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SIP CATEGORIES 

High Occupancy Vehicle (HOV) Lanes 

Park-and-Ride Lots 

Signalization Projects 

CTMS 
ATMS 

• indicates number has been rounded for 
consistency 

tcm-h96 
6-12-96 

PROJECT 

SIZE 

14.7 miles 

3,745 spaces 

2.9 miles 

ESTIMATED 

EMISSIONS 

REDUCTION 

(lb/day) 

468* 

57* 

2* 

22.2 miles 139* 

41.0 miles.--_____ ,::5::....,8* 

I 724*11bs/day 

0.36* tons/day 
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CO~~\II!T!NG TO lNCLUStON OF TRA.'4lirORli\TION CON"l"ROL ~U!A!iUKJ.:S IN 1H.C I??~ £1A11i t.\!!'L[.'I~!'OfAl10N 
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NOW, Tr!EREl'ORE, BE IT RESOLVED BY rn:=. 'l'RANS?ORTATION ?OUCY COUNCIL FOR THE GULF COAST STA1E 
PlAN'tllNG REGION TI'.AT Tr:E CANDCDATE nv.NSPORTATION C0\'<111.01... MEA.SUR.E MAG!-<TruDE A..'iD CATEC<llUES 
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SUPPORT TriE EX?!!DmOUS IMP!.EMEmATION OF THI:SE MEI\SU«E.S t:mOUGH FEDERAl.. F\JNOIN<i 
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FEDE..~ ACTIONS; AND 
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B~ckoround 

TRANSPORJATION CONTROL MEASURES 
October 28, 199-' 

\Vhile America.1 cars h~ve been getting cleaner over the ye~rs, ther ~c being driver. >!n eve: 
i~.cre.1sing number of miles. H·GAC estimates that vehicle emissions from esc~b:in;,: regional 

· tr.1vel will overcome reduced emissions from cleaner vehicles and total vehicle e::1is~oor.~ wit! 
start to rise in about I 0 years. A graph of projected emissions c:u1 be found on pg~ 3 of this 
item. The 1990 Clean Air Act Amer~dmettts m:mdate the r.on.1ttainment are.1 to conside: ~-:cpting 
enforceable transpor.tation cotttro1 measures (TCM) to as part of the region's c!ea.1 :!r pla::. 

In 1992, H·GAC worked with the Texas Air Control Board (TACB) to develop a com::it:al State 
Implementation Pla.1. for Trlt1~portation Control Measures. This committal plan obliga:ed Texas 
to submit additior.al analysis of future vehicle emission levels and commit to some e::force~b!e 
TCM's by November 15, !99J. By November 15, 1994, additional commitments to e~forcnble 
TCM's must be made to fully demonstrate attainmeclt of the clean air sta.'lda.rd. 

Current Situ~tion 

H-GAC worked with other metropolitan areas, METRO, the TNRCC, the Texas Depa.'tment of 
Transportatiott (TxDOT) and the U.S. Environmenta\..Pro.tection Agency (EPA) to define what 
constitutes <lil enforceable TCM and how TCM implementation will be :lfiected by EPA's 
conformity regulation. An enforceable TCM is defined by project magnitude, project category 
and estimate of emissiott beC\efit, such as TPC's contmitment in 1993 to 19.8 miles of high 
occupancy vehicle (HOY) lanes resufting in 340 pounds per day of volatile orga.1ic compound 
emissions reduction. 

The regulatory !;1.11guage specifies an· enforcement process focused ott the Metropolita.1 P!a.'lnin~ 
Orgat1i:z:ation. Implementing agencies commit io implement a program of TCM's s~ecified by 
category, magnitude md implementation date. At the same time, the Metropo!ita:: Planning 
Organization commits to m~lce cert<~ill those TCM's in the Stat~ Implementltion Pl:111 receive 
priority for federal funds, commits to monitor and enforce TCM implementatiott, illtd commits 
to achieve specified levels of emissions reductions from the progr:~m of TCM's by specified 
deadlines. 

