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PULpose Statement,

Proplem scissue

EPATrequinest iHPIVIS-basediforecast of VMl

ferremissions anaraiguality analysis, in
Order teraccotintirereimocelftavel velume

Ihereiore thisteduires HPMS adjustments to
e madertemedeled VIVilRresuits

AS al result;, ARC developed fidCiors to
reconcile modeled ViviiFwithsEPMS data




Methodsisalechniques

UseditorAccomplish Goal

AREadjisted e medeled VIMiIFupwalrds
USIRG HPMSHacio)s:

AREC developed correlations betWeen model
ieadWay classes anarEPIMS data SPECs:

4 adjustment factors Were developea) based
upon ARC sHiacility types andriFPMS data:



ARCIModeling Domain

andibackground Info
IS=CotntyAINCRFAtIRINMENt ArEa

Pepulatien: s:eaMillion = (@nd stillfgrowing)

ARESIregional traificimodel SRANPIEANE.
P+ regionalftraffic model

Highway:calibratientéeiVvalidatientaddressed
per federal practice: HPIMS

1990 modeled VIMiIFwithin Yo HPMS data



Highway Assighment

EdUIlipRm assiIgRmERts eached Within 20
tErALIORNS

Use 4 conical Volume delay itnctons (ItEeways;
EXPressways st pariVays ingjerarterialsierramps,
MINGK arterialsiée CollIECLors)

el aiversion medelNEIRANPIEANSmacrerIghway.
Update) fior the RNighway REWeHKStONRCIUEENO]
costs) allogit-ased model that CompULEs
probability o Using tell read



imeorbDay model

Vo) Ol thpstsy aliFReUINCrEMERES DY,
PUPOSE anENMeEE

Appliedoy:

AMIpeak (GHars) 6:50-9550)

PM peak (SHhrs, 4:00~7:00)

OfiF peak: (rest o aday, therremainngr 18 Ars)




VMiIrby V/Cratio
(&ZorortotaliViMiT)

V/C 2000
(0-0.55) Soh/s
(0.55-0.77) 18.83
(0.77-0.93)  15.22
(0.93-1.0) 5.69
(1.04) 26.52

2025
26.61
15:06
15.25

727
51516



HPMSApplications: ARC'S
nkEBased Emissions

116 EstiadlISIHFMBBIIEISEUREE EMISSIGN
estimates o coniermity analyses; ARE
Liellizes a2 wraditiorzl linieozsad grocadire

as an ElEmeEnt ol the tiaVelldeEmandimedel
chain.



Time-of-Day Output/
Emission Model Input

Loadednetwork files from
ime-of=Day'Model

Spreadsheets for

AM, PM, Off=PeakiPeriods
Calculate HPMS-adjusted VMl

@
-
Post-process speeds & ( J ﬁ
Calculate'VOC and NOx emission &
levels for; individualllink records =N~

~—
-



imePenodrAssignment

InplEVvERIcie tips stratifiied by, trlucks™,
SiNGgIE-0CCURaNEYAVENICIES (SOV)) andhigh
eceelpaney VeERIcIesNIFGN)

Separate auto (SOVAEHON) and tricks VIV
calcllated o eachrlink:

* Within the ARC model chain the distinctionjis truck-usage; 1:e- a
vehicle is classified as/a truck if it hasiajcommercialluse;
defined by either commercial registry plates or'commercial
markings on the vehicle



Link-Based Emissions Model

Eor all three time periods; final Time-of-Day
assignedivoelumes from
assignment Model Output

VMilnisTHPMSradjusted

Post processed inkispeedis

calculated EIEMENLS

. ) . of the
Link VMl is matched withiMOBILLE .

