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Career Paths: Environmental Engineering is a new educational resource for environmental

engineering professionals who want to improve their English communication in a work

environment. Incorporating career-specific vocabulary and contexts, each unit offers step-

by-step instruction that immerses students in the four key language components: reading,

listening, speaking, and writing. Career Paths: Environmental Engineering addresses

topics including aspects of environmental engineering, such as ecosystems, irrigation, water

treatment, air pollutants, and career options.

The series is organized into three levels of difficulty and offers a minimum of 400 vocabulary

terms and phrases. Every unit includes a test of reading comprehension, vocabulary, and

listening skills, and leads students through written and oral production.

Included Features:

• A variety of realistic reading passages

• Career-specific dialogues 

• 45 reading and listening comprehension checks

• Over 400 vocabulary terms and phrases

• Guided speaking and writing exercises

• Complete glossary of terms and phrases

The Teacher’s Book contains a full answer key and audio scripts.

The Teacher’s Guide contains detailed lesson plans, a full answer key and audio scripts.

The audio CDs contain all recorded material.
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Unit Topic
Reading 
context

Vocabulary Function

1 The Environmental
Engineer

Article advise, apply, conservation, environment, environmental
engineer, evaluate, impact, monitor, pollution, prevent,
resources

Asking about
interests

2 The Earth Course
description 

atmosphere, biosphere, core, crust, geosphere,
hydrosphere, lithosphere, mantle, stratosphere,
troposphere

Describing 
order

3 Ecosystems Letter abiotic, biotic, community, component, ecosystem,
genetic diversity, habitat, organism, population, species

Describing
positive 
changes

4 Biomes and
Aquatic Systems

Webpage aquatic life zone, biome, coastal zone, coral reef, desert,
grassland, inter-tidal zone, ocean, open sea, rainforest,
saltwater, savanna, tundra

Expressing
excitement

5 Weather Blog cloud cover, humidity, meteorology, moisture,
precipitation, pressure, short-term, temperature, weather,
wind speed

Asking for
repetition

6 Climate Textbook average, climate, current, elevation, Equator, latitude,
pattern, pole, prevailing wind, range, rotation, terrain

Talking about
averages

7 Basic Units 
of Life

Textbook cell, chromosome, DNA, eukaryotic, gene, genetic
information, multicellular, nucleus, prokaryotic, unicellular

Making 
a comparison

8 Measurements 1 Chart acre, Celsius, Fahrenheit, gallon, hectare, imperial,
kilogram, kilometer, liter, meter, metric, mile, pound, yard

Making 
a request

9 Basic Numbers 
and Math

Chart add, divide by, equal, hundred, less, minus, multiply by,
over, plus, subtract, times

Giving 
a reminder

10 Measurements 2 Employee 
guide 

amount, area, base unit, concentration, cubic meter,
derived unit, Kelvin, mole, SI, square meter,
thermodynamic temperature, volume

Asking for
clarification

11 Tables and Graphs Email bar graph, column, legend, line graph, pie chart, row,
scatter diagram, table, x-axis, y-axis

Correcting 
an error

12 Describing Change Article decline, decrease, expand, fluctuate, increase, plummet,
rise, shrink, skyrocket, stabilize

Describing
changes

13 Presentations Letter body language, cue card, eye contact, handout,
presentation, project, review, signpost, summarize, visual
aid

Giving 
a compliment 

14 Properties of Matter Textbook atom, atomic number, compound, electron, element, ion,
mass number, matter, molecule, neutron, proton

Correcting
yourself

15 Energy Information
excerpt

conserve, electromagnetic radiation, energy, energy
efficiency, energy quality, heat, kinetic energy, potential
energy, transfer, work

Giving 
a summary

Scope and Sequence
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Many people want to help the environment. Environmental

engineers make it their career. They apply engineering skills to

environmental problems. Here are some common duties of

environmental engineers:

e Evaluate the impact of proposed projects. The goal is to

prevent or minimize any harm to the environment.

e Monitor air and water pollution levels. They may advise
authorities about how to reduce them.

e Design systems to increase conservation of resources. A

typical project might be a waste water system.

Environmental engineers work with various organizations. Working

together, they try to protect our environment. If this sounds
interesting, consider learning more!
 

 

 

     

  

  

Get ready!

@ Before you read the passage, ~

talk about these questions.

1 What are some problemsthat the

environmentis facing?

2 Whatkinds ofskills does a

person needto be an

environmental engineer?

Reading

@ Readthearticle. Then, choose
the correct answers.

1. Whatis the purposeofthe article?

A. to recruit environmental

engineers

B. to list a job opening for an

environmental engineer

‘ C to describe what an

environmental engineer does

D to describe how to become

an environmental engineer

2 Which of the following is NOT

listed as a duty of an

environmental engineer in the

article? :
A_ monitoring air pollution levels

B_ evaluating soil conditions

C designing waste water systems

D assessing future projects

3 Whatis the main goal when

evaluating potential projects?

A to reduceair pollution

B to improve water quality

C to safely deal with solid waste

D to prevent harm to the

environment



 

 

Vocabulary

© Match the words (1-8) with the definitions (A-H).

— __ apply 4 _ evaluate 7 _ pollution

n
h __ advise 5 __ resources 8 __ conservation

© __ impact 6 __ environment

the act of trying to save resources

to give an expert opinion

the area in which a person orthing lives

to look at something closely andcritically

a large change

things that people usefor fuel, food, or shelter

damage caused to water, air, and land by harmful substances

z
T
o
7
m
m
r
m
o
a
d
a
d
w

-s
F

to use somethingfor a particular purpose

@ Read the sentence pairs. Choose which word or phrase

best fits each blank.

1 environmental engineer/ pollution

A The came up with a new watercleaning system.

B Cars can causea lot of in the air.

2 monitor / prevent

A lf we are careful we can environmental degradation.

B Itis our duty to our water consumption.

6 9 Listen and read the article again. What are some
duties of an environmental engineer?

Listening

© © Listen to a conversation betweenaninterviewer and
an interviewee. Markthe following statementsastrue(T)

or false(F).

1 __ The man will study environmental engineering this year.

2 __ The man has experience in wastewater management.

3 __ The man has not workedin soil remediation.

@ §9 Listen again and complete the conversation.
 

 

Interviewer: I’m glad to hear that. What kind of 1

do you have? .

Interviewee: | have a degree in environmental engineering. | also have

2 of experience in my current position.  

  Interviewer: What exactly 3 ?

Interviewee: Mainly wastewater andsolid 4

Interviewer: | see. Do you have any experience with 5 ?

Interviewee: 6 , yes. 

 

Speaking

@ With a partner, act out the

roles below based on Task7.

Then, switchroles.

 

USE LANGUAGESUCHAS:
What brought you to

environmental engineering?

What kind of experience do you have?

Do you have any experience with ...?
 
 

Student A: You are an interviewer.

Talk to Student B about:

e why he or she chosethefield

of environmental engineering

e his or her experiencein the

field

e aspecific skill you’re looking

for
 

 

Student B: You have an

interview for an environmental

engineerposition. Talk to

Student A aboutthe position.    
Writing

© Usethe conversation from
Task 8 to complete the

interview sheet.

 

   GREEN TECHNOLOGIES
INTERVIEW SHEET

CANDIDATE NAME;

UTRAESSNAyLe

MOTIVATION FOR ENTERING THE FIELD:

 

 

 
so

EXPERIENCE: it  
 

  
 
  So



48 The Earth

Tn , OT Getready!
O Before you read the passage,

talk about these questions.

|NTRO TO aN2an. 1 What are the layers of the Earth’s

surface?

SCIENCES 2 In which layer of the Earthis life
found?

This course introduces students to the different Earth layers. We

begin with the geosphere. Students identify the mantle and crust.
Reading.

These makeupthe lithosphere. We also discuss the Earth’s core. © Readthe course description.

Next, we move abovethe Earth’s surface. We’ll talk about the Then, choose the correct
layers of the atmosphere. These are the troposphere and the answers.
stratosphere. The last topic we cover is the hydrosphere. The

hydrosphere includes all water on Earth. It also includes water
vaporin the atmosphere.

1 Whatis the purposeof the class?

A_ to compare howpollution

impacts different layers of the

The biosphereis of interest throughout the course. We'll learn how Earth

each sphere contributestolife. This is the overarching themeof the to examinelife and the layers
course. of the Earth

to introduce students to the

field of environmental

engineering

to show the impact of one

layerof the Earth on the others

Whichof the following make up

the lithosphere?

A_ the geosphere and the crust

B_ the core and the mantle

C the crust and the core

D the mantle and the crust

Whichofthe following is part of

Earth’s surface and the

atmosphere?

A_ the stratosphere

B_ the hydrosphere

C the lithosphere

D the troposphere 



 

 

 

Vocabulary

e Place the words from the word bank underthe correct
headings.

world PINT

lithosphere hydrosphere mantle troposphere

atmosphere geosphere biosphere stratosphere

 

_Atorbelow — Above Can be above

_ Earth’s surface Earth’s surface | Earth’s surface
 

 

 

     
 

@ Read the sentencesand choosethe correct words.

The biosphere/coreis at the center of the Earth.

2 The surface of the Earth, made of rock andsoil, is called its

crust/hydrosphere.

3 The atmosphere/mantleis a layer below Earth’s crust.

6 ¢? Listen and read the course description again. What
is the unifying theme of the course?

Listening

@ © Listen to a conversation between a student and a
professor. Mark the following statements astrue (T) or

false (F).

1 __ The womanis confused aboutthe order of the spheres.

2 __ Themanrecommendsstarting at the top of the atmosphere.

3 __ The womanstates the order of the spheresincorrectly.

@ ¢? Listen again and complete the conversation.
   

Student: |’m confused about the 1 of the spheres.

 

Professor: Okay, let’s start with the geosphere. Starting at ©

the surface, which layer 2 2

Student: Firstis the3 , fight? Andthencomesthe4__?

Professor: Not quite. Those two make up the 5 . But the

crust comesfirst.

Student: Oh, | see. And then the coreis next.

Professor: Exactly. That’s the geosphere. But the 6 has

morelayers.   

Speaking

@ With a partner, act out the
roles below based on Task7.

Then, switchroles.

_USE LANGUAGESUCHAS:
The ... comesfirst, right? \

Then the...

What’s next?

   

 

 

Student A: You are a student.

Talk to Student B about:

© aproblem you’re having with

the Earth’s atmosphere

e which sphere comesfirst

© which sphere comesafter
 

 

Student B: You are a professor.

Talk to Student A about the

Earth’s spheres.    
Writing

© Use the course description and
the conversation from Task 8

to complete the worksheet.

SeaOe

Earth’s Spheres
Worksheet

 

Name:

Date:

 

 

Name3 layers in the geosphere:

 

 

 

Name 2 spheres that can be found in

the Earth’s atmosphere:

 

   
 



  
Get ready!

O Before you read the passage,talk

about these questions.

1 How are the species in an

ecosystem connected?

2 Whyis genetic diversity important?

 

___Sunday Edition

| JACKSON TIMES

| am concerned aboutthe Darby River. The river

is home to a rare species of fish. They are

called southern pygmy perch. This particular

populationis shrinking quickly.

Their habitat is in danger. Industrial waste

negatively impacts the ecosystem. Thefish

are running out of food. Waste in the water

kills plant life. Without those plants, these

organisms have fewerfood options.

Asfish numbers dwindle, other biotic creatures

suffer. Birds that eat the perch will starve anddie.

The whole communityis connected. Even if

an abiotic componentis compromised, it

will affect everyone.

We must put a stop to this. We must preserve

the genetic diversity of the Darby River!

Respectfully,

Edwin Jace

Environmental Engineer   
 

i | Ecosystems

Reading

® hseae letter to the editor. Then, choose the correct

1 What is the main purposeofthe letter?

A_ to describe genetic diversity at the Darby River

B to classify the Darby River ecosystem

C_ to give information about the southern pygmy perch

D to explain a threat to the Darby River ecosystem

2 Which is NOTa part of the Darby River ecosystem?

A fish B birds C plants D humans

3 Howis the toxic waste affecting the fish?

A Itkills a plant they rely on for food.

B_ It reduces the oxygenlevels in the water.

C It damagesthefish’s eggs.

D It kills the fish directly.

  

  
  

      

  

  

  

biotic

   

  
    

 

  species



  

   

   
     
  

   

  

   
  

    

   

) Match the words or phrases(1-8) with the

definitions (A-H).

1 __ biotic 5 __ community

| 2 __ abiotic 6 __ organism

3 __ species 7 __ ecosystem

| 4 __ habitat 8 __ genetic diversity

the area where a populationlives

a groupofall living things in an area

a group of organismsthat are biologically similar

an individual living thing

living notliving

the degree of biological variation among

individuals of a species

the living and nonliving things in a particular

environment

Wi tea word that is similar in meaning to

he underlined part.

    
  

 

  

 

    

 ater is an important part of anyecosystem. |
Tate elicaits ea i ue iif

  

  

    

    

@ © Listen again and complete the
conversation.
 

 

Engineer 1: Hey, did you look at 1

from the Darby River? Oo)

Engineer 2: | did! Things are looking a 2

, aren’t they?

Engineer 1: Definitely! I’m glad the 3

____stopped dumping.

Engineer 2: Me too. The perch population is already

. up by twentyfive percent. They’ll be

4 Risesieeeeee IMEMORIMes

Engineer 1: Yeah, and 5 are

coming back,too.

Engineer 2: And all because of one 6

the fish needfor survival.

 

 

  

 

Perch: The population has

Thisis likely due to the

Herons: We have seen

This is related to

Speaking

@ With a partner, act out the roles below
based on Task7. Then, switch roles.

Cee
Things are looking a lot better.

The ... population has risen by...

The ... are coming back.

Student A: You are an environmental engineer.

Talk to Student B about:

e apositive change in a local ecosystem

 

   

 

  

e what caused the change

e apopulation increase in one species

  
 

Student B: You are an environmental engineer.

Talk to Student A about a changein a local

ecosystem.  

 

 

 

 

 
  

  

  

     

    

 



Get ready!

@Before you read the passa

_ talkabout these que:st

Reading

correct answers.

B_ soil erosion

10 

 
® Read the webpage. Then, choose the

1. What is the main purpose of the webpage?

D pollution levels

Lydon Fraser works in aquatic life zones.

He’s primarily concerned with saltwaterhabitats.
He has experiencewith all parts of the ocean.

Recently he comparedpollution levels of coastal

zonesto the open sea.He’s also studied coral reefs

andinter-tidal zones.

Ron Warrenis a grassland expert. His latest work

- Compared soil erosion in savannasand tundras. He ©
also works on water conservation in deserts.

Brenda Leigh is our newest team member. She
worksin rainforests, both tropical and

temperate. Her work so far
concentrates on deforestation. 4 :

   Vocabulary

© Match the wordsor phrases(1-8) with the

definitions (A-H).

1 __ tundra 5 __ savanna

A to provide information aboutthefirm’s 2 __ ocean 6 grassland

ameter Peete : 3 __ biome 7 __ aquaticlife zone
B to recruit new customers for an engineering a scant Bo caiwaiek

firm :

C to introduce membersof an engineering firm A awarm grassland with distinct wet and dry

D to describe threats to various biomes and Seasons
aquatic areas Ba liquid with high concentrations of salt

: : te regi ith lit lif
2 Whichof the following has Ron Warren NOT Gra tat dey ceclon ein Itplane lie

worked? D acold grassland, usually covered in snow

Re desed © atundra E an area ina body of water with a particular set

of characteristics
B arainforest D asavanna

F alarge body of water

3 What does the most recently hired employee a region with abundant grass, but not much
work on? other vegetation

A deforestation C water conservation H_ anareaof the planet with a specific set of
characteristics



   
@ Read the sentence pairs. Choose which

word or phrase bestfits each blank.

1 rainforest / open sea

A Many primateslive in the

B Large mammals,like whales, canlive in the

2. inter-tidal zone / coral reef

A Ain) is made up of mineral

structures and is host to manydifferent

species of marinelife.

B Whenthetide is low, many people like to visit

the to see the tide pools.

3 coastal zone / desert

A Inthe it is hot and dry.

B Sometimes, dolphinsvisit the

often to the delight of tourists.

6 ¢) Listen and read the webpage again.

What wasthelatest work donein aquatic

life zones?

Listening

6 9 Listen to a conversation between two
environmental engineers. Mark the following

statementsastrue(T) orfalse(F).

1 __ The womanis going to a savanna.

2 __ The woman has beento the area before.

3 __ The woman will work on logging programs.

@ © Listen again and complete the
conversation.
 

Engineer 1: Hi Brenda. | heard you got a new

1 . Where are you

headed?

Engineer 2: Oh yeah, they’re sending meto the

Fiera 2

Engineer 1: Really? Wow,that 3

 Engineer 2: | know, 4

I’ve always wanted to go there.
 

Engineer 1: What are you going to 5
? 

Engineer 2: We'll implement more 6

practices.    
 

Speaking

@ With a partner, act out the roles below
based on Task 7. Then, switchroles.

USE LANGUAGE SUCHAS:

 

Where are you headed?

I can’t wait.

I’m going to be...
 

 

StudentA: You are an environmental engineer.

Talk to Student B about:

e wherehis or her next assignmentis

e how excited he or sheis to go there

e what he or sheis going to do there
 

 

Student B: You are an environmental engineer.

Talk to Student A about your newfield assignment.    
Writing

© Use the webpage andthe conversation

from Task 8 to complete the status reports.

   

          

  
  
     

    

     

 

 

 

REEETETLTE

| Project Status Reports

Project1:

Engineer:

 j Region/Biome:

# Focus of Project: 

  Project 2:
Engineer:

Region/Biome:

Focusof Project:

 

 

 

11



  
Weather   

  
Get ready!

@ Before you read the passage,

talk about these questions.

1 What are somefactors that affect

the weather?

2 What are somedifferent forms of

precipitation?

| Reading

® Read the blog entry. Then,
choosethe correct answers.

1 What is the main purpose of the

blog entry?

A_ to describe the difference

between climate and weather

B_ to explain how to understand

a meteorology report

C to define changesin climate

overtime in an area

D to state which factors have the

strongest impact on weather

2 Howis climate different to

weather?

A Climate does not take ,

temperature into account.  
  

  

  

i)
| B Weatheris only concerned

temperature | with changesin precipitation.

C Climate is long-term and

weatheris short term.

D Weather does not deal with

z | pressure changes.

A Blog for Curious Mind
Readers,| have a question. Whatis the difference between
weatherand climate? Don’t know? | didn’t think so. A lot of
people confuse them.

  

    

3 Which of the following would

mostlikely NOT appear on a

weatherreport?

A current wind speeds

B_ the expected high temperature

  

  

Climate refers to long-term weather patterns. Weatherrefers to
short-term atmospheric conditions, Both include information : eg ainnt @F Pieceitatonabout temperatures and moisturelevels. Thedifferenceis the feeed ai sy
time frame. : D the average temperature for

| the yearStill not clear? Think about watching meteorology reports on
TV. What kind of information do you get? Thingslike
precipitation, cloud cover, and wind Speedfor the day. You
hear about pressure and humidity. What about when you read
about an area’s climate? You learn about the average weather
conditions of that specific area over manyyears.  



 

 

Vocabulary

© Match the words or phrases (1-8) with the

definitions (A-H).

1 __ weather 5 __ temperature

2 __ pressure 6 __ precipitation

3 __ moisture 7 __ wind speed

4 __ humidity 8 __ short-term

A ameasure of how hotor cold somethingis

B a slight amountofliquid that makes something

a little damp

oO a measureof how quickly air is moving

0 waterthat falls from clouds to the Earth

E condition of the atmosphere during a given

point in time

F ameasure of the amount of moisture in the air

G the force or weightof air in the atmosphere

H_ happening for a small period of time

+

@ Read the sentence pairs. Choose the
sentence that uses the underlined part

correctly.

1 A The weatherman on channel 5 studied

meteorology at college.

B A thermometer measures pressure.

2 A lt was so damptoday because the wind

speed was so high.

B The cloud cover was thick enough to keepit

from getting too hot.

3 A The heat wave was only a short-term

inconvenience.

B Pressure measuresthe wind’s speed.

© © Listen and read the blog again. Whatis
the main difference between weather and

climate?

Listening

© §@ Listen to a conversation between two
environmental engineers. Mark the following

statementsas true(T) or false (F).

1 __ The temperature at the site seemshigh. 

L
e
n
e
c
u
m
:

 

@ © Listen again and complete the
conversation.
 

 

Engineer 1: Hi, Darryl. Could | get the 1

for site 13 from you?

Engineer 2: 2 , Holly. Let’s see, it’s

32 degrees.

 

 

Engineer 1: Wait, could 3

please?

Engineer 2: Of course. The 4 here is 32

. degrees.

Engineer 1: Wow, 5

year. Okay, go ahead.

Engineer 2: All right. 6 is sixty five percent.

Windsare from the southeast at twenty

miles per hour.

for this time of

  
 

2 __ Themanis asked to repeat the humidity level.

3 __ The site hasn’t had anyprecipitation for days.

Speaking

@ With a partner, act out the roles below
based on Task 7. Then, switchroles.

   
Can | get the weather report for...?

 

Wait, can you repeat that?

That’s ... for this time ofyear.
 

 

Student A: You are an environmental engineer.

Talk to Student B about:

© the weather conditions at a site

° a figure you didn’t hear

© your reaction to conditions
 

 

Student B: You are an environmental engineer.

Talk to Student A about a weatherreport.    
Writing

© Use the conversation from Task 8 to
complete the report.

EnviroCorp Weather
Report

 



   
  

    

  

  

   
      
  

  

  

 

  

Get ready!

‘ @ Before you read the passage,talk

about these questions.

Reading

@ Read the textbook chapter. Then, choose

the correct answers.

41 Whatis the climate like where youlive? 4 Whatis the main purposeof the passage?

2 Why should we be concerned about

changesin climate?

Joc

A. to explain how the Earth’s rotation

influences climate

B_ to describe the climate of a particular region

C to define what climate is and whataffectsit

D to give examplesof types ofclimates

. 2 Which of the following does NOTinfluence

E climate?

A aregion’s distance from the Equator

B. the elevation and terrain of an area

C the weather conditions at a given moment

D the changesin ocean currents

3 Which is a way thatterrain can influence climate?

A Mountain ranges can blockair flow to and

from an area. |

B_ Prevailing winds can bring warm air to an area.

C Being closer to the Equator makes regions

warmer.

D Ocean currents can bring cold water to an area.

¢

Vocabulary

© Matchthe words (1-8) with the definitions
(A-H).

  

CHAPTER 10

 
1 _ pole 5 __ climate

INTRODUCTION TO CLIMATE | ; = oe

| i fers to long-term patterns In a ae

| Climate fe 4 range of 3 __ Equator 7 __ rotation

| weather. Every region experiences A |
Climate tells us what the I 4 __ current 8 __ average

ather conditions.
2

ae
ditions are.

i

limate. There

i ions have different clima

aa
for this. One is elevation.

average weather con Aan imaginary line that circles the globe and is

equidistant from both poles

are several reasons ooler and dryer. B_ the act of spinning around an axis

| Higher a7 al 7 ies watt Mountain C the pattern of weather conditions in an area

alah é eea fae impacts the climate D the movementof water in a particular direction

aFecided of the mountain. A final factor - eat E land with particular characteristics

latitude. Regions nearer the Equatee: F having qualities that are typical or most
oles

Regions closer to the p commonin a category
generally warmer.

are generally colder.
:

Furthermore, climates change seasonally. ee

is due to the Earth’s rotation, an
oe

Seasonal changes in ocean currents

prevailing windsalso play 4 role.

G oneof two points furthest from the Equator on

the globe

H_ asetof values in a category

 



 

 

© Fill in the blanks with the correct words or phrases from
the word bank.

: latitude pattern elevation

prevailing wind climate

1 Whenthings happen the same way over and over again, we

can often see a(n)

2 Ain) is the way the wind usually blows in a

particular time and place.

3 Somewherethatis close to sea level has a low

4 Many people wouldlike to live in a temperate

5 measures howfar places are from the Equator.

6 <9 Listen and read the textbook chapter again. What
are some seasonalfactorsthat can affect climate?

Listening

@ © Listen to a conversation between two environmental
engineers. Mark the following statements astrue(T) or

false (F).

1 __ The womanwrote a report on the climate of Gilbert Valley.

2 __ Precipitation levels in Gilbert Valley have gone down.

3 __ Average temperatures in Gilbert Valley increased.

@ © Listen again and complete the conversation.
 

‘Engineer 1: | can’t believe 1 changed that

muchin just 50 years! ©

Engineer 2: | know.It’s really amazing, 2 2

Engineer 1: |’ll say! What were 3 differences, again?

Engineer 2: Well, the last five years 4 about 16 

inches of precipitation annually. But in the past it was

around 30 inches.

Engineer 1: That’sa5

Engineer 2: | know. And the 6

degrees.

dropped byfive 
| these trends:

 
   

 

Speaking

@ With a partner, act out the
roles below based onTask7.
Then, switchroles.

USELANGUAGESUGHAS:
| can’t believe...

   
They averaged...

That's a significant...
 

 

Student A: You are an

environmental engineer. Talk to

Student B about:

e changesin a climate

e the average weatherin the

past

e the average conditions now
 

 

Student B: You are an

environmental engineer. Talk to

Student A about a change ina

climate.    
Writing

© Usethe conversation from
Task 8 to complete the memo.

   NOAAVE aTU(C3

IN GILBERT VALLEY

 

       

  

   

  

  
   

While monitoring Gilbert Valley | noticed

 

 

 

 

This is significant and we need to

research these changesfurther.



The Cell _ Get ready!
0 Before you read the passage,

talk about these questions.   

     
     
    

  
    

   

        

  

 

  

  

  
   
  
  

 

  

 

   

   

  
   

 

CHAPTER7

  

Cells are the building blocks of life. They hold all of an

organism’s genetic information. This material, called DNA,

makes us what we are. For example, genes are DNA

sequences. These genes codefor things such as height and

hair color. In multicellular organisms, the DNAis coiled into

chromosomes.Thesereside in thecell’s nucleus.Cells with a

nucleus are called eukaryotic cells. Eukaryotic cells also |

include other membrane bound organelles. These perform | Reading

various functions. Mitochondria, for example, create energyfor

1 What are some examples of

unicellular and multicellular

organisms?

2 Whereis genetic information

found?

the cell. Human cells are eukaryotes. Simpler unicellular | @ Readthetextbook chapter.

organismsare prokaryoticcells. These cells do not have nuclei. Then, choose the correct
They do, however, still have DNA. Many bacteria are \ answers.

prokaryotes. 4 What is the main purpose of the

passage?

A to explain the difference

betweenprokaryotic and

eukaryotic cells

B to compare humancells to

bacteria cells

C to explain what cells are and

what’s inside of them

D to describe how genes are

expressed

2 Whichofthe following do*’NOT

contain genetic information?

A mitochondria

B DNA molecules

C chromosomes D nuclei

3 What can youinfer about

prokaryotic cells?

A They have longer

chromosomes.

B_ They do not contain any genes.

C They are unable to produce

energy by themselves.

D They store their DNA

somewhere other than a

nucleus. 
 



     

 

ocabulary

6 Match the words (1-8) with the definitions (A-H).

1 cell 4 __ nucleus 7 __ chromosome

2 __ gene 5 __ multicellular 8 __ prokaryotic

. 3 _ DNA 6 __ unicellular

, A having no nucleus or other membrane bound organelles

3 B_ made up of multiple cells

: C the smallest unit oflife

D the central part of a cell containing its DNA

E made up of onecell

F apiece of coiled DNA

G asequenceof DNAthat codesfor a particulartrait

H_ the substancethat carries genetic information

| : @ Read the sentences and choosethe correct words or
: phrases.

1 Mammals have prokaryotic/ eukaryoticcells.

2 DNAcontains genetic information/nuclei.

3 People have a specific gene/cellfor hair color.

. 6 9 Listen and read the chapter again. Whatis the main
difference betweenprokaryotic and eukaryotic cells?

Listening

6 §? Listen to a conversation between a student and a
professor. Mark the following statements astrue (T) or
false (F).

1 __ The manthinks bacteria are eukaryotic.

2 __ The womanprovides examples ofunicellular organisms.

3 __ The man cannotthink of an example of a prokaryotic cell.

@ {9 Listen again and complete the conversation.
 

Student: Well, I’m still kind of confused. | don’t get the
difference between prokaryotic and 1

Professor: That’s 2 . Do you remember what

kinds of organisms usually have prokaryotic cells?

Student: 3 organisms,like bacteria, right?

Professor: Right. 4 , what has

3 eukaryotic cells?

 

   

_ Student: 5 and animals?

|Professor: Exactly. So, what does 6 ?

| Student: That prokaryotic cells are less complex than eukaryotic
cells.

eC1
‘mleectoinntoraire cinlolooaitctsi
§ prokaryotic cells and eukaryotic cells. I
# ake sure to give an example of each. #

 

Speaking

© With a partner, act out the
roles below based on Task7.

Then, switchroles.

USE LANGUAGE SUCH AS:
I’m still confused about...

On the other hand ...

Oh yeah, | remember.

   

 FETE PERT

 

StudentA: You are a professor.

Talk to Student B about:

e prokaryotic cells

e eukaryotic cells

e how the twoaredifferent

 

 

Student B: You are a student. Talk
to Student A aboutdifferent kinds

of cells.   
Writing

© Use the textbook chapter and
the conversation from Task 8

to complete the worksheet.

    

  

  

 

 

 

 

  

 

  
   

 

        
    
    
   

 



oi Measurements1

   

  

   

   

        
   

 

   

  

   

  

  
    

Get ready!

@ Before you read the passage,talk

aboutthese questions.

 

1 What are somedifferent measurement 59. hm, 1 kilometer = 0.62 miles

systems? i 1 mile = 1.61 kilometers

2 What are examplesof units from 1 meter = 1.09 yards
different measurement systems? y

—B0ty EES
EMPERATLae
 

1 yard = 0.92 meters

   
       

  
    

 

     A) 25
  

No 2. -— ROOM   
sh O
o

gta

1 pound
 

— o
O I  
 

 

NU];
tg To convert from Celsius to Fahrenheit, follow

this formula: °F = (°C x 9/5) + 32

To convert from Fahrenheit to Celsius, follow |

this formula: °C = (°F-32) x 5/9 |

Thus, 0° C = 32°F
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Vocabulary

@ Match the words (1-6) with the definitions

(A-F).

  

  

  

1 _ kilometer 3 __ hectare 5 __ gallon |

Reading 2 _ mile 4 _ Celsius 6 __ liter |

@ Read the chart. Then, mark the following A aunit of volumeused in the imperial system |

statements astrue (T) orfalse(F). B ametric measureofdistance |

4 __ Ameter and a mile both measure length. C aunit of temperature

2 _ Aliter isa larger amount than a gallon. D aunit of volume usedin the metric system

3 __ One poundis the same as abouthalf a E aunit of area usedin the metric system

kilometer. F an imperial measure of distance

18



 

 

4 @ Read the sentence pairs. Choose which

    
 

||
||
{
&

F
E
E
T
E
T
E
T

¥

word bestfits each blank.

1 kilograms / acres

A This field is 3.5

B_ The box weighs two

2 meter/ yard

AA is an imperial measurement.

BA is a metric measurement.

3 imperial / metric

A The system that uses the mile and gallon is

the system.

B The

kilometer andliter.

system uses the

4 Fahrenheit / hectares

A To measure an area, you can use

B To measure a temperature, you can use

degrees

@ §? Listen and read the chart again. How
can you convert kilometers to miles?

Listening

; © §9 Listen to a conversation between two

environmental engineers. Choose the

correct answers.

1 Whatis the conversation mainly about?

A an error in a measurement conversion

B_ which measurement system to use

C the size of a contaminated site

D the best way to measurea site

2 Whatwill the man mostlikely do next?

A convert the measurement to metric units

B measure the volumeof the contaminant

C correct the error in his conversion

D take a measurementof the area’s temperature

@ 6 Listen again and completethe
conversation.
 

 

Engineer 1: Hi, Jim. We’ve finished 1 the

site. ©

Engineer 2: Oh great! What did you 2

?  

Engineer 1: The contamination covers a3

. It’s thirty-five miles by twelve 

miles.

Engineer2: . That’s 4

what’s the area, then?

| thought. So  

 

  
Engineer 1: It’s 268,800 5 :

Engineer 2: Okay. Thanks for doing that. Could you

getthat in 6 , t00?

Engineer 1: Oh sure, of course.It’s a simple

conversion. I'll get right onit.

Speaking

@ With a partner, act out the roles below
based on Task 7. Then, switchroles.

 

Wefinished measuring...

Whatis the area?

Could you getthatin... too?

 

Student A: You are an environmental engineer.

Talk to Student B about:

e the measurementsof a site

e which measurements to use

e how to convert the measurements

 

 

Student B: You are a student. Talk to Student A

about the measurements ofa site.   
Writing

© Use the chart and conversation from Task 8
to completethe table.

Important conversions

 

 

Weight: 1 =

Distance: 1 =

Volume: 1 7
 

 

19



   
  
  

   

   
           
      

Get ready!

0 Before you read the passage,talk about

; these questions.

1 What are some common mathematical

operations?

2 What kinds of things would environmental

engineers need to use math for?

Reading

® Read the chart. Then, mark the following
statementsastrue(T)orfalse(F).

1 __ Ten minusfouris fourteen.

2 __ Fifteen divided by three equalsfive.

3 __ Two times six comesto twelve.

 

 

Vocabulary

© Place the words or phrases from the word
bank underthe correct headings.

wiOlrid| ames |

multiplied by less

mi plus

 

 

 

 

 

     
 

 



    

 

   

  
  

 

   

  

 

   
  
  

   

  

  

words or phrases.

Twenty multiplied by/divided byfouris five.

2 Nine minusfive equals/subtract four.

Eleven plus/hundredis the same as one

thousand one hundred.

4 Sixteen over/times fouris four.

5 Seven plus three comesto/lessten.

@ © Listen and read the chart again. What
are the different ways to say to take one

number away from another?

Listening

6 9 Listen to a conversation between two
environmental engineers. Mark the

following statementsas true (T) or false (F).

1 __ The man and womanneedtovisit twenty

sites this month.

2 __ The speakers missed visits to several sites

last month.