TPC must withhold federal funds from an implemerlting 11g~ncy failing to mlke n good faith 
effort to implement committed TCM's or equivalentTCM's. H-GAC must also id~ntify substitute 
TCM's :~vaibble for implementation or adoption into the St:~te lmplementatiott Plan so that the 
emission target c<~n be 11chieved. If H-GAC fails to comply with its co111mitments to m:tkc 
TCM's in the St;J.te lm~lement:~tion Pl:ut highest priority for funding, 11nd to er~force tr:1llsportltioC\ 
control meas~<res thro~<sh funding withdr:~.w:~.!, H-GAC could be subject to Stnte ~"'d FederJ1 
sanctions. 

H·GAC h:ts worked with the implementing :~gencies: METRO, TXDOT 3-ltd City of Houston, to 
identify appropriate transportation pwjects ruld obtJin formal commitments from the governin;; 



bodies of the agencies to implement, monitor and maint:~in any TCM's finally included in the 
State Implementation Plan. Categories and m:~gnitudes of TO .. l's propos-ed for the StJte 
Implementation Plan and an estimate of aggregate emissions reduction are given on Attachmer~t 
A to the resolution. Categories and magr~itudes of TCM's are also committed to be operational 
by milestone years \996, \999 and 2002 on Attlchment A. In gener:U, commitments made in 
1993 are operational in the 1996 milestone and 1994 commitments in the 1999 milestone. 

·A listing of eligible projects was distributed to TPC at the June meeting for review; proje<::ts from 
that list have been combined into categories. Because of EPA's requirement th:~t in cases of 
implementation failure, substitute TCM's be from the same category and implemented during the 
same interval as the ones replaced, only 75% of eligible TCM's in any category are proposed for 
commitment. This would allow implementing agencies or TPC to substitute projects without 
triggering a TNRCC State Implementation Plan revision every time. Substitution across 
categories would trigger State Implemeatation Plan revision. The list of projects includes all 
projects H·GAC and TNRCC will monitor to make certain commitments are fulfilled. Projects 
from the monitoring list or other projects operational by the same milestone may be substituted 
for delayed projects. 

State and federal agencies wm require formal adoption by the Transportation Policy Council of·. 
the program of transportation control measures proposed and to achieving the required emissions 
reductions according to the committed schedule and commitment by the H·GAC Board of' 
Directors agreeing to the enforcement procedure. 

Action Requested 

Request TPC approve submission to Te:tas Natural Resource Conservation Commission of 
trJ.nsportation control measures for inclusion in the Sl:J.te Implementation Plan for air quality. 



ATTACHMENT A 

HOUSTON-GALVESTON-BRAZORIA SEVERE OZONE NONATT Ail\ME~T AREA 
1996 TRANSPORTATION CONTROL MEASURE COMMITME!\:T 

MILESTONE YEAR 1996 

Arterial Traffic Management System 41.0 Miles 
Computer Transportation Management System 22.2 Miles 
High Occupant Vehicles Lane 14.7 Miles 
Park and Ride Lot 3,745 Spaces 
Signalization 2.9 Miles 

MILESTONE YEAR 1999 

Accident Investigation Site 3.2 Miles 
Arterial Traffic Management System 65.8 Miles 
Bicycle Facility 262.3 Miles 
Computer Transportation Management System 70.3 Miles 
High Occupant Vehicles Lane 3.5 Miles 
Park and Ride Lot 1,643 Spaces 
Signalization 49.3 Miles 
VanPool 225 Vans 

MILESTONE YEAR 2007 

Accident Investigation Site 
Arterial Traffic Management System 
Computer Transportation Management System 

