l i v e  a r o u n d  t h e  l a k e  a r e  t h e  b i g  b r o w n  b a t ,  t h e  s i l v e r - h a i r e d  b a t ,  m u l e  d e e r ,  B o t t a ' s

p o c k e t  g o p h e r ,  d e s e r t  w o o d r a t ,  a n d  s t r i p e d  s k u n k .  T h e r e  a r e  s e v e n t e e n  k n o w n  n a t i v e  m o l l u s c a t o  U t a h  L a k e .  

O n l y  t h r e e  w e r e  r e p o r t e d  i n  t h e  l a k e  e c o s y s t e m  i n  1 9 6 9 ,  a n d  o n e  s p e c i e s  i s  e x t i n c t .  T h e  l a s t  l i v i n g  e x a m p l e  o f  

t h e  f r e s h w a t e r  s n a i l  T h i c k s h e l l p o n d s n a i l ( S t a g n i c o l a u t a h e n s i s )  w a s  r e p o r t e d l y  s e e n  i n  t h e  e a r l y  1 9 3 0 s .  F o u r  

s p e c i m e n s  w e r e  s e n t  t o  t h e  S m i t h s o n i a n  I n s t i t u t i o n i n  1 9 1 1  a n d  t h e  o n l y  k n o w n  l o c a t i o n  f o r  t h e  s n a i l  w a s  U t a h  

L a k e . [ 5 3 ]

B i r d s

A b o u t  2 2 6  s p e c i e s  o f  b i r d s  u s e  t h e  l a k e  e i t h e r  a s  t h e i r  p e r m a n e n t  h o m e  o r  a s  a  s t o p  o v e r  o n  t h e i r  m i g r a t i o n .  

T h e  U t a h  L a k e  W e t l a n d  P r e s e r v e  h a s  b e e n  e s t a b l i s h e d  a t  t h e  s o u t h  e n d  o f  U t a h  L a k e .  I t  c o n t a i n s  t w o  u n i t s ,  o n e  

a t  G o s h e n  b a y  w i t h  m o r e  t h a n  2 1 , 7 5 0  a c r e s  ( 8 8 . 0  k m 2 )  o f  l a n d  p r e s e r v e d ,  a n d  a n o t h e r  u n i t  a t  B e n j a m i n  

S l o u g h . [ 5 4 ] B i r d s  s e e n  a t  U t a h  L a k e  i n c l u d e  s a n d h i l l c r a n e ,  d o u b l e - c r e s t e d  c o r m o r a n t ,  g r e a t  h o r n e d  o w l ,  t u r k e y  

v u l t u r e ,  g o l d e n  e a g l e ,  c i n n a m o n  t e a l d u c k ,  a n d  m a l l a r d  d u c k . [ 5 5 ]

F i s h ]

A t  l e a s t  2 5  s p e c i e s  o f  f i s h  h a v e  b e e n  i n t r o d u c e d  i n t o  U t a h  L a k e ' s  w a t e r s .  C a r p ,  w h i t e  b a s s ,  b l a c k  

b u l l h e a d ,  c h a n n e l  c a t f i s h ,  W a l l e y e ,  g o l d f i s h ,  y e l l o w  p e r c h ,  b l u e  g i l l ,  a n d  b l a c k  c r a p p i e a r e  f o u n d  i n  

a b u n d a n c e . [ 5 9 ] T h e  g o l d e n  s h i n e r a n d  t h e  f a t h e a d  m i n n o w a r e  r a r e l y  f o u n d .  O f  t h e  t h i r t e e n  s p e c i e s  o f  f i s h  n a t i v e  

t o  U t a h  L a k e ,  t h e  U t a h  L a k e  s c u l p i n i s  e x t i n c t ,  t h e  l e a s t  c h u b a n d  t h e  J u n e  S u c k e r  a r e  e n d a n g e r e d  a n d  t h e  U t a h  

s u c k e r i s  f o u n d  i n  a b u n a n c e .  A l l  o t h e r  n a t i v e  f i s h  a r e  n o  l o n g e r  e x t a n t  i n  t h e  l a k e .
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T h e  C o m m o n  c a r p i s  t h e  d o m i n a n t  s p e c i e s  o f  f i s h  i n  t h e  l a k e .   T h e  c o m m o n  c a r p w a s  i n t r o d u c e d  i n  1 8 8 3  a s  a  

s o u r c e  o f  f o o d  a f t e r  n a t i v e  s p e c i e s  h a d  b e e n  d e p l e t e d  b y  o v e r f i s h i n g .  I t  i s  n o w  t h e  m o s t  p r e v a l e n t  f i s h  f o u n d  i n  

U t a h  L a k e .  C a r p  m a k e s  u p  a b o u t  9 0 %  o f  t h e  l a k e ' s  b i o m a s s ,  w i t h  a n  a d u l t  p o p u l a t i o n  n u m b e r i n g  a r o u n d  7 . 5  

m i l l i o n .  T h e  a v e r a g e  c a r p  i n  t h e  l a k e  i s  a b o u t  5 . 3  p o u n d s  ( 2 . 4  k g ) ,  f o r  a  t o t a l  o f  n e a r l y  4 0 , 0 0 0 , 0 0 0  p o u n d s  

( 1 8 , 0 0 0 , 0 0 0  k g )  o f  c a r p  i n  t h e  l a k e .

