AP® ENVIRONMENTAL SCIENCE

following.

Question 1

2010 SCORING GUIDELINES

(a) Choose any ONE of the three pollutants mentioned above and respond to each of the

(i) Describe one specific source, other than the local chemical plants, for the toxic

pollutant you chose.

One point can be earned for the description of a specific source of the pollutant. (Only the first

answer is scored.)

PCBs Mercury Lead
Transformers Coal burning Paint
Miscellaneous Gold mining Water pipes
electronics Thermometers Lead glaze on ceramics
Hydraulic systems Barometers Gasoline additives
Gas pipelines Thermostats Lead bullets and shot

Mining equipment
Lubricants

Pesticides

Wood treatments
Printing ink

Paint

Carbonless copy paper
Plastic

Waste oil

Roofing materials

Compact fluorescent
lightbulbs

Switches
Appliances
Dental amalgam (fillings)

Use of Hg in cultural and
religious practices

Batteries
Jewelry
Fungicides

Mine waste containing
mercury

Cosmetics
Jewelry

Traditional foods and
medicines

Batteries
Electronics
Mine waste containing lead

Smelting
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AP® ENVIRONMENTAL SCIENCE
2010 SCORING GUIDELINES

Question 1 (continued)

(ii) Describe how the pollutant you chose enters the human body and one specific effect
it can have on human health.

Two points can be earned: 1 point for describing how the pollutant enters the human body and
1 point for describing one human health effect of the pollutant.

How the pollutant enters the human body (Only the first answer is scored.)

PCBs Mercury Lead
Ingesting seafood | e Ingesting seafood contaminated with e Ingesting food or water from
contaminated with mercury ceramic tableware produced
PCBs e Ingesting food or water contaminated by | With lead-containing glazes
Inhaling dust soil, mine waste or particulates ¢ Ingesting food or water
contaminated with containing mercury contaminated by soil, mine
PCBs waste, particulates or

¢ Inhaling mercury vapors (from broken . e
plumbing containing lead

Absorption thermometers, barometers, compact
through skin fluorescent lightbulbs, etc.) e Ingesting lead-based paint
Drinking e Absorption through skin e Inhaling dust or vapors
contaminated e Medical and dental procedures contaminated with lead
water
Human health effects (Only the first answer is scored.)

PCBs Mercury Lead
Birth defects e Birth defects e Birth defects
Nervous system damage e Nervous system damage e Nervous system
Brain damage e Brain damage demage
Learning disabilities e [earning disabilities * Brain damage
Mental retardation e Mental retardation * Learning disabilities
Paralysis e Paralysis e Mental retardation
Attention deficit disorder e Attention deficit disorder * Paralysis

e Attention deficit

Damage to the reproductive | e Reproductive system damage )
system disorder

e Feminization Kid d
e . idney damage
Feminization e [ow sperm counts

e Hearing loss
Low sperm counts e Hermaphroditism .g
Hermaphroditism « Kidney damage e Anemia
e [iver or stomach

damage

Cancer e Hearing loss

e Minamata disease
o Autism*

* While controversial, published studies
have suggested a link between mercury
and autism.
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AP® ENVIRONMENTAL SCIENCE

2010 SCORING GUIDELINES

Question 1 (continued)

(iii) Describe TWO specific steps, other than an outright ban, that a city or nation can
take to reduce the threat posed by this pollutant.

Two points can be earned: 1 point for each specific step that will reduce the threat posed by the
pollutant. (Only the first two answers are scored.)