3 __ The speakers should visit four sites a week.

@ © Listen again and complete the
conversation.
 

  
  

     

 

 

Engineer 1: Hey,Julie, 1 sites 

do we haveto visit this month? ©

Engineer 2: 2 sixteen. 

Engineer 1: Don’t forget to add the ones we

missed 3  

Engineer 2: Oh, yeah. There were four we

4 . Sixteen

plus four is twenty.
  

Engineer 1: Okay, there are 5 in

the month. So how many do we need

to get to each week?

 

Engineer 2: Let’s see. Twenty 6

four equalsfive sites a week.
 

6 Read the sentences and choosethe correct

 

Speaking

@ With a partner, act out the roles below
based on Task 7. Then, switch roles.

USE LANGUAGE SUCH AS:

 

How manysites do we needtovisit?

Don’t forget to add...

... plus ... equals ...
 

 

Student ‘A: You are an environmental engineer.

Talk to Student B about:

e how manysites you need to visit this month

e how manysites you missed last month

e adding the two together
 

 

Student B: You are an environmental engineer.

Talk to Student A about the numberofsites you

needto visit.   
Writing

© Use the conversation from Task 8 to
complete the email.

)

To: Julie.K@WesleyEngineering.com

From: James.R@WesleyEngineering.com

Subject: Visits this month
 

 

Hi Julie,

Here’s a recap of what wetalked about today regarding

the numberof sites we needtovisit this month:

 

 

 

 

   

  

 

 

   

 



10   
  

Get ready! Reading
@ Before you read the passage, @ Read the employee guide. Then, choosethe correct

talk about these questions. aneWwels:

4 What are baseunits ofthe SI 1 Whatis the main purposeof the guide?

system? A to define base units and derived units

2 Why are there different ways to B_ to introduce different units and when to use them

measure the same property or C to explain how to measure concentrations     

   

  
   

 

substance? D to demonstrate the superiority of S|

2 Whichofthe following is NOT a base unit?

A amole B ameter C Kelvin D aconcentration 3 Which is used to measure amount?

A squaremeters B moles C cubicmeters D kg/m

 

 

EnviroLab Employee Guide: z

Measurements i.
Here at EnviroLab, we use SI for

official purposes. SI is based on G3
base units. From these, we get 1m 1m
derived units. A meter is a base

unit. When we measure area, we

use square meters. When we i

   
 

measure volume, we use cubic

meters. These are derived from

the base unit of a meter.  ie im   Here are some more examples.

Degrees Kelvin is the base unit for aD
thermodynamic temperature. A

mole is the base unit for

measuring amount. There are

different units for concentrations.

For example, kg/m?is the SI unit of
mass concentration.

     
1m 

 

       



  Vocabulary
6 Match the wordsor phrases(1-8) with the

definitions (A-H).

1 . Sl 5 __ base unit

2 __ volume 6 __ derived unit

3 __ mole 7 __ cubic meter

4 _ area 8 __ square meter

> a unit that describes the amount of space of an

area one meter by one meter

B ameasure of how muchthree dimensional

space something occupies

C aunit that measures the amount of a substance

expressed in grams

D an abbreviation for the SI units

E aunit from which otherunits are derived

F aunit of volumethat is equal to a cube with

sides of one meter

G aunit that is calculated from a base unit

H ameasure of how much two dimensional space

something occupies

@ Read the sentences and choosethecorrect
words or phrases.

1 The base unit of temperature is mole/Kelvin.

2 Anabsolute measure of how warm or cold

somethingis, is called thermodynamic

temperature/volume.

3 Amole measures the area/amount of something.

4 Ifyou need to know how muchof a substanceis

dissolved in a solution, you need to measureits

concentration/baseunit.

6 §? Listen and read the guide again. What
are the derived units of a meter?

Listening

© © Listen to a conversation between an
environmental engineer andanassistant.

Markthe following statements as true (T) or

false (F).

1 __ The man obtained the water sample from

the surface of the pond.

2 __ The manrecorded the temperature in the

wrong temperature scale.

3 __ The woman askedfor a new sample.

 

@ ¢? Listen again and complete the

conversation.
 

 

Engineer: Did you get the 1

| asked for? C)

Assistant: Yes. | obtained 0.5 2

from Grenville Pond. | have all the data

 

right here.

Engineer: Great, thanks. Was that straight from

3 2.  

Assistant: Yes, and the 4

Engineer: 15.6? Wait, is that in Celsius? | needit

 

  

was 15.6 degrees.

  
5

Assistant: Oh,I’m sorry. Let me see, how 6

that again?

Speaking

@ With a partner, act out the roles below
based on Task 7. Then, switchroles.

USELANGUAGE SUCHAS: __
Did you get the water sample?

Is that in ...?

| need it in...

 

 

Student A: You are an environmental engineer.

Talk to Student B about:

e data from a water sample

e what unit he or she used

e how to convert to the unit you need

 

 

Student B: You are an assistant. Talk to

Student A about a water sample.   
Writing

© Usethe conversation from Task 8 to
complete the report.

Water samplereport: Grenville Pond

Soaps
| obtained
 

 The temperature was

| converted to by

This came out to
 

    



 

By

1a Tables and Graphs  
Get ready! Reading

O Before you read the passage, ® Read the email. Then, choose the correct answers.

talk about these questions.
Ml : 1 What is the main purpose of the email?

1 What are somedifferent kinds of A to explain what information to remove from graphs and charts
?

taBleSiae greplist B_ to provide data to be placed in graphs and charts
?

i NMIekotaialeS ane oreis Meath: C to ask for changes to several graphs and charts

D to offer feedback on a presentation using charts and graphs

2 Whichofthe following is NOT requested?

 

 

  
  

 

i A changethe bar graph to a pie chart

B add a row to thetable

C label the x axis of the line graph

25 D add legendto the scatter plot

00 A f 3 Why does the woman wanta pie chart?

f A The bargraphis unclear.

i 15 B More data will fit on the pie chart.

C Pie charts are easier to create.

40 D The bar graph doesn’t have enough detail.

>            yaai rolteoAUNS ie

Aerosols
  a Rear   

Carbon Monoxide (CO)
 

Propelants
  Penn

Pelaelea

TO: n_hutter@globalsolutions.com |
FROM: p_erickson@globalsolutions.com
Subj: Changes neededfor charts/graphs

  

  

    

  

   

 

 
Microorganisms

Carbon Monoxide

Nitrogen Dioxidei Necen

Chlorine

Thank you for making all those charts for me. T| Excellent job on that one! Some need a fewceeeeeeeaeis missingi ; row i columnfor percentages. The s il itinlaLaloe= aeeee Can you changeit to a pie ie | thinhetWalae- Also, rapn about the bird populati i i

areeleGH eaeee eeene heeAeaf lon needs moredetail. Please label the x-axis

Thanks again for yourhelp.
PhoebeErickson

ake a row for mercury. Also add a
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Vocabulary

1 __ table 4 __ legend 7 __ pie chart

2 _ row 5 __ line graph 8 _ x-axis

3 __ column 6 __ scatter diagram

a chart that uses a circle to show proportions of a whole

a visual representation of data with rows and columns

a horizontal section of data in a table

a part of a graph or chart that tells how to readit

the horizontal axis

a vertical section of data in a table

a chart that connects data points with a straightline

x
z
o
m
m
o
q
o
g
w

F
r

a chart that shows data points on a graph not connected

@ Write a word or phrasethatis similar in meaning to the

underlined part.

1 The values along the vertical side of the graph represent the

numberof trees in the forest. _-_x_s

2 The chart with all the bars gives information about fish

population overtime. b__ _r_p_

3 If you can’t understand the chart, look at the box in the corner

that has instructions init. _e_e_d

@ §? Listen and read the email again. Which chart doesn’t
need to be changed?

Listening

6 <? Listen to a conversation between an engineer and
an assistant. Mark the following statementsas true (T)
or false (F).

1 __ The man added rows and columnsto a table.

2 __ The manincorrectly labeled the x and y-axes.

3 __ The woman wants moredata in the pie chart.

@ ¢9 Listen again and complete the conversation.
 

Assistant: | added the rows 1 you neededto the©

Engineer: Great, that 2 . What else?

Assistant: | did the pie chart and labeled the axes on the 3

 

Engineer: You did, but, look, you labeled them backwards.

4 _________s should bethe dates.

Assistant: Oh, sorry, | totally 5 !

Engineer: That’s all right. It’s an 6 

Match the wordsorphrases(1-8) with the definitions (A-H).

 
 
  

Speaking

@ With a partner, act out the
roles below based on Task7.

Then, switchroles.

 

USE LANGUAGE SUCHAS: __
| addedthe...

Look, you...

 

The ... should be...

 

Student A: You are an assistant.

Talk to Student B about:

e changes you madeto a chart

e amistake you made

e correcting the mistake
 

 

Student B: You are an

environmental engineer. Talk to

Student A about a chart.   
Writing

© Use the email and the
conversation from Task 8 to

complete the email.

TO: d_darr@globalsolutions.com

FROM: e_brosam@globalsolutions.com

Subj: Changes neededfor charts/graphs

Hi David,

Please makethe following changes to

the charts you made:

 

 

 

 

Thanks again!

Eric
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Е_]ffi 
Describ-ngGhange

.4=фы

г

GFGs:
Тhеп апd Nоw
ln the '1970s, scientists found а hole in the

ll;}ъ i;;;;h;,""rchers соппесtеd а rise

if,;;; Й" ot СFСs (chlorofluorocarbons)

i"''*"r,,""Ъr"" hole, Stitl, СFС use

,Ьr""*Йd during the 1980s, The hole

*.'.Бо""diпg, Researchers' сопсеrп

;;;;. tn lбвz, the Montrealprotocol

""...J. 
ёГС production plummet"d. u:

:";;.l; t,jr.n, the hole stabilized, lt

еЙtuаrry began to shrink,

This is good news, but the story isn1 over

vet. We have sееп а decline in СFС us,e,

'r.r"*ЬrЪr. 
'r.re 

size of the ozone hole stilt

fi;;1";. people still need to decrease

their СFС use,

Get ready!

1 What аrе some ways to talk about change?

2 Do you think the environment is changing positively оr
negatively? Why?

Reading
@ ReaO the аrtiс]е. Тhеп, mark the following statements

as true (Т) or false (D.

1 _ СFС use was higher iп the'1980s than the 1970s,

2 _ СFС use has gone down since the Montreal Protocol passed

3 _ The size of the ozone hole is shrinking steadily.

definitions (А-F).

1 _rise 4

2 _ decline 5

3 _ expand 6

shrink

plummet

skyrocket

А to go very high very rapidly

В ап upward trend

С to get smaller in size

D to grow larger iп size

Е to go very low very quickly

F а downward trend

Voeabulary
@ Before you read the passage, talk about these questions. @ Matcb the words (1-6)with the

26
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]fil ::эС the sentence pairs. Choose which
, :,d or phrase best fits each blank.

' ;ctuate / shrink
А As development continues, the animals'

-abitat will

З J -riлg this time of change, l expect va|ues
until they reach а level of

.:эЬilIzе / increase
l : эi]utiоп levels will continue to

--t ]we put more restrictions in place.

З --э numbers of fish in the pond will
опсе they rесоvеr from this

s::back.

,Tmet / decrease
--: fire caused deer population numbers to

last summer.
^ эре that recyc|ing wi|I

.*эuпt of trash we produce.

sten and read the article again. Why is
".lse still а сопсеrп?

-, ::епiпg
lф ," - sten to а conversation between а city

. '': al and an environmental engineer.
] -: эsе the correct answers.

- .. s the conversation mainly about?
l : -alges in recycling following а new рrоgrаm
З -: ,,, то get people to recycle mоrе often
] -at kjnds of waste аrе most problematic
] -: ,,, to get а rесусliпg рrоgrаm star.ted

:эеs the woman say about рареr waste?
з 'lctuating.
- эrеаsеd slightly.

:ээliпеd recently,

.l-,ocketed this уеаr,

О О Listen again and comptete the
conversation.

City Official: Hi Jan, thanks 1 __
with mе. 'i''

Engineer: Of course Гйr. Paulson. l'm excited
about the 2 __progress.

City Official: That's great. What can you 3 __
about it?

Engineer: Recycling increased 4

city official, *"-;Ж:""ff"": Аrе there any
other 5 _-- ?

Engineer: Yes. Тhеrе is а decline in 6
at the landfills.

the

.

l llfrrat

лtt
Btt
cft
D ltl

Speaking
@ Wittr а раrtпеь act out the rotes below

based on Task 7. Then, switch roles.

Wow, that's grеаt!

Are there апу other ...?

Student А: You are а city otficial. TaIk to
student В about:
. а new recycling рrоgrаm
о increase in recycling
о other positive changes

ýtude*t ý: You are ап environmental engineer.
Talk to Student А about а recycling program.

Writing
@ Use the conversation from Task 8 to

complete the report.

we implemented the program, we have seen

Thanks to all for your cooperation.

llowing changes:

.*жщi

j{*



presentations

J

Саrоl,

You asked mе to review уоur latest presentation,

Here are mу notes.

Get ready!

Q Before you read the passage, talk about
these questions.

1 What аrе some tips for giving а presentation?

2 When have you had to give presentations?

Reading
@ ВеаО the letter. Тhеп, choose the correct

answerS,

1 What is the main purpose of the letter?

А to provide feedback on а presentation

В to explain соmрапу procedures for
presentations

С to suggest а topic for а presentation

D to give ап outline for an upcoming presentation

2 Which of the following is NOT а strength of the
presenter?

Your body language was great, Yоu maintained

excellent еуе contact. You looked confident

through_out. Also, you proiected your voice well,

Your handouts wеrе helpful, They made а пiсе

addition to the presentation.

The visual aids had some probIems, Fоr

example, the chart оп soil erosion was redundant,

You gave that information in the handout,

о Sometimes it seemed that you lost your train of

thought. consider signposting so your audience

knows exactly where уоu'rе going, Сче cards can

also help if you find yourself lost,

То summarize, the presentation Was fairly strong,
your visual aids and organization are уоur two weak

points.

Best,
Tim

А hеr еуе contact

в her handouts

с her visual aids

D her voice

Why should the wоmап consider signposting?

А lt сап help her maintain better еуе contact.

В lt would rерlасе the need for visual aids.

с lt сап mаkе her more confident.

D lt would help her Ье mоrе organized.

_ signpost

_ handout

visual aid

_ еуе contact

Vocabulary
@ Matcb the words or phrases (1-8)with the

definitions (А-Н).

1 review 5

2 _ project 6

3 _ presentation 7

4 _ summarize 8

А the act of looking someone in the eyes

В to go over carefully and provide feedback

С to briefly rесар important points of something

D to guide listeners through а speech

Е а tool drstributed to an audience to suppor1 а
presentation

F to speak loudly and сlеаrlу

G а speech given to ап audience

Н а graphical element of а presentation to suppor1

the rnformation

]

!
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@ Read the sentencepairs. Choose which word or phrase
bestfits each blank.

1 body language/ visual aid

A_ The poster wasa great

B He needsto work on his

fidgeting and playing with his notes.

. He kept

2 project / summarize

A This presentation will all the data that|

have collected over the past two years.

B_ People would be able to hear you better if you would

yourvoice.

3 cue cards / handouts

A Can youdistribute these for me, please?

B Don’t be afraid to use

your pace.

to help you keep

@ 9 Listen and read the letter again. What was wrong
with the visual aids?+

Listening

6 ? Listen to a conversation between an environmental
engineer and a supervisor. Mark the following

statements as true (T) or false (F).

1 __ The woman needed to work on her body language.

2 __ The man is most impressed with the woman’s visual aids.

3 __ The womanstill needs to work on her organizationskills.

@ 9 Listen again and complete the conversation.
 

Engineer: Hi, Tim. How doyouthink | did on 1

2
You showeda lot 2

 

Supervisor:  

Thanks. | tried to work on my 3  Ee Engineer:

Supervisor: It shows. I’m impressed, especially with 4

 

Thank you. | know that was one of 5

before.

Engineer:

Supervisor: Yes, and you overcameit beautifully in this presentation.

6 . You see howit led the way? 

for her presentation.

 

   

 

  

Speaking

@ With a partner, act out the
roles below based on Task7.

Then, switchroles.

USELANGUAGESUCHAS: —s_
You showeda lot of

improvement!

I’m impressedwith...

Great...
WASKck34lase salenzs cau ea esaa pS Leceead arse SAEs RS RSD anUR ena 

 

Student A: You are an

environmental engineer. Talk to

Student B about:

° yourlatest presentation

e how you improved

e specific things you worked on
 

 

Student B: You are a supervisor.

Talk to Student A abouthis or her

latest presentation.   
Writing

© Use the conversation from
Task 8 to complete the report.

 

Notes from
presentation:

Kate,

Here are my notes from this morning’s

presentation.

Overall, great job!

Tom y
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Get ready!

O Before you read the passage,

talk about these questions.

1. What are the basic components

of matter?

2 What are some common

compounds?

 

THE WATER
MOLECULE

All matter is made from the same

basic materials. For example, water

is one of the most important

compoundson Earth. Water

molecules are made up of two

elements: hydrogen and oxygen. |
There are two hydrogen atomsand |
one oxygen atom in every water i
molecule.

The atomic numberis thetotal

numberof protons of an atom.

Hydrogen’s atomic numberis one. |

This means it has one proton and
one electron.If an electron were

absent, it would be an ion. The :

mass numberincludes the number |
of neutronsas well as protons.
Oxygen atomshave eight protons

and eight electrons, therefore its

Se      

  ”

     

 
S
A
N
s
o
c
o
m

 atomic numberis eight.   
Reading

@® Read the textbook chapter.
Then, markthe following

statements astrue(T) or

false (F).

1

2

3

30 
__ Hydrogen atoms have more

electrons than oxygen atoms.

__ The mass numberof oxygen

is eight.

__ There are two oxygen atoms

and one hydrogen atom in a

water molecule.

Vocabulary

© Matchthe words (1-8) with the definitions (A-H).

1 __ matter 4 __ element 7 __ neutron

2 _ atom 5 __ compound 8 __ electron

3 __ ion 6 __ proton

A aneutral particle in an atom

B apositively or negatively charged atom

C acombination of two or more elements

D the smallest piece of matter that can exist byitself

E anything that contains material and takes up space

F anegatively charged particle in an atom

G abasic substance made upof one type of atom

H a positively charged particle in an atom

 



 

 

6 Fill in the blanks with the correct wordsor
phrases from the word bank.

BANK.

molecule ion

element matter

atomic number

mass number

The measures how many

protons and neutronsare in an element.

is anything that occupies

space and has mass.

If an atom has becomeelectrically charged, we

call it a(n)

The tells how many protons

are in an atom.

If somethingis a(n) it can be

found on the periodic table.

A(n) can have more than one

type of atom in it.

@ Listen and read the chapter again. What
is the difference between the atomic and

mass numberof an atom?

Listening

6 §? Listen to a conversation between a
student and a professor. Choose the

correct answers.

1 What is the conversation mainly about?

A the difference between hydrogen and helium

B what makesup a water molecule

C howto understandscientific formulas

D howto classify different elements

What are the speakers going to do next?

A discuss the structure of oxygen atoms

B_ review the elementsin table salt

C learn about a new element

D talk about other properties of water

@ © Listen again and complete the
conversation.

 

 

 

Professor: Let’s go overit again. What are the

1 in water? 

Student:

 oxygen 2

Oxygen and helium? No,wait, | mean

d

Professor: There you go! Now how many atomsof

each element does a 3

contain?

Student: Let’s see. Two 4 and

one hydrogen atom?

Professor: Not quite. Remember the 5 H50?

Student: Oh yeah,| forgot. So it’s two 6

and one oxygen atom.

 

Speaking

@ With a partner, act out the roles below
based on Task 7. Then, switch roles.

USE LANGUAGE SUCHAS:

 

No wait, | mean...

How many atomsof each ...?

Do you rememberthe formula ...?

 

B about:

e the structure of a water molecule

e amistake he or she makes

e what to work on

Student A: You are a professor. Talk to Student

 

 

about the structure of a water molecule. Student B: You are a student. Talk to Student A

 

Writing

© Use the conversation from Task 8 to
complete the homework assignment.

 

 

f Chem 101
Describe a water molecule:
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Energy

comesin different forms.
a. , Kinetic energy is energy that is

~~ moving. The heat from the sunis called
electromagnetic radiation. We can harness

this energy with solar panels. They can transfer

the heat energy to potential energy. No energyis

lost. It is conserved during this process. We can

increase energy efficiency by using better solar

panels. We cannot, however, increase energy

   

  

   

          

   

Core Radiative zone Ne&
14.000.000 K

  
perform as much workasfossil fuels.

 

 

Get ready!

@ Before you read the passage, talk about

these questions.

1 What are somedifferent sources of energy?

2 Whatis the difference between kinetic energy

and potential energy?

Reading

©) Read the information excerpt. Then, mark the
following statements astrue(T) or false (F).

1 __ Electromagnetic radiation is potential energy.

2 __ Awindmill turning would be an example of

kinetic energy.

3 __ Energy can be converted from potential to

kinetic and back again. 32  

  
  

   

quality. Although solar poweris exciting, it can’t

   
Bright spots and short

X radiations

Vocabulary

© Matchthe words or phrases(1-8) with the
definitions (A-H).

1 __ energy 5 __ kinetic energy

2 __ transfer 6 __ heat

3 __ conserve 7 __ potential energy

4 _ work 8 __ energy efficiency

energy that is not movingA

B_ energy that is moving

C action or movement caused by energy

D a measure of how muchenergyis required to

do work without wastinga lotofit

E to movefrom oneplace to another

F_ the ability to cause movementor action or

produce heat

G to use alittle or none of something soit will last

longer

H_ a form of energy that produces high temperatures



  

  
  

© Choose the sentence that uses the underlined part
correctly.

1 A The sun gives out electromagnetic radiation.

 B Many people try to transfer energy so we useless.

2 A Gasoline in a gas can haskinetic energy.

B Ameasurementof an energy’s potential to do useful work

is energy quality.

3 A A fire gives off heat.

B Whenyou cook, heat from the stove is conserved to the pot.

6 9 Listen to a conversation between an environmental

1 Whatis the conversation mainly about?

A the difference between potential and kinetic energy

B_ whythe city should build a hydroelectric dam

C how a hydroelectric dam works

D the benefits of hydroelectric power

2 Whatis the last step of the process the speakers discuss?

A The wateris stored.

B The generator creates electricity.

C The waterflows through the dam.

D The waterturns a turbine.

@ §? Listen again and complete the conversation.
 

City Official: How exactly 1 2

Engineer:

 e

Well, here’s the basic idea. 2 is

converted into kinetic energy.

City Official:

Engineer:

How does 3 2? 

The potential energy of water in a reservoir 4

whenit flows through the dam.

City Official: Okay, then what?

Engineer: The kinetic energy of the 5 turns a

turbine. The turbine then turns a generator, which

6 

engineer and city official. Choose the correct answers.

  

  

Speaking

@ With a partner, act out the
roles below based on Task7.

Then, switchroles.

_USE LANGUAGESUGHAS:
Well, here’s the basic idea.

   
The... becomes... when...

The ... creates more energy.
 
 

Student A: You are an

environmental engineer. Talk to

Student B about:

e ahydroelectric dam

e potential energy

e kinetic energy
 

 

Student B: You area cityofficial.

Talk to Student A about a

hydroelectric dam.   
Writing

© Use the conversation from
Task 8 to complete the email.

To: David.P@CityofLakeshore.gov

From: Lauren.G@HydroSystems.com

Subject: Hydroelectric dams

Mr. Park,

As you requested, I’m sending you a basic

overview of how hydroelectric dams work.

 

 

 

 

 

| hope youwill consider building one for

the city’s energy needs.

Respecttully,

Lauren   
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abiotic [ADJ-U3] lf something is abiotic, it is not а living thing.

acre [N-COUNT-UB] Ап асrе is an imperial unit of аrеа equal to about 0.002 square miles or about 0.40 hectares.

add [V-T-U9] То add а пumЬеr to another пumЬеr is to increase it Ьу that amount,

advise [V-T-U1] То advise is to give ап expeft opinion about something.

amount [N-COUNT-U10] Ап аmочпt is а quantity of something,

apply [V-T-U1] То apply something is to use it for а particular purpose.

aquatic life zone [N-COUNT-U4] An aquatic life zопе is ап area in а body of water with а parlicular set of characteristics.

area [N-СОUNЪU10] Ап area is а measure of how much two-dimensional space something occupies.

atmosphere [N-COUNTU2] The atmosphere is the thin layer of air around the Earlh.

atom [N-COUNT-U14] Ап atom is the smallest piece of matter that can exist Ьу itself.

atomic пчmЬеr [N-СОUNЪU14] Ап atomic пчmЬеr is а measure of the number of protons iп ап atom, and is used to
identify atoms from different elements.

average [ADJ-U6] lf something is average, it has qualities that are typical or most соmmоп in а particular group or category.

bar graph [N-COUNT-U11] А bar graph is а graph in which the heights of different bars represent differing frequencies
of particular variables.

base unit [N-COUNT-U10] А base unit is а basic unit of measurement frоm which all other units аrе obtained.

biome [N-COUNT-U4] А biome is ап area of the рlапеt with а particular set of characteristics, including levels of
temperature and precipitation.

biosphere [N-COUNT-U2] The biosphere is all of the living organisms оп the Еаrth.

biotic [ADJ-UЗ] |f something is biotic, it is а living thing.

body language [N-UNCOUNT-U13] Body language is апу kind of communication that is not expressed verbally,
including posture, еуе contact, апd hand gestures.

cell [N-COUNT-U7] А cell is the smallest unit of organization and function iп ап organism.

Celsius [N-UNCOUNT-U8] Gelsius is а sca|e for measuring temperatures and establishes the freezing point of water at 0"С.

chromosome [N-COUNT-U7]A chromosome is а thread-like strand of DNA.

climate [N-COUNT-U6] А climate is the pattern of weather conditions over а long period of time.

cloud cover IN-COUNT-U5] CIoud сочеr is а measure of how dense the clouds are iп а parlicular area.

coastal zone [N-COUNT-U4] А coastal zone is а wаrm, shallow аrеа in an ocean that is along the edge of land.

соlчmп [N-COUNT-U11] А соlчmп is а vedical section of data in а tab|e.

communiý [N-COUNT-U3]A oommunity is а group of allthe living things in а particular аrеа.

соmропепt [N-COUNT-U3] А соmропепt is ап rmporlant piece or раrt of something.

compound IN-COUNT-U14]A compound is а combination of two оr more elements,

concentration [N-COUNT-U10] А concentration is а measure of the amount of some substance in а solution.

conservation [N-UNCOUNT-U1] Conservation refers to efforts made to rеduсе the amount of resources consumed Ьу
а person or population,

сопsеruе [V-T-U15] То conserve something is to use little оr попе of something so that it will Ье availab|e at а later time.

соrаl reef [N-COUN}U4]A coral reef is ап аrеа in ап ocean that is made up of а network of miпеrаl structures and
SJppodS various types of mаriпе life.

соrе -N-COUNT-U2] 
The core is the center par.t of the Earth that is very hot.

сгчst '\с-COUNT-U2] The crust is the surface of the Eafth, made up of rock and soil,

I



 

  cubic meter [N-COUNT-U10] A cubic meteris a unit of volume that is equal to the volumeof a cube with sides of one
meterin length.

cue card [N-COUNT-U13] A cue cardis an aid used to help a speaker remember whatheor sheis supposed to say
next while giving a speech.

current [N-COUNT-U6] A current is the movement ofwaterin a particular direction.

decline [VN-COUNT-U12] A decline is a downward trend.

decrease [V-I-U12] To decreaseis to get smaller in terms of number, size, or amount.

derived unit [N-COUNT-U10] A derived unitis a unit that is derived from a baseunit.

desert [N-COUNT-U4] A desert is a hot, dry region with small plantlife that is far apart.

divide by [V-PHRASE-U9] To divide a number(x) by another number (y) is to split x into y equal groups.

DNA [N-UNCOUNT-U7] DNAis a molecule that carries genetic information.

ecosystem [N-COUNT-U3] An ecosystemis a setofliving and nonliving things that exist in a particular environment
or area together.

electromagnetic radiation [N-UNCOUNT-U15] Electromagnetic radiationis a type of kinetic energy that travels in
waves and often gives off light.

electron [N-COUNT-U14] An electronis a part of an atom with a negative electrical charge.

element [N-COUNT-U14] An elementis a basic substancethat is made up of one particular type of atom.

elevation [N-COUNT-U6] An elevation is the height of an area of land, usually measured against the level of the sea.

energy [N-UNCOUNT-U15] Energyis the ability to cause movementor action,or to transfer heat.

energy efficiency [N-UNCOUNT-U15] Energyefficiency is a measurement of how much energy is required to
accomplish a particular amount of work without wasting

a

lotofit.

energy quality [N-UNCOUNT-U15] Energy quality is a measurement of an energy’s potential to do useful work.

environment [N-UNCOUNT-U1] The environmentis the natural area in which peoplelive including the water, air, soil,
and plant and animallife.

environmental engineer [N-COUNT-U1] An environmentalengineeris a person who uses engineering skills from
various disciplines to solve environmental problems.

equal [V-T-U9] To equal something is to be the same as something.

Equator [N-COUNT-U6] The Equatoris an imaginary line around the middle of the Earth with a latitude of zero degrees
that is equal distancefrom the north and south poles.

eukaryotic [ADJ-U7] If something is eukaryotic, it has complex cells with nuclei and may beeither unicellular or
multicellular.

evaluate[V-T-U1] To evaluate somethingis to look atit closely and critically.

expand [V-| or T-U12] To expandis to grow larger.

eye contact [N-UNCOUNT-U13] Eye contactis the act of looking members of an audiencein the eyes.

Fahrenheit [N-UNCOUNT-U8] Fahrenheit is a scale for measuring temperatures and establishes the freezing point of
water at 32°F.

fluctuate [V-I-U12] To fluctuate is to alternate betweenincreasing and decreasing with no clear pattern.

gallon [N-COUNT-U8] A gallonis an imperial unit of volume equal to 128 fluid ounces or about 3.78liters.

gene [N-COUNT-U7]A geneis a part of a DNA molecule that determines a particulartrait.

genetic diversity [N-UNCOUNT-U3] Genetic diversity is the degree of biological variation among individuals in a
population.
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genetic information [N-UNCOUNT-U7] Genetic information is а sequence of codes that establishes which traits а
particular organtsm has.

geosphere [N-COUNT-U2] The geosphere is the solid pad of the Eafih.

grassland [N-COUNT-U4] А grassland is а region where grass grows abundantly bui large numbers of trees and
shrubs do not.

habitat [N-COUNT-U3] А habitat is ап area where а pafticu|ar population lives,

handout [N-COUNT-U13] А handout is ап aid distributed to members of the audience of а presentation or speech
designed to help them follow along.

heat [N-UNCOUNT-U15] Heat is а form of energy that produces high temperatures and includes the kinetic епеrgу of
atoms and ions within ап object,

hectare [N-COUNT-U8]A hectare is а metric unit of area equalto 0,01 square kilometers оr about 2,47 acres,

humidity [N-UNCOUNT-U5] Hurnidity is а measure of the amount of moisture iп the аir.

hundred [N-COUNT-U9] Hundred is combined with another number io abbreviate numbers in the thousands. Fоr
example, the пumЬеr 1,400 could Ье said "fourteen hundred."

hydrosphere [N-COUNT-U2] The hydrosphere is all of the Earth's water.

impact [N-COUNT-Ul]An impact is а large change.

imperial [ADJ-U8] lf а measurement is imperial, it uses the system that is based оп the pound and the gаl|оп.

increase [V-|-U12]To increase is to get larger iп terms of number, size, or amount,

inter-tidal zone [N-COUNT-U4] Ап inter-tidal zone is ап area along а coast that is underwater when the tide is high
and exposed to the air when the tide is low.

ion [N-COUNT-U14]An ion is ап atom оr combination of atoms that has а positive оr negative electricalcharge,

Kelvin [N-UNCOUNЪU10] Kelvin is а unit that measures temperature.

kilogram IN-COUNT-UB] А kilogram is а metric unit of weight equal to 1000 grams оr about 2.2 pounds.

kilometer [N-COUNT-U8] А kilometer is а mеtriс unit of distance equal to ] 000 meters or about 0.62 miles.

kinetic energy [N-UNCOUNT-U15] Kinetic energy is епеrgу that is actively moving.

latitude [N-COUNT-U6]A latitude is а pafticular distance from the Еаrth's equaior, measured iп degrees.

legend [N-COUNT-U11] А legend is а part of а сhаrt or graph that gives instructions оп how to read the сhаrt or graph,

less [PREP-U9] lf опе number is less another пumЬеr, it is reduced Ьу that amount.

|ine graph [N-COUNT-U11] А liпе graph is а graph that connects data points оп х and y-axis with а straight |ine.

liter [N-COUNT-U8] А liter is а metric unit of volume equa| to 1000 milliliters or about 0.26 gallons.

lithosphere [N-COUNT-U2] The lithosphere is the crust, or sudace of the Earth, and mantle, оr lауеr below the surJace.

mantle [N-COUNT-U2] The mantle is the rocky lауеr between the Earth's crust and соrе.

mass пчmЬеr [N-COUNT-UI4] А mass пчmЬеr is а measure of the пumЬеr of protons and neutrons iп an atom, and
may differ among atoms of the sаmе element.

matter [N-UNCOUNT-U14] Matter is anything that contains materialand takes up space.

meteorology [N-UNCOUNT-U5] Meteorology ts the science of weather and atmospheric changes.

meter IN-COUNT-UB] А meter is а metric unit of measurement equal to about 1.09 yards.