. : Link-Based

5b emission factors by link'speed Model

Emissions are summarnized by link
for all three time; periods



HPMSHAdjustment

EPAguidance recommends HPMS based
forecastsiof: VMl foremission analyses:

Equivalency statements used to correlate ARC's
assignmentigroup classification with' HPMS
functional classification:

FlES st s frigior = 197 fl 2D Vi E
1997 Ylocla]z] Vvl

HPMS adjustment factor applied 'to autorand
truck VM for’'eachlinkibased onfassignment

group classification



Highway Network Specs

ARCH IO FaCt G PES ((IRANPLANFASSIgnment
GHeUP) singlerdigiticode0-9), being expandedl to
185

I EREeWaY, 7. Clziss [ zjrtarlz))s

25 EXPRESSWaY, S ElassHlilNarterials

5 Palikiay, 9, Cllgs [ &l eo)ldere)rs
4. IHIgh speedramps O ECEN O NCERNECLONS
5. Low! speed i iamps

6. Classi I arterials



O U1t A W N

HPMSFURctional Class
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IErstiahe
Prisiclozl] Artarlzl
MINGIAGERE]
zjjar Collaeto)s
Migleir Colldator
Lojez]

7. Urozln) [pitersiz|ie
SUHIERNEEEWaY,

9, Urezin) Prineiozll Arteilz)]
L0, \Urezin Miges Arteilel
il Urozin) Coll2gte)r

112, Urepzin) Loez)




EqUuivalency 'Statements
petweenfARCand HPMS

ARECAssigRmentGrotpsh = HPVSHiunctional class

1,2, 3,4 and 6

20 8rand 9

5, 7 and & = s, 4 and 10
9 — Sranahiil
0) = Grand 12



R PMSIAdjustment Eactors:

Eor freeways; expressways, parkways, high
speed rampsiand class I arterials: 1.17

Eor low speed ramps, class 11 arterials;and class
11T arterials: 0:9

For class I andill collectors: 0:69

For centroid connectors: 1:40



SPEed Post=-Processor:

Congested Elow'Speed = link=based VMI
link=based VHI;

Congested Elow ' Speed was /Woiusedin the
emissionsicalculations: ARCSedia
post-processed speed to calculate link=
based VOC and NOX emissions.



Why Was a Post-Processed Speed
Used in Emission Calculations?

NherARCHIraVEIRDEmanda M eeelfnas been
Validateadragainstopseved = PIMS veltme
coUNtSi and BPsENErMESH@nENY,
EXLENSION, SPEEES) atttiEN G/l tyPEIEVE.

0 reconcile speeds e ePSENEENCOREILIoNS
ON a Moere refned kLYl IE5/5, e Post-

PIrOCESSOr IS appliedMWIthIRFtIE EMISSIONS
model.



How Was the Speed Post-
Processor Applied?

BUlFIRNeekipriablerthat defines! ratios) of
frae flow e to coricjastad flow e cs e
URCHEN BiFasSIgNMERE Grotp ane \V/c
fAlI@;

RAtI0SI O fEE oW tIME tO) CONFESIET tIME
ielerred torasi SPEEENEUREHORS

Note: TRANPLAN doesf net store link speed, it steresHinketime:
As such, the speed fUNCLion IS the ratie sEWEEH e flewW ana
congested time.



How Was the Speed Post-
Processor Applied?

Speed Eunctions denvedifrom the sarme volume-
delay runctions usedynthe nghnway.assignment.
procedure

hhe post-processed speed is calculated by,
multiplying/the free fiow speenion a link:by the
appropriate speed function:

Link' Distance * EreeElowilime = Link‘Distance
Free Flow Time, Congestedilime  Congestedhhime

Free Flow Speed Speed|Function Post-Processed
(Congested) Speed



Emission Factors

WiIthIR SpPrEadSHEERLS, EMISSION: fidCLoKS fiof trucks
and aULeS eI 225 0 65 MPHL

EMISSIOnIfactors calctiated using USTEPA'S
MOBILES medel

VMIOBILESBIRpUtiHIES are produced by EPD and
shared WIthrAREC -ERSUFES CORSISIENCY DELWEENR
ARC's emissions modeling metiedelogy tised 1n
confermity: analyses and EPDSIMEeEoI0gy USsed
to develop: the moebile seurce emissionsHRVERLOKY.
for the atainment: Sk



Off-Model Credits

Additionalrcontrolfmeasures that could not
pe modelediwitnMOBILES b Were
Calcllated as) oiEmodel credits:

OliFmoeelfcalcliationSAWeErE made
fellowingr EPATGUIGERNEE
oW SUlitIFGErraIaNGasolInE
Partnershiprfior ar Smeg-ihee Geprgia

Senior Citizen l/IMEEXeEmpLicon Pregram



Final Emission Results

AuteranartrickiINk=19aSEd emission
estlisiior therAM PMrand Off-Peak
JEreES Were ageregatedrtortnedaily,
eVvel o) PredUcE e CoMPOSItEremISsIon
evel forthe entireVeRicieieet

All"ofi-medel creditstwererappliea

Dl erlissiorn [2vals for figrvyeay fgtyor
are calculated



VOC Emissions (in tons/day)

Flejtiras Matlgie/del For €lelflnY

190
170{ 162

-~ 183 tpd
130 - 123 124

110 - 101 99

93 94
90 -

70 1

50
2000 2003 2005 2010 2015 2020 2025

** - 2005 emissions level conforms to the 9% VOC SIP budget of
183 tpd



NOX EmMISSIONS (in tons/day)

FIGURESI RGURNGEECNEOIRCIEFILY

300 -
264

214 tpd
250 - 220 206

200 -

HEE 148 148 152
150 +

100 ~

50 A

0 |
2000 2003 2005 ** 2010 2015 2020 2025

** - 2005 emissions level conform to the 9% NOx SIP budget of;
214 tpd



ChangesiAreseing Made....

REVISEd SPEEE POSI-PIOCESSON Dased oni speed
stuaiesfcompletedintEallf2000 and Fall 20011

VolUme-delayiCurVves
Ehee) FIoW SPEEds

NG atito)/ ek dEelInEation

Updated emissioniaecions
VIMilF andrRegistrationimix
July instead o 3antiany,

Revised HPMS adjustmeEntiaeciors
12 unigue; HPMS adjlustments
2000 HPMS'counts



Other Enhancements

INEWNV D CURVES) FeVised hee-ow Speeds and
CapaeitiesoekUpriables

NEW GImE el dayAmedelwitard time PEfodS

AMPpeaks (600 —10:00) 4715
Mid days (E0H00~"5500) 5/ IS
PM peaks (5500 —7:00) 4715

Night timer (7:00/—6:00) I hrs



NEW/UPDATED ARC TRAVEL DEMAND
MODEL Free flow Speeds

Central  Urban Very Suburban  Suburban
Business High  UrbanHigh Moderate Low
Facility Type District Density Density Density Density  Exurban Rural
0 Zone Centroid Connectors 7 11 11 11 11 14 14
1 Interstate / Freeway Off Peak 65 68 68 71 71 73 75
1 Interstate / Freeway Peak 65 68 68 71 71 73 75
2  Parkway 50 55 60 60 62 65 65
3 HOV Buffer Separated 60 63 63 66 66 68 70
4 HOV Barrier Separated 65 68 68 71 4 73 75
5 High Speed Ramp / CD Road 60 60 60 60 60 60 60
6 Medium Speed Ramp 50 50 50 50 50 50 50
7 Low Speed Ramp 40 40 40 40 40 40 40
8 Loop Ramp 30 30 30 30 30 30 30
9 Off Ramp w/ Intersection 25 25 25 25 25 25 25
10 On Ramp w/ Intersection 40 40 40 40 40 40 40
11 Expressway 40 42 45 48 52 55 60
12  Principal Arterial - Class | 26 30 33 36 42 46 55
13 Principal Arterial - Class Il 24 27 30 34 40 44 48
14  Minor Arterial - Class | 2 25 28 3 38 42 45
15 Minor Arterial - Class Il 20 23 26 29 34 38 42
16 HOV - Arterial (all classes) 20 27 30 33 36 39 42
17 Major Collector 18 22 25 28 3 34 38
18 Minor Collector 15 18 21 24 27 30 35