A s  e a r l y  a s  1 9 0 1 ,  f i s h  a n d  w i l d l i f e  r e p r e s e n t a t i v e s  n o t e d  t h a t  c a r p  w e r e  c a u s i n g  t h e  t r o u t  p o p u l a t i o n  i n  t h e  

l a k e  t o  c o l l a p s e .  D u e  t o  t h e i r  h a b i t  o f  g r u b b i n g  t h r o u g h  b o t t o m  s e d i m e n t s  f o r  f o o d ,  c a r p  s t i r  u p  s e d i m e n t s  a n d  

i n c r e a s e  t h e  t u r b i d i t y  o f  t h e  w a t e r .  I n  a d d i t i o n ,  t h e y  d e s t r o y  s u b m e r g e d  v e g e t a t i o n  t h a t  h o l d s  s e d i m e n t s  i n  

p l a c e  a n d  p r o v i d e s  s h e l t e r  f o r  n a t i v e  f i s h  p o p u l a t i o n s .  W i t h o u t  v e g e t a t i o n ,  w i n d s  c a n  m o r e  e a s i l y  s t i r  u p  

s e d i m e n t  f r o m  t h e  b o t t o m  o f  t h e  l a k e ,  w h i c h  i s  a l r e a d y  a  p r o b l e m  d u e  t o  t h e  l a k e ' s  s h a l l o w n e s s ,  r e s u l t i n g  i n  

g r e a t e r  t u r b i d i t y  a n d  l e s s  s u n l i g h t  r e a c h i n g  t h e  r e m a i n i n g  v e g e t a t i o n .  W i t h o u t  c o v e r  f o r  t h e i r  y o u n g ,  n a t i v e  

f i s h ,  s u c h  a s  t h e  J u n e  s u c k e r ,  b e c o m e  e a s y  p r e y  f o r  w h i t e  b a s s ,  w a l l e y e ,  c a r p ,  a n d  o t h e r  p r e d a t o r s .

E f f o r t s  a r e  u n d e r w a y  t o  r e d u c e  t h e  p o p u l a t i o n  o f  c a r p  i n  U t a h  L a k e  b y  e m p l o y i n g  l o c a l  c o m m e r c i a l  

f i s h e r m e n ,  l e d  b y  B i l l  L o y ,  J r .  t o  r e m o v e  5  m i l l i o n  p o u n d s  o f  c a r p  e a c h  y e a r ,  a s  p a r t  o f  t h e  J u n e  S u c k e r  

R e c o v e r y  I m p l e m e n t a t i o n  P r o g r a m ' s  e f f o r t s  t o  r e s t o r e  U t a h  L a k e  t o  a  h a b i t a t  i n  w h i c h  t h e  J u n e  S u c k e r  c a n  

s u r v i v e .  T h e  i n t e n t  i s  t o  c a u s e  a  c r a s h  i n  t h e  c a r p  p o p u l a t i o n  w h i c h  w i l l  a l l o w  t h e  e c o s y s t e m  t o  b e g i n  t o  r e b u i l d  

a n d  t h e  J u n e  s u c k e r  t o  r e e s t a b l i s h  d o m i n a n c e  i n  t h e  l a k e .
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Explain Acid 

Rain in your 

workbook 
3.B. AIR POLLUTION



 Air is made up of 
nitrogen (78%) and 
oxygen (21%).  The rest 
is carbon 
dioxide, argon, and 
trace amounts of 
chlorofluorocarons.

 Water vapor 
concentrations vary and 
are called humidity.

 Most of the earth’s air 
is in the inner-most 
layer of the 
atmosphere, called the 
troposphere. Environmental Science Merit Badge

3.B. AIR POLLUTION



 Air pollution may occur 
naturally or may be 
caused by human 
activities

 Natural air pollution comes 
from volcanoes, dust 
storms, and forest fires. 

 Most air pollution created 
by humans comes from 
burning fossil fuels 
(coal, oil, gasoline).
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3.B. AIR POLLUTION
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3.B. EARTH’S CARBON DIOXIDE AS SEEN 

FROM SPACE



 Carbon dioxide in the air 
interacts with water 
vapor to form a weak acid 
called carbonic acid.
 Normal rain has a pH of 7.  

Acid rain has a pH of about 
5.6

 Sulfur dioxide and 
nitrogen oxides emitted 
from vehicles and power 
plants also mixes with 
water vapor to form acids 
in the atmosphere.
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3.B. ACID RAIN



Acid rain may cause 

an entire ecosystem 

to collapse.
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3.B. ACID RAIN (CONTINUED)



Plants may be 

weakened or killed 

by acid rain.
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3.B. ACID RAIN (CONTINUED)



Acid rain damages 

our 

homes, cemetery 

headstones, building

s and statues.
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3.B. ACID RAIN (CONTINUED)



Conduct an 
experiment to 
identify methods 
to reduce the 
ef fects of an oi l  
spil l  on 
water fowl

3.C. WATER POLLUTION



A major source of 
water pollution is oil
and gasoline

Oil spills at sea 
devastate ocean and 
coastal ecosystems

Some organisms are 
killed directly by the 
oil while others die 
slowly
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3.C. WATER POLLUTION

OIL SPILL EXPERIMENT



 It takes many years 

for marine life to 

recover after an oil 

spill
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3.C. WATER POLLUTION

OIL SPILL EXPERIMENT



Chemical

dispersants 

―scatter‖ oil by 

breaking up the 

slick into small 

droplets
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3.C. WATER POLLUTION

OIL SPILL EXPERIMENT



 Hot water washing 
works best on 
heavily oiled rocky 
beaches

 Hot water also 
kills plants and 
animals

 Tarry oil below the 
surface may 
remain for 
decades
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3.C. WATER POLLUTION

OIL SPILL EXPERIMENT



Skimmers collect 

oil from the 

water’s surface

Heavy oil and tar 

may sink to the 

bottom and 

remain for 

decades
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3.C. WATER POLLUTION

OIL SPILL EXPERIMENT (CONTINUED)



Experiment:  Identify the methods that could be used to 
mediate the effects of an oil spill on waterfowl.