гпеtriс IADJ-U8] lf а measurement is metric, it is uses the system that is based on the kilogram and the Iiter.

miIe \-COUNT-U8] А mile is ап imperial unit of distance equal to 5280 feet оr about 1.61 kilometers.

miпчs PREP-U9] If опе number is minus а second number, the second number is subtracted from the first.

moisture 'N-UNCOUNT-U5] Moisture is ап amount of liquid that makes something just slightly wet.
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  mole [N-COUNT-U10] A moleis a unit that measures the amount of a substance, expressed in grams.

molecule [N-COUNT-U14] A moleculeis the smallest piece of a substancethat containsall the elementsin the substance.

monitor[V-T-U1] To monitor somethingis to watchit closely and note howit changes.

multicellular [ADJ-U7] If something is multicellular,it is made up of more than onecell.

multiply by [V PHRASE-U9] To multiply a number (x) by another number(y), meansx is addedtoitself y numberoftimes.

neutron [N-COUNT-U14] A neutronis a part of an atom with no electrical charge.

nucleus [N-COUNT-U7] A nucleusis the central part of a cell that contains DNA.

ocean [N-COUNT-U4] An oceanis a saltwater body of water that covers a very large area.

open sea [N-UNCOUNT-U4] Openseais the vast area of deep water away from land.

organism [N-COUNT-U3] An organism is an individualliving thing.

over [PREP-U9]If a numberis over another number, it is divided by that number.

pattern [N-COUNT-U6]A patternis a way that something happensrepeatedly.

pie chart [N-COUNT-U11] A pie chart is a chart that shows percentages of a whole by shading correspondingfractions

of a circle.

plummet [V-I-U12] To plummetis to fall very low very quickly.

plus [PREP-U9] If one numberis plus another number, the two numbersare added together.

pole [N-COUNT-U6] A poleis one of two points that are furthest from the Equator and are based onthe axis on which

the Earth spins.

pollution [N-UNCOUNT-U1] Pollution is any kind of harmful foreign matter in a substance suchas air or water.

population [N-COUNT-U3] A populationis a group of organisms of the same species in a particular area.

potential energy [N-UNCOUNT-U15]Potential energy is energy thatis not active or moving, and is stored for

possible future use.

pound [N-COUNT-U8]A poundis an imperial measurement of weight equal to 16 ounces or about 0.45 kilograms.

precipitation [N-UNCOUNT-U5] Precipitation is water thatfalls from cloudsto the Earth, usually in the form ofrain or snow.

presentation [N-COUNT-U13] A presentationis a process of formally introducing or demonstrating an idea to a group

of people.

pressure [N-UNCOUNT-U5]Pressureis the force or weight of air in the atmosphere.

prevailing wind [N-COUNT-U6]A prevailing windis the typical direction that wind blowsin a particular area or during

a particular time.

prevent [V-T-U1] To prevent somethingis to keep it from occurring.

project [V-T-U13] To project one’s voice is to cause it to be louder and carryfurther than normal.

prokaryotic [ADJ-U7] If something is prokaryotic,it has very simple cells that do not contain nuclei, and is typically a

unicellular organism.

proton [N-COUNT-U14] A protonis a part of an atom with a positive electrical charge.

rainforest [N-COUNT-U4] A rainforestis a hot, wet region with manytall trees.

range [N-COUNT-U6]A rangeis setof things that belong to the same category but havedifferent values.

resources [N-COUNT-U1] Resourcesare things that people use, such as water, mineral deposits,oroil.

review [V-T-U13] To review somethingis to go overit closely and provide feedback.

rise [N-COUNT-U12] A rise is an upward trend.

rotation [N-UNCOUNT-U6] Rotationis the processof turning around a central point.

row [N-COUNT-U11] A rowis a horizontal section of data in a table.
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saltwater [ADJ-U4] lf something is saltwater, it is related to а body of water that contains salt, such aS an ocean оr estuary,

Savanna [N-coUNT-U4] А sаvаппа is а type of grassland with wаrm temperatures and distinct wet and dry seasons.
scatter diagram [N-COUNT-U11] А scatter diagram is а chaft that shows data points оп ап х and y-axis not

connected Ьу any lines.

shoЁ-term [ADJ-US] lf something is shoЁ-term, it happens for а brief time.

shrink [V-|-U12]To shrink is to get smaller,

Sl [N-UNCOUNT-U10] Sl is the abbreviation for the lnternational System of Units, the mоdеrп form of the metric system.

signpost [V-l-U13] То signpost is to guide listeners through уоur ideas using clear directional wording.

skyrocket [V-|-U12]To skyrocket is to go very high very quickly.

species [N-coUNT-U3] А species is а group of organisms that share the same biological structure.

Square meter [N-OOUNT_U10] А square meter is а unit of measurement that describes the area of а space 1 meter
Ьу 1 meter.

stabi]ize [V-l-U12]To stabiIize is to Ьесоmе mоrе regular.

stratosphere [N-COUNT-U2] The stratosphere is an outer layer of the atmosphere, fafther from the Earlh than the
troposphere, which filters out harmful rays from the sun.

subtract [v-T_ug] То subtract one пumьеr from another пumьеr is to reduce it Ьу that amount.

summarize [V-T-U13]To summarize something is to briefly present its main points.

table [N-COUNT-U11] А table is а visual representation of data made up of rows and columns.
temperature IN-COUNT-U5] А temperature is а measure of how hot or cold something is,

terrain [N-CoUNT-U6] А terrain is land that has particu|ar characteristics.

thermodynamic temperature [N-UNCOUNT-U10] Thermodynamic temperature is the absolute measure of temperature.
times [PREP-U9] lf опе number is times another number, it is multiplied Ьу that пumЬеr.

transfer гV-т-U15] То transfer something is to change the location of something,

troposphere [N-couNT-U2] The troposphere is the iппеr layer of the atmosphere, closer to the Earth than the
stratosphere, which contains most of the planet's аir.

tundra [N-OOUNT-U4] А tundra is а type of grassland that is very cold and is typically covered with ice and snow.
unicellular [ADJ-U7] lf something is unicellular, it is made up of оп|у опе cell.

visual aid [N-COUNT-U13] А visual aid is some kind of graphical representation of an imporlant part of а speech or
presentation designed to supporl the speaker's ideas.

vоlumе [N-couNT-U10] А volume is а measure of how much three-dimensional Space Something occupies.
Weather [N-UNcoUNT-US] Weather is the condition of the atmosphere, including the levels of temperature and precipitation.

wind speed [N-COUNT-U5]Wind speed is а measure of how fast air is moving through the atmosphere,

work [N-UNcouNT-U15] Work is action or movement that is produced Ьу kinetic епеrgу.

x-axis IN-COUN}U11] The x-axis is the horizontal axis оп а liпе graph.

y-axis [N-COUNT-U11] The y-axis is the veftical axis оп а line graph,

yard [N-COUN}U8] А yard is ап imperial unit of measurement equal to three feet or about .91 meters.
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Unit Topic
Reading
context

Vocabulary Function

1 Traits of an
Environmental
Engineer

Job 
posting

ability, commitment, critical thinking, curious, dedicated, expertise,
focus, goal-oriented, innovative, logical, outside the box, team
player

Giving an
example

2 Education Webpage ABET, accredited, bachelor’s degree, doctorate, EAB, master’s degree,
PhD, postgraduate degree, prerequisite, undergraduate degree

Asking for
advice 

3 The Scientific
Method

Journal
article

conclusion, control group, evaluate, experiment, experimental
group, hypothesis, independent variable, observation, problem,
result, scientific method, testable

Requesting
more
information

4 Problem 
Solving

Employee
guidelines

analysis, approach, attack, iteration, iterative procedure, problem
identification, problem solving, redefine, solution, solve, synthesis

Talking about
future events

5 Working with
Numbers

Employee
manual

cubed, exponent, hundredths, leading zero, order of magnitude,
rounding error, scientific notation, significant figure, squared,
tenths, thousandths, to the nth power, trailing zero

Checking for
correctness

6 Analyzing
Quantities

Textbook
excerpt

convert, decimal number, denominator, fraction, mixed number,
numerator, -out of-, percent, percentage, point, ppm, quantity,
reduce, whole number

Describing
quantities

7 Accounting Email closed system, consumption, extensive quantity, final, generation,
initial, input, intensive quantity, open system, output, system,
universal accounting equation 

Giving 
advice

8 Water Cycle Report advection, aquifer, condensation, evaporation, hydrologic cycle,
infiltration, liquid, residence time, sublimation, transpiration, vapor,
water cycle

Defining 
a term

9 Carbon Cycle Pamphlet aerobic respiration, break down, carbohydrates, carbon, carbon cycle,
circulate, CO2, convert, diffuse, dissolve, oxygen, photosynthesis

Redirecting a
conversation 

10 Energy Cycle Report biomass, consumer, ecological efficiency, endangered species,
energy flow, food chain, food web, primary consumer, producer,
secondary consumer, solar energy, trophic level, trophic transfer

Delivering
bad news

11 Biodiversity 
and 
Extinctions

Webpage background extinction, biodiversity, biological extinction, ecological
extinction, ecosystem diversity, extinct, extinction, Holocene
extinction, local extinction, mass extinction, species diversity, variation

Stating 
a concern

12 Environmental
Chemistry

Course
description 

acid, balance, base, chemistry, endothermic, enthalpy, equation,
exothermic, organic chemistry, Periodic Table, pH scale, solubility,
stoichiometry

Expressing
doubt

13 Resources Webpage coal, extract, fishery, hydrogen, log, mine, natural gas, oil, ore,
petroleum, potential resource, stock resource, sustainable yield,
timber, uranium

Talking about
capabilities

14 Resource
Recovery

Newspaper
article

combustion, compost, discard, energy recovery, fly ash, municipal
solid waste, postconsumer, preconsumer, primary recycling,
recycle, remanufacturing, secondary recycling, waste-to-energy
combustion

Describing
mixed 
results

15 Atmospheric
Change

Journal
article

carbon dioxide, CFC, climate change, Copenhagen Protocol,
Freon, glacial, greenhouse effect, Kyoto Protocol, methane, ozone
thinning, permafrost, sea level, thermohaline circulation, tipping
point, ultraviolet radiation

Disagreeing
with an
opinion

Scope and Sequence
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IE 
Traits of ап Environmental Епgiпееr

Reading
@ Betore you read the passage, tatk about @ НеаО the job listing. Then, choose the

г

Applicatlons should include а соvеr letter demonstrating this.
Give examples of outside the Ьох solutions to problems
you've faced.

Applicants should Ье dedicated team players. The success
of оur company depends оп the commitment of оur
engineers, Our team members аrе goal-oriented. They work
together to accomplish JаrmапЪ oblectives of sustainability
and responsibility.

Applicants must demonstrate critical thinking skills. They
should Ье able to provide logical solutions to complex
рrоЬJеms. And they must Ье able to focus on the task at hand.

@ МаtсП the words or phrases (1-8)with the
definitions (А-Н).

1 _ expertise 5

2 _ |ogical 6

3 _ focus 7

4 _ curious 8

А to concentrate on something

В innovative оr unexpected

С loyalty оr dedication

D опе who puts the group first

Е skill or familiarity with something

F directed towards ап accomplishment

G well-reasoned оr rational

Н interested or questioning

ж
}

Get ready!

these questions.

1 What are some traits of а good environmental
engineer?

2 Why is it important for епчirопmепtаl engineers
to Ье creative thinkers?

dedicated

*цgg

correct answers.

1 What is the purpose of the |isting?

А to explain the objectives of the соmрапу

В to describe the qualities of the ideal job
candidate

С to provide instructions for applying for а
position

D to ехрlаiп the responsibilities of the position

How should applicants demonstrate innovative
thinking?

А give examples iп а cover letter

В provide а letter of recommendation

С complete а four-year degree

D provide logical solutions to problems

Which is NOT а desired qualification described
in the listing?

А commitment to the company's goals

В previous ехреriепсе as ап environmental
епgiпееr

С сrеаtiче thinking and рrоЬlеm solving skills

D а college degree in ап appropriate field

VосаЬчlаry

_ commitment

team olaver

_ goal-oriented

_ outside the Ьох

lвv9ф9 @li.Ффý.qщli@рqý,],,. ,.,,...,..'...,, :,,], , , ,,. ,, _.,, . , , ,, ,_
. They should show а сlеаr rесоrd of innovative thinking.

l

Дt Jаrmап Е|, we value ability апd expertise. Wе require that
арliсапВ have а four-year degree iп Епvirопmепtаl Studies or а related
fрИ. BuL mоrе impottantly wе seek applicants who аrе curious about
the nafuralworld апd оur place iп it.



@ Веаа the sentence pairs. Choose which word or рhrаsе
best fits each blank.

innovative / dedicated

А _engineers always think outside the Ьох,

В А(п) employee will often work lопgеr hours,

critical thinking / ability

is ап imроrtапt skill in mапу professions

В The applicant should have the

to пеw tasks.

lgoolvl lJ.

to adapt

о $ Listen and read the job listing again, which two

qualities are valued Ьу Jarman ЕР?

Listening
() Ф Listen to а conversation between а candidate and ап

- interviewer. Mark the following statements as true (Т) or

false (F).

The woman admires the company's financtal success,

The mап is concerned about the Woman's lack of exper1 se,

The woman graduated from college а уеаr еаrIу,

Speaking
@ Witb а partner, act out the

roles below based оп Task 7,

Тhеп, switch roles,

1_
2_
з_

Сап you give mе ап ехаmрlе ",

Student А: You are а candidate,

Talk to Student В about:

. why you want to work for his

оr her соmрапу

о }оuг qualifications

. examples of those
qualifications

student В: you аrе ап

interviewer, Talk to Student А
about his оr hеr qualifications.

Writing
@ Use the job listing апd the

conversation f rоm Task 8 to

complete the interviewer's
rероrt.

о Ф Listen again and complete the conversation,

Candidate:

lnterviewer:

Candidate:

lnterviewer: Why do уоu want to work for Jarman

Environmental Planning?

candidate: l admire your dedication to sustainable urban

development. lthink my skills would 1

your goals.

lnterviewer: What qualities do you have that would accomplish

that?

l аm ап excellent criticalthinker,

Сап you 2 __ап example of that?

Sure. l successfully petitioned mу schoolto

restructure the environmental engineering degree

рlап. The рlап l proposed clarified our 3 --
sustainability.

lnterviewer: Good. That also shows а4 _-
Jarman's values,

candidate: l can give mапу examples of that commitment,

5 __- volunteer work,

lnterviewer: your qualifications are impressive, even without

much ехреriепсе. However, we also want 6much ехреriепсе. However, we also wапI ь _ 
|

and work toward them with limited supervision,

Fоr what position is she or he appli,;ng?

Would the applicant Ье а r? ,эЬ е

addition to our team? Whi, оr ,";hy not?

l.



Education

Get ready!

@ Betore you read the passage,
talk about these questions.

1 What аrе some educational options for
engineering students?

2 Why is accreditation important for educational
institutions?

Reading
@ ВеаО the webpage. Then, choose the

correct answers.

1 What is the purpose of the webpage?

А to explain the uses of а degree iп Engineering

В to advertise institutions accredited Ьу the
АВЕТ and ЕАВ

G to explain prerequisites for the
undergraduate degree

D to describe educational options for
engineering students

Which is NOT а degree option for епgiпееriпg
students at Southwestern University?

А ап undergraduate degree

В а master's degree

С ап associate's degree

D а doctorate

Which of the following is listed as а prerequisite
for the master's degree?

А а record of academic achievement

В courses in Mathematics and Physics

С the sчрроrt of а current faculty member

D а postgraduate degree in Engineering

!]ýй'.']:

ý
Southwestern University offers both undergraduate
and postgraduate degrees.

BSc: Students pursuing а bachelor's degree in

Engineering have several options. All students аrе
rеquirеd to take соrе engineering classes. lп

addition, they must choose а miпоr field. Options
include Епvirопmепtаl Studies, N/athematics,
Physics, and Biology. Students with аssосiаtеЪ
degrees may trапsfеr those credits toward а miпоr.

IVА: Тhеrе аrе several prerequisites for епrоlliпg
iп the master's degree рrоgrаm at
southwestern. students must hold а Ьасhеlоrъ
degree оr higher in Engineering оr а related field.
They must also show evidence of academic
excellence.

PhD: Students pursuing а doctorate in

Епgiпееriпg must Ье suрроrtеd Ьу а сurrепt
Southwestern faculty mеmЬеr.

Vocabulary
@ Гill in the blanks with the correct words or

phrases from the word bank.

PhD master's degree ЕАВ
рrеrеqulsitе АВЕТ ***r*dЕt*d

1 After he got his
considered pursuing а doctorate,

2 A(n)

degree.

3 The_
programs in the United Kingdom.

4 Calculus is а(п)_fоr mапу
advanced engineering courses.

5 lп the united states, the
eval uates engineering programs.

The university was
state and national

John

is the highest academic

certifies engineering

6

boards.
Ьу both

6щщЁi9щацо
6щЕ
F



@ Веаа the sentence pairs. Ghoose which word or phrase
best fits each blank.
,l postgraduate degree / undergraduate degree

Speaking
@ Witn а pattner, act out the

roles below based оп Task 7.

Then, switch roles.

l'm thinking about ,.,

What do you think ...?

Student А: Yоu аrе ап advisor.
Talk to Student В about:

. options after graduating

. advantages of postgraduate
study

. difficulties of postgraduate
study

ýtudcnt ý: you аrе а student.
Talk to Student А about options
after graduating.

Writing

А A(n)

В А(п)

typically takes four years to complete.

is mоrе advanced than а bachelor's.

2 bachelor's degree / doctorate

АА was опlу the beginning of mу college
education.

В After college, he began working toward а

О Ф Listen and read the webpage again. What options do
students doing ап undergraduate degree have?

Listening
() Ф Listen to а conversation between а student and an

advisor. Mark the following statements as true (Т) or
false (F).

1 _ The mап asks for advice оп how to finish his bachelor's
degree.

2 _ The woman recommends pursuing а PhD.

3 _ The mап asks for а recommendation letter.

О Ф Listen again and complete the conversation.

Student: Hi. Dr. Fоrd. Do you have а moment to talk with me?

Advisor: Of соursе. 1 оп graduating next month.

Student: Thank уоu. But l wanted to talk about 2
next.

Advisor: Аrе you looking for work?

Student: l аm, but l'm also thinking about pursuing а postgraduate
degree,3__you think?

Advisor: Well, there аrе definitely some benefits. First, а master's

degree allows you to spend more time 4
the technical side of Thirgs.

Student:

Advisor:

ls that 5 employers?

Certainly. They б with technical
ехреriепсе, not just theoretical knowledge.

рrоgrаm?
Are there апу special requirements for
applying to the doctorate program?

what аrе some of the benefits of а
postgraduate degree?

@ Use the webpage and the
conversation from Task 8 to
answer а student's questions.

Dear Prof. Ford,

l have а few questions about the
engineering program at Southwestern.

1 Do l need а bachelor's degree in
engineering to apply for the PhD

Thanks for your time,
Mark Taggart

]

-т

Congratulations ол ,..



F

Method

,:.]'

experimental group

ф
Воrо Labs ChallenEes АqrлаFi Fш,!а'5

Get ready!

@ Betore you read the passage,
talk about these questions.

1 What are the basic steps of the
scientific method?

2 Why is it important for а
hypothesis to Ье testable?

Rеаdiпg
@ ВеаО the journat article. Тhеп,

mark the following statements
as true (Т) or false (F).

1 _ Воrо Labs is раrt of the
AquaFirma соmрапу.

2 _ The Воrо Labs experiment is
mоrе specific than
AquaFirma's.

3 _ Bacteria will Ье introduced as
an independent variable.

VосаЬчlаry
@ Matcb the words or phrases

(1-8) with the definitions (А-Н).

1 _ result

2 _ testable

3 _ hypothesis

4 _ evaluate

5 _ problem

6 _ scientific method

7 _ observation

8 _ conclusion

А the outcome of something

в the issue considered in ап
experiment

С provable оr disprovable Ьу
ехреrimепt

D something discovered through
attention

Е to judge or analyze

а process for conducting
experiments

ап unproven declaration

the final discovery of ап
experiment

ýжýжжýýýý# шIethпd
AquaFirma announced the deve|opment of а new
water filter last week. Соmрапу scientists claim
that the filter offers significant improvements,
Their observation is that it filters 45 percent
more toxic materials than the еаrliеr model,
Further. it reduces disease-causing toxins Ьу 80
percent. lf verified, these conclusions will Ье
significant. ln particula1 they will affect regions
with limited water treatment options. Воrо Labs
is currently ruппiпg an independent experiment
to evaluate these results.
The Воrо Labs experiment wiIl consider а s|ightly
different problem than AquaFirma's. They аrguе
that the company's hypothesis was too broad to
ье testable. Воrо Labs will not test for toxins in
gепеrаl, lnstead, they wilI focus on а single
disease-causing bacterium. They will filter bacteria-
trеаtеd wаtеr using the old filter, This will establish
а control group. Fоr the experimental group,
they will filter water with the same amount of
bacteria. But they will introduce the new filter as
ап independent variable.

1-

r
G

н

control group

The



@ ВеаО the sentence pairs. Choose which word or phrase Speaking
bestt.Ь each Ьlапk.

1 experiment/ iпdерепdепtчаriаЬlе

А Science students learn how to properly conduct an

В We changed the

2 experimental group / contro| grочр

for each group.

did not receive the medicine being tested,

will undergo а new form of treatment.

А The

В The

@ Use the journal аЁiсlе

@ Wittr а partner, act out the
roles below based оп Task 7.
Then, switch roles.

What аrе you ,,.?

We're going to focus оп ...

lthought ,..

Student А: You are ап

environmental engineer. Talk to
student В about:

. ап experiment he оr she is
working оп

. why he оr she is doing the
experiment

о what resu|ts he or she expects

ýtudent В: you аrе ап

environmental епgiпееr, TaIk to
Student А about уоur experiment

Writing

О Ф Listen and read the journal article again. Who will
benefit from the пеw water filter when verified?

Listening
О Ф Listen to а conversation between two environmental

engineers. Ghoose the correct answers.

1 What is the conversation mainly about?

А results of an experiment

В feedback on а hypothesis

С an upcoming project

D how to change ап experiment

2 Why is there а focus оп bacteria?

А The lab is not equipped to handle industrial pollution.

В AquaFirma filters опlу work on bacteria,

С They are less dangerous than manmade toxins.

D They are а major рrоЬ|еm for rural communities.

О Ф Listen again and complete the conversation.

Engineer: l'm really excited about this experiment wе'rе
starting next week. Ё

Coworker: What аrе you 1 _ _?
Engineer: Wе'rе going to test the пеw AquaFirma filter. We

2 _ how well it works оп bacteria.

coworker: will you Ье testing з __ it filters manmade
toxins as well?

Engineer: No. We're going to focus оп natural toxins.

Coworker: Why? 4 that industrial pollutants wеrе

the most important thing to check for.

Engineer: Well, we want to see how well this filter 5
in rural communities.

Coworker:

Engineer:

Don't they have to worry about industrial pollution,

Yes, but the bacteria we're testing for is their 6

conversation from Task 8 to
write ап ехреrimепt proposal.

What is the main problem the experiment
willaddress?

What is your hypothesis?

Why is this experiment impodani for Boro
Labs?

too?



Еre 
р'оь*m Solving

Get ready! Reading
@ ВеаО the employee guidelines.

Then, mark the following
statements as true (Т) or
false (F).

1 _ Employees should evaluate
costs after identifying the

рrоЬlеm.

2 _ |dentifying resources is а key

раrt of iterative procedure.

3 _ Each iteration in рrоЬlеm
solving should avoid previous
problem-solving methods.

Vocabulary
@ гill in the blanks with the

correct words or phrases from
the word bank.

эуrзthсsýs ýtеr*týv*;зrяз*сdа;rс
problem identification

soIution problemsolving
iteration solve

Difficulties often have mоrе than
опе possib|e

is the process
of determining what exactly the
issue is.

The first of the
рlап failed, but it worked the
second time.

of two
ineffective plans can often create
опе useful idea.

Ьу repeating it with

perfects ап idea
smallchanges.

is the process
of settling issues оr difficulties.

7 Some problems аrе more difficult

@ Before you read the passage, talk about these questions.

What are some key elements of effective рrоЬlеm solving?
Why is рrоЬlеm solving an important skillfor environmental
engineers?

1

2

РrоЬlеm Solving
As emp|oyees of AguaFirma, we attack difficult problems every day.
Over the уеаrs, we've lеаrпеd а few things about how to approach
such issues:

1 Problem identification. This is one of the key elements of
effective problem solving. lf you don't know exactly what the
problem is, it is difficult to solve.

2 Analysis. Опсе you have identified the рrоЬIеm, analyze all
aspects of the situation. ldentify available resources and calculate
the cost of furlher needs.

Redefine the problem. lt is rаrе to find а solution оп your first try.
Оftеп, you may need to consider the issue from а пеw angle.

lterative procedure. Sometimes а solution almost works but
leaves а few parts of the рrоЬlеm unsolved. ln this case, you
mау change some small рагt of your рlап and try again. lf this ]

next iteration still doesn't work, try again. You mау also want to
try а synthesis of various earlier solutions.

l

10

than others.



@ Rеаа the sentence pairs. Choose which word or phrase
best fits each blank.
,t approach / analysis

А lf your solution fails, iry а пеw to the problem.

В А careful of the problem сап save time.

attack / redefine

А New information сап sometimes а рrоЬlеm.

Speaking
@ Witn а padner, act out the

roles below based оп Task 7.
Тhеп, switch roles.

How are things соmiпg with .,,ft
We р!ап to .,.

t wоuld tike to ,,,

Student В: You are а mапаgеr.
Talk to Student А about а рrоЬlеm
he оr she is trying to soМe.

Writing

В The manager decided to
got worse.

the issue before it

О Ф Listen and read the employee guidelines again. Why is
iterative procedure ап important part of problem solving?

Listening
О Ф Listen to а conversation between an environmental

engineer and а manager. Choose the correct answers.

1 Whai problem is the woman trying to solve?

А The lab does not have enough material for another filter Iауеr.

В Bacteria are not being effectively filtered,

G The filter is functional but not cost effective.

D The filter does not work оп manmade toxins.

2 What is the first solution the wоmап will iry?

А using more layers of filtering material

В sending materials to the lab for analysis

G calling the lab to speed up the process

D using а пеw filtering material

О fф Listen again and complete the conversation.

Manager: How аrе things 1 __the new filter?

Епgiпееr: Well, l've identified the problem. lt's filtering

manmade toxins, but it's letting bacteria through.

Manager:

Engineer:

Manager:

Engineer:

Manager:

Engineer:

How аrе we 2 __fix it?

Fоr the next iteration, we 3

lt should work, but it 4

@ Use the conversation frоm
Task 8 to write а problem
identification report.

increase
the layers of filtering material.

That sounds like а reasonable approach.

too expensive

Do you have more 5 __solutions in mind?

l would б ___ using а пеw

material, but l'm not sure if it's feasible.

Student А: You are an

environmental епgiпееr. Talk to

student В about:

. а problem you аrе trying to

solve
. solutions you plan to try

. what уоu think the results will

Ье

What problem or difficulty is уочr team

addressing?

What аррrоасh do you р|ап to use?

What resources do you

the рrоЬlеm?

!



Working with Numbers

Reading
@ ВеаО the employee manual. Then, choose the correct

answers.

1 What is the рurроsе of the passage?

А to rероrt пчmЬеriпg problems that |ead to waste

В to compare the пчmЬеriпg rules iп different countries

С to describe changes to the company's numbering conventions

D to explain the соmрапу's rules for using пumЬеrs

When should employees leave а note for other team mеmЬеrs?

А when they round numbers to the tenths or hundredths

В when they change the calculation scale

С when they use trailing zeros as placeholders

D when they suspect а rounding еrrоr

Which is NOT а numbering convention used at the lab?

А including leading zeros as placeholders

В using superscript numbers for exponents

С rounding to the thousandths place

D using scientific notation

cabulary

_ squared

_ cubed

_ thousandths

_ tenths

_ scientific notation

_ to the nth роwеr

_ rounding еrrоr

determines how mапу times а
пumЬеr is multiplied Ьу itself

the third digit after the decimal
point

the first digit after the decimal
point

multiplied Ьу itself опсе

а miscalculation when
simplifying пumЬеrs

а way of representing large or
small numbers

multiplied Ьу itself twice

D

Е

1z

l

@ Matcb the words or phrases
(1-7) with the definitions (A-G).

1

2

3

4

5

6

7

А



@ НеаО the sentence pairs. Ghoose which word or phrase Speaking
best fits each blank.

1 orders of magnitude / significant figures

А The пumЬеr 25.4 has three

В The number 50 is two greater than
the пumЬеr 0,5,

leading zero l trailing zero

А The пumЬеr 0.65 uses а as а placeholder.

as а placeholder.В The пumЬеr 65.0 uses а

3 exponents / hundredths

are usually represented as superscript
numbers.

В The mапаgеr asked us to rоuпd all пumЬеrs to the

() Ф Listen to а conversation between ап engineer and а

Writing
@ Use the conversation from

Task 8 to complete the еrrоr
report.

Engineer: lthink there mау Ье а 1 __уоur

Coworker:

Engineer:

Coworker:

Engineer:

Coworker:

Engineer:

Coworker:

О Ф Listen and read the employee manual again. What is
one numerical error?

Listening

coworker. Mark the following statements as true (Т) or
false (F).

1 _ The woman found ап error iп the man's calculations.

2 The measurement does not include enough significant figures.

3 _ The wоmап suspects а rounding еrrоr occurred.

О Са Listen again and complete the conversation.

calcuIations.

Why is that?

Well. they don't 2
with your rероrt frоm yesterday.

with my findings or

That's strange. Do you mind 3
figures again with me?

No рrоЬlеm, The error seems to Ье in data collection.
What did you 4 _ _ toxin levels оп the
first round of filtering?

5 _ . lt looks like l got 3.75.

But you didn't include thousandths.

You're right. 6 _that's the рrоЬlеm.

@ Witb а parlner, act out the
roles below based оп Task 7.

Then, switch roles.

Do you miпd ...?

But you didn't ...

student !u you аrе ап
environmental епgiпееr, Ta]k to
student В about:

. а рrоь|еm with his оr hеr
calcuIations

о what caused the problem

о }оuг соmрапу's пumЬеriпg
conventions

student В: you are ал
епчirопmепtаl епgiпееr. Talk to
student А аьоut а calculation
еrтоr.

There mач Ьс е э,ээ э- ,,, :, ,,,

ЕRRОR RЕРОRТ

Туре of Error:

How did the error affect the experiment?

What steps will you take to prevent the
еrrоr from occurring again?

13



Analyzing Quantities

.HA'TER u ExpГeSSing QuantitieS

Get ready!

@ Before you read the passage, talk about these questions.

1 What аrе some different ways that the same quantity сап Ье
expressed?

2 What is опе useful way to express very small numbers?

Reading
@ ВеаО the textbook excerpt. Then, choose the correct

answers.

1 What is the purpose of the passage?

А to explain the expression of non-integer numbers

в to describe the difference between whole numbers and
fractions

С to teach students how to express very large numbers

D to define different types of whole numbers

2 Which is NOT а type of expression described in the passage?

А раrts per million С points

В percentage D fractions

When is it appropriate to express numbers using ppm?

А whеп measuring very large amounts

В when converting fractions to decimal пumЬеrs

С when converting mixed пumЬеrs to percentages

D when measuring very small amounts

measurable amount.

8А

lS any

is an
amount expressed as parts out
of а hundred.

Whole numbers аrе usual|y expressed as integers. But expression
becomes mоrе complicated for numbers smaller than опе.

] Fractions: Fractions use а numerator and denominator. They
represent ап amount as part of а whole. Fоr instance, the fraction
3/4 represents ап amount that is equal to three out of four parts of
а whole. Fractions сап also Ье combined with integers to form
mixed numbers.

2 Percentages: А percentage represents ап amount as а percent of
the whole. Опе реrсепt is one раrt out of а hundred. Fоr very small
amounts, percentages may Ье inconvenient. lnstead, опе might use
the expression parts per million (ppm).

3 Decimal Numbers: Decimal numbers use а decimal point to
separate whole numbers from percentages,

Опе сап easily convert each of these forms of expression into the
others. Fоr ехаmрlе, half of something сап Ье represented as the
fraction 1/2. Dividing the numerator Ьу the denominator сопчегts this
to the decimal number 0.5.

+, numerator

ъ,.. 
I-*\ *J

Н
"l',Е ' denominator

4!Э1?};},|,:,
lr+rn
{"zt: :::r.

Ё +*,

]еUUUе ;..::. :i||, ...-.

'

?|j. .,,,..,-,:..Э_...-., #"j j=-= .tr;.,.--, ,).;4::.: в |,!.r:, _:

1-.:-t

VосаЬчlаry
@ гill in the blanks with the

correct words or phrases from
the word bank.

percentage wholenumber
fraction denomirrator

quantity
mixed пumьеr пчmеrаtоr

1 75.64З is ап example of а

2 The is the
top пumЬеr of а fraction.

3 9В 4/5 is ап example of а

4д uSeS а
line or а bar to separate its раrts.
The _- is the.
bottom пumьеr of а fraction.

109 is ап example of а

7д

14
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@ Веао the sentence pairs. Choose which word or phrase Speaking
best fits each blank.

,l percent / ppm

А А quагtеr is 25 of а dollar.

в60 can also Ье expressed as 0.006%.

2 point / out of

А The fraction З/4 сап also Ье said as "three

fou r. "

В The пumЬеr 3.4 is said as "three foUr."

convert / reduce

АТо а fraction, divide the top пumЬеr Ьу

а fraction, divide the раrts Ьу а

@ Witn а parlner, act оч: :,.

substances tested for:

ouantities found:

the bottom.

ВТо
соmmоп factor.

о б} Listen and read the textbook excerpt again, what
are the parts of а fraction?

Listening
() Ф Listen to а conversation between Мо environmental

engineers. Mark the following statements as true ([) or

false (D,

1 _ All of the factories showed dangerous levels of toxins,

2 _ 600 ррm is ап unhealthy amount of саrЬоп monoxide,

3 _ The engineers will try to improve the filtering process,

@ Use the сопчеrsаtiоп from
Task 8 to write а toxin test
report.

their filtering process.

о Ф Listen again and complete the conversation,

Engineer:

Coworker:

Engineer:

Coworker:

Engineer:

Соwоrkеr:

Епgiпееr:

Coworker:

Епgiпееr:

We finally got 1 --_оп those аir quality "

tests. i'

2 __they look?

unfortunately, two out of the three factories we tested

show dangerous levels of toxins.

How 3 _--iI?
Опе factory's саrЬоп monoxide levels are at 600 ppm,

That's 0.6 percent, right?

