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IN CITY COUNCIL

MaFeh4*~
April 8, 2002

COUNCILLOR DECKER
VICE MAYOR DAVIS
COUNCILLOR GALLUCCIO
COUNCILLOR MAHER
COUNCILLOR MURPHY
COUNCILLOR REEVES
COUNSILLOR SIMMONS
MAYOR SULLIVAN
COUNCILLOR TOOMEY

WHEREAS: Uncontrolled exterior lighting is extinguishingthe night sky as well as wasting energy and
producingunnecessary glare; and

WHEREAS: In just the past decade, sky glow has doubled in intensity; and

WHEREAS: Controlling sky glow not only brings back the stars, it improves safety, health, energy
conservation, fiscal responsibility and protectionof the natural environment(see
attached); and

WHEREAS: Several cities, including Raleigh, North Carolina, Flagstaff, Arizona, Taos, New Mexico,
and Melbourne,Australia, have enacted ordinances to set standards for exterior lighting;
now therefore be it

RESOLVED: That the City Manager be and hereby is requested to confer with the Assistant City
Manager for Community Development, the City Solicitor and other appropriate staff to
report back to the City Council on what other communities have done and what
Cambridge can do to control exterior light, including a draft ordinance or suggestions for
an ordinance, along with possibilities for other actions such as public education and
incentives to make progress on this important issue.

In City Council April 8, 2002.
Adopted by the affirmative vote of eight members.
Attest:- D. Margaret Drury, City Clerk.

A true copy; ' "

attest:O )"T" g)7
D. Margaret Drury

City Clerk
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. ..
:- Time for county to turn its eyes to dark-skies issue

Keeping competition out :,1'

4t . .
4does not mean keeping z,'

.
business in! ?'. The nighttime skies over Taos afford us a view of the natural light show producedby stars and the moon. Those views

....
' .Juan's Wanderings '.i' are a little bit better today than they were three years ago when a task force launchedefforts to tone down excessively

J, bright lights in town.
·; '

, T' .

J; .

.

,.:" But the work is not complete. A county-wide dark-skiesordinance is still needed.
;Z
"1·'...,

',:" The fight against the onslaught of light pollution has, in the terms of one activisl beenmodestly successful.
t' '

X.'j!;.

' The Town ofTaos passed its ordinancein May 1999, about a month after the state passed its Nigtit Skies Protection Act,,,ij,'""-',;' ,-"" 'E'" Armed with the ordinance,task force members have been able to convince managers of several businesses to voluntarily
""An.

.

"" '- tone down their bright lights
- Holy Cross Hospital, Taos ProfessionalBuilding, TaosDetoxification Center, New:""""^'" '·'""'

f
Mexico Human Services Deµirtment's Mary Medina Building,and the Cielo Azul Housing Complex.· ,:·J - . ¶ . ^·1" 'i:' ,ii

'.-k ,,,.
' '

"" ' ."'"1.,,,,. Z'-" The comprehensivetown ordinance,hailed as one of the best in the nation at the time it was passed affords citizens a' 'Y,","='. ·."· .:':'i'
. .

,..
' ""·"' ",;" C venue to protest against 'light trespass" — light that spills over property lines, illuminating adjacent areas in an

:!:.,41 .-""' ,;'i otjectionable manner.
. .,

.:.
'.7|.'.,!!,,?;'.,'7":,

-

I))'
E,1:1'.

'" Any new lighting installed must conform to the regulations, and while pre-existing lights were grandfatheredin, the
L :t: ·"

' ordinancedoes require them to be brought up to new standards when they become inoperableand must be replaced.
SucceSs t!.,' '

· Stories "' The town's dark-skiesordinancedoes a good job of balancing the needs of lighting for security and recreationpulpjses
i with protecting the beauty of the nighttiine skies. By requiring lighting that is aimed downward and is shielded,the

. ,
'

,4'
bothersomeand potentially dangerous glare of outdoor lights is reducExL and views of the gorgeousskies above our town±"f'

:'!-' are enhanced The ordinancealso promotes energy conservation,which is increasingjy important to consumers.Kit
New Feature

" CarsonElectric recognizesthis and has been an active partner in the dark-skiesendeavor.

MEMORIALS
. <'" But ifthe state has an ordinance,why is it necessary for the county, or the town, to pass its own?

~ ' .·
m..

""'" " ' y 'S ": """" '"" " "' ".' ."
.

", :' ·3 ' " -= a· :"-
"":jC;{y:y+S,.:-~' t " "· - "g'"";' ·j"i"; ' c pcp" ,'! " ':

:'7:'.·
t'::"::!!:'i'i;'"')::!':'i;i--i':i[f""i"""i:"""~2' "l"!" The state ordinance is weak and doesn't go far enough. One task force membercharacterizedit as a piece of legislation""' {t!, iE !:? ', '

' 2i S;

that does little more than outlaw mercury vapor lights.
";.,r ' Z?.' "

T

.· ·

" '· ... , A)"
.

' " ' ."j;;.
""

.. ':. That's not enough. ¶

'<,- - .
.

e,:·.,..

, , · r , , . .e"f. .
,J

F iP " a :; '

'"'"
' 2 Repeated attemptsto get an ordinancepassed at the county level have failed, but those efforts should not be abandoned.

¥+'=a' ' ' 2'·.": .
'

" "' " "' ".
.,S '" j':,'

- ' ='y

'
' 'j.. Task force membershave spent the past year drumming UP support from outlying communities and neighborhood,>

, . . .

,
' i-. associations— a task they were given by county planning board members. To date, they have securedlettersofsupport

'

j
'

From PeMsco, Amalia and Costilla and abouthalfof the neighborhoodassociations.
"A #

y :

.
tEt"'

.,

' '
-

' '- That's impressive. It's enoughsupport to warrant a more seriouslook by county planning board membersand

i commissioners,who should turn theiT eyes to the skies to better understandwhy such an ordinance is ilnportant.
t >': '

';ji'" '

,
.

,,» .

, , ,
,L. * The fight againstthe onslaughtof light µ1lution has been modestly successM the past three years, but a county-wide

'

I dark-skies ordinanceis still needed. The state has an ordinance,but it is wcak and doesn'tgo far enough That's why this
issue warrants a rhore serious look by county planning board membersand commissioners,who should turn their eyes to

B'reakjnq Sr the skies to better understandwhy such an ordinance is important.
News ' A..·

.
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EI Mercado ·1
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MarketPlace #y- JNant to write a letter to our editor?
' g Qick here,Tempo .':":
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Current Lake Levels quanah - Light pollution - phenomenon of progress - is ' :j
'

" "

,

""

L

TimeS ecord "Nev

the biggest threat to the bright new star on the Quanah- ?y! '
""- ",)1 jj;"'-'j

_

'

.

TRN front page in pdf Croweii economic horizon: astronomy. ' C"' ·"

L
"J"-ly, i."' ,' ·',:,:J
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format From truck stops to dairies, new business shine against A>\ ·" a'-"; i.- ." :,, "
.

' "i::'.

the night sky. But as long as the light shines down - 'not up g; :i" s' "- i", ' a.' ,,,A:, ::' '

Click here to get Adobe " no one's complaining.
' :¥ "",!,

,';g' ."i '""" :-" -"",,t "Y-'.,;·'-""'

Acrobat jeri Turner leads star walks at Copper Breaks State Park
zLt? j,?, .-iji " ""nevv"j "'
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:during warm months of the year. '¢j;j " """""":. -,-
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Shop online localljr at "Astronomy is a big draw," Turner said. "We expect more "
"

'

;.4j"
· ·

"- ""
I?'

"' ."

ShopwF.com! than a thousand people, primarily from the Dallas area, to
visit the park to check out the dark skies this year. We're '"'Lm,'"'"""' '"7. . ,. .Recipes Ontine - Click seeing big jumps in attendance at the star walks." ' " "'

, s he "

here for a Taste of Copper Breaks lies about half-way between Quanah and ' '
.., = '

TodaY! Crowell - an economically-depressed part of Texas where '
" t

e
Zigg=

civic leaders smile at the thought of a new dairy or a prison.' Click here ror
TRNautomall-Search Turner does too. .

"

"
' """'"' "' '

OnLine for your next Besides leading star 'walks at the park, she Is the new
* '

vehicle! executive director of both the chamber of commerce and
industrial foundation in Crowell. .

weddinqs, Anniyersarjes Astronomy and industry can co-exist, she said. But she
,

i

and E'nqaqements keeps an eye out for light pollution - spillage and glare that
' '-)

spoil the night skies for star viewing.
"7 ' '

I

Subscribe to The Tjmes Properly shielded lights keep beams from shooting up into )*, i

Record Neyvs - the night sky. -

1

"To preserve natural resources and responsibly develop j

business in the same area, you have to plan it," she said. i
0

t"Planning is the key." '

W

The Texas Department of Trarisportation is playing by
ap ·MoneyjYews new rules to stem light pollution. Game pav HerQes

At two new rest areas TxDOT is building on U.S. 287 .ap PhQto Week southeast of Quanah, lights have sprung up like tall weeds TRN Trayel
with one, two and three pods each. When TxDOT flips the

\ap Faith switch, the lights will welcome security-conscious CuteCritters.com
nocturnal travelers.

0AP Travel" The new lights conform to Texas House Bill 91'6, Reunion Listingslegislation effective Sept. 1, 1999. Under the law, the .lights
Today in History meet anti-pollution standards. - .

. Lueck tn the News"When we put lights in, t'he requirements are a cutoff
luminaire if the output of the outdoor light fixtures is greater --

than 1,800 lumens," said Barbara Seale, TxDOT public TX Lotter'y Results
information officer at Childress. "The ones at the new park
will be built to these specifications." How Now joe Ellrown

b

http:y/www.tmon!ine.com/stories/O2032002/regionainews/29485.shtm! ·
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Ribbons & Rebukes The Mission of Madame Darkne'ss
P ·'

.g

Ribbon for a lone ranger. MikeMcGrath,

Nancy
CLinton 4)l))Ct|l}lCr |)ql|lg>c}(lt Ill j'.i'rlun; 1ols,.1( twob

' ; Montana's attorney general, didn't need a white in the m()rning. \1utiC. iSut |l)XtL'.l(|,,q}t f'c,l1". \\'ii.it thei
"

: steed to take a stand. McGrath filed a brief with a orty-eight-yearm)i(! uutci(mr Iightmg Jc'igncr cncoun-'I ·
! federal appeals court supporting PresidentClin- ters, she says. i.' ,1\\'c. ""I'hcrcX iu.r anc ()r tm' j.irt' there,

,

'
ton's rule protecting roadless areas of national

but every singl' light 1> Ul). .\n,j
,[,:j:) sitting there looking

out over the cityscii 'c ,lllj ,lsklng,'\'\'h\'?"'
forests, and in the process took on an entire posse Clanton is part of a team helping to carry out.:in order by (:.llit"orniil gov-of Western state officials who object to the plan_ ernor Gray Davis: Cut the state s outd(x)r-lightingenergy consumption. No
including his own governor. . one knows exactly how much energy the country uses on nighttime lighting,

but in California, her team has found |ighting kvcls at up to d hundred times
' ": "' " C 0 '" ' " ' ~." ' ' ' C L

"
" """ij':!.f'EiE:""c:"i':( "' )" Ribbon for doing the recommendations. "I don't believe in this kind ot" waste," says Chnton, a

,-'. ^""'
.

" $ "; '

. twenty-six-year member of the Illumination Em'ineerim' Societv ot" North
..,. , .n )

?' ' diaper duty (in a :? .7
.

" " ' America (IESNA) and head of its Outdoor EnvironmentalLighting Com-
, big way). Santa

. ,
' " .

,
' mittee. The advice the Colorado designer gives to Governor Davis will cut

i ,

Clarita,Californiav light pollution, promote©

put up $250,000 higher-quality lighting,
, .