Materials:

feathers

motor oi l

water basins

detergent (dispersant)

solvent (cleaning solution)

absorbant (kitty l i tter)

brushes

Procedure:  Put a few drops of motor oi l  on a feather.   Try dif ferent means to 
remove the oi l  without damaging the feather.
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3.C. WATER POLLUTION

OIL SPILL EXPERIMENT (CONTINUED)



 Class discussion about the methods of  c leaning birds and their possible 
f laws.

 After students have tested al l  of the materials—ask:

 Did any method completely remove the oil? 

 What happened to the chemicals?

 Do you think all toxins or chemicals behave the same way? Why or why not ?

 Have students compare their results for each cleaning material.  Ask :

 Based on your observations, how effective do you think the wildfowl rescue 
efforts have been? 

 Did any of your observations change the way you view the cleanup strategies 
being used in the Gulf?

 Did any of your observations change the way you view the effects cleanup 
strategies may have on the water quality and wildlife of the Gulf?
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3.C. WATER POLLUTION

OIL SPILL EXPERIMENT (CONTINUED)



Photograph an 
area af fected by 
erosion.  Discuss 
why the area has 
eroded and what 
might be done.

3.D. LAND POLLUTION



 Sediment is tiny particles 
of soil and undissolved
solid material carried by 
water

 Sediment clouds 
water, making it difficult for 
light to reach organisms and 
plants that require 
photosynthesis for energy 
production.

 Sediment may also carry 
pesticides and toxic 
chemicals.

Environmental Science Merit Badge

POLLUTION BY SEDIMENTATION



Do research on 
one endangered 
species found in 
your state.  Do a 
100-word report 
in your 
workbook.

3.E. ENDANGERED 

SPECIES



Environmental Science Merit Badge

3.E. RESEARCH AN ENDANGERED 

SPECIES: UTAH’S JUNE SUCKER

C o m m o n  N a m e

J U N E  S U C K E R

S c i e n t i f i c  N a m e

C H A S M I S T E S  L I O R U S

T h e  J u n e  s u c k e r ,  C h a s m i s t e s l i o r u s ,  i s  v e r y  n a r r o w l y  d i s t r i b u t e d ,  
o c c u r r i n g  n a t u r a l l y  i n  U t a h  L a k e  a n d  t h e  P r o v o  R i v e r ,  a n d  n o w h e r e  
e l s e  i n  t h e  w o r l d .  A l t h o u g h  t h e  s p e c i e s  w a s  o n c e  a b u n d a n t  i n  U t a h  
L a k e ,  i t  i s  n o w  e x t r e m e l y  r a r e .  M a j o r  c a u s e s  o f  t h e  J u n e  s u c k e r ' s  
d e c l i n e  i n c l u d e  f l o w  a l t e r a t i o n s ,  p o l l u t i o n ,  d r o u g h t ,  h y b r i d i z a t i o n  w i t h  
o t h e r  s u c k e r  s p e c i e s ,  a n d  c o m p e t i t i o n  w i t h  a n d  p r e d a t i o n  f r o m  e x o t i c  
f i s h  s p e c i e s .  T h e  J u n e  s u c k e r  i s  F e d e r a l l y  l i s t e d  a s  e n d a n g e r e d ,  a n d  
e f f o r t s  t o  h e l p  r e c o v e r  t h e  J u n e  s u c k e r  p o p u l a t i o n  a r e  o n - g o i n g .

I n t e r e s t i n g l y ,  a l t h o u g h  J u n e  s u c k e r s  a r e  m e m b e r s  o f  t h e  s u c k e r  f a m i l y ,  
t h e y  a r e  n o t  b o t t o m  f e e d e r s .  T h e  j a w  s t r u c t u r e  o f  t h e  J u n e  s u c k e r  
a l l o w s  t h e  s p e c i e s  t o  f e e d  o n  z o o p l a n k t o n  i n  t h e  m i d d l e  o f  t h e  w a t e r  
c o l u m n .  

J u n e  s u c k e r  a d u l t s  l e a v e  U t a h  L a k e  a n d  s w i m  u p  t h e  P r o v o  R i v e r  t o  
s p a w n  i n  J u n e  o f  e a c h  y e a r .  S p a w n i n g  o c c u r s  i n  s h a l l o w  r i f f l e s  o v e r  
g r a v e l  o r  r o c k  s u b s t r a t e .  F e r t i l i z e d  e g g s  s i n k  t o  t h e  s t r e a m  b o t t o m ,  
w h e r e  t h e y  h a t c h  i n  a b o u t  f o u r  d a y s .  N o  p a r e n t a l  c a r e  i s  g i v e n  t o  e g g s  
o r  y o u n g .

S o u r c e s :  

B i o t i c s D a t a b a s e .  2 0 0 5 .  U t a h  D i v i s i o n  o f  W i l d l i f e  R e s o u r c e s ,  
N a t u r e S e r v e ,  a n d  t h e  n e t w o r k  o f  N a t u r a l  H e r i t a g e  P r o g r a m s  a n d  
C o n s e r v a t i o n  D a t a  C e n t e r s .  

