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INTRODUCTION

Red Light Cameras (RLC) have been in use ifD&tobgi&tjaecincel May 2010 were used at 20
intersections. In an agreement with the New Mexico Department of Transportation (NMDOT) in Ar
RLC systems were shut off and since May 2010 the City has 17 opmyrsttomsé RLC systems. RLC
currently being used in apprfRictaehunities ik tBe
(http://lwww.iihs.org/laws/auto_enforce).cities.aspx

Theverafjoabf this stugya report onsiifetympact of the RLC system in Albuquerque, New Mexico on
traffic safety measured by changsstimectgsh and severity ohnchshasges in the cost of
crashes

The use ofsiRL@he of several possible courdaavadabled¢o impact the incidence of red light running
related crashes. It is beyond the scope of this study to review the different countermeasures, their
RLC intersections, and their effectiveness. The literature rekieewabiegfiyptiescribes t
countermeasures and their effeatifenesss on a review of RLC literature

Information for this study was acquired from a number of sources. A survey was completed by the
Albuquerque that provided much of thetiigarseationttieesite desamihipwavided the necessary

context for the stéAdigitionally, City of Albuqueasmeagéddfento clarify survey responses and to

provide additional information when necessary. The City otlatbuquwatipm aiso pletad

in January 2008 by t he AmMang aherdhsngsAhe teporhimdiuded a E n f
review of crash data at the four longest operat{dgantdisectiamas, Paseo del Norte/Coors,
Eub&iMorgomery, and San Mateo/Mon@mm@gison intersections and traffic count data were not
used. Analyses focused on a sanglaftefarelysis of crashes and looked at crashes inside the
intersecti@ng@le crashasd crashes outsidersieetiofiearendrashes). fhaew of crash data

found a statistically significant reduction in crashes inside the intersection at two intersections (Jua
Tabo/Lomas and Paseo del Norte/Coors) a reduction in another intersectiohafcubank/Montgomery
increase in the fourth intersection (San Mateo/Montgomery). The studyiricwretageoverall reduction
monthly crashes in the intéasgitianasizasdng the four intersections. The study also found a
statistically significant increasmdrashes in one intersection (Juan Tabo/Lomas), an increase in two
other intersections (Paseo del Norte/Coors, and San Mateo/Montgomery) and a reduction in the fo
intersection (Eubank/Montgomery). An overall incasasageatidiyencemtrashes. The

study also notednsistent quality control regarding accurate and thorough complation of crash repor
conclusion, wssigiple before and after method, average monthly angle crashes decreased and ave
monthigarenarashes increased from thmehetbtkeafter time period.

City of Albuquergque Municipal Development staff was very helpful in providing us official yellow ligl
the RLC intersections and the comparison intersestimhyd/asedrandlso provided an electronic

copy of a June 2007 report corapleterbiyasthiavas designed to review and verify traffic signal
timing data from the 20 RLC intArseptlans to this rémo@ity of Albuquergoengstgellow

light intervals basedlostitée of Transportation Bigdreemsila method and the posted speed limit.
Though the use of this mgthod cite, t he City has i gefliowdgment ed a
intervalseatimed. The report notes the City makes exceptions based on the geometry of the roadwe
intersectiofhe study found:



1 Consistency between the past and current yellow interval timings including before and after
were implemented ahedr&ections with the exception of Lomas/Wyoming.

1 The yellow intervals at 33 of the 39 intersection approaches exceeded the ITE Formula for t
interval time.

1 The yellow intervals used at 5 of the 39 approaches were less thémethppidaélormula due to
grade.

1 The yellow interval for the southbound approach of the Lomas/Wyoming intersection was lo
corrected by the City.

To confirm the official yellow light timings provided by the city, ISR staff traveled to each RLC inters
sanetimes more thanooakect yellow light timings as well as general information on each intersectic
number of travel lanes by direction, presence of dedicated left turn laness, fexlestrian crossing sign:
presence of solid mediartg pfesesswalk, presence of red light cardenaldégss)@ad a

general description of the intersection including a mapAjppkedinteksactioes a copy of the
intersection data collection inStnersaimstrumentswesed for the data collection at comparison
intersections.

We were also able to obtain traffic wdfiommatonrfitonvibdeegion Council of Governments of New
Mexico (MRCOG). As one of its many tasks the MRCOG provides poetadioolidansaiagrioal

a foucounty area, which includes the City ofTAibugtiedgseextensive data collection for traffic
monitoring, analysis of current conditions, and traffic forecasts of future conditions. After receiving
infomation from MRCOG we were able to calculate averageAdijualtd ddy dadhictravel

directidnom calendar year 2000 through calendarhysanf20®@tiosdd in the analyses to

measure trafficdluvto calculate ctashpex million entering (dBEWERLC and comparison
groumtersectio®®llowing a nationalurgrgpthe study period traffic volume counts at both RLC and
comparison group intersectiond kiisaknéidcussed in more detail later.

Crash data was providédely Mexico Department of Transportation (DOT) through the University of |
Mexidd3ivision of Government Research (DGR). DGR maintains a comprehensive traffic crash dat
state of New M&tieadatabasersninformation on every crash that occurs in New Mexico with propel
damage over $500 and that occurs on public property. ArashyRe&be fonifoisrinCluded as
Appendixdnformation needed to complete this type of stuby daitatiaded This theluldés:

and time of the accident, the severity of the accident, the type of acciddatqeetiamersection, non
intersection related), the street name, contributing factors (i.e. excedsingspeed, failed to yiel
overtaking, driver inattention, under influetiee lnghstrem)tributinghtantmey of occupants,

number killed, number of injuries by seriousness, and number not injured.

DGR staff was also instrumental in prgpotemgal tehgbarison intersections. The list of potential
comparison intersections was\basep: aotal crashes, average total crash rate, average crashes by ty
(rearendind angle), by type of injury (fatal, injury, and propedyrdtimagéiordy) Faom this list

various criteria were used to select comparison intersections including total crashes, the crash rate
trafficAfter extracting intersections that for a variety of reasons did not meetamiacriteria for inclusior
comparison intersection we created a sample of 38 compétes tolloviedectiolentical process

of collecting information at comparison group intersections.



LITERATURE REVIEW

Numerous countermeasures exist for impaciymplzaedhatatections, which can generally be
divided into either engineering or enforcement countermeasures. This section reviews existing res
orenforcement countermeasures and mdre Speséaatly

In 20Bxhere weapproxitedy7,40€atal crashes at intersections or that were intersection related (NHTS/
2008). Approximately 2,600 of these fatal crashes were at signalized intersections. In addition, the
approximately 720,000 injury related crashes ahdbap@l0Qipratedyty damage only crashes.
ApproximatBlpdrcent of all crasbastersectielateNHTSA, 2008}ordinghi® Insurance

Institute for Highway S20@y 7862 people were fatally injured and an estimated 137,000 people were
injured in red light running wrashiéss jofgred light violation occurgelittdmnters an

intersection some time after the signal light Viekitlessdlvextently in an intersection when the

signal changes toawdi{ing to turn left) are not red liglQ@&dmdred Light Cameras
http://www.iihs.org/research/gandpAmdttariwide study of fatal crashegyaatsaiiid 8399 and

2000 estimated that 20 percent of drivers fail to ol{@s#affiRasihb@jkt Cameras
http://www.iihs.org/research/qandga/rlr.html

Red light runisiogmplex &edet is no single reason to explain why driverB roadigalsiogists

fall into demographic, human behavioral, vehicle, and interaction ofBardagréstet Otatiegories
2004)Demographic characteristics include ageiaais detdeenL8 to 25 yearslohalgs

are more likely to run red lights (FEAAAGDr@0QAp an Institute for Transportation Engineers (ITE)
(2003) study red light runners tend to be less than 30 years old, have a recerdrdvimgoving violations
without a valid license, and have consiumethdlebhwgloral factors include driver inattention that may
be caused by numerous factors including: drowsiness, eating, using a cell phone or other hand hel
talking with pagses. Speeding and aggressive driving are other factors. Intersection characteristics
traffic volumes, time of day (violations are higher during a.m. and p.m. peak travel hours) approach
frequency of signal ¢yotesists are rikedy to be injured in urban crashes ighbhingingd |

than in other bfpgban crashes. A study of urban crashes conducted by the Insurance Institute for K
Safety found that running red lights and other traffic controlmevasabsentdstliicaccidents (22
percendnd those injariegprevalent within this category of crashes. According to the study, injuries
occurred in 39 percent of crashes involving the running of a traffic control, the highest proportion of
crash (Retting. e1999n general, red light running violations and crashes are negatively associated v
approach flow rates, negatively associated with yellow indication duration, positively associated wit
speeds, and negateelatasl with clearance path length (i.e., the width @k stadgtbysection).
Bonneson and Zimmerman (2003) on the effect of yellow light interval timing on the frequency of re
at urban intersections found that an increassecbdstim the yellow lidghs iotegvad the total

time did not exceed 5.5 decogatsed red light running by 50%. The authors also found that while dri\
adjust to the longer yellow lightntervai n ¢ r e a s the benefit af annmereaded gellowot 6 u
interval.

Red light running countermeasures fall into one of two categories: enforcement countermeasures &
engineering counterm@auineson, J. and Zimmern)aanidr@ddént countermeasures encourage

compance through the thaeatttbn and a possible fine. These countermeasures require the use of ei
a police officer or an automated system to identify red light violators. Engineering countermeasures
reduce the incidences of redngyhy riammioving driver awareness of the signal light or by reducing the


http://www.iihs.org/
http://www.iihs.org/research/qanda/rlr.html
http://www.iihs.org/research/qanda/rlr.html

number of incidences in which drivers are put in the position of having to decide whether or not to r
ligh{Bonneson, J. and Zimmermagngirz@iihg countermesaslisetall fotobroad
categories, incladingermeasthras

1 Increase the visibditya sufficient disgtaneept ur e t he dri ver ds att e
conspicuity

1 Increase the likelihood offstapeimgd signal when seen

1 Address intentional violators

1 Himinate the need to stop aftoggtilterof Transportation Engireeets;12003,)2009

Some intersection characteristics including the desigohamdotensigesaiimmease the
incidence ed tight running. This includes theppazhghau intersestginsdistance, roadside
obstructions (i.e. trees, billboards, and traffic control devices), and approach traffic volumes,

Specific engineering countermeasures recofederalddigiyvtg Administration (2003) to reduce
red light running include:

1 Improve signal head visibility bginem@asdding signal heads wheleadeassiggea for
nultiple lanes and rolecked from view.

1 Address easist roads whem anglgisouette the traffic sign head apthtetdtback
enhance visibility.

1 Set appropriate yellow light time irgkbovaigetiiales to clear the intersectgtopr safely
that is consistent with the speedfimait, anadrgetion width.

1 Add a briefadl light clearance intaliat tvaffic in the intersection to clezlepsiogto
cross traffic.

1 Add intersection warning signs gyedoweftestting lights or reduce ttspepprositie
intersection.

1 ®ordinate traffic signals to optinfiae teifitnating interruptions.

1 Removesie parking near interseaticnesise visibility of pedestriangraffetcross

1 Repair malfunctioning lightsuenméeessarily long cycle timings.

Seval studies have shown phag)Rh reduce the number and rate of red light running violations
(Retting et199nshort periods &1e€ programs are implemented, violation rates drop dramatically.
Somerograms hseen reductions itiovislaf between 20 percent and 83 percent as drivers become
accustomed to the presence of the cameras and are educatedniyrthatsigrsaamuhmridithat

usually accompany RLC programs. NQBeeeiosmete declined byip3§ percent within

several months. Some have suggested that reductions in violations translate into reduced crashes
improvements in safety.

History of Red Light Cameras:

The technology behind Red Light Cameras was develope@antbem$360sti®edy_igbnitoring

the status of the traffic signal by an electrical connection to the signal controller. Most Red Light Ce
determine the vehicles presence by using electromagnetic sensors buried in the pavement near th
the intersection. The dgpieadtgcord images of an offending vehicle, recording the surrounding scen
date and time of the offense, vehicle speed, duration of the yellow signal, and how long after the re
vehicle began to lkeatdetsectidreftingergusamd Hakk@@03)Vehicles that enter an



intersection on yellow and who are in the intersection when the signal turngypitallg not photograph
two photos are takearify the vehicle actoadidedahrough the intersection on the red signal.
According to the Insurance Institute for Highway Safety, Highway Loss and Data Institute, violation
within 2/10ths of a second after the signal changes to red generally &techneadrded because o
limitations of the recording equipmergomeadditjohcamera programs provide motorists with grace
periods of up to 1/2 second. Tickets typically are mailed to owners of violating vehicles, based on tl
photographiceenidin many states, it is standard practice for trained police officers or other officials tc
review every picture to verify that the vehicle is in violation. Tickets are mailed directly to the vehicl
based on the results of a revievogfapbspltEnd@&As: Red Light Cameras
http://www.iihs.org/research/qandg/rlr.html

Red light cameras areapgpedximate\ASdonmuniteswell as several countries avorldd the

U.S. cities with red light cameras include: Albuquerque, Atlanta, Baltimore, Chicago, Denver, Hous
New Orleans, New York City, Philadelphia, Phoenix, San Diego, San Francisco, Seattle, and Wasf
many smaller conasw@ibuntries that use red light cameras include Australia, Austria, Belgium, Cane
Czech Republic, Germany, Greece, Israel, Italy, the Netherlands, Poland, Romania, Serbia, Singaj
South Africa, Spain, Sweden, Switzerland,nltiev&mgaahthe U
(http://www.iihs.org/research/gandg/rir.html

The speed and safety effect of photo radar enforcement is based on general deterrence theory anc

relating speedsamtispeear i ance to collisions. General de
punishment upon the population in general, influencing potential violators to refrain from a prohibite
a desire to avyRwmssd982)he | egal consequences?d

RLC Evaluations
Numerous evaluations have been conducted to examine the various effects of RLC on traffic safet
have primarily adathsse major research quésisimagton and Shin 2007

1. What is the impacsohRltg at signalized intersection approaches that are equipped with
cameras?

2. What is the impact of RLCs on safety at all signalized intersection approaches (testing for pc
spibver at non RLC inter&ections)

3. What are the economic effects of RLCs?

Geegrallgtudies indicate that red light cameras are effective at reducing both red light violations and
crashes. However, there is a broad range of methods that have been used to examine the effects ¢
cameras with varying (Rettltg-ergus@amd Hakk@@035tudies conducted of red light camera

efficacy vary according to several important régadésahélighingy Administr&jon, 2005

The use and designation of comparison sites.

Treatment type (canméyasameras plus warninglgipinanredg and speed cameras).
Area of study (treated intersections, treated approadle$, jurisdiction

Accident types (alamiglet those causediglytrathning).

Accident severities (all,usjtatapliweighted).

Sample sizes

=A =4 =4 -4 -4 -4


http://www.iihs.org/research/qanda/rlr.html
http://www.iihs.org/research/qanda/rlr.html

T Study methodology (simpedbdiercbefemachfter with comparison greqipacd
tests, statistical modeling).

Ametanalysis of RLC literature (Federal Highway Admiostratibat 2@dkcRiare

tainted by methodol ogical dif fOneafthgmosts t hat

i mportant difficulties with RLC studies is t
which can exaggesitee effects of RLC enforcement. Additionally, many studies do not account for
possi bbohvetyebfeospi bl or the expected effect
actually treated resulting from juviddigiidily and the general public's lack of knowledge of where
RLCs are ins{@ktberal Highway Administrdjon, 2005

The meaaalysis identified a number of importaat¢éasstulsntaesighingest RLC
enforcement. Among theseelessmmhers found it is imp@reatarsd Highway Administration, 2005
B)

1 Consider RLC effectsaeenccrashedhere is a need to consider not only the crash type, but to
account for the {offde severity between aegieadypes.

1 Consider RLC spillover éfastses could also be affected by RLC at control/comparison sites
within the vicinity. This makes it difficult to determine the effect at treated locations versus al
locations in the same city.

1 Effective e f iedlightruinmg crashda"previous studies there has been a lack of clarity
bet ween angle and turning crashes on poli
definition of the outcome variable.

1 Account for Regression to the msaRleffetend to be placed at intersections with high
incidence of crashes. In any particular year, there could be an extraordinary number of crasl
over time these crashes could revert back to an average. This effect hashéhe potential to ove
positive effects on RLC related crashes.

1 Yellow interval improvements made at the time of RIt( imsgailadionto separate the
effects of yellow light interval improvements because studies have shown that other treatme
just asfettive as RLCs.

According to the US Department of Transportation, to ensure statisticareaédityhérsstonportant for
have a sufficiently large fSaegtitaent sitasifwove the ability of the studyatiissibaiv

significanafethe resultShgossibility of spillover &itadts alsctesidered when desigiuithyg

and selecting comparison sites. A strong stadlyc#eulelialsce on theasweparison sites and

ensurecal ear defradtl oghofruhei hgr mr amlysss o6 i s cl
(Federal Highway AdministraioAn@0e5 critical consideration is the duration of the yellow lights at tt
treatment and comparison intersections. Inconsispatatesnis arghsigning practices cannot be
overlooked. Many studies failed to mention differences in the length of the yellow signal phase. In ¢
yellow interval improvements may have been made concurrent or in closé Rt@xanity to the installing
Since longer yellow light times have been associated with reductions in crashes, it is important to s
effects of these measures from that of RLC because some studies have shown that these other tre
just as effective a®B¢ti@ al 2007

Availabtesearch suggests that RLCs are associated with a decrease Harifjle temglerscy of right
and an increase in the freqeamecygtoishes. Additionally, RLCs have been found to impact crash



severityaslgtomnd Shin, 2086ther study comfdetbe Federal Highway Administration (FHWA)
(Council, Persaud, Eccles, Lyon, andskwiffed, @083 ults. The study usediaalBayes (EB)
beforanehfter approach with a large dfedegnimiized treatment intersection sites (132), signalized
comparison intersection sites (48®&)nalmkedrcomparison intersection sites (296) across 7 jurisdiction:
in the United States. The intent of the study was to aggratjdtetR¢: Effeiets mvire 7

jurisdictions. The authors fourettsrdsat efere consisteinbsatfound in many previous studies.

That is, a decrease-anglghtrashes and an increaetirastess

Calculating the Economic BBh&fg of

In past studiesRit€nsaveeeshown to not only reduce the severities of accidents, but to reduce the
overall costs of accidents in intetsghensire installed as well (Council et al., 2@06, Washington
Shin, 2005). The nwstaed costly accidents at intersggtanglarerashes (Washington and

Shin, 2005). At intersections where RLCs arehimstalled|estitiesumber of angle and left turn
crashes decrease, and the reardetafisions p@seReaendrashelsaveeeshown to be less

severe and less ttamtlpngle cra@besncil et al., 2005).

