AP® ENVIRONMENTAL SCIENCE
2014 SCORING GUIDELINES

Question 1

(a) State whether you agree or disagree with each of the following remarks made by
Dr. Kull. For each remark, provide one justification for your position.

(i) “Nuclear power plants produce no dangerous solid waste.”
(1 point can be earned for disagreeing along with one of the following justifications)

Radioactive wastes are produced (must be stored for long periods of time)
Spent fuel rods are radioactive

Clothing, gloves, tools are radioactive

Radioactive waste results from accidents

(Note: No point can be earned if the student states that they agree with the argument.)

(ii) “Using nuclear power plants avoids the release of greenhouse gases.”
(1 point can be earned for a correct justification of the stated position)

Position Justification
Agree e Fossil fuels are not combusted
e The normal operation involves no combustion
Disagree e GHGs are released when fossil fuels are used during the mining,

transportation, enrichment processes of fuel, construction, and
decommissioning of nuclear power plants

e  Water vapor is released

(b) If the plan for a nuclear power plant in Fremont is approved, it will take several years
for the plant to be built. Describe TWO environmental problems that could result from
the construction of the plant (i.e., prior to operation).

(2 points: 1 point for each correct description. Only the first two descriptions can earn a point)

Habitat or riparian area destruction/fragmentation at the construction site
Disruption of habitat caused by the installation of power lines

Water pollution/stormwater runoff

Soil compaction from the construction process or by machinery use
Sediment runoff/erosion in wet weather

¢ Noise pollution from machinery

e Construction waste disposal/landfill

e Gases/pollution emitted from machinery such as CO,, NO,, SO,, CO, PM

(Note: Only problems relating to the construction of the power plant can earn a point.)
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Question 1 (continued)
(c) Suppose that the nuclear power plant is constructed on the Fremont River site.

(i) Identify the most likely pollution threat that the plant will pose to the Fremont
River as a result of the plant’s normal daily operation.
(1 point can be earned for correctly identifying thermal pollution as the most likely pollution
threat. Release of radioactive wastes is NOT part of the nommal operation of a nuclear power
plant)

(ii) Discuss one potential ecological consequence of the pollution threat that you
identified in part (i).
(1 point can be earned for discussing an ecological consequence of thermal pollution)

e Decline in dissolved oxygen (DO)

e Impacts on biodiversity

e Thermal shock in organisms

e Increased rates of metabolism in organisms
e Increased bacterial growth

e Increased incidence of disease in fish

e Increased algal growth

(iii) Identify a system often used in nuclear power plants to reduce the pollution you
identified in part (i).
(1 point can be earned for identifying an acceptable system)

e (Cooling towers
e (Cooling ponds and canals

e Longer discharge pipes (increase the distance between the power plant and the discharge
point)
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Question 1 (continued)

(d) Describe TWO specific steps that Fremont residents and/or businesses could take to
reduce the use of electricity.
(2 points: 1 point for each correct description of a valid step to reduce the amount of electricity
being used in Fremont)

e Replace existing appliances with more efficient appliances (e.g., air conditioners, heat pumps,
refrigerators, stoves, hot water heaters)

e Replace electrical appliances with gas appliances (e.g., stove, hot water heater)

e Switch to passive solar heating or cooling techniques

e Replace incandescent light bulbs with CFLs or LEDs

e Replace a conventional water heater with a tankless hot water heater

e Increase insulation (e.g., walls, ceiling, hot water heater)

e Turn thermostats down in the winter or up in the summer

e Turn off electrical appliances when not in use

e Unplug chargers

e Develop a series of public service announcements (PSAs) to educate the public about how to
reduce electrical consumption

e Other appropriate techniques

(Note: points earned for reducing electrical use, not for replacing the source of the electrical
power.)

(e) Identify a specific nuclear power plant at which a major accident has occurred. Explain
one environmental consequence (other than effects on human health) of a nuclear
power plant accident.

(2 points: 1 point for identifying a plant where a major accident has occurred and 1 point for
explaining an environmental consequence of a nuclear accident)

The following are acceptable nuclear power plant accident sites:
e Three Mile Island

e (Chernobyl

e Fukushima Daiichi

Correct explanations of environmental consequences due to radiation leaks include the following:
e (Cancer/tumors in animals

e Radioactive contamination of plants or animals in food webs

e Genetic mutations

e Death of plants or animals

e Impacts on biodiversity

e Impacts on plant or animal population size

(Note: The explanation does not have to be linked to the specific accident; however, if the
explanation is linked, it must be correct.)

© 2014 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



PAGE FOR ANSWERING QUESTION 1
Q) (N T disoqree uith $his Sleement because nutleos
pouer pro duces highly radioactive woste. This

waste is very nlana;erous it can cause (oncér and
deod'h N hUMans.