Yeah. Levels that high are definitely not 4
the factory workers or the people living пеаrЬу,

Do you think we'lI Ье able to get it down to ап

5 __?
We've contacted managers at both factories 6

roles below based оп Tas,;, -

Then, switch roles.

We got the resu/fs ол ..,

How bad ...?

Do you think ,,,?

Student А: You are ап

environmental engineer. Talk to

student В about:

. results of а test for toxins

о quantity of toxins found

о possible responses to test

results

ýt;-rdent В: You аrе ап

environmental engineer. Talk to

student А about results of а test

for toxins.

Writing

Does the percentage of toxins

exceed allowable amounts?

<::a;

|.**,

J

ýUCH AS:

Jarman Environmental РIаппiпg

Factory Test
Rероrt Fоrm



Accounting

@ Betore уоu read the passage, talk about @ МаtсП the words or phrases (1-8)with the
definitions (А-Н).

Get ready!

these questions.

1 How сап ап engineer analyze а system
effectiveIy?

2 What are some accounting challenges
environmental engineers face?

Vocabulary

1 _ system

2 inout

3 _ output

4 _ final

Reading

5 _ initial

6 _ generation

7 consumption

8 _ UniversalAccounting
Equation

@ Веаа the email. Then, mark the foltowing
statements as true (Т) or false (F).

_ The UniversalAccounting Equation does not
include generation.

_ The engineer reused last year's formulas to
make her calculations.

_ The engineer's calculations did not account
for outside factors.

А
в
с
D

Е

F

G

н

something contributed to а system
use or depletion of something
сrеаtiоп оr pюduction of something
fоrmu Ia for determining quantities

the gгочр of elements being analyzed
Fаэрелiпg at the beginning

somefting produced or yielded

^аррепiпg at the end
16
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_лf.9,Но*апЫFRО_М: Marla NolanO;"p.org
RЕ: Fish Production

Hello Mr. Cafter,

l've finished my ana|vsjs of your fish рrоduсtiол system. The char1 with results 
'.l

attached. То реr,fоrй my analysis, l u."b tъ universat Accounting Equation. Thisallows mе to account tor mоrЁJп;" й;'i;"l input соmраrеd to йаl output. lt alsoallows mе to figure for.generation апо consumption. Tnis i. йБо,tчпt because your
fi-:1,ffilllfish 

multiplie. i, Ьi"ЬоlrЪ;ЖЬ, Yоu also lose input to consumption

checking over last year's numbers, l found ап еrrоr. your previous епчirопmепtаlеп9Iпееr calculated feed costs u. un int"iJue quantiф. lt should Ье figured as anextensive quantity, l've made Ичt "rr.йп 'n" 
n"* calculations.

l have per"formed these calculations assuming your operations are а closed systemrather than ап ореп system. H;;.;;;;is'coutO change. Pteasb-be aware that thef;:i::РJ :[:j#:.''* 
provided оо not айuпt for thЪ inn""""Jot outside factors

Sincerely,
Маriа Nоlап

Т-о}Ь--tЦ,JЁ"*
ioý



@ Веаа the sentence pairs. Choose which word or phrase Speaking
best fits each blank.

1 extensive quantity / intensive quantiý

ААп
changes.

ВАп

2 open system / closed system

А А(п)

В А(п)

does not change whеп the amount

changes when the amount changes.

is affected Ьу outside forces.

is not affected Ьу outside forces.

@ Witn а partner, act out the
roles below based оп Task 7.

Then, switch roles.

lwas hoping ...

lп that case...

/ suggest.,.

Student А: You are an

environmental engineer. Talk to
student В about:

. how to improve production

. how to improve generation

. how to reduce consumption

ýti;dent ý: You аrе а farm оwпеr.

Talk to Student А about improving
production,

Writing
@ Use the conversation from

Task 8 to write а request for
lab work.

Boro Labs

LAB WORK
REQUEST Fоrm

CIient:

Lab work requested:

What is the purpose of the requested
work?

@ О Listen and read the email again. What factors does
the Universal Accounting Equation consider?

Listening
О Ф Listen to an environmental engineer and а fishery

owner. choose the correct answers.

1 Why does the man want the woman's advice?

А to increase the size of his system

В to identify problems with his feeding schedu|e

С to reduce production costs

D to improve his fish production

2 what decision does the mап make?

А to purchase more fish

в to research disease treatment

с to remove diseased fish

D to extend the breeding season

О Ф Listen again and complete the conversation.

Оwпеr: l got your email about next уеаr's projected fish
production. l was hoping you might have 1 I

_for improving those output numbers,

Well, the 2 __to increase output is to

increase input. lf you bought mоrе fish at the beginning

of the season, that would increase уоur yield.

That solution is too expensive,

3 __ , l would advise а longer

breeding season to improve уоur generation.

That's а good idea, but l often lose mапу of the

immature fish to disease.

4 __you isolate and treat for the diseases
that affect the newly hatched fish.

|'m 5 _ to do that.

Engineer:

Owner:

Engineer:

Owner:

Engineer:

оwпеr:

Engineer:

-l ,lt

]

l could have our lab б __

\

I



VUаtеr Cycle

' СаrЬоп Епvirопmепtаl Рtаппiпg

ýesulfs of Еlm Lake Ъstiпg
Rесепt testing of water from Еlm Lake reveals high toxin
content. These toxins are the result of waste frоm а nearby
Dana plant. lmmediate action Ьу Dana Corp. is necessary.
Because of the water cycle, toxins will not remain
confined to Еlm Lake,

Evaporation will cause liquid toxins to Ьесоmе vapor.
Even frozen toxins сап escape iп the winter through
sublimation. When toxins evaporate, they move through
the atmosphere through advection. Then, through
condensation, they mix with rаiп. These toxins mау hаrm
crops and livestock, Even crops that аrе unaffected Ьу the
toxins may release the chemicals into the atmosphere,
This occurs through transpiration.

Through infiltration, some of the toxic chemicals mау also
enter the water table. Frоm there, they could епtеr the
Frееdmап Aquifer. This would mеап that the drinking
water for seven counties would contain toxins.

All of these rll effects could оссur even if the toxins have а
very shod residence time iп the lake, The best solution
would Ье to prevent the toxins from епtеriпg the
hydrologic cycle.

Get ready!
Q Betore you read the passage, talk about

these questions.

1 What аrе some of the раrls of the water cycle?
2 Why is the water cycle important for

environmental engineers?

Reading
@ ВеаО the report. Then, mark the following

statements as true (Т) оr false (F).

,t _ Toxlns enter the aquifer through infiltration.

2 _ Transpiration may contribute to the spread
of the toxins.

3 _ The toxins will have по effect if the
residence time is short,

VосаЬчlаry
@ Гill iп the blanks with the correct words or

phrases from the word bank.

wаtеr *уеýс evaporation sublimation
residence time чаý}ýr liquid

condensation aquifer

1 The water's
six days.

2 The

in the lake was

is а source of water for
the entire region.

3 Steam is а common ехаmр|е of а(п)

water iп а glass
can reduce the amount of

]-ггs э solid into а vароr.

lf something is а(п) , it сап

7

8

Ье poured.

Vароr turns to liquid ihrough

Water is purified through the

5

6

.r/\

advection



@ Неаа the sentence pairs. Ghoose which word or phrase
best fits each blank.
,t hydrologic cycIe / transpiration

А The plants released the toxins during the
proceSS.

В The redistributes water throughout the

Earth.

infiltration / advection

А The aquifer was filled through

В Water moves through the atmosphere through

О 6} Listen and read the report again. Why is infiltration
ап important part of the water cycle?

Listening
() Ф Listen to а conversation between а business owner

and an environmental engineer. Choose the соrrесt
апSWеrS.

1 What is the conversation mainly about?

А understanding the role of the aquifer in the water cycle

В explaining how sublimation affects solids

С deciding how to stop the spread of toxins

D explaining how toxins travel with and in water

2 where will infiltration оссur?

А below the water table

в at the bottom of the lake

С in the roots of plants

D at the bottom of the aquifer

О Ф Listen again and complete the conversation.

Owner: l read your hazard rероrt, and l've got some
questions. l understand that having these
chemicals iп the lake is а рrоЬlеm. But l don't 1

they could make it all the way to the aquifer.

Engineer: lnfiltration could take these toxins 2 __
the aquifer.

Owner:

Engineer:

what does infiltration 3 ?

lt's the process that causes water to 4

the soil.

Owner: But the chemicals аrе not being 5 _ _ the

ground. They're in the lake.

Engineer: That's true. But once they settle to the bottom of the

lake, they come 6

Speaking
@ Witb а parlner, act out the

roles below based оп Task 7.
Then, switch roles.

l don't uпdеrstапd ..,

What does ,.,?

Сап you ехрlаiп .,,?

student А: you аrе а business
оwпеr. Talk to Student В about:

. а hazard caused Ьу your

соmрапу
. clarifying his or her terms

. understanding the cause of
the hazard

student В: you аrе ап

environmental епgiпееr. Talk to
student А about а hazard at his

оr her соmрапу,

Writing
@ Use the conversation from

Task 8 to answer а client's
questions.

Hello Саrlа,

After reading уоur rероd, thеrэ ere а

things l need you to clear up fcl гпе,

What is advection? And why is

transpiration а problem for us?

Thanks for уоur help,

Walt

{дtцl

when infiltration happens.
with the soii. That's



IIЕGаrьопсусlе
Reading

@ Betore you read the passage, talk about @ ВеаО the pamphlet. Then, choose the
these questions.

1 What is the саrЬоп cycle and what are its раrts?
2 Why do environmental engineers need to

understand the саrЬоп cycle?

ffiСФ

ё ; iБiо| i ЁйЁёiЬ;s ёй;j l ёi; ii gi ё

The carbon cycle is раrt of what makes life оп Еаrth
possible. lt a|lows саrЬоп, part of all living things, to
circulate throughout the biosphere.

The most соmmоп form of саrЬоп is СО2 (саrЬоп
dioxide). Organisms release СО2 into the
atmosphere. This happens when they perform
aerobic respiration to break down nutrients. Plants
then conveft this СО2 into carbohydrates for
energy. This process is called photosynthesis. lt
takes саrЬоп out of the atmosphere and releases
oxygen. Thus, саrЬоп is produced Ьу some

F

Get ready!

processes and removed Ьу others.

Ноwечеr, human beings have disrupted the Ьаlапсе
of the carbon cycle. We release саrЬоп dioxide into
:re atmosphere Ьу burning fossilfuels. Furthеr, we
эut down the trees that process and remove that
эаrьоп dioxide from the air. some of this excess
:аrьоп dioxide dissolves into the oceans. But this
-аэоепs too slowly to maintain appropriate levels.
-slead. the excess саrьоп dioxide diffuses into all
:a:s of the cycle.

correct answers.

1 What is the purpose of the pamphlet?

А to explain human effects on the саrЬоп cycle

В to promote responsible use of fossil fuels

С to ехрlаiп how саrЬоп circulates through the
geosphere

D to describe the history of саrЬоп dioxide
emissions

Which is NOT раrt of the natural саrЬоп cycle?

А aerobic respiration

В carbohydrate сопчеrsiоп

G nutrient diffusion

D photosynthesis

What is опе way listed that humans have
unbalanced the саrЬоп cycle?

А through excessive aerobic respiration

В Ьу limiting natural саrЬоп dioxide rеmочаl
methods

Ьу removing carbon dioxide from the air

Ьу increasing the rate of photosynthesis

у,#*т*5Yт4т#{*15
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Vocabulary
@ Matcb the words or phrases (1-8) with the

definitions (А-Н).

1 со"
2 _ convert

3 circulate

4 _ diffuse

А to spread evenly throughout ап аrеа

В process transforming sunlight into nutrients

G ап energy-providing substance

D to mоче аrоuпd оr through ап аrеа

Е the movement of саrЬоп through the biosphere

F а gas released as waste

G to change from опе form to another

Н process changing organic material into саrЬоп
dioxide

@ Веаа the sentence pairs. Choose which
word or phrase best fits each blank.
,l саrЬоп dioxide / охуgеп

А Опе of the gases mапу organisms breath in

is

в plants remove from the air.

break down / dissolve
А СО2 is released when organisms

carbohydrates.

Мапу solids, such as sugar,

completely in water.

О Ф Listen and read the pamphlet again.
What is опе way that humans affect the
carbon cycle?

Listening
О Ф Listen to а conversation between а

student and а professor. Mark the following
statements as true (Т) or false (F).

_ The mап asks the woman to clarify part of
the саrЬоп cycle.

_ The mап confuses photosynthesis and
aerobic respiration.

_ The wоmап thinks it is appropriate to focus
оп fossilfuels.

5 carbohydrate

6 _ aerobic respiration

7 _ photosynthesis

8 _ саrЬоп cycle

О S Listen again and complete the
conversation.

Student: Do you hal,,e а гlоп,еп: to 1

th]s assionment?

Professor:

Student:

Professor:

Student:

Professor:

What do you 2 _ know?

you asked us to define the role of human
beings iп the саrЬоп cycle, but l'm not

3 _ _ what you mean.

What have уоu got 4 __?
Well, it seems like human beings
5 _the carbon cycle Ьу
adding extra carbon dioxide through
fossilfuel emissions.

Let's try to keep it б _ than that.

Speaking
@ Witb а раrtпеr, act out the roles below

based on Task 7. Then, switch roles.

That's поt exactly what ,,.

Student А: You are а professor. Talk to Student
В about:

. human contributions to the саrьоп cycle

. clarifying а question

. keeping answers basic

ýti;dent ý: You are а student. Talk to Student А
about humans' impact оп the саrЬоп cycle.

Writing
@ Use the pamphlet and the conversation

from Task 8 to complete the assignment.

\ivhat s thc roie oi human beings in the
лл.цлл л.,лlлaLdI UU U!Ulc1

2 How has this role changed очеr time?

. . r'i,.;iY

What do you пееd ,,,?

?.l
LI



ЕшЕпеrgуСусlе
Reading

Q Betore you read the passage, talk about @ ВеаО the report. Then, choose the correct
these questions.

1 What аrе some ways that organisms in а food
web аrе interconnected?

2 Why is energy flow important to environmental
engineers?

We have researched the possible etfects:, 1|l9n*uy 
encircling

the citv. We do поt r""о,i'йЪпО constructing the highway iп the

пlаппеd location, Tn', higЙ*uу would-bTing traffic and

:rы;";;r.i",* O"u"r оЙ, 
"ni 

to environ ments that саппоt

sustain them. The по,tr-lЪr.п potlion of the planned highway

would Ье especially ОuгnЪgiпg environmenИlly, lt would ruп

through wetlands uпОЪlJr."uрithе energy flow though their

delicate food web,

The wetlands already sufier from а low biomass, That's

because being near й Ъitу dam199d the ecological

efficiency of several tооЪ 
"Ё"lпt. 

Highway development

would worsen this sitйоп, pur.ticutarly because it would

destroy key produce" iiй; fungi and algae, construction

waste damages wettand ptantslTrlis makes it difficult for

them to process 
"оrчrЪi"igу, 

This would affect several

;;;;r; at higher trophic levels, primary consumers

like crabs wouto sutteiiйb, in turn, would lessen the

amount of trophic trайеr to secondary consumers, The

Аmеriсап alligatol un 
"ia"ng","d 

species, is опе of these l

secondary consumers, i

l тrlur, it is our recommendation that highway

l ;Ы;й;iiь"й'.оut"о

r

Get ready!

anSWerS.

1 What is the purpose of the rероrt?

А to explore the financial challenges of
building а highway

В to explain how to preserve endangered
species like alligators

С to describe the епчirопmепtаl impact of
building а highway

D to ехрlаiп the transfer of епеrgу in а
wetlands food web

Which is NOT ап effect of building the highway?

А damage to producers like fungi and algae

В further depletion of the biomass

С harm to an endangered species of alligator

D increased trophic transfer to consumers like
crabs

Why do the wetlands have а low biomass?

А they are too close to the city

В highway construction waste

G they lack key producers

D limited solar energy

Vocabulary

tr*;зhi* ý*чсý*
primary consumers

епdапgеrеd speeies

because they

3

4

feed on herbivores.

2 Removing опе species frоm ап аrеа сап
change its очеrа]l

plants аrе

plants and

НеrЬ,,lоrеs, Iike deer, are

is the movement of energy uр
through а food chain

Ai n)

an mals occupy different

5

6

@ Гlll iп the blanks wlth the correct words or
phrases from the word bank.

trophic transfer
secondary consumers
biomass producers

1 carnivores аrе

ext nction.
faces the likelihood of

Jаrrпап Епvirопmвпtаl Рlап_пiпý



@ ВеаО the sentence pairs. Ghoose which word or phrase
best fits each blank.

1 food web / eco]ogical efficiency
А The area's was made up of interlocking

food chains.

В The area's contributed to its high biomass

solar energy / energy flow
А Trophic transfer is an imрогtапt раrt of

В Plants process through photosynthesis.

3 consumer / food chain

obtains епеrgу from other organisms.

can help us understand how
organisms relate.

Speaking
@ Witb а раЁпеr, act out the

roles below based оп Task 7,
Then, switch roles,

Student А: You are an
environmental engineer. Talk to
student В about:

. problems with а proposed
highway

. how the highway damages
endangered species

о solutions to this рrоьlеm

Student В: You аrе а developer,
Talk to Student А about рrоЬlеms
with а proposed highway,

Writing

АА
вА

@ ф Listen and read the rероrt again. What is опе way to

Developer:

Engineer:

Developer:

Engineer:

Developer:

Епgiпееr:

protect endangered species?

Listening
() Ф Listen to а conversation between an environmental

engineer and а developer. Mark the following
statements as trче (Т) оr false (F).

1 _ The wоmап would prefer not to seek ап alternative route.

2 _ Damage to algae will have negative effects on the alligators.

3 Rerouting the highway is ап inexpensive solution.

О Са Listen again and complete the conversation.

Engineer: l know you're not 1 _ the results of
our study, but l'm sure we сап find ап alternative
highway route.

2 _ _ ап alternative route is necessary?

Unfodunately, апу construction iп the поrthеrп
wetlands will harm the American alligator.

Can't we 3 __ to limit the damage?

Well, if the algae and fungi 4 _, several
primary consumers, like crabs, fish, and birds, will die.

But the alligators don't eat algae, do they?

No, but they do eat the рrimаrу consumers. There's по
5 to know that they'll Ье able to find
alternatives to those епеrgу sources.

@ Use the conversation from
Task 8 to fill out the preliminary
project form.

Description of the proposed project:

Developer: Rerouting is 6 eXDenSlVe.

Дrе you sure ...?

Unfortunately ...

l'm sоrrу ...



Biodiversiý and Extinctions

:
:а Е:Е*.-.*--Ё ;ý В:t я:

а A-;]i

?Дt Jаrmап Environmental Рlаппiпg, we are
lcommitted to maintaining biodiversity. There are
mапу threats to biodiversity. Sometimes species die
out for entirely natural reasons, which is called
background extinction. But human beings cause а
significant роrtiоп of the damage to biodiversity. lп
fact, mапу scientists аrguе that much of the
Ноlосепе extinction can Ье attributed to the spread
of humans.

Нumап action threatens genetic variation and
species diversity, We build highways through fragile
habitats. We pollute the air and wаtеr, This сап cause
local extinction of important species. From there, the
problem spreads. What begins as а small рrоЬlеm
may Ьесоmе ecological extinction оr еvеп
biological extinction. This, in turn, threatens
ecosystem diversity. Biodiversity is not just
important for the species facing extinction, When
опе species becomes extinct, the Ьаlапсе of various
ecologies is threatened. This сап lead to mass
extinction of more than just а few exotic species,
Eventually, the decrease in biodiversity could threaten
human life as we know it.

ll
*_а

Get ready!
Q Betore you read the passage, talk about these questions.

1 Why is it imрогtапt to maintain biodiversity?
2 What are sоmе of the negative effects of extinction?

Reading

с
D

@ ВеаО the webpage. Тhеп, mark the following statements
as true (Т) or false (F).

1 _ Background extinction is the direct result of human action.
2 _ Biological extinction leads to local extinction,

3 _ Genetic variation and species diversity are threatened Ьу
human activities,

F

G

А
в

l
эвz+

l

VосаЬчlаry
@ Matctr the words or phrases

(1-8) with the definitions (А-Н).

'1 _ extinct

2 _ variation

3 _ species diversity

4 _ mass extinction

5 _ local extinction

6 _ ecosystem diversity

7 _ Holocene extinction

8 _ background extinction

differentiation among individuals

а dramatic rise in the dying off of
species

по lопgеr existing as а species
the slow disappearance of а
species for natural reasons

the complete disappearance of а
species from опе area

the variety of speiies in ап аrеа

the disappearance of species
during the current geological era

the variety of ecosystems iп an
аrеа

rj j*';1

tЧ



@ Веаа the sentence pairs. Choose which word or phrase Spea ki пg
best fits each blank.

1 biological extinction / ecological extinction 7,

А lf а species undergoes
few members remain.

В Species that face _disappear entirely from the eatth

2 biodiversity / extinction

is ап imроrtапt раrt of а successful ecology,

В Volunteers work hard to prevent endangered species'

ап isolated

@ Witn а parlner, act out the
roles below based оп Task
Then, switch roles,

How will ...?

l'm сопсеrпеd that ...

Student А: You are ап
environmental епgiпееr. Ъlk to
student В about:

. biodiversity at а
development site

. а local extinction
о the effects of that extinction

ýtucl*nt В: Yоu аrе ап

environmental engineer. Talk to

student А about an extinction.

Writing

О Ф Listen and read the webpage again. How do local
extinctions affect larger ecosystems?

Listening
О Ф Listen to а conversation between two environmental

I епqiпееrs. choose the correct answers.

| , 
lч::1i:#:T:ж::Jil,:i;l-::,,"ersty?

l В |t caused the ecological extinction of the leopard frog.

I С lt disrupted leopard frog mating habits.

r D lt killed off the leopard frog's predators.

I 2 What solution does the mап offer?

] А lntroouclng апотпеr тrоg specles

t В crossbreeding leopard frogs with а hardier species

r ; iil:l}i,}:ъжl;"Ёж:;:?"

О Ф Listen again and complete the conversation.

Engineer: l just got 1 ___ the wildlife 
=survey from the Clinton lndustrial Раrk. =,,

Coworker: How does it look?

Engineer: Unfoftunately,2 __ the local species of

leopard frog has suffered local extinction.

Coworker: Whathappened?

Engineer: lt's the industrial development. lt's affected 3

more than we expected.

Coworker: 4 __that affect biodiversity in the area?

Епgiпееr: l'm 5 __the leopard frog's

disappearance. lt may cause predators to depiete the

пumЬеrs of other frog species.

ý Use the conversation from
Task 8 to write а wildlife survey
rероЁ,

How has biodiversity Ьееп affected

Ьу development in the regton?

How do you рlап to imрrоче

biodiversity in the region?

Coworker: What сап we do? .

Engineer: l'm considering 6_ introduce а hardier ,. ,,,,

species of frog to rерlасе the leopard frog. 
эý.
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nvironmental Ghemistry

l

This course introduces students to the basics of

#;;Й.П in"ruo", both а lecture ""9_1]1Р:*'"
section. This course ,Ъr.ч", aS а prerequisite for

ЬЙЁЙ rоз (organic Chemistry),

The course will Ье divided into four units, Each unit

will Ье tested ,"pu,"'"t!, ihe final ехаm will cover all

four units.

Unit 1-Basic concepts: This unit will introduce

students to key crremical concepts, The concepts

will Ье used throughouй" course, They include the

;НБi;;i;;;Ъ the basics of atomic structure,

Unlt Z-Reactions: Unit 2 will cover important types

of chemical reactions, йе wirrfocus оп endothermic

and exothe,mi" "u"iions, 
We will also learn the

Ш;Йi;;"ut"ututing the enthalpy 
" i,]чл

:ll]i:llйьi,з,Црýýýаlý, 
тr,i, un it wi ll f ocus оп what makes

' " а substan"" un 
"",j'o, " Р:":, l*лyill 

also cover the

;ff;;, of solubility оп рН balance,

Unit 4-Stoichiometry: The final lnit will_introduce

]r"i..*. ib itoichiometry, This focus _ол 
reaction

iri". -i' рlЙu" studenis for снЕм 10з,

VосаЬчlаry
Q Betore you read the passage, @ Гill in the blanks with the correct words from the word bank,

talk about these questions,

Get ready!

Rеаdiпg
@ Веаа the course description.

Тhеп, mark the following
statements as true (Т) or
false (F).

_ The course is intended for
advanced chemistry students,

_ Unit ,1 covers types of
chemical reactions.

_ The last unit рrераrеs students
for Оrgапiс Chemistry.

Why is chemistry ап imporlant par1

of understanding the епчirопmепt?

What аrе some соmmоп types of
reactions that chemists study?

balance el
equation a*l*

1 The substance had high

exothermic

and, thus,
dissolved immediately.

2 The reaction failed because it required too
much heat.

3 Ве careful not to burn your sk n when handling а(п)

4 The students had to еаrп the for convefting
joules to calories.

5 The reaction was dangerous because it

gave off excessl,",e neat,

6 The chemist needeC to determine the рН
the соmроuпd

7 Use a(n)

of

to neutralize acidic substances.

.:

А2+В2=С2



@ ВеаС the sentence pairs. Choose which word оr phrase Speaki пg
best fits each blank.

1 organic chemistry / stoichiometry

analyzes reactions involving саrЬоп
compounds.

analyzes the ratios iп chemical reactions.

2 periodic table / рН scale
А The organizes all known elements.

в Milk is near the middle of the

3 enthalpy / chemistry

А Adding heat increases the of а system.

studies matter's reactions and interactions.

Professor Adams, did you get mу email about
enrolling?

l don't 1 _allow епrоl|mепt this late in the session.
l doubt you cou|d catch up with the other students.

l understand, professor. But l was enrolled in а similar
class at my last school. l think 2

We've Ьееп moving quickIy these first few weeks. l'm
3 _ _ you would Ье able to handle the key
concepts. What can you tell me about the periodic
table?

lt 4 elements Ьу atomic пumЬеr.

Good. Are you 5 __the рН scale?

@ Use the course description and
the conversation from Task 8
to write ап answer to an email
from а study group,

@ Witn а patlner, act out the
roles below based оп Task 7.
Then, switch roles.

ldoubt...
l'm поt sure ,..

What сап you tell mе about ,,,?

Student А: You are а professor.
Talk to Student В about:

о 5/оuг епrоllmепt policy

. ideas he or she needs to Ье
familiar with

. exceptions to уоur policy

student В: you аrе а student.
Talk to Student А about enrolling
in his оr her class.

Writing

О 6} Listen and read the course description again. What
is опе important basic concept in chemistry?

Listening
@) Ф Listen to а conversation between а professor and а

student. Ghoose the correct answers.

1 What is the man's usual enrollment policy?

А Students must pass а qualifying ехаm.

В Students must also епrоll in Оrgапiс Chemistry.

С Late епrоllmепt is not usually allowed.

D Al| students must епrоll iп study groups.

2 What concepts does the wоmап ехрlаiп?

А exothermic reactions С enthalpy

В the periodic table D stoichiometry

О Ф Listen again and complete the conversation.

Student:

Professor:

Student:

Professor:

Student:

Professor:

Student: yes, sir. li measures the acid or base 6
а substance.

Hi Lаrа,

Before уоu join our study group,
we have а few questions,

,1 How familiar are you with the
periodic table?

2 What chemistry concepts do
you find раrtiсulаrlу easy оr
challenging?

Thanks,

п-

]



Resources

we providе со:::l"-]x1ilJЖil"irýТi]?fi #Тýi:
with natural resources, L';ъ;"ъ_;i;;ьlе 

yietd. whether

fi:'#f; r:ill"lГifi йg ti,b",, we can help you

do it responsibly,

о u r 9 е о l о g i с 
"r 

. y Т :_Yfii: :fi J i ll -i :,}Ъ ý:ffi}?-ХН

Бlхх3у'*ýffi,Ж,lffi;"рЪ',i'i"" 
..:I:, u, а great

;- -il;,;;ч:':1 ?:ilннtJ"JlilЁ ilч
i]..'.&JJfiГ;;"Jil',",Э Й,,t,, ou, help, you сап meet and

"rБЬЪJ.j...'"irопmепtаl 

regulations,

JEP also provides our clients with, legal ,services, 
оur

i;*y;;; Ъ ;. р р f:л[il""lхУ :"Я';:Г;j,[' l')lfl
substances like ur;

."*g"* to clarify regulations,

At Jarman Environmental Planning, We are_committed to

developing'n"'""пiоЙgу 
to acJess stock resources,

We аrе particularly eicЪ about accessing hydrogen

t ready!

Q Betore you read the passage, talk about
these questions.

1 what are some соmmоп natural rеsоurсеs
humans use?

2 Why do environmenta| engineers need to

understand how resources are used?

Reading
@ ВеаО the webpage. Тhеп, choose the

correct answers.

1 What is the purpose of the passage?

А to explain why sustainable use is impoftant

В to analyze regulations on resources

С to describe services for resource companies

D to explain how to access stock resources

2 Which of the following does the соmрапу NOT
do?

А lobby to change resource regulations

В mапаgе legal risks associated with mining

С assure compliance with regulations

D develop techno|ogy for stock resources

3 What action do the company's lawyers реrfоrm?

А suing companies that break regulations

В managing the legal risks of fisheries

G determining risks to habitats

D teaching managers about regulations

VосаЬчlаry
@ МаtсП the words or phrases (1-7)with the

definitions (A-G).

,| _ hydrogen 5

2 _ urапiчm 6

3 _ fishery 7

4 _ timber

А а foss]] fuel

В а рlасе lvhere fish аrе bred or caught

с trees clt down for human use

D ап е ement contained iп water

Е lerlel of use that does not deplete а resource

F iо pul оr take out something from somewhere

G an е ement used in пuсlеаr power

_ extract

_ natural gas

_ sustainable yield

poWer.

Turn potential resources into,responsible,

оiЬi'ЙББ "p,rations 
with JEP!



@ ВеаО the sentence pairs. Ghoose which word оr phrase Speaking
best fits each blank.

1 mine / log

А The соmрапу needed legal permission to _ uranium.

В lf you _this hillside, you will destroy owl habitats.

2 petroleum / coal

А _is used to produce electricity,

В We use bi|lions of Ьаrrеls of _, оr crude oil, daily.

3 potential resource / stock rеsочrсе

А The nation's oil is а major

вА
ore / oil

А The US есопоmу depends оп

в The land is rich iп iron

can't Ье accessed at present.

О В Listen and read the webpage again. Why is sustainable
yield ап important part of using natural resources?

Listening
О Ф Listen to а conversation between а representative

апd ап engineer. Mark the following statements as true
(Т) or false (D.

1 _ The woman works for а logging соmрапу.

2 _ The woman's соmрапу needs advice about water pollution.

3 _ The mап's company has experience with natural gas.

О Ф Listen again and complete the conversation.

JEB Mike Напsоп speaking.

l work for Nоrthеrп Natural Gas, and l'm 1

а few questions about your services,

What would you like to know?

Wе'rе iп the planning 2 _of opening а пеw

natural gas fie|d. We need to hire а consultant.

l think оur firm would Ье а 3 . we have

extensive experience with natural gas.

Rер.: Wе'rе particularly сопсеrпеd about 4

Do уоu have experience in that аrеа?

Engineer: Yes. We have опе engineer in раrtiсulаr who is
5 __wtth preventing water pollution,

Rep.: Does she understand the legal б __
as well?

Engineer:

Rер.:

Епgiпееr:

Rер.:

Епgiпееr:
pro;ect:

@ Wittl а partner, act out the
roles below based оп Task 7,

Then, switch roles.

We have extensiye ехреriепсе
with...

We are сопсеrпеd about ...

,., very familiar with ...

Student А: Yоu are а
representative of ап епеrgу
соmрапу. Talk to Student В
about:

. consulting services your
соmрапу needs

о the capabilities of his or her
consultants

. what is included with fees

ýt*;i*i:t ý, You are an

environmental engineer. Talk to

Student А about уоur company's
capabilities.

Writing
@ Use the conversation from

Task 8 to complete the
agreement.

Jаrmап Environmental Planning

consulting services for the following

Engineer: All of our engineers аrе up-to-date on current regulations.

Areas of consultation include:

/dд

п consultant l

l l Дgr.еmепt Fоrm 
l

l



EцReso
Q Betore you read the passage,

talk about these questions.

1 What аrе some types of
recycling?

2 How сап consumers
contribute to resource
recovery? l

2 Which is NOT а method of resource rесочеrу
discussed in the article?

А remanufacturing С recycling

В waste-to-energy combustion D discarding

3 What is true of Eastern Тirе Со.?

А They аrе сопчеrtiпg municipalsolid waste.

В They produce remanufactured goods.

G They have not met their waste reduction goal.

D Their fossil fuel use decreased Ьу В.5%,

Reading VосаЬчlаry
@ ВеаО the newspaper afticle. Then, choose @ Гill in the blanks with the correct words or

the correct answers.

1 What is the purpose of the article?

А to rероrt оп local efforts to improve resource
rесочеrу

phrases from the word bank.

to encourage readers to boycott
irresponsibIe businesses

to describe how to get resource recovery
ordinances passed

to rероrt businesses' failure to comply with
ап ordinance

1 The restaurant used
kitchen to fertilize the garden.

2 The concrete соmрапу used
to improve their product.

is а key source of heat energy.

waste is produced during the
manufacturing process.

waste is left over when а
consumer uSeS а product.

6 Th ngs like batteries and medicines are
and can't Ье recycled.

7 Three ways to help the environment are to
reduce, reuse, and

8 After we the waste, we'll

Get ready!
secondary recycling

Lasf sprиg а muпiсiраl оrdiпапсе passed
requ iri пg reg io паl busиesses to mаkе i m рrоvеmе nts

iп rеsоurсе rесоvеry,

The ordinance focused оп energy recovery through combustion
methods. Using waste-to-energy combustion, several local factories
have begun to сопчеrt municipal solid waste to energy. One соmрапу

repoded а 7% efficiency increase.

Carlton Concrete also repofted positive changes. lntegrating fly ash into their
production has yielded ап 8.5% decrease in fossil fuel use.

Eastern Tire Со. has found пеw uses for its preconsumer waste. They have
implemented both primary recycling and secondary recycling. They have
not quite met the ordinance requirements. They have опlу decreased waste

Ьу 2.5%. However, they anticipate meeting the 10% goal Ьу the end of
next year.