S i g l e r ,  W .  F .  a n d  J .  W .  S i g l e r .  1 9 9 6 .  F i s h e s  o f  U t a h [ : ]  a  n a t u r a l  
h i s t o r y .  U n i v e r s i t y  o f  U t a h  P r e s s .  S a l t  L a k e  C i t y .  3 7 5  p p .  
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3.E. RESEARCH AN ENDANGERED 

SPECIES: UTAH’S JUNE SUCKER

F i s h  a n d  W i l d l i f e  S e r v i c e  E n d a n g e r e d  S p e c i e s  L i s t  f o r  U t a h  C o u n t y
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O B J E C T I V E  A N D  C R I T E R I A

T h e  i m m e d i a t e  o b j e c t i v e  o f  t h i s  r e c o v e r y  p l a n  i s  t o  p r e v e n t  e x t i n c t i o n  o f  t h e  J u n e  s u c k e r  b y

e s t a b l i s h i n g  a t  l e a s t  o n e  s e c u r e  r e f u g e  p o p u l a t i o n  a n d  h a l t i n g  a n d  r e v e r s i n g  t h e  d e c l i n e  o f t h e

e x t a n t  p o p u l a t i o n  i n  U t a h  L a k e .  T h e  s e c o n d  o b j e c t i v e  o f  t h i s  r e c o v e r y p l a n i s  t o  r e c o v e r  t h e

s p e c i e s  t o  a  p o i n t  w h e r e  d o w n l i s t i n g a n d  d e l i s t i n g  c a n  b e  c o n s i d e r e d .  T h e  J u n e  s u c k e r  m a y  b e

d o w n l i s t e d t o  t h r e a t e n e d  s t a t u s  w h e n  ( 1 )  P r o v o  R i v e r  f l o w s  e s s e n t i a l  f o r  J u n e  s u c k e r  s p a w n i n g

a n d  r e c r u i t m e n t  a r e  p r o t e c t e d ,  ( 2 )  h a b i t a t  i n  t h e  P r o v o  R i v e r  a n d  U t a h  L a k e  h a s  b e e n  e n h a n c e d

a n d / o r  e s t a b l i s h e d  t o  p r o v i de  f o r  t h e  c o n t i n u e d  e x i s t e n c e  o f  a l l  l i f e  s t a g e s ,  ( 3 )  n o r m a t i v e  s p e c i e s

w h i c h  p r e s e n t  a  s i g n i f i c a n t  t h r e a t  t o  t h e  c o n t i n u e d  e x i s t e n c e  o f  J u n e  s u c k e r  a r e  r e d u c e d  o r

e l i m i n a t e d  f r o m  U t a h  L a k e ,  a n d  ( 4 )  a n  i n c r e a s i n g  s e l f - s u s t a i n i n g  s p a w n i n g  r u n  o f w i l d J u n e

s u c k e r  r e s u l t i n g  i n  s i g n i f i c a n t  r e c r u i t m e n t  o v e r  t e n  y e a r s  h a s  b e e n  r e - e s t a b l i s h e d  i n  t h e  P r o v o

R i v e r .

T h e  J u n e  s u c k e r  m a y  b e  d e l i s t e d  w h e n  t h e  f o l l o w i n g  i n t e r i m  c r i t e r i a  e s t a b l i s h e d  f o r  t h e  d e l i s t i n g

O f  t h e  J u n e  s u c k e r  a r e  m e t :  ( 1 )  e s t a b l i s h m e n t  o f a s e c o n d  s e l f - s u s t a i n i n g ,  p r o t e c t e d ,  r e f u g i a

p o p u l a t i o n  o f  J u n e  s u c k e r  w i t h i n  t h e  U t a h  L a k e  B a s i n ;  a n d  ( 2 )  e s t a b l i s h m e n t  o f  a n  a d d i t i o n a l

s e l f - s u s ta i n i n g  s p a w n i n g  r u n  o f  J u n e  s u c k e r  i n  U t a h  L a k e .  T h i s  w i l l  r e q u i r e  a d e q u a t e  p r o t e c t i o n

O f  i n s t r e a m f l o w s  a n d  a v a i l a b l e  h a b i t a t ,  a s  w e l l  a s  s u c c e s s f u l  r e c r u i t m e n t  t o  t h e  s p a w n i n g  r u n  o f

J u n e  s u c k e r  n a t u r a l l y  p r o d u c e d  i n  t h e  L a k e ;  a n d  ( 3 )  r e m o v a l  o f  o t h e r  t h r e a t s  t o  t h e  c o n t i n u e d

e x i s t e n c e  o f  J u n e  s u c k e r  i n c l u d i n g  t h o s e  a s s o c i a t e d  w i t h  t h e  r e q u i r e d  p h y s i c a l ,  c h e m i c a l  a n d

b i o l o g i c a l  e n v i r o n m e n t  o f  U t a h  L a k e  n e c e s s a r y  f o r  s u r v i v a l  o f  t h e  s p e c i e s .  F i n a l  d e l i s t i n g

c r i t e r i a  w i l l  b e  d e t e r m i n e d  a f t e r  a n  a n a l y s i s  t o  d e t e r m i n e  q u a n t i f i e d  o b j e c t i v e s  i s  c o m p l e t e d

i n c l u d i n g  a  d e f i n i t i o n  o f  a  s e l f - s u s ta i n i n g  J u n e  s u c k e r  p o p u l a t i o n .
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D E P A R T M E N T  O F  T H E  I N T E R I O R

F i s h  a n d  W i l d l i f e  S e r v i c e

A v a i l a b i l i t y  o f  a  D r a f t  E n v i r o n m e n t a l  A s s e s s m e n t  f o r  F e d e r a l  A g e n c y  P a r t i c i p a t i o n  i n  t h e  J u n e  S u c k e r  R e c o v e r y  

I m p l e m e n t a t i o n  P r o g r a m

A C T I O N :  N o t i c e  o f  a v a i l a b i l i t y  o f  a  d r a f t  e n v i r o n m e n t a l  a s s e s s m e n t  f o r  F e d e r a l  a g e n c y  p a r t i c i p a t i o n  i n  t h e  J u n e  S u c k e r  

r e c o v e r y  i m p l e m e n t a t i o n  p r o g r a m .