Calculatihgcost dfaffic crashes bsomplex and generally two approaches are used to assign monet:
costs. Economic cgmstglldd human capiteleastse the cost of crashes that have occurred and
dondt measur e t helossasinthé qualityTaiteecond approachiisardfeyredt h a t
to asamprehensives@ this approach itiesul®sof economic costs plus anasiityaté of
lifecostsQuality of ¢ibsts include physical and mental suffering, quality of life, and permanent cosme
damage (Hanley, 2004).

The use of economic cisstssefullyfor measuring tigpasstotor vehicle crashes and should not be
used &stimathe dollar value of future benefits due to traffic safletycorgselensive cost
approaethichbombines economic cagialitytbf Gfestsan be used to estimate hatfits e

National Safety CNBIENEC, 28LQpests that whenever possible this calculation should be used for
cost benefit analyses.

Thisollowirgiefly descritesvgrimargources that theesn useésomatbe costs of motor

vehicle crasfitanley, 20(Hysth¢ National Highway and Traffic Safety Admieisiratiemd(NHTSA)

the cost of motor vehicle crashes in 1®theod &AM0OR). In both reports the Abbreviated Injury
Scale (AlIS) was useblaassthar stratifying costs by injury severity. AlS codes are mainly directed tow
the immediate threat to life resulting from an injury and are estimated shdrtlg Aft®r a crash occurs.
developed in, i88& injuries on a scale otd gnumzrviaBlE)ause some motor vehicle crashes

result in longer term injuries with more expetisevAlQUic oimieslways an accurate predictor.

Various costs are associated with motor vehicle crashes including cesis aesigraddavith prog
improve safety, in this study RLC systems.afecommpicsedsts a number of separate categories
includingiedical costs, property damage costs, legal costs, workplace costs, insurance administrati
household prodyaosts, emergency services costs, household productivity costs, and travel delay c
Other types of dustgenot economic such as physical pain and emotional anguish can be more diffic
estimate. NHTSA has focused on the edaonotarcviempeletcrashes and using thesegosts alone do
not produce the most accubateetibsatio and so produces conservatiVaeimesesost

components are property damage, market productivity, and medicaicfahagptogetiatelgccount



66% of the cost of a motor vehidleamahg to NHTSA (2002) the value of fatet tifk reduction
savefdlls in the range®hdRion.

Second, the National Safety Council (NSC) publistissSan 2@t@phbesiedmthe costs of

motor vehicle injuries. The NSC estimates includes wage and productivity losses, medical expens
administrative expenses, vehicle damage, éansl employi n s of alléehése temsis s . The
calculated for esality, injury and property damabe anashrecent NSC publication reflects 2008
data.NSC also calculates the comprehensive costs of matbhictetuse ortaakaees of the

value of the lost qualitiN8fifeports craslitgesang the KABCO injury scale established by the
American National Standards Institute (ANSI). This injury scale is designed for law enforcement cc
vehicle crashes and is the scale used in the New Mexico Uniform QuasbdaéporeaJine& K ABCO in
fatalities (K), incapacitating injuriasgpaciating injuries (B), possible injuries (C), and property dama
only (O).

Tabtdan@separately show the NHTSA 2001 and NSC 20B&cmsisedtesl toasteporting
systems are diffdrentetes are not directly compssaiéed above, NHTSA reports crash severity
based on the Abbreviated Injury Scale (AIS) while the NSC repgbeexB8ICsevyariysaalag

BecauBHHTSA ubedAlghicdoes not directly makchBR® sasddly many law enforcement
agencies in ttrash reports it hasibeessary to map AlS categories to traffic crash reports generated
by law enforcement agencies (G200}l et al

Table IHTSA Casterson
Crash Type 2001 Dollars
Unsurvivable $1,000,9
Critical $1,122 §
Severe $356,60
Serious $190,62
Moderate $68,44]
Minor $10,81
Property Damage O 2,593
Table.ASC Total Cost per Person
Crash Type 2008 Dollars

Economic Cost | @mprehensive (
Fatal (K) $1,300,0( $,200,0C
Incapacitating (A) $67,20( $14,2(
No#incapacitating (B) 1,80 $4,70
Possible (C) $12,30 $26,00(
Property Damage Only $,40( $,40(

Due to the low freqaewtydhtalities (K) amghacitating injuries (Ajadabties and incapacitating
injuries are often combined into a singleAdEgangil et al., 2005; Washington&eshin, 2005).
number of prewituses when possible injuries (C) werearomoppéaating injuriegh{B cost

level of C Wwalser thanHBcause injuries dierdda higt@sthampossible injuhiesfinding is



counterintuit@ae possible reason whydteisrnsaysamimetimes crash reportsmecondjuries

as C which later turns oubtedstly whiplash injuries (Council et al., 2005). Due to the high cost and
infrequency of K+A, diffettitly in codinhoapacitating injuries and poss@lenjjueshave

been groupmgkther iepious studies. Crashes with no injuries (PropgéFy(Qizenage @nly

second category, whiclrcostayesu@sinjury related crashes K+A+B+C, and PDO crashes (Council et
2005; Washington & Shin, 20@b)sifibairy reldterashaad®DO crashesgertant to

measure the cost benefit of RLC systems.

Several studies have shown a reduction in both the injury severity amgashgftoeashes when c
results of the before and after installation persiuoiwik RE€duakhe costs and severity of

accidents. A study of RLCs across 7 U.S. gaddiztioadwsttam in right angle crashes of 24.6%, a
reduction in right angle injury crashes of 15.7%, i@ tetaldnasteseahlda8dincrease in

rearendnjury crashes of 24.0%, and a total crash cost savings of $38,000 per RLC intersection per
(Council et al., 2005). A study ibRNstmgtdZ and Shih f@0fbe installation of RLCs

effectively reducedtth@mount of right angle crashes by 12.2%, reduced the number of right angle ir
crashes by 3.3%, increased the totadaeratiatsbies by 12.2%, increased the totdmmount of
endnjury crashes by 3.1%, and produced a retdhaaefitgsasft$h143, 217 per year. A study on the
effectivene$fRLCs in Scottsdale, AZtstadwesdliction in right angle crashes of 22.6%, a reduction in
right angle injury crashes of 14.6%, a totd#engrasbes of 22.6% reas@oearendnjury

crashes of 17.8%, and produced a net benefit crash cost savings of $684,134 per year (Washingto

Researchers also found positive economic effects when both includioghyaddreageding property
crashes. Thelysis found a positive aggregate economic benefit of more than $18.5 million over app
370 site years, which translates into a crash reduction benefit of approximately $50,000 per site ye
property damage only (PDO) crashebenetiitdsdiipeoximately $39,000 per site year. The implication
of this finding is that less severe and generally lorgaramibjcogtsrémhes together ensure that

the increasesmrendrash frequency does not negate the dieginsaggarcthshes targeted by
redlighttamera systems.

RESEARCH DESIGN

The design of this stasgdupoathods commonly used in this type of study (Hauer, 1997 and Washir
and Shin, 200f¢ different methods described belowedr® @ttesite the change in safety as a

result of the use of Bhtsof the methods are more sophisticated and so tell us more about the actu:
differences in safety before and after the instdlatigrobfiielsDsdies revieweddgrithiest

not been as rigorous or used multiple methods and so the findings in these studies are more quest
research design incorporates best known practices for this type of study.

This study uses four methods to study the dffesfiVesestoaf Riethods are common in the traffic
safety literature (Ozbay el).aDUPBDedy uses these four methods with some slight modifications. In t|
second d@hold method we calculate crashes per million enterifigesshihlesysIEY).

A simple before and after Stadymethod focuses on the comparison of the frequency and rate of cra
by total and type of cragim@read righgle) for a period of time before the instaltatitor af RLC

similar periotroé after the installation @hRL@sthod assumes no changes other than the installation
of RLCs has occurred from the before to théhafisimpleofs. naive) method assumes that if nothing



haghangdue crash frequency andnatédaeistallation of RLCs is a good estimate of what would have
happened during the after period withthie thesRinPson of no change is questionable but this analysi
serves as a starting point and a baseline measuWiforthisetbadsdne effect of RLCs is

determined by the difference between the crash rate before and the crash rate after RLCs were im

Before and after studyanetirrection for traffic fldis method adjusts the impact of RLC safety from
the beito after study periods by correcting for trdifaffioitohese is an important factor that is
influential on travel $ddietgrous factors may affect safety such as changes in traffic volume, change
geometry of the intersectimrgase/decrease in the number of ¢reveddspesd limits, the use

of protected left turn lanes as compared to permitted)|eftdatindgresy@unding land uses, and

the driving population

Before and after study usingrigonpntersectiomkis study uses comparison intersections in order to
consider the effects of unrecognized factors. This type of study allows the comparison of intersecti
RLCs with RLC interdotigmeison intersections aes detenseictions that are similar in crash

rates, traffic voJuand geographic characteristics. The crash data at the caawpdsed group sites
tohelgstimate the crashes that would have occurred at the RLC sites if gleeBLCs had not been inst

Before and after study with Empirical Bayes (EBis mettiadt! has been designed to adjust for the
regression to the mean (RTM) problem, which is a serious problem associated with before and afte
studies. Regression tarthe angroblem that occurs in this type of study because intersections are ch
for RLCs because they are thought to have a
sites that need to be treated to reduce the énezjitgrafyceasBesause these RLC intersections

were chosen because t hey weulddrophdrroalysfronot sd we
previous high levels intspitetaiduction of treadinightsiccident frequencies orapvertd t

theaverage over the long term. As a result, the application of thetbothpeystandHaupver

estimate the treatment effect, since it failsR3 bbmextiléme.

Cost Analysis

This study includes a costhanalgsiss the estimated changes in the frequency of crashes to a dollar
impact. This analysis is conducted using cost data available from the National Safety Council (NS¢
studies have used cost data developed by the National Highistrptioaf{id F{ERtUnAilbeti

al., 2005)he N8€limate weinskidezonomic costsvge and productivity losses, medical
expenses, administrative eXx)adoanprehensiveedsts cl e d
that focuslost quality of lifde cost of all these items is calculated for each fatality, injury and propert
damage crddBC uske KABCO injury scale established by the American National Standards Institut
This injury scale is designedffctawent coding of motor vehicle crashes and is the scale used in the
New Mexico Uniform Crash Report. The KABCO injury scale measures fatalities (K), incapacitatin
norAncapacitating injuries (B), possible injuries (Cinagd pnbp@ijeda the high cost and

infrequency of K+A, diffettiy in codinoapacitating injuries and possallenjujueshave

been groufmgkther in previous studies. Crashes with no injuries (Pé&P&ihe Ctanwge Only

second category, whiclcostagesu@sinjury related crashes K+A+B+C, and PDO crashes (Council et
2005; Washington & Shin, 20@b)sifibgiry related craste®DO crashas@dgant to

measure the cost bendlitsysRems. Using this method the estimated dollar impact is conservative.
occurs for several reasons. FirkSgshauddted costs for possible injuries which have been used in oth
studig€ouncil et al., 2005; Washington ds8lamd¥ihle injury cost that is at least 25% higher than
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the NSC estimate of $3610@0ly, the NHTSA property damage only costs are higher by a minimum c
360%. Second, the estimated cost we use for injury crashes is for fussidanguwwe crashes.

include fatal injuries, incapacitating injimeepacithtiog injuries, which have higher cost estimates
into a lower cost estimate. This is done because fatal crashes and incapacitating injuries are relati
it was npossible in this study because of time and cost considerations to separate out this level of c
our calculations are done by crash and not injury or number of vehicles involved in the crash. For
crashes involve multiplearehitieitiple injuries. Again, because of time and cost considerations this ¢
does not include this level of analysis.

SITE DESCRIPTION

Albuquerque, New Mexico is the largest city in New Mexico with a 2010 estimated population of 53
(http://Iwww.cabg.gov/econdev/whyabqqyicAtaotpuetmue covers an area of 187.d6dquare miles
in early 2010 had 600 signalized intersections.

The City of AlbuquerqurLitateEcnsvitdOmonitoregproaches total. All intersections have 2
cameras (approaches) with the exuapitiamdMantgomeiyasvbitonitored appr@ach

Coors and Mowainhas gonitoregproachédl cameras take only reapplsaiagdrvatetia

40 approaches record both red light running violations anBeslgletingnirajatiteesod/or

speeding citatamssued to teaicle ownEne program officially began in May 2005 and the last RLC
intersaion was addagrih2007

Tablkprovides a list of RLC intersections, the date each intersection went live by red light running a
the monitored apprpantidbe date of deactivation for three of th&etdirse tmnisection

approachesre activated in Octolmrd@0@last two intersection approaches were activated 29 months
later in April 2007. The staggered implementation of the RLCs at the 20 itgraetstions over 29 mon
theamounte{posuregargor each intersertitre after study paesigger periods of time for the

before and after time period are preferable befraadengey pdoad of time to test fordeffects

a larger pool of cré&stmssure tifoeshe 20 Rit€rsections vary from 1.67 years (18 months) to 4.17
years (50 months).

Defining Intersection Crashes

|l ntersection crashes in this stluadye dadr ec rdaesfhien
that occurred at an interseatias ¢tbatrolled by an active traKucsighiad) to NM State Statute
(Section-8209 NMSA)N&H8 Mexico law enforcement agencies are required to use the New Mexico
Uniform Crash RepqAppendix Bhe statute requires that write@omnggdarsufficiently detailed
informatiordescribe the cause, conditions, the persons, andRegocts smesilfreduently

completed by law enforcement officers at the scene of accidents but may also be completed by citi
compte reports at a local law enforceniesuatyemoy of the six APD substations in Albuquerque)
typicallyput not alwmayren a local enforcement officer is not able to respond to an accident. While not
it is believed that less thah&8didém= reports in this study were completed by citizens. Because citiz
unlike law enforcement officers, are not trained to complete crasmepoafs datigequality is

citizen completed repptBV State Statute writtemeepppesed to be forwarded to the NM

Department of Transpatiat®they are entered into a statewide database
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The Uniform Crash Report form contains driver/occupant level, vehicle level, and crash level inforn
Informatimtludes: the aladetime of the accident, the severity of the accident, the type of accident (i.e
intersection,-imb@rsection, intersection eefatgd),street code and secondary ctreabatidg

factors (i.e. excessive speed, failed to yieddaknmgpgever inattention, under influence of alcohol),
the highest contributing factor, number of occupants, number killed, susnbss ohimnbies by seri

not injuraistance from in intersewioelation to interseetiesection, intersection related, and
norintersection).

These reports are entered into a traffic crash database thdt is mdihtained byr si ty of N
Division of Government Research (DGR). The database containstirdbor@tisnoiewery crash
Mexico with property damage over $500 and that occurs on public property.

From these crashes alcohol involved crashes Terseesttaatiesl were removed because they would
have occurred regardless of the existesgstefthdti_iGportant to note whether a crash is an
intersection crash or interséatiohcraminas coded by the reporting officer and so accuracy of this
information is a potential droléparticularly true of intersectiashel&tadently there is no

standard method or policy thatetsBeten related for officers completing reports and so reporting
officers subjectively determine whether a crash is intérsaetisnaréeltedn the reporsthat allow
officers to note how many feet from the intersection in feet a crash occurred but this field is rarely c
officers.

Traffic Volumes

The raw traffic volume data provided by the MRCOG was compiled to provide annual and total traf
each RLC and comparison group intersection for dank pespet tvepesiperiod. Using

these data we calculated an average daily traffic count for each pre aBdepostdithe period. Table
total pre study traffic voluost analy traffic volume for all 20 RLC intersections and each intersection
separately.

Traffic volume dropped 2.77% frotmibepbatatieeafter time period. This amounted to slightly

over 96,000 vehicles a day. Changes in tratfibywoltensegsith 7 intersectapsriencing

increases fromo(d 18.8% and 13 inteesguetigaTcing decrease$4rm?23.8%. dvesall

decreasalows a national trend whichtnetsvishiokk miles traveled (VMiFgas tndoze been

decreasing @ésst Gateway Council of Governments, 2008). While in the past few decades there f
large increase in VMT in the U.S. more recent evidence indicates that VMT is no longer increasing
somareas @creasingéffic Volume Tm#pdsvww.thwa.dot.gov/ohim/tvtw/tytpage.cfm

12



Tabl&. Traffic Volumes

Intersection AABefore AADATter Change in A4 Percent Cha
Period Period
All RLC Intersections 349079.7\ 339473.9 -96605.7 -2.779%
Academy and Wyoming 69486.0¢ 68277.9 -1208.1 +3.7%
Central and Coors 55253.0; 5958.3 +4305.3! +7.79¢
Central and Eubank 61388.8: 60419.9 -968.8" -1.58¢
Central and Louisiana 54436.3 52022.6 -2413.7 -4.439
Ellison and Coors Bypag 67267.1 70750.1 +3382.9 +5.029
Lomas and Eubank 67616.€ 63183.] -4433.5 -6.569
Lomas and Juan Tabo 62706.8( 55210.8 -7495.9 -11.95
Lomas and Wyoming 6710.8 65523.7 -1987.0¢ -2.949
Menaul and Carlisle 6b41.] 59833.5! -1707.5 -2.77%
Menaul and Louisiana 66050.1 60899.0¢ -5151. -7.809
Menaul and San Mateo 64543.0: 75336.5 +1(¥93.4 +16.72
Menaul and Wyoming 59014.5 70110. +1095.5 +18.8
Montano and Coors 72385.5 66526.2 -5859.2 -8.099
Montgomerny @arlisle 62404.5] 64172.] +7/67.6 +1.21
Montgomery and Euban 75372.0; 70B07.4 -5064.6 -6.729
Montgomery and San M 98152.8 85747.9 -1204.8 -12.64
Montgomery and Wyom 99487.7 96376.8 -3110.9 -3.139
Paseo Del Norte asnd C¢ 9Q073.04 83046.4 -7026.6 -7.809
Paseo Del Norte and Je 77281.3 7846.7 +565.4 +0.739
Quail and Coors TA77.7 54026.0} -16151.7 -23.349

RLGysterDescription

As noted in Bdbéefirdtvaed light carserere installed activated in October 2004 and the last red

light camera was installed and activated in April 2007. Nine red light camera intersections became
between January 2083067 .In an agreement with the New Mexico Department of Transportation
(NMD@nree RLC systems werénskiiatyd#010

For the majority of approaches the activation date was the same for the red tghtM¢amera and spee
had hoped to be akfdde the effects of the speed cameras and the sepdigitblgamera

because both systems were frequently activated simultaneously this was not possible. If the active
systems had occurred in different time periods it may have been possible to study their effect.