.

· 0 0 0 0 0 "
toward the countrYs and 'reduce light tres-

.

iirst"ever disposable- pass—when illumination
,

K

0

~

diaper recyclingplant. If a diaper-collectionpilot ·
from one area, such as a

. .
brightly lit car dealership,

program set to begin by next summer is successful,
.

· spills into another, such as
-±jEi

, 'the plant will keep 6,700 tons of the most regret"
your bedroom. ' '

table aspect of parenting out of landfills each year. Clanton also has some-
' thing else to consider: the --

Rebuke for plane speaking. Responding to psychology of lighting'
criticism that his company's new sub-supersonic security. Most people still 'l-:

«·, ^ G '

. ..¶

passenger plane is environmentally insensitive- 'equate brighter lights with ,

:
. . .

greater safety. In reality, jbecause it will guzzle 35 percent more fuel than its
. . ,µasting light into an area

peers-Boeing vice-chairmanHarry Stonecipher
can make itless safe: It cre-.

was quite blunt. "There'splenty of fossil fuel still ates glare, which impairs
'

around,"he said, leaving listeners to wonderif he, vision; and an unevenly lit
himself, was one of those fossils. parking lot is full of shad'

ows, the lurking places of
Rebuke for kowtowing to the bottom fine. Two car thieves and their ilk Adding top shields to spread the light uniformlyover

.
"

r
· the ground and lowering the wattage corrects these problems. But Clanton alsodays after Wall Street Jou nal employees

wants people to feel safe. How much can she cut before the fear factor kicks in?
" received a memo telling them to turn off their To find out, Clanton and her team are talking to passersby in parking lots%

'

computers at night to save energy, they recYved of fast-food restaurants and car dealerships, asking 1)o\\' safe they feel and
another one instructing them to keep their PCS what they can" see. By comparing those subjective answers with precise

running. Why the sudden flip-flop? Insiders say . measurements of light uniformity, overall illumination, and glare, 'they

the financial paper had conducted onE of its
hope to determine the safety threshold.

.
So far, Clanton's research shows that the iji'^'cst problem is dare, whichbeloved cost"benefit analyses-and determined · "" "heartens her because it means that we may ultimately t"ee1 sat"er in areas lit

that saving electricity wasn't worth the two min" with fewer—not more—watts. "People are starting to sar no to intrusive
utes of work time each employee would lose wait" lights," she says. "That will save energv. But·it miqht ilso

ie(
our kids see the. O

X ' [E ing for the morning boot-up. .-J.B. stars again." Rachel X. \·\·'e!ssman
2
~
E
2 - -.---.. .... -. ._-. _-._.-~<
« .

Z ON GLOBALIZATIONj
While we are all competing, when will there be time for sex or music or books? Stop the world, lwant to get off.

! ,"" HOWARD STRINGER, CHAIRMAN OF SONY AMERICA
< ,
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Photographer: ' BACK IN 1955, RAY BRADBURY, MASTER OF HEAVENLY TALES FOR GROWN-UPS, WROTE 'g. .
. .4" .

.

P

4—

Richard 3Iimch :

a book for small children entitled Su'itch on the Night. It IVilS the storv of a lonelv little boy S:'.
,

V'
WTitle: Polaris Over Ak-Chin, who didn't like the Night, didn't like light switches, and wouldn't go out to play with other :D:

%'
1.28.98-1.29.98.

!

children after dark. Then late one evening, when the boy had all the house lights blazing, j:
g"'

9:03 P.Jl.-j:18 aai. a strange little girl named Dark came to visit and showed him how "You can turn the '
i:

" Camera: Deudort"Sxl0 Night off and on, just like you can turn a light off and on. IVith the same switch!" And
;" .i.

f
e

with 300mm k:is \vhen you switch on the Night, she explained, "You switch on the srars. The light stars, the ""-

.

Film: Kodak rps neg'nive bright stars, the true stars, the blue stars!" Stars like Polaris :ind others that etched the fine "
·"

. .. .
color film. ISO IUD circular lines in this seven-hourexposure ot" the northern heavens over the Arizona desert, '

. .

Exposure: taken from photographer Richard Misrach's The Sh bbts'k (Aren:l Editions)'.
2

'
)

7 hours, !5 minutes .\t :"5.6 Unf"ortunatelv, the stars are fading from view, and the reason is severe light pollution. "'""'"""
W

. ,

jl
A recent study revealed that the Milky \'Vtw can no longer be seen bv two-thirds of the St.

j!

world's population. "Whole generations of iticis in cities and suburbs :re growing up sel- -g"ll dom it" ever having seen what a sky t"ul1 of" thousands ot" stars mighr look like," says)!
Timothy Ferris, author of" best-selling books on rhe cosmos. Ir could be a big loss, we're

.

11

told. because young 3ky\v'dtchers :lre rhe ones who grou" up to be poets, philosophers,j:
,

explorCrs, and scienrisrs. The stars, ot" course, are ,sril1 burning brighr. They"e jusr waiting
,

,!
tor grown-ups ro swirch on the Nghr. —La: Line

.
i
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" Y - '
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1 Introduction
" ¶

·
" ,S,,Q5,Las«,,md Scm¢h LiUts · , ,

,
Though comprehensive QutdoQrlighting codes originated witt the pioneering cUotrts ofwestern Amcrican communities with 8ignificant a8trunomical

· 5 (l6 r~uiY£Lighlmg
' roearchfacilitics,the i8gue8 aremuch broader than die darknm Qfth¢ nightsky and the ¢fT¢ctiven¢88ofxtnmScal r=ardl lighting codes

"
" rclevant for all collujlunitie8. All ofus live under the dky (even non-astronomm md all ofus tx>ed quality outdoor lightirg (even asWcmomm).

y

" 5jmuQ=§tjdeLighting ' Cardmu8c ofout&orlighting damag«the nightUme mvironmentinmany way8 for everyone, often decreasing security and safety orcvencreaW

·
hazards through glare and dtswacticmwhere none wouldexht withoutthelighting.But the Io6s of the naturally dark 8taraled sky is 3 tragic

· 7 [JSr\ consequcncc for the envirunment and the human soul, akin to the les ofour forested land8capc8 or evm the 1088 ofhrsh Ur to breathe. The night sky

" s:Ea=sksks=Quz=m
" has been a canvm ofour hopcs '!U'ld in8piration8 8ince we have lxxm avvaNenou¢h tQ rai8¢ our cycs Hum the ground. But ourchilClrai are more auid

° 2N9ks more growing tp never 8¢eing thc stars, robbed of this inspiration of the ages. ·
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&ekj comidcred we ofligh% att night, using light cdy when it is reallyneeded, where it 1b
)

i "pproach can bci taken. Somctinm thc impliatiom ofaltcmative appiruachcsor moditicatim may not be obviow, and the notcs will describe someT

tnµ¢xxk¢l Kbd as much m a medcd and no more, would unblanket the stani in all but the largest citiem i ' ofth=. Examp1« am used to 8how what has worked, wherg and why.
Compasud to typical outdoorEghtingpractic'e%wch "quality lightiing" on average puk less than halfthc

1

,light into be Uy, in 8CjUlC casa even less than one-tenth ag much. Imagine it - in a city of 100,000 '
, All such linb are indicated by the usual hypcrlinkcolor and underline convention using this ce/c'r (ifnot yet "vhited") and //7/".f".C'.'/qt°(if alreadylrsidem, dkctive lighUtg could brilu back the starry 8kie8 of a townof 10,(XX).The townof 10,®0

! i 'visited"),.and ako by italics, SO that tltcy may bc evident in black and whitc hardcopies.
dmightt $ee the endless skyway8 of a village of 1,(X)QThe universe above could return to our towns and i i

,\honm, to ins= the coming generations as it inspircd the crcators ofOrion the Hunter with &e Golden
j 1

Fdlowing the L!L!2tesare 8hort g¢ctions covering a fewtechnical dUMians used in the Handbook but not includcd in the Pattern Code Definitions - ifiFleece ofstars tightly in hi8 grip.
·

! i ' you come acros8 a term you don't undmtand in the Handbook, check for it here and in Sqc{iQn j¢i; a briefdeschptionof the primary reference s(yurc=;

·

! ! and organizatiocl8 serving » background for die Hancbook; and an example ul'/1tij'lr A(n'isnn' CQ/mi/tee Prppq'a/.Q'ality lightingbringg other subdantia! benefits as well. Lack ofglare and excessive contrast brings
) i

impmmjYi3ibility,especially to the agir€ eyc. Eliminationolwastedlight 88vc8 money, energy md i ' Next are ApImdiccs.,qppendM;Adn/inis(rauW FQrnls include8 foml8 that can be wed in the process ofadministering a lighting code based cm the
rescxrces, whichin tum reduces air polluUon, water pollution and carbon dioxide emishomcaused by

: i
Pattcm Code. &=aL(aL&!: aLuRkAjuu%uQ!1s Qf4Sedionq mrmnahzes how the 8hielding and lumeiw per acre standards of Section 4 apply to

mergyproduction and resource extractionGckA lightingreturns a sensc ofbalance to the nighj and gives : ! H8idential and coimnerciallandwes in U1¢various LightingZones. 4RRErl(iNC' Fmmr/e l'WhtM '7x/ei include3 bri¢t'de8cnptions md links toa qualityappemmicc to ow towns and cities when thc sun goes down. ! )
sevurd real in-placc lightingcodes. Some have bcen written using this Handbook, qc an earlier versiolu some have wed other gddcs. Time exalnFdesI ,! ; il!wtrate on-the-ground solutions to outdoor lightingproblems in conlmunitie8 withdiUering size, locatiollb history, compositio& and goak.But poor ligjiting practice is nunpanL Careless airxi exccssivc use of lighting in ouroutdoor ¢m/ironment8

! !

t

cm6m extemhm damage to Ute aesthetics of the rtight at the 8amc time that it compromises 8afety and
i

, 3 How to Use the Handbook and USA Pattern Lighting Codeutility, the very foc wHch iti8 usually installed. Bad lightinghurts everyone. It starts a cascadeof ) ;

~tNe 'o=qumce8" beginning with the loss ofour view8 ofthe heavens, continuing through filling i !
The IDA LightingCode Handbook does not intend to offera single solution appropriate for all cQmmunitie8 or htuations. It o1Tm instead a

§levdg of8afety md utility, irritationafneighlxm and wildlife, disturbance of thc rhythm of day and i
S

comjxehensive guide describing issues relevant to the control of the obtrusive mpccts of oUtdcxr lighting and a list ofefTectiveregulato'y approachesinight that are viUl to many natural sygtem8, damage to the aesthetic appearancc ofour communities, i
; to mitigate these aspectg. The Handbook is intended for use by any commiinityofany size or locale in the USA sccking to produce a new or updatewuted mcmtary and natunl! rmouirm used to produce wasted light and increased airpollutionand