PCBs

Mercury

Lead

Educate people about how to
avoid PCBs

Substitute safer alternatives
for PCBs

Replace products that
contain PCBs with different
products

Collect and safely dispose of
products containing PCBs

Set and/or enforce policies
that limit the production, use
and discharge of PCBs

Phytoremediation of
contaminated areas

Treat water supplies to
remove PCBs

Restrict fishing for species
known to have high PCB
concentrations

Dredge contaminated
waterways

Wash contaminated soil

Incinerate contaminated soil

Elducate people about how to
avoid mercury

Substitute safer alternatives for
mercury

Replace products that contain
mercury with different
products

Collect and safely dispose of
products containing mercury

Set and/or enforce policies that
limit the extraction,
production, use and discharge
of mercury

Phytoremediation of
contaminated areas

Treat water supplies to remove
mercury

Restrict fishing for species
known to have high mercury
concentrations

Remove, cap or contain mine
waste with high mercury
concentrations

Use technology to remove
mercury from coal and
smokestacks

Reduce coal burning

Clean up mercury spills

Educate people about how to
avoid lead

Substitute safer alternatives
for lead

Replace products that
contain lead with different
products

Collect and safely dispose of
products containing lead

Set and/or enforce policies
that limit the extraction,
production, use and
discharge of lead

Phytoremediation of
contaminated areas

Treat water supplies to
remove lead

Remove, cap or contain mine
waste with high lead
concentrations

Remove, cap or contain soils
with high lead
concentrations

Remove lead-based paint
from painted surfaces
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AP® ENVIRONMENTAL SCIENCE
2010 SCORING GUIDELINES

Question 1 (continued)

(b) Give one reason why Dr. Egguen is correct in asserting that children are particularly
susceptible to toxic pollutants.

One point can be earned for a correct reason that children are particularly susceptible to toxic
pollutants. (Only the first answer is scored.)

e (Children take in more water, food and air per unit of body weight than adults.

e (Children often put dirty objects or hands in their mouths.

e (Children have less developed immune systems.

e The liver of a child does not metabolize pollutants as efficiently as the liver of an adult.

e The growing organ systems of children are more sensitive to pollutants than the mature
systems of adults.

e Children will accumulate pollutants for a longer period of time than adults.

(c) An important contributor to global climate change is the release of CO, from the rapidly
increasing number of coal-burning power plants in China. Assume that the coal burned
at these plants to provide the power to manufacture a single MP3 player releases 40 kg
of CO, and that it costs $S0.75 to capture 1 kg of CO, and keep it from entering the
atmosphere. Determine the cost, in dollars, to capture the total amount of CO, released
from manufacturing one MP3 player.

Two points can be earned: 1 point for a correct setup and 1 point for the correct answer. (Units are
not required.)

$0.75

Vg, x — =330
X 1 kegCO, $
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Question 1 (continued)

(d) Coal-burning power plants also release other pollutants, including nitrogen oxides (NO,),
sulfur oxides (SO,), and particulates. Select one of these pollutants and identify one

technology that can be used to remove it from the waste stream of coal-burning power
plants.

One point can be earned for identifying a correct technology for the pollutant selected.

NO, SO, Particulates
e (Coal gasification e (Coal gasification e (Coal gasification
e Fluidized-bed combustion e Fluidized-bed combustion e Fluidized-bed combustion
e Burning pulverized coal at e Scrubber e Scrubber
reduced temperatures e Removal of sulfur prior to e Filters
e Selective catalytic reduction burning coal

e Baghouse filter
o [Flectrostatic precipitator

e Cyclone separator

(e) Discuss TWO reasons why a multinational company would choose to build a
manufacturing facility in India and/or China rather than in the United States or Europe.

Two points can be earned: 1 point for each correct reason that is discussed. (Only the first two
answers are scored.)

e [ess stringent environmental regulations

e Lax enforcement of environmental regulations
e [ess expensive labor

e Large populations of workers willing to work for lower wages
e Fewer workplace regulations

e Lower health-care costs for workers

e less expensive property

e [ess expensive raw materials

e TLower/fewer taxes and fees

e Government subsidies

e Lower litigation costs

e [xpansion of markets
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(¢) An important contributor to global climate change is the release of CO, from the rapidly increasing number
of coal-burning power plants in China. Assume that the coal burned at these plants to provide the power to
manufacture a single MP3 player releases 40 kg of CO, and that it costs $0.75 to capture 1 kg of CO, and
keep it from entering the atmosphere. Determine the cost, in dollars, to capture the total amount of CO,
released from manufacturing one MP3 player.