() Yes, Wouclear power deges [elecse greenhovse goss
Se T Aisagree UUQ‘H'\ this 54a\~emenf~k—)o Durrm

Tle Oooluna/ process. of MHe oradvaﬁdn o f nuz*/t’a/

power water me LS eieas'eol from tie codlicg
towers MNater Vapor s oM ar(eqhouse gers bot

i+ S+ covges He Earth 40 warm.

b) 1. One  envicen pqental ‘.mpaof would  be te. Adistruction of

halodet for Ofganisms becavse of Yo, rengoved 0F treeg

1 Make (oom Hor +ie Nuoleo power 'olank

2. Ouring e pon strue tign 'ﬂhaﬁe ifon S+ Fence ;s noi

pot upor pet propefly installed sediment can move inte

$treams ('owso;ng los< ia Jrvbinty or [acik of sunlight

e EMeiing Tfle voatel;, 15 gnofiec endiroamental impuct.
Tl Aisturbawe of the oo\ s pavsed by oastecetion

Hen ' +  raing Hhat s\ podld ron of€ i tiere
S ne sttt ferve ‘nsdalled.

Q\ () Thermal Polluhon wold be T  threay fcom
(l_ warm wates from e Avcléar plant

dey o duy operation T4 tie Gettiog

5 be'-f\c; d'scha\rqed ints Tle  river [+ can Shak

fle fish Which apold gi | Hem o Caose He dissolved>

GO ON TO THE NEXT PAGE.
5=

©2014 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



| fra

ADDITIONAL PAGE FOR ANSWERING QUESTION 1
07 levels 1o dro() Decavse Lowm watrer doesn
Ho)(\ 0y 05 well as ool woeter does.,
(I\\B(‘OO,W\G "’owerj store 5 “wexer  uniill 1+ Cods
ensogh o be et oot bock jnte e civer
SO 1t does not  coosze Hav mal ool ladion
(D .FreMon-t—s cidizens pcan  shyt oFf [ights when

ey leave o room which wolld decvease +ireirs
elec-ﬁic]wl-;/ derand.

2. Fremond'’s citisens con g olso g tvn Fieir
electric. thermostor down 4 ss tHe hant doesn's
Jorn an hen oy don't need tle hoat. This
wodd 4lse lessen Al de prand on elec Fricity
P\)Fuzﬁshcmo\,‘rbmn.m water \”'\o:}' (ers Pumped
10 000l ddewr tle reactors have noiw been
{)01’]'*’“0\}(‘10:\?0‘ w\'ﬁ\ (adio active (5, ’rszes; So Fleve
16 less  ogvaible  water 0 homon or anydile -
0r4anr$ms 1o USe wWith odt oc#/ra Sic K, TFe
oceon {3h have [ren contaminatid 4z which

con (aeose o food  shor +ag;e for /?u/'/!oms
Gr O’ﬂer onitmals.

GO ON TO THE NEXT PAGE.
-6~

©2014 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



PAGE FOR ANSWERING QUESTION 1

(A)(:) T diSaat@ Rakx  rudeer plowks prodmee no domgas  u)rd  usr  becous

Ty ovkwally podue worardous gt §p M M Gam of s

ekl TS Dt dulke vy hmj Fwe geemds b btcome safe da
o M twenr of adiariv. fn oaweple wowd b unmnam 239

B ons At Rt e Std e powar plents  oF _vpaler gvnd.
Gi) +  agtt Awat nuder powee  RventS Aws st of 8“’“""‘“

Ams btcamsr Smw\hf powec b‘F S\Ar"wrﬁ water 40

e do drve a4 ducbine and Nunbr e Dossd Quets of

ofwsr  subSd eSS ar purned v ondule gren ow  4as
fm-‘fst'w\s.

(Q One  tywibnnmionial grb'-kw\ WM W e cumofe B e o Stowtn

Skt DAt M e T+ TS bt;‘h\‘, kwil OW.  Maotwer  Probitomn
Would  be A clm;vj o \wd  amd  destaurim 0f  habipay  H
?mvrh Me arn b Wwild Qe portr plavt o waiva  wowd
Efrupt Aw  tw N vl ppssiviq lower  biogliversity -

T mogr evly po\\ukrw\ AMmreat would  be Acmma) pollutmn ,
Ane ‘\Tg'hlﬂ howbed v, By e d«'v"\i operR AN,

Gi) One  potentmml woloynal comsquonte would b By &  dop i

drsso\wd OXYAtA o e e dwe by A ot watve fawm

Ao plewmt Wit wowld  pae > drRRaLl for  soVVW

Sprers v survive.