30.0 Miles 
1.5 Miles 

59.5 Miles 

57.58 Pounds per day 
139.02 Pounds per day 
468.26 Pounds per day 

57.46 Pounds per day 
2.14 Pounds per day 

50.94 Pounds per day 
91.38 Pounds per day 

198.95 Pounds per day 
320.11 Pounds per day 

69.48 Pounds per day 
91.49 Pounds per day 
23.05 Pounds per day 

145.10 Pounds per day 

221.59 Pounds per da; 
1. 71 Pounds per da: 

339.33 Pounds per da 



ATTACHMENT B 

BACKGROUND 

INFORMATION 



TCM EVALUATIO:'Io' METHODOLOGY 

HOV DEMAND ESTIMATIO~ 

Using the "Mezzo-level" HOV Carpool Model of the TxDOT Trip Distribution Model, 
forecasted demand on HOV carpool facilities was made for years 1996 and 1999 for each 
of the HOV facilities. This mode! serves as an interim HOV demand estimation tool in the 
H-G.-\.C travel demand estimation procedure pending the completion of lviETRO's new 
mode-choice model, which will contain a HOY carpool element. 

Additional documentation regarding this model can be found in 1990 Base Year Ozone 
State Implementation Plan On-Road Mobile Source Emissions Inventory For The 
Houston-Galveston Ozone Nonattainment Area, prepared bv the Houston-Galveston Area 
Council. November. 1992. 

Critical inputs to this estimation process are: I) estimates of peak speeds on the 
"Normal" (non-HOY) highway lanes, 2) estimates of operating speeds on the HOV lanes, 
and 3) minimum auto occupancy needed to use the HOV lane. 

"Normal" highwav speeds 

With respect to the first set of inputs, estimates of peak speeds for the year 1996 for both 
freeway facilities were obtained through analysis of the level of congestion forecasted to 
occur when !996 demand is placed on each freeway as it is proposed to exist in the 
region's 1994 TIP. Estimates of peak speeds for both freeway facilities for the milestone 
year were obtained through analysis of the level of congestion forecasted to occur were 
placed on each freeway as it is proposed to exist in the appropriate year. 

HOV Operating speeds 

Estimates of operating speeds on the HOY lanes were developed based on a review of a 
TxDOT 1991 Travel Time and Speed Survey conducted on the four HOY lanes in 
operation in Houston. Based on this review, 55 mph speeds were assumed for both HOV 
lane commitments. 

Minimum carpool occupancy 

It was assumed that :METRO would be able to continue to operate both HOY lanes at a 
2+ minimum carpool occupancy in the year 1996 and 1999. In order to derive a forecast 
of the benefit of the HOY lane commitment, forecasted VMT with and without the HOV 
lane in place was calculated; using the forecasted HOY carpool volumes and lengths of the 
HOV lane commitments, a forecast of VMT with HOV facility in place for each year was 
developed. A forecast of VMT without the HOY lane in place was developed by 
converting the forecasted HOV carpool vehicle trips into HOV carpool person trips using 
the a,·erage carpool occupancy estimated by the HOV model. This level of person travel 
was then converted back to "normal" highway vehicle trips using a region-wide vehicle 



occupancy estimate of 1.17 persons per vehicle. The amount of YMT without HO \" was 
forecasted by multiplying the vehicle trips without HOY by the project length. 

Air Oualitv Analrsis 

The estimates of speed saving with the HOY was used to calculate the air quality benefits 
for each HOY. It was assumed that the vehicles on the HOY average 55 miles per hour, 
while the average congested speed was assumed to 43 miles per hour; the resulting 
emission factors for these speeds were multiplied by the total HOY ADT and \11lT to 
give the emission benefit for each HOY. The resulting emission reductions were then 
converted to pounds and annualized for pounds/year reduced. 