13



Tabld. Red Light aree8Camera Activation -Aod2déion

Intersection Direction | Date Red Light| Date Speed | Dat®eactivated
Camera Activaf Camera Active
Academy and Wyoming NB 1/31/2007 1/31/2007
SB 1/31/2007 1/31/2007
Central and Coors SB 12/31/2006 12/31/260
WB 12/31/2006 12/31/2006
Central and Eubank NB 3/30/2007 3/30/2007
SB 3/30/2007 3/30/2007
Central and Louisiana EB 3/22/2007 3/22/2007
WB 3/22/2007 3/22/2007
Ellison and Coors Bypass NB 1/31/2007 1/31/2007
SB 1/31/2007 1/31/2007
Lomas and Eubank SB 2/28/2007 2/28/2007
WB 2/28/2007 2/28/2007
Lomas and Juan Tabo EB 2/17/2006 1/8/2007
SB 2/17/2006 1/8/2007
Lomas and Wyoming EB 4/25/2007 4/25/2007
SB 4/25/2007 4/25/2007
Menaul and Carlisle NB 1/25/2007 1/25/200
SB 1/25/2007 1/25/2007
Menaul and Louisiana NB 3/31/2007 3/31/2007
EB 3/31/2007 3/31/2007
Menaul and San Mateo NB 6/30/2006 6/30/2006
WB 6/30/2006 6/30/2006
Menaul and Wyoming SB 6/30/2006 6/30/2006
WB 6/30/2006 6/30/2006
Moo and Coors EB 9/20/2006 9/20/2006 5/18/2010
SB 1 & 2| 9/20/2006 9/20/2006 5/18/2010
Montgomery and Carlisle EB 10/5/2006 10/5/2006
WB 10/5/2006 10/5/2006
Montgomery and Eubank wWB 10/22/2004 12/18/2006
Montgomery and San Mateo NB 10/18/2004 2/21/2007
EB 5/17/2006 5/17/2006
Montgomery and Wyoming NB 5/26/2006 5/26/2006
EB 5/29/2006 7/11/2008
Paseo Del Norte and Coors NB 2/10/2007 6/22/2007 5/18/2010
SB 2/10/2007 6/22/2007 5/18/2010
Paseo Del Norte and Jefferson | EB 9/30/2006 9/30/2006 5/18/2010
WB 9/30/2006 9/30/2006 5/18/2010
Quail and Coors NB 11/30/2006 11/30/2006
SB 11/30/2006 11/30/2006
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In Albuquerfeestandard definition for a red light runningsed|atibiew Mexicorsthautese
ofastop barstead of the curb line extensiamagpresarisgately 0.1 second forgiveness after the light
turns red. The vehicle must be behind the stop bar when the light turns red to start the process for

Since August,280@=fineity dlbuquergueinandtke standard red light running and speeding
violation is $75.00. Pugust 20@R1 light camera citatiomroangd 00 for a first to $300 for a

third. Speeding fines which began in approximately Aug$stQP0fB spegeihfydl0 miles over the
speed limit40@or speeding 35 miles or more over th&aslpmenhdrait. ordinance change in

February 2G081 until Augustfi@38anged from $74 for speeding 10 miles over the speed limit to $1¢
fa speeding3fBmiles over the speed limit.

Vehicle owners are responsible for the tickets and because the violation is defined in City of Albuq
ordinance and not state criminal statute pplipdintstiaxeepaint system that is sisddras a ba
suspending or revoking drivingnpeile yéesxico

According to City of AlbuquenguzOstatsections were chosen because they were 20 of the most
dangerous intersections in New Mexico as measwsthbydtafti@giraéhntersections appear

on a list of the top 50 crash intersec2008 iar2D0Q of the 20 intersections appezd@m the 2003

most dangerous intersection list. ISR staff confirmed this by a quick review of data published in rej
be found on the University of New Mexicods L
(http:/Iwww.unm.edu/~dgiting/not clear why the monitored approaches were chosen.

Tablé. Survey findings: General RLC enforcement program description

Questiongair City of Albuquerque
Number of intersections| 20 (3 intersections' cameras were turne
RLCs 5/18/2010)

Total number of signaliz¢ 600
intersections

Typical camera configur{ All intersections have 2 cameras (apprg
the exceptibtubank and Montgomery,
has one camera, and Coors and Monta
cameras. All cameresaiakotographs ar
video.

RLR definition Stop bar and 0.1 second forgiveness

Constant RLR definition| Yes
intersections

RLR citation Vaicle owner
RLR fine $75 dollars
Speeding fine $75 dollars

Points added to record | No

Standard for selecting R[I nt er secti ons wer ¢
intersection most dangerous intersections list
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Table@ovides crash data infdon#dt® ity of Albuquerque. For the study aceeg@yealtde to

of crash data from Janahy@@gh December 2008. This includes crash data for the 20 RLC intersec
the comparison intersections and crash data for the Gt afcAtioidnaeeueash dataedor all

the approxiné@@ signalized intersettadfis.cragports can either be made by police or citizens and

all reports that are marked as over $500 in property damage are included inGhasélestronic crash de
on private propertyasites under $500 in property damage are not included in the electronic data.

Tablé. Survey findings: Crash data

Questionnaire City of Albuquerque

Crash data of RLC interg Yes

Years of crash data 9

Crash datanoRLC Yes

intersections

Reporting by Police or Self (citizen made) Reports

Reporting cost of damag All reports marked as either under $50(
vehicles and property | $500

Depersonalized copies o No

crash reports

Tableprovidesnse RLC site specific infovimdiawve google earth maps of each intersection but do not
have a record of improvements at RLC or comparison §veuplsaeisaaiedsntersection layouts

As noted earherMigegion Council of @atgrawded us information on RLC and comparison group
intersections for which we were able to calculate traffic volumes by travel direction at the relevant i
from calendar year 2000 through calendar year 2008.

16



& were able to acquinegpeeded light runnings/fatmtiche City of Albuagierejlas vehicle
counts from the inception of the proglanua@digh The City of Albwip&ediziso

provided us the lane coverage by monitored appooachsbydtedrsadter not all approaches are
monitored and not all monitorettaamleaaie covered by the RLC system.

Tabl&. Survey findings: Site specifics and signal phasing

Questionnaire City of Albuquerque

Site drawing Yes (City ABhatto System and Goggle E
Other improvementRsM®g Unknown

installed

Record of any changes ¢ No
signalized intersection

Traffic count on the RLC| Yes
intersections

Traffic count on other | Yes
signalized intersections

Traffic count esignized | No
intersections

Yellow interval of RLC | Yes
intersection

Standard of Yellow intery Rule dfumb

Use akkd interval on the | Yes
intersection

Use alkd interval on the | Yes
treated intersection

Yellow interliahge after | There were no physical or timing chang
installirgLCs of installation.
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Table@ovides a brief description of RLC publicity and information on enforcement. Warning signs
signal and the wor ds eankua placed Bmtlie paverent & eaahnRILC r u
intersectioifhey are typically placed before entering tiben&teteatioNew Mexico began requiring
these warnings and rumble strips were installed in July 2007

Tabl&. Survey findings:dibdicity and supplemental enforcement campaigns

Questionnaire City of Albuquerque

Warning signs Yes, posted on all approaches at the R
intersections

Rumble strips Yes, installed on all monitored direction

Level of public program | Low

Sign to shosvrtimber of | No
ticketed violations

Supplemental enforcemq Yeghe City of Albuquerque bpedtreans
norRLC sites whichre stationed randomly throughout

Table@ovides a record dithiger of months each RLC inteaiabtefoisthe stutihe before

time period and after timeezibdfore period measures the nunioen gamaarth2000 until

the month before the RLC wasadn$taligter period measures the number of months from the month
afterhe RLC was installed to December 2008

The number of months in the beforelfsenod lanwgs 57 months to a high of 87 months and the
number of months in the after pdfrioch rahge @hidnths to a bf§A montHs. our study we

useéhe number of months in the after period to balance the number of months in the before period.
to control for the amount of exposure for the befgrerantd after
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Nine intersections havev@dranths of exposure timemsigions between 25 and 34 months, and
two intersections have 50 months. For this type of study longer study periods are preferable to mes

Tabl®. Study duration of each intersection

Intersection Before Period| After Period
(months (mortty
Academy and Wyoming 84 23
Central and Coors 83 24
Central and Eubank 86 21
Central and Louisiana 86 21
Ellison and Coors Bypass 84 23
Lomas and Eubank 85 22
Lomas and Juan Tabo 73 34
Lomas and Wyoming 87 20
Menaul and Carlisle 84 23
Menaul and Louisiana 86 21
Menaul and San Mateo 77 30
Menaul and Wyoming 77 30
Montano and Coors 80 27
Montgomery and Carlisle 81 26
Montgomery and Eubank 57 50
Montgomery and San Mateo 57 50
Montgomery and Wyoming 76 31
Paeo Del Norte and Coors 73 34
Paseo Del Norte and Jefferson 80 27
Quail and Coors 82 25

Yellow Light Timings

Because yellow light intervals have a large impact on crashes and because in our initial meetings v
Albuquerque staff rggarslistudy this was mentioned as a particulamvardwoé imelettd this

sectioBoth long intervals which can violate driver expectations and short intervals (shorter than Ins
Transportation Enginggested values) hagd nesuhigh number of RLR violationsA&HWA 2009).
mentioned in the literatura sduidyvby Bonneson and Zimmerman (2003) on the effect of yellow light
interval timing on the frequency of red light running at urban intersestisa®fd@ubddHaban in

seconds in the yellow lighamkengahs the total time did not exceedesreasedmdd light

running by 50%. The authors also found that while drivers adjust to the longer yellow light interval
in timdid notegatbe benefit of an increased yellow interval.

Each yellow light2zRh€ aB8compesorintersections swmiltaneotished twisg two different
researcher3he four timings for each yellow light were averaagairest dheotimpaigesi provided by

the City of Albuquerque. If an averaged timing taken was plus rssarob@b2Geattmds, a

the intersection-tmre the specific yellow light in question. In a previous study,ntonrgas found that a te
timing yellow lights had a reaction time of approxim@2 Kkxdrcag@3d3. ( Due to this slight

lag in reaction time, yelovuithightimaoiferencé .20 seconds wensideredbe correct.
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There were orighRIC intersections containing 17 yellow lights with timing differences greater than
minus 0.28conds. Four yellowdightsnning under the time atitytselidttiese@raet and 13

yellow lighwere running longer thigrstbed@ing After a tmedearcheas sent to the

intersecticst®owing timing discrepancies, 2 of the 4 yellow lights that were running shorter than the
they should be set appeared to be running at tiW e detrnimafthe/ellolights running

shorter was timedrrectby one of the original timers, and ti@fthdoh¢gjseorrected theltiming.

appearsd other short yellow ligbtreetsa th6ty during the original timing and the Tihal timing
remaining yellow lights continued to run at the original timing, niak@thathle $sttiaodime: City

timingnd 1iBnetbnger than@hgiming Th€ityvaprovided this information

Using the identical process eded@antarsethieB®omparison intersestomseviewed. After
concluding the reveetasmin@gellow lights weamaing under getidv lights weamnaing for
longer thidne times indicated by. tAid@itywas alzovidekis information

Selection of Comparison Intersections

For this study comparison intersections were selected using a number of available criteria. First, ir
must have been a signalized intersection in Albuquerque, New bleicsigmaliradtdrabe had

entire study period from January 2000 through December 2008. Upwtgritied btody criterion

group signalized intersexraselected based on average daily traffic, average total crashes, average
and injumashes, and average total crasHrauel $5heréentiles were used to select potential
comparison signalized intersections. These &8tpouteptad woedparison intersections where at

least one of the criteria was met. $-elhoWwimgettsiection was reviewed by study group staff and some
intersections were excluded. Excluded intersections included those with twiorax fewer total traffic la
travel directioriersections that include frotaagamaadsinterseions with less than four travel

directions (one intersection included a residential street as a travel direction). This left us with 38
comparison group intersections. Study group staff using a reduced version of the RLC intersection
cdection instrument then traveled to each intersection. Based on this review we decided to include
intersections as comparison intersections. In addition to meeting the criteria noted above (average
crashes by type and totaley st camparison intersections have similar speed limits, number of trave
lanes, yellow light intervahtichther similar geographic characteristics (i.e. mixed land use, cross we
median, curbs and left turn lanes). We didiffetdravensithiiiesdhat would havetbeen useful

compare intersediten®ad grade.

Using available information we completed a direct match with RLOwetenséchiedswan general
comparison intersections to each RLC intessdwtidtl. CHatensection of Paseo del Norte and Coors is
a freeway off ramp there was no comparable intersection and so no match wecarred. RLC intersec
originally chosen because they experienced high crash rates and so fimdintecsgopanable comparisc
could only be done very generally. As a group, RLC intersections had more total travel lanes, mort
much higher crash rates, a much larger number of total crashes for the study period, and larger tra
With this mind we matched intersections as well as possible using the available criteria. We also u:
information on the geographic characteristics of the two groups of intersections combined with our
the City of Albuquerque to bioadbrseatoons on geodrapbiystructing the comparison group of
intersections we were not able to account for the potential spillover effect from the RLC intersectior
effects refer to the potential crash migration or gdferbtalatesignakzed intersections, not just

RLC intersections, especially if drivers are not generally aware of the lodAsowerfeR1dT intersections
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able to achieve the ideal of constructing a comparison grough¢hBLigsteraftttedrby
unreasonable to think this coulfbthdostedy we were not able to measure the spillover effects to
comparison intersections. We believe this may lead to an underestimation of RLC effects

Red Light Run@itagiorsnd Spdmg Citations

This section briefly describes the red light running and speeding citations. As noted earlier the RL(
each monitored approach at each intersection includes both a system that issues citations for red |i
and for speeding

As noted in the literatureenesialsssidies have showprtbgtaRisOreduce the number and rate of

red light running violations (Retting esladrt 189 d$nafter RLC programs are implemented, violation
rates drop dramaticahe Bograms have seen reductions in violations between 20 percent and 83 p
as drivers become accustomed to the presence of the cameras and are educated by the signs and
information campaigns that usually accompany RLC prdgézires viol@reenatsodeclined by

roughly 35 percent within several months. Some have suggested that reductions in violations tran:
reduced crashes and improvemerits onrsageiyw of the literature we found RLC intersection systems
geerally only issue red light running citations and do not include a speatiirqugitattien component
relationship between red lightwidlatastses at an intersection haslhoabtiédcGee and

Eccles (2003) in a revielaldé dverature found several stadietsideat thdtlight running

cameras reduce signal violations at intersections.

The ndabléTable $@pws the total nunchiations issued by type froRQ@mtaryugh January

2010n thelémonths from January 2005 through January 2010 532,372 citations were issued. By ty
citation, 47% were speeding citations, 33.5% were red light running citations and 19.5% were issue
vans used by the City primarily in schumistansfarmbhies.table also shows the average number

of tickets issued by each of the 40 red light cameras. As mentioned earlier one RLC intersection (E
Montgomery) has one camera, one RLC intersections has three cajnarast(eoammainthlylontan

18 RLC intersections had 2 cameras each. The average for the speeding van citations is very higf
are only three vans. The average number of citations issued monthly by camera is also provided.
73.1 redhtigunning citations and 102.7 speeding citations are issued by each camera monthly.

Table 1Gitations: Number, Percent, Average Issued by Camera, and Average Issued by Camera b

Frequency| Percent Average Issueg Average Issueg

Camena Van | Camera by M

Total Citations 532,37 100.09 13,309 2181

Red Light Runn 178,34 33.%0 4,48.6 73.]
Citations

Speeding Citatif 250,47 47.0Y 6,260.9 102.

Speeding Van 103,55 19.59 34,518 565.9
Citations

The following beparatediow tlaweragaeimber of red light running and speeding violation citations
issued bgch camerenbwyth since the activation of thAéinsidRla@&d in the charts (Chart 1 and
Chart 2) the average number of citations (both retidpgedimagingnaained relatively stable
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since January 2007 at around 100 red light running citations a month per camera and approximate
speeding citations a month pre camera.

Chart 1. Average Number of Red Light Running CitatimesCssoe by Act
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ANALYSIS

This section first provides a general description of Albuquerquéhsfasin diffter énitalyselsby
described earlier.

AlbuguergGeasiData

This sectmovides a general descopginddta for Albuquerque, for the RLC intersections, and the
comparison intersec@i@shes are represented in two distinct ways. Crashes are reported by type of
either angle crashesa(ngdticrashes and left turn crasiesitoashesnd by crash severity

(fatal/injury and property damage only). It is important to notesseayls ashekaesaaraither

be fatal/injunyproperty damage only. It is also importatiidabaagieoilzshesrendrashes

= total crashes and fatal/injury crashes + property damage only crashes = total crashes.

Tablepresents crash daaiAtivuquergignalized intersethier®d RLC intersections and the 38

norRLC congmariintersecti@etween January 2000 and December 2208 thasbesast

signalized intersections in Albuquerque, 7,174 crashes at the 38 comparison intersections, and 6,3
the 20 RLC intersections

Thaverageimberahshed65.60r all signalized interdeetvoesn January 2000 and December
2008vasnuch lower compared to Bath F&r comparison interse88dgissThe 20R
intersections account®daf All intersection crashes dinegastedy time period and the 38
comparison intersections acch6¥ed &irintersection crashes

As expectathl injury crashes accounted for a very small percent of all crashes at signalized interse
During the study period tee3® fetal crashes at all signalized inter$efettahsrashes a year.

There wéréatal crashes at the 38 comparison anidr$attiamashes occurred at RLC intersections.
There were memeendrashes @dGrashes in all threeps when compared to angle crashes and

injury crashbgurgrashes made up approxinfatefe8igiralized intersecsiseand 3206of

RLC intersectiasi®e Property damage only crashes accounted for the largesifralimber and percent
crashes at both signalized int&3détdand RLC intersecfiohs (67.3
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In the review of types of crashesaverfdumdshes accounted for 53.6% of signali2éd crashes, 72.8

d RLC intersection crashe¥ahddflLT comparistersectioAsgle crashes accounted for the

lowest percent of crashes at RLC intersections (27.2%), 38.3% of all crashesanccomparison interse
46.4% of all crashes citywide.

Tablé2 SummaSatistics dashes fdheCity of Albugyez, RLC Intersections and Comparison
Intersectio2900- 2008

Variable Crashes Citywid¢ Crashes in compal| Crashes in RLC

Intersections intersections intersections
Count of Intersect ~600 38 20
Coumtf Crashes 4474 17174 6,331
Averadéuimer of 65.6( 188.7 316.5
Crashes per
Intersection

Frequen Percerl Frequen Percerl Frequen Percer
Fatal 39 01 6 01 2 0.03
Injury 1622 36.5 2498 34.8 2067 32.6
PDO 2820¢ 63.4 467( 65.] 42672 67.3
Angle 2065¢ 46.4 2747 38.3 172 27.2
Reaend 2381 53.6 442 61.] 461 72.8

The next tabédle)pBovides a count of citywide crashes, RLC crashes, and comparison group crash
each year of the studyeriog thmgear study petatal citywide intersection crashestwere low

in 2008, the last year of the study period. Crashes at RLC intersections and comparison intersecti
relatively unchanged from the first year (2000) to the last year (2008) buirtgeearerall trend in the
study period was a reduntishes.