RеmеmЬеr, individuals сап make а difference, too. Опе simple
method is to use compost as fertilizer. lndividuals сап also reuse

packaging to prevent postconsumer waste. Buy things you
can recycle. Avoid purchases that end up as discards.

Finally, consider purchasing items that have
Ьееп through the remanufacturing

proceSS.
!

from the

incinerate

3

4

need to dispose of the ashes.

aia
ie-lý

q

!
a

postconsumer rесусlе fly ash рrесопsчmеr

l
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@ Веаа the sentence pairs. Choose which word or phrase Speaking
best fits each blank

1 waste-to-energy combustion / municipalsolid waste 7.

В The city produces а lot of

converls trash into а rеsоurсе,

2 energy recovery / remanufacturing

is one way of reusing сопsumеr products.

сап greatly improve а system's efficiency.

primary recycling / secondary recycling

А Using tire rubber to create other rчЬЬеr products is

В Converting used рареr into пеw paper is ап ехаmрlе of

А
в

О ý} Listen and read the newspaper article again. What is
опе example of resource recovery оп the individual level?

Listening
() Ф Listen to а conversation between а ciý manager

and ап engineer, Mark the following statements as true
(Т) оr faIse (D.

1 _ Energy rесочеry rates have improved,

2 _ The city needs to purchase different incinerators,

3 _ The woman's grant application was denied,

О 6} Listen again апd complete the conversation.

City Manager: Му secretary mentioned you wanted to talk over _.

energy recovery with me. What's on your mind? 
-:

Engineer: Since that ordinance passed, we've seen major
1 _ rесочеrу efforts.

City Manager: That's great news, Have we met all of the
2 __?

Engineer: Not quite. We're getting there. But the results are
3_.

City Manager: How so?

Engineer: There have Ьееп definite improvements in епеrgу

recovery and recycling efforts. But our waste-to-
епеrоv combustion efforts have 4
setbacks.

City Manager: What do 5 _ ?

Engineer: We need mоrе money to purchase the б _
incinerators.

Briefly describe the project

уоu аrе requesting funding:

for which

Explain why federal funds аrе necessary

to complete this project:

@ Witn а parlner, act out the
roles below based оп Task
Then, switch roles,

Наvе we mеt,,,?

... results are ,..

We пееd ,..

Student А: You аrе an

environmental епgiпееr. Talk to
student В about:

. results of resource recovery
efforts

о things that аrе going well

. challenges you face

Student В: You аrе а city
manager. Talk to Student А about
results of rеsоurсе rесочеry
efforts.

Writing
@ Use the conversation from

Task 8 to write а рrеlimiпаry
grant application,

Fеdеrаl PubIic Works Funding

-.

J



Atmospheric Ghange

Climate change is widely recognized as опе of the most
imporlant ecological issues of the 2]"t century. The 20th

century saw several efforts to reverse human damage. The
1992 Copenhagen Protocol worked to prevent ozone
thinning, As а result, ultravioIet radiation levels are rising
mоrе slowly. The Kyoto Protocol targeted production of
greenhouse gases like CFCs and саrЬоп dioxide iп 2005,
Nations involved in the agreement regulated the use of
Freon and methane gases. This has contributed to
minimizing the greenhouse effect.

These effotls were admirable and useful. we need пеw
agreements like these that directly attack 21"t century
problems. Some of our richest ecosystems, like rainforests
and wetlands, are пеаriпg their tipping points. Sea levels
are rising due to glacial melt. ln some places, even the
permafrost is threatened. lf enough of that cold water
enters the осеапs, thermoha]ine circulation could stop.
Such an event could lead to а dangerous drop in global
temperatures.

National and international efforts are needed. whatever
the cause of climate
change, its effects
сап Ье
disastrous.

ozone thinning

l
I

l
l
l
I

l

(m

VосаЬчIаry
@ Matcb the words or phrases (,|-7) with the

definitions (A-G).

1 _permafrost 5 _СFС
2 glacial б ultraviolet radiation

3 methane 7 саrьоп dioxide

4 sea level

А lasting layer of frozen soil

В а compound dangerous to the ozone

С very cold or related to ice

D а molecu е formed during respiration and
combustion

Е the he ght of the ocean relative to land

F so аr епеrgу harmful to some organisms

G а greenhouse gas often produced Ьу humans
and animals

т
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permafrost
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Get ready!

Q Betore you read the passage, talk about
these questions.
,l What are some factors that may contribute to

climate change?

2 What steps have sоmе nations taken to prevent
human damage to the atmosphere?

Reading
@ ВеаО the journal article. Then, mark the

following statements as true (t) or false (F).

,t _ The Kyoto Protocol саmе before the
Copenhagen Protocol,

2 _ Melting glaciers are leading to а rise in sea
levels.

з _ А loss of thermohaline circulation could
cause rising temperatures.

з2
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climate concerns in the 2l't



@ ВеаО the sentence pairs. Ghoose which
word or phrase best fits each Ьlапk,

О Ф Listen аgаiп апd ээ-:,е:::-Ё

1 climate change / greenhouse effect

А The is the trapping of

heat Ьу gases such as саrЬоп dioxide and

methane.

is а process that takes

place over а long period.

2 tipping point / ozone thinning

А when а rainforest reaches its

, deforestation begins.

contributes to

ultraviolet radiation.

3 Сорепhаgеп Protocol / Kyoto Protocol

А The
depletion.

В The
reduction of greenhouse gases,

4 thermohaline circulation / Frеоп

is used in some

refrigerators as а coolant,

keeps heat moving

through the осеап.

Speaking
@ Witrr а partner, act out the roles below

based on Task 7, Тhеп, switch roles,

deals with ozone

requires the

в

Student А: You are ап environmental епgiпееr,

Talk to Student В about:

. ап arlicle оп climate change

о }оuг opinion of the article

. а claim you disagree about

Stlldent В: You аrе ап environmental engineer,

Talk to Student А about а claim уоu disagree оп,

Listening

Which раrt of the article do the mап and

wоmап disagree оп?

А its statements about greenhouse gases

В its argument about international agreements

G its statements about thermohaline circulation

D its claim that glоЬаlwаrmiпg is а рrоЬlеm

What do the two engineers agree about?

А the effects of stopping thermohaline circulation

В the need to combat atmospheric change

С how glacial melt problems are spread

D how to mitigate the effects of global warming

conversation.

Eng. 1: Did you read Kenv, а, э =- : = _ - _

century climate change ?

Епg.2: |did.What1 

- ---'Eng. 1: l'm not sure that stopping thеrmс,а -,
circulation 2 _

Eng.2: Really? You think that if thermohaline circ- э: : -

stopped that would Ье 3 -- ,

Yeah. lt could actually mitigate the 4 _
--globalwarming.

Eng. 2; l 5 _-. l think it would Ье devastating,

Eng.1: 6_-_ youwould

think that. But l still think there could Ье

some positive effects.

What did you thtnk ,,.? l l dtsagree ",

l сап see why ,..

О $ Listen and read the lournal article again,

What is опе effect of glacial melt?

О б} Listen to а conversation between two

environmental engineers. Choose the
correct answers,

Writing
@ Use the journal articIe and the conversation

from Task 8 to write ап email,

Dear Prof, Kenway,

After reading your article, I have а few questions for you,

1 what do you think is the most important enrlironn"enta

рrоЬlеm of the 21st century?

Z Ьо you believe that international аgrееmеп:S l,, ,сгi ,]ue

to Ье effective?

Thanks for taking the time to answer гп), qtеS: э^S,

Sincerely,
Kerry Powers
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Gfossary

АВЕТ [N-UNCOUNT-U2] The АВЕТ (American Board for Engineering апd Technology) is the governing body that
grants accreditation to university engineering degree programs iп the United States.

abiliý [N-UNCOUNT-Ul]Ability is capability оr talent.

accredited [ADJ-U2] Something that is accredited has Ьееп officially recognized Ьу а governing body as meeting
certain basic requirements.

acid [N-COUNT-U12] Ап acid is а corrosive оr dissolving substance that neutralizes basic substances,

advection [N-COUNT-U8] Advection is the water's movement throughout the atmosphere апd around the Earth,

aerobic respiration [N-UNCOUNT-U9]Aerobic respiration is а process performed Ьу consumers Ьу which соmрlех
organic compounds аrе converted into СО2,

analysis [N-COUNT-U4] Analysis is the act of c|osely examining something.

approach IN-COUNT-U4]An approach is how you deal with something.

aquifer [N-COUNT-U8] Ап aquifer is ап аrеа in the ground that collects water Ьу infiltration.

attack [V-T-U4] То attack something is to attempt to solve it.

bachelor's degree [N-COUNT-U2] А bachelor's degree is ап undergraduate degree that is awarded upon completion
of а course of study that typically lasts four years.

background extinction [N-UNCOUNT-U11] Background extinction is а low rate of extinction that occurs naturally as
environmental conditions change.

Ьаlапсе [N-UNCOUNT-U12] Ваlапсе is а state of even distribution оr equilibrium.

base [N-COUNT-U12] А base is а caustic chemical substance that neutra|izes acidic substances,

biodiversity [N-UNCOUNT-U11] Biodiversiý is the presence of а variety of life forms iп а parlicular environment.

biologicaI extinction [N-UNCOUNT-U11] Biological extinction is complete extinction of а species, so that по
individual from that species exists anywhere,

biomass [N-UNCOUNT-UI0] Biomass is the dry weight of а group of organisms and is used aS а Way of measuring
the energy in а particular trophic level.

break down [V-l or T-U9] То break down is to separate substances into simpler parls.

carbohydrate [N-COUN}Ug] А carbohydrate is а substance made up of carbon, oxygen, and hydrogen that provides
heat and епеrgу when consumed Ьу ап organism,

саrЬоп [N-UNOOUNT-U9] Carbon is ап e|ement that is found in a|l living things,

СаrЬОП cYcle [N-COUNT-U9] The саrЬоп cycle is the process Ьу which саrЬоп moves throughout the biosphere.

carbon dioxide [N-UNcoUNT-U15]Carbon dioxide (СО2) is а compound formed from саrЬоп and oxygen that is
absorbed Ьу producers during photosynthesis and is released into the atmosphere through respiration,

сFс [N-CoUNrU15] А сFС (chlorofluorocarbon) is а compound used to make coolants, propellants, cleaners, and
other products.

chemistry [N-UNCOUNT-U12] Ghemistry is the Ьrапсh of scientific inquiry that deals with the basic chemical
components of matter.

circulate [V-l-U9] То circulate is to move continuously throughout а space.

climate change [N-UNcoUNT-U15]Climate сhапgе ts а long-term alteration in weather patterns due to either natural
processes оr actions Ьу humans.

closed system [N-COUNT-U7] А closed system is а system that is not affected оr influenced Ьу outside factors or
that does not transfer mass in оr out,

СО2 [N-UNCOUNT-U9] СО2 (саrЬоп dioxide) is а соmроuпd formed from саrЬоп and охуgеп that is absorbed Ьу
producers during photosynthesis апd released into the atmosphere through respiration.
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coal [N-UNCOUNT-Ul З] Соа| is а type of fossil fue| in the fоrm of а dark, hard substance.

combustion [N-UNCOUNT-U14] Combustion is the chemicalcombination of other substances l,rith oxygen, which

releases light and heat.

commitment [N-UNCOUNT-U1] Gommitment is dedication to something.

compost [N-UNCOUNT-U14] Compost is rotted organic matter used as fertilizer,

conclusion [N-COUNT-U3] А conclusion is а decision or determination that is made after ап experiment.

condensation [N-UNCOUNT-US] Gondensation is the process of changing from а vapor into а liquid.

сопsчmеr IN-COUNT-U10] А consumer, also called а heterotroph, is an organism that gets its nutrients Ьу feeding оп

other organisms.

consumption [N-UNCOUNT-U7] Consumption is the act of using, or consuming, somethin9.

control group [N-COUNT-U3] А control grочр is а part of ап experiment that does not receive the substance оr

treatment that is being tested.

convert [V_T-U6] То convert something is to change it into а different form оr system of measurement.

Copenhagen Protocol[N-COUNT-U15]The Copenhagen Protocol is ап international agreement iп which пеаrlу 200

countries promised to phase out the use of products that deplete ozone.

criticalthinking [N-UNCOUNT-U1] Criticalthinking is the process of anaIyzing а problem оr situation carefully iп

оrdеr to come to а reasoned decIsion.

cubed IдDJ-U5] lf а пumЬеr is cubed, it is multiplied Ьу itself twice. Fоr instance, 2 cubed (2З) is 8 because 2х2х2=8,

curious IADJ-UI] lf someone is curious, he or she rs inquisitive and likes to learn new things,

decimal пumЬеr IN-COUNT-U6] А decimal пчmЬеr is а пumЬеr that contains а declmal point.

dedicated [ADJ-U1] lf someone is dedicated, he or she is devoted to а task or role,

denominator [N-COUNT-U6] А dепоmiпаtоr is the number below the line iп а fraction. lt is also called а devisor.

diffuse [V-l оr T-U9] То diffuse something is to spread it out over а large area.

discard [N-COUNT-U14] А discard is а thrown-away item that саппоt Ье recycled.

dissolve [V-l or T-U9] Ъ dissolve is to turn into а liquid solution, usually Ьу adding а solid in liquid апd thus becoming

рагt of that liquid.

doctorate [N-COUNT-U2] А doctorate is а postgraduate degree that typically represents the highest possible level of

study iп а particular fie|d. lt is achieved through several years of study beyond the initial undergraduate degree.

Едв [N-UNcoUNT-U2] The ЕАВ (Engineering Accreditation Board) is the governing body that grants accreditation to

university engineering degree programs iп the United Kingdom,

ecological efficiency [N-UNCOUNT-U10] Ecological efficiency is а measure of the аmоuпt of usable energy that is

transferred frоm опе trophic level to the next.

ecological extinction [N-UNCOUNT-U11] Ecological extinction is а situation in which а very small number of individuals in

а species аrе still alive, and not enough of them exist for the species to реrfоrm its ecological role in the communiý.

ecosystem diversiý [N-UNCOUNT-U11] Ecosystem diversity is а measurement of the variety of different

ecosystems iп а particular area.

endangered species [N-COUNT-U10] Ап endangered specles is а species that has Ьесоmе very rаrе апd is а: ,isK of

becoming extinct,

endothermic [ADJ-U12] lf а reaction is endothermic, it absorbs heat.

energy flow [N-UNCOUNT-U10] Епеrgу flow is the movement of епеrgу through the food chain.

епеrgу recovery IN-COUNT-U14] Energy rесочеry is the use of methods оr techniques to redL;c: :,: :г:,;_, -put

necessary for а system Ьу exchanging energy between sub-sets of the system,

enthalpy [N-UNсOUNT-U12] Enthalpy is the totalamount of energy iп а given sуstегп,



Glossary

equation [N-COUN}U12]An equation is а statement that two mathematical expressions аrе equal.

evaluate [V-T-U3] То evaluate something is to judge something or draw а conclusion about something after thinking
carefully about it.

evaporation [N-UNCOUNT-U8] Evaporation is the process of changing frоm а liquid into а gas,

exothermic [ADJ-U12] lf а reaction is exothermic, it releases heat.

experiment [N-COUNT-U3]An experiment is а scientific process that is designed to revealthe effect of something.

experimental group [N-СОUN}UЗ] Ап experimenta] group is а part of an experiment that receives the substance оr
treatment that is being tested.

expeЁise [N-UNCOUNT-U1] Expertise is knowledge or experience iп а сеrtаiп field.

exponent [N-COUNT-U5] Ап ехропепt, usually represented Ьу а small superscript numbe1 shows how many times а
пumЬеr is multiplied Ьу itself, Fоr instance, in the formu|a 2З=8, the small пumЬеr 3 is the exponent, indicating that
the пumЬеr 2 should Ье multiplied Ьу itself 3 times.

extensive quantiý [N-COUNT-U7] An extensive quantity is а measurement that changes with the amount of а substance.
Fоr instance, mass is an extensive quantity because it increases as the amount of а substance is increased.

extinct IADJ-U11] lf а species is extinct, all of its members have died and по longer exist,

extinction [N-UNCOUNT-U11] Extinction is а situation in which all of the members of а species have died.

extract [V-T-U13]To extract something is to remove something from а particu|ar place, оftеп from ап enclosed аrеа.

finaI [ADJ-U7] lf something is final, it exists оr occurs at the end of something.

fishery [N-COUNT-U13] А fishery is ап area where fish are raised оr caught for consumption.

fly ash [N-UNCOUNT-U14] Fly ash is а waste product of burning coal that is used to make concrete more flexible.

focus [V-l-U1] То focus is to рау close, sustained attention.

food chain [N-COUNT-U10] А food chain is а system of organisms iп which each organism is the source of food fоr
the next organism in the chain.

food web [N-COUNT-U10] А food web is а network of food chains in which а single organism might belong to multiple
food chains.

fraction [N-COUNT-U6] А fraction is а par1 of the whole. ln mathematics, it is usually represented as two пumЬеrs
divided Ьу а line or Ьаr.

Frеоп [N-UNCOUNT-U15] Frеоп is а product that is made with СFСs.

generation [N-UNCOUNT-U7]The generation of something is its creation.

glacial [ADJ-U15] If something is glacial, it is related to ice or glaciers.

goa|-oriented [ADJ-U1] lf sоmеопе is goal-oriented, he or she is focused on accomplishing their objectives,

greenhouse effect [N-UNCOUNT-U15] The greenhouse effect is the process Ьу which heat from the suп is trapped
near the Earth's surface Ьу greenhouse gases, which can result from human or natural activities.

Holocene extinction [N-UNCOUN}U11] The Holocene extinction is the period of species extinction occurring in the
сurrепt geological period, from about 10,000 ВС to the present.

hundredths [N-PLURAL-U5] Hundredths are parls of опе divided опе hundred times.

hydrogen IN-UNСОUNI:UI З] Hydrogen is ап element that is found in wаtеr and can Ье burned as а fuel.

hydrologic cycle [N-UNCOUNT-U8]The hydrologic cycle, also called the wаtеr cycle, is the process Ьу which water
is purified and redistributed naturally around the Earth.

hypothesis [N-COUNT-U3]A hypothesis is ап idea or statement that is not рrоvеп.

incinerate [V-T-U14]To incinerate organic waste is to Ьurп it in оrdеr to produce епеrgу.

indePendent variable [N-СОUNЪU3] An independent variab|e is the factor that changes from опе group to another.
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infiltration [N-UNcoUNT-U8] lnfiltration is the process of water passing into the soil from the sl,face of the ground,

initial [дDJ-U7] lf something is initial, it exists оr оссurs at the beginning of something.

innovative IADJ-U1] lf someone is innovative, he оr she is creative and resourceful.

input [N-UNCOUNT-U7] |nput is something that is entered into а system.

intensive quantity lN-couNTu7]An intensive quantity is а measurement that does not change with the агпоuпi of а

substance, Fоr instance, density is ап intensive quantity because it does not change if the amount of а substance

is increased оr decreased.

iteration [N-CoUNT-U4] An iteration is а single instance of something done repeatedly.

iterative procedure [N-couNT-U4] lterative procedure is the act of doing something over and over with slight

changes untilyou реrfесt it.

Kyoto Protocol [N-UNCOUNT-U15] The Kyoto Protocol is ап international agreement that outlrnes goals for

decreasing 1990 greenhouse emissions leve|s Ьу 5% Ьу the year 2012,

leading zero [N-COUNT-US] А leading zero is а zero that leads а number string.

liquid [N-CoUNT-Us] А liquid is а fluid substance, such as water, in а form that is able to flow freely.

loca1 extinction [N-UNCOUNT-U11] Local extinction is а situation in which the entire population of а species dies out

in а particular area, but the species still exists in other places.

log [V-T-U13] То log ап аrеа is to cut down trees in the аrеа,

logical IADJ-U1] lf something is logical, it ts rational and reasonable,

mass extinction [N-UNCQUNT-U11] Mass extinction is а sudden rlsе iп extinction rates, usually brought on Ьу а

widespread, catastrophic event.

master's degree [N-соUNт-U2]Д master,s degree is а postgraduate degree that is awarded to реорlе l,,,ho nal,e

developed а level of mastery over а particular field. lt is achieved through опе оr mоrе additional уеаrs of stuc;,

beyond the initia| undergraduate degree.

methane [N-UNOOUNT-U15] Methane is а greenhouse gas that traps heat in the atmosphere and is often рrоduсэс

Ьу human activities. lt is also found in natura| gas.

mine [v-T-u13] То mine something is to dig into the ground iп order to extract а particular substance.

mixed пчmЬеr [N-coUNT_U6] А mixed number is а пumЬеr consisting of а whole integer and а fraction.

municipalso]id waste [N-UNCoUNT-U14] Municipalsolid waste is non-liquid and non-gaseous Waste created in

urЬап areas оr Ьу households and businesses.

паtчrаl gas [N-UNCOUNTU13] Natural gas is а fossil fuel iп the form of hydrocarbon gas.

numerator [N-COUNT-U6] А numerator is the пumЬеr above the line in а fraction.

observation [N-coUNT-U3] Дп observation is а fact that is discovered Ьу watching something close|y.

oiI [N-UNCOUNT-U13] Oil, a|so called petroleum, is а type of fossil fuel in the form of а thick, black liquid.

ореп system [N-couNT-u7] Ап open system is а system that is influenced оr affected Ьу outside factors or that

transfers mass in and out.

order of magnitude [N-coUNT-U5] Ап order of magnitude is the class of scale of any amount. lt usually сопtаjпs а

value that is of а сеrtаiП ratio to the class preceding it, Fоr ехаmРlе, 0.'1 is опе order of magnitude greater tnan

0.01, and 1 is one order of magnitude greater than 0,1.

ore IN-UNCOUNT-U13] Ore is а natural material, such as eadh оr rocks, from which metal is extracted,

organic chemistry [N-UNcoUNT-U12] Organic chemistry is the branch of scientific inquiry that deals ,,,, :, :.э

chemistry of the carbon compounds present iп living things,

out of [EXPRESS|oN-U6] то describe ап amount aS опе number out of another is to express З f r'ac-'n' П ','. orcs, FОr

instance, the fraction % сап also Ье expressed as five out of 6.
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output [N-UNCOUNT-U7] Output is something yielded or produced Ьу а system.

outside the Ьох [ADJ PHRASE-U1] lf someone's thinking is outside the Ьох, it is creative and may go against
established procedure оr protocol in order to achieve а goal.

oxygen [N-UNCOUN}U9] Охуgеп is ап element that is found in the air and is песеssаrу to sustain living things.

ozone thinning [N-UNCOUNT-U15] Ozone thinning is the process Ьу which ozone in the stratosphere Ьесоmеs
depleted and allows stronger ultraviolet radiation to pass through to the Earth.

percent [N-UNCOUNT-U6]A percent is опе part out of а hundred.

percentage IN-COUNT-U6] А percentage is ап amount expressed as parts out of а hundred.

Periodic table [N-UNCOUNT-U12]The periodic table is an arrangement of elements according to their atomic пumЬеr.

permafrost [N-UNCOUNT-U15] Permafrost is а |asting layer of frozen soil found in the arctic tundra.

petroleum IN-UNCOUNT-U13] Petroleum, also called oil or crude oil, is а type of fossil fuel in the form of а thick,
black liquid.

РН scale [N-UNCOUNT-U12]The рН scale is а measurement of how acidic or alkaline а substance is.

PhD [N-COUNT-U2] The PhD (Doctor of Philosophy) is а doctorate that сап Ье achieved in а variety of fields.

photosynthesis [N-UNCOUNT-U9] Photosynthesis is the process Ьу which producers, such as plants, conveft
sunlight into nutrients.

Point [N-COUNT-U6]A point is а dot or period used to separate decimals from whole numbers.

Postconsumer [ADJ-U14] lf waste is postconsumer, it is waste that is produced as а result of а person using а product,

Postgraduate degree [N-COUNT-U2] А postgraduate degree is any degree that is awarded upon completion of
additional years of study beyond the initial undergraduate degree. Master's degrees and doctorates are examples
of postgraduate degrees.

potential resource [N-COUNT-U13] А potential rеsочrсе is а rеsоurсе that is known about but has not yet Ьееп
extracted оr Ьесоmе available.

PPm [N-COUNT-U6]A РРm (part per million) Is опе раrt out of а million. Vеrу small amounts are often expressed as
PPm because they would Ье inconvenient to express as decimals or percentages,

preconsumer [ADJ-Ul a] lf waste is рrесопsчmеr, it is waste that is produced in the process of mаkiпg something.

prerequisite [N-CoUNT-U2] А prerequisite is something that is required оr necessary prior to something else.

primary consumer [N-coUNT-U'10] А primary consumer is а сопsumец оr heterotroph, that feeds оп producers, оr
autotrophs.

Primary rеСУСliПg [N-UNCOUNT-U14] Рrimаry recycling is the process of recycling ап item and using the recycled
matertals to produce the same type of item.

Problem IN-COUNT-U3] А problem is а question оr situation that needs to Ье answered or resolved.

problem identification [N-uNcouNT-u4] problem identification is the act of stating what issues опе must address
in а situation.

Problem solving [N-UNCOUNT-U4] Problem solving is the act of resolving issues and finding solutions.

producer [N-coUNT-U1O]A producer, also called ап autotroph, is ап organism that gets its nutrients from nonliving
compounds in the environment.

quantiý [N-COUNT-U6] А quantity is ап amount of something, lt сап Ье either precise or indefinite.

recycle [V-T-U14]To recycle ап item is to process an item so it сап Ье used again.

redefine [V-T-U4] То redefine something is to state it again iп а different manner,

reduce [V-T-U6] То reduce а fraction is to simp|ify it Ьу dividing both the пumеrаtоr and denominator Ьу their shared
factors. Fоr instance, if опе reduces the fraction %, it becomes % because each пumЬеr сап Ье divided Ьу 4.
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remanufacturing [N-UNCOUNT-U14] Remanufacturing is the process ci taк ng араl а ncn;unction]ng product and
replacing broken or worn out parts in оrdеr to repair the product and lese]l i,i :о сопs-гlеrs,

residencetime[N-UNCOUNT-U8] Residencetimeisthelengthof thереriоdthаtтlатэlsрэ^эs . ас.i-.;uаrрасе,
such as the atmosphere, а lake, оr an aquifer.

result [N-COUNT-U3] А result is something that occurs because of something else,

rounding error [N-COUNT-U5]A rounding error is а miscalculation that results from imрrореrlу rounc ng а пLlmЬеr to
а сопчепiепt number of decimals.

scientific method [N-UNCOUNT-U3] The sclentific method is а systematic procedure for maklng and testing hypotheses.

scientific notation [N-UNCOUNT-U5] Scientific notation is а way of easily expressing very large or vеry small quantities.
lt incorporates the use of superscript digits. 3х106, for example, is З,000,000 written in scientific notation.

sea level [N-COUNT-U15] Sea level is the height of the surface of the осеап in relation to а fixed point оп land,

secondary consumer [N-COUNT-U10] А secondary сопsчmеr is а consumer, or heterotroph, that feeds оп other
conSUmerS,

secondary recycling [N-UNCOUNT-U14] Secondary recycling is the process of recycling ап item апd using the
recycled materials to produce а different type of item.

significant figure [N-COUNT-U5] А significant figure is а digit that helps identify а пumЬеr's precision. All numbers
аrе significant except for leading апd trailing zeros when they serve as placeholders, оr digits that аrе introduced
as а result of calculations that are carried out to more decimal places than the original пumЬеrs.

solar епеrgу [N-UNCOUNT-UI0] ýolar епеrgу is the energy that is generated Ьу the sun and is used Ьу producers in
photosynthesis,

solubility [N-UNCOUNl:U12]ýolubility is how much of а substance сап Ье dissolved iп water or another solvent,

solution [N-COUNT-U4] А solution is an answer to а problem.

solve [V-T-U4] То solve а рrоЬ|еm is to remedy it or find а solution to it.

species diversity [N-UNCOUNT-U11] Sресiеs diversiý is а measurement of the variety of species in а parlicu|ar аrеа.

squared IADJ-U5] lf а пumЬеr is squared, it is multiplied Ьу itself. Fоr instance, 2 squared (2') is 4 because 2х2=4.

stock resource [N-COUNT-Ul З] А stock rеsоurсе is а rеsоurсе that is available but is not profitab|e to develop with
current technology.

stoichiometry [N-UNCOUNT-U12] Stoichiometry is the branch of chemistry that studies the relative amounts of
substances involved in chemical reactions.

sublimation [N-UNCOUNT-U8] Sublimation is the process of changlng from а solid into а vароr.

sustainable yield [N-COUNT-U13] А sustainab|e yield is the highest amoult oj а ,еsоL-rсе that can Ье used without
depleting the supply faster than it сап Ье renewed.

synthesis [N-COUNT-U4]A synthesis is а combination of ideas into а s ng е сее ]. с а,

system [N-COUNT-U7]A system is а defined set of properties оr processes L.сэ, a-a];,s]s.

team player [N-COUNT-U1] lf someone is а team piayer, he оr she puts ihe s!ссэss с'the group over реrsопаl
reputation оr reward.

tenths [N-PLURAL-U5]Tenths are parts of one divided ten times,

testable[ADJ-UЗ] lf somethingistestable,itcanbeprovenordisprot,enb\ э:-..-"запехреrimепt,

thermohaline circulation [N-UNCOUNT-U15] Thermohaline circulation lTHC s :.. c]:cL]lat оп of ocean t^later

аrоuпd the Earth caused Ьу changes in the density of sea water,

thousandths [N-PLURAL-U5] Thousandths аrе раrts of опе divided опе InoLsanc t,mes,

timber [N-UNCOUNT-U13] ТimЬеr is trees that are cut down for the use of тпеir t,;ood.

tipping point [N-COUNT-U15] А tipping point is the point at which the climate shifts from опе state to another.

"{ ý"{



Glossary

to the nth роwеr IEXPRESSlON-U5] If а пumЬеr is multiplied to the nth power, it is multiplied Ьу that ехропепt. Fоr
example, 2 to the fifth роwеr has an ехропепt of five and, thus, is multiplied Ьу itself five times to equal 64.

trailing zero [N-COUNT-U5] А trailing zero is а zero that occurs iп the decimal representation of а пumЬеr. No other
digits follow а trailing zero (or а series of trailing zeros), and they аrе always considered significant.

transpiration [N-UNCOUNT-Us] Transpiration is а plant's release of water vapor into the air.

trophic level [N-COUN}U10] А trophic level is an organism's position in the cycle of food consumption, indicating its
status as а producer or а consumer.

trophic transfer [N-coUNT-U10] А trophic transfer is the рrосеss of moving energy from one trophic level to the next
through the consumption of а lower organism Ьу а higher organism.

u]traviolet radiation [N-UNcoUNT-U15] Ultraviolet radiation is powerful епеrgу that is produced Ьу the sun and сап
cause illness in organisms that are exposed to high levels of it.

undergraduate degree [N-coUN}U2]An undergraduate degree is а degree that is awarded upon completion of а
general course of study that typically last four years.

UniversalAccounting Equation [N-UNcouNT-U7]The Uпiчеrsа]Ассочпtiпg Equation (UAE) is а generalized
equation for accounting for quantities in а system.

uranium [N-UNCOUNT-UI з] Urапium is ап element that is used to create nuclear power.

vapor [N-COUNT-U8] Vароr is а substance, such aS Water, iп the form of а gas, or sma|l particles in the аir.
variation [N-coUNT-U11] А variation is а change or difference between components of something,
waste-to-energy combustion [N-UNcouNT-U14] Waste-to-energy combustion is the burning of waste to create

heat епеrgу.

water cycle [N-COUNT-U8] The water cycle, also called the hydrologic cycle, is the process Ьу which water is
purified and redistributed naturally аrоuпd the Earth.

who]e number [N-coUNT-U6] А whole пчmЬеr is an integer with no fraction or decimal.

40
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Unit Topic
Reading
context

Vocabulary Function

1 Risk
Assessment

Textbook
excerpt

bioconcentration, carcinogen, dose-response assessment, exposure
assessment, hazard identification, hazard index, hazard quotient, LOEL,
NOAEL, perception, RfD, risk assessment, risk characterization, risk
management, uncertainty factor

Describing
necessity

2 Population,
Environment,
and Resources 1

Journal 
article

birth control, carrying capacity, collapse, consumption, demand,
developing country, doubling time, exceed, exponential, family
planning, import, overpopulation, population growth, strain, support

Making a
prediction

3 Population,
Environment,
and
Resources 2

Pamphlet clear cutting, deforestation, developing nation, logging, mitigate,
nutrient depletion, overfishing, renewable resource, replenish, selective
cutting, slash and burn, soil degradation, strip cutting, strip mining,
sustainability, tree plantation

Reacting to 
bad news

4 Urbanization Newspaper
article

light pollution, malnutrition, migrate, noise pollution, open space,
overcrowded, poverty, rooftop garden, rural, rural flight, unsanitary,
urban agriculture, urban heat island, urban sprawl, urbanization

Bringing up a
positive

5 Water Use and
Pollution 1

Magazine
article

agriculture, drought, fertilizer, groundwater, heavy metals, irrigation,
nonpoint source, pathogen, pesticide, point source, runoff, salinity,
shortage, VOCs, waste water, water pollution

Talking about
priorities

6 Water Use and
Pollution 2

Textbook algae, anaerobic, contaminant, cultural eutrophication, deoxygenation,
diffusion, dispersion, dissolved oxygen (DO), eutrophication, flowing,
oxygen-demanding waste, plume, standing

Making a 
recommendation

7 Water Quality
Control

Webpage activated sludge, aeration, bioreactor, BOD, coagulation, disinfection contact,
filtration, flocculation, primary treatment, recarbonation, screening, secondary
treatment, sedimentation, settle, sludge processing, treatment plant

Making
comparisons

8 Air Pollution 1 Webpage air pollution, air quality standard, ambient air, AQI, carbon monoxide, criteria
pollutant, emission offsets, emission standard, ground-level, lead, nitrogen
dioxide, ozone, PM, primary pollutant, secondary pollutant, sulfur dioxide

Expressing
surprise

9 Air Pollution 2 Report baghouse, coal-fired power plant, combustion controls, cyclone
collector, electrostatic precipitator, emission potential, FBC, flue gas
desulfurization, IGGC, particulate control, postcombustion controls,
precombustion controls, scrubber

Stating a
preference

10 Waste
Management 1

Magazine
article 

carbon storage, cell, composite liner, daily cover, decompose, deep-
well disposal, disposal capacity, hazardous, industrial solid waste, lift,
methane recovery, open dump, solid waste landfill, surface
impoundment, toxic

Correcting a
misconception

11 Waste
Management 2 

Announcement acquisition, design strategy, green, lifecycle assessment, material
intensiveness, material life extension, material selection, packaging,
planned obsolescence, product system life extension, raw, source
reduction, substitute, virgin material

Providing
options

12 Evaluating
Impact

Report assumption, biodiesel, compare, ethanol, fossil fuel, fuel cell, gas
emissions, generate, hybrid, methanol, net metering, photovoltaics,
rate, ratio, vehicle, wells-to-wheels

Making
comparisons

13 Disaster
Response

Webpage absorb, break down, containment, countermeasure, decontamination,
derailment, disaster, dispersant, HAZMAT, marine, natural disaster,
skimming, oil slick, oil spill, vehicular accident

Offering
criticism

14 Land
Reclamation
and Restoration

Newspaper
article

abandoned, brownfield, chlorinated, clean-up, direct push drilling,
gasoline, hydraulic fracturing, industrial, injection probe, ISCO, ISCR,
reclamation, restoration, soil mixing, solvent

Asking for
clarification

15 Water 
Reclamation
and Restoration

Webpage bioremediation, extraction well, impermeable barrier, injection well,
isolation, permeable, phytoremediation, PRB, pump-and-treat, soil
solidification, SVE, UV light, vitrification

Listing pros
and cons

Scope and Sequence
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'il

Rýsk Assessment

taIk about these questions.