:_-. -

...~
- -- -,-. -- -.;

an existing lightirig code. It can also & a valuable guide for communiti¢3 outsidc: the USA, though IDA intends to supplement this Handbook withcarbon diaxidc lcvcb fhxn wxted fossil fuels. There is nothing good that coitic8 ~ bad lightirg. pattern codes and ciiscussiom more cUrcctly applicabkto other countri¢8 as time and r¢so=¢8 permit.
Mostbad lightirigcm bc bhuned oa U1¢ fact that the user 18 unaware of the 1s$u¢8 ofvisibili,tyand uUty, how thqy ate ciihanccd by g¢K)d lightir'g and To begin the pfo¢c88 ofgetting 8 lighting code forycµr community, youmust first 8¢ck to establkh a coti8misus that there 18 a problem and that"omp«misedby tXb(L Much is knownabout how lighting afTccts our 8bility to see, to be 8aje, and to lj8C the nightiUne envircmment Muchremains to something needs to be done (see alko !uaLMmjGLLNht/ni'cQjf' F/r'ctii'g).Educate yomclfabout the 1$8uc8, wing thh Handbook and the materialsbe Ieuned Though the science of lightinghas made tremendous strides in thc mderstandingofquality lightingand visual p=cptiwourcQrmnunitie8 on the /P4 wehiik. bpccially valuable are the IDA Inhrmation ShecW /3 #/s' Aaii=LlEbdan=i/h C{~1umbu€ader¶ (mcia/r mdPt/iers mdwiU nick bcindithum this knowledge until we raise our awarenes8 and ¢xpcctation8, and demand both quality lightingand dark skies. IS A96: How to Get an Outdoor LighUg Ordinmce. Meet with othmof like min(l perhaµ membcrisofa local astronomy club, staffand users of
A code is the vehi k f " ' f · .

local natural parks or ams, mcmbm of local cnvirorumntal gimps, civicgrouµ, 1ighti% engincmand dcEligrEnl.Meet also, early on, with thec cit 8 commumly to express iN expectation or quality lightingand dark skks. Ifitis well writtclrl implemented and pIanning 8taffandthe city coimcilor otherg(jvetm%board of the community, tcll them what you 8cc a3 the problmm,and 8¢¢jc theirinput on whatenfo«xxi, the amount of ilW«yvemcntthat can be achiew>d for met communiti« is nothing short ofphmomend,both in rrAuctionofBky glow md they 8ee as the problcrm.Gv¢ talk to local group about the 1$8uc$.irrjpruv¢mcnt in vigibility on 6 grmmd E¶ective sHelding 8tandard$, &3 mcommended in this Handbook, will 1reduc¢ the amcmnt of light escaping into
Ithe sky by fifty pmxntor compam!to tjpical ururcgulatcd lightingpractice. In the majority ofca8e8, thesc shielding 8tandard8 will also "

When enough people are concerned a&ut the state ofoutdoor lighting, then a group can be formed to investigate solutions. Mcmbm should include"inuUy dimhuii: gjxe. In applications where ~ightirkghas become a common practice, 8uch as in mvicc8tatiofl canopy and muCh convenience yomeivc® membersiof the planning 8taff, perhaps council membm,lighting dcsignm,sign man1macturm electrical or lightingconkactoni.stu« tightin& the oveAU lightinglimib ircommended in « USA Pattern LightingCode, expres8cd a8 lumerw per acre caps, will reduce unneccs8a'y Membership should bc broad, but thc committ« mwt also kcep clcar What the probkms= and not let the committ« 8tcer away from eUCctiveglim 'md gtl7ry light tN even gmater p'qponion8. Ajn(l unlikc other form8 ofpollutiomthe elimination of light pollutionin all itg fomu axwwcrs to thc probkm8.3ctualjy saves mcmcy. Quality ccms 1cs8 than bad lightiln& in the long term and even usually in thc 8hort term. Ev¢1ryoncwins whm lighting18
don" riUL

P /U a beginning poirlt yow committee and community must define thc problenw it wants addrc8g« and rank them whcrc 8ppropriat¢ in order of
Re IDA LighUig Codc Hmdbook ' a pom t the f inf " lightingcodcs d htamc' pos'ng lighting odes

priority. Ib energy comervation a principleconcan? Sky 1xjghtnm?18 there a conccrn in the commuMyabout cyv¢tlightin& or pcduµi undcdigh€ng.w re8 c o many requcsb or ormahon on an ass incom ' c or both? Ib thcm a significant mtiorpopulationwho is likdy to be more 8ensitivc to glue than youngeTcitizem? Howmwitive is the community tofimm W miunbcn ofccxrmiuUW interested in ad&«Ung these 18suc8 in outdoorlighu& MaAy issues rclated to outdoor lightingu8¢ and the am8th¢ticappearmcc of the communityat night?ln whichsituationg or locations docs thc community place a Hgh p'iority on the pmervationofthe of 8i& «cct3 oTH usc thmgtteffective rc;gulation am discussed The Handbook 18 not a guide to other related 18su¢8
Uany 8ki¢s, and in whichon the illuminationof thc built ewironment8Uch as bdldingsand land8c&Fijlg?cr $utg¢ctglukh as Dcimtenergy u8¢, 1iehting syUeni eolmructio8 dcsign 8tand&r& in general, orintcrior Iightin&Iti8 intended as an aid to

communitimthat mr r¢cogrtiang thc valuc md beauty ofdark 8kie8 and the cffectivmess ofqualitycmtdoor"lightin& diat are seeking to take control Collect information to b@n ccmid«ing foryour lighting code-beginning with lightinnglevek and prdccice8in your community, any kcal lightingoftheir li8hliW to "take back the night" that 18 being l«t unnecesmily to carelc$8and ¢xce88iv¢ u8¢ ofoutdoor ligiiting- code8, and ai8Q'example$ofother lightingcodes, particularlyfwyour state or for commurUtie ofgimilargize from within your8tate if any are
available (8cc the 1L2dAge&ug for many links tQ lightingcodcs and oth« resourccs.)2 Structure of the Handbook
Anycode pmaibing mncthing as ccxnplcx and divme as lightingpractices will naturally bc imnewhat complicated. Complicated codes cm be

- The ned section (.Hq1' (q (jsc the /H((mdi5'x'kand US4 /'aw"n LNtinr' CtYjc) 18 a general overview ofhow the Handbook can be used a8 an aid in the d%cult codes · difficult to undelNtand and diAicult to apply, demanding considerable and perhap8 unexpected mourcesofcommunity pl'n'ning
ofdmftingan lightiRg code. Followingthk 18 a section (TOMCS in ou/dcx'r l7f'h//n&aMLtuu&ctxks)with di8cu88ion8 ofBcveral departrnenb. Good lighting mcognie time facW, and 8¢ck approache8 to the 1ssuc8 that are as 8impk to undmtand and apply 3s is jmsiblegmend immrdxtedto IiglNing and lighti% codes, and the appTDachcsthat are most effective and why.There arc no perfect lightingcode 8olution8 to while rnaintairting euectivenc88.

all ligNingpirobknu,and several problem areas are discwscdin Prc7~LLs~judPrcl5km Area¶ f'" /Rip/iqhgjmde& After adoption ofa lighting
cxm the 18sucb d'ongoing cnfO=m¢nt and adaptation must be address« and the sec®n on owc'inf' E&!auLon in QuikhQLLiuut6z&saib¢8 an Before modifications are attempted to form yow code firom thc informationin this Handbook; the USA Pattern Code, and other codes you may beeffccthm wqy to kecp the communityimdved wing as gddes, the informationand codes must be under8tood Thcn modification8 app'opriate to the local 8ituation, attitude8 and laws must be

devised that will produce a lighting code that deRne what your community wants and expects of its lightiW. Thc perspective of ttj¢ plannm that willNextH the LMl=~umuua%k, a generic code embodying the prinaNesoflightponution control ducnbcd in the HandbooLAll section title8 .t implement the code is vital, and they must be involvedin thi8 process, thc earlier thc bett!er.At all times, be 8lWC yQu understand the implicaticmof'- . widhn thm=enCode ik!g lihkod to &ja=Qm1iE= where gm<M &ijc8 related{to the section are d¢g¢ribcd
.

·" '"m. ..

P ' ··

...
th¶ app'oaches ch(ys+-b0th¥hnicallyi1? t«uw Sjilightingspecuication8 and prxtiCally in tcmu of^pp!icability, practicality, enfomeaµ!iW, ajjd

. -,° " " CQ8t. · - ·
' ' "

·
"

p d

wmn each section are link8 to ,&ES that follow the USAPattern Lighting Code, each addrt88irlg 8pc'cific 18s1j¢8 related to the code text, such as
altemAve verhcm, 1bsucb ttm diould bc con8idered ifthe text ii: mo&6c4 airid cxqtmplcs ofcoda that u8¢similartext or Hom which the pattern text The irru)lementatiQn ofa lightingcode will require admini8trative proccdumand forms. The forms contained in dmzUU 8hould b¢ modihd to suittuu been bocruwrd tUTcreutcomnurUti« will have difTerent goah and prio1itie8, and altcniMiv« may be ofiercdwhere a difTcrent empha8i8 or the code youhave writtenmd the myle of implmcntatim favored by your planning departm¢nt. In mo8t cases thi8 will mean much 8hon¢r and
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Abstracts
t

Plant photoreceptors: proteins that perceive information vital for plant developmentfrom the light envjronment
WinslowR Briggs
Department ofPlant Biology, 'Carnegie Institution of Washington
260 Panama Street, StanfordCaliforµia 9430S, USA

0Tel: (650) 325-1521 x207, Fax: (650) 325-6857
.

.As sessile organisms, higherblantsrely heavilyon enviionmenta! signals to guide theirdevelopment. Among the more importantenvironmental signals
are those that come from their light environment. Thus in the course of evolution plants have acquired a wide range ofphotoreceptors that perceive
and respond to ligjit signals in the ultraviolel blue, red, and near-infiraredregions of the electromagnetic spectrum. In the model plantArabidopsis
tha/iana, nine differentphotoreceptors have been characterized. Those absorbing and responding to UV-A and blue wavelengths of light include two
cryptochromes,cryl and cry2, and two phototropins, photl and phot2. Those absorbing in the red and far-red regions of the spectrum are the five
phytochromes. There is also evidaioe for photoreceptors that sense an¢ respond to UV-B, although these remain to be characterized TheSe manyphotoreceptors allow the plant to measure and respond to four parameters of the light environment: light spectral quality, light intensity, light
direction, and light duration. Sometimes these photoreceptors act independently, sometimes redundantly, sometimes cooperatively, sometimes
antagonistically, sometimes at the same stage of development, and sometimes at differentstages of development. Some of the responsesare incredibly
sensitive, responding to levels of light that even the human eye can barely perceive. Among the many processes affected by light are seedgermination,
Stem elongOoQ leafexpansion, conversion from a vegetative state to a floweringstate,"'f!owerdevelopmenl Emit development, and senesceiice. There
is virtyally no rigorous researchon the influence of iirban lighting on plants. There are anecdotal reports of leaves of deciduous trees failing to senesce
in proximity to streetlights bCcause they perceive a long day instead of a short one, but little else. While it is highly likely that urban light djes affect
plant development, research is badly needed to assess what the effects might be.