HOV 

~~~b.UU ermssi<Jns caiCUiati<Jns Wllh HUV lane emtsstons calculations wttnout HUV lane 

Project WEIGHTED 
TCM COMMITMENT LOCATION lENGTH AVG. VOLUME VMT 

_(miles) (vehicles/day) ONHOV 
HAR US 59 from WOF ILto l.80 '>,198 14,oo4.4u 

HOV to 0.2 Ml E OF SHEPHERD 

HAR US 59 from N OF BEECHNUT 2.50 9,144 22,860.00 
HOV to NOFBW8 

GAL IH45 from AIRPORT BLVD 2.70 6,594 17,803.80 
HOV to 0.5 Ml S OF ALMEDA-GENOA RD 

HAR IH45 from ALMEDA-GENOA 3.40 6,560 22,304.00 
HOV to CHOATERD 

HAR IH45 from BROADWAY 2.75 5,592 15,378.00 
HOV to AIRPORT BLVD 

HAR US 59 from 0.1 Ml N OF BEECHNUT 2.89 9,242 26,709.38 
HOV to 0.2 Ml S OF WESTPARK 

HAR US 59 from S OF WESTPARK 2.60 4,624 12,022.40 
HOV to NEWCASTLE 

- - - - - -- - - - - -. ---- -- - --

CALCULA liONS 
VMT ON HOV = the sum of (volume' length) for all links within project limits 

VOC RATE = MOBILE5a emission factor for Harris County, composite fof aft vehicle types on HOV lane, 
assume allemi$sion control programs scheduled (e.g. liM) are in place 
average operating speed lor 1996 and 2007 on HOVs is assumed to be 55 mph 
average operating speed for 1996 = 43.13 mph on freeways 
average operating speed tor 2007 = 44.21 mph on freeways 

VOC EMISSIONS = (VMT x VOC RATE) x .002205/2000 
where, . 002205/2000 = grams to tons conversion factor 

VMT WITHOUT H = ((link volume x HOV AVO) /1.17 AVO ) x link length) summed for all project links 
where HOV AVO: 2.18 for Eastex 1996 and 2007, Southwest 1996 (from travel models, assuming 2+ carpools) 

3.27 for Southwest 2007 (frorn travef modefs, assumino 3+ carpools) 
1.17 AVO::: Regionwide Average Vehicle Occupancy 

VOC REDUCTION = (VOC EMISSIONS with HOV lana - VOC EMISSIONS without HOV lane) 

VOC RATE VOC VOC RATE VOC 
@ 55 mph EMISSIONS 
(gmlmile) _!tonsl_ 

VMT @ 43 mph EMISSION 

1.uu2 

1.0222 

1.0916 

1.0222 

1,0222 

1.0222 

1.0222 

ATl 
AVO 
EPA 
HOV 
1/M 
MOBILE5a 
VHT 
voc 
volume 
VMT 

WITHOUT HOV (om/mile)_ (!ons/day) 
0.01o4 40tol.32w 1.1148 

0.0258 57150.0000 1.1148 

0.0214 48070.2600 1.1902 

0.0251 75833.6000 1.1148 

0.0173 42289.5000 1.1148 

0.0301 77190.1082 1.1148 

0.0135 31258.2400 1.1148 

TERMS 
Average Trip length {in minutes or miles) 
Average Vehicle Occupancy 
Environmental Protection Agency 
High Occupancy Vehicle Lane 
Inspection & Maintenance 

I 

EPA's Mobile Source Emissions Factor Model 
Vehicle Hours of Travel 
Volatile Organic Compounds 
traffic levels (number at vehicles} 
Vehlde Miles of Travel 

u.OOUl 

O.o702 

0.0631 

0.0932 

0.0520 

0.0949 

0.0384 

TOTAL 

'IOC 
REDUCTIO 
(!ons/day) 

u.m3r 

0.0445 

0.0417 

00681 

0.0346 

0.0648 

002491 

' 
0.3122. 



INTERSECTIO:'Ii AND TRANSPORTATION MANAGEMENT PROJECTS: 

Intersection and transportation management projects may be separated into five general 
categories: 

• Signal Installation. 
• Signal Timing Upgrading. 
• Traffic Management Systems. 

(a) Arterial Traffic Management Systems (ATI\·IS), consisting of interconnecting 
traffic signals to obtain a continuous and optimized signal progression on 
arterial streets. 

(b) Computerized Traffic 'lv!anagement Systems (CTMS), consisting of installation 
of TV circuits and vehicle detection system, changeable message signs, fiber
optic cables and ramp metering to monitor congestion on freeway corridors. 

• Grade Separations at intersections and at railroad crossings. 
• Addition of lanes at the intersections. 

Benefits resulting from intersections and transportation management projects are 
measured in terms of changes in delay experienced by people using the roadways. That is, 
existing intersection delay (hours per day} is compared to an estimated intersection delay 
after project completion. This is the reduction in delay for the project. This delay 
reduction (OR) is calculated using the delay reduction factors obtained from METRO 
(shown in the table below}. 

Delay Reduction Factors (DRF) by Project Type 
Project Type 