Git)  Power ofmats  ofin P Sall woly  yskrms 2 Awar  fwe  webre

Doy drsmangt bk o  ™Me  rac TS5 ot ps  bok. ey

POLEIS  AlSH  pAmy  Pagdudt @ertny K uake to st

GO ON TO THE NEXT PAGE.
B

©2014 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



ADDITIONAL PAGE FOR ANSWERING QUESTION 1

A drsplwd oxygnn tonont.

() Famont  crstdevrs  amd  husmess  (pwa  Switta X

e

LED It owlbs  tnGuwd  of  ThumdesuwkS g5 el as
Al

‘S Mot LEERmMNE  AppliomitS  swm  as twrqy e appinas,

Wi/ Vhnddymads:

(8) Cwernobm\  Was & vwadesr  &cddent Dt oppugd o e

former  Sovet Unmm. Twis  wpclewr  aculent caustd  wiassive

st 08 pdmdn v tare e surpund g onvnramond

I U nsuivd  <a Aroal Al plamt death 4S5 wo  as

Adrakins ™ ONA Nt Cond fihut navadXms o A

amiald. TR W eSS (o) o ded  Zong,

GO ON TO THE NEXT PAGE.
-6-

©2014 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



PAGE FOR ANSWERING QUESTION 1

oL disagcee wity Parela Kull on o ideo Hoad
Nugifac doeC Plonts curec&e/orat\“@‘L ne dengefous soli) Llagte,
fee @na ok Jas («or'm\eH\v £alse becaus e thtough e
proCess of (thm (\\A(\ecnf tnefay, speny €utl Cods Corpin
Which el very (‘md.oQ\d’NE and hxkp ‘“’\O\Udﬂdc ot weals $o
¢ comg_saft Mgs{r hmesi e Cuel tod at tade oF ucan.um/
a Cad’e octive elenenl:

\1&\50«\(% Wit Ms Kulls Cemack that no oCeeh hovge

| ! ¢ i !

¢ oUWl 15

\a\J¢ A‘;Sg o\l 0Ced ‘meﬁ “ag !q(;;?ﬂ: and Most Abun (‘Iarr-}' 5\(99(\"

\wuse gase (n The a*,mgép\nerg ' \atec/apou’

\‘\\, T\\_p\(omgm(\”\m\ of The Poil .‘f){—PlM"i' rould (auge
' 1 ’ b : AN, N
af ‘G)(esﬂ;(y May be d6Hmyed ,_ﬂqj___mﬂmizm_ﬂ_LmMman’
”MMMMMMM%
ﬁwuauimﬁmﬂﬂwmuwu
\o‘( Used Yo (o sHoiack \uu‘.,\_&m;\j@ﬂ (otmufe 6 4he oK
. Seri

Cucly us gdseline and Celease \natm full el qoas )ke
(a\Nmn o!.m(.de and pdlael qCea house Wffs,

GO ON TO THE NEXT PAGE.
-5-

©2014 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



€8
ADDITIONAL PAGE FOR ANSWERING QUESTION 1

C.\ l\ Ns o cecn\¥ of The daily OWQ\hon of e plant,
(‘(k&mck(\* \K MwH’(m\ LU\ as coprﬂ '-C\AP\ ©dS and U\(amum
ey leak | ndo ’“\P o\four\:{wo\Hf and FoeMont CiVele anS
ce»\\Ae\ImhMy (st abnoConaliiles in e oCarnisme of
Pt CEC Sucly ASQS\/\ \eqetation fucHes, S0
1DT\!\P pell A ¥ian 4(0("\ ’(N’ D‘A(\l-\' rou\ft (a4 2 alnacmll
and Mml];\honq LN ’rw OCQAHI(ACO'F Yhe (| Ver Sacl ag
3 SL\ \leqﬂaf’nn erws PH
m)_{"\_aﬁ JHMM h) o(PV(’(\'\ \eako\qe Cadiodactive Nkrha(,n{ (3
steced \n CO(\((H{ Jal\Ks W ’r(n Peay um@eneirm\o\p
layecs,

1l dfes

d) O cedue The up of e)eLJrr.(,h// Freerant
Ces1dends Gouly L)uv eneC4y stac o\oﬁlmnrec s tch

ace Moy PC€ (1e04 {:OC (aalciny (\ﬁmr\l’\r\d\/(?*\—r The Cesidents
(ould alsp f?D\m(o cew\\o\r m(mmm \m»\ bulbs oty

\ E9 m\n%mnﬁ il fucn o umm( Liglats,

(\ A MC\'\O( w\((fJPH ﬂﬁ or(u(’ed of o nulla
Podc’ci)!an+ oltuCe f in kamb,,m Japn, Ta This d((jdenf
a\JI c\al WaVl s+ Cuck jo‘l)m/ (a ys; Ng o MQ\H@\AIA at
the  power D[qm‘ h M ay0C roﬂw%wnw of This ocmlance
Was )5\'\(7 ‘Omko\o\e £ F(AC’IDAA'UQ Waste (nto the Su(rnundmj
aCras, \\/\m rau%(d A d;l’o‘g‘g ,o(‘ M)\m/ éfdlotﬂmmc e

GO ON TO THE NEXT PAGE.