Measuring light pollution in urban lakes and its effects on lake invertebrates
Marianne V. Moore andSusanJ Kohler
Department of Biological Sciences and Nuclear Magnetic ResonanceCenter, Wellesley College
106 Central Street, Wellesley, Massachusetts 02481-8203, USA .
Tel: (781) 283-3098, Fax: (781) 283-3642

~ . g

Lakes or coastal waters in or near cities may experience high levels of artificial light at night, because they are gaierally not shaded hy trees or
buildings. Predicting ecological effects of this light on submergedorganisms requires estimating the amount of artificial light at the water's surface and
the depth of its penetration. This has never been done, in part, because no light meters are available commercially for quanUfj'ing such lowlight
intensities either at the surface of aquatic habitats or underwater. We obtained two independent measuresof the intCnsitj' ofartificial lighting at the
surface of five lakes by using two different instruments: I) a custom-built light meter containing a photomultipliertube, and 2) a modifieddiode-ari'ay
spectrometer. The lakes ranged in location from inner city Boston, Massachusetts to within the White MountainsNational Forest New Hampshire.
We also measured the spectral distribution of the artificial light, and we estimated its depth of penetration underwater. Spectra of the artifl: id light
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striking all urban and suburban lakes were nearly identical, and were dominated by light in the yellow region with a peak centered at approximately
59'0 dm and a width at halfheight of approximately 55 nm. ?ese spectra closely matched the emission spectrum of high pressure sodium lamps, the
most common street lamp in the USA. Incident levels of arti icial light at an urban lake (on the order of 10-3 µE m-2 s-l) were similar to the light
intensity emitted from a full moon and nearly 50 times greater than that of a rural lake illuminated 'by starlight only. On average,suburban1akes

·

experienced artificial light intensities 5-30 times greater than that of the rural lake. Cloud cover increased incident levels of artificial light two- tothreefold. The depth to which this artificid light is biologicallydetectable underwater by crustaceangrazers and fish was estimated to be "

approximately3 meters using vertical extinction coeHcients determined for the lakes in conjunction with published limits of light detectionbyaquatic
organisms. Potential effects of this light on submergedaquatic organisms and results from field experiments in which artificial light was manipulated
will be discussed. '

- ,
4

B

.IArtificial night lighting and insects in Germany '

GerhardEisenbeis
J

Department ofBiology - Institute ofZoology, Soil Biology and Soil Ecology Group
Johannes Gutenberg University of Mainz, D-55099 MainZ Germany "Tel: +(49) 6131-39-22574, Fax: +(49) 6131-39-23835

J

Nocturnal insects are extremely sensitive to outdoor lightingbecausethey have evolved special adaptations of photoreception. They are often
attracted to perform endless turns in the light sphereof lamps, but there are other exogenousand endogenousfactors that control their behavior. The
death struggle of insects around light sources can be described by special effects, e.g. "captivation effect," "crash-barrier effect," or "vacuurh cleaner
effect." In many cases insects become disorientated by these effects and are no longer able to perform their basic functions of nutrition and
reproduction. Some results from a study within a rural landscape of Germany will be presented, showing the impact of different street Up types oninsects during a full summer season. Thesc differences were quantified as capture ratios regarding both the bulk of insect orders or special orders alone.
Besides light quality, the habitat characteristics were revealed to be important in this context as well. Additionally, the influence of full and newmoorLand of the evening temperature on the noctymal activity of insects will be shown. These facts suggest that outdoor lighting may be a serious threat to
insects. Based on results frogy literature an attempt is made to calculate the dimension of insect mortality resulting from a street lamp pool ofalarger
city up to the whole area level of Germany. Thereafter some examples of how speciesand populations with different life strategies may be afluenced
by lighting are considered.Finally, examplesofenergy savings from converting older street lamp systems into modem systems will be shown,
especially the change away from high-pressure mercury lamps, which may reduce energy costs and CO2 emissions significantly. The modernization
of public lighting is beneficial both for township budgets and for the agendaof nature conservation, especially of insects. -:

A

Impact of artificial lighting on moths "

Kenneth D. Frank
yO

Philadelphi& Pennsylvania, USA
'A

~

Artificial lighting has been blamed for decreases in populations of moths. By disrupting moth navigation, and suppressing flight, it interferes with
mating, dispersal, and migration. It also disturbs.feeding, oviposition,nocturnal vision and, possibly, circadian rhythms. It increases Medation by
birds, bats, spiders, and other predators. It traps moths in buildings, diverts moths into vehicular trafiic, and burns or desiccates moths tfiat fly into
lamp housings. Almostall of these effects are a consequenceof Qight-to-li¢itbehavior. Most speciesof macrolepidoptera moths exhibitsuch
behavior, and most kinds of lamps used for artihcial lightingelicit it. However, many speciesof moths thrive near urban and suburban lighting.
Destructionof vast numbers ofmoths in lighttraps has failed to eradicate moth populations. Extinctionsdue exclusively to artificial lightinghave not
!eeii documented Nevertheless, artificial lighting may weaken or eliminate small populations threatened by other disturbances, particularlY in habitats
ragmented by urban development. It generatesselective pressure favoringevolutionary modificationof flight-to-light behavior. Becausepansitoids of

some moth species fly to lighj, artihcial lightingmay disturb natural control ofmoth populations. Lighting should be restricted where protection of
biodiversity is a high priority, such as in unusual ecological habitats, and in certain agricultural and horticulturalsettings. To limit artificial 1'ig|iting, lighi
sources should be turned offwhenever illumination is not essential. Lamp housings should be sealed tight and located away from structures that may
trap irisects. Low-pressure sOdium lamps should be used in preference to other kinds of lamps. ""
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*Stray light, fireflies, and fireflyers
James E. Lloyd '

0
W -

Department of Entomology & Nematology, UniversityofFlorida
Building 970, Natural Area Road, Gainesville, Florida 32611, USA
Tel: (352) 392-1901 xl24,

,
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Fireflies (Lampyridae, Coleoptera) that use their cherniluminescence for sexual cornmunication have a number ofattributes that make them good as
well as unique subjects when considering the effects of artificial light in natural environments. First, fireflies may be expected to have inappropriate
"innate" responses to foreign light similar to those that occur in other organisms, but because of their conspicuous luminescent signals, sOme
alterations may be more easily monitored and quantified. secowj, because much of firefly life activity is mediated through theirown pinpoints of light
in otherwise dimly lit or dark environments, firefly relationship to light is virtually unique in the terrestrial world; thus, foreign light will haCe

even
more serious consequencesfor thenj and they provide a special case for study. Fireflies may be useful as model systems for the study of the..long- and
short-termconsequencesof ecological insults that occur in combination. ThirQj, because of their unique place in human culture, fireflies can be used as
subjects as well as icons when educating and enlisting the help of the public, especially children and older students, and for reminding them of the
continuingattention that is required to improve and then maintain healthy natural environments.
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Observed and potential efTects of artificial light on the behavior, ecology, md evolution of nocturnal frogs C,.-
Bryant W. Buchanan

,
uDepartment of Biology, Utica College of Syracuse University

1600 Burrstone Road, Utic< New York 13502, USA ' ""
Tel: (315) 792-3131, Fax: (315) 792-3831

.J
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DMost frogs are thought to be largely or completely nocturnal. About 3500 species of frogs inhabita wide variCty of fossorial, terrestrial, aquatic, 'and
arbored habitats and possess a wide variety of visual adaptations to these varied environments. Understanding frog natural history, activity patterns,and visual capabilities can greatly facilitate makingpredicUons aboutthe pQtential e&cts of lightpollution on agiven species-Experimenb'and.
anecdotal evidence demonstrate that both temporary and permanent changes to the illuminationof an area may affect frog reproduction, for?gingpredator"avoidance, and social interactions Laboratoryexperiinents"have demonstrated that1krk-adapted"mygs"exposed tu rapid-increases inillumination may be temporarily "blinded" and unable to gather visual infomation on prey, predators, or conspecifics until their eyes adapt to the ne\illumination. Permanent increasesin noctumd illuminationmay facilitateor inhibit a variety of behaviors. Foraging may be facilitated in frogs that huraround lights because the ambient illurrlinatiQn is increasedto alevel that. dbws. the. frogs. to. see prey or because lights attractAbnormallylarge.
quantities of prey (e.g., insects). Reproductive activity may be inhibited in species that normally reproduce only -at very low illuminaUons. Increased

)illumination may allow predators to see frogs that may not normally be visible to them. Circadian'rhythms, activity patterns, and intraspecific'visual
communication may also be affected by increased illumination. Much more field and laboratory research is necessary to assess the full extentof directand indirecteRCcts of artihcial night lighting on the behavior, ecology, and evolution of frogs.

P

The influence of artificial illumination on the nocturnal behavior.and ecology of salamanders
.
)Sharon Wise andBryant W. Buchanan

Department ofBiology, Utica College of Syracuse"university
..1600 BurrstoneRoa(l Uticq, New York 13502, USA .

Tel: (315) 792-3356, Fax: (315) 792-3831 . -'

..

Little is known of the direct influence ofartificial illiuninationon the biologyofnocturnal salamanders.However, several studies provideevidence tha
artificial light may influence some aspects of their behavior and ecology."lilthis talk; the role of vision and iiie influenCe of light oil the activity
patterns, prey detection, predator avoidance, agonistic behavior, and orientation of salaniandersto breeding ponds will be examined Noctumd foragin.
may be influenced by artificial illumination. In one species, salamandersemerge from refugia to forage within one hour after light levels drop '
dramatically following sunset. During such foragingbouts, visual informationis useful for jocating prey. Greater light levels may delay emergence(resulting in less foraging time) but increase the ability of salamanders to capture prey. However, such increases in light levels may also makC'
salamandersmore vulnerable to predation. Some salamandersare territorial and aggressively defend areas containing valuable fcsowce. Incr%lsed
illumination may alter the outcome of territorial contests. Laboratory experiments demonstrate that light levels affect behavioral interactions between
conspecifics 'such that salamandersexhibitmore visual displays when more light is available. Finally, many salamanders are terrestrial as adults but,
migrate to ponds to breed and lay .eggs. The orientation of some species away from and.toward these ponds is influencedby the spectral
characteristics oflight. Artificial lights that emit.unusual spectra may disrupt 'these migration patterns. Because many salamanders are noctUmal and
use visual cues for so many diferentbiologicd fuhctions, further experimentati6n on the'irifluence of artificial illumination on the behaVior md '

ecology of salamanders is warranted.
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.Lighting problems at Florida's oceanic beaches: lessons learned from sea turtles
.

MichaelSalmon
~ .

"'
'

Department ofBiological Sciences,FloridaAtlantic University ',]Box 3091, 777 Glades Roa4 Boca Raton, Florida 33431, USA · '.
Tel: (561) 297-2747, Fax: (561) 297-2749

. J
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0F]oria's beaches are major rookeries for Western Atlantic loggerhead seaturdes, md minor rookeries for an increasing population of leatherback and
green turtles. But coastal development in Floridacontinues unabate(l increasing beach exposure to nocturnal illumination. As a consequenCe, die
Floridacoast has become a laboratory for testing methods designed to protect the turtles (nesting females and their hatchlings) from "phoiopollution."
I first review how under natural conditions at night, females choose nest sites and hatchlings locate the sea from the nest. Ithen describe how both
females and hatchlings are adversely aRectedby exposure to artificial lighting. I next critically evaluate two approaches to protecting hatchlings at
local sites: nest manipulation and lighting incdification.The second approach is more effective, though not always possible. Finally, I revieN the
design, philosophy,and implementation of broad-scale plans to restore nesting beaches at the codstal community (Patrick Air Force Base),, county
(Broward County), and state (coastal roadway) levels. I argue that broad-scale planning best protects existing dark beaches, restores those 'currently
exposed to moderate levels of lighting, and controls the liQting environment where new development is anticipated. The beneficiaries are.sea turtles
and other nocturnally-activeorganisms, as well as humans residing in coastal communities.

P
.0

Artificialnight-lighting effects on salmon and other fishes in the Northwest
.OBarbara Nightingale and Charles Simenstad

University ofWashington, School ofAquaticand Fishery Sciences
- ..

324A Fishery Sciences, 1122 Boat Street, Box 355.02, Seattle, 'WA 98195,5020, USA
.
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Tel@gst fish reaction to light Stimulus depends upoii fish physiologicadaptation'to ambient light levels prior to exposure to light level changes.
Laboratory studies examining the use of artificial light to guide juvenile salmon through migration barriers report measurablediferences in fish,,,
responses to variations in the quantity and qualityof artificial light. Studies in the Pacific Northwest report potential changes in fish migration
behavior and the distributionof fishes in night-lighted areas. Such changes potentially increasemortality risks for salmon, herring, and sand lance. ·

Juvenile chum and their preddtors, such as hake, dogfish, scdpin, large chinook and coho, appear to congregate belownigfit security lights with
increased light intensities attracting the chum and potentially delaying outmigration; however, predator stomach analyses have not derhOnstratedheav'"

chum consumption in those conditions. In contrast, nightlighting has also been found to attractjuvenile herring and sand lance along with thqir
predators with heavy predation occurring on the herring and sand lance populations. Predators have also been known to take advantage of lighting atfish ladders, spillwaysand bridges to prey on migrating salmon. The present limited number of in situ studies of artificial night lighting, coupled with
the spatial and temporal limitationsof existing studies, warrants furtherexploration to, identify the extent of fish distributionchanges over time and thc
real harm posed to these fishes. The potential changes in species abundanceand dominance resulting from increased prey access under artihcial lightinc
also warrant furtherexploration. "

« ·%
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The behavioral tvsponses of migrating birds to different lighting systems on tall towers
SidneyA. Gauthreaiwg Jr. and Carroll G. Belser '

Department of BiologicalSciences,Clemson University
Clemson, South Carolina 29634-0326, USA

.