1 What are the various stages of
risk assessment?

2 How do environmela|enoileg5 Vосаьчlаrycalculate the RfD of а chemical?

Reading
@ ВеаО the textbook excerpt.

Thenn mark the following
statements as true (Т) or
false (F),

1 _ Risk assessment is necessary
to calculate the magnitude of
а risk.

2 _ Dividing RfD Ьу ап
uncerlainty factor determines
LOEL or NOAEL.

3 _ А hazard quotient reflects the
odds of multiple chemica|s
affecting people.

@ Matcn the words оr phrases (1-7) with the definitions (A-G).

RfD 5 hazard index

LOEL б risk assessment

NOAEL 7 unceftainty factor

_ bioconcentration

а пumЬеr used оп data to estimate results for whole populations

the amount humans can Ье exposed to а chemical daily
without an effect

the highest lei"le а: г;h ch а chemical has по observable effect

а process thal makes chemicals become collected in organisms

the process L,seC to calculate the risk in а situation

the lotl,,est е,, э at tvhich а chemical has ап observable effect

the siin, ci ,azard quotients in а situation

1

2

з
4

А
в

с
D

Е

F

G

4

#
,frfЁIffi Ёнi:птЁýц*fi ц-,g?,i

- jiiftrЖ:i;:ýЁ.li,#Щl*iffii{"K

Ф

Get ready! 
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@ ВеаО the sentence pairs. Choose which
word or phrase best fits each b]ank.

1 hazard quotient l hazard identification
А Through , the engineer

found that the chemical was dangerous.
В The for the people

exposed to the chemical was quite high.

2 risk characterization / risk management

allows engineers to
determine the risk in а situation.

В Опсе they assess the risk iп а situation,
engineers can begin the process of

perception / carcinogen

А Based оп experiments, engineers determined
the chemical was а

В Each епgiпееr has а different subjective
of risk.

4 exposure assessment / dose-response
assessment
А scientists use to find what

amounts of chemicals affect humans,

В Engineers find the contact people had with
chemicals using 

-=--.
О Ф Listen and read the textbook excerpt

again. At what stage would an
environmental engineer identify а
Substance as а carcinogen?

Listening
@ О Listen to а conversation between ап

environmental engineer and а factory
owner. choose the correct answers.

1 What аrе the speakers mаiпlу talking about?
А how to conduct а risk assessment operation

В the results of а risk assessment investigation

С the way to assess exposure to chemicals

2 According to the woman, what caused the
factory to close?

А lts current design makes risk assessment
difficult,

В lt uses many hazardous chemicals.

С lt exposes workers to too much of а chemical.

О fi Listen again and complete the
conversation.

Owner; Whats,l __?
Engineer: The RfD is the reference ocSc, ]:'s :ге

maximum 2 _ fоr
humans.

оwпеr: l see. But how do we know that пumьеr
is accurate?

Engineer: Through experimentation. Scientists
exposed animals to 3

benzene until they found the LOEL,

оwпеr:

Епgiпееr:

What's 4

The lowest-observed-effect level. lt's
when negative effects show up. The RfD
5 ___the LOEL, but
you still can't go over it.

Owner: Okay. So what do l need to do?
Engineer: lf you want to reopen this factory,

redesign it to
expose workers to less benzene.

Speaking
@ Witb а partner, act out the roles below

based оп Ъsk 7. Then, switch roles.

lf you wапt ... / You'll пееd to ,,

Once.., l сап .,.

Student А: You аrе а factory owner. Та к :э
student В about:
о the results of а risk assessment operat с.

of уоur factory
. how you can fix the рrоЬlеm with the facton,

ýtud*ni ii: You are an епgiпееr. Talk to Studenl
А about the results of а risk assessment,

Writing
@ Use the textbook excerpt and conversation

from Task 8 to write ап email from ап
engineer to а factory оwпеr about а risk
assessment investrgation. lnclude: the
results of the assessment, and what should
hарреп to correct the рrоЬlеm.
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Ovetpoputation puts а huge strain onour resources. As the populbtion nr"*,
:: ч:еS consumption. Порйtаtiоп
growth will increase demand for foodand.water. lt will also negatively affectservices like healthcare and education,

@ Matcn the words or phrases

3

4

5

А

Population, Environment, and Resources 1

РшршýжЁý*ж ýwж*шwý

#*у ж ffi****у Wж*жу*
L9ng ago, population growth was а
:i9.| of success. Condiiions *";;Ъ;difficult that survival ,;; - 

;;accomplishment. Today, it's а pr;ble;.
The population has reached 7 billion, Thecurrent growth rate is about l,lЦЙ,ТПj...""т: insignificant. But the poputationБ
doubting time is about 61 i";;. З;;;2073, we'llhave ]4 billion people, ТhаtЪdangerously close to exceeding the
рFlglЪ maximum carrying 

""p""r:ty 
о]16 billion.

Will the planet Ье able to suppol.t thisпеаrlу exponential orowtr,Z li,"у Ёudifficult. Today, ВОZJ ot people live inplaces where water supplies arethreatened. Fоr food, mапу nations relyоп imports. Ъ illustraie, ;ust siicountrles supply g0% of 
'rr.'*оПj;,grain. lf production cotlapses, ;ЙЁ;;over the world could suffer.

There is а solution, we must slowpopulation growth. Governments shouldeducate people about family рi;;ЙThey should encourage tt"," u." оrБЙ
lln_tlo|: This is ефесiаllу true foroeveloping countries where populations
аrе.gюwiпg mоrе rapidly BopuraЙ
control is key to mаlпiаiпЙg, 

";J;;;;improving, оur quality of life. :

Get ready!

Q Betore you read the passage, talk about these questions.

1 What are some effects of population growth?

2 What are some ways to slow population growth?

Reading
@ ВеаО the journal article. Then, choose the correct

anSWerS,

1 What is the purpose of the аrtiсlе?

А to highlight the рrоЬIеm of overpopulation

В to describe the causes of population growth

С to соmраrе family planning in different places

D to explain why some resources аrе scarce

2 Which of the following is NOT а negative effect of overpopulation?

А less access to health care

В increased use of family planning

с increased demand for food

D increased water insecurity

3 According to the article, why do developing countries need
family planning?

А Their doubling times аrе too slow.

В Their growth rate is more than 1.14%.

С Their food supplies are threatened.

D Their populations are growing fast.

VосаЬчlаry

(1-8) with the definitions (А-Н).

1 _strain б _consumption
2 _demand 7 _birthcontrol

_suрроrt 8 _population
_ impoft growth

_ develop

the use of something, such as а
natural resource

to provide resources that people
need to survive

the desire people have to
purchase something

the intentional act of preventing а
pregnancy

to buy something from another
country and bring it to your
coUntry

ап increase in the number of
people iп ап аrеа

pressure on а resource because of
high demand

to create or improve something

;r

l
л/

*

Ё
Ё
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Listening
О Ф Listen to а conversation between а professor and а

student. Ghoose the correct answers.

1 _ The student predicts that the planet will not have апу forests.

2 _ The professor thinks population growth will eventually slow
down.

3 The student does not think widespread family рlаппiпg will
help.

О Ф Listen again and complete the conversation.

Student: Do you think the planet 1 _ the
population if it keeps growing at this rate?

Professor: l doubt it. The strain on оur rеsоurсеs is significant, l

mean, 2 are already scarce in

some places.

Student: That's true. Our natural resources are suffering, too.

Professor:

Student:

Professor:

Оur forests are being destroyed. We 3
have апу in the future.

You're absolutely 4

What do уоu think 5 r,v th the popt aT,on?

Well, l don't think population groйh wil1 6

@ WrШе а word or phrase that is
similar in meaning to the
underlined part.

1 Many urЬап areas are seeing the
effects of the presence of too
many people.

___r__p_l_
Some think the planet is already
past its mахimum пчmЬеr of
people it сап support.

___rу___ c_____t_
lп the ]960s, the world popu|ation

experienced rapid growth,

-*р__еп____
lп china, the amount of time it

takes for the population to get

twice as big is 36 years.

d_____n_ ___е
Demand for fossil fuels will
eventually pass the limit of
supplylevels. ___e_d
The process of determining the
size of уоur family сап help slow
population growth,

_аm___ р__п
А sudden decline of the human
population is unlikely.

о __S_

@ Witn а раrtпеr, act out the roles below based оп Task 7.

О 6} Listen and read the journal
аЁiсlе again. How does
overpopulation strain
resources?

Speaking

Then, switch roles.

l сап't believe that ,,, / We mау/mау поt ... iп the future,

What do you think will hарреп with ,..?

Student А: You are а student. Talk to Student В about:

о what you thought of ап article оп population growth

. problems associated with overpopulation
о what you predict will happen in the future

ýtu*ýent ý: You аrе а professor. Talk to Student А about а recent

adicle оп population growth.

Writing
@ Use the journal article and the conversation from Task 8

to complete а rероrt about population growth, lnclude:
statistics оп population growth, the effects of it, and
predictions for the future.

I



companies engage iп strip mining. This removes the material
above minerals deposits, causing soil degradation and leaving
behind infertile rock.

]ЩЩ - Due to unsustainable fishing methods and
excessive fishing fleets, overfishing is now а major рrоЬlеm. The
change in fish populations caused Ьу overfishing сап Upset
marine ecosystems.

Population, Environment, and Resources 2

- Despite the fact that trees are renewable
resouriЪ,TdБrestation сап caUse mапу problems. Some logging
companies practice sustainable methods such as strip cutting and
selective cutting, and developing tree plantations. оthей use
unsustainabIe methods like clear cutting. Howeve1 Iogging
causes less deforestation than agriculture. lп developing nations-,
farmers make rооm for crops and livestock using Jmethod
known as slash and Ьчrп, Fаrmеrs cut down trees, burn them,
and plant crops. After а few years, nutrient depletion and soil
degradation make the land unusable, and the farmers stаrt over.

laws against unsustainable practices. They сЪп also replenish
паturаl rеsоurсеs Ьу performing actions like planting tiees оr
Ьу restoring lands after mining. lf enough peoplJ practice
sustainability, they can mitigate the damage to the
епчirопmепt.

VосаЬчlаrу
:::=.j:,-- 4\ .. . .,

@ Matcn the words or phrases (1-8) with theGet ready! definitions tA_H).

Q Betore you read the passage, talk about

- То meet demands for miпеrаl resources, mапу mining

* People can make а difference Ьу
practicing sustainbЪiliipndividuals can make governments pass

these questions.

1 What are some of the ways the demand for
natural rеsочrсеs has affected the envlronment?

2 How can people mitigate the negative effects
caused Ьу the demand for natural resources?

_ logging 5 _ slash and burn

_ overfishing б _ selective cutting

_ clear cutting 7 _ developing nation

_ sustainabi|ity 8 _ renewable resource

the depletion of fish populations caused Ьу
excessive fishing

а nation that is not fully industrialized or wealthy

the process of cutting down timber and selling it

the state of supporting епчirопmепtаl Ьаlапсе
а method of clearing land involving cutting
down trees and burning them

the act of cutting down all the trees in ап аrеа
at the same time

а resource that can Ье replenished очеr time

the act of cutting down опlу а small group of
full-grown trees

1

2

3

4

А

Reading в
с
D

Е

@ НеаО the pamphlet. Then, mark the following
statements as true (Т) or false (F).

1 _ Strip cutting and clear cutting are two
sustainable methods of logging.

2 _ С|еаriпg land using slash and Ьurп methods
causes soil degradation.

3 _ Strip mining ап area generally results iп
nutrient depletion of the soil.

G

н

8



@ Веаа the sentence pairs. Choose which О Ф Listen again and complete the
word or phrase best fits each blank. conversation.

Eng. 2: Well, as ltoured the rain forests, l se,",,

acres uроп acres of trees 1

1 strip cutting / strip mining

А The соmрапу used to gаiп

access to the minerals.

В The loggers practice
because it is sustainable.

2 tree plantation / soil degradation

А This wood came from а local

в Misuse of the land resulted in

3 nutrient depletion / deforestation

А when the farmers over worked the land, the
' soil suffered from _.
В Though loggers do contribute to it, most

is caused Ьу farmers.

mitigate / replenish

А The loggers planted new trees to
the forest's supply of them.

New regulation should help

damage caused Ьу strip mining

Епg. 1: Ву loggers? l'm surprised. These days fet,,,er

loggers use blatant 2 __,
Епg. 2: No, it wasn't loggers. lt was farmers. They

wеrе using 3 __
techniques to clear land.

Епg. 1: What а shame. lt just leads to 4 __
Eng. 2: True. But they need the land for agriculture,

Eng. 1: Wow. l'm 5 ___that. Can't
they plant trees to mitigate the effects though?

Eng. 2: Not rеаllу. lt's hard to replenish the trees

because of 6
soil.

in the

О Ф Listen and read the pamphlet again. How
does strip mining affect the environment?

Listening
() ft Listen to а conversation between two

environmental engineers. Choose the
correct answers.

1 What is the main topic of the discussion?

А where else people use slash-and-burn

В пеw methods of sustainable logging

С the resu|ts of а law the government passed

D damage caused Ьу the demand for resources

2 According to the mап, why is planting trees
ineffective?

А farmers that cut down trees again

в the lack of nutrients iп the soil

G other plant types grow there first

D trees will поt grow iп burnt soil

Speaking
@ Witb а partner, act out the roles below

based on Task 7. Then, switch roles.

lt's hаrd to ... because ..,

Student А: You аrе ап environmenta englneer.

Ъlk to student В about:

. harmful actions people аrе реrfоrmiпg to
gain natural resources

. how the actions damage the environment

о how furthеr damage can Ье mitigated

ýtudеглt ý: You are ап environmental engineer,

Talk to Student А about depletion of natural

reSoUrceS.

Writing
@ Use the pamphlet and conversation from

Task 8 to write ап email from ап
environmental engineer to а colleague in а
developing nation. lnclude: how people
there gather resources unsustainably, how
this action is damaging the environment,
and what people сап do to prevent fudher
damage.

*
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]Жurbanization
Reading

@ Before you read the passage, talk about @ ВеаО the newspaper article. Then, choose

й
Ё-
:*t*t
ф_*.,F
FЁ{-#
#
_ё

@ Гill in the bIanks with the correct words or
phrases from the word bank.

чrЬап spraw! noise pollution
rчrаl urban agriculture poverty

overcrowded migrate

'l They live in а(п) area far from апу
cities or towns.

2 People often from опе place to
another to find better job opporlunities.

3 Очеr опе billion people sufferfrom
They lack things like food and water.

may eventually lead to hearing
loss for some people.

results in many spread out
neighborhoods in areas around cities.

Some parls of the city are 
--. There

are 1ust too mапу people.

has started in New Yоrk. The city
has several community gardens,

Get ready!

these questions.

1 what аrе some causes of urbanization?

2 What are some negative effects of urbanization?

urbanization is becoming а major рrоьlеm in Africa. cities
аrе expanding rapidly because of rural flight. However,
services саппоt keep up, SayS а study released Monday.
lt's по secret that mil|ions of Africans suffer from poverty
and malnutrition, And as people migrate from rural areas
to urban ones, the problems do not just fade away.
"About forly percent of the African population lives in urьап
areas," says researcher Joan Fitzgeraid, ''That's 600 million
реорlе. And 60% of those people live in slums. Cities can't
handle these huge numbers."

Indeed, mапу African cities аrе overcrowded and
unsanitary. Millions of people lack сlеап water and
sanitation services, like basic plumbing and sewage.
Thls is creating mапу problems. ''Whenever cities ехрапd,
there is а danger of becoming an чrьап heat island,''
Eltzgerald said. "Africa could ехреriепсе this.''
Right now, noise and light pollution аrе becoming mоrе
эоmmоп. UrЬап sprawl is increasing, too. Previously,
\ofth America was the main location of urЬап sprawl. But
:re city of Johannesburg is поw ехреriепсiпg it. Open
spaces пеаr the city are becoming crowded.
Эап it Ье stopped? "City-dwel|ers in some places plant
rооftор gardens and engage in чrЬап agriculture. This
эап rеduсе the effects of urbanization,'' Fitzgerald said.
But п Africa, bigger issues need to Ье addressed first.''

the correct answers.

1 what is the main idea of the аrtiсIе?

А how urbanization affects African cities
В ways to improve conditions iп Africa

с the services available in African cities

D why Africans leave their rurаl homes

what сап Ье inferred about urьап heat islands?
А They result from unsanitary conditions.

В African cities don't have this рrоЬlеm yet.

С People in Africa аrе trying prevent them.

D They lead to more urban sprawl.

Which of the following is NOT а рrоЬlеm in
African cities?

А pollution from light and noise

В expansion into ореп spaces
С too much urban agriculture

D little access to clean water

VосаЬчlаry

rc
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@ ВеаО the sentence pairs. Choose which word or phrase Speaking
best fits each blank.

1 urbanization / open space 7,

А There is а large

в

just outside the city.

is causing the expansion of cities around

the world.

2 urban heat island / light pollution

А Because of , the stars аrе not visible at night.

В The city seems hot because it is а(п)

3 ruraI flight / malnutrition

А Many small towns have Ьееп abandoned due to

В Hunger is а huge problem. Millions die because of

4 unsanitary / rooftop garden

А lf there were mоrе cities might cool down.

В The area is .There is trash everywhere.

О б} Listen and read the newspaper article again. What
problems do some Аfriсап cities face?

Listening
() Ф Listen to а conversation Ьеtwееп two environmental

engineers. Mark the following statements as true (Т) or
false (F).

1 _ Rurаl flight has increased the city's population Ьу 50 mi|lion.

2 _ Building affordable housing solved the overcrowding problem.

3 _ The city's rooftop gardens have Ьееп successful.

О Ф Listen again and complete the conversatlon.

Engineer 1: Definitely. 1 _ is becoming а big problem

hеrе.

l agree. The city seems to Ье 2

l think so, too. The city government did try to build

mоrе affordable 3 _.
Yeah, but that was 4 __. There still

aren't enough places for people to live.

You're absolutely right. lt's leading to 5

But оп the б _ , there is more public

transportation. lt's helping with the pollution from the

city's ехрапsiоп.

Engineer 2:

Engineer 1:

Engineer 2:

Епgiпееr 'l:

Engineer 2:

11

@ Witn а padner, act out the
roles below based оп Task
Then, switch roles.

,,, is leading to ,,,

Оп the р/us side .,.

The good пеws Ь .,,

Тhеrе is morel/ess...

Sir-lie,-,i. В: You аrе an

environmental епgiпееr. TaIk to

Student А about your с ti,'s

urbanization solutions,

Writing
@ Use the newspaper article and

the conversation from Task 8 to
write an aЁicle about
urbanization. lnclude: causes
of urbanization in а ciý, the
effects, and successful and
unsuccessful attempts at
solving urbanization problems.

Student А: You аrе ап

environmental епgiпееr. Talk to
student В about:

. urbanization in your ciý
о successful attempts to reduce

the impact of urbanization

. unsuccessful attempts to

reduce the impact of

urbanization

SUCH AS:

-



water use and pollution 1
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irrigation

, Residents of the sunny town of Santa Маriпа

]i".ill-T::11c]tзcompruinuboutlЙ'Бti,e.Ki".and scenic landscapes seem almost o"n""r] Ё.],"rlЗir,чresldents have witnesseO а sborta!" JJЁr, ,"*r./ тrrе agriculture industry in Santa Маriпа reli93 
9п 

irrigation. 
'urr.r.ý

need а steady supply of wаtей ;ы;ffiпitу low. А characteristiJally
i,3;JY;.'X?LX}},1 Tj"::,:?::,""* ["1ё'", rainfall per year But withGet ready! ,thi' УgЗ|Ъ drought, that пumьеr i" йr"r., i"7 

ОТ ralntall Per year, But with
keep all tne avaitЙie Йаtеr as сIеап as ро..iыll', 

As such, it's important to

@ Betore you read the passage,
talk about these questions.

1 How can droughts affect human
populations?

2 Where does water pollution

соmе from?

Reading

|/["*liil!I;["ýJj#l*ion is getting worse. scientists say that pesticides
сr,еmiсаsiь;;i;жъ.,j;JlрЖ:#:Нт"жнgн*:J*::":.,,.:l"oТ
runoff from farms and S;nta Маri;;ъ й""ч n"i' *urses. The сitуЪ roads alsocontribute to the рrоьlеr. вйьйiЁ; Ж; contains heavy metals |ikelead from tires and copper from епgiпе oun., "on'"'ns 

heavY metal 
/

@ ВеаО the magazine aЁicle. Then,
choose the correct answers,

What is the article mainly about?

А how to reclaim groundwater

В а city's problems with water

С how to prevent water pollution

D places that have yearly

droughts

What is causing the shоrtаgе of
water?

А increased agriculture

В а lack of groundwater

С irrigation пеаrЬу

D drought conditions

Which of the following аrе not
flowing into the water through
runoff?

А vocs С feftilizer

В pesticides D heavy metals

, А hazardous waste dump пеаr Santa Marina .

_ ."Ё33: 
;}T*il:' "'::liЁъlii:, i:ъil: :ъ"JIJ:H У;., ff:".

;J. 
Ш;:;}*: 

;{ч :;ffi # H,':'li:";:i;:T#H]
_ r ., ., imоrоrzд *:Y;-1,.лlt1t 

the dump Oo*n oitorc;ii;;' '

?, .1' %""1;"l:,:::#,::::l _,l;,й, 
"'bil.'.TЕ:

pathogens will continue to creep ir'" Й"L water system.

@ Matcn the words оr phrases (1-8) with the definitions (А-Н).

VOC 4 _pathogen 7 _heavymetals
drought 5 _agriculture 8 _nonpointsource

_ salinity б point source

ап extended period of dryness cause Ьу low rainfall

dense and poisonous metallic chemical elements

the amount of salt that something contains

an agent that causes а disease

а harmful substance that evaporates at а low temperature

а source of pollution with multiple origins

the practice of cultrvating lапd to provide food and products

а single, specific sоurсе of po|lution

,|
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@ ВеаО the sentence pairs. О $ Listen again and complete the conversation.
Choose which word or phrase
best fits each Ьlапk.
,l waste water / groundwater

А The town cleans its
iп а treatment

facility and releases it.

В The engineers dug а well to
access the

Bad news. Your water is highly contaminated.

had а water

В Lots of contaminants сап get
caught up in _.

water pollution / irrigation

А The farmers use
to get water to their crops.

в _ is dangerous to
mапу aquatic organisms.

pesticide / fertilizer

А The farmer uses _
to help his crops grow.

В The city used to spray
around town to

kill insects.

ý) Ф Listen and read the
magazine article again. Where
does the city's heavy metal
pollution come from?

Listening

Manager: So, what did 1 _ of the water
supply turn up?

Engineer:

Мапаgеr: That's поt good. What do you think 2
about it?

Engineer: Well, 3 should Ье identifying
and neutralizing the point source.

Manager: What do you mean?

Engineer: I'm pretty sure that the contamination is coming from

Manager:

Епgiпееr:

а hazardous waste dump upstream.

And that's 4 ?

Yes. That's whеrе the majority of your contamination
5

Manager: So we should try to contain the contamination from
the dump?

Engineer: Exactly. That ought to сlеап up your water supply
considerably. Then you'll only have to wоrrу about
contamination 6

runoff / shortage

А During the drought, the town

О 6} Listen to а conversation
between ап engineer and а
manager at а water authority.
Mark the following statements
as true (Т) or false (F).

1 _ The wоmап thinks the mаiп
source of contamination is а
waste dump.

А drainage system will help
reduce contamination caused
Ьу runoff.

The wоmап thinks building
the drainage system is most
important,

Speaking
@ Witb а partner, act out the roIes below based оп Task 7.

Then, switch roles.

Student А: Yоu are а mапаgеr at а water authoriý. Talk to
student В about:

r what the pollution his or her investigation revealed
о what the source of the pollution is
. how the pollution сап Ье removed оr prevented

Student В: You are ап епчirопmепtаl engineer. TaIk to Student
А about water pollution.

Writing
@ Use the magazine arlicle and conversation from Task 8

to write ап email to а mапаgеr of а water authority
explaining the results of а water supply investigation.
lnclude: the results, the source of any contamination,
and what сап Ье done to rеmоче the contamination.

What do you think ,.,? / l'm pretty sure that ...

ls fhere апуthiпg .,,?

"l?lJ



water use and pollution 2

Eutrophication, which is а паturаl process, can Ье а serious problem for
standing water. cultural eutrophication, in parrticular, presents а threat
to stagnant water. How does it happen? Human waste products add
nutrients to а body of water. The added nutrients lead to excessive algae
growth. Опсе the algae blooms die, they sink and decompose along with
other oxygen-demanding waste. But decomposition uses охуgеп, As
the algae decompose, severe deoxygenation occurs. This loss of
dissolved оху9еп (DO) has а negative impact on life in а body of water.
lп the worst cases, marine areas develop completely апаеrоЬiс regions
which are unable to suppor.t fish.

But that isn't the оп|у reason standing water is а risk, Fоr example,
herbicides оr pesticides mау create а contaminant plume. Through the
processes of dispersion and diffusion, the plume will spread throughout
а standing body of water. lп flowing water, these toxic chemicals would
ье washed out and diIuted. lп standing water, the pollutlon remains in
concentrated рrорогtiопs.

Get ready!

@ Betore you read the passage,
talk about these questions.

1 How аrе eutrophication and
cultural eutrophication similar?
How are they different?

2 what аrе some causes and risks of
deoxygenation in bodies of water?

Reading
@ ВеаО the textbook, Then, mark

the following statements as, true (Т) or false (F).

1 _ Eutrophication оссurs most
often in flowing water.

2 _ Large amounts of dead algae
lead to low DO leve|s.

3 _ Dispersion naturally removes
contaminants from standing
water.

VосаЬчlаry
@ Matcn the words or phrases

(1-7)with the definitions (A-G).

1 _dispersion 5 _f|owing
2 _algae б _standing
3 _contaminant 7 dissolved

4 _ anaerobic охуgеп

А without oxygen

В the amount of охуgеп in water

С not moving

D the process of parlicles spreading

Е а type of plant that grows iп

motionless water

F а polluting substance

G moving

standing

Standing water mау become polluted mоrе easily than flowing water,
Standing water саппоt naturally rid itself of unwanted algae and bacteria.
Researchers often find pathogens and other contaminants in standing
bodies of water. As а result, such standing water is not safe for
consumption.

. .:;:
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@ Blace the words or phrases О Ф Listen again and complete the conversation,
from the word bank under the
correct headings.

diffusion рlчmе
cultural eutrophication

deoxygenation eutrophication
oxygen-demanding waste

1 _ in Summit Lake is а ser,io-s
сопсеrп. The government needs to create а р а-
to prevent further pollution.

Well, we are 2 __these days.

The lопgеr we wait, the worse it will get. The algae s
growing very quickly.

А little algae пеvеr hurt апуопе.

Actually, algae growth 3 of the

water. lt's dangerous for the organisms.

So, you're 4

Yes, 5 change the entire aquatic
ecosystem.

l just think wе'rе too busy to help out some fish.

well, the toxins also make the water undrinkable.

Undrinkable? WelI, that's worlh considering. Let's

6 __tomorrow.

Engineer:

Official:

Engineer:

Official:

Engineer:

Official:

Engineer:

Official:

Engineer:

Official:

Nutrient increase
iп water

О Ф Listen and read the
textbook again. Why are some
bodies of standing water not fit
for human consumption?

Listening
() Ф Listen to а conversation

between ап environmental
engineer and а government
official. choose the correct
anSWers.

1 Why does the woman callthe
mап?

А to explain the results of water
testing

В to discuss the consequences
of а contaminant plume

С to епсочrаgе the government
to make а plan

D talk about the mаriпе life in

Summit Lake

2 what is the mап most concerned
about?

А algae growth

В fish populations

С drinking water

D pollution sources

Speaking
@ WitП а partner, act out the roles below based оп Task 7.

Тhеп, switch roles,

Student А: You are ап environmental епg пееr, Та " :: S - l:ni
В about:

о the рrоьlеm in а standing body of water

о the causes of the рrоьlеm
о the consequences of the рrоьlеm

ýtud*nt *: You are а government official. Talk to Stuсег, ,i

about pollution in а body of water.

Writing
@ Use the textbook and conversation from Task 8 to

complete а report оп а standing body of water. lnclude:
the problems discovered, the cause of the problems,
and the likely consequences.

Culturaleutrophication is ... / lt's dangerous fоr ,,,

/f a/so makes ...

Еэ

раЁiеlе movement
in Water

Oxygen levels iп
water

d

a-



Water Quality Gontrol

Alten
solutions
operates three treatment plants, each of which features
а different operation, Alten Solutions creates advanced
water quality control options based оп the location and
the type of water.

The Crafto Facility, designed for wastewater, is а primary
treatment plant. At the Crafto Facility, physical processes
purify the water. Screening removes pollutants that are too
large to pass through screening devices. Sedimentation
allows large particles to settle. lп the пеаr future, the
Crafto Facility will Ьесоmе а more advanced center.
Improvements include using activated sludge for
optimal wastewater treatment апd instalIing а bioreactor
to rеduсе BOD.

ive Facility is а surface water treatment plant. lп
addition to the processes at The Crafto Facility, the
Argive FaciIity offers extensive secondary treatment.
The Argive Facility uses fi]tration and f]occulation to
purify the water, The рlапt also uses coagulation to
encourage small раrtiсlеs to settle. Sludge processing
оссurs iп the final stages. The session concludes with
disinfection contact time to епsurе the effectiveness of
the treatment.

The Bentin Facility is а ground water treatment plant,

ready!

Q Betore you read the passage, talk about
these questions.

1 What is the difference between а рrimаrу апd а
secondary treatment plant?

2 Why should treatment plants purify wastewater
as well as drinking water?

Reading
@ ВеаО the web page.Then, mark the

following statements as true (Т) оr false (F).

,l _ The Crafto Facility uses activated sludge to
treat wastewater.

2 _ Groundwater contains fewer pathogens than
surface water.

3 _ Alten Solutions has two secondary
treatment plants.

5 _ screening

6 _ coagulation

7 _ filtrationAlthough surface water contains mоrе
pathogens than groundwater, groundwater fl _-Ъ
treatment presents а unique challenge. l W

Groundwater contains mineral
contaminants and excess gases. То l.
remove them, the secondary treatment i;i

process at the Bentin Facility includes
aeration and recarbonation.

G

VосаЬчlаry
@ Matctr the words or phrases (1-7)with the

definitions (A-G).

1 _ treatment plant

2 _ recarbonation

3 BoD
4 _ sludge processing

А the amount of охуgеп needed to oxidize waste

В а facility that purifies water

G а treatment method that separates solid from
liquids

D а treatment that balances the рН of water

Е а treatment that encourages small particles to
join larger ones

а treatment that removes the smallest particles
from water

а treatment that removes large parlicles from water
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@ Rtасе the words or phrases О Ф Listen again and complete the conversation.
from the word bank under the
correct headings.

sedimentation activatedsludge
flocculation рrýrпаrуtrеаtпзепt
bioreactor secondarytreatment

О Ф Listen and read the
webpage again. How does
Alten Solutions plan to change
the Crafto Facility?

Listening
О Ф Ljsten to а conversation

between ап environmental
engineer and а ciý official.
Ghoose the correct answers.

1 Why does the mап want to

speak to the wоmап?

А to explain the process of

treating groundwater

в to discuss the benefits of а
wastewater treatment сепtеr

С to rесоmmепd constructing а

new groundwater treatment

center

D to evaluate the new treatment

center's effectiveness

what is the mап most concerned
about?

А the challenges of building а

wastewater treatment center

в the environmental effects of

wastewater

С the quality of drinking water

iп the city

D the function of the
groundwater treatment center

Engineer: The groundwater treatment invo,,es an 1 _
process to rеmоче mineral contam nan:s, Т-э -эх:

step in 2 __, however, \l,otJ с - , J ,: а

F

Official:

Engineer:

bioreactor.

wastewater treatment sounds advanced.

Well, it is. But, 3 __. Although we don't

drink the treated water directly, it goes back into оur

4

Otficial: And if it's iп our bodies of water, it'll get 5

somehow.

Engineer: Exactly. lt's why l'm so worried about the 6

of wastewater.

Treating Settling
particles

Water
purification
facilitieswaýtewaret

Speaking
@ Witb а раrtпеr, act out the roles below based оп Task 7.

Then, switch roles.

l think we пееd ,.. l Д wastewater treatment рlапt begins ..,

lf it's iп оur bodies of water, ,,.