(d) Coal-burning power plants also release other pollutants, including nitrogen oxides (NO, ), sulfur oxides
(S0,), and particulates. Select one of these pollutants and identify one technology that can be used to
remove it from the waste stream of coal-burning power plants.

(e) Discuss TWO reasons why a multinational company would choose to build a manufacturing facility in India
and/or China rather than in the United States or Europe.
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(c) An important contributor to global climate change is the release of CO, from the rapidly increasing number
of coal-burning power plants in China. Assume that the coal burned at these plants to provide the power to
manufacture a single MP3 player releases 40 kg of CO, and that it costs $0.75 to capture 1 kg of CO, and

keep it from entering the atmosphere. Determine the cost, in dollars, to capture the total amount of CO,
released from manufacturing one MP3 player.

(d) Coal-burning power plants also release other pollutants, including nitrogen oxides (NO, ), sulfur oxides

(SO,), and particulates. Select one of these pollutants and identify one technology that can be used to
remove it from the waste stream of coal-burning power plants.

(e) Discuss TWO reasons why a multinational company would choose to build a manufacturing facility in India
and/or China rather than in the United States or Europe.
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(c) An important contributor to global climate change is the release of CO, from the rapidly increasing number
of coal-burning power plants in China. Assume that the coal burned at these plants to provide the power to
manufacture a single:MP3 player releases 40 kg of CO, and that it costs $0.75 to capture 1 kg of CO, and
keep it from entering the atmosphere. Determine the cost, in dollars, to capture the total amount of CO,
released from manufacturing one MP3 player.

(d) Coal-burning power plants also release other pollutants, including nitrogen oxides (NOX ), sulfur oxides
(SO, ), and particulates. Select one of these pollutants and identify one technology that can be usedto
remove it from the waste stream of coal-burning power plants.

© If%%ss T’#‘\Dr(e)asons why a multmatlonal company would choose to build a manufacturing facility in India
and/or China rather than in the United States or Europe.

0\\ l\I chose @l cnd o Seufce O\Cw could cpme from @l
waste. Mef‘cq(\/ can be. leached from tems thot contain the element
cm& Zan be Ca(*(‘pea[ 'E Seufces: 0:F wajne(‘ , .

\M%uf\/ Com eﬂ"‘ﬁf the bOOIY ‘l’k’\(‘m{gl\ ur\Sol'Pe, ,/‘/_ nking
.wajcef % A WLHCJ/\ a PQPSOn lqas OI(“unk Oci' op If*e,ap]./
D(‘mktrw wq+e(“ Wn'Hn mercwy can o‘qmqqa 'H\e Nef” V'DuS §v.$‘7(9n
and ceecin pacts of the bra,

;\ Reo'uce of e,),m'nm{ﬁ ‘H/\e, use O'F PPOO)MC/ S ‘H'\o‘"}' CO!’#QA
merourv Then for the exishag mercucy in bodies of woder
use worbr ‘l’Feajrmerff [“\&‘HWGQS 4@ reofq,ce, or e,)nmmdle
‘e meccury confeat of the wolen
\'h She is correct in that assertion becauce there boclies
“haven’t A&vebped Cesistance, %‘ The children might acer~
.CQQ’T\"’L’\; Aﬂﬂk ’F‘VY\ an («LIISO(‘Pe dhnkmq afeq a/)o/f Q6+P¢9I~'
soned due to the DO“\X\'C(JII( in Hhat e aren @chf-&r |
d L{'OW ¢ ﬁ075 "1w30

‘4 0.75 l b@g.f
__10,
300 %

—

GO ON TO THE NEXT PAGE.
-5-

© 2010 The College Board.
Visit the College Board on the Web: www.collegeboard.com.