Tel: (864) 656-3584

Hundreds of species of birds typically migrate at night, and it well known that fires and man-made lights attract birds during migration, particularly
when the sky is clou$' and the ceiling is low. As early as 1886,·E.A. Gastman reported that nearly 1,000 migratorybirds were killed around electric
light towers in Decatur, Illinois on the eveiiing of 28 September.Exactly 110 years later a report for World Wildlife Fund Canada and the ljataal Light
Awareness Program details the hazards of lighted structures and windows.tomigrating birds. In an effort to understand why birds are attracted to
lights and to assess the influences of differcnt types of warning light arrays on towers, we examined the behavior of nocturnal migrants flying near tall
towers with different types of lighting. During spring migration we monitored flight behavior on 9 evenings near a strobe light FM radio tower and
over a control area During fall migration we monitored flight behavior on 14 eveningsnear a television tower with red lights, near a televisiOn tower
with white strobe lights, and over a control area that had no tower. 'We used an image intensifier to monitorbirds flying overhead, and coded the flight
behavior of migrants into the following categories: linear flight (straight) and nonlinear flight (pause-hover, curved, or circling). During the spring study.
the numbers of birds showing nonlinear flight near the tower with white strobe lights was significantlygreater than at the control site, but the number
of birds recorded at each site was not significantly different. During the fall study the number ofbirds showingnonlinear flight near the tower with red
lighting was significantlygreater than those flying near the tower with white strobes. The number ofbirds showing nonlinear flight near the tower
with white strobes was significantly greater than those flying over the control site. Signihcantly more birds were recorded flying near the tower with
red lights than flying near the tower with white strobes and over the control site. The number of birds detected flyingnear the towerwith white
strobes did not diFer significantlyfrom the number recorded over the control site. The greater number of birds near the towerwith red lights is likely
the result of "attraction" to the constantly illuminatedlights on towers with red light arrays and the proportion of the time the birds showed nonlinear
flight behavior. Uhile birds in linear flight spendonly a brief instant near the tower and leave the area, birds showing curve(l circling, or hovering
behavior spend more time near the towerand thus build concentrations of migrants in the area Once concentrations build, the birds themselves may
become collision hazards to other birds.

.

Artificial lighting and the decline of seabirds
.

Richard Podolsky -:

Avian Systems
279 Melvin Heights Road, Camden, Miline 04843, USA

' S
..

With only a very few exceptions seabirds as a"group are in decline worldwide. Invariably, human activity is the driving force of this global decline.
AnifiCial lighting is one of a suite of human impacts that together are contributingto the downward trend in distribution and abundanceof the world's
3'00 species of seabirds. Artificial lighting is believed to confuse seabirds while they are nligrating long and short distances, especially while they move
between urbanized nesting sites to their feeding grounds at sea Many seabirds are nocturnal and move between land and sea at dusk or at night and as
such are particularlyvulnercjle to artificial lighting. Once they are disoriented they are at risk of collidingwith artificial 'structuressuch as buildings
and transmission towers or of falling onto roadways and being run over by vehicles. One of the more dramatic examples of this is on the island of
Kauai where Newell's Shearwater (PuYinus auricularisnewe/lii) and Hawaiian Petrel (Pterodroma phaeopygia sandwichensis) are estimated
conservatively to have declined to a small fractionof their pre-development levels. A community-wide salvage program called Save Our Shearwaters
(SOS) has done much over the last 30 years to ameliorate this human-induced mortality as has a program to install shielded lighting around 'the island.
However, these efforts do not appear to provide a sufficientoffset to the mortality to ensure the survival of these two endemic Hawaiian seabirds.

Road illuminationand black-tailed godvvit
.

Johannes G. de Molenaar,DiekA JonkersandMarlies E. Sanders
Alterra,, research institute for the green environment
P.O. Box 47, 6700 AA Wageningen, The Netherlands

.

Tel: +(31) 317-47-77-31, Fax: +(31) 317-41-90-00
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Black-tailed godwit (Limosa /. limosa) is an indicator species for the birdlife of open grassland in The Netherlands. The influence of road lights a1 the
breeding populationof this bird was studied in an area adjacent to a busy motorwy We compared one year, when the road lights were switched off,
with the next year, when the lights were switched on. In a nearby second area, out of reach of influence of the traffic on the motorway, there were nolights in the first year. Early the next year 24 lights were installed. These were identical to the lights along the motorway and switched on and ofE
simultaneously with them. All grasslandparcels were individually characterized to eliminate field conditions that may influence the birds' nest choice.
We then established the positionof the nests, their distance to the motorway and to the temporary illumination,the measures of the eggs, and the date
of laying of the first egg. The results reveal that road illuminationhas a statistically significant negative influence on the breeding habitat quality,
reaching over several hundreds of meters. It is likely that the effect is suppressed by the nest fidelity of the birds, suggesting that the ultimate effect
distance will be considerably larger. Moreover, birds that breed early seemed to choose their nest fiirther away from the lights than birds that start
later. A negative influence ofthe motorway (traRic noise) seemed to be absent. Apparently it can be compensated by favorable site factors. That the
negative influence of illumination is not compensated suggests that this is stronger than the influence of the road.

Turning night into day: the effects of artificial night lighting on endangered and other mammal species
Melissa M. Grigione
Department ofEnvironmental Science and Policy, Universityof South Florida
4202 E. Fowler Avenue, SCA 238, Tampal Florida 33620, USA
Tel: (813) 974-7459, Fax: (813) 974-2184

This presentation will review the magor studies designed to measurethe effects of artificial lightingon mammals in the field and laboratory. The
consequencesof artificial lighting include generaldisruptions in daily activity cycles, and reductions in dispersal, foraging, and reproductive
opportunities.Secondary effects on prey species, offspring rearing, and habitat reductions as a result of flooding habitat with lights are largely
unexploredIn general, the research effort in this area needs to be fiirther developed and pursued. As habitat continues to be fragmented by roads and
other developments, the effects of artificial lighting will be exacerbated.Many species could potentially receive additional protectionfrom habitat
alterations, such as lights, if a substantial literature base existed. To demonstrate this point a case study involving the protection of endangeredocelot
in Texas Born large floodlights installed at the US-Mexicoborder will be reviewed This case study will demonstrate how difficult it is politically to
protect a species from artificial lights in the absence of either a significant body of researchabout the effects of lights on mammals or a detailed study
on the specific effects of lights on ocelots. Lastly; we will make recommendations about future studies that need to be undertaken in order to,clearly
demonstrate the effects of turning night into day .or mammal species.
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Bag Those Beams
who ca res about light pollution? Astronomers, sure. But also folks who just want
to see the stars again

BY DAN CRAY/LOS ANGELES

For years, the towering buttes along Interstate 4o in Arizona were surpassed in
majesty only by the desert's night sky--a ceiling of ink glittering with stars and
frosted with iridescent wisps of Milky Way. Today, however, the once pristine
views from I-4O and various scenic byways across the U.S. are being
whitewashedby floodlit roadsidebusinesses whose commercial glow obscures the
heavenlylightsfor miles around.

"The stars are an endangered species," complainsWini Brewer, a Morongo Valley,
Calif., artist who purchased five acres of desert property for its starry vista in
igg6 but is now mired in squabbles with the owners of what she considers grossly
over-lit homes and businesses. "Ruining the sky," she says, "is no different from
ruining the view of Yosemite."

Light pollution, a term coined by astronomers trying to protect mountaintop
telescopes from the encroaching glare of urban sprawl, is fast becominga
national concern. Legislation to "bag the beam," as one campaign refers to it, is
pending in four states, including New York and Massachusetts.Last summer
Texas and New Mexico enacted tough laws to restrict outdoor lights, and just last
week officials in Fauquier County, Va., joining hundreds of regional enforcement
efforts, voted unanimously in favor of similar restrictions. Even Inuits living
2oo miles north of the Arctic Circle have reportedly begun to complain about the
lights.

Thanks in part to the publicity surrounding Comet Hale-Bopp and other heavily
hyped celestial events, "light pollution went from a nonissue to somethingthat's
on everyone's mind," says Maryann Arrien, a documentary-filmmaker and an
amateur astronomer in Putnam Valley, N.Y. Efforts to curb light pollution are
under way from the Australian Outback to Britain's Sherwood Forest, according
to the International Dark-Sky Association (I.D.A.), which boasts 3,6OO members
in 7o countries.

The lights won't wink out without a fight. Homeownersview brightly lighted
streets as a crime deterrent and tend to feel more secure when their property
shines like a Hollywood stage set. And business owners who pump a lot of money
into outdoor signage insist that increased wattage is frequently all that sets them
apart from the competition.

.
,

But there is such a thing as shining too much light on a subject. The Illuminating
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Engineering Society of North America studied commercial lighting and
concluded that many companies use five times the amount of light necessary foreffective marketing. "BusinCss lights are out of control," says Nancy Clanton, a ""
lighting designer who helped the I.E.S. draft new guidelines recommending that
outdoor lighting be reduced as much as 8o%.

Antilight activists say it's possible to fight crime in residential areas without
whiting out the sky. "We're not suggesting you live in the dark. We're saying it's
time to keep lights on the ground where we need them," says Tim Hunter, co-founder of the I.D.A., who contends that at least 3o% of all light is needlessly castinto the sky. Indeed, the solution to many light-pollution problems may be asabsurdly simple as putting shields around outdoor bulbs to prevent their beams
from traveling above the horizon.
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A : we stand on the brink of a new century, we find commonp|ace: the streetiight market exploded. New
hat popular outdoor 1ighth"ig applications have lamps burned longer and bnghter, while many fixture

become inefficient and counterproductive, often desigris became less discreet. Where it once was dark, "

working against the laws of human vision and coitf there was iight. And that was considered progress.
mon sense. Glare and |ight pollution rule the night,

" and indiscriminate iight usage is becoming more of Addicted to light and conditioned to glare
a chaiienge to the human experiencethan a benefit. In outdoor "|ighting applications today, function lags

The goal of this essay isto take another look at con- behind namtgance and fear. Once installers began
fentional exterior |ighting. The long overdue "Renal- flooding outdoor areas with illumination, the results—

glare, |ight trespass, and |ight pcMion—became
gru%ng|y accepted side effects of modern life.

,

!

Because most people are now accustomed to 'SS Y giare and excessive brightness during the ni,ht,
appropriate night|ighting may appear inadequate to
them. By pandering to this misconception, outdoor
|ighting has become commonly measured by sheerBY 1NViTATION """""' '°""""·
Back to square one

ssance" of outdoor |ighting will bring about new In popular outdoor |ighting, we commonly overlook " i"

approaches to lighting design and application— approa- some basic, Unchangeabie facts about ourselves and
!

jA"
.' ches designeci to better a'd vision, promote efficiency, the world around us. The science of lighth"ig applicat'on

)

& and help us coexist responsiblywith the natural night
T

'.I ·

.
environment. '

\ '

What is the problem? ·
" Outdoor |ighting is researched by many and under-

Since the

Bob stood by few, yet it is freely employed by all. Conven-
. .