©2014 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



ADDITIONAL PAGE FOR ANSWERING QUESTION 1

_befln the Macing 5urcow\o(‘,@q and onland £u((Oud/ngs,

GO ON TO THE NEXT PAGE.
7=

©2014 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



AP® ENVIRONMENTAL SCIENCE
2014 SCORING COMMENTARY

Question 1
Overview

This intent of this question was to have students demonstrate knowledge of the potential impact of
nuclear power plants on the environment. Students were asked to defend or refute statements as to
whether nuclear power plants produce no dangerous solid wastes and as to whether they produce
greenhouse gases. Students were asked to describe two environmental problems that could result from
building a nuclear power plant adjacent to a river. Additionally, students were asked to identify the most
likely pollution threat, to the river, from normal daily operation of the plant, discuss an ecological
consequence of that threat, and identify a system that is used to reduce that pollution threat. Students
were asked to describe two specific steps that could be taken to reduce the use of electricity. Finally,
students were asked to identify a nuclear power plant that had a major accident and explain an
environmental consequence of an accident at a nuclear power plant.

Sample: 1A
Score: 10

Two points were earned in part (a): 1 point in (i) for disagreeing by saying “nuclear power produces highly
radioactive waste” and 1 point in (ii) for disagreeing that nuclear power plants do not release greenhouse
gases by stating “water vapor is released from the cooling towers. Water vapor is a natural greenhouse
gas.” Two points were earned in part (b) for describing that “distruction [sic] of habitat for organisms
because of the removal of trees” and “sediment can move into streams ... lack of sunlight entering the water”
as two environmental problems associated with building the nuclear power plant. Three points were earned
in part (¢): 1 point in (i) for identifying “thermal pollution” as the most likely pollution threat to the river; 1
point in (ii) for discussing that the warmer water “can shock fish or kill them” as an ecological
consequence of thermal pollution; and 1 point in (iii) for identifying “Cooling towers" as a system used to
reduce thermal pollution. Two points were earned in part (d): 1 point for describing that citizens could “shut
off lights” and 1 point for describing that citizens could “turn their electric thermostat down so the heat
doesn't turn on” as steps to reduce electrical consumption. One point was earned in part (e) for identifying
“Fukashema [sic|” as a nuclear power plant where a major accident has occurred.

Sample: 1B
Score: 8

Two points were earned in part (a): 1 point in (i) for disagreeing by saying “hazardous waste in the form of
nuclear reactor cores that take very long time periods to become safe” and 1 point in (ii) for agreeing that
nuclear power plants do not release greenhouse gases by stating “no fossil fuels or other substances are
burned to produce greenhouse gas emissions.” One point was earned in part (b) for describing that “clearing
of land and destruction of habitat” is an environmental problem associated with building the nuclear power
plant. Two points were earned in part (¢): 1 point in () for identifying “thermal pollution” as the most likely
pollution threat to the river and 1 point in (ii) for discussing “a drop in dissolved oxygen in the river due to
the hot water” as an ecological consequence of thermal pollution. No points were earned in part (iii). One
point was earned in part (d) for describing that “residents and businesses could switch to LED light bulbs
instead of incandescents” as a step to reduce electrical consumption. Two points were earned in part (e): 1
point in part (e) for identifying “Chernobyl” as a nuclear power plant where a major accident has occurred
and 1 point for describing “animal and plant death” as an environmental consequence of the accident at
Chernobyl.
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Question 1 (continued)

Sample: 1C
Score: 6

Two points were earned in part (a): 1 point in (i) for disagreeing by saying “spent fuel rods remain which
are very radioactive and take thousands of years to become safe” and 1 point in (ii) for disagreeing that
nuclear power plants do not release greenhouse gases by stating “water vapour is emmitted [sic].” Two
points were earned in part (b): 1 point for describing “First, animal habitat and forestry may be destroyed,
causing a migration or movement of animals” and 1 point for describing that many construction vehicles
would use gasoline “and release harmfull emisions [sic] like Carbon dioxide and other greenhouse gases”
as two environmental problems associated with building the nuclear power plant. No points were earned in
part (c). One point was earned in part (d) for describing that residents could also “replace regular
incandescent ligh [sic] bulbs with LED light bulbs” as a step to reduce electrical consumption. One point
was earned in part (e) for identifying “Fukishima [sic]” as a nuclear power plant where a major accident
has occurred.
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