) s M 2/
ADDITIONAL PAGE FOR ANSWERING QUESTION 1

J)Ome/ 'Eedn r\oloos\/ ‘ﬂ\a‘F the Oowor Dlam% can use s a ‘A\H&"
"ro femove (’aﬁtscu]aﬁs Camgo/ by %c Mﬁ‘%& J‘A‘e’m '
e_\ On& {"ea Son ulﬂy a_Muy )%nor/rma/ campany ] wou}o/ Céoa.re
afunq of Lnahq IS [)ecausca these tuwo Counties have He
Pe werld, e will b
Qymocmvs ofbolua!'s in Those fwo counes
‘ﬂ’\al\ ‘\X\c VS er Emfbpe whith hove Srfmuer‘ Mu cﬂ"mS‘ Are—
W\@(‘ Ceagoen w'fw womof bz pesources, a\mq —psf mé“v’anaa
has the lacgest omevt ot coal reserves and e lora,eﬁ 2
nwmb&r of coou‘ Power D‘om'f's cur(‘enﬁv ﬂm{s moCe &/ac:}Trava
will Le mwm\eae for e Com fany focher %om U.S cfb@ﬁ

GO ON TO THE NEXT PAGE.

© 2010 The College Board.
Visit the College Board on the Web: www.collegeboard.com.



AP® ENVIRONMENTAL SCIENCE
2010 SCORING COMMENTARY

Question 1
Overview

This was a document-based question based on a mock newspaper article. The article reported on the
effects of industrial pollution in an Indian town. Students were asked to describe a source, pathway into
humans, human health effect and public measures for the control of PCBs, mercury or lead. In addition,
students were asked to explain why children are more susceptible to toxic pollutants, to perform a
calculation and to identify a type of technology that can reduce the amount of NO,, SO, or particulates
from the waste stream of coal-burning power plants. Finally, students were asked to explain why a

company would choose to build a manufacturing facility in China or India or both rather than in the United
States or Europe.

Sample: 1A
Score: 10

Five points were earned in part (a). One point was earned in part (a)(i) for stating that paint is a source of
lead. Two points were earned in part (a)(ii) for stating that “[b]reathing in lead paint” could explain how
lead enters the body and for citing “liver damage” as one human health effect of lead. Two points were
earned in part (a)(iii) for suggesting “[s]elling bird shot that doesn't have lead in it” and paint containing a
substitute for lead.

One point was earned in part (b) for stating that children have a less developed immune system.

Two points were earned in part (c): 1 point for a correct setup and 1 point for the correct answer.

One point was earned in part (d) for stating that a scrubber can remove particulates from the smokestacks.

One point was earned in part (e) for stating that “the price of labor is cheaper” in India and China.

Sample: 1B
Score: 8

Five points were earned in part (a). One point was earned in part (a)(i) for stating that paints are a source of
lead. Two points were earned in part (a)(ii): 1 point for stating that “ingesting ... chipped paint” explains
how lead enters the body and 1 point for stating that “brain damage” is a human health effect of lead
exposure. Two points were earned in part (a)(iii) for stating that substitutes can be found to make products
safer and for suggesting that “rewards or incentives” be used “to help families replace products that may
still contain lead.”

One point was earned in part (b) for stating that children “eat dirt and chew on things.”
No points were earned in part (c).

One point was earned in part (d) for stating that scrubbers can remove sulfur oxides from the waste
streams of coal-burning power plants.

One point was earned in part (e) for stating that there are fewer strict regulations in India and China.
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AP® ENVIRONMENTAL SCIENCE
2010 SCORING COMMENTARY

Question 1 (continued)

Sample: 1C
Score: 6

Two points were earned in part (a). No point was earned in part (a)(i). One point was earned in part (a)(ii)
for stating that one human health effect of mercury is “damage” to “the nervous system.” One point was
earned in part (a)(iii) for stating that mercury pollution could be reduced or eliminated with “water
treatment methods.”

No points are earned in part (b).

Two points were earned in part (c): one point for a correct setup and 1 point for the correct answer.

One point was earned in part (d) for stating that “a filter” can “remove particulates.”

One point was earned in part (e) for stating that “[m]ore people will buy the company's products in those
two countries rather than the U.S. or Europe, which have smaller populations.”

© 2010 The College Board.
Visit the College Board on the Web: www.collegeboard.com.