,

Cre/in tional outdoor |ighting wisdom appears to amount to
discovery of fire,

little more than, "Got a dark area? Put a |ight up—the
brighter, the better." we have embraced 1

Although research has established a greater under- "
i

standingof outdoor|ighting,the cavernousgap between the presence of ight
those who research and those who install couldn't be
wider. Lack of awareness has allowed poor |ighting to during the night. !

proliferate. As a result, visual perception, safety, and '

quality of life are increasingly compromised.

How did we get to where we are today? has become increasinglycomplicated. In order to grasp
Since the discovery of nre, we have embraced the the basics,.we must take a few steps back and ask: Is

presence of |ight during the riight. As electric |ighting the application of outdoor |ighting optimized for vision
became widespread,film and television helped to mold and safety at night? Should we be concerned that
the pubiic's fear of the riight, using darknessas a fore- indiscriminate |ighting is gradually eiiminating the

:

bociing backdrop to terror. As automobiles became natural night environment? :

f

Battling Mother Nature
1

The human eye was not designed to contend with
artificial |ight at n@ht. While the eye is an extremely

i

co@ex organ, its ability to address different levels of ,

i

i

,
visble ||ght is fairly basic. Over millions of years, the !

.n,
4(" "

,
eye's ability to adapt from the uniform|ight ofday tothe

i

, ,k' ·!g.. :"" " " . darkness of night has evolved.

" "' '

" 3:- Because of its design, the eye can only adjust to one
1

. 'V-
·' 7 :4..

:" ' |ight level at a time—which is determined by the
""it,,,g, brightest level—so it cannot see in bright and dark

," Jµl%,: " areas concurrently. That is why we have difficulty see- I

" F-.i,7 - '"'
.,

ing peripherallywhen we experience contrasting bright- r

:' ness against a nighttime scene. Our peripheral v'sion is
'

mr . ., critical to navigation, so to compromise peripheral
vision is to compromise safety.,"4

·'r,c2l

Glare from this hfgli-wattagef|ood|lght at a car dealership Glare
hinders survefllance and annoys passersby at night. Glare goes a step beyond extreme contrast by dimi-
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sure to illumination at nigtit can disrupt normal physio Such fixtures and light sources are available from most
togicai operations in humans as well. manufacturCrs.

·There is no excuse for glare, and it should be avoid
Efficient energy use ed in all applications. This is easily achieved by speci-

There are few electricallypowered devices today that fying fully shielded/recessed |ight sources or FCC) type
waste as rnuch of their generated product as many fixtures. Any fixture that presents a viewable light
common outdoor |ighting fixtures. The night sky over source as part of its functional appearance is going to
most communities is aglow with wasted illumination affect visual perception at t"iight by varying degrees.

" from misdirected or overdone iigtitirg ·Epitomizing the problem of outdoor glare is mm
More often than not, |ighting is generously applied |ighting. No matter how it is aimed, f|ood|ighting

to an area or subject, with little attention paid to con- always produces glare, even from extremely off-axis
taining |ight within the task area. The resulting |ight angles. The wide broadcast of light produced by flocd
intrusion into areas outside task areas has created |ighting regu|ar|y affects neighboririg areas, roadways, ·

modern-dayafflictions called Light Pollution and Light and the niet-sky—even
across large distances. Given

Trespass. its lack of redeeming qualities, flood|ighting should
ultimately become obsolete.

Security ligtiting or insecurity |ighting7 ·Unnecessary and hazardous overligMing, as in coiif
Ljghting is often installed to deter or prevent crime. mercial "lumen wars," can be avoided by responsibly

For site security, "maximum coverage" fixtures are typi- following guicielines for the maintained illumination
cally used like dusk-tcxiawn flocxllights and unshielded levels. and .uniformity ratios recommended by the "

walipacks. The glare from such |ighting causesextreme IESNA. Again,glare Hom these sites can be avoidedby
contrast and promotes low peripheral visibility, thereby specifyingfully shieided/recessed |ight sources or FCC) '

defeating its purpose. type fixtures.,
A|though static, dusk-toiiawn lighting "feels" like a ·Simp1y put, efficient use of energy in |ighting is

protective measure, it can actually assist criminals that which (I) applies all or most of its generated |ight to
more than it deters them. Major studies of the ability of the task at hand, and (2) uses no more |ight or energy
security lighting to deter crime are, at best, inconclu- than is necessaryfor safety in the task area. "

sive.5 ·ln the security industry today, professionals will
attest that motion or infrared-sensored l@hting is more

What are the solutions? effective than static f|ood|ighting in preventing theft.
Many of the problems associated with outdoor light- Since motion or infrared-sensored ligtiting creates an i

.'
. mg can be solved by using a little ccmmon sense. alerting "ctznge of environment," it draws attention to .

·The physio|ogy of the human eye must be taken into any activity at a site.
account when designing outdoor |ighting. To best facili- ·We must increase awareness. The way to achieve
tate peripheral vision at night, "contrast" between better outdoor 1ighth"ig is through education. To ignore
{ight sources, lit areas, and dark surroundingsmust be these many problems and continue pandering to soci-
reduced. Softer, more transitional light levels, which are ety's "perception " of gooci l@hting is irresponsible.
as consistent as possible from area to area, should be

employed. (Recommended levels set by the IESNA In summary ,

should not be exceeded).Also, fully shielded/recessed At this juncture, we must look at where we are and
'

|ight sources or "full cutoff" type (FCO) fixtures should learn from our mistakes. Our goai for the future must be
be the prevailing choice in ail outside installations. to balance the functional needs of |ighting with the

unchangeable givens of nature's design. Five hundred
!
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Finance ., J, Careers }' ii Wheel8 In the most hewily urbanized r¢gions of the wQrld It no longer ever really gets dark at al!.
- "' "

'

" ' ""
"

"" - ' - -
' a' MZ Z.ii:-S'

. . . , . , UnkHNidLelgure Satellite urjage$ reved thu night in easternNorth America, wcslem Europe, kpan and South ugl "·beandmaif.coni" C'a'toon Kom has becomc a corwtant twil@il an artificial dusk thm lasts until 3unrise. Seventymven -.
2

CrosswoMs
'

per cent ofCanadianscan no longdsee N Milky Way.
Home I Bug|n088 I Natio Food & D(n'W
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. ,, i, m"Homgcom

, Th¢ key 8uthor of the tnghkskyatlas, Itdian asUonomerPicrantonio Cinzano of the Univ s y Ajb If
.

_ "
.

' BBreaklng Ncw8 b Onjlne Permnak ",

ofPUua, says his work "provides a nearly global picture ofhow mankind is proceedmgto'"'"'" "'"'""" "' '"'"'""'^ "' '"""'"""' print edition ,Tv u8tlnQS/N~
. envelop itself in a hmiinow qC. . UTodayb Weather
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'All Repoit8..
f !!!!&uyuL'1 '

Search I Thegi~of city weet lampsand o1Yicebuudjng8that are fuiiy lltuminatedaroundthe clockmay be ' · The group also ound that many people's eym now never get to the stage wh¢re they are hilly " '

This utm t1p6 doing ~3e than lntetterin Mth =onomer3 te opes. As The Globe8 T n i STAEDT
d "" Inside b war on Terror . . '"I - · '"I'g ' Iesc ' MAR I M TTEL · -- - ·

,,.. "a&pted to darkness.Cinzano has calculatedthat about one-l(kh ofthe peopk in the wM'L -
. Whyd

q,

reports, 'light pollution' may al$o be causing havoc In the animal kingdom,and depressionand Focu8 '::.: inc]~ 59 per cent oICanadims, Kbvc lost much of their night visim .

' 1

.. . . .. . .. , m diseaseomong human& Could tho unnatural death ot darkness be haMeningour own? =d!akLtta=
'

-
' By MARTIN MITTELSTAEDT R0vhw Services b Ofcoum, therc 8r¢ still v83t aruas where the natwd night sky exists But it is in placessuchas ! =!JL> "

.

The Web UAk :&' Saturday, january 12, 2CK)2- Page FI af E-mab tHs adlole b the Camdian Arctic, where almost no = lives. For most C&rlgdi8ns, cctt8ge trips and v8catiow
-:_ Xp06d WcwthL~~Ammm

. : Printthk j;Oi. ==nmLNc& to the north are thc only times thcy might see anything app'oaching 8 dark sky. "
.

canlm m ' 1J ==i==:==i'&: mostofw don't know 13 thatthox !µ==k='==7. A hotel inHuntsville,Ont., outside Algonquin Pai& in an area with m intactnightsky. has even ",,. Bkk
®M6~¢jal lighis might alsobe makir€ w sick i ' ' C capitaliz¢d on the fact by op¢ning an observatory with a telescope sq that guests cm gaze at the a-

.
SUBIU

v " heavens.The Grandview Inn is thc first resort-Wed observatory in Ontario. and Dickins,on "%.8 On Tho <XHr

C Thc c8usc is light pollution — thc unearthly glow ofbilliorw of street lamps. security and porch .' -' .'. i.
,

.

?"'"r' predicts trips to see dark-sky areaswill be "past of the ecotourism of the fUturc.' ' '? Km
Where to Find It ) !®m seardU@its, oU'ice ]ilght3 arid signs left blazing w µopk everywhere try to dkpel the " Newgp^ape'"'" '

,

' '

' f ' ' ·

"1"3 zdfru]imit8lion3 oftherli8ht g EditMal Cartoon h 'Acivblrtl$e " ""' " Remaricably,this dmmattc tr8n3 ormation of the hghtscape1u13 takenplace tn only a little more

,
'?, SSCUR1RCL6
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than 8 century. The invcntion of the incandescentlight freed pcopk from smoky kero3enelan1p3 ·
"' :

Tho
H;o&"na'"" "" "" " " '" For W first tune, light 13 be'n8jnv"stiµtedserioudy m 8 human health hazar(l a possible

1

F:|)]ToR!'y· 'Customer ServiCe mdµ fire risb of toppl¢d-qy¢r candles, and sWe¢t i®jts made urban byways seem 3afer in the "
Report m BuUnms contributor to tb: sharply risirjg iricidence of btead cancer, depressionand other ailments. And

|jS'\R11)O!r Help &'Contact U8 '"""% ^-' ."'
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$pcr1»
" ' fQTmany wildlifespecic%light pollution seemsto be as gr8v¢ m environmental threat as

:
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" T«hnNc&gy
. .

"." bulldozed habit8b and toxic-cbmicddump% ""-.-' """". F=A 'sub&cnpi|ons" " " ' Electric lightiRg liberated the nighl invented nightlife, mddtered our whole 8ppT108ch to the day.
"

:- ""u ': ssmjmLp

.·· " f """ Web Site ' "
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'"'" '"" The Biblicd command of 'let therebe light" was taken to heart with a vengeance.
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K";;1 Until now, thc loss of the mturd night sky has been mourned mo3tjy by 8sUonomew.But \' ¢..'1 Advert|8¢

everywhere scielntist3kdc thcy are Uding that night light is mere complex than myone
"G " """' g', E-Mall Nowsletten" Now, there is so much ajrtifici81 light thgt it k blurring ihe boundary between night andday,

lm8gined and morc imidious.
Z"i

· ':S Free Headlines u=ttitu the delicate'bajancc every o!Eani$muses to navijgte betweenbright and dark. 2
jcUllkm

Download ' '

Help & co'ntm U8
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. . . . , . .

d Columnists b Make U8 Home
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Somecrcatwes appear to be highly swceptibkto this disturbance,and for them, night light canThe Globe and Mail. "People arc bcgiruung to t8k£ it much more seriously," said Alan Outerj a Bntish ccologst who Mobne
" "

be 8 uick and efficient killer.has written ¢xbensivdy cm the' dangmof night brightncss. 'I think we will look Hck on this as

,
=~1AKLp, .