S U M M A R Y :  T h i s  n o t i c e  a d v i s e s  t h e  p u b l i c

t h a t  t h e  D r a f t  E n v i r o n m e n t a l  A s s e s s m e n t  ( D E A )  f o r  F e d e r a l  a g e n c y  p a r t i c i p a t i o n  i n  t h e  J u n e  S u c k e r  R e c o v e r y  

I m p l e m e n t a t i o n  P r o g r a m  ( P r o g r a m )  i s  a v a i l a b l e  f o r  p u b l i c  r e v i e w  a n d  c o m m e n t .  T h e  p u r p o s e  o f  t h e  p r o p o s e d  F e d e r a l  

a c t i o n  d e s c r i b e d  i n   t h e  D E A  i s  t o  f o r m a l l y  d e c l a r e  t h e  i n t e n t i o n  o f  t h e  F i s h  a n d  W i l d l i f e  S e r v i c e  ( S e r v i c e ) ,  B u r e a u  o f  

R e c l a m a t i o n ,  U t a h  R e c l a m a t i o n  M i t i g a t i o n  a n d  C o n s e r v a t i o n  C o m m i s s i o n ,  a n d  I n t e r i o r  t o  p a r t i c i p a t e  i n  t h e  m u l t i - a g e n c y  

p r o g r a m  d e s i g n e d  t o  i m p l e m e n t  r e c o v e r y  a c t i o n s  f o r  t h e  e n d a n g e r e d  J u n e  s u c k e r .  I n  a d d i t i o n  t o  i m p l e m e n t i n g  r e c o v e r y  

a c t i o n s ,  t h e  P r o g r a m  w i l l  f a c i l i t a t e  r e s o l u t i o n  o f  c o n f l i c t s  a s s o c i a t e d  w i t h  J u n e  s u c k e r  r e c o v e r y  i n  t h e  U t a h  L a k e  a n d  

P r o v o  R i v e r  b a s i n s  i n  U t a h .  O t h e r  p a r t i c i p a n t s  i n c l u d e  t h e  S t a t e  o f  U t a h  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ,  t h e  C e n t r a l  

U t a h  W a t e r  C o n s e r v a n c y  D i s t r i c t ,  P r o v o  R i v e r  W a t e r  U s e r s  A s s o c i a t i o n ,  P r o v o  R e s e r v o i r  W a t e r  U s e r s  C o m p a n y ,  a n d  

r e p r e s e n t a t i o n  f r o m  a n  o u t d o o r  i n t e r e s t  g r o u p .  W e  a r e  s e e k i n g  c o m m e n t s  f r o m  t h e  p u b l i c ,  o t h e r  c o n c e r n e d  g o v e r n m e n t a l  

a g e n c i e s ,  t h e  s c i e n t i f i c  c o m m u n i t y ,  t h e  e n v i r o n m e n t a l  c o m m u n i t y ,  i n d u s t r y ,  a n d  a n y  o t h e r  i n t e r e s t e d  p a r t i e s  o n  t h i s  

D E A .

D A T E S :  W e  m u s t  r e c e i v e  c o m m e n t s  o n  t h e  D E A  o n  o r  b e f o r e  D e c e m b e r  1 3 ,  2 0 0 1

t o  b e  c o n s i d e r e d .

A D D R E S S E S :  W r i t t e n  c o m m e n t s  s h o u l d  b e  a d d r e s s e d  t o  t h e  F i e l d  S u p e r v i s o r ,  U t a h  E c o l o g i c a l  S e r v i c e s  F i e l d  

O f f i c e ,  L i n c o l n  P l a z a ,  1 4 5  E a s t  1 3 0 0  S o u t h ,  S u i t e  4 0 4 ,  S a l t  L a k e  C i t y ,  U t a h  8 4 1 1 5 .  C o p i e s  o f  t h e  d r a f t  d o c u m e n t  a r e  

a v a i l a b l e  v i a  r e q u e s t  t o  t h e  F i e l d  O f f i c e .  A l l  c o m m e n t s  a n d  m a t e r i a l  r e c e i v e d  w i l l  b e  a v a i l a b l e  u p o n  r e q u e s t  f o r  p u b l i c  

i n s p e c t i o n ,  b y  a p p o i n t m e n t ,  d u r i n g  n o r m a l  b u s i n e s s  h o u r s  a t  t h e  a b o v e  a d d r e s s .  F O R  F U R T H E R  I N F O R M A T I O N  C O N T A C T :  

M r .  H e n r y  M a d d u x ,  U t a h  F i e l d  S u p e r v i s o r .
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N a t u r e S e r v e G l o b a l  C o n s e r v a t i o n  S t a t u s  F a c t o r s

R a n g e  E x t e n t :  2 5 0 - 1 0 0 0  s q u a r e  k m  ( a b o u t  1 0 0 - 4 0 0  s q u a r e  m i l e s )