Student А: You аrе an environmental engineer. Talk to Student

В about:

о the benefits of а пеw treatment plant

о the differences between а wastewater treatment plant and

а groundwater treatment plant

о the consequences of untreated wastewater

:::, You аrе а city official. Talk to Student А about the

differences between wastewater and groundwater treatment

plants.

Writing
@ Use the web page and conversation from Task 8 to

complete а report оп the benefits of an advanced
wastewater treatment plant, lnclude: the differences
between primary and secondary treatment, and the
environmental effects of wastewater-
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Ап air quality index (AQl) presents local air polIution levels. Our AQI
assigns а пumЬеr, соlоr and threat level based оп the quantity of
pollutants in ambient air.

How isthедQl alculatd?
We place air quality monitors that measure levels of six criteria pollutants
in major cities. Then, we compare these levels to government air quality
standards. We then use this data to update our AQl.

What are plll,ttanFi?
Pollutants are waste materials that contaminate аir, water оr soil. Many
pollutants can Ье detrimentalto public health. Pollutants аrе described
as primary pollutants оr secondary pollutants. Primary pollutants are
released directly into the аir, Secondary pollutants form in the air out of
other compounds.

What are the six criteria рllutапБ?
The six criteria pollutants are ground-|evel ozone, carbon monoxide,
nitrogen dioxide, sulfur dioxide, РМ (particulate matter) and lead.
Governments tend to choose these pollutants because they аrе the most
соmmоп pollutants that affect public health.

How do air qualitystandalds differ from
emriýsion standards?
The main difference between аir quality standards and emission
standards is what they measure. Air quality standards define acceptable
pollution levels in the atmosphere. Emission standards limit the pollution
individual sources are allowed to produce. Emission standards also help
determine appropriate levels for emission offsets.

VосаЬчlаry
@ Matcb the words or phrases (1-8)with the

definitions (А-Н).

1 _рм
2 _AQl
3 _ lead

4 _ ground-level

D

Е

F

а waste materialthat forms within the atmosphere

small amounts of matter suspended in the air

ап element that сап have negative effects оп
humапs

а system of displaying levels of аir pollution

existing at the same elevation as the ground

the аmоuпt of pollutants that сап exist before
they affect public health

а waste material released into the atmosphere

а regulation limiting pollution produced Ьу а source

5 _ primary pollutant

6 _ emission standard

7 _ secondary pollutant

8 _ air quality standard

А
в
с

G

н

Get ready!
Q Betore you read the passage, talk about

these questions.

1 What is ап AQl and what does it show?

2 What is the difference between ап air quality
standard and an emission standard?

Reading
@ Веаа the webpage. Тhеп, mаrk the following

statements as true (Т) оr false (F).

1 _ The webpage's AQl is derived from а
government's аir quality standards.

2 _ Secondary pollutants are released directly
into the air.

3 _ Air quality standards limit the pollutants that
specific sources сап produce.

18

Air Pollution 1

oS Frequently Asked

Whatlb ап дQl?
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@ ВеаО the sentence pairs. Choose which О t Listen again and complete the
word or phrase best fits each blank. conversation.

Engineer: Hi, l'm looking for 11 nitrogen dioxide / ambient air

А People can get sick if the for Madrid.

becomes too polluted.

В The meter measures the amounts of specific
gases such as _.

2 ozone / carbon monoxide

А Much of the in the
atmosphere is produced Ьу car engines.

is usually found in the
highest layers of the atmosphere.

3 criteria pollutant / sulfur dioxide

А The health deparlment decided to c|assify
the gas as а

В The presence of in the

аir caused damage to the farmer's сrорs,

4 air pollution / emission offset

А The mауоr pledged that he would reduce
around the city,

В The соmрапу had to get ап

before they could ореп the factory.

О Ф Listen and read the webpage again.
What pollutants are the pollution levels of
the AQl based оп?

Listening
О б} Listen to а conversation between ап

environmental engineer and ап AQl official.
Ghoose the correct answers.

1 What аrе the speakers mаiпlу discussing?

А the accuracy of ап AQl

В pollution levels iп а city

С ways to reduce аir pol|ution

D how the AQ| presents data

2 Which pollutants are causing health problems?

А nitrogen dioxide and аirЬоrпе lead

В sulfur dioxide and ground-level ozone

С саrЬоп monoxide and nitrogen dioxide

D ground-level ozone and саrЬоп monoxide

AQlOfficial:
Engineer:

AQlOfficial:

Ah, this morning's AQl for [Vadrid was 1 ] 6.

116?2 .That'sreally
high. lп fact, isn't that dangerously high?

That level of 3 can Ье

unhealthy fоr sensitive groups.

Engineer: Who exactly would belong to а
sensitive group?

AQl Official: You know, children, the elderly, people
with disabilities that 4

Engineer: Hmm. Do you kпоw 5
wеrе present to give the AQl that rating?

AQl Official: Let's see. lt looks like there were high

levelsofб _and
nitrogen dioxide.

Speaking
@ Witn а раrtпец act out the roles below

based оп Task 7. Then, switch roles,

Student А: You аrе an environmenta] e.g ^ээ,,

Talk to Student В about:

. the AQl for а specific place

. what pollutants wеrе present

. why those pollutants are present

ýtudent ý; You are ап AQl official. Talk to
Student А about pollution levels.

Writing
@ Use the webpage and conversation from

Task 8 to write ап email from ап
environmental engineer to а colleague
discussing the AQl for а city. lnclude: the
AQl level, the pollutants that caused that
AQl level, and ап explanation for why those
pollutants wеrе present.

l'm looking for ... / lп fact, isn't

|'m afraid l dоп't ..
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Air Pollutjon 2
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Get ready!

Q Веtоrе you read the
passage, talk about
these questions.

1 What are some negative
effects of coal-fired power plants?

2 What are some ways to control оr
stop the release of particulate matter?

@ Веаа the report, Then, choose the correct
anSWerS.

What is the аrtiсlе mainly about?

А types of particulate control methods

В benefits of making роwеr with coal

С how coal-fired power plants operate

D improving the coa|-burning process

What do precombustion controls and
combustion controls have in соmmоп?

А They do not use роwеr very efficiently.

В They increase levels of parliculate matter.

С They involve controlling harmful gases.

D They are used in the combustion process.

3 Which of the following is NOT true of particulate
control?

А lt is а type of postcombustion control.

в lt reduces levels of sulfur in the air.

С lt is mоrе efficient than using scrubbers.

D lt stops the release of most particles.

,
clean-ai r

outlet

lп this region, over 50% of electricity is generated Ьу
coal-fired power plants. They also produce 90% of
the particulate matter and harmful gases in the
atmosphere. This сап change, There are many ways to
improve practices and сlеап the air.

The process starts with precombustion controls. The
goal is to cut coal's emission potential, This сап Ье
as simple as switching to low-sulfur coal. Plants can
also сlеап coal, Removing sulfur can increase plant
efficiency and reduce emissions.

Gombustion controls like FВС (fluidized-bed
combustion) and lGCGs (integrated gasification
combined cycles) also help, They improve the burning
process. FВС сап rеmоvе over 90% of sulfur. These
systems also operate at а relatively low temperature.
So they are very efficient. lGCC is also efficient and
effective. But IGCC equipment is often prohibitively
expensive.

Postcombustion controls are the final step in improving
air quality. After combustion, they stop particulate matter
from |eaving the рlапt. Flue-gas desulfurization using
scrubbers is опе method. However, it's very expensive
and not very efficient. А better method is particulate
control, Devices like electrostatic precipitators,
сусlопе collectors, and baghouses аrе extremely
effective. Precipitators are low maintenance and remove
over 98% of padicles. Baghouse efficiency is even closer
to 100%. Used iп combination with other controls. air
quality near plants would greatly improve.

VосаЬчlаry
@ Matcb the words or phrases (1-7)with the

definitions (A-G).

1 |GCC 4 combustion controls

2 _ scrubber 5 _ coal-fired power plant

3 _ particulate б _ flue gas desulfurization

сопtrоl 7 _electrostaticprecipitator

А а device used in FВС to remove gas оr parlicles
from exhaust

В а facility that burns соа] to produce electricity

С а device that uses ап electrical charge to
rеmоvе pafticles frоm gas

D а process in which steam is turned into gas and
lmpurit es are removed

Е methods that make the burning process mоrе
л3 _ л лfU U]ellt

F t.э process of removing sulfur from exhaust gases

G The process of removing tiny solid par.ticles from
gaS

с. t*,

Reading



@ ВеаО the sentence pairs. Choose which word or phrase Speaking
best fits each blank.

1 precombustion controls / postcombustion controls

matter,

О ý} Listen and read the rероЁ again. What are some
postcombustion controls?

Listening
() а Listen to а conversation between two environmental

engineers. Mark the following statements as true (Т) or
false (F).

1 _ The wоmап wants to use IGCC instead of FВС.

2 _ The plant's biggest рrоЬlеm is releasing too much sulfur.

3 _ The mап likes precipitators because they need little

maintenance.

invo|ve the removing of harmful

substances from fuel.

prevent particulate matter from

reaching the atmosphere.

2 baghouse / emission potential

А Coal, Iike other fossil fuels, has а very high

В The is composed of thousands of fabric sacks,

cyclone collector / FВС

А lп addition to coal, can burn mапу types of

solid waste.

is great for catching lаrgе particulate

l agree. We need to think about more 2 _controls.
3 __to start with combustion controls.

Our equipment is rеаllу outdated.

Yeah, уоu'rе right. l think 4 

- 

is extremely effective.

Yes, it is. But the technology is too expensive. l'd

rather use 5 _.
How come?

Well, it can rеmоче about 90% of б _. And

that's оur biggest problem.

@ Witb а partner, act out the
roles below based оп Task
Тhеп, switch roles,

!'d prefer to .,, / l'd rather ,..

lf it were up to mе .

l think .,. is extremely effective.

Student А: You are ап

епчirопmепtаl engineer. Talk to
student В about:

. why уоur plant needs to Ье

improved

. how you can reduce air
pollution from your p|ant

student В: you аrе an

епчirопmепtаl епgiпееr, Talk to

Student А about ways to improve

уочr coal-fired роwеr plant,

Writing

7,

В The

О Ф Listen again and complete the conversation.

Engineer 1:

Engineer 2:

Епgiпееr 1:

Engineer 2:

Епgiпееr ,l:

Engineer 2:

Engineer 1:

Engineer 2:

What did you want to discuss today?

Well, l want to talk about modernizing our plant.

Оur old systems аrе producing too much 1

la

@ Use the rероfi and the
conversation from Task 8 to
complete а report about
improvements to а роwеr
plant. lnclude: controls that
need improvement, уочr
recommendations, and the
benefits of these
improvements.

ffi
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Waste Management 1

@ Betore you read the passage,
talk about these questions,

1 Why is waste management
imрогtапt?

2 How do solid waste landfills
handle waste?

Reading

Get ready!

Waste management is critical for human and environmental health.
Without proper waste management, реор|е would just throw garbage
in ореп dumps. Fodunately, mапу places have better ways to handle
waste, However, even the best facilities face challenges.

Liquid hazardous waste is often stored in sudace impoundments.
However, these сап leak and contaminate groundwater. Fumes may
also add to air pollution, А better solution is deep-well disposal. This
method is permanent and environmentally sound if managed
properly.

Solid waste landfills are sites that handle municipal and industrial
solid waste. А composite liner is placed under the landfill. The
intention is to prevent water pollution. However, environmental
agencies suggest that this is only а temporary barrier. Оп top of
the liners is а series of cells which have daily cover over them.
Lifts lead to multiple layers of cells.

Solid waste landfills are extremely соmmоп. But they аrе not 
,

without problems. li/any of them have reached оr аrе
close to disposal capaciý. As the population grows,

this will become а bigger рrоЬlеm. lп addition,
landfills release flammable toxic gases as waste
decomposes. Methane recovery can Ье
accomplished with а series of pipes that suck
the gas out. Meanwhile, underground carbon
storage can prevent СО2 from entering the
atmosphere,

@ ВеаО the magazine article.
Then, choose the correct answers.

1 What is the purpose of the аrtiсlе?

А to соmраrе types of waste mапаgеmепt
facilities

В to describe waste management problems
and solutions

С to explain how solid waste landfills аrе created

D to highlight the harmful effects of ореп dumps

what сап Ье inferred about solid waste landfills?

А They сап Ье difficult to operate.

В They often have hazardous liquids,

С They mау eventually pollute water.

D They have too many cell lауеrs.

Which of the following is NOT а problem with
waste faciIities?

А They are quickly filling up,

В They emit hazardous gases.

G They are not compacted well.

D They сап catch fire.

VосаЬч!аry
@ Matcb the words or phrases (1-8)

with the definitions (А-Н).

'l _ toxic 5 _composite liner

2 _ cell б methane rесоvеrу

3 _ |ift 7 _disposal capacity

4 саrЬоп storage 8 _sur-face impoundment

А the соl ect or oi а gas so that it сап Ье used for
another с!.эсsе

В an аrеа э' :этрасtеd waste

С а ho э :,а: -э ds liquid waste

D а s,, -:-:: . ^-raterial placed оvеr compacted soil

Е ээ s:-:-s
F :-: э, j=s: агпоuпt of waste а facility can hold

G 1 1,., э Jt over cells when they are full

Н :-= :аэ:-rе and storage of СО2 so that it

] -:s^ : pollute the atmosphere

=ъ

li



7 a6} listen again апd compl:,r.

' Engineer:

City Planner:

Engineer:

conversation.

Engineer: Okay. l think that а svsiэ- 'с,
1 __v;ouid 0е ,",eti,

benef icial.

ciý Рlаппеr: l was under the 2 _ that we had

а system to do that.

No, not 3 __
l can't believe that. What safety

features do we have in place?

There's ап impermeable 4 _
to protect the groundwater

supply.

Gity Рlаппеr: Okay, but that's pretty standard with

solid waste landfills. what else do we

have?

Engineer: There's а system of applying

5 _-.
Ciý Planner: l'm not б _ with that,

Speaking
@ Wittr а partner, act out the roles below

based on Task 7, Тhеп, switch roles,

! was uпdеrthе imрrеssiол that ...

Yes, fhаtЪ right./No, поt at this timе,

Let's gef gоиg оп ,..

Student А: You are an environmental eng пееr,

Talk to Student В about:

. what waste disposal methods your с ty,

currently uses

о what safety features the facilities have

ýtmd*nt ý: You аrе а city рlаппеr. Talk to Student

А about уоur city's waste management methods,

Writing
@ Use the magazine аrtiсlе and the

conversation from Task 8 to complete ап
informational flyer about your ciý's waste
management programs. lnclude: the
methods the ciý uses, their benefits, and
their safeý features,

ý) Ф Listen and read the magazine aЁicle

@ Cboose the sentence that uses the
underlined part correctly.

lnjecting liquid into underground rock is опе
way to get rid of waste permanently.

___р-_е_ Sp__a_
The manufacturing process creates а lot of

oarbaoe from industrial facilities.

__du. ___a_ s___d _а___
[Vапу poor countries have lots of large.

unregulated areas where people throw trash.

__е_ _U__S
Methane is ап extremely dangerous greenhouse
gaS.

___ar___S
Some items iп landfills may печеr break down.

__с___о__
The lауеr of soil put over cells prevents the

wind from blowing waste around.

d____ _о__r
Most of the city's waste goes to а(п) place

where waste is dumped and buried.

_о___ __S__ l____l_

again. What are some ways to mапаgе
hazardous liquid waste?

Listening
О Ф Listen to а conversation between ап

environmentalengineer and а city planner.
Mark the following statements as trче (Т) or
false (F),

1 _ The city's solid waste landfilI already has а

methane recovery system.

2 _ The landfill's daily covers keep garbage in

place and control odors.

3 _ The engineer will make plans for а саrЬоп

storage system,

зý

-l
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Waste Management 2

Бaii employees,
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СuЪЬ"trу Enterprises, lnc,

-

+*ý,

recycled material,

Get ready! Vocabulary
@ Matclr the words or phrases (1-8)with the

definitions (А-Н).

1 _substitute 5 _virginmaterials
2 _packaging б _materialselection
3 _ acquisition

4 source
reduction

А to replace soгrlething with something else

В the рrасt се of designing products to produce
lллл..лл_лlеь5 \, d> _=

С mate. а :^a,i has not Ьееп processed оr used

D thэ а:: э' -aking а product |ast longer

Е :-э а:: э'эutting products in containers

F :-э а:: э'purchasing something

G :-э :,.ээss of choosing material for а product

Н :-э аэ: oi making а product's materials last lопgеr

7 _ material life extension

8 _ product system life
extension

п

t

Q Веtоrе you read the passage, talk аЬочt
these questions.

1 How сап material selection affect the
environmental impact of а product?

2 What аrе some other ways of using source
reduction to reduce waste?

Reading
@ RеаО the аппочпсеmепt. Тhеп, mark the

following statements as true [t) or false (F).

1 _ The company's grееп initiatives will mostly
affect their design strategies,

2 _* Using virgin materials instead of recycled
ones willextend material life.

3 _ The соmрапу will have to рау mоrе to
reduce its toxic packing materials.

эл
l*

lI
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@ Rеаа the sentence pairs. Choose which О fi Цstеп аgаiп аrrd complete ttre

word or phrase best fits each blank.

1 planned obsolescence / material
intensiveness

А The firm used
people would buy their products again.

В The designers reduced the product's
Ьу using less plastic

raw / green

А The company's first
initiative was starting а recycling рrоgrаm.

materials

What are the speakers mainly discussing?

А how to make products function for longer

В how to reduce the waste caused Ьу products

G how to limit the materials used in packaging

D how to extend the material life of products

What does the mап say about reusable materials?

А Не thinks they are too expensive.

В Не believes they will Ье beneficial,

С Не doubts his products сап use them.

D Не wants to know mоrе about them.

conversation.

оwпеr: Do y,ou har,e ап\ S-;::s: :-s :^ , - " -
company 1 _

to ensure Engineer: l do. l conducted 2

your products, and l have а few ideas.

Great. What do you propose?

Well, 3 significantly cut

down оп the waste your products make.

lsn't that up to the people 4 _
?

Owner:

Engineer:

Owner:

Engineer:

Owner:

Engineer:

Partially. However, through 5 _
, your соmрапу сап influence it

too.

Huh. l guess l never considered that.

lndeed. Апуwау, first you should use less

material б __your products,

В The firm buys the
for its products from а local supp|ier.

3 lifecycle assessment / design strategy

А То reduce waste, the соmрапу had to

change their

В The engineer conducted а
to evaluate the products impact.

again. What is the author's opinion of
planned obsolescence?

Listening
О Ф Listen to а conversation between ап

environmental engineer and а соmрапу
owner. choose the correct answers,

Speaking

О Ф Listen and read the announcement @ Witn а partner, act out the roles below
based оп Task 7. Then, switch roles.

Student А: You are ап environmental епgiпееr,

Talk to Student В about:

. making the соmрапу greener

. what source reduction is

. multiple ways to reduce waste

ýtudе*зt ý: You are а соmрапу оwпеr. Talk to

Student А about making your соmрапу grеепеr.

Writing
@ Use the announcement and conversation

from Task 8 to write ап email from ап
environmental engineer to the owner of а
company with suggestions for making the
соmрапу grеепеr. lnclude: source
reduction, material selection, and material
intensiveness.

]
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Yоч could . Ьу ..
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lIE 
Evalua.lnglmpac.

Reading
Q Before you read the passage, talk about @ ВеаС the rероfi. Тhеп, choose the correct

these questions.

1 What are some types of alternative fuels?

2 Which vehicles produce fewer emissions than
conventional cars?

G!:1...э %ilж*l]ll]
Office of Environmental lmprovement

Efforts to improve air quality and reduce
dependence оп fossil fuels are increasing, 

_

This wells-to-wheels analysis compares the
gas emissions produced Ьу different vehicles.

' As expected, conventional gasoline-powered vehicles
performed the worst. Emissions were estimated based оп
the assumption of 25 miles per gallon of gasoline. At that
level of efficiency, they released СО2 at а rate of 450
grams per mile driven. Surprisingly, fuel cell vehicles that
use natural gas wеrе the second worst producers. They
came in at а rate of 200 g/mi.

l Hybrids per-formed better, Hybrid electric vehicles powered

J with corn ethanol produced 180 g/mi. Plug-in hybrid

l electric vehicles with ethanol performed about the same.
] The assumption was that the ratio of miles driven оп

/ oasoline and electricity was half and half.

Based оп these estimates, the office of Environmental
lmprovement has several recommendations. More gas
stations need to offer ethanol. ln addition, powering hybrids
with biodieselcould further reduce emissions, lf mоrе efficient
engines аrе created, methanol may Ье another option. There
is great potential for improvement with plug-in hybrids. Users
could insta|l photovoltaics to produce solar роwеr. Fоr опе
саr, this could generate очеr ,10,000 miles worth of
: ectricity. А net metering system would provide

anSWerS.

1 What is the rероrt mainly about?

А the types of conventional and еlесtriс vehicles

в how to increase use of alternative vehicle fuels

С СО2 emission levels апd ways to reduce them

D why hybrid vehicles produce fewer emissions

Which of the following is true of emissions from
fuel cellvehicles?

А They about the same as conventionalvehicles.

В They are higher than those of electric cars.

G They сап Ье reduced with photovo|taics.

D They are lоwеr than those from p|ug-in hybrids.

what can Ье inferred about methanol?

А lt cannot Ье used with current engines.

в lt is more efficient than biodiesel.

С lt does not produce апу emissions,

D lt сап Ье used with photovoltaics.

Vocabulary

_ fuel cell

_ wells-to-wheels

_ photovoltaics

_ net metering

Get ready!

ý*,

"i

,.,:

@ Matcb the words or phrases (1-8)with the
definitions (А-Н).

1 _ ethanol 5

2 _ methanol 6

3 _ vehicle 7

4 _ ratio 8

analyzed from the stаrt of а life cycle to the end

апу type of land transportation

а system in which people can sell excess
electricity that they produce

а wood alcohol often used in rасе cars

а way to generate electricity from natural light

а device that changes chemical energy iпtо
electrical energy

а grain alcohol оftеп mixed with gasoline

the relationship between the amounts of two things

А
в
с

D

Е

F

G

н

fufther incentive to use photovoltaics.

gas emissions



@ ВеаО the sentence pairs. Choose which О 6} Listen again and complete the
word or phrase best fits each blank,

1 rate / assumption

А The is that the саr can drive

50 miles per gallon of gas,

В The vehicle produces СО2 at а(п)

of 230 grams per mile.

2 generate / compare

А The rероrt different types of

electric-powered veh icles.

ВНе power for the саr with

solar panels оп the roof.

3 biodiesel / gas emissions

А lп addition to роwеriпg cars,

сап create heat for homes.

decrease in air quality.

hybrid / fossil fuel

А Our supply of like coal and

natural gas is decreasing.

В She plugs in her every night

when she gets home

conversation.

Executive: So l,"e'd ]ike to create а mоrе
vehicle,

Engineer: What did )iou 2 _ __?
Executive: Well. ] m ,ct sure, Perhaps we could

соп\,э( c.]l, эсa,! эlt ona engines to run

оп3_с,Ьосеsэ,
Engineer: You could ... but Trose aren't as efflc ent

as 4 _. fоr jnstance,

Executive: l see. Can you 5 __ mоrе

about those?

Engineer: They're gепеrаllу б __ in

terms of gas emissions, particularly
plug-in hybrids.

are а major cause of the Speaking

Writing
@ Use the report and the conversation from

Task 8 to complete а repoft about а
company's new vehicle. lnclude: its
benefits, its emission levels, and how it

compares to other types of vehicles.

@ Witrr а раrtпец act out the roles below
based оп Task 7. Then, switch roles.

,,, are morelless .., fhал ...

How does ,.. соmраrе with ...?

Student А: You аrе ап auto-manufacturing

executive. Ъlk to Student А about:

. what type of vehicle you want to create

. the pros and cons of different veh]cles

о his or hеr recommendations

ýtudent В: You аrе ап environmental епgiпееr,

Talk to Student В about different types of

environmentally friendly vehicles.

О Ф Listen and read the report again. How
Wеrе emissions measured for hybrids and
what were the results?

Listening
() Ф Listen to а conversation between ап

auto-manufacturing executive and ап
environmental engineer. Mark the following
statements as true (Т} or false (F),

1 _ Hybrids аrе more efficient than conventional
engines that use ethanol.

_ Fuеl cellvehicles could potentially Ье mоrе

efficient than hybrids.

_ Plug-in hybrids are less practical than fuel

cellvehicles.

х7

,ii::,i: ljlfi;

**Ё
ljЁ1*

ф

:::Ё
:stl$trýltl+::1:.,l;.":i:,,,,., : 

_,,-_,-:_'.;"

''j:{{. 
:::jj,- .:,,'",-*, ;', ,_:- :, ffiчg"]"ц.

;:f,,

i,is,

Ъ$Ы,* * ý #д; "-€:#,"- ъff ý

.],:" iaj:'l:,:ji:. _.=r=l":;:.
a]iJ: ''i i; ..]:jj*:i _.::{=

:ia||: "-: :if= - .:::

.i,"' ;:ja, :]1]:,. ___".i.ч
:j, _J 'j;-;-4:



Disaster Response

Ав8Uт

Get ready!
@ Betore you read the passage, talk about

these questions,

1 What сап епчirопmепtаl engineers do to
minimize the effects of ап oil spill?

2 Besides oilspills, what other disasters сап
environmental engineers minimize the effects of?

Reading
@ ВеаО the webpage. Тhеп, choose the

correct answers.

1 What is the webpage mainly about?

А the capabilities of ап engineering соmрапу
В the expansion of an engineering соmрапу
С the duties of ап engineering company's staff

D the engineering company's new disaster
solutions

Which of the following actions does the
соmрапу NOT реrfоrm?
А supplying disaster countermeasures

В providing НММАТ containment

С skimming dispersant from water

D absorbing the oilfrom oil slicks

What sоrt of disaster did the соmрапу respond
to last year?

А а natural disaster G а train derailment

В а vehicular accident D an oil spill

At Champion Disaster Response, we сап quickly and
safe|y respond to any disaster. We have experience
responding to both manmade accidents and natural
disasters.

Resources - Champion Disaster Response has branches
оп every continent except Antarctica. Оur branches are
equipped with eveфhing we could need to respond to
а disaster, We can quickly provide assistance and
countermeasures against further disasters almost
anywhere оп the planet.

Services - Champion Disaster Response сап respond to
апу disaster, large оr sma|l, We will work alongside local
authorities to respond to anything from а simple
vehicular accident to а train derailment, оur services
range frоm finding missing реrsопs to full hazardous
material (HAZMAT) containment and decontamination.

ln mапу cases, we are able to respond to а disaster
entirely on оur оwп. Last уеаr, ап oil tanker crashed апd
caused ап oil spll!. When other еmеrgепсу services
arrived, we had already used dispersant to break
down the oil slick. we then assisted local officials iп
skimming away and using materials to absorb the
remaining oil.

Staff - Champion Disaster Response employs а variety
of trained professionals. Many of our employees have
previously worked for military and aid organizations. А lot
of them have worked in both marine and terrestrial
environments, Fuft hermore, оur environmental engineers
оftеп iпчепt пеw and effective disaster solutions.

HAZARDOUS
MATERIAt

VосаЬчIаry

]

i28

@ Matctr the words or
phrases (1-7) with the definitions (A-G).

1 _absorb 5 _containment
2 _mаriпе б _decontamination
3 _НмМАТ 7 _vehicularaccident
4 _ oilslick

А а dangerous substance

в to take in а substance

С а collision involving а means of transportation
D happening or found in the sea

Е а floating lауеr of oil

F the process of removing something harmful

G the process of keeping something from spreading

f



@ ВеаО the sentence pairs. Choose which
word or phrase best fits each blank.

,l dispersant / skimming

А =----------.---the materialoff the

surface was ап easy way of removing it.

В The engineers used
break араrt the oil slick.

2 disaster / countermeasure

А l keep numbers for emergency services around

in case there is а

В We have reinforced the building as а
against earthquakes.

3 natural disaster / break down

А l am terrified that а

like а tornado will destroy mу house

В We used dispersant to

the oil into manageable portions.

4 oil spill / deraiIment

А Luckily, попе of the train's passengers wеrе

hurt during the

В The tanker was tоrп ореп Ьу the reef, causing

а masslve

О 6} Listen and read the webpage again. How
did the соmрапу respond to ап oil spill?

Listening
О 6} Listen to а conversation between two

environmental engineers. Mark the
folIowing statements as true (Т) or false (F).

1 _ The speakers are discussing а marine oil

spillthat happened this morning.

2 _ People who live пеаr the disaster area were

evacuated.

3 _ The engineers would have separated the

responders into two different teams.

О S Listen again and complete the
conversation.

Епgiпееr 2: Yeah. Apparently а massive
1-_
anybody noticed.

Engineer 1: You mеап they didn't check that

immediately?

Engineer 2: No. And now they've got а 2

Engineer 1: Wow. 3
take forever.

of the аrеа is going to

Engineer 2: lf 4
of responding to that disaster, l'd split

into two teams.

Engineer 1: Ме too, Опе team to rescue people and

another to check fоr 5 _
Engineer 2: Right. l'd б __of the oil

immediately.

Engineer 1: Ву then, we would Ье absorbing the spill.

Speaking
@ Witb а partner, act out the roles below

based on Task 7, Then, switch roles.

:]]]]]i.:ji]l,:]l]]i:.]:i:'.: il:.:]:]: ]... :

Have you sееп .,.? l lf lwere .,.

l'd have Ьеgчп ...

Student А: You are an environmental engineer,

Talk to Student В about:

r а rесепt disaster

. what responders are doing wrong

. what you would do differently

ýtudent В: You are an environmental епgiпееr.

Ta|k to Student А about the response to а

disaster.

Writing
@ Use the webpage and conversation from

Task 8 to write ап emailto а coworker about
а response to а disaster. lnclude: what the
responders did right, what they should have
done betteb and how the environmental
engineer would have handled the situation.

before

to

?q



Land Reela {ъзжёg*gъ 8*о*ý T=storation

IлrdReclamation:

AYitalThsk
Land restoration and reclamation may Ье very impodant
to the future of civilization. As society grows, it is forced to
spread into unspoiled territory, Additionally, lands that have
been used and contaminated сап Ье dangerous if left аlопе.
Ву reclaiming areas, environmental engineers can solve both
problems together.

Fоr instance, many cities have industrial sites that have
Ьееп abandoned. Рrеsепtlу, they have по purpose and
pollute the land they occupy, However, а good сlеап up сап
rеturп these brownfields to usable condition.

Епчirопmепtаl engineers have various methods of
reclamation. one method is called lsco, оr iп situ chemical
oxidation. This method involves introducing chemical
oxidants. These destroy contaminants Ьу changing the
amount of electrons they have.

То get oxidants into contaminated land, environmental
engineers use а range of techniques. Methods like soil
mixing and direct push drilling are effective in highly
permeable soils. For impermeable soil, methods like *]

hydraulic fracturing and using injection probes are 
-.

necessary.

The |SCO method is effective for destroying contaminants
such as chlorinated solvents and gasoline-related
compounds. However, environmental engineers have
recently invented another method kпоwп as ISCR. lп situ
chemica| reduction uses iron parlicles the same way ISCO
uses chemical oxidants. Although it has not Ьееп tested
extensively, ISCR may рrоvе more effective than ISCO. :

_ISCO б _chlorinated
_ ISCR 7 _ injection probe

_ solvent 8 _ direct push drilling

_ сlеап up 9 _ hydraulic fracturing

_ restoration

the process of injecting high pressured liquid
into the ground to create cracks
the act of returning something to the way it
used to Ье

а liquid capable of disso|ving other substances
а remediation technique that uses chemical
oxidants

the process of hammering а rod into the ground
to deliver oxidants

а perforated rod used to inject oxidants into soil

having chlorine added

а remediation technique that uses irоп particles

the process of removing pollution and waste
from а location

ф*z ffie"ffi* '"' 1

2

3

4

5

А

с
D

F

G

н

I

@ Berore you read the passage, talk about
these questions.

1 Why is land restoration and reclamation important?

2 What kind of techniques environmental
engineers use for reclamation?

Reading
@ ПеаО the newspaper article. Тhеп, mark the

following statements as true (Т) or false (F).

1 _ |SCO uses chemical oxidants to destroy
contaminants within the soil.

2 _ Direct push drilling is most effective in
imреrmеаЬlе soils,

3 _ |SCR is simi|ar to ISCO, but uses chlorinated
. solvents to oxidize contaminants,

з*
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@ Гill in the blanks with the correct words оr
phrases from the word bank.

gasoline
soilmixing

!взdr.зstriаl аьапdопеd
reclamation brownfield

п

1 Since the contaminants were mostly on the

sutface, we used
oxidants,

to deliver the

2 опсе the contaminants are removed, the

will become residential property.

3 ISCO апd |SCR аrе both used for the

of contaminated land.

4 The contaminants around the fuel production

plant wеrе used to make

5 When the соmрапу went bankrupt, the buiIding

was left

6 Most of this land was used for

purposes around the turn of the century.

О а Listen and read the newspaper аЁiсIе
again, What are the two problems that
reclamation and restoration can solve?

Listening
О ýф Listen to а conversation between а

propeý оWпеr and ап environmental
engineer. Ghoose the correct answers.

1 What is the main topic of the discussion?

А what reclamation methods to use оп а

brownfield

В why |SCO is effective against chlorinated

solvents

с how oxidants destroy contaminants iп the soil

D why а clean up of the contaminated area is

neceSSary

2 Why does the wоmап decide to use soil mixing?

А The soil is not permeable enough for direct

push drilling.

В lt is the most cost effective means of delivery,

С The mап wants to avoid experimental methods,

D Hydraulic fracturing is not ап avai|able option,

О ;, _S::- э:: -:-:::-: *-; ]-t
-^_ :.i_, __

с,*, lеr :- -=

]: -]::
Eng.: - 1э ,

ISCR and SCO^ 2 _
They're different treaime.: -::-: ]s

uses 3 . r,цlh le tSC=

irоп parlicles.

Why do you think |SCO will Ье better?

well, the main contaminant tn 4

is trichloroethylene. lt's а machine degreaser,

оwпеr: ls lscR unable to treat that chemical?

Eng.: |SCR might treat it, but 5 _
. |SCR is still somewhat experimental,

owner: But lsco will definitely get the chemical

you mentioned?