PreCs RoQm " " q
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-
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!S!lml!ytthe &Spect of pollution that we have ignore4 and I think its ijmplicauons8n far biggathan 't;..
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t'""g.. Pdnt Edkkn
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" ' "

:-
Lighting Hom modern o ice towers cQnfus¢s migratoiy birds. which f!Y into buildings lit up at " jcLgmLF

FiOiyi i?K|e ' '"" ' " " "
a

.:,-:,,.,y ' S night. Milliom of birds are dying from these crashes.In Toronto dcne. the kindfulofbig i". ComwtmpoUrt
· · · ' z:q±:';-

.

"

downtowri skyscrapers injures cr kills about 3,000 birds 8 year, according to monitoring by thc "
-

R00olrton u$jn~ The armenl Gimeb 88zed up at night and aw in the planets and the stairs the gods andherccs of
. ktUm M ,:

FatalLight A Program. ] 1 i t

,f

'

" "

thdr legends.The dark sky has prompted poetiy and scientific inquiry, inviting cach ofuscvery ,j;j·"
. Cj'e cm wmness a oca env ronmen group

«,~|Me~on&l
' '

, night to ponder humanity's pkce in th¢ vasUicssof the cos1tjo3. r. ,
' G'K o1Lil"

! . .

k"'
:.- ·. =b'sjiod'o

' "
' '·?3" InUde Qumc

« ,
F onda researchershave noticed since thc 1980s that art icial light 81Qtr€ cFean beadmalso g. "" " '

' ."" ' R'% 4cr IQ be on cµCpm1 .
'

· Tl!m)VAm & Eruhrudnment But this ncw, tr8mfig~ night is somem m living thing hasexperiencedbefore: For the first · and 165buo ,b3hcA, confUmbaby sea 'turtles. Statewide, more than 8 millicn hatchjing38re dTectiedThe turtles 4 '

6mmEdltodds . . . . . . . . .
'

,
instinctively crawl to the brightest thing on the horizon

- normally the re0ection ofstan and the %.'"

Columnb6tg
' ""' """ tune tn history. larjgc popu]8tjons arc growing up without the full, awc-uispmng canopy of a ;i.'·· " "' '"S: : l4arcw

. . . ;µ"" '

" " '-"'"" ""_"-'-"-- · -'--'"' - trulydairknight sky 8bove their h¢8ds. I:
.. &

"j: Gslglb: mcxxi in the sea. But where be8cµ3 8m lnumlnat¢(l µb? turtksoften crgwl toward road lights. '

&C -

r

i'.!: ' * ii The World where they are fkttened by passing c813, or wander m circles on the be8dl unsure wNt directicn jmlLb-
bii=ga1;;["'""' """'"'""'"'" Bcc6lb¢ of the reflective p operties ofsnow, Camdian cities 8r¢ particularly awash in t®it

':?':':"· .sj' to turn. Once day btUks, the exhausted,babyturtles bake to death in th¢ hot sun ". Lmch With
j¢e&Mmerml

.

pollwon Some un%¢$ ofEarth Kern 3pace show that Montreal in winter outglows evcnNew
.

' 4·.¥
,Y k City. .

·;·: "' Edms9 The toll di$jngys thoseworking to emure th¢ survivdof the threatenedreptiles "SomeUnne-s the.=
4i¢jeadth$.

..
.

or
, ·'A ,

Smn£mLk' turtles end up on the road and crushed.We end UP with peopk clyW and stufflike thal' said !'. .:
,"C|amibhdi" ." ' "

.
In 8 natuml night sky. 3omcQne looking at the hewens with the unaided eye Uiculd be able to see ,,.,b ,

Karen Moody, an environmental specidist with Floridab Fish andWildlife CQnserv8tion
Comment

' "

, .
nearly 3,5(X) stars and planets, and the glow &om the Milky Way, our home gajaj¢y. But in cities

~ ,.

'; Commissicn
Educ1djon likc Moniredor Toronto, the number of visiblc 8tar3 has dwindled to about 50. "· ·

. . . .
"

Envkonment
' "

'·' 's' mRmkLk: ' Lepidoptemts similarly blame night lighting for the &cline in moths over the past four decades.

,
Rcis.& !Anument$

It's a stunning drop, one that has causedCanadds foremost astronomy writer, Terence "A " ' ,; TN Week In a briefeYriment by German researchem mare than 42XXX) b%s were collected 8t 19 lights in

·= Dickinsorlto lament, 'Its now possiblc to grow up neverhavirlg beenexpo6led to the natuml » ' " 'yi a rural are& showing how easily artificial light c8ij disorient insccts. It canalsocawe matedmale

obltmMo
" " bcauty tind inspiration of the njght sky." " .':'1 modcin&birds to sing at n@it, wFennonndly only unmated ones do, and stop tree frogs from

Roal uw0 'yn,
"jULLun 'pQakin& blocking a key cQurtship ritual.

" ReviiNv "" ' Nearly two-thirds of thenvorld's population
-

including basically everyone in the European . j: 12hju!aLb-

U0¢¶c0 Unim and thc United sum and 97 per cent of Camdians
-

lives under night skies polluted by zR/ pit BUI Bryant B'uchanarl a biology professor at Utica College of Syracus¢University in New YoM has

Stylo ligkt: 8cccrdiABto the 6rst atlks ofthewcrld's artificial night-dky brighLnc3s, publi9edby Itdian l
,tj conductedcxjmiments in which he showed that even the dim tigiu of8 child's night light is

Tcchnokgy and us. researchm last ycar.
' enoughto blind nQcturn8]Hogs, ilnpairiru; their abilityto hunt crickets.

Noom)
H6 dsoobservedthat wh¢n 8 campus sportsstadium lit up for n®ittimegamcs, GQg courtship '

stopped de8d -- 8 worrisome development for 8nimah that m8y bre¢dcnly 8 few nights a season

b'"~~~~='h~cE&~ubA~"a~'b'mm~~m&'^µ~~Fu~~t~o~kx'dj~E'µN~d~km$~ml2&dam Pap 1 of6
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and am subject tQ dcclinirg numbcrs aromd M world. light levels 8bout fivc times bright¢rth&n in a typical office. At lower light expcmres, there is a
' 1

less sev«e reactiarl showing ttwt in someway3 light is similar to carcinqgenicchemicalssuch as'As datk habitat disappcar3.ckar y ifyou're redwirigthe number of nights that a frcjg canbree(t
. benzeneor asbesto% with 8 givon dose producW a set biolcgical response.year after year 8fler y¢ar, th8t!3going to Mve 8Il effect;" he said

. . . , . A big qimtion is: whether the public is at riik from mildernight lighL such 8s the artificial glowBlolog$t3 wy light8t night 118$ an dkct similar to habitat 1os8. A3 surely w development altew of tm sky or even 8 n¢ighbour's light shining iriio 8 bedrcxxn.In his researchon shift workers,habitat, light cm renderm arc8 unsuitable for wildlife.As wcll like many toxic compounds, light '
Stevensfound that wommwho nported sleeping in bri@ht bedrooms

-
'where thcre wbs, forhas the ability to c8ljsc mental distrexor impUmcntin vulrmUlc specics. cmmple, ju3t enough light pollution at night that they ccujd read -- also had 8 slightly elevated

. . .

' bre&st-c8ncerrisk.
Why thc eUect 13 so dramtic 13 not fully know71and may be difVCrcntdepending on the species.
But Cutcn said an intuitive expknation is evolutionary: "Life on Earth evolved in the presenceof "

That finding sutggests Uiat light lcvels in m8jcr cities could be dangerous,althoughU1¢ association8]telnatirlg daiknessand light. . . and hasadaptedto 1l" was weak and it is too culy to dmw cQnclusion&stiil, Stevenssaitj people should take
· " f "

seriowly anything tjj8t leads to even 8 tiny changc in the level of 8 critical hormone. 'If you haveThat'3 true of u3 as well. S¢8 turtk3and birds are clearly inperil 1j¢c8usc o light8t nigkk but
.

a small supprexian of 8 hormone or 8 small elevation for many many yea= it can have 8 big3cicntists Mve begun to study whethcrhumms may sharescxnethingof the samc fate. impact.'
. .

Richard Stevens,an epidemiologist 8t the Univenityof Connecticut, hI2Ls devdoped the idea that
"

IkvidBksijc a 3ci¢nti3t at the Ba33ettResearchInstitute in CoQpmtowrl N.Y., becamelight8t night has the ability to disnjpt cntic81 hcumonekvcb that affecthuman health. Stevens · interested inmclatonin aRerexperiments showed that pineal,gland ¢xtr8cb from cows or pipcame to this conclusion while trying to 3olve the,puzzle of why br¢8$t<ancerriu is five times "

injectcd into humam withcancer had sQm¢ imprcyvW effect& 'It 8ctsjLBt like a roadblocL just' higher in ridl industrialized societies than in poor, &velopirigcountries. iik£ Wmc»cifen in slowing down 1xeag-cancergrowllC he mid.
.

In the early 198(k, researchcm3pecul8ted that U1¢ dispeuity might h8ve to do withfatty Western Blask 1183 beenconducting researchon r8ts, andhu found that cven 8 slight amount of light at
- di¢* genetics or the exposureto toxic c&micah,explanatiom thathwedl becn found wamin& " night shuts down production ofmelatonin in thc rodents. He made the discovery by cxpcUng

somc rats tQ aroun&th>dockoUicc lighl anothergroup to normd alternating &ys of livi%" Stevenswa3 wQnciug8t 8 us. D¢Nrtmentof Energy kbor8tory where 3tudiesw6tc being dmc under ofVicelights mdnights Qftot81darkne^ and a third gimp to normal day% but with aon tlie bidogicdl cfTecW ofmagnetic fields. Senndipitowly.he begmthijiking aboutclcctric si®it amount of nghuime'"light.
currents and the fields they produce.

Su'p'isMgly, the rab exposedto just 8 tiny amount ofnight light had the same nte of tumour
. "It occurred to mc that 8 hallmark of indusuializ8ticn is the use of electricity," he said 'Thcnl growth 8s the rodents exposedaround the clock. "It would be the equivalent to being in agot to 'wmtdoe3that mean?How can electricity caLLgebreastcancer?'The most ' ccimpletely dark room, wiUi a small light leak coming thir'ugh a cmck in Ue door. Thats the lightinwestingwpect of ekctricity 13 li8hL the light environmelu." intensity we're tdking about,' Blask said.

Stevem turned to the then-nascentscientific literature on circadian rhythms — the 24-how Luckily for humans,we're far less sensitive to light 8t n®it than rats and other iQwcrmammdqbiological clock that guides daily body fimctions — and on m¢latonijl, 8 critical honnonc met nocturnal species acutely attuned to mektonin for reproductive rea&ons. But the magnitudc andLivi]% crc8tur¢3produce only while in darkrm3. Since thmj he has bem ijrN¢sLiµting night light, duruion of tkUrmeWtmin ~¢ 8t night air virtually identical to what happens in humansdeveloping the cQunterinutjve theory that something as harmkssi as 8 lit ijgu bulb cm make Bkisk isi currently testing the mdatonin hypothesis under 8 four-year grant Eroni the U.S.people ill.
.

National Cancer Institute, trying to zero in on just how dim light has to be before it no lonW
. ,

seems to stimulate cancermllgrowth.In 8 study Stevensc+wrotto in 2001, he concluded th8t there is "mounting evidenc¢to 8ugmt '

th8t disruption of the mdatoninrhythm may kad to chronic fatigue. depr¢3siomreproductive There is much thu 3cientists don't know about melatonin Some individuals seem to be far moreanomUos, 8rd perhapseven canccr.'
.