Tablé@3 Citywide Intersection, RLC;Rh@ N@ashes by Year
Year Citywid&rashes RLCrashes NofRLComparison
Crashes

Courl  Percer Coun Percer| Cour Percer
2000 4864 10% 631 10.09 770 10.79
2001 527§ 11% 708 11.2 822 15%
2002 5027 1198 742 11.7 801 11.2
2003 468(0 10% 665 10.59 76 10.69
2004 502( 1198 708 11.2 863 12.09
2005 518 119% 703 11.1 819 11.4
2006 5306 11% 763 12.1 887 12.49
2007 49045 11% 760 12.09 777 10.89
2008 421] 9.% 651 10.39 674 9.49
Total 4447{  100.0¢ 717 100.0¢ 633] 100.0¢

Tablefprovides summary statistic information on crashes at RLChitypessaeEms by cras
crashes occurred on average more frequently than angle crashes. Additianaipethe median numbe
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was also higheefsenarashes compared to angleltrashedian measures the point at which half
of the crashes are below this number and half of the crashes are higher than this number.

Tablé@4Averagdumber of Crashes Yearly
at RC intersections by Crash Type

Statistics | Angle Crasli Reaend
Crashes

Average 9.59 25.67

Median 10.2 22.2]

Tabl&rkeports tlawerageimber of crashesfpedinly entire reporting period of Jathwangh00
December Zob&ach RLECsetton total crashestgpd of crash. For every interseaiagehe
numberrefirenarashes svgreater tharetrerageimberariglerashes.

TablébICount akderagdumber WearlRLCrasheby Craslydeby Intersection

Intersction Count of| Total Angle Reaend
Crashes| Crashes | Crashes | Crashes

Academy & Wyoming 301 33.44 11.8 215
Coors & Central 466 51.7 154 36.37
Central & Louisiana 222 24.6] 10.4 14.2
Central & Eubank 245 27.21 11.2 16.0
Coors & Ellison 38 38.78 6.00 33.44
Lomas & Wyoming 207 23.0( 5.22 17.7
Lomas & Eubank 204 22.6] 6.00 16.6
Lomas & Juan Tabo 254 28.21 10.0 18.2
Menaul & Carlisle 206 22.8¢ 7.1 15.7
Menaul & San Mateo 267 29.6] 6.78 22.84
Menaul & Louisiana 214 23.7¢ 7.27 16.5
Menaul & Wyoming 232 25.7¢ 7.0C 18.7
Coors & Montano 414 46.0( 7.0C 39.0(¢
Montgomery & Carlisle 256 28.44 11.7 16.6
Montgomery & San Mateo 477 53.0( 15.3 37.6]
Montgomery & Wyoming 438 48.61 10.8 37.7¢
Montgomery & Eubank 340 37.7¢ 14.3 23.44
Coors & Paseo 459 51.0 6.00 45.0(
Jefferson & Paseo 441 49.0( 10.4 38.5€
Coors & Quall 339 37.6] 11.6 26
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Tablegepodthe frequency and pErceaghbgcrash type and crash severityGhayeadisplays

the numbeinairy and PDO crashes Bgthetie number and percent of angle crashes and injury crashe
decreased fdamuaB®000 througbcemti#08 while the number and pEarsTdnd property
damagalgrashes increased.

Tablé6 RLC Anleand Injury, and PDO Crashes by Year

Year | RLC Angle Reakd Injury PDO

Coun Coun| Percer] Count| Percern Count| Percen Count | Percen
2000 631 206 12.09 425 9.29 236, 11.4 394 9.29
2001 708 219 12.79 489 10.69 268 13.09 440 10.3¢9
2002 742 18 1B%| 557 12.1 267 12.99 475 11.1

2003 665 206 12.09 459 10.094 257 12.49 408 9.6%

2004 708 224 13.09 484 1059 244 11.8 464 10.99

2005 703 194 11.3{ 509 11.0{ 208 10.1 495 11.6

2006 763 194 11.3{ 569 1239 222 10.79 541 12.7§

2007 760 143 8.3% 617 13.49 19§ 9.6% 561 13.29

2008 651 149 8.7% 502 10.99 167 8.19 484 114

Total 6,33] 172( 100.09 461 100.09 2064 100.09 4267 100.09

Chart 3. Injury and PDO Crashes by Year
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The next table (faddeudments summary statistics at RL®ynteasbcsieverity measured as fatal
crashes, injury crashes, and propertifeB@gehe8etween January 2000 and December 2008
there evea total of two fatal crashes naaleragtamber of yearly fatal crashes extremely small. The
aeragaumber of injury crashes is slightly less tleeve &@fdimittieof PDO crashes.

TablerlAveragdumber of Crashes Yearly at RLC intersections by Crash Severity

Statistics | Fatal Crash| Injury Crash PDO Crash
Average 0.01 11.4 23.6§
Median 0.00 11.0 20.5€

Tabl8kports the average number of crashes by intersection per yeafly aessadg of crash.
number of crashegmeater for each intersection for property damage only crashes compared to injur
fatal crashés shown in thedalyléwo intersections had a fatal crasimgeangttiety period.

Tablé8JAveragdumber afsShe¥early bye®erityy Intersection

Intersection Fatal Injury PDO
Crashes | Crashes | Crashes

Academy & Wyoming 0.00 131 20.33
Coors & Central 0.00 18.6 33.1
Central & Louisiana 0.00 8.89 15.7
Central & Eubank 0.00 9.67 17.5
Coors & Ellison 0.00 12.3 26.44
Lomas & Wyoming 0.00 7.00 16.7
Lomas & Eubank 0.00 6.33 16.3
Lomas & Juan Tabo 0.00 8.44 19.7
Menaul & Carlisle 0.00 7.67 15.2
Menaul & San Mateo 0.00 8.89 20.7§
Menaul & Louisiana 0.00 7.1 16.6
Menaul & Wyoming 0.00 7.89 17.8
Coors & Montano 0.1 15.6 30.27
Montgomery & Carlisle 0.00 8.44 20.0(
Montgomery & San Mateo 0.00 17.7 3522
Montgomery & Wyoming 0.00 12.3 36.33
Montgomery & Eubank 0.1 13.2 24.44
Coors & Paseo 0.00 19.] 31.8
Jefferson & Paseo 0.00 14.8 34.1
Coors & Quall 0.00 13.0 24.67
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Table 49d ChareporRLC crashagdsh type by crastityge®Both fatal crashes were angle crashes
35% of angle crashes had injuries, and 64.9% were property damage onlyeaszshes. Almost 32% o
crashes were injury crashes and 68.2% were property damage only crashes.

Table Iumber of crashgsrash type araklseverity

Severity/Type | Angle Crashes ReaEnd Crashes

Cour Percer Cour Percer
Fatal 2 0.1 0 0.0
Injury 602 35.0 146} 31.4
PDO 111 64.9 314 68.2
Total 172 461

Chart 4. Crashes by Type and Severity
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This sectiacuged on describing crashes at RLC camera intersections with some limited information
crashes at all signalized intersections from January 2000 through December 2008. This descriptio
information on types of cemsbreiid angle) aashcinjuries (fatalities, injuries, and property damage
only).

During the study period there were 39 fatal crashes at City sigriateledtastezseaitiRh€
intersectioand 6 fatal crashes at comparison iftezse etiers mesendrashes &0
crashes in all three groups when compared to angle crashes and injury crashes.

Whildné 20 RLC intersections accoyniedfar x i mat el y 3. 3% of the Cit"
intersections the RLC intersection®Edt@durited intersection crashes during the study time period
Th&8 comparison intersections &mcb1B%edf all signalized interséotiii4 ahdll

intersection crashies average number of RLC inters¢xranteraeigelsiring the nine year

study period of 316.55 cra8hds wgker than the 188.79 average number of crashes for comparison
group intersectiord82ePo higher than the 65.6 average number of crashes for citywide intersection:
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Analysis 1: $nBefore and After Study

This analysis focuses on the comparison of the frequency and, caes o fsenastitga yyatodal
property damageaodyashype (re@nd and righgle) for a period of time before the installation of
RLGand for a similar period of time aftiatithe oh&R&Cs.

Tabl2Oshows the observed count of crashes in the before parmotethef cbasimesdn the after
period for all approaches at the RLC intersections and thesmdihiéotaiol@pisogcbvides the
monthly average crashes in the before and aftavecagiiferadabe A pasigvage

difference indicates an increaseragi@shes from the pre to post time period and a negative
difference @ades a decreaseaudrsgrimber of crashes from the pre to post time periods.

At all approaches at the 20 RLG ihensentk81(%) more crashes in thieneggsériod

compared to théimpeeperiod. This accounted for theurertystlghtically significant increase in
theaveragaonthhjumber of crashes8pe0 BLC intersedinemne wdaegetatistically significant
percentagecreases in injury of25686nd angle crag&e8%andmallemore modera
statistically significargasegéarend8.8%gnd PEO%)rashes.

At the monitored approaches only there were 56 (5.5%) metiener gehniesinpiipdbe

pre time period. Similalitappeoacaesalysithere veelarger percent decreases in injury crashes
and angle crashes compared to PDfearaisttesshied/ hile the trend was similar the differences
were smaller and not as statistically significant.

Tabl@Q Crashes at RLC Intersdggifime andekfControlling for Exposure

Pre PosCount| Count Percent | After RLC| Before RLC| Difference
Count Increase | Increase /| Monthly | Monthly
Decreasq Decrease| Average | Average

All Approaches
Total Crash 1741 176! +1¢ +1. 3.37 3.34 0.03
Injury Crash 579 459 -12( -26.] 0.88 1.1 **-0.23
PDO Crashi 116 130¢ +14] +12. 2.50 223 **0.27
ReaEnd 125¢ 138¢ +13( +10. 2.65 2.4 *0.24
Crashes
Angle Crasl 328 213 -11! -54.C 0.4] 0.63 ***-0.22
Monitored Approaches
Total Crash 951 1,00 +49 +52 2.30 2.1¢ 0.17
Injury Crash 329 270 -59 -21.4 0.62 0.75 *-0.13
PDO Crashi 622 729 +10] +17.] 1.66 1.4] **0.26
ReaEnd 71¢ 814 +98 +13. 1.8¢ 1.64 *0.24
Crashes
Angle Crasl 164 103 -61 -59.2 0.43 0.54 *-0.1

Note: #p<0.10, *p<0.05, **p<@ @D 1***
The next table @ligtrevides similar informatio2@suT &drieaRh@tersection. A table of all

monitored approaches is includedinTAppedabxaghfference for all crashey type of crash
(injury and P&W)crash typaréndnd angle) is incllidederagkfference in crashes varied by
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craslype amgjuryype. As noted fjpiitve differemugisatEn increase in crashes, while negative

differenceslicatedecrease in craShéstically significant differences are noted.

Tabl@1RLC Intersection Differerfoesra@eat Intersections Before and After Controlling for

Exposure
Differenceéireragdor Each Type of Crash (RRxER{gargears)
Intersection Pre Post Total Injury PDO ReaEnd| Angle
Cont Count

Academy & Wyoming 66 76 0.45 0.05 0.4] 0.45 -0.32
Coors & Central 11! 107 -0.45 -0.66 0.20 -0.6] -0.08
Central & Louisiana 48 39 -0.83 -0.15 #-0.68 -0.1¢ -0.49
Central & Eubank 40 58 *1.0 0.22 #0.78 0.6 0.33
Coors & Ellison 76 71 -0.53 -0.17 -0.36 -0.49 -0.1]
Lomas & Wyoming 42 4] -0.52 -0.38 -0.14 -0.6] 0.14
Lomas & Eubank 51 42 -0.43 0.00 -0.43 0.29 -0.24
Lomas & Juan Tabo 72 77 0.32 -0.1¢ 0.47 #0.53 #-0.36
Menaul & Carlisle 43 40 0.20 0.1 0.09 0.48 -0.05
Menaul & San Mateo 76 76 -0.19 #-0.38 0.1§ -0.0] -0.06
Menaul & Louisiana 56 38| #-0.80 *-0.58 -0.22  -0.53 -0.24
Menaul & Wyoming 54 56 0.08 -0.16 0.24 0.28 #-0.32
Coors & Montano 109 137 0.53 0.14 0.34 0.60 -0.11
Montgome Carlisle 53 53 0.40Q 0.04 0.37 #0.66 #-0.39
Montgomery & San M 214 236 0.33 *-0.62 **0.95 0.18 -0.1(
Montgomery & Wyon 11 10] -0.52 -0.26 -0.26 -0.35 -0.06
Montgomery & Eubat 17¢ 139 *-0.72 **-0.65 -0.1(  -0.32 *-0.40
Coors & Pas 13( 17 *1.3 -0.03 *»* 1.4 **15( #-0.26
Jefferson & Paseo 106 13¢ #1.0 -0.05 * 1.1 * 1.1 -0.2]
Coors & Quail 98 69 *-1.1 -0.40 *-0.76 0.08 ***-0.88

Notet>.1, *>.05, **>.01, ***>.001

In general Analysis 1 which is a singltebsfody indicegsgslittle chafigecrashes or 1.0%
increasBpm the pre time period to the post time period in the cdanab20@BLEashes
intersections. While there is little change in the count of tdtaberast esatisieadire

significadifferences between crash type and injury type.

At the monitored approaches only there were 56 (5.5%) meotiener pehies indhmpaced to the

pre time period. Similar to the all approaches analygss pberenivdeereases in injury crashes
and angle crashes compared to PD@amstteashied. \While the trend was similar the differences
were smaller and not as statistically significant.

This finding generally supports the liteotdsréhetathntersections where RLC systems are installed

PDO and+&ad crashes increase and the more costly injury and angle crashes decrease. These fin
as a baseline finding for the remaining methods.
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Analysis Simple Before and 3ftety with a Correction for Traffic Flow

This analydisists the impact of RLC safety from the before to after study period by correcting for tra
volumes. Numerous factors may affect safety such as changes in traffic voluwhéehanges in the ge
intersection. (nerease/decrease in the number of travel lanes), weather, surrounding land uses, anc
driving populatiothis analygsuse calculated crash rates to standardize the crashes by traffic volume
Intersection crashaatemonitored approach crasbakltigeted separately.

For each intersection aadhapprased average annual daily traffic (AADT) counts for each approach
arrive at the number of vehicles daily in a given year that enfEnisacmibierse ttiem multiplied

by 365 (number of days in a year) to arrive at the number it €titeatedcrembesection in

eacleaof the study periaat the pre study period and post study pemedhsteatiensum

yearly (or portion of a year) to arrive at the number of vehicles that enter each intersection and eac
approach for each time period. These estimated counts of vehicles are used in the calculations in
Additionalggduse need to calculate a single crash rate each for the pre period and post period we ¢
number of crashes for the pre period and post pérsiigsesqaedély formula we calculated the

crash rate per million entering vehiclesQNREXZ)ifdeedk2tions, each intersection separately, and each
monitored approaeinfofimatitor all 20 RLC intersections and each intersastppmideganately

the following tables.

Table @2scribes crashes per million enteringjuepyipadraskype for RLC intersections and

for the monitored apprdéaotesl. crashes increased freperibe prehepesiod and there was a

slight increase in crashes paniddiENange was not statistically sigmpipiraacf@satir monitored
approaches.@wyh injury crashes and angle crashes decregsexddaim ttne-pesiod and

the decrease imdsESlghtly statistically significant for injury crashes and moderately statistically sign
forangle crash&om thepeeiod to the-pesiod PDOrea@ndrashes increased both in

frequency and crashesfpebbtk\all approaches and monitored approaches.
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These differences in MEV were slightly statisocalllyaproaificestand weakly statistically
significant for monitored approaches

Tabl@2 Differences in Crashes per MEV by Type of Injury and Type of Crash Pre to Post

Preperiod Posperiod Count Percent | Preperiod | Posperiod Difference
Crash Crash Co| Increase| Increase| Crashes [ Crashes g Crashes p¢
Count Decreasq Decreasq MEV MEV MEV
All Approaches
Total Crash 174 176! +1¢ +1. 1.4, 1.4¢ +0.0€
Injury Crash 579 459 -12( -26.] 0.45 0.39 *-0.06
PDO Crash 116 130¢ +14 +12. 0.98 1.0¢ *+0.]
ReafEnd 125¢ 138t +1.3( +10. 1.07 1.1 *+0.1
Crashes
Angle Crasl 328 213 -11! -54.0 0.27 0.1§ **-0.09
Monitored Approaches
Total Crash 951 1,00( +49 +5.2 1.64 1.74 +0.1
Injury Crasl 329 270 -59 -21.4 0.55 0.46 *-0.09
PDO Crash 622 729 +10] +17. 1.0¢ 1.2f #+0.1
ReaEnd 716 814 +98 +13. 1.2] 1.3 #+0.1
Crashes
Angle Crasl 164 103 -6]] -59.2 0.29 0.1§ **-0.1

Notet.¥>.05, **>.01, ***>.001
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The next tédbéb23 further describes changes fropetloal poethe pesiod by type of crash and

type of injury per MEV by int8rsautitosectidicademy & Wyoming, Lomas & Juan Tabo, Coors &
Montano, Montgomery & San Mateo, Coors & Paseo, arpeleffersdrodeRdsma)eases in

crashes per MiEVY4imsections experienced decreases. In general there were decreases in injury cr:
and angle crashes at intersections and increases ire 2PQicestiess and

Table 2Bifferences in Crashes per MEV by Intersection, Tyfgmueé ij@saahdPre tdof &dtC
Intersection

Intersection Total Injury PDO ReaEnd | Angle
Academy & Wyoming +08 +0.0 +047 +044 -0.@
Coors & Central -0.8 -0.3 000 -0.3 -022
Central & Louisiana -015 -006 -018 4009 -023
Central & Blkba +0.69 4022 +049 4056 4016
Coors & Ellison -0.1¢ {04 -029 -018 0.00
Lomas & Wyoming 4.0 000 +0.0 0.00 +0.0
Lomas & Eubank -023 +0.0 -037 +005 -0.4
Lomas & Juan Tabo +01] -032 +0.3 +050 -041
Menaul & Carlisle -0D -019 -0.0 -0.9 -005
Menaul & San Mateo -022 -042 +023 +0.0 -0.8
Menaul & Louisiana -007 -024 +.® -014 000
Menaul & Wyoming 4056 -013 +050 +042 -013
Coors & Montano +046 -004 +062 +044 +0.0
Montgomery & Carlisle -0.6 -0.3 -013 -003 -023
Montgomery & San Mateo +022 -0.3 +023 -0.0 -0.@
Montgomery & Wyoming -056 -019 -042 -039 -015
Montgomery & Eubank -0.2 0B -012 -024 000
Coors & Paseo +096 +013 +074 +089 -0.6
Jefferson & Paseo +017 -011 000 434 -031]]
Coors & Quiail -0.05 -0.17 -0.30 +0.1 -0.59

The findings in this section support the findings of the simple béefbre amal\afie feunadysis.
statistically significant differences in MEV from the pre timeepeeitodtdathiajpogt single, PDO
and reand crashes. While injury and angle crashes decreasdrddDEsandrezeed.