R a n g e  E x t e n t  C o m m e n t s :  N a t i v e  r a n g e  i n c l u d e s  U t a h  L a k e  ( 3 8 0  s q u a r e  

k i l o m e t e r s )  a n d  t h e  a d j a c e n t  P r o v o  R i v e r ,  U t a h ;  f l o w s  i n  t h e  P r o v o  R i v e r  a r e  

c o n t r o l l e d  b y  D e e r  C r e e k  R e s e r v o i r  a n d  b y  a g r i c u l t u r a l  d i v e r s i o n s ,  w h i c h  

r e s t r i c t  s p a w n i n g  t o  6 . 1  k i l o m e t e r s  o f  t h e  l o w e r m o s t  r i v e r  ( S c o p p e t t o n e a n d  

V i n y a r d 1 9 9 1 ) .  R e f u g e  p o p u l a t i o n s  o f  t h e  J u n e  s u c k e r  h a v e  b e e n  e s t a b l i s h e d  i n  

p r o t e c t e d  l o c a t i o n s  t h r o u g h o u t  U t a h .

O n e  r e p o r t e d  s p e c i m e n ,  c o l l e c t e d  f r o m  t h e  S n a k e  R i v e r  b e l o w  J a c k s o n  L a k e  

D a m ,  W y o m i n g ,  r e p r e s e n t s  a n o t h e r  s p e c i e s ,  C .  m u r i e i ,  w h i c h  i s  n o w  p r e s u m a b l y  

e x t i n c t  ( M i l l e r  a n d  S m i t h  1 9 8 1 ) .

N u m b e r  o f  O c c u r r e n c e s :  1  - 5

N u m b e r  o f  O c c u r r e n c e s  C o m m e n t s :  T h i s  s p e c i e s  i s  r e p r e s e n t e d  b y  o n e  

o c c u r r e n c e  ( s u b p o p u l a t i o n ) .

P o p u l a t i o n  S i z e :  2 5 0  - 1 0 0 0  i n d i v i d u a l s

P o p u l a t i o n  S i z e  C o m m e n t s :  A s  o f  l a t e  1 9 8 0 s ,  t h e  a d u l t  p o p u l a t i o n  w a s  b e l i e v e d  

t o  n u m b e r  a b o u t  1 , 0 0 0 ,  a p p a r e n t l y  a l l  o f  t h e m  o v e r  1 5  y e a r s  o f  a g e ,  w i t h  l i t t l e  

o r  n o  r e c r u i t m e n t  ( M a t t h e w s  a n d  M o s e l e y  1 9 9 0 ) ,  d u e  t o  h i g h  p o p u l a t i o n s  o f  

n o n - n a t i v e  p r e d a t o r y  f i s h e s  ( U S F W S  1 9 9 0 ) ;  t o t a l  p o p u l a t i o n  w a s  p e r h a p s  a  f e w  

t h o u s a n d  ( s e e  S c o p p e t t o n e a n d  V i n y a r d 1 9 9 1 ) .  I n  t h e  l a t e  1 9 9 0 s ,  w i l d  a d u l t  

p o p u l a t i o n  m a y  h a v e  b e e n  c l o s e  t o  3 0 0  i n d i v i d u a l s  ( K e l e h e r e t  a l .  1 9 9 8 ;  C .  

K e l e h e r ,  i n  B e l k  1 9 9 8 ) .  M o s t  s u c k e r s  c a p t u r e d  d u r i n g  s p a w n i n g  r u n s  i n  r e c e n t  

y e a r s  h a v e  b e e n  c a p t i v e - r e a r e d  i n d i v i d u a l s .

A b u n d a n c e  o f  u n h y b r i d i z e d C .  l i o r u s r e m a i n s  t o  b e  d e t e r m i n e d .  

N u m b e r  o f  O c c u r r e n c e s  w i t h  G o o d  V i a b i l i t y / I n t e g r i t y :  N o  ( A - o r  B - r a n k e d )  

o c c u r r e n c e s  w i t h  g o o d  v i a b i l i t y

Environmental Science Merit Badge

JUNE SUCKER ENVIRONMENTAL 

ASSESSMENT – NATURESERVE DATA



N a t u r e S e r v e G l o b a l  C o n s e r v a t i o n  S t a t u s  F a c t o r s  ( c o n t r i n u e d )

O v e r a l l  T h r e a t  I m p a c t :  V e r y  h i g h  - h i g h

O v e r a l l  T h r e a t  I m p a c t  C o m m e n t s :  D e c l i n e  o f  o r i g i n a l  p o p u l a t i o n  w a s  d u e  t o  p o l l u t i o n ,  d r o u g h t ,  d e w a t e r i n g  o f  h a b i t a t  r e s u l t i n g  f r o m  

a g r i c u l t u r a l  a n d  d o m e s t i c  u s e  o f  t h e  P r o v o  R i v e r ,  c o m p e t i t i o n  w i t h  a n d  p r e d a t i o n  b y  i n t r o d u c e d  f i s h e s ,  a n d  d a m m i n g  o f  t r i b u t a r y  

s t r e a m s  ( M i l l e r  a n d  S m i t h  1 9 8 1 ,  M i l l e r  e t  a l .  1 9 8 9 ) .  U t a h  L a k e  n o w  i s  o p e r a t e d  a s  a  r e s e r v o i r ,  w i t h  e x t e n s i v e l y  f l u c t u a t i n g  w a t e r  

l e v e l s ;  i t  i s  i n c r e a s i n g l y  e u t h r o p h i c a n d  s a l i n e ,  a n d  i n t r o d u c e d  f i s h e s  ( e s p e c i a l l y  c a r p ,  a l s o  w h i t e  b a s s ,  w a l l e y e ,  a n d  b l a c k  