NEW/UPDATED ARC TRAVEL DEMAND
MODEL Capacities

Central Urban Very Suburban
Business High  Urban High Moderate Suburban

Facility Type District Density  Density  Density Low Density Exurban Rural
0 Zone Centroid Connectors 10000 10000 10000 10000 10000 10000 10000
1 Interstate / Freeway Off Peak 1800 1850 1900 1950 2000 2000 2000
1 Interstate / Freeway Peak 1600 1700 1800 1850 1900 1900 1900
2 Parkway 1800 1800 1800 1900 1900 2000 2000
3 HOV Buffer Separated 1400 1400 1600 1600 1600 1800 1800
4 HOV Barrier Separated 2100 2150 2150 2200 2200 2250 2300
5 High Speed Ramp / CD Road 1800 1800 1800 1800 1800 1800 1800
6 Medium Speed Ramp 1600 1600 1600 1600 1600 1600 1600
7 Low Speed Ramp 1400 1400 1400 1400 1400 1400 1400
8 Loop Ramp 1200 1200 1200 1200 1200 1200 1200
9 Off Ramp w/ Intersection 1200 1200 1200 1200 1200 1200 1200 -
10 On Ramp w/ Intersection 1200 1200 1200 1200 1200 1200 1200
11 Expressway 1200 1300 1400 1500 1600 1600 1600
12 Principal Arterial - Class | 1000 1050 1100 1150 1200 1250 1350
13 Principal Arterial - Class Il 900 900 950 1000 1000 1050 1100
14 Minor Arterial - Class | 800 800 850 900 900 950 1000
15 Minor Arterial - Class Il 650 700 750 750 800 850 900
16 HOV - Arterial (all classes) 600 600 650 700 700 750 800 -
17 Major Collector 550 600 600 650 650 700 700 -

18 Minor Collector 400 400 450 450 500 550 600 -



VMT Summarized by HPMS Groups

HPMS Functional Class

Rural Interstate Principal Arterial
Rural Principal Arterial

Rural Minor Arterial

Rural Major Collector

Rural Minor Collector

Rural Local

Urban Interstate Principal Arterial
Urban Freeway and Expressway
Urban Principal Arterial

Urban Minor Arterial

Urban Collector

Urban Local

Limited access

Major Arterials
Minor arterials
Collectors
Local

2000 HPMS
VMT
5,882,597
3,680,932
3,929,654
3,619,184
1,228,002
3,424,895
37,825,822
5,765,979
10,398,680
22,101,606
7,466,254
15,412,042
120,735,646

49,474,398
14,079,612
26,031,261
12,313,439
18,836,936
120,735,646

HPMS Adjustments by Major Groups

Major Groups

Limited access

Major Arterials
Minor arterials
Collectors
Local

Adjustment (1)__

0.927
0.918
1.419
1.203
0.822

2000
Assigned VMT

9,580,262
3,108,122
2,343,228
2,922,776

918,737
9,433,189
40,999,220
2,804,689
12,236,233
16,003,606
6,397,200
13,489,783
120,243,538

53,384,171
15,344,355
18,346,834
10,238,713
22,922,972
120,237,046

Difference in
VMT
3,697,665
-572,810
-1,586,426
-696,408
-309,265
6,008,294
3,173,398
-2,961,290
1,837,553
-6,098,000
-1,069,054
-1,922,258
-492,108

3,909,773
1,264,743
-7,684,426
-2,074,726
4,086,036
-498,600



Conclusions

VIoaelingHior Conermity determination IS an
ON-GPINGIPrOCESS, dynamic and fuid (not
static), makingrenficient use off HPMS data.

VodelstshouldNe tiransparent andldefensible,
andisasedrtipen i HPIVMS aata:

INEed teracopt medelingaclitAtYPES tor e
more intineEWIthNEPMS teraveicraISCONREEE

Make Best Use oiflatest planningrassumpLtions
and HPMS data whenravailawle

Re-engineer moedeling datalwases o
Incorporate; HPVMSHunctonal Classiications



GUY RousseaupliraiiiciModelingiManager
AtlantarREdionaiNComInISSion
40 CourtianarSt, INE Atianita,  GA S0505
PRGRE: /'O/') 4655274
GliolUSseal@atliantaredional-com
Www.atiantareqionail-com
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