Analysis ThriBefore and After Study Using Comparison Intersections

This analysis uses comparison intersetbi@ensiderdde effects of unrecognized factors. This type of
study allows the comparison of intersections without RLCs with RLC intersections. Comparison int
defined as intersections that are similar in crash rates, gaffrapbic tiearactegssosy

available information described earlier we selected 38 intersections in Albuguerque as comparison
We had originally hopeduct analyses betatedindividual RLC intersections or grerups of simil

RLC intersections with individual or groups of comparison intersections but this turned out to not be
This level of analysis would have allowed us to compare individual RLC intersections with comparis
intersections. Because of takunijuhesmtersections a close maifficwla For example,

there is no match to the RLC intersection of Coors and Paseo del Norte. This intersection is an off
are not similar comparison intersections. In addficrashesatdmne intersections, both RLC and
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comparison, is not large enough to conduct intersection to intersection analyses. Further, the stati
technique Empirical Bayesian is not designed to be bBsedhesthireasmsewerfaecus

comparison in this section and the next section of RLC intersections with comparison intersections
mind we still report on RLC intersections to provide information on the RLC intersection level differ

Table pdovides the totaber of crasheayénagaeimber of crashes, and the median number of
crashes at comparison intersections by crash typSiamidiriputiie¢yReC intersections the most
common type of crasraveashnd the most common type oPDOry was

Tablé4 Averagdumber of Crash&oatparisartdrsections by Crashangp&ype of Injury

Statistics | Angle ReaEnd Fatal Crasl Injury PDO Crasl
Crashes | Crashes Crashes

Total Coun 2747 442 6 2498 467(

Average 8.0 129 0.02 7.3 13.]

Médian 8.0 12.( 0.00 7.0 13.(

Table #8bcumentsaheragaimber of yearly crashes at comparison intersections by crash type and ty,
injuryAt all but 5 comparison intersaeiatimashes were the most frequent type of crash and PDO
crashasere the most common type of injury at all 38 comparison intersections.
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Tables Averagdumber of Crashes Ys@bymparison Intersebtid@rash Tyrel Type of

Injury
Intersection Total Angle ReaEnd Injury PDO Ghes
Crashes | Crashes | Crashes Crashes

Academy and Eubank 15.9 4.8 11 4.7 11.
Academy and San Mateo 25.] 9.3 15.¢ 9.1 16.(
Candelaria and Carlisle 18.] 8.0 10.] 6.8 11.
Candelaria and Juan Tabo 18.¢ 10.( 8.6 6.9 11.
Candelaria and San Mateo 23.0 9.9 13. 8.4 14.¢
Candelaria\dlyoming 18.] 9.0 9.7 6.3 12.]
Central and Juan Tabo 21.] 10.¢ 10.9 7.4 13.9
Central and Rio Grande 16.4 6.4 10.4 4.2 12.]
Central and San Mateo 24.] 6.8 17.1 9.9 14.]
Central and University 18.4 6.2 12.] 5.6 12.9
Central and Wyoming 23.4 8.7 14.¢ 7.9 15.4
Constitution and Eubank 16.¢ 8.9 8.0 6.2 10.]
Constitution and Wyoming 15. 8.2 7.4 5.9 9.7
Corrales and NM 528 25.] 6.1 19.( 6.6 19.
Cutler and San Mateo 21.: 8.3 13. 5.3 16.
Ellison and NM 528 22.7 6.4 15.§ 7.] 15.
Gibson and Yale 21.¢ 8.7 13. 8.0 13.]
Indian School and Louisiana 19.¢ 6.4 13. 6.9 12.]
Indian School and San Mateo 19.¢ 10. 9.8 7.3 12.4
Irving and Coors 32.8 5.7 27. 11. 21.(
Lomas and Louisiana 25.3 12. 13.] 8.9 16.3
Lomas and San Mateo 24.§ 6.9 17.¢ 8.2 16.¢
Lomamd San Pedro 17. 10.( 7.] 6.1 11.
Lomas and University 23.] 9.2 13.9 8.0 15.
Menaul and Eubank 26.8 10.3 16.4 10.(¢ 16.§
Menaul and Juan Tabo 21.4 10.§ 10.§ 7.] 14.4
Menaul and San Pedro 159 4.3 11. 5.6 10.3
Montgomery and Juan Tabo 25.2 12.; 130 9.2 16.(
Montgomery and Louisiana 21.4 9.1 12.] 8.1 13.3
Montgomery and Morris 16. 9.8 6.3 7.4 8.7
Montgomery and San Pedro 19.9 8.0 11. 7.3 12.4
Montgomery and Tramway 16.] 6.2 10.4 6.6 10.
Osuna and Wyoming 18.4 6.2 12.] 6.0 12.4
Paradise &ulf Course 18.- 7.7 10.§ 6.9 11.
Paseo Del Norte and Eagle Re 15.4 6.6 9.2 5.3 10.4
Paseo Del Norte and San Ped 22.] 6.8 15.] 7.3 14.§
Paseo Del Norte and Wyoming 29.4 6.] 23.3 9.3 20.]
St. Josephs and Coors 19.4 4.4 15.( 8.4 11.
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Table 2€ports on the differences in chieeesnby and percent increase/ddtEstasharades
bytype of injury and type of crash from the before time period to\Wiilaftbetenegseaioery
slight increasB46fin total crasheth@RLC intersections th&dwm@escacase in comparison
intersection cradhesboth RLC intersections and compaisethiertensece large daoreases
injuy crags(RLC intersectibink’and comparison inters8z84nandreadirincreases in PDO
crashes (RLC intersel2i@naned comparison interseftipn$Rere viemgelecreases4.0%)
in angle cradiBd htersections, a smaller decrease in atgtenpaskes intersee?9rd)
al0% inease in Re&endrasheandearenadrashes for comparison intemsesased by

36%

Differences in crashes per MEV for RLC intersections and comparison intpegéstioas followed the s
the percent increl@eeéase by typerpfanglitype of crash from the pre period to tlibgrest period.

were statistically significantly fewer injuny aragbesaghBs.C intersectibims reduction in

angle crashes was moderately statisticaliyt Sipdifictertsettiere were statistically significantly

more PDOraagnarashesAt comparison intersections there wergsifitatitglig\wer total

crashemjury crashasd angle crafheseduction in injury crashes and angle crashes at compari

intersections was highly statistically significant.

The reduction at comparison intersections in injury crashes and angle crashes was more statisticall

than the reduction of injury and angles crashes at RLC intersections

Tabl@a Diferences in Crashes per MEV by Type of Injury and@é&fge Setoasto After

Period
Preperiod Posperio¢ Count | Percent | Preperiod | Posperiod Diffeence
Crash Crash Increase| Increase| Crashes g Crashes f in Crashe
Count Count Decreas( Decreas¢ MEV MEV per MEV
RLC Intersections
Total Crash 1741 176¢ +9 +1L 12 148 +0.6
Injury Crask 579 459 -12( -26.1 0.5 0.39 *0.G
PDO Crash 116 130¢ +14] +12.] 0.8 109 *+011
ReaEnd 125( 138¢ +1.3( +10.4 1.2 16 *+0.1
Crashes
Agle Crash 328 213 -13 -54.0 027 018 **-.0.0
Comparison Intersections
Total Crash 195. 178 -16 -9.4 1.1 1.0 *0D
Injury Crash 68] 496 -18 -37.3 0.39 0.29  ***-0.1(
PDO Crash 126! 129( 121 +1. 0.B 0.B +0.0
ReaEnd 124, 120 -43 -36 0.2 068 -0.a
Crashes
Angle Cras 490 379 -1 -29.3 0.30 023 *»**.007

Note>.05, **>.01, ***>.001

Analysis FoBefore aAfter Study with Empirical Bayesth{&iB) M

This metli®mthe most sophistictitedonir methodeamnbeessayned to adjust for the regression to
the mean (RTM) problexs,nekecheardier serious problem associated with before and after traffic
safety studies. Regression to the mean is a problem that occurs in this type ©hstudy because inter
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chosen for RLCs because they are thought to have a relativeA\stagiesate thfeceggliesition of
the comparison gretimi@dnalysisn®y tend to-@atimate the treatment effect, since it fails to
correct th&TM probldns method is considered to be the standard in professional practice.

According to Persaud and Lpasg@®@vjdence from actuagltbri@Bsthodology, if done
correctiyroduseesults tharte substantially different, and morthosdigyrtdumgdore

traditional methkel® simple before and after study. Hauer (1997) notes that all simple before and a
studies need to have an appropriate disclaimer that states that any changes cannot be attributed tc
treatment, is tase RLCs, and what part is due to all the other factors that changed (i.e. traffic volun
number of travel lanes, speed linstshetejore worth the investatardollection and analysis, to
undertake such eval@tidhe.otherdhauick dimty conventional evaluations, often done as a
compromisearfvenience, will produce questionable results, abhd skoidddyéPersdiyd and

Lyon, 2007).

Completing an Empirical Bayes analysis requires a nwelierert detpiathan mamerous studies

(Hauer 199tsaud and Lyon 2007, and Powers and Carson, 2004). In this study we do not provide
explanation of the steps and how these steps are completed. Following the geserally accepted pre
calculated a unique Safety Performance Function (SPF) for each intersection (RLC and compariso
multiple linear regression model. In this model we included AADT (average annual daily traffic), th
of travel lanes per inteigkestimeluded left turn lanes and any dedicated right turn lanes), and the higl
speed limit by intersection (some intersections had more Secoodiss pesertimmihg the

unique SPF for each intersection we calculatidpesiaqupavaeneter using a negative binomial
modeThird, to adjust for varying degrdespefsawarwe developed a relative weight which was applied
to each RLC and comparison intersection. Fourth, using these measures$ thie calculated an estima
expected crashes for each intersection for the post time period.

For this analysis we only include crashes by severity (injury and PDO)and aod angtash type (rear
This was done because crash severity is more iofipoe@suirngerges in safety and economic
benefits (reported in the next section). Iraghe usefalitonmeport on both crash severity and crash
type so that, for examgmedregury andeadrPDO crashes could bevédedkdtal change in

crashes is important the differential impact of RLC systems on the tyosilanalseberity of crash
useful.

The results from the Empirical Bayes analyfaseaftuneusiée impact of the RLCBhisisafety

done bpmpariagtualrashes the after study pepiadiicted crashélse after peridek essence

of the comparison is that it compaiiest clidsbesur at RLC intersections (the actual crashes) and the
crashes that woaitd occurred heahmera been inqtakepredicted crashes generated by the EB
analysishhe ratio of observed crashes to estimated crashes is described as an index of effectivene:
value of less than 1.0 indicates the RLCamgpeovatlisaiegtbate 1.0 indicates safety was not
improved.

The next t§b&ble 2&portthe findings from the Empirical BaydwedbBlgsash estimate is
provided i n tFer icood uGrnaaddthéd GotlabothsharbibR coRnmastt e 0

| abel e dP eb A cotdu.debr sashfitty inGpoovemenitito have been experienced the number of
crashesxpectéiie stimate)usexcedeactumumber of crashes (actual crash count) that occurred in
the after time period.
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Te column | abeled 6Percent Change in Crash F
than expected. A 0+0 indicéatesdbnoatasraased
percent of expected cidsasas a charige 5%n the number of actual crashes compared to the
expected, a 18.2% decrease in the number of actual injury crashes compared to the expected injur
an increadel 3.2% in the number of actual PDO crashesxpatieal ednottreof PDO crashes. The
index of effectiveness included in the last column notes the RLC system improved safety overall fo
injury crashes, and PDO crashes.

The count of expected trasiesl at the comparison intdeseeised 9.9% for all crashes,

decreased 29% for injury crashes and increased 0.3% for PDO crashes. The index of effectivenes
improved safety at comparison inRBesactienseparate analyses were completed for total crashes,
injury crashas] PDO crashes the sum of the injury crashes and PDO crashes do not equal the tota

Other studies have noted that in some cases a particular traffic treatment to improve safety may afi
logical comparison(Beyspud and Lyon, T2@0@gneral assumption is that the comparison group
remains unaffected by the RLC system while the hope is that a general deterrent effect spills over 1
intersections, not just RLC intersections. We believe the genealrdetpimetiieBaadysbut we

were not able to test for this effect in this study. Potentially additional analyses could be performec
spillover. Because the majority of comparison intersections were in the samecdhirea of the city as th
many cases either adjacent intersections or in very close proximity this seems reasonable.

Table?2 Empirical Bayes Estimate

Pre EB Pest| Actual | Percent| Actual Pog Average | Index of
Period | Period | Post Change | Period Change | Effectivene
Crash | Crash | Period | Crash | Crash Coy Number ofi
Count | Count | Crash | Frequen| 6EB Pest | Crashéy
Expecteq Count Period Intersectio
Crash Coy from Pre tg
Estimate | Post Time
Red Light Camera Intersections
Total 174( 170 176¢ +3.5Y +62 +3.1 0.8
Crashes
Injury 579 561 459 -18.29 -102 -51 0.9
Crashes
PDO Cras 116 114 1304 +13.2¢ +16¢ 8.3 0.97
Comparison Group Intersections
Total 195 198 1781 -9.% -59 -16 094
Crashes
Injury 681 699 496 -29.09 -203 -53 0.88
Crashes
PDO Cras 126 128¢ 129 +03% +4 +01 0.93




The neRbléTablé8Pand Chart (Cheepbit on changes in expected crashes and &it@l crashes by
intersectiofhe complete tables that show the number of expected and actual crash counts can be f
Appendéix

Whileverall there was a small increase in total crashes, an 18.2% decrease in injury crashes and a
increase in PDO crashes these changes varied b&rRIy2imgettsedifferences by intersection is

useful for better understanding hfew hlas sygiacted the targeted intersections. Further analyses wou
be useful to document these changes by monitored approaahitooethappddaches and major
arterials (the travel directions with the largest AADT) compardthi® ypecofateipdss was

beyond the scope of this study.

For all crashes, injury crashes, and PDO crashes the frequency change in the number of expected
number of actual crashes is included, as well as the annual ehquagted thacwalbaashes,
and the percent change in the number of expected to actual crashes.

Four intersections (Jefferson and Paseo del Norte, Coors and Montano, Central and Eubank, and
Wyoming) had increases in both injury and’RE¥@ tresbkections deserve further assessment to
understand why this oddamggbmery and San Mateo was a particularly interesting intersection becal
experienced a large decrease in injury crashes and a large increase in PDO crashes.

Likehe previous tabbtawuse of the differential impact of injury and PDO crashes on traffic safety at

intersections and because RLC intersections have been found to increadetashescushcy of rear
reduce the frequency of angli isiraglogtant to assess crash severity.
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Table& EB Analysis by Intersecfimeted to Actual Crashes for All Crashes, Injury Crashes and PDO

Crashes
All Crashes Injury Crashes PDO Crashes
RLC Intersectl Frequen{ Annua| Percen| Frequen| Annual | Percent| Frequen{ Annual | Percent
Change | Chang| Chaeg| Change | Change| Change| Change | Change | Change
Academy & +10 +5.2  +13, +1 0.5 +3.7 +9 +4.7 +18.
Wyoming
Coors & Cent +5 +2.5 +4.6 -8 -4.0 -22.2 +15 +7.5 +19.
Central & -7 -4.0 -15.7 0 0 0 -7 -4.0 -21.7
Louisiana
Central & Eulb +17  +9.71 +29.3 +4 +2.3 +33.3 +13 +7.4 +28.3
Coors & Ellisg -4 2.1 -5.3 -2 -1.0 9.5 -2 -1.0 -3.7
Lomas & -3 -1.8 -6.8 -5 -3.0 -55.6 +2 +1.7 +5.4
Wyoming
Lomas & Eub -10 5.5 -19.4 0 0 0 -10 -5.5 -25.6
Lomas &ah +4 +1.4 +5.2 -6 2.1 -28.6) +10 +3.5 +16.
Tabo
Menaul & Car +5 +2.6 +11 +1 +0.5 +7.6 -5 -2.6 -15.6
Menaul & Sar +1| +0.4 +1.3 -8 -3.2 -32.0 +9 +3.6 +15.
Mateo
Menaul & -17 9.7/ -30.9 -12 -6.9 -60.0 -5 -2.9 -14.3
Louisiana
Menaul & -1 -0.4 -1.8 -5 2.0 -29.4 +4 +1.4 +9.1
Wyongin
Coors & Mont +34| +15. 24.8 +12 +5.3 +30.C +23 +10. +23.7
Montgomery ¢ 0 0 0 -1 -0.5 9.1 +1 +0.5 +2.3
Carlisle
Montgomery ¢ +5 6.0 +10. -27 -6.5 -30.7 +53 +12. +30.2
San Mateo
Montgomery ¢ -14 5.4 -12.7 -8 -3.1 -27.6 -7 2.7 -8.0
Wyoming
Montgomery 4 -31 -1.4 -18.7 27 -6.5 -42.2 -4 -1.0 -4.0
Eubank
Coors & Pase +47, +16.{ +26.4 -1 -0.4 -2.0 +48 +17. +37.§
Jefferson & +37] +16.4 +26.1 +2 +0.9 +5.6 +36 +16. +35.(
Paseo
Coors & Quai -24 -1 -25.8 -8 -3.8 -25.8 -16 7.7 -25.8
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Chart 5. Estimated Annual Change in AKastsdsebyInjury Crashes and PDO Crashes
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Cost Analysis

In past studies RL®sdwivewn to not only reduce thef secttints, but to reducaltreostger

of accidents in intersedtenesthey are ing@dladcil et al., 2005; Washington anB&@ar005).

has showe most severe and costly accidents at intgisacttasrashnd antersections

where RLCs ardadstast studies revealed the number of angle and left turn crashes decrease, and
numberrefrendollisions increReaendollisions have shown to be less severe and less costly
(Council et2005 and Washington and) Shin, 2005

This se¢ion calculates the édswérsection cragiresigh December 208Beammh NSC cost

estimates ofdbmprehensogs of crashidss is done for two reasons. First, the NSC cost estimate is
directly comparable to NM Unifornt i@jaghseyenity coding because both use the KABCO injury
severity scatgecond, the NSC cost estimate is completed annually making tAe estimate more recen
proposed in the literature review we collapse injury seViejipytandgamgddamage only.

Tis means that whethesharesultedaossible injury or an incapaicitgfitige samenapst

applied to each anastyhis section also relies on the information generated in analysis four to estima
Ccosts.

41



Fo this study we use the possible injury comprehensive cost ($26,000) and the property damage or
comprehensivg$dg10@) report injury crash costs and property damage dg usashesests.

costs to estimate the cost increaseatioonfsihe®LC sygisindicatethbi€dthere was a

cost savings of $2,652,000 based on a predicted reductionfoblQB DeogroEAREGMH

increase of $398,400 bapextimtemicrease of 166 PDOfordbbesarntad periodhe RLC

systefmas experienced a maggragate crash costdie$tb3,680,652,008898,408nce

the activation of the first RLC system inti@QatgieD208rhber 2008. Because the RLC intersections
were activateddsstv@ctober 2004 and Marchddi@ult to annuakiosieaefit. Additional

analyses, which are beyond the scope of this study, could be completed to report the annual cost &
the number of active intersections bycyeagasdritashes by severity for those intersections.