b u l l h e a d )  h a v e  v i r t u a l l y  r e p l a c e d  t h e  n a t i v e  f a u n a  ( s e e  S c o p p e t t o n e a n d  V i n y a r d 1 9 9 1 ) .  T h e s e  i m p a c t s  h a v e  r e s u l t e d  i n  e s s e n t i a l l y  

n o  p o p u l a t i o n  r e c r u i t m e n t  ( B e l k  1 9 9 8 ) .  M o d d e a n d  M u i r h e a d ( 1 9 9 4 )  o b s e r v e d  s u c c e s s f u l  p r o d u c t i o n  o f  l a r v a e  i n  t h e  l a t e  1 9 8 0 s  

a n d  c o n c l u d e d  t h a t  r e c r u i t m e n t  f a i l u r e  i s  n o t  d u e  t o  r e p r o d u c t i v e  f a i l u r e .

H y b r i d i z a t i o n  w i t h  C h a s m i s t e s a r d e n s m a y  h a v e  e l i m i n a t e d  C .  l i o r u s a s  a  d i s t i n c t i v e  s p e c i e s ,  b u t  f u r t h e r  s t u d y  i s  n e e d e d .

S h o r t - t e r m  T r e n d  C o m m e n t s :  T h e  w i l d  a d u l t  p o p u l a t i o n  h a s  d e c l i n e d  g r e a t l y  o v e r  t h e  p a s t  t h r e e  g e n e r a t i o n s  ( r o u g h l y  5 0 - 7 5  y e a r s ) .

N a t u r a l  r e c r u i t m e n t  h a s  n o t  o c c u r r e d  i n  r e c e n t  y e a r s  ( J u n e  S u c k e r  R e c o v e r y  I m p l e m e n t a t i o n  

P r o g r a m ,  h t t p : / / w w w . j u n e s u c k e r r e c o v e r y . o r g / ) ;  w i t h o u t  r e l e a s e  o f  c a p t i v e - r e a r e d  s u c k e r s ,  t h e  o v e r a l l  p o p u l a t i o n  w o u l d  b e  

d e c l i n i n g  t o  e x t i n c t i o n .

L o n g - t e r m  T r e n d :  D e c l i n e  o f  > 9 0 %

L o n g - t e r m  T r e n d  C o m m e n t s :  P o p u l a t i o n  d e c l i n e d  f r o m  m i l l i o n s  i n  t h e  e a r l y  1 8 0 0 s  t o  f e w e r  t h a n  1 , 0 0 0  w i l d - s p a w n e d  a d u l t s  t o d a y  

( J u n e  S u c k e r  R e c o v e r y  I m p l e m e n t a t i o n  P r o g r a m ,  h t t p : / / w w w . j u n e s u c k e r r e c o v e r y . o r g / ) .  U S F W S  ( 1 9 9 0 )  c a t e g o r i z e d  t h e  s t a t u s  a s  

" d e c l i n i n g . "
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Determine 10 
ways your 
family can 
reduce 
pollution.  
Write them in 
your workbook.

3.F. POLLUTION 

PREVENTION, RESOURCE 

RECOVERY AND  

CONSERVATION 



 What happens to the chemicals and solvents you use to clean 
your house?

 When you clean the toilet or bathtub, what happens to the chemicals

that go down the drain?

 If you live in a city, it goes to a water treatment plant where it is 
filtered and treated so it can be reused.

 If you live in a rural area, it goes to your septic tank, then filters 
down into the soil

 When this waste water contains toxic chemicals, the chemicals also 
enter the groundwater.

3.F. HOUSEHOLD POLLUTANTS
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3.F. SOURCES OF HOUSEHOLD 

POLLUTION
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3.F. TOXIC CHEMICALS



 Take the bus
 Use an e lectr ic  lawnmower
 Turn of f  the garden hose when not  

in  use
 Keep car  t i res  properly  inflated
 Wear a  sweater  in  the winter
 Walk or  r ide a  bike to school
 Pay bi l ls  onl ine
 Use c loth napkins
 Use c loth k i tchen towels
 Use bath towels more than once
 Wear c lothes twice before  

laundering
 Insulate your house
 Turn up the Ai r  Condit ioner
 Turn down the furnace
 Use f luorescent  l ight  bulbs
 Replace shower heads with  water  

conservation vers ions
 Don’t  use chemical  fer t i l i zers on 

your lawn

 Don’t  id le  the  car

 Dr ive the speed l imit

 Use recycled paper

 Don’t  burn wood in  the f i rep lace

 Don’t  burn leaves

 Keep furnace f i l ters  c lean

 Carpool

 Use fabr ic/reusable  shopping bags

 Recycle  ever y th ing

 Give o ld  s tuf f  to  DI  rather  than 

throwing i t  out

 Fi l ter  water ;  don’ t  buy  water  in  

p last ic  bot t les

 Turn of f  computers ;  don’ t  leave them 

on standby

 Don’t  use aerosol  sprays

 Take showers  not  baths

 Mulch lawnmower c l ippings

Environmental Science Merit Badge
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POLLUTION



Pollution Prevention Project Worksheet

Sunday Monday Tuesday Wednesday Thursday Friday

Method 1 #1

Method 2 #2

Method 3 #3

Method 4 #4

Method 5 #5

Method 6 #6

Method 7 #7

Method 8 #8

Method 9 #8

Method 10 #10

Environmental Science Merit Badge

3.F. POLLUTION PREVENTION PROJECT
DETERMINE 10 WAYS YOUR FAMILY  CAN REDUCE POLLUTION.   