Eng.: Yes. |SCO effectively destroys б _
like trichloroethylene.

Owner:

Eng.:

Owner:

Eng.:

Speaking
@ Witb а раЁпеь act out the roles below

based оп Task 7. Тhеп, switch roles.

Student А: You are а рrореrtу оwпеr. Talk to

student В about:

. what treatment he оr she thinks your

brownfield needs

. why the chosen treatment will Ье effective

о how it will Ье distributed into the ground

ýtu**:n: Е: You аrе an environmental engineer.

Talk to student А about а brownfield restoration,

Writing
@ Use the newspaper aЁicle апd conversation

from Ъsk 8 to summarize the treatment
plan for а brownfield. lnclude the ýре of
treatment that wiII Ье used, why it was
chosen, and how it wil| Ье delivered.

What's the difference?

Why do you think ,,.? l That souлds /lke ..,

!-

{l

7
l

ц п

_]



water Reclamation and Restoration

t

Ё

water table

bedrock

---->GW flow

taaraaaaaeaaaa}aaaaaaiaaaa

production well

contaminated zone

Ес> / itr

ll to separator

Н, :

Д 
* isolated oil

<*- :<-- i<--i

Опсе groundwater is treated, it сап Ье used or released back @ Matctr the words or phrases (1-7) with the

.i................................:.....]..........,....... 
..

; i";:;:11i;--.:-'rr:"::_ i .::-;i;;-:i-;i..i - гnviro-Restore св щпсп1 
i

specializes rn pump-and-treat groundwater treatment +n
systems. Pump-and-treat systems use the strategic placement '],

of injection wells and extraction wells. These wells push and i
pu|l contaminated groundwater frоm the aquifer and into Ч
treatment facilities. our state-of-the-art treatment facilities treat з.

contaminаtedgroundwaterusingUVlightаndсhemiсаls.

into the aquifer.

Pump-andtreat systems are not always the correct solution to
groundwater contamination problems. This is why ЕRGR offers
alternative methods of groundwater treatment. We also provide
SVE (soil vapor extraction)technology for situations where soil is
highly permeated with contaminants. If the contaminants are
localized, we can treat them with а PRB (а permeable reactive
barrier). Finally, we оfiеr phytoremediation, which is а type of
bioremediation that removes contaminants using plants.

- lf you just need groundwater
contaminants isolated, we can also assist you. We offer two
methods of creating impermeable barriers around
contaminants. Оur preferred method, soil solidification, turns
soil around the contaminants into an impermeable concrete-like
substance. Alternatively, we offer an experimental vitrification
method, which melts and cools the surrounding soiI into glass.

А а type of bioremediation that uses plants

В the act of separating something from its
surroundings

С ап obstruction that prevents the flow of
groundwater

D а well that adds water to ап aquifer

Е allowing the transmission of water and gas

F light used to treat organic contaminants

G а well that removes water from ап aquifer

definitions (A-G).

1 _ isolation 5

2 _ UV light 6

3 _ реrmеаЬlе 7

4 _ injection well

_ extraction well

_ phytoremediation

_ imреrmеаЬlе Ьаrriеr

contaminated

Get ready!
Before you read the passage, talk about
these questions.

1 How can environmental engineers isolate
contaminated groundwater?

2 What are some ways to treat contaminated
groundwater?

Reading
@ ВеаО the webpage. Then, mark the following

statements as true (Т) or false (F).

1 _ UV Light is used to treat groundwater
extracted using pump-and-treat systems.

2 _ The соmрапу offers multiple treatment
methods that involve bioremediation.

3 _ Vitrification is the company's favored
method of isolating contaminants.

VосаЬчlаry

Groundwater Remediatio

a
о



О 6} Listen and read the webpage again.
What groundwater treatment method does
the company provide for situations where
contaminants have highIy permeated the
soil?

Listening
О Ф Listen to а conversation between two

environmental engineers. Choose the
correct answers.

1 What аrе the speakers mainly discussing?

А where а groundwater contaminant came from

В the various prices of treatment methods

С а failure in а contaminant isolation system

D how to treat groundwater in а сеrtаiп area

2 What does the wоmап suggest?

А using phytoremediation

В installing ап injection well

С trying ап SVE system

D extracting the groundwater

conversation.

Engineer 2: We cou d use the о d 1

Engineer 1:

Engineer 2:

@ ВеаО the sentence pairs. Choose which О Ф Listen again and complete the
word or phrase best fits each blank.

1 pump-and-treat / bioremediation

uses living organisms as
а means of treating groundwater.

В The method uses injection
and extraction wells to move groundwater.

2 vitrification / soil solidification
А оur method turns the ground

into an impermeable, cement-like substance.

в The engineers used а method of _
to transform the soil into glass.

SvE / рRв
А The system rеmочеs

contaminants from groundwater using air.

В We сап treat the contaminated groundwater

bv forcino it throuoh а

А . lt's

re|iab е ano easy,

2 _, it takes forever,

What about ап SVE system?

ls the soil 3 ? SVE is
only efftcient iп highly permeable soils.

Engineer 1: l guess you're right. What about
4?

Engineer 2: l don't know, lt could work, but neither
of us has experience with it.

Engineer 1: lf we could ensure the groundwater

would flow through it, we could
5__

Engineer 2: That might work. Especially if we created
6 __ leading to the РRВ,

Engineer 1: Good idea. lt would force the
contaminants through the РRВ.

Speaking
@ With а partner, act out the roles below

based оп Task 7. Then, switch roles.

tBý

Do you have апу ...? / lt could .., but ,,, ý
What if we ,,,?

Student А: You are an environmental епgiпееr.
Talk to Student В about:

о the pros and cons of various treatments

. how one of the systems сап Ье improved

. whether оr not the improvement will work

ýlшi*li *, You аrе ап environmental епgiпееr.

Talk to Student А about groundwater

remediation methods.

LЕ

Writing
@ Use the webpage and conversation from Task

8 to write а summary of the environmental
engineers' рlап to treat the ground water in
the region. lnclude the details of the plan,
other systems they considered, and why they
chose not to use the other systems.

{{
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Glossary

abandoned [ADJ-U14] lf something is abandoned, it is по longer used and is left aione.

absorb [V-т-Ulз]То absorb something is to take it into апd store it inside whatever is absorbing it.

acquisition [N-UNCOUNT-U11] Acquisition is the act of buying or obtaining something.

activated sludge [N-UNcoUNT-U7] Activated sludge is а method of water treatment that uses аir and biological
matter to treat sewage and wastewater.

aeration [N-UNcoUNT-U7]Aeration refers to the process of removing undesirable and excess gases with the help of air,

agriculture [N-UNCoUNT-U5] Agriculture is the practice of cultivating land, plants, апd animals to provide food and
other products for humans to use.

air pollution [N-UNcouNT-U8]Air pollution is harmful materialthat is present in the atmosphere.

air quality standard [N-OOUNT-U8] An air qualiý standard is ап amount of а po|lutant that сап exist iп ап аrеа at а
time before it negatively affects the heath of people in the аrеа.

algae [N-COUNrU6]Algae аrе nonflowering plants, including seaweed and other single-celled forms.

ambient air [N-UNCOUNT-U8] Ambient air is the air that surrounds Sоmеопе or something,

anaerobic IADJ-U6] lf something is anaerobic, it lacks oxygen.

AQl [N-couNT-U8] Ап AQl (air quality index) is а scale that assigns values to the quality of air in ап area based оп the
amount of pollutants iп the аir.

assumption [N-coUNT-U12]An assumption is something that is considered true without verifying it,

baghouse [N_coUNT-U9] А baghouse is а device that contains mапу fabric bags iп which small particles from gases
accumulate and аrе later removed.

bioconcentration [N-UNCoUN}U1] Bioconcentration is the process Ьу which ап organism absorbs |arger amounts of
а chemical than its surrounding environment. often, bioconcentration move up food chains, with concentrations
growing through each step.

biodiesel [N-UNCOUNT-U12] Biodiesel is а biodegradable, renewable fuelSource that is made using vegetable oils,
animal fat, or grease from restaurants,

bioreactor [N-couNT-U7] А bioreactor is ап apparatus that causes biological changes,

b]oremediation [N-UNCOUNT-U15] Bioremediation is the use of living organisms to treat contaminated groundwater.

birth control [N-UNcoUNT-U2] Birth control is the deliberate act of preventing рrеgпапсу.
BoD [N-UNCOUNT-U7] The BOD (biochemical oxygen demand) in а body of water is the amount of oxygen needed Ьу

aerobic microorganisms to oxidize organic wastes.

break down [V-T-U13]To break down а substance is to separate it into smaller parts.

brownfield [N-coUNT-U'14]A brownfield is а contaminated аrеа where industry опсе existed, and where restoration
is necessary before it сап Ье used for another purpose.

carbon monoxide [N_UNcouNT-U8] СаrЬоп monoxide is а gas and аir pollutant that is invisible, odorless and
poisonous that is produced Ьу motor vehicles,

саrЬоп storage [N-UNcoUNT-U10] Carbon Storage is the capture апd storage of СО2 so that it is not released into
the atmosphere.

carcinogen [N-couNT-Ul]A carcinogen is а substance that causes сапсеr.

carrying capaciý [N-couNT-u2]A carrying capacity is the highest пumьеr of people ап area сап support with its
existing resources,

cell [N-COUNT-U10] А cel| is an аrеа where waste has Ьееп compacted,

chlorinated [ADJ-U14] lf someihing is chlorinated, it has had сhlоriпе added to it,

сlеап up [N-COUNT-U14]A clean up is а process of cleaning а place carefully Ьу removing pollution and waste.

clear cutting [N-UNCOUNT-U3] Glеаr cutting is the act of cutting down all the trees in an аrеа at опсе.

f
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coagulation[N-UNCOUNT-U7]Coagulation s:-: : :-:::, -,,,,
the use of mочеmепt and chemicals,

coal-fired power plant [N-COUNT-U9] А coal-fired ро\,/е1, , э-:

collapse [N-UNCOUNT-U2] А collapse is а sudder ce:,,=s: :-

combustion controIs [N_coUNT_U9l Combustion controls Z": -,,- _: , _: : -],: 
"]

efficient, such as instal|ing better equipment,

соmраrе[V-т-Ul2]Тосоmраrеistоечаluаtеtwооrп.]оrэ:..;S.:.=..-:.-..:--Ё1':].*:i-:l'']'
they аrе different.

compositeliner[N-CoUNT-U1O]Acompositelinerisaplecэ:.S.'.:.=.-
Ьееп pressed down.

consumption[N-UNCOUNT-U2]consumptionisusingsomething,suchasa-Э-..'.2.эз!^-

containment [N_UNCOUNT_Ulз] Gontainment is the action of keeping someth ,c,a,+:J|

contaminant[N.coUNT.U6]Acontaminant,orpollutant,isanunwantedelement'

countermeasure [N-соUNт_UlзlА countermeasure is ап action taken to Prevent а negative effect from haPPening'

criteria pollutant [N-соuNъuв] А criteria pollutant is а harmful chemical that governments limit the emissions of

with laws and regulations,

culturaleutrophication [N-UNCoUNT-U6]Cultural eutrophication is а process in which human activity СОПtriЬ'iеs

to nutrient pollution in а body of water,

сусlопе collector [N-сOUNT-U9]A сусlопе collector is а cylindrical device in which gas spins, fоrс,п9 а,9э :аа ]:S

to hit the walI of the device, They fall down into а collection device and аrе removed,

daily cover [N-CoUNT-U10l А daily сочеr is а lаУеr of soil that is put over а day's accumula: с. :' 
"' 

аS:э'

decompose [V-l or T-U'10] То decompose is to break down slowly,

decontamination [N-UNcoUNT-U13] Decontamination is the process of removing contaminants from something'

deep-we.Idisposal [N-UNcoUNT-U10] Deep-welldisposal is а method of disposing of liquid waste Ьу injecting it

into deep underground rock,

deforestation [N-UNCOUNT-Uз] Deforestation is the act of cutting large amounts of trees without p'anting mоrе to

replace them.

demand [N-UNcoUNT-U2] Dеmапd is level of willingness people have to purchase а рагtiсulаr good оr service,

deoxygenation[N-UNCOUNT-U6]Deoxygenationistheprocessofremovingoxygenatomsfromamoleculeor
substance.

derailment [N-coUNT-U13] Д derailment is ап accident that forces а train off its tracks,

design strategy [N-CoUNT-U11] А design strategy is а рIап that helps firms decide what to do while designing products,

develop IV-T-U2]To develop is to improve оr create something,

deveIoping паtiоп [N-couNT-U3] А developing nation is а nation that is not fully industrialized апd whose citizens

do not have а lot of material wealth,

diffusion [N-UNcoUNT-U6] Diffusion is the process in which раrtiсlеs spread frоm an аrеа of high concentration to

an аrеа of low concentration,

direct push drilling [N-UNcoUNT-U14] Direct push drilling is а method of drilling that involves pushing or

hammering ап oblect into the ground instead of turning it,

disaster [N-соuNт-ulзl А disaster is ап accident оr паturаl оссurrепсе that causes а large amount of damage оr death,

disinfection contact [N-UNcoUNT-U6] Disinfection contact is the amount of time required to rnactivate rematning

pathogens.

dispersant [N-соUNт-Ulз]А dispersant is а 
'iquid 

or gas used to break uP another chemical' such as oil'

3ý
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Glossary

dispersion [N-UNCOUNT-U6] Dispersion is the process of spreading or distributing particles over а wide area.

disPosal capaciý [N-UNCOUNl:U10] Disposal capacity is the largest amount of waste that ап area сап hold.

dissoIved охуgеп (DO) [N-UNCOUNT-U6] Dissolved oxygen (DO), also called oxygen saturation, is а mеаsurеmепt
of the amount of охуgеп iп а partlcular medium.

dose-response assessment [N-UNCOUNT-U1] Dose-response asseýsment is the process of determining how
much of something is required to produce а health effect.

doubling time [N-COUNT-U2] А doubling time is the аmоuпt of time it takes for something to get twice as big.

drought [N-COUNT-U5] А drought is а period of time during which а region goes without water due to low rainfall.

electrostatic precipitator [N-COUNT-Ug] Ап electrostatic precipitator is а device that uses ап electrical charge to
remove small particles from gas.

emission offset [N-COUNT-U8]An emission offset is а reduction in an existing source of potlution meant to make up
for the addition of а пеw source of pollution,

emission potential [N-UNCOUNT-U9] Emission potential is the ability of а fuel source to produce contaminants.

emission standard [N-COUNT-U8]An emission standard is а rеgulаtiоп that limits the amount of pol!ution that can
Ье produced Ьу а source.

ethanol [N-UNCOUNT-U12] Ethanol is а grain alcohol that is often mixed with gaso|ine for fuel, lt сап help diminish
саrьоп dioxide emissions,

eutroPhication [N-UNCOUNT-U6] Eutrophication is the build up of ап excessive richness of nutrients in а body of
water; it is dangerous to aquatic life.

exceed [V-T-U2] То exceed is to pass the limit of something.

exponential [ADJ-U2] lf something is exponential, it is growing or increasing very quickly.

exPosure assessment [N-UNCOUNT-U1] Exposure assessment is the process of determining how mапу реор|е
were exposed to something toxic and how long they wеrе exposed for.

extraction well [N-COUNT-U15]An extraction well is а wellthai lowers the water table апd pulls contaminated
groundwater frоm the ground,

family planning [N-UNcoUNT-U2] Family planning is the act оr process of determining the number of children опе
wants апd when to have them.

Fвс [N-UNcouNT-U9] FВG (Fluidized-bed combustion) is а process where а mixture of crushed coal and limestone
are blown upwards. They react and form solid calcium sulfate, which is safely removed, instead of being re|eased
аs emissions,

feftilizer [N-COUNT-U5] Fertilizer is а substance farmers add to soit to aid plant growth.

filtration [N-UNcoUNT-U6] Filtration is the process of separating the small, unsettled parlicles from water.

flocculation [N-UNcouNT-U6] Flocculation is the mixing of water to help create larger parlicles that will settle mоrе easily,

flowing [ADJ-U6] lf water is flowing, it is constant|y moving,

flue gas desulfurization [N-UNCOUN}U9] FIue gas desulfurization is the process of removing sulfur from gases
that come out of роwеr station chimneys.

fossilfuel [N-COUNT-U12]Afossilfuelis а fuel, such as naturalgas, coal, оr oil. that is created through natural
processes over milIions of years.

fue] cell IN-COUN1:U12]Afuel cell is а device that uses oxygen to conveft energy from chemicalfuels into electrica| energy.

gas emissions [N-UNCoUNT-U12] Gas emissions are gases that have Ьееп released into the atmosphere from either
а natura| or artificial sоurсе.

gasoline [N-UNCOUNl:U14] Gasoline is а type of refined petroleum mainly used as а fuel for motor vehicles.

generate [V-T-U12]To generate is to create епеrgу.

зб
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green [ДDJ-U11] lf something is green, it does not harm the environment.

ground-level [дDJ-U8] lf something is ground-level, it exists at the same elevation as tle g,o":,

groundwater [N-COUNT-U5] Groundwater is water located underground in spaces Ьеi,,,,,еег soii а,с l,ocks,

hazard identification [N-UNCOUNT-U1] Hazard identification is the process of dеtэrm пiпg ,,vhe,iher сеrtаiп

chemicals have negative effects оп health.

hazard index [N-UNcoUNT-U1] The hazard index for а situation is the sum of the hazard quotients involved.

hazard quotient [N-UNCOUNT-U1] The hazard quotient is the likelihood of а contaminant causing health effects, lt is

calculated as а ratio of the average daily exposure to а chemical during а perrod of time to the RfD,

hazardous [дDJ-U10] lf something is hazardous it is dangerous.

ндzмдТ [N-UNCoUNT-U13] ндzмАТ (hazardous materials) are materials that could Ье dangerous to people оr the

environment if released.

heavy metals [N-COUNTU5] А heavy metal is а metallic chemical еlеmепt that is very dense and сап Ье poisonous

even at low concentrations.

hybrid [N-соUNт-U12]Д hybrid is а vehicle with а роwеr system that uses electricity and а fuel-burning engine,

hydraulic fracturing [N-UNcoUNT-U14] Hydraulic fracturing is the process of fracturing rocks Ьу introducing highly

pressured Iiquid into them.

lccc [N-UNcouNT-Ug] IGCC (lntegrated gasification combined cycle) is а process where steam turns coal into gas,

lmpurities are removed before combustion and апу excess heat created is used to сrеаtе steam,

impermeable barrier [N-couNT-U15] АП impermeable barrier is а Ьаrriеr that groundwater саппоt flow through,

imроЁ tv-T-u2] То impoЁ is to buy something from опе country and Ьriпg it into the соuпtrу whеrе you are from,

industrial [дDJ-U14] If something is industrial, it is or was used for the production of goods,

industrialsolid waste [N-UNcouNT-U10] lndustrialsolid waste is non-hazardous waste produced Ьу industrial

facilities, such as factortes.

injection probe [N-coUNT-U14] Ап inlection probe is а thin probe with small perforations аlоп9 the sides that it is

used to inject oxidants to areas,

injection well [N-COUNT-U15] An injection well is а well that raises the water table and pushes contaminated

groundwater away.

irrigation [N-UNCOUNT-U5] lrrigation is the supply of water to land Ьу manmade ditches, Streams, or pipes. lrrigation

is used mainly for agricultural purposes, such as the watering of crops.

lsco [N-UNcouNT-U14] lsco (in situ chemicaloxidation) is ап environmental remediation technique that uses

chemical oxidants to destroy contaminants,

lScR [N-UNcouNT-U14] lScR (in situ chemical reduction) is ап environmental remediation technique that uses

parlicles of iron to destroy contaminants,

isolation [N-UNcouNT-U15] lsolation is the act of separating something from everything else.

lead [N-UNCOUNT-U8] Lead is а toxic metal|ic element, lt сап have negative effects оп the nervous system, the hеагt

and lungs, the immune system and the kidneys,

Iifecycle assessment [N-COUNT-U11] А lifecycle assessment is а way of evaluating the total impact а product or

service has on the environment,

lift [N-couNT-U10] д lift is а layer ihat is put over ап area when cells аrе completely full,

light pollution [N-UNCOUNT-U4] Light pollution is excessive aгtificial light that changes the levels of natural light outside,

LoEL [N-UNcouNT-Ul]The LOEL (lowest-observed-effect level) is the lowest dose that produces an observable

effect in ап experiment.

logging [N-UNCOUNT-U3] Logging is the process of cutting dоwп trees and selling the timber,

]
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malnutrition [N-UNcoUNT-U4] Malnutrition is а condrtion in which the body lacks the nutrients it needs.
marine [ADJ-UI з] lf something is marine, it happens or is found in the осеап.

material intensiveness [N-UNCOUNT-U11] The material intensiveness of а product is the amount of а material
required to make the product and the toxicity of the product.

material life extension [N-UNCOUNT-U11] Material life extension is the act of ensuring that а product's materials
will stil| Ье useful after the product is wоrп out, This allows the products materials to Ье used again, instead of
becoming waste.

material selection [N-UNcoUNT_U11] Material selection is the stage of product development where а firm decides
what materials to make а product оut of.

methane recovery [N-UNcoUNT-U10] Methane rесочеry is the collection of the gas methane in order to use it for
other purposes, such as generating electricity.

methanol [N-UNCOUNT-U12] Methanol is а wood alcoholthat is used to make fuel, often for rасе cars. lt burns at а
low temperature and as а result, reduces emissions.

migrate [V-|-U4] То migrate is to relocate Ьу moving from опе country to another.

mitigate [V-T-U3]To mitigate something is to make it less severe.

паturаl disaster IN-COUNT-U13] А natural disaster is а disaster caused Ьу а natural event, such as а hurricane оr
earthquake.

net metering [N-UNCOUNT-U12] Net metering is а policy in which the оwпеr of facilities or equipment that produce
electricity can sell the excess to others оr get credit for it on а uti|ity bill.

nitrogen dioxide [N-UNcoUNT-U8] Nitrogen dioxide is а reddish-brown gas and pollutant that is produced Ьу motor
vehicles.

NoAEL [N_UNcoUNT-Ul]The NOAEL (no-observed-adverse-effect level) is the highest dose that does not produce
ап observable effect in ап experiment,

noise pollution [N-UNCoUNT-U4] Noise pollution is excessive noise that causes hearing difficulties, stress, lack of
concentration, оr other adverse effects.

nonpoint source [N-coUN}US]A nonpoint source is а source of po|lution that comes from more than опе origin.
nutrient depletion [N-UNcoUNT-U3] Nutrient depletion is the rеmочаl of nutrients from soil to the point where the

nutrients become uпачаilаьlе.

oil slick [N-coUNT_U,13] An oil slick is а layer of oil floating оп а body of water. Oil slicks аrе usually caused Ьу oil spills.
oil spill [N_COUNT-UI3] Ап oil spi|l is а disaster that causes oi| to spill into the епчirопmепt.
open dump [N-COUNT-U1O]An ореп dump is ап ореп area where people leave trash.

ореп space [N-couN}u4] open space is ап аrеа that has not Ьееп developed, but instead remains in its natural state.
overcrowded [ADJ-U4] lf ап area is overcrowded, it has too mапу people for its size.
overfishing [N-UNcouNT-U3] Overfishing is the depletion of fish populations due to too much fishing.
overpopulation [N-UNCOUNT-U2] Overpopulation is the рrеsепсе of too mапу people iп ап area.
oxygen-demanding waste [N-coUNT-U6] lп а body of water, oxygen-demanding Waste is matter that requires o'ygen.
ozone [N-UNCOUNT-UB] Ozone is а molecule, consisting of three oxygen atoms. lt is found iп the stratosphere and

acts as а screen for ultraviolet radiation.

packaging [N-UNcoUNT-U11] Packaging is the act of putting products in containers to Ье so|d.
particulate control [N-UNcoUNT-U9] Particu]ate contro] is the process of removing patliculates, or tiny solid

particles, from а gas.

pathogen [N-coUNT-US]A pathogen is ап аgепt that causes disease, such as bacteria or а fungus.
perception [N-COUNT-U1] А perception is а person's subjective assessment of the scale of а risk.
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permeable [ADJ-U15] lf something is permeable, liquids and gases can pass through it.

pesticide IN-COUNT-US] А pesticide is а substance used to kill pests.

photovoltaics [N-UNCOUNT-U12] Photovo|taics is а way to create electricity from light using solar panels
constructed with а special material.

phytoremediation [N-UNCOUNT-U15] Phytoremediation is а method of bioremediation that specifically uses pIants

to remove contaminants.

planned obsolescence [N-UNCOUN}U11] Planned obsolescence is the process of producing products that require
frequent replacement, which al|ows the producers to sell mоrе products,

plume [N-COUNT-U6] А plume is а cloud of vapor, smoke, or water.

РМ [N-UNCOUNT-U8] РМ (particulate mаttеф is made up of tiny pieces of matter that Ьесоmе suspended in air оr
water. РМ is produced Ьу motor vehicles and сап impair breathing iп humans.

point source IN-COUNT-US] А point source is а single specific source of pollution.

population growth [N-UNCOUNT-U2] Population growth is an increase of the пumЬеr of people iп ап area.

postcombustion controls [N-COUNT-U9] Postcombustion oontrols are methods of capturing and containing
emissions before they can pollute the аir,

poverý [N-UNCOUNT-U4] Poverý is the state of having so little mопеу that you саппоt purchase food, clothing, or housing.

РRВ [N-COUNT-U15] А РRВ (permeable reactive barrier) is а permeable barrier that is placed in the ground and treats
contaminated groundwater аs it passes through it.

precombustion controls [N-COUNЪUg] Precombustlon controIs are methods of decreasing а fuel's ability to
produce emissions Ьу removing сегtаiп elements or switching to other fuels.

primary pollutant [N-COUNT-U8] А primary pollutant is а harmful chemical that is released directly tnio the air, either

Ьу а humап action or а natural process,

primary treatment [N-UNCOUNT-U7] Primary treatment is the use of physical processes to purify water, such as
screening and skimming.

product system life extension [N-UNCOUNT-U11] Product system life extension is the act of making а product last
longer, so it does not have to Ье replaced.

pump-and-treat [N-UNCOUNT-U15] Pump_and-treat is а system of treating contaminated groundwater that invoi,,,es

pumping contaminated groundwater out of the aquifer with extraction wells, cleaning it above ground, and
returning it to the aquifer.

rate [N-COUNT-U12] А rate is the amount of something used in relation to опе unit of another thing.

ratio [N-COUNT-U12] А ratio is the re|ationship between the amounts of two different things.

raw [ADJ-U11] lf а material is raw, it has not Ьееп processed оr used yet.

recarbonation [N-UNCOUNT-U7] RесаrЬопаtiоп is the process of adjusting the alkalinity and the рН balance of water,

reclamation [N-UNCOUNT-U14] Reclamation is the process of making contaminated lands usable again,

renewable resource [N-СОUNТ-UЗ] А renewable rеsочrсе is а resource that can Ье replenished over time.

replenish [V-Т-UЗ] То replenish something is to restore it to the levels that it used to have.

restoration [N-UNCOUNT-U14] Restoration is the process of making something return to а state that it previously held.

RfD IN-UNCOUNT-UI]The RfD (reference dose) is the largest amount of а chemical humans сап Ье exposed to on а

daily basis without developing health effects.

risk assessment [N-UNCOUNT-U1] Risk assessment is the process of calculating of how much risk is involved in а

situation.

risk characterization [N-UNCOUNT-U1] Risk characterization is the process of determining the scale of а pub|ic

health problem using hazard identification, dose-response assessment and exposure assessment.
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risk management [N-UNcouNT-U1] Risk management is the process of how to respond to potential risks.

rooftoP garden [N-COUNT-U4] А rooftoP garden is а garden оп the top of а building.

runoff [N-UNcoUNT-U5] Runoff is the flow of water, and items within it, from а surface.

rural [ДDJ-U4] lf ап area is rural, it is located outside of а city, in the countryside.

rural flight [N-UNcoUNT-U4] RчrаI flight is the movement of реор|е from а rural area to an urban аrеа.

saliniý [N-UNcoUNT-U5]Salinity refers to the amount of sali contained iп а substance.

screening tV-|-U7]ýcreening wаtеr involves removing sand, grit, and other debris,

scrubber [N-coUNT-U9] Д scrubber is а device that removes gas and/or particulates frоm а power station's exhaust.

secondary pollutant IN-сOUNT-UB] А sесопdаry pollutant is а harmful chemical that is formed when two or more

non-harmful chemicals react with each other.

secondary treatment [N-UNcoUNT-U7] Secondary treatment is the use microbial oxidaiion of wastes to purify

water, in addition to physical processes.

sedimentation [N-UNCOUNT-U7] ýedimentation is matter that settles to the bottom.

selective cutting [N-UNCoUNT-U3] Selective cutting is the act of cutting down опе tree or а small group of trees

that аrе fully grоwп.

settIe [V-|-U7] То settle in water is to move downwards and соmе to rest at the bottom.

shortage [N-COUNT-U5] А shortage is а lack of something needed.

skimming [N-UNCOUNT-U13] ýkimming is the act of removing а materialfrom the surface of а liquid.

slash апd burn [N-UNCOUNT-Uз] Slash апd Ьчrп is а method of clearing land for agriculture. lt involves cutting down

vegetation and Ьurпiпg it, and then planting crops in the burnt fields.

sIudge processing [N-UNcoUNT-U7] Sludge processing is the process of dewatering solid wastes removed in а

water treatment facility and disposing of the liquids and solids,

soil degradation [N-UNCoUNT-Uз] Soil degradation is а deterioration of soil quality because it has not Ьееп used рrореr|у,

soil mixing [N-UN6OUNT-U14] ýoil mixing is а method of adding chemicals to soil while stirring them together.

soil solidif ication [N-UNcouNT-U15] Soil solidification is а method of isolating groundwater contaminants that

involves using chemicals to solidify soil into an imреrmеаЬlе concrete-like material.

solid waste landfill [N-coUNT-U10] А sоlid waste landfill is а place where municipal solid waste is disposed of and

later buried under layers of ground.

soIvent [N-CoUNT-U14]A solvent is а liquid capable of dissolving other substances,

Source reduction [N-UNCOUNT-U11] Sоurсе reduction is the practice of reducing the amount of waste products

produced as part of their design.

standing tдDJ-U6] lf а body of water is standing, it is not moving or flowing,

strain [N-UNcoUNT-U2]A strain is stress put оп а resource because of high demand.

strip cutting [N-UNсоUNТ-UЗ] Strip cutting is а logging method that involves clear cutting а паrrоw strip of trees,

usually along а slope that is parallel to а river. After this strip has Ьееп allowed to grow back for several years,

another strip of trees is cut.

strip mining [N-UNcoUNT-U3] Strip mining is а method of mining that invoives rеmочiпg the soi|, rocks and

vegetation above miпеrаl deposits to get access to the mineral.

substitute [V-T-U11] То substituta something is to replace it with something else.

sulfur dioxide [N-UNCOUNl:Us] ýuIfur dioxide is а compound that is made up of su|fur and oxygen, and сап Ье an

аir pollutant. Possible negative effects are breathing рrоЬ|еms and сrор damage.

suppoЁ tv-т-u2] То support is to provide the resources that а population needs to survive.
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surface impoundment [N-COUNT-UI 0] А surface impoundment is а low аrеа. such aS а - ] : :- а:

sustainability [N-UNCOUNT-U3]Sustainabiliý is the state of not being harmful or са.^а] -] .: .-:
suppofting environmental balance iп the long-term future.

SvE[N-UNcoUNT-U15]SvE(soilvaporextraction)isasystemoftreatingcontarr.-a:eэ j.]--],,,а::.:-э: -
into contaminated ground, which catches contaminants in а vapor. The,,,ароr S :-э- :j\:.а:::э ..с- :-:
treated, and released.

toxic [ADJ-U10] lf something is toxic, it is poisonous.

treatment plant [N-COUNT-U7] А treatment plant is а faciIity that purifies wаtеr.

tree pIantation [N-COUNT-U3] А tree plantation is а place whеrе fast-growing tree species аrе planted and then cut
down whеп they аrе mature. The process then repeats.

uncertainty factor [N-coUNT-U'1] Ап uпсеЁаiпtу factor is а пumЬеr used to divide LOEL оr NодЕL levels to
estimate values for the entire human population.

unsanitary [ADJ-U4] lf а place is unsanitary, it is extremely dirtу and likely to cause disease,

urЬап agriculture [N-COUNT_U4] Urban agriculture is the process of growing, collecting, and distributing food in а city.

urban heat is]and [N-COUNT-U4] An urЬап heat island is а metropolitan аrеа that is much warmer than the rurаl
areas that surrоuпd it,

urban sprawl [N_UNCOUNT-U4] UrЬап sprawl is the spread of а city beyond urЬап and suburban areas into rural areas.

urbanizatjon [N-UNCOUNT-U4] Urbanization is the process of а town or city expanding in size because its
population is increasing,

UV light [N-UNCOUNT-U15] UV (ultraviolet light) light is light with а lower wavelength than vlsible lighi that can Ье
used to break down organic compounds and treat contaminated groundwater.

vehicle [N-COUNT-U12] А vehicle is а mode of transportation used оп lапd.

vehicular accident [N-coUNT-U13] А vehicular accjdent is ап accident that causes two vehic]es ,to c.esh lnto each other.

virgin material [N-COUNT-U11] А virgin material is а material that has not Ьееп processeo' оr ,Sэс , э:,

vitrification [N-UNcoUNT-U15] Vitrification is а method of isolating groundwater contaminantS Ь', -_.: -] а-э
cooling the surrounding soil into glass.

VOCs [N-CoUNT-U5]VOCs (volatile organic соmроuпds)аrе substances that сап evaporate at very lo,,,,, :этэ:.а:--:з
and are potentially harmfuIto the environment and human health.

Waste water [N-coUNT-U5] Waste water is water that contains waste after being used Ьу humans.

water pollution [N-UNcouNT-U5] Water polIution occurs when unwanted materials are present in а body of water
and adversely affect it.

wells-to-wheels [ADJ-U12] lf something is wells-to-wheels, its environmental impact has been analyzed from the
beginning of its life cycle (the fuel extraction process) to the end (when it is transporled to а gas station).
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