This cost estimate does not include calculations involving the cost to install, operate and maintain t
For the benefit of the reader we have incluGedamAppe miodagede City of Albuquerque that
provides information on issued citations that were paid as well as expenditures.

Tabl@Q Estimated Costs

Severity EB Estimated 4 Actual Aftf Change | Cost per | Calculated
Crashes Crashes Crash Cost

InjurnyK+A+B+C %1 459 -102  $26,000 $2,652,0(

Possible Injayy ( 114 130¢ +16¢ $2,40(  -$398,40

This cost estimate wargsrsection an@Upideides a preliminary analysis of the cost benefit by
intersection. This table uses information r&Btotpcovideatideint of crashes used to generate
the cost benefit and the cost per crash noted®abloaé gnafddbal®/ displays the same
information

Two intersections experienced no increase or decrease in crasbxqustengauensesdses in

injury crash costs, and 12 intersections had decreases in injury crash costs. Twelve intersections
increased PDO crash costs and 8 intersections experienced deche@ssdBD@ thash costs.
experien@deast a moderate cost reduction per year (~$50,000) are highlighted in yellow. Intersec
experienced at least a moderate cost increase per year (~$50 Jafit)reenhighigiregethining
intersections that are not higkligiusel thiat experienced either small annual reductions or increases i
cost. Three of the four inteiSecti®asd Montano, Coors and Paseo del Norte, and Jefferson and Pa
del Nortdat had at least moderate annual increases ivatest indviageadD

Chasdisplays the same information described above. Intersections with bars on the left side are tt
experienced reductions in crashes and costs. Most intersections with cost reductions experienced
reductions in ipashes relative to PDO crashes. Two intersections (Coors and Montano and Centr:
Eubank) experienced relatively large cost increases in injury crashes which was unexpected.

Coors and Montano experienced the largest annual i62t286eper ¢esis artdbMenaul and
Louisiana experienced the largest ann$dlafe868ase at
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Table 3E&stimat@otaCostand Annual Cbgthtersection

All Crashes Injury Crashes PDO Crashes
RLC Intersection Total Cost | Annual Co{ Total Cost | Annual Cos| Total Cost| Annual Co
Academy & Wyoming $47,60  $24,28 $26,00 $13,0C $21,60 $11,2
Coors & Central -$172,00 -$86,000 -$208,00 -$104,0( $36,00 $18,00
Central & Louisiana -$16,8C -$9,60( $0 $0 -$16,80 -$9,60(
Central & Eubank $135,2( $77,56 $104,0( $59,80 $31,2¢ $17,76
Coors & Ellison -$56,80( -$28,40 -$52,00 -$26,00f -$4,80 -$2,40
Lomas & Wyoming -$125,2( -$75,142 -$130,0( -$78,00 $4,80 $2,88
Lomas & Eubank -$24,000 -$13,2(C $0 $0| -$24,000 -$13,2¢
Loma& Juan Tabo -$132,0( -$46,20, -$156,0( -$54,60 $24,00 $8,40
Menaul & Carlisle $14,00 $6,76( $26,00 $13,00 -$12,00 -$6,24
Menaul & San Mateo -$186,4( -$74,56/ -$208,00 -$83,20| $21,6(C $8,64
Menaul & Louisiana -$324,00 -$186,3¢ -$31@00 -$179,4( -$12,0C -$6,96
Menaul & Wyoming -$120,4( -$48,1¢ -$130,0¢ -$52,00 $9,60( $3,84
Coors & Montano $367,20 $162,2¢ $312,0( $137,8( $55,20 $24,48
Montgomery & Carlis -$23,60 -$11,8( -$26,00 -$13,00 $2,40 $1,20
Montgome San Matg ~ -$574,80 -$138,5] -$702,00 -$169,0( $127,2 $30,48
Montgomery & Wyon -$224,80 -$87,08/ -$208,00 -$80,60! -$16,80 -$6,48
Montgomery & Eubat -$711,6| -$171,4 -$702,00 -$169,0( -$9,60( -$2,40
Coors & Paseo $89,20/  $30400,  -$26,00 -$10,40 $115,2] $40,80
Jefferson & Paseo $138,4( $61,80 $52,00 $23,400 $86,40 $38,40
Coors & Quail -$246,40 -$117,20 -$208,00 -$98,80( -$38,40 -$18,48
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Chart 6Estimated Costs by Intersection
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DISCUSSION AND CONCLUSION

Thissection discussesutigndindsased on tiseof théour methodseasureebveragjoadf this

studwhictvas to report on whether the use of RLCs in Albuquerque, New Mexico has improved traff
measured by a reductidmesm andscrash severity at RLC iareilsgwdiogss in the cost of crashes.

To complete this study we first conducted a review of relevant traffic safety literature with an emph:
research to better understand the use of RLC ayshessmadtoas to study the effectiveness of

RLC systems. In conjunction with the liteeatoreggintensection crash information for the 20 RLC
intersections, a comparison group of intersections, and aggregate grealizedormation on all si
intersectionglibuquerque, New Mexico from January 2000 througtelxse mblérc280@ther

necessary information including traffic volume data and information on each intersection in the stuc

Based on the literature revimwwadonsidered to be practical we determined to use a variety of diffel
methods to antdidgzellected datte beliglre use of the four meehokissbeneficlzdcause

succeeding methods build upon the knowledge otalted tre\fmuwsnaethods tell a more complete

story. While the Empirical Bayesian analysis is theofrtbst feophmeitetds thédsforpled

aftemnalysis, the simefidee and adtealysis with the addition of traffic volualysesnaf tRe@

44



intersections with a matched comparison group of intersections pro#itecuseslyseformation
suppotiie finding that the RLC systenjurgdastsdand increaseeergcrashveh intersection
level differend¢eportanthete were no inconsisteti@asend of the fiadiogs the four methods
This statisticallysiefetudy found crash effects that were consistent withelstséiédsund in

The Empirical Beyeslysis overctimdsanitations of many other evaluations of RLC systems by proper
accounting for regression to the mean. One difficulty we faced in this study was not properly accol
possible spillover effects to cortgragstarn#hichevibelieleadto an underestimation of RLC

benefitsAs noted earlier, further analyses could be completed to accobvie foelspriotlher effects
spillover effect is evidenced in the large reductions somjeyferasmgEmeason intersection

many of which are in very close proximity to the.RLC intersections

Analysis 1 which is a simpafediftfiostuditowed very little change (18 crashes or 1.0% increase) from
thebefore time period to thienafigeriod in the countodgbed for all 20 RLC intersections. While

there was very little change in the count of total crashes there were larger and statistically significal
differences between crash type andAngiey dygEhes and injury crashes statatitally signific

reduced from the hiefgueriotbtheafter time periblde monitored approach only analysis paralleled

the intersection analysis with smaller and not as statistically sigrsfideohitejifémenadlys. The

support the literatuihwotes that at intersections where RLC systems are westdlled PDO and rear
crashes increase and the more costly injury and angle crashes decrease. These findings serve as
finding for the remaining methods.

The findings in Analys@thsdmdings of the simple before and after analysis. This analysis found
statistically significant diffei@asbesgddEV fromitémreme period taaftetime period for

injury, angle, PDO artbreeashes. While injogyeacrdishes decreased, PDéhdmilasaes

increased.

Analysis 3 was similar to Analysis 2 but included a comparisan iengmoé snite sastessper

MEV for RLC intersections and comparison intersections followé&gthefsajuey @attetype of

crash from bedore timperiod to tféer tinperiod. There were statistically significantly fewer injury
crashes and angle crashes at RLC intersections. At RLC intersections there weze statistically signi
PDO amdrendrashes. At comparison intersections there were statistically significantly fewer total
injury crashes, and angle thasteghiction in injury crashes and angle crashes at comparison
intersections was highly statgtiGiabylihe reduction at comparison intersections in injury crashes and
angle crashes was more statistically significant than the reduction of injury and angles crashes at F
intersections.

Findings frdnalysisvére consisteith thindigs from the other three analyses. Injury crashes were
reduced wRilBCrashes increased at RLC intkisegtevashes and PDO crashes followed the same
pattern at comparison intersections, but with larger increases and dewealste pHtisrfinding fo
of differences found in Analysis 3, wharasotasegsmper MEV.

In AnalystedtaiRL@tersections were shown to be associated withdrebefieaReffects

intersectiomsre shown to be associatedatith & saféfifiis isnsilar to what has been found in
other studies (Garbe2 @03)
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The cost analysis used the information generated in Analysis 4 to estimate the cost benefit of the R
Albuguerque and the cost benefiiratesaxttiGirCovenalbderatest benefrs found based on

the decrease in injury crashes relative to the increase in PDO crashes and tWeast@ssociated witt
found differences by RLC intersectintergdcBonseexperigncegses and some intersections
experiencing redudtieniselieve the method used to measure the cost benefit produces a conservati\
estimate

The opposing effects for the twoionpBelgpEd C systems would be most benefiorad at intersect
where there are relatieshedeendrashes araterangle crasWdsiee did not specifically analyze

the type of crash-@rehand angle) by crash severity (injhey@rnsBROY) finding of a reduction in

angle crasheseardnatrashes across the different analyses provides evidence that this occurs. Add
analyses could be completed to clarify this finding.

The indications of a spillover effect point to a need for moimpturtynifighisciss atsd

able to accdarall thether programs and treatments thaffectgdhavash frequehcdstae

RLC intersections and comparisonstidgssitédhss is not unusual in this typenisf study
includemforcement countmasand engineering countechreag@Ble estimation of the cost

benefit does not take into account potential spillover benefits derived from a general deterrent effec
intersections anlesoost benefit estmateloenservative

Specific engineering countermeasures recommended by the Federal Highway Administration (200.
red light runsinguld be reviewed at current RLC intersections. Many of these countermeasures inc
appropriate yellow light timethateliealsvehicles to clear the intersectiompoosadetygnal head
visibilitiprief afed light clearance infaotaisted left ttand additional warning signs may already be

in placeWhegepropriate, additional counterméhbereamemented to improve safety.

Anyutureed light cameras should not be implemented withepéeificraaodgoton
intersectionds c¢r as hlitnaabe possible © itheeifdctivgress ofe t r i ¢
RLsxhrough careful selection of the sites to be treated (e.qg., sites wathgéetigdreato of right
crashes as compared totetbectigrasd program design (e.g., highddghliimifyat

intersectionk)may be beneficialdiactthis type of assessment at existing RLC intersections.

The findings in this study hapéqatiansifor the use offfu@pierqisignalized intersections
and suggest several courses of action.

1 The primary findingafeaxatet ast benefit supports the continued use of RLCs in Albuquerque.
The moderateostienefit primarily derives from the reduction in the number of injury crashes
relative to the increase in PDO crashes.

1 The finding that this benefit variesdoysotgyesttia more targeted approach to the use of RLC
systems. This is further supported by the finding that the mix of injury and PDO crashes als
considerably by intersection.

1 The reduction of red light running citations ancsgpesdieg evatemce and parallels the
findings of other studies pinag R reduce the number and rate of red light running violations
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Our study was not intended to address this issue and so the findings presented in this repor
preliminar

1 Because of the variation in the change in traffic safety at RLC intersections an assessment (
RLC intersections focused on a r@d@eificoé higgnsering countermeasures recommended by
the Federal Highway Administration tghteduncestgild be considered

1 The evidencgeheral deterspiltover effieit was found in the comparison intersections is
important and deserves furti@mstddyitigs effect in the impact of the RLC system would
produce ianreaséenefit rafficafety.

1 As changes are made to the current RLC system it wplldvibéhesefehansgesl impact
traffic safety at RLC intersections and in Albuquerque.

As noted by Washington and Shinn (2007) RLC systems are not a complete remedy to address ret
problems that include crashes at intersections. dReMfgsigrd assible countermeasures that
can be utilized to address crash problems at intersections.

About The Institute for Social Research

The Institute for Social Research is a research unit at the University of New Mexico. The
Institute includes several centers including the Center for Applied Research and Analysis, the
Statistical Analysis Center, and the New Mexico Sentencing Commission. Thdnstitute for Social
Research conducts high quality research on a variety of local, state, national, and international
subjects. The critical issues with which the Institute works includes traffic safety, DWI, crime,
substance abuse treatment, education, homeland security, terrorism, and health care.

This and other ISR reports can be found and downloaded from the Institute for Social
Research, Center for Applied Research and Analysis web site:
(http://isr.unm.edu/centers/cara /reports/ )
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Appendix A Intersection Data Collection Instrument

CITY OF ALBUQUERQUE RED LIGHT CAMERA STU DY

INTERSECTION DATA CO LLECTION FORM

GENERAL INFORMATION

Date of Visit: / / Time of Visit Begin:
End::
mm/dd/yyyy
Intersection Name:
Name:
Last First

Northbound Southbound Eastbound Westbound
Pedestrian crossing | Yes Yes Yes Yes
signal No No No No
Presence of solid Yes Yes Yes Yes
median No No No No
Painted crosswalk | Yes Yes Yes Yes

No No No No
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Notes on general description of surrounding land uses for entire inters&ttiase map
the following features of the intersection. Check off each feature as you map it. Write
AN/ A0 to any feature that does that not appl

____ REDLIGHT CAMERAS

___ RED LIGHT CAMERA SIGNS

__ RUMBLE STRIPS

____ DRIVEWAYS WITHIN 100 FT OF INT ERSECTION
__ COMMERCIAL BUSINESSES

____ RESIDENTIAL PROPERTIES

___ VACANTLOTS
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NORTHBOUND TRAFFIC INFORMATION

Yellow Light Timing (straight lane)

Time 1: Time 2:

Green Light Timing(straight lane)

Time 1: Time 2:

Number of travel lanes: Number of left turn lanes:

limit:

Number of right turn lanes: Presene ofsidewalk: Yes

No

Yes No

Light Timing

Yellow Light Timing (left lane)

Time 1: Time 2:
Green Light Timingleft lane)

Time 1: Time 2:

Light Timing

Yellow Light Timing(right lane)

Time 1: Time 2:
Green Light Timingright lane)

Time 1: Time 2:

EASTBOUND STREET INFORMATION

Light Timing

Yellow Light Timing (straight lane)

Time 1: Time 2:

Green Light Timingstraight lane)

Time 1: Time 2:

Number of travel lanes: Number of left turn lanes:

limit:

Number of right turn lanes: Presence okidewalk Yes

No

Yes No

Light Timing

Yellow Light Timing (left lane)

Time 1: Time 2:
Green Light Timingleft lane)

Time 1: Time 2:

Speed

Presence of Stop Bar:

Speed

Presence of Stop Bar:
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Light Timing
Yellow Light Timing(right lane)

Time 1: Time 2:
Green Light Timingright lane)
Time 1: Time 2:

SOUTHBOUND TRAFFIC INFORMATION

Yellow Light Timing (straight lane)

Time 1: Time 2:

Green Light Timing(straight lane)

Time 1: Time 2:

Number of travel lanes: Number of left turn lanes: Speed
limit:

Number of right turn lanes: Presence ddidewalk: Yes No Presence of Stop Bar:
Yes No

Light Timing

Yellow Light Timing (left lane)

Time 1: Time 2:
Green Light Timingleft lane)

Time 1: Time 2:

Light Timing

Yellow Light Timing (right lane)

Time 1: Time 2:
Green Light Timingright lane)

Time 1: Time 2:

WESTBOUND TRAFFIC INFORMATION

Yellow Light Timing (straight lane)

Time 1: Time 2:

Green Ligh Timing (straight lane)

Time 1: Time 2:

Number of travel lanes: Number of left turn lanes: Speed
limit:
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Number of right turn lanes: Presence ddidewalk: Yes No Presence of Stop Bar:
Yes No

Light Timing

Yellow Light Timing (left lane)

Time 1: Time 2:
Green Light Timingleft lane)

Time 1: Time 2:

Light Timing

Yellow Light Timing (right lane)

Time 1: Time 2:
Green Light Timingright lane)

Time 1: Time 2:

Notes on signage for red light camg(r@otes should be by travel direction)

Eastbound:

West bound:

North bound:

South Bound:

Notes on signage (i.e. left turn must yield onegreno right turn on red, no U tudeft turn on green arrow onlgtc.)