PRACTICE 2  UNTIL  WE MEET  AGAIN .



Count the 
number of 
species, 
estimate space 
required, 
identify non-
plant species

4.A. OUTDOOR STUDY 

AREA ACTIVITY



 Two study areas
 Very different from each other

 4 square yards each

REQUIREMENT 1. 

 Count the number of species

 Estimate how much space is 
occupied by each species

 Identify any animals, insects, 
etc

 WRITE A REPORT about 
biodiversity and population 
density

REQUIREMENT 2. 

 Visit each study area at least 
3 times (6 total visits)

 KEEP A JOURNAL

 WRITE A REPORT about your 
observations and describe the 
dif ferences you observe over 
time

Environmental Science Merit Badge

STUDY AREA REQUIREMENTS



Items needed 

in an EIS for a 

construction 

project.  

5. ENVIRONMENTAL 

IMPACT STATEMENT



Step 1 – Descr ibe a  Construct ion 
project  in  your notebook

Step 2 – Vis i t  the s i te  and record:

1. Plants and animals

2. Ecosystem descr ipt ion

3. Disturbed/undisturbed

4. Habitats of  endangered species

5. Slope and erosion

6. Streams and wet lands

7. Fossi ls or  ar t i facts

8. Act iv i t ies next  to  the s i te

 Step 3 – Descr ibe how the project  
f i ts  ex ist ing plans in  the area

 Step 4 – How wi l l  the project  af fect  
the envi ronment?
 Erosion?

 Disturb ecosystems?

 Disturb endangered species?

 Step 5 – Ident i fy  harmful  aspects

 Step 6 – Suggest  a l ternat ives

 Step 7 – Discuss t rade -of fs

 Step 8 – How would other uses of  
the s i te  be prevented

 Conclusions
 Tell your Counselor what should be 

included in an EIS.

 Should the project go ahead or be 
stopped?

 What are viable alternatives? 

Environmental Science Merit Badge

EIS PROCEDURE



Find out about 

three career 

opportunities 

in 

environmental 

science

6. CAREER 

OPPORTUNITIES
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SUPPLEMENTAL SLIDES

http://joelhebdon.wix.com/vanilla-partners#



 The earth’s temperature is regulated by carbon dioxide, water 

vapor, and small amounts of ozone, methane and other gases 

in the atmosphere.

 Gases in the atmosphere let heat from the sun warm the 

atmosphere and trap some of it to heat the earth.

Environmental Science Merit Badge

THE GREENHOUSE EFFECT



 ―Greenhouse gases‖ in 
the atmosphere have 
been steadily rising.

 Carbon dioxide is a major 
greenhouse gas.

 Methane emitted y 
animals (cattle, sheep, 
termites) is also a major 
greenhouse gas.

 Methane traps about 25 
times as much heat as 
carbon dioxide. 

Environmental Science Merit Badge

GLOBAL WARMING
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 In the last 100 years 
the average earth 
temperature has risen 
by 0.7 to 1.3 degrees.

Consequences of this 
warming include 
rising sea levels, 
melting polar ice 
caps, 
―desertification‖, and 
more severe weather 
patterns.

Environmental Science Merit Badge

GLOBAL WARMING



 The Clean Air Act was created 
in 1970.

 The US has reduced its 
production of air pollutants 
including CFCs and 
particulates.

 Factories have reduced the 
amount of sulfur dioxide and 
particulates released.

 High-mileage cars are 
common today.

 Alternative energy sources are 
replacing fossil fuels.

Environmental Science Merit Badge

SOLUTIONS TO AIR POLLUTION



Carmakers are 
producing more fuel 
efficient vehicles

Trees are being 
planted in deforested 
areas

 Industries are 
cleaning their 
emissions

Farmers are using 
less nitrogen fertilizer
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SOLUTIONS TO AIR POLLUTION



 Chlorofluorocarbons 
(CFCs) are pollutants that 
destroy the ozone layer, 
allowing too much UV 
radiation through to the 
earth’s surface.

 CFCs were used as 
refrigerants until 1966 
(freon).

 It takes 20 years for CFCs to 
reach the stratosphere so 
ozone destruction caused by 
this pollutant will continue 
for many years.
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CHLOROFOUOROCARBON AIR POLLUTION 



 Black smoke from 
fireplace or from a car’s 
exhaust is incompletely 
burned fossil fuel which 
contains ―particulates‖.

 Inhaled particulates harm 
people by causing 
asthma and other 
respiratory diseases.

 Particulates interact with 
sulfur dioxide in the 
atmosphere.
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PARTICULATE AIR POLLUTION



 Smog  (from ―smoke‖ 
and ―fog‖) is a 
dangerous form of 
particulate pollution 
common in Utah.

 Utah’s wintertime 
inversions trap smog in 
our valleys.

 Smog is a major cause 
of respiratory illness 
and death.
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―SMOG‖



Effects of an oil spill 

on land—

Vegetation

Soil 

Animal life

Water

Air

other

Environmental Science Merit Badge

3.D. LAND POLLUTION EXPERIMENT



Bioremediation is 

various methods to 

increase the 

population of oil-

eating microbes.  

Microbes ―eat‖ the oil

Works both above and 

underground
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3.D. LAND POLLUTION EXPERIMENT 



 Household oil/gasoline 
spill

 Protect yourself !

 Stop the spill

 Absorb the spill

 Collect the spill

 Dispose properly

*notify the fire department 
if the spill is large or enters 
the storm sewer

Environmental Science Merit Badge

3.D. LAND POLLUTION EXPERIMENT 