" sensitive to tho nightA@it effect, md womm Bppear to bc more vuhwrable than men. At thi3
point, Bksk mi4 he wouldn't go so far a3 to advisie people to shut otTtheir lights and sit inAnother study Stevensworked on last year presented the unusual discovcry that women who darknessfor hedthremons, 'But I think there is enotighevidenceright now to be cmitious 8t anywork gr8veyard shifl& such 8s nurses,have a substami8lly higher risk of breast cancer. Even one - rate and certainly limit our exposureto bright light 8t njght.all-night shift a week over 8 thrce-ycar period was cnough to increasethe risk by 60 per cent.
"When you think U>out it" he 8dded 'light at night cxcept moonlight; is pretty inappropriate.He ww impressedby othcr rcscarch that found breast-cancerrisk to be nearly SO-per-centlower '

We didn't evolve with mificid light 8nd its only been in thc last l(X) years or so that we've hadin blind womCn.The more a woman is visually impaired the lower the risk of cancer.
.

this phenamenonofartificial light.'
"How cjoc3 lightdo it?" Stevem askcd rh¢tcKic8lly. He thirib the key is mel8tQnlmhc said the Not only did peoplc not evolve in illuminated night3, until recently they also did not spcmd their

- hormone that ha3 beenpcpujarized 85 an antiaging and anti-insomnia potion and as a cure fix jet &ys bathed in the weak Lightirtgof the typical office (8bout 2(X) times less bright than sunhghr).l8& 'Mebtonin 13 sal of the chemical cxµression of darkness -- its the 'Dracula' ofhormones, ' To get in sync withnature's rhythm& Blask said, "I think that people should haye as dark nj¢htsbccawe it only comesout 8tnighl" hc said. '

8s ~ibl¢, and 83 bright days as possible."

Mektonin13 produced in the blrain'3 pinedgjandguided by cues Hom the ntinasof the eycs. Scientists stiidying lightpollution have mostly beenwarkiAg in imlatiom andthe evidence theyMelatonin is µroduced only when the eye33igna! that it is dark. Prcducticn begins around have Collectedon its dangershas neverbeendrawn together. But a canferenccFas beenQl¥arLizednShtf8ll pe8k3in the middle ofthe night between I and 2 a.m., and shuts offduringtlr day. for next month in Los Arlg¢le$ that will gather many of the top scientbts studying the impact of
. ,

night light to compare ncles.Thh nightly dc9eof the Dmcula hormonc tdb the body whether it is day or night Those who
work under 1@iting 8t nigjit, as in an office or 8 hepital, might bs inadvertently rcducing the The conference, hosted by the UCLAImtituteof the Environment and the Urban Wildkixbmount 'of melatonin they produce. Exp¢riment3 have shown that m¢l8tonin inhibits eskogen Group (a Lq3 Angeles eco-activisit8s$ociation),could k8d bo a higkr public awarcncssof lightfrom 3timuhtin6 tN growth of brewt-canccr cells 8mong its otMr hedthfuj efYCcW. This · pollutioaaccording to organizers. "In the ccological workl there 8re very few pcople who are3u8g¢3t$ why.blind wcmcm who pnemmably maintain high mektonin lev¢k arc at lc» rihsk kx)ki%at this in 8 unified way,' xid Travis Lo%cQm 8 spokeman for thc Wildlands Group.while night-$hift workers 81?¢ more susceptiblc.

. ,
Longcore said light pollution should be receiving the same aWntion Hm tjie public andRe3carche!3have b«n Ole to 3uppre$3 mclatonin production completely by exposingpeople to regulators &9 other envijrnmentai ills. It has beengrc'wiru relentlessly by about 10 per cent a.
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yeW since the 196Qs,, and only recently have serious efforts bcgun to try to contrd it
'

[m8sterpiec¢3]di done with the stm UP there,' Crawford said 'Nobody's donepainting like
this 8bout strcet lights or billboards. It's the gjamow and wonder Qf the universewe. live nIn the Ontuiogovcmmcnt 1j8s set up 8 nature reservenorth ofToronW the fm in the We'vc got to pcescrvethat.'

wadd wherc 1j7¢ prescrvation of 0 pristine night sky was onc of the r¢8son$ for establishingHpa'rk· Ifhumans cant solve 8 rektivclyewy ponuticn problem, like excess night lighl Cnwfordadded,
it doem't bode well. 'We're going to 103¢ the Earth eventually bemuseas we 1c9c touch with the

LcmMnearGr8v¢nhum M TomnccB8jtcmConservation andDUkSky Resmve is just far environmcnt around us, both the day and the njghL We becomeimmsitive to it, and before long,
enough ovcr u horizon fixim Totxmlo and other major Southern Ontario cen=$ that its dky nature kind of rises up and stcgDp3 us."
remUns unpolluted

6

ConscrvatiQnist3are hqping to e~ the area of preservednight sky around tti¢ pEnrk to include
much ofncarty G<xxgianBay, the Bruce pcl1iEsul8and MMUtoulin kilm4 using municipal Mctrn tQ Malp comfp¢pt paqe Next Stoi"Y

P

by]8w3 to restrict poorly degjgl'l©d night lightin&the mUn cdprit behind light pollutim If i:4 E-malthis adide
estBb]ished it would 1)¢

= of thc 1arjµst arcas in the developed world ofprotected night sky. =====Lkmk f. · . ' ' f
' Prhttht N6cje

In the United St8teS the International Iktrk-SkyAssocwtion has also bcen calnµllgru% or the
use of txm¢r-dc3igned street and security lights that won't Spil] into the n®it sky. The Tuc8cti-
lxtsedgroup views the light a&vc major citi« as the Elow ofwwted mergy. It hascakukted

· 7 "

that in the United Statm, about SI-billion(U.S.) is spent amuially on the electricity wasted to
. I

-Day Site Search
illumimtethe Uy. "

SEARCH '

"We tell pcQpicdl the time that dlat3 just dollar bills txujnin&" said IDA ej<¢cutiv¢director Dave
Cnwford The group has championed bylaws r¢quiring "night&i¢ndly' !jghts, with the bulb

Home i Bu$lne88 1 National I Inti 1 Spom 1 Co|umnm8 ! The A118 ! Tech 1 Travel I TVf Wheelsrecmscd into the fixture 30 thm its lightdocs not gl= out horizwtallyor upwasa Unlike the '

commcn cotc8-lmdMircct lajnR lamps that direct 8 tight beam 8t the gro'imdu3¢ 1= wBuag¢ © 2002 Bell G|ob6me(jiaInteractive mc. All Rlght3 R0=rved.and savc money &cbl13c they don't wclewly light the sky. HdQ & Contact Us| Back to the top of this page

Well-desigmd ljghting can help mcovcr the sky. In Tucsom where night-sky protection mks
exist; Crawford s8id "on good nights you can8ctually dctcct the Milky W8y. Rmcmter, this is · ·
a city of 800,000pecple, wherms in an avenige town of 50,000, you couldn't do th8t So we
know these things worL'

%

T1µ as$oci8ticlnabo mc3 ncighbow to complain to thosc guilty of committing "light bespa83"

-
lamps on at night whc»e light intnjbde3 on the propcrtics of othew -- 8nd criticizes &round-the-

clock security iightin&u'ging peoplc to use motion-activated light3 instcad to deter crime.

Butwhen people like Cmwfcxd see the planet &vdopirig & global ligj'ting µroblem amlogousto
global w8rmin& cxjjcjs love n$ht lightin& especiUy somcbusinew interest3.

In Lmgky. B.C., city cil~ a bylaw last year rcstricting the we ofnightjpieming
marchligMs to 30 evcnin&$8 year, after public compkints over light Hom 8 new FamousPlayers
"Cokmus" movie theatm While many resideiXscomplained that the company was ~ging in
"cclc8tial van&lim," Famcm Pkiyers managers tho@u that the lighb lured customm; and they
ktmchcd court 8ction apimt the bylaw. .

No one seemsto like high lighting Ievek more than big-box rctailem !&tnynow usc thre¢ times
the intemity of $khopµing-m8lllightin8 in the 1970s. 'There 13 a lot of dcsiru to boet up the light
kvek," said Tony Rulerbel& salesm8n&gerat Rutenbcrg SalesLtd of Mississa%% a major
Canadim IightiNBdeder. 'It lcobveiy inviting." The big-box Maiter thinks, " Tm going to hwe
mc« pcqj'k come in " he xid
Rutcnberg has trkd to encour8g¢mtaikn and other big 1i¢iting users to consider3ky:hi¢ndly ·

products. He tells them itb a mon¢y-s8viug bet in the long run 1>cc81lsc they u8c lee electricity.
whilc curbing light pollution "Withbetter design,you absolutcly can reduceyour energy, lowcr
your costs, and save the sky," he said '

.

"

While the health and environmental imµicts of light pollution 8re 3~ to capture 8ttentiolm
Cmwford of the Dark-Sky A3soci8tion has other concerns.While he, toq worries that ligh8 may
be making peopk sick and harming wildlife,he said the fading of the hcaveiu could also cause a

+ of the tuuuaji imagination
-

in many wayq 8 greater long-term Uuc8l-
,

0

Writers and othm &r1ti3u have 8lw8ys dmwn inspUUon from the nigjhtsky. "We h8d Ute sky up
th¢re, all spcckkd with star3 and we wed to ky an our bacb and look UP at them and discuss

' about wheUwr they w8$ made or only just hapµned,'MarkTwain wrote in HuckkbenyFinn.

'Thcre 118vc bcen poems and symphonics and music md arj and van Gogju and other
T

ltkk' :1 ,jl.l,, mj
µ 1&Q~d¢'K'E's'~uMu~km'~an~FL~jmi&d'~x·m]a~sknMc~ud'c~Tncu1(¥h®%NNmG~cT&&mc¢QQmMm P1R&e$ of6 kW'\vwwg1K;*b~~MmkvasskTvKsmq=rdmmµ~~ul~tn~mbar~FulE'tcn'%bcKjd~o~1ku1E~~N~cG~mujN7<=m»mm PW6d6
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IN CITY COUNCIL

March 25, 2002

COUNCILLOR DECKER
VICE MAYOR DAVIS
COUNCILLOR GALLUCCIO
COUNCILLOR MAHER
COUNCILLOR MURPHY
COUNCILLOR REEVES
COUNSILLOR SIMMONS
MAYOR SULLIVAN
COUNCILLOR TOOMEY

WHEREAS: Uncontrolled exterior lighting is extinguishing the night sky as well as wasting energy and

producingunnecessary glare; and

whereas: In just the past decade, sky glow has doubled in intensity; and

WHEREAS: Controlling sky glow not only brings back the stars, it improves safety, health, energy
conservation, fiscal responsibility and protectionof the natural environment (see

attached); and

WHEREAS: Several cities, including Raleigh, North Carolina, Flagstaff, Arizona, Taos, New Mexico,
and Melbourne,Australia, have enacted ordinances to set standards for exterior lighting;

now therefore be it

RESOLVED: That the City Manager be and hereby is requested to confer with the Assistant city
Manager for Community Development, the City Solicitor and other appropriate staff to

report back to the City Council on what other communitieshave done and what
Cambridge can do to control exterior light, including a draft ordinance or suggestions for

an ordinance, along with possibilities for other actions such as public education and
incentives to make progress on this important issue.

CHARTER RIGHT ON MOTION OF COUNCILLOR MAHER.
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The City Manager is requestedto
confer with the Assistant City
Manager for Community
Development, the City Solicitor
and other appropriate staff to report
back to the City Council on what
other comrnunities have done and
what Cambridge can do to control
exterior light.
CouncillorDecker

CHARTERRIGHT ON
MOTION OF COUNCILLOR
MAHER.

In City Council March 25, 2002

In City Council April 8, 2002

ORDER ADOPTED.