East bound:

Westbound:

Northbound:

Southbound:

Other general observations and reviewer notes
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Appendix B State of New Mexico Uniform Crash Report Form

ETATE OF NEW MEXICO UNIFORM
CRAIH REPORT
PFROPERTY -
| on PRrveTE| O Para i O unper s500 O i ano s Case Number:
| FROPERTY |00 muwRy DAMAGE I 3500 08 mosE NMDOT: JCAD Num:
CRASH DATE [MMDOVYY) ‘ MILITARY TME |CITY GCCURRED M ‘wumr
Sen| M| Tuf w & lococuRRED ON: (Rowts M. or Mams) AT INTERZECTION WITH: TRIBAL LAND?
Oopoojoo|B Yes Onie
oTHER| Dleeer | NE T 2E W E| W FERMANENT LANGMARE, - COUMNTY LINE - INTESGECTION - MILEFGST AT
LOCATION] Omass oolololaololo LoHE:
Foadway Olovertumed  [other N-God [ Pedestrian Oosher w Olveticte an Other Ry [ farked vehic
crags 197 CRAZH e ANALYZIZ
DCCURRED crazsipcaTion [JRclovwer OrkTrin  [Jredaloyets: [ asmal Cetwest et Oother Obiect CODE:
Do Foadway
VEHICLE NO. OEOBREER on: Left Scene of Crash Fosted Spead Safe Gpeed
HEADED jm] ]|y ] g
Crbars Full Narne [Last, Fiest, sk
Citww’s Licaitea Muintei | |==1=1 |cm|-. g Gedda Fhone
Doais o Bith - MR |S:ﬂt ol e | | Face| 2 | 2 [ [ | Ejeced enea] o]
e Orcupants Name (Lasz, Firss, Middie] ‘Ccrupants Address (GRy. Siale, ZIp)
-]
= [venice v, [venicie Make Calor Body Stye | Cango Body Type VeniceUszs (1) | Vehicie sz 2) Dusage Extarn Oogooog
5 Towea? o T T 5 1%
> Oves Clia H::'}. O bisatied
Uense ¥r. [3tabe License Plate Mumber  |VIN Modersee L Functional On |
Towed dus to sight [ #ppearznce
n:-mtln-g7 Cltone O L1 I
damages Ousimoen  Cere [mpw} Dl? ]
Oves Oto CJaNAeas Cliione: Orep Ungerca
Mumibal igit® OR __Hazmat Hame AND 1digit# Hazmat Released?
of Bodes | | I
Carrier's Name Carriers Address Camers3p
(Cwers Mame Orwmer's Company Name ‘ Craners Aaress Craners 2p (Craners Teiephone
irsuned By- (Name of Company) Poiicy Number Traler or Towed Type Year Make Ucenze ¥r. LicenzaState |Licerse Mumber
Vehiies (1
[Tralier or Fear Make License ¥r. | License State | License Number Trailer or Towed | Tvoe Year Make Uicense ¥r. |License State | License Number
[Towend wehicles (2) | | viehickes: (1)
Vehice Mo, | EH!F!!T |E|"-r o ||.s>.snnnfcm1 Fosied cpeed Sate Speed
HEADED o o o ] o ]
Dorbenrs Full Marne Last, Fiest, Mickdin) Bt ieis
Crivera Lisares Humtar ‘ = |1v;j [T ‘Rﬂncnms |Er-crs=r=-|s Emires |crus|-- 2 Cosa Treeme
Dhals o Bith - MR seupation |Sm|=m Age | o fpuce| mbr | O7 107 Uemd A | Ejaciad frves of nine e
E it .. Occupants Hame (Lass, Sirss, Middie] ‘Drupants Address (CRy, State, Zip)
g
=z
=
E vehicle Y. |vehicle Make Calor Body Style | Carge Body Type WehicieUse (1) | Wehicle Use 2) Towed? b-n-ﬁ Exant AL I;I .R=.
5 ves [ a B
Licenze vr. |3tate Licerze Pate Numger VN - Eﬂm DFunctenal s O
- Towed duz to Shight [ Appearance
) disabling [ hane Froperty i FIa>
§ [oome cﬂ"'—“"n Toweed By Towed To damage? Unknewn [l Fre ] gw
@ gl Oy One Hallames  Dhone Orep Undercamiage
Mumbar ehicle Welght Ratings/Gross Combination it Hazmat Placand 4 dgt 2 OR _ Hazmat Name AND 1 digit & Hazmat Relessed?
g of Podes. Dln.nmsgs. 10,00 be. ﬂ?;.nenr?-\ Fﬂgﬂq | | dnl . |
L o e T 26,000 lbs. L.000 b
Carrier's Name Carrier's Address Carrier'sZip
Chwrers Mame ‘ Cwmar's Company Name Owrers Address |0'nef‘5 Ip (Cramer's Telsphone
iresured By- (Marme of Company) Pollcy Humber Traller or Towed) Type Year ok e Ucenze ¥r. |UcenseState |License Mumber
Vehicies 1
Trileror Towed [Type  |Year | Make License 1. Lioense Sabe | Losnse Number Traller or Towed [ Tyioe Year Make: License vr. [ Liense Sate: | License Mumiber
Viehicles (2} ‘viehicles (3]
crazh Report bumper 0000000000 STATE OF NEW MEXICO UNIFORM CRASH REPORT SHEET
NM Statute 66-7-209
Came humber () OF SHEETS
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LIGHTING WEATHER ROAD COND ROAD BURFACE TRAFFIC CONTROL ROAD CHARMCTER
iCheck 1) Check 1} iEheck 1 for eachi {Check 1 for each) |Check | far smch) {Check 1) Crash Report Number 0000000000
Do [TEEL] ITEED [CEEL O stragee
[ Dy Clomr m] I:I.:w O O eaves O  OtoFasseg zone |[Jcuve Case Number [1]
ﬁ O cawm 01 Rainieg E E::w O O eaves O Oswsg — ROAD DEEIGh [Check | OR maore for each)
E (Do O snoming o Do O [ Traffic Sgnals [m— \l'u VD ) \,IEIG E o
E Orog O O Lloese O O raved carter O Ovied 5gn [ Hillerest 1Llmm oo Wy
i (] Dark - Lighted O & Edgeire O Orecee ars O O 2ies O Orams
[ ark - Mok Lighted bt O DOceher O Clusgaved . Oo O O 3t O O rullscoess
§ Owrs O O ztana O O4way Sup " O O 4+Lanes Cantrol
[ cther and niot stated T Biaser O  Oetesvers O O undvded |0 Olunceveioped
Ooes |0 Dsun O Ot cortos OO0 gpe [0 Oue
Osteet or O DOosher
O O rareed
b D Doe= :Hllner O DOcoeetr. Zone
APPARENT CONTREUTING FAGTORE DRIVERS ACTICNS ‘SEQUENCE OF EVENTS
{icheck 1 ormone for each) (Check 1 or more for sach) ISee eventondes)
T ve w0 Ve ve ve vo T VO ]
0O Oecesste Spesd O  Cdfelowng too dosely O Oodecie seerng O [ ceng u] D‘ZW"
O DOspeedtoofast foreondeions [ Clmade mproper tum O Oosece tres Siraight or iR
O  [OFaike toyeeld right of way O  Ooviver inattention O Clcthe mec. defect 0 O cwerasng O :rl'Joof_ed‘:ll'
o |0  DOressedstopsign 0O Oudeinfueceofakahed [ [roed defect o O [Pazzing asEna il
E O DOoseganied raffic sgal S S.}hﬂ improper driving O Oother bo dover emoe O O T:TTL:“ ] ?—":r;:rlau |
O O orowe lett of ceareer Pedestrian emror O Otrffic corerl not - sEcomMD
O  DOimproper overtakang O  Oredequate trakes Functioning 0 d . um O O szttom |
O [ no el O [loriveriess maving vehice O DOwpropasechange [0 O Sowing park
O [éwoidl no consact -cther [0  [Jreded s yiekd - police vehis) O Climproper backing O O eackng O [ raed | THED
O  [Cleet phone O  OJraed o yiekd - Emrgey Veh(s) O Clicre o o
- Other
O [iow visbikty due o smoke g g'—;“@'—‘;&tﬂﬂ ofongs [ Dﬂﬁ;ﬁ‘ =€:$
High speses pursuit
DRNERFEDPEDALCYCLIET SBOBRIETY DRIVERFEINPEDALCYCLIST PHYSICAL CONDL PEDESTRIAMFPEDALCTCL
Check 1 or mare Sor sacn Wi %) [Mark 1 or more for mach wEh X) I L= O N (8 41540 i I
o1 D2 [:C ol ol Pl Fl rl pd Po PO
g Dememeuens O O stgee O Dviedionn 2|0 Dwwsm |00z O O waking agars Trafhc
TMEE 3 Lo AN Azt M Dampues O O Agains: Signal e O O sadng
ﬁ E E:;:: i:uﬂ O O =esioht [0 Do app. befecs Elono Mo Sgral O O necromwai O O Pushing or Working an
| O Oconmmes Medcasion O o _';_ O O -omer O O crssra O O crosswan Vehicie
O O Otested by Insrument = "~ ?;';Eer_ Diagonaly | [ [ wabang wiTrafic O O payng inroas
O [Oermsh Test Adminksened O O bines ) o O Oscteer
gms2100 gms/210L O DOunkoown
O Oewod Test sdmintstemnd
O O stancard Field Sobnety Test sdminstersd | -gpeciEy: —
O DOrefused Test
Diescribe what — refer io vehicles by number.
=
g
Use Disgram/Mamatine 3heet for addBonal information
DEGCAFTION GF PROFERTY AND GAMAGE
i i
II\IDL\:::I: fowrers Name jowners Addres Owner's Zip Code Owner's Telephone
KAME AGE ADDREZZ ELEFHons 0
T [ TE TR R R s
5 3 Oecoked  Ocoted [Jrending
§§ Oecoked  Ooted  Crending
l Oeooked  [Jomed  [Jrending
Time Notfied Time Amved |\b:ﬂ=d By Bupervizor at Bcene (Checked By
Ccers Signature |F"|'|I=:I Oficers Name R | ID He. District | Daiz of Repart
oo e meer 0000000000 STATE OF NEW MEXICO UNIFORM CRASH REPORT SHEET
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Came Number () 0 OF SHEETS

6C



DIAGRAM/NARRATIVE

Use Additional Sheets As Necessary
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AppendixRLC Intersections and Monitorede&pproach

Survey of Red Light Camera Intersections

CABQ ISR Straight S Il_Se|1?t Left Turn
Intersection S 2008 Speed | No. of SUEITTE LI Yellow i UL Turn Yellow
Name DIt ADT Limit lanes Yellow Yellow Interval Yellow Yellow Interval
Interval Interval Difference Interval Interval | Difference
(sec) (sec) (sec)
(sec)

NB 21955 40 6 4.00 3.91 -0.09 3.50 3.41 -0.09

Acg‘r’]gmy EB 11944 45 4 4.00 3.91 -0.09 3.50 3.41 -0.09
Wyoming SB 19602 40 5 4.00 3.98 -0.02 3.00 2.99 -0.01
WB 12923 40 4 4.00 392 -0.08 3.00 2.89 -0.11

NB 8914 45 5 4.30 4.37 0.07 3.00 2.91 -0.09

Central and EB 1095 45 3 4.30 4.38 0.08 3.00 2.99 -0.01
Coors SB 16428 45 4 4.30 4.36 0.06 3.00 2.97 -0.03
WB 1213 40 3 4.30 4.36 0.06 3.00 2.93 -0.07

NB 13643 40 4 4.00 3.89 -0.11 3.00 2.87 -0.13

Central and EB 16546 40 5 4.00 3.90 -0.10 3.00 2.87 -0.13
Eubank SB 16303 40 5 4.00 3.89 -0.11 3.00 2.91 -0.09
WB 13354 40 4 4.00 3.92 -0.08 3.00 2.95 -0.05

NB 9741 35 4 4.00 3.89 -0.11 3.00 2.95 -0.05

Central and EB 12338 35 4 4.00 3.93 -0.07 3.00 2.93 -0.07
Louisiana SB 9352 35 4 4.00 3.91 -0.09 3.00 2.99 -0.01
WB 18954 35 4 4.00 3.92 -0.08 3.00 2.87 -0.13
NB 21615 45 6 4.50 4.43 -0.07 3.00 3.06 0.06

E”‘gon and EB 14941 | 40 5 3.80 3.86 0.06 3.00 2.94 -0.06
Bypass SB_ | 21047 | 45 6 4.50 4.33 017 300 | 285 | -015
WB 10321 35 5 3.80 3.86 0.06 3.00 2.87 -0.13

NB 19375 40 6 4.00 3.86 -0.14 3.00 2.89 -0.11

Lomas and EB 9461 40 5 4.00 3.87 -0.13 3.00 2.90 -0.10
Eubank SB 18962 40 5 4.00 3.95 -0.05 3.00 2.3 -0.07
WB 13115 40 5 4.00 3.90 -0.10 3.00 2.95 -0.05

NB 14032 40 5 4.00 3.96 -0.04 3.00 2.97 -0.03

Lomas and EB 10855 40 4 4.00 3.89 -0.11 3.00 2.96 -0.04
Juan Tabo SB 21846 40 4 4.00 3.92 -0.08 3.00 2.96 -0.04
WB 9002 40 5 4.00 3.88 -0.12 3.00 2.94 -0.06
NB 17413 40 6 4.00 3.43 -0.57 3.00 3.00 0.00

Lomas and EB 16364 40 5 4.00 4.39 0.39 3.00 2.98 -0.02
Wyoming SB 20815 40 5 4.00 3.43 -0.57 3.00 2.91 -0.09
WB 9627 40 5 4.00 4.40 0.40 3.00 2.92 -0.08

NB 14462 35 5 4.0 3.87 -0.13 3.00 2.92 -0.08
Menaul and EB 13356 40 5 4.00 3.87 -0.13 3.00 3.02 0.02
Carlisle SB 1259 35 5 4.00 3.86 -0.14 3.00 2.92 -0.08
WB 14870 35 5 4.00 3.88 -0.12 3.00 2.95 -0.05

NB 15006 35 6 4.00 3.89 -0.11 3.00 2.96 -0.04

Menaul and EB 15964 35 6 4.00 3.88 -0.12 3.00 2.94 -0.06
Louisiana SB 8601 35 3 4.00 3.95 -0.05 3.00 2.93 -0.07
WB 1772 35 6 4.00 3.85 -0.15 3.00 2.96 -0.04

Menaul and NB 21833 35 6 3.50 3.87 0.37 3.00 2.96 -0.04
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San Mateo EB 14372 35 5 3.50 3.89 0.39 3.00 2.96 -0.04
SB 16062 35 5 3.50 3.88 0.38 3.00 3.39 0.39
WB 2138 35 5 3.50 3.84 0.34 3.00 3.47 0.47
NB 15189 40 5 4.00 3.90 -0.10 3.00 2.98 -0.02
Menaul and EB 17877 35 5 4.00 3.84 -0.16 3.00 2.92 -0.08
Wyoming SB 18798 40 5 4.00 3.92 -0.08 3.00 2.92 -0.08
WB 12637 35 5 4.00 3.91 -0.09 3.00 2.88 -0.12
NB 25122 45 7 4.50 4.38 -0.12 3.50 3.45 -0.05
Montano EB 14490 40 5 4.00 3.88 -0.12 3.50 3.42 -0.08
and Coors SB 22469 40 6 4,50 4.37 -0.13 3.50 3.45 -0.05
WB 13329 40 2 4.00 3.90 -0.10 3.50 3.42 -0.08
NB 12357 35 4 4.00 3.95 -0.05 3.00 2.96 -0.04
Montgomery EB 17790 35 5 4.00 3.92 -0.08 3.00 2.93 -0.07
and Carlisle SB 12357 25 3 4.00 3.80 -0.20 3.00 2.93 -0.07
WB 21994 35 5 4.00 3.91 -0.09 3.00 2.95 -0.05
NB 12671 40 4 4.00 3.93 -0.07 3.00 3.02 0.02
Montgomery EB 14733 40 4 4.00 3.92 -0.08 3.00 2.99 -0.01
and Eubank|  sB 16040 40 4 4.00 3.87 -0.13 3.00 2.95 -0.05
WB 17952 40 3 4.00 3.87 -0.13 3.00 2.97 -0.03
NB 18122 40 6 4.00 3.84 -0.16 3.00 2.96 -0.04
M‘;Tgosrgﬁfy EB 22787 35 6 4.00 3.88 -0.12 3.00 2.96 -0.04
Mateo SB 18122 40 6 4.00 3.91 -0.09 3.00 2.96 -0.04
wB 19930 35 6 4.00 3.91 -0.09 3.00 2.93 -0.07
NB 18716 40 5 4.00 3.91 -0.09 3.00 2.98 -0.02
MO”;%%mefy EB 19251 40 5 4.00 3.96 -0.04 3.00 2.96 -0.04
Wyoming SB 35172 40 5 4.00 3.96 -0.04 3.00 2.97 -0.03
wB 1894 40 5 4.00 3.90 -0.10 3.00 2.97 -0.03
NB 19292 45 5 4.50 4.45 -0.05 4.00 3.93 -0.07
Eﬁftioaag' EB 17337 45 3 Light does not exist 4.00 3.96 -0.04
Coors SB 36025 45 6 4,50 4.43 -0.07 4.00 3.82 -0.18
WB 17225 55 4 Light does not exist 4.00 3.92 -0.08
NB 11371 35 4 4.00 3.92 -0.08 3.00 2.92 -0.08
Elift?aag' EB 24471 45 6 5.00 4.91 -0.09 3.00 2.92 -0.08
Jefferson SB 6848 40 6 4.00 3.88 -0.12 3.00 2.92 -0.08
WB 28218 45 3 5.00 4.87 -0.13 3.00 2.99 -0.01
NB 23959 45 6 4.50 4.37 -0.13 3.00 3.48 0.48
Quail and EB 6207 25 3 3.50 3.89 0.39 3.50 3.35 -0.15
Coors SB 23959 45 6 4.50 4.45 -0.05 3.00 3.37 0.37
WB 6207 25 4 3.50 3.92 0.42 3.00 3.44 0.44
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AppendixNFRLC Compan Intersections

Survey of Comparison Intersections

CABQ
. No. Scif\aEl;tht Stlgi?;]ht Straight Left lssulrfﬁ Left Turn
Intersection Direction 2008 Spegd of vellow | Yellow Yellow Turn vYellow Yellow
Name ADT Limit lanes | Interval | Interval I.nterval Yellow Interval I.nterval
(sec) (sec) Difference | Interval (sec) Difference
(sec)
NB 13158 40 4 4.00 3.93 -0.07 3.50 3.44 -0.06
Academy EB 9793 40 4 4.00 3.091 -0.09 3.50 3.48 -0.02
and Eubank SB 9289 40 4 4.00 3.88 -0.12 3.50 3.50 0.00
WB 7755 40 4 400 3.95 -0.05 3.50 3.32 -0.18
NB 16171 40 5 4.00 3.89 -0.11 3.00 2.97 -0.03
gcn%dgg“g EB 16668 40 3 3.50 3.41 -0.09 3.00 2.95 -0.05
Mateo SB 21178 40 5 4.00 3.87 -0.13 3.00 2.98 -0.02
WB 16668 40 5 3.50 3.47 -0.03 3.00 2.93 -0.07
NB 1274 35 4 4.00 3.83 -0.17 3.00 2.95 -0.05
Candelaia EB 8531 35 3 4.00 3.87 -0.13 3.00 2.97 -0.03
and Carlisle SB 127% 35 4 4.00 3.88 -0.12 3.00 2.96 -0.04
WB 10740 35 3 4.00 3.93 -0.07 3.00 2.94 -0.06
_ NB 14508 40 4 4.00 3.9 -0.10 3.00 2.98 -0.02
Caan'adjﬁ]a EB 4091 35 3 4.00 3.93 -0.07 3.00 2.95 -0.05
Tabo SB 13283 40 4 4.00 3.85 -0.15 3.00 3.03 0.03
WB 6321 35 3 4.00 3.90 -0.10 3.00 3.04 0.04
_ NB 18017 40 4 4.00 3.97 -0.03 3.00 3.00 0.00
C:r?geslgﬂa EB 90% 35 3 4.00 3.93 -0.07 3.00 2.98 -0.02
Mateo SB 17729 40 4 4.00 3.87 -0.13 3.00 2.98 -0.02
WB 7579 40 3 4.00 3.89 -0.11 3.00 2.95 -0.05
_ NB 16455 40 4 4.00 3.93 -0.07 3.00 2.96 -0.04
Ca’;i%'a”a EB 9595 35 3 4.00 3.93 -0.07 3.00 2.99 -0.01
Wyoming SB 20918 40 4 4.00 3.86 -0.14 3.00 2.92 -0.08
WB 9730 35 3 4.00 3.91 -0.09 3.00 3.00 0.00
NB 7657 35 4 4.00 3.85 -0.15 3.00 3.02 0.02
Central and EB 1178 40 4 4.30 4.20 -0.10 3.00 3.01 0.01
Juan Tabo SB 1311 40 4 4.00 3.90 -0.10 3.00 2.97 -0.03
WB 1284 40 4 4.30 4.22 -0.08 3.00 2.93 -0.07
NB 13947 25 2 4.00 3.95 -0.05 Light does not exist
Central and EB 1675 35 4 4.00 3.85 -0.15 3.00 2.89 -0.11
Rio Grande SB 13947 35 4 4.00 3.89 -0.11 3.00 2.99 -0.01
WB 13917 30 4 4.00 3.92 -0.08 Light doesnot exist
NB 1374 40 5 4.00 3.87 -0.13 3.00 2.99 -0.01
Central and EB 12412 35 4 4.00 3.88 -0.12 3.00 2.95 -0.05
San Mateo SB 16607 40 5 4.00 3.91 -0.09 3.00 2.93 -0.07
WB 14756 35 3 4.00 3.091 -0.09 3.00 3.00 0.00
NB 6420 30 4 4.00 3.87 -0.13 3.00 2.98 -0.02
Central and EB 12083 30 3 4.00 3.96 -0.04 3.00 2.98 -0.02
University SB 11638 30 4 4.00 3.93 -0.07 3.00 2.96 -0.04
WB 15815 30 4 4.00 3.96 -0.04 3.00 2.95 -0.05
Central and NB 10966 35 4 4.00 3.86 -0.14 3.00 2.90 -0.10
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Wyoming EB 14538 35 4 4.00 3.82 -0.18 3.00 3.04 0.04

