
Appendix 3
EPA's Guideline for Modeling

Curbon Monoxide from
Roudway Intersections



Unirrd Strt s
Env ircrungn ral holcation
Atency

OfEc! of Air Qudiry
Plrtning rrd Strrdrrdt
Resarch Tri.utglc Pqlq NC 271 I

',\)cc cDp%
. -  t l
5tc d Ap'r i"Pf1

EPA-454/R-92.005
Novcmber .l 992

hc, EPAGUIDELINE FOR MODELING
CARBON MONOXIDE FROM
ROADWAY INTERSECTIONS



SECTION 3

INTERSECTION SELECTION PROCEDURE

3.1 Rationaje

This guidancc provi&s a rarking aad sclcction proccdrre o allow the disceramcnt of
those inccections rhar could bc poearial hot spos, ic., havc high CO conccnrations. The
guidance will be uscd pdoarily to dca:ri'c poendal'hor spoa in a slp ararysis, but will also
bc uscful for project rcver analysis whcn mcre than rbr'€ inrcrscctions are atfecrca
Incrscctions arc firsr sclccrcd for analysis on the basis of the surdy objectives. srudy
objcctives would includc thc characterizadon of potcn;or @ bot spos for rhc dcvelopnenr of
a SIP anainnent dcaonscadcn or a conformiry
inrerscctions are rcviewcd, for thc potcntiat o j

significandy incrcasing traffic or nducing rcadw
public has access. Thc sclecdon of incr:cctions
procedure discusscd in Section r.:. ne calcuration of Lcvel-of-scrvice (LoS) for usc in the
ru*ing of iaarsccrions is discussed in Setion 3j.

3.2 Level-of.SerriceDetermination

l*vei'of-service (LoS) Ec:uures the opcaring conditions in thc i1rcrscction and how
rhcsc condidons affect aaffic flow urd dcray. Tbe Los is a mcasr:rc of rhc combincd raf,rc
vslrrrrre' signal timing, and rciatcd, congesdon and dcray. It is rcracd borh b rhe physicar
characgrisdcs of thc intrscction and io various operating conditions rhat occuf whcn rhc inrer-
r r a | ; a r  i .  ^ - - . : - -  . . - - : - L r -:=r--.r,\,,ri ii ;i.-iy.iiig var-jaDie rafic voiumes aGarber. I9gg).

'o a sipalizcd in'rsccrion' Los is &6!ed in erns of whicrc &ray tioc crRB, 1985).
Thc Highway C-Faciry Manual (ItG0 C|RB, l9E5) 5str145 rhet I€S dclay is:

"-.. a mcasurc of drivcr discomfon, frr:sgation, fucl consumption, and rost travcl rime.spccifically' lcver-of-senrice critcria arE staaa in erurs of tle 
"".-;;-""0; 

dcray ...,,

J - l



Thc followirg synopsis of cach LOS is given in rhe HG,L

Level.of-Serrice
5.0 second,s *;fr;,f*bcs 

opcrations with very low dclay, Lc., Iess than

Level.of.Senice B, 
.-. d.yb.s oprations wirb_ *lays in rhe raa3: of 5.I offl#t1ffi:yii';r'r* "'ti'r"it-tip u Los B &an u Los i. whicb resurrs

. Levdof.Servic=,9 -.*tFr operzdbns with.&lays iu rhc range of l5.l o 25.0sccon4s per ve hic Ic. i ri g,rs._, 
-"".urr; 

".d;,r;p;* iJil,,"i.*. ver, rnanystiil pass through rhc inc;cctio;;,h;'";p_g.

Levet'of'service,D -.d.-,.T-E -opegadons wirh-dclays in rhc range of 25.r o 4o.0sccoads per vehicre. A1 IDs D,;.'irfil; of congestion bccomis morc nodccabre.Many vehicles sop, and u. pr"pru*li i-rri.r., nor sopping dcclines.
Level.of-Servic.e E.-. dcscribes opcrations with. dclays in the nnge of 40.1 o60'0 seconds pcr vchicic. rbi. i; #;ii;'o uc rrrc rri!ie;'u;;;;:T.pubre dclay.

s wirh &lays i!.:rDess of @.0 scconds pcrptable o most drivcrs. This coidition oftenival flow rar€s cxcrrd Urc capaciry of tirc

' 
i:tcrscctions *i* n. same Los ca.r bc r-,r&ed by dcgrer or acuy. As the Lcver-of_savicc dcc-ascs, vorumc-lo<apaciry rarios increasc, prognssion of vehicrcs through theincrs.cdon dcseases, long vehicle queues occt

ProceduE for dcarrrining criocal intcrsccd,ons,
rhar bave changed to LOS D, E, or F becausc <
relaad o a ncw groject in thc viciniry should t
are LOS A, B, or C probably do nor requin fi-would not likely causc orconrjburc ro a poen&

) -Z



33 Ranking and Setecting Intersections
Tbc following stcps sbould bc uscd

modcling:

\

.'

for ranking and sclecting iatersccrions for

r)
t \

Ranl thc op 20 inanccdons by uaftc y6lurne5;

calcularc rhe l-cvel'of-scnricc (I-os) for rhc rop 20 intcrscctions bascd ongaffis yglnrne5;

Ra.nl thesc iaterscctions by LOS;

Modcl thc top 3 incsections based on rhc worst LOS; and

Modcl rhc rop 3 inanections based on thc highest rafEc volumcs.

5 )

sl

- It is assumed rh,ar if thc seleqcd iaErsccrions do nor Brrsv an cxcccdancc df rhe
NAAQS, none of the ranted intcrscctions will. This 45sr,,nption is bascd on thc assrrrnpuon
that thcsc inrcrsecdons wiII have thc highcst co iFrFacc aad thar incrscctions wirh less c,a.Frc
volumcs and congesdon w l have rowcr a,rrbient ai, intFacrs. Thus, if no cxceed,ances of rhc
co NAAQS occur for the anairiment year whcn thc resuls of rhe inersecrion modcling are
arlrled p rhe r:rban arcawidc componen! of thc cD concenuation u rhc incrscction, thcn rhc
co anaimenr dcmonsradon is comprcrc. If co cxcecdances do occur, rhen firrther .onool,
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