SB 13297 40 4 4.00 3.89 -0.11 3.00 2.92 -0.08

WB 14589 40 4 4.00 3.82 -0.18 3.00 2.93 -0.07

NB 18000 40 4 4.00 3.89 -0.11 3.00 2.96 -0.04

Constitution EB 4057 35 2 4.00 3.81 -0.19 3.00 2.95 -0.05

and Eubank SB 15953 40 4 4.00 3.84 -0.16 3.00 2.88 -0.12

WB 4540 30 2 4.00 3.91 -0.09 3.00 2.95 -0.05

NB 1836 40 4 4.00 3.84 -0.16 3.00 3.01 0.01

Constitution EB 3743 30 2 4.00 3.86 -0.14 3.00 2.95 -0.05

Wy?j;ﬁmg SB 18111 40 4 4.00 3.82 -0.18 3.0 2.97 -0.03

WB 4783 35 3 4.00 3.86 -0.14 3.00 2.93 -0.07

NB 935 35 5 4.00 3.86 -0.14 3.50 3.39 -0.11

Corrales and  EB 17183 35 4 4.00 3.90 -0.10 3.50 3.42 -0.08

NM 528 SB 2275 35 4 4.00 3.93 -0.07 3.50 3.42 -0.08

WB 26048 40 5 4.00 3.93 -0.07 3.50 3.42 -0.08

NB 24681 35 5 4.00 3.87 -0.13 3.00 2.98 -0.02

Cutler and EB 5663 30 3 Light does not exist 3.00 2.89 -0.11

San Mateo SB 24681 35 4 4.00 3.87 -0.13 Light does not exist

WB 5663 30 4 4.00 3.89 -0.11 3.00 2.90 -0.10

NB 16031 35 4 4.00 3.89 -0.11 3.00 2.98 -0.02

Ellison and EB 10913 35 4 4.00 3.95 -0.05 3.00 3.02 0.02

NM 528 SB 18166 25 3 4.00 3.94 -0.06 3.00 3.03 0.03

wB 3899 40 4 4.00 3.90 -0.10 3.00 2.92 -0.08

NB 1652 35 5 4.00 3.45 -0.55 3.00 2.90 -0.10

Gibson and EB 16172 45 5 4.50 4.40 -0.10 3.00 2.97 -0.03

Yale SB 168 40 3 4.00 3.47 -0.53 3.00 3.02 0.02

WB 17950 45 5 4.50 4.41 -0.09 3.00 2.96 -0.04

NB 18287 35 7 4.00 3.88 -0.12 3.00 3.91 0.91

Indian EB 5143 35 4 4.00 3.90 -0.10 3.00 341 0.41
School and

Louisiana SB 20460 35 7 4.00 3.93 -0.07 3.00 3.91 0.91

WB 8049 35 4 4.00 3.88 -0.12 3.00 3.44 0.44

NB 21796 40 4 4.00 3.86 -0.14 3.00 2.88 -0.12

Indian EB 5310 40 3 3.50 3.44 -0.06 3.00 2.94 -0.06
School and

San Mateo SB 23464 35 5 4.00 3.87 -0.13 3.00 2.93 -0.07

WB 3433 35 4 3.50 3.34 -0.16 3.00 2.95 -0.05

NB 34815 45 5 4.50 4.89 0.39 3.00 2.91 -0.09

Irving and EB 5143 40 3 4.30 3.37 -0.93 3.00 2.96 -0.04

Coors SB 20460 45 5 4.50 4.89 0.39 3.00 2.98 -0.02

WB 8049 40 4 4.30 3.44 -0.86 3.00 2.96 -0.04

NB 11307 40 4 4.00 3.87 -0.13 3.00 2.97 -0.03

Lomas and EB 12471 40 4 4.00 3.91 -0.09 3.00 2.90 -0.10

Louisiana SB 12383 40 4 4.00 3.89 -0.11 3.00 2.91 -0.09

WB 13607 40 4 4.00 3.94 -0.06 3.00 2.97 -0.03

NB 13309 40 4 4.00 3.89 -0.11 3.00 2.98 -0.02

Lomas and EB 1313 35 4 4.00 3.96 -0.04 3.00 2.97 -0.03

San Mateo SB 22247 40 4 4.00 3.88 -0.12 3.00 2.92 -0.08

WB 13212 35 4 4.00 3.93 -0.07 3.00 2.94 -0.06

Lomas and NB 6213 35 4 4.00 3.89 -0.11 3.00 2.93 -0.07

San Pedro EB 12899 40 4 4.00 3.96 -0.04 3.00 2.92 -0.08
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SB 6794 35 3 4.00 3.89 -0.11 3.00 2.95 -0.05
WB 13503 40 4 4.00 3.92 -0.08 3.00 2.95 -0.05

NB 11109 30 4 4.00 3.90 -0.10 3.00 2.97 -0.03

Lomas and EB 20717 35 4 4.00 3.95 -0.05 3.00 2.95 -0.06
University SB 9665 35 3 4.00 3.92 -0.08 3.00 2.98 -0.02
WB 15249 35 4 4.00 3.90 -0.10 3.00 2.98 -0.02

NB 17881 40 4 4.00 3.90 -0.10 3.50 3.38 -0.12

Menaul and EB 11335 40 3 4.00 3.88 -0.12 3.50 3.40 -0.10
Eubank SB 16148 40 4 4.00 3.89 -0.11 3.50 3.46 -0.04
WB 10640 40 4 4.00 3.88 -0.12 3.50 3.44 -0.06

NB 20382 40 4 4.00 3.85 -0.15 3.00 2.89 -0.11

Menaul and EB 9987 40 3 4.00 3.88 -0.12 3.00 2.97 -0.03
Juan Tabo SB 14114 40 4 4.00 3.89 -0.11 3.00 2.84 -0.16
WB 6989 40 3 4.00 3.92 -0.08 2.85 2.97 0.12

NB 9275 35 5 4.00 3.84 -0.16 3.00 3.02 0.02

Menaul and EB 9987 35 5 4.00 3.89 -0.11 3.00 2.93 -0.07
San Pedro SB 715% 35 4 4.00 3.85 -0.15 3.00 3.45 0.45
WB 18405 35 5 4.00 3.89 -0.11 3.00 3.46 0.46

NB 20066 40 4 4.00 3.90 -0.10 3.00 2.91 -0.09

Mgﬂggj’lﬁ"ae,{ y EB 1175 40 4 4.30 413 -0.17 3.00 2.96 -0.04
Tabo SB 10004 40 4 4.00 3.91 -0.09 3.00 2.96 -0.04
WB 8449 40 4 4.30 4.12 -0.18 3.00 2.88 -0.12

NB 11465 35 3 4.00 3.94 -0.06 3.00 2.87 -0.13

MO”;%%mery EB 33969 40 4 4.00 3.82 -0.18 3.00 2.94 -0.06
Lovisiana SB 4383 35 3 4.00 3.88 -0.12 3.00 2.94 -0.06
WB 19697 40 4 4.00 3.84 -0.16 3.00 2.95 -0.05

NB 3617 35 2 4.00 3.85 -0.15 3.00 2.93 -0.07

Montgomery| EB 14733 40 4 4.00 3.94 -0.06 3.00 2.91 -0.09
and Morris SB 308 30 3 4.00 3.91 -0.09 3.00 2.97 -0.03
WB 12936 40 5 4.00 3.83 -0.17 3.00 2.87 -0.13

NB 6959 30 3 4.00 3.86 -0.14 3.00 2.86 -0.14

M%’:]tgos“;ﬁry EB 20348 35 4 4.00 3.93 -0.07 3.00 2.96 -0.04
Pedro SB 77% 35 3 4.00 2.96 -1.04 3.00 2.94 -0.06
WB 16002 40 4 4.00 2.91 -1.09 3.00 2.96 -0.04

NB 13201 50 5 4.50 4.48 -0.02 3.50 3.39 -0.11

MO“;%%meW EB 7963 40 3 4.00 3.091 -0.09 3.50 3.38 -0.12
Tramway SB 12761 50 5 4.50 4.36 -0.14 3.50 3.45 -0.05
WB 3211 30 4 4.00 3.91 -0.09 3.50 3.41 -0.09

NB 24259 40 4 4.00 3.88 -0.12 3.00 2.86 -0.14

Osuna and EB 5879 35 3 4.00 3.89 -0.11 3.00 2.94 -0.06
Wyoming SB 22836 40 4 4.00 3.86 -0.14 3.00 2.97 -0.03
WB 2814 35 2 4.00 3.96 -0.04 3.00 2.99 -0.01

NB 10871 40 4 4.00 3.86 -0.14 3.00 2.94 -0.06

Paradise and  EB 9871 35 3 4.00 3.86 -0.14 3.00 2.84 -0.16
Golf Course SB 10421 30 3 4.00 3.87 -0.13 3.00 2.93 -0.07
WB 11093 40 3 4.00 3.89 -0.11 3.00 2.98 -0.02

Paseo Del NB 4475 35 3 4.00 3.88 -0.12 3.00 2.95 -0.05
Norte and EB 14149 45 4 4.00 3.89 -0.11 3.00 2.99 -0.01
Eagle Ranchl  gg 13326 35 4 4.00 3.92 -0.08 3.00 2.95 -0.05
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wB 14714 45 4 4.00 3.85 -0.15 3.00 2.94 -0.06
NB 6693 35 4 4.00 3.91 -0.09 3.00 2.86 -0.14
ngteeoaag' EB 11307 45 6 5.00 4.83 -0.17 3.00 2.95 -0.05
San Pedro SB 5805 35 4 4.00 3.92 -0.08 3.00 2.98 -0.02
wB 20637 45 6 5.00 4.90 -0.10 3.00 2.94 -0.06
NB 13763 40 5 4.00 4.00 0.00 3.00 2.82 -0.18
szteeoaag' EB 10238 55 6 5.00 4.84 -0.16 3.00 2.96 -0.04
Wyoming SB 9537 40 4 4.00 3.94 -0.06 3.00 2.87 -0.13
WB 15252 55 5 5.00 4.96 -0.04 3.00 2.92 -0.08
NB 37033 45 5 4.50 4.35 -0.15 3.00 2.90 -0.10
St. Josephs| EB 4067 35 4 4.00 3.36 -0.64 3.00 2.84 -0.16
and Coors SB 23505 45 5 4.50 4.49 -0.01 3.00 2.92 -0.08
WB 4067 25 3 4.00 3.35 -0.65 3.00 2.89 -0.11
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AppendhREC Monitored Approaches

RLC Intersectitonitored Approabhifésrences of Means at Intersections Before and After

Controlling for Exposure

Intersection Name Direction| Total Injury PDO Reaend Angle

NB 0.36 0.20 0.1¢ 0.22 0.1/
Academy and Wgyon—g g 0.1¢ 20.48 0.67 0.31 20.17
SB 0.03 0.17 0.17 0.1] 0.18
Central and Coors|—— 5 0.1] 0.23 0.06 0.02 0.19
NB 0.1 20.09 0.22 0.36 0.23
Central and Buban—¢g 0.30 20.02 0.32 0.24 0.06
contral and Louisial—EB 0.0 0.20 20.20 0.1¢ 0.1¢
WB 0.33 0.17 0.1€ 01 -0.44
_ NB 0.22 0.20 0.01 0.01 0.20
Ellison and Coors By—gg 0.33 0.04 0.37 0.1 20.21
L omas and Eubant—SB 0.33 20.08 20.25 0.08 20.42
WB 20.13 0.50 0.63 0.00 0.17
L omas and Juan Ta—EB 0% 0.23 0.79 0.55 0.02
4 sB 0.33 20.67 0.33 0.22 -0.56
 omas and Weormil—EB 0.22 0.36 0.1 0.09 0.12
Y SB 20.02 20.44 0.42 -0.20 0.16
Menaul and Carlis—NB 0.00 0.08 20.08 0.25 0.25
' sB 0.22 20.26 0.49 0.50 0.28
enaul and Louisia—NE. 20.09 0.00 20.09 0.27 0.1¢
EB 20.22 20.44 0.22 0.18 20.37
NB 0.20 20.20 0.40 0.40 20.20
Menaul and San Mag—/ 0.40 20.25 0.65 0.50 -0.14
Venaul and Weomi—SB 0.51 0.02 0.49 0.56 20.04
y WB 0.07 20.27 0.33 0.23 0.17
Montans and Goorl—_EB 0.1/ 0.09 0.23 027 0.12
T sB 0.45 0.1 0.62 0.43 0.01
Montaomery and Cal—EB 0.28 0.08 0.20 0.66 -0.38
gomery ™ wsB 20.20 0.6 0.1/ 20.25 0.05
Montgomery and Eull ~ WB -0.05 -0.1¢6 0.07 -0.15 0.1
Montaomery and San|—NB 0.11 0.35 0.21 0.23 0.08
gomery EB 0.08 0.1] 025 0.03 0.05
NB 0.21 0.17 0.05 0.17 0.09
Montgomery and Wy¢——¢ g 0.1] 20.08 20.09 20.03 0.17
NB 0.17 0.1¢ 20.04 0.25 20.17

Paseo Del Norte and g 0.35 20.44 0.79 0.44 0.1C
EB 0.68 20.04 0.72 0.86 0.14
Paseo Del Norte and J\— p 018 0.05 0.12 0.09 0.09
oual and Coors | NB -0.50 0.21 20.29 0.1] -0.67
SB 0.1 20.06 0.25 0.37 0.1¢
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AppendiEmpirical Bayesian Analysis

RLEmpirical Bayes Estimatal Crashes

RLC Intersection EB Pest | Actual | Change | Annual Cha| Percent

Periotiotal| Post Change

Crasfotal | Period

ERCount | Total

Estmate Actual

Crash
Count

Academy & Wyq 66 76 +10 +5.2 +13,
Coors & Central 102 107 +5 +2.5 +4.6
Central & Louisi 46 39 -7 -4.0 -15.4
Central & Eubar 41 58 +17 +9.7 +29.3
CoorsEllison 75 71 -4 -2.1 -5.3
Lomas & Wyom 44 41 -3 -1.8 -6.8
Lomas & Euban 52 42 -10 -5.5 -19.4
Lomas & Juan T 73 77 +4 +1.4 +5.2
Menaul & Carlis 45 40 +5 +2.6 +11
Menaul & San M 75 76 +1 +0.4 +1.3
Menaul & Louisi 55 38 -17 97 -30.9
Menaul & Wyon 57 56 -1 -0.4 -1.8
Coors & Montan 103 137 +34 +15, 24.8
Montgomery & 53 53 0 0 0
Carlisle
Montgomery & § 21] 236 +5 +8.3 +10.¢
Mateo
Montgomery & 114 10 -14 5.4 -12.3
Wyoming
Montgomery & 166 135 -31 -7.4 -18.7
Eubank
Coors & Paseo 130 177 +47 +16. +26.6
Jefferson & Pas 102 139 +37 +16. +26.7
Coors & Quail 93 69 -24 -11. -25.8
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RLEmpirical Bayes Estitgtey Crashes

RLC Intersectiol EB Pest | Actual Change | Annual Percent

Periobhjury] Post Change Change

Total EB | Period

InjurZrash| Injury

Count Crash

Estimate | Count
Academy & Wyq 26 27 +1 +0.5 +3.7
Coors & Central 36 28 -8 -4.0 -22.2
Central & Louisi 13 13 0 0 0
Central & Eubar 8 12 +4 +2.3 +33.3
Coors & Ellison 21 19 -2 -1.0 9.5
Lomas & Wyom 9 4 -5 -3.0 -55.6
Lomas & Euban 13 13 0 0 0
Lomas & Juan T 21 15 -6 2.1 -28.6
Menaul & Carlis 12 13 +1 +0.5 +7.6
Menaul & San M 25 17 -8 -3.2 -32.0
Menaul & Louisi 20 8 -12 -6.9 -60.0
Menaul & Wyon 17 12 -5 2.0 -29.4
Coors & Montan 28 40 +12 +5.3 +30.0
Montgomery & 11 10 -1 -0.5 -9.1
Carlisle
Montgomery & § 88 61 -27 -6.5 -30.7|
Mateo
Montgomery & 29 21 -8 -3.1 -27.6
Wyoming
Montgomery & 64 37 =27 -6.5 -42.2
Eubank
Coors & Paseo 51 50 -1 -0.4 -2.0
Jefferson & Pas 34 36 +2 +0.9 +5.6
Coors & Quail 31 23 -8 -3.8 -25.8
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RLEmpirical Bayes EstiR®© Crashes

RLC Intersection EB Pest | Actual | Change | Annual Cha| Pecent

PerioBDO| Post Change

Total EB F Period

Crash Coy PDO

Estimate | Crash

Count

Academy & Wyd 40 49 +9 +4.7 +18.
Coors & Central 64 79 +15 +7.5 +19.
Central & Louisi 33 26 -7 -4.0 -21.7
Central & Eubar 33 46 +13 +7.4 +28.3
Coors & Ellison 54 52 -2 -1.0 -3.7
Lomas & Wyom 35 37 +2 +1.7 +5.4
LomasEubank 39 29 -10 5.5 -25.6
Lomas & Juan T 52 62 +1C +3.5 +16,
Menaul & Carlis 32 27 -5 -2.6 -15.6€
Menaul & San M 50 59 +9 +3.6 +15.
Menaul & Louisi 35 30 -5 -2.9 -14.3
Menaul & Wyom 40 44 +4 +1.6 +9.1]
Coors & Montan 74 97 +3 +10. +23.7
Montgomery & 42 43 +1 +0.5 +2.3
Carlisle
Montgomery & § 122 175 +53 +12. +30.2
Mateo
Montgomery & 87 80 -7 2.7 -8.0
Wyoming
Montgomery & 101 97 -4 -1.0 -4.0
Eubank
Coors & Paseo 79 127 +48 +17. +37.9
Jefferson & Pas 67 103 +36 +16. +35.(
Coors & Quail 62 46 -16 -1.7 -25.8

71



Appendix City of Albuquerque RLC Revenue and Expenditure Information
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