ignal Installations 
ignal Timing Upgrades 

· raffic Management Systems 
rade Separations (at intersections and at rail-road 
rossings) 

DRF 
0.320 
0.115 
0.100 
0.600 

Existing delay is obtained from METRO's look-up tables for six different intersection 
configurations (types), which correspond to the current intersection configuration (current 
type). Following is a list of the six standard intersection types with their approach layouts. 

Type 1 - Two lane roadways; one approach lane provides for all of the left
through-right turn movements. 

Type 2 -Two lane roadways; each approach provides a single protected left-turn 
lane, and a single shared through-right lane. 

Type 3 -Four lane roadways; each approach provides a single shared left-through 
lane, and a single shared through-right lane. 

Type 4 • Four lane roadways; each approach provides for a single protected left
turn lane, a single dedicated through lane, and a single shared through
right lane. 



Type 5 - Six lane roadways; each approach provides for a single protected left
turn lane, two dedicated through lanes, and a single shared through-right 
lane. 

Type 6 - Six lane roadways; each approach provides for dual protected left-turn 
lanes, two dedicated through lanes, and a single shared through-right 
lane. 

To Use the look-up tables, the average daily traffic (ADT) on the major street and the 
percentage of minor to major street traffic should be known. The existing delay is 
obtained from the major street ADT and percentage of minor to major streets ADT, in 
hours per day. Proposed daily delay reduction (DR) after the project completion is 
derived by the following formula: 

Delay Reduction (DR) "'Existing Delay • Delay Reduction Factor 

The delay reduction for adding lanes is the difference between the existing delay with 
existing configuration and proposed delay with the proposed configuration. 

Delay Reduction (DR) "'Existing Delay - Delay 

The look-up table delay values are then reduced to reflect the saturation flow rate of 1800 
pcphgpl used for all roadway projects, since the look-up tables are base don a flow rate of 
1600 pcphgpl. 

The ADT used for the intersection analyses is the higher of the provided ADT and the 
1996 travel demand model volume. 

The STP projects were analyzed for both benefit/cost and cost effectiveness, whereas the 
CMAQ projects were analyzed for cost effectiveness. 

Air Ouality Anahsis 

The air quality benefits for intersection, grade separation at intersection and at railroad 
crossings, construction of lanes at intersection and ATMS projects are derived from the 
reduction in idling emissions based on the reduction in total idling time. The idling 
emissions result when the vehicles are either slowed down or stopped the intersections. 
The emissions are proportional to the idling time (due to vehicles approaching, stopped, 
and queue dissipation). The idling time is reduced by improving the intersections and at 
railroad crossings, thus reducing emissions due to idling of the vehicles. The existing 
delay at intersections are obtained by the procedure mentioned above. For the intersection 
at railroad crossing the existing delay at intersections are obtained by the procedure 
mentioned above. For the intersection at railroad crossing the existing delay per train is 
from vehicles stopped and queue dissipation. Then based on the number of train 
movements the existing delay. The idling emissions reduced for both VOC and NOx is 
then the product of the delay reduced and idling emission factors. 



The emissions are estimated based on the either 1996, 2007, or 1999 summer season 
freeway emission factors for Harris County or non-Harris County depending on 
appropriate milestone year and project location . 

Delay reductions for grade separations at railroad crossings are calculated according to the 
following five steps. 

St~p I 

Step 2 

Step 3 

Step 4 

Step 5 

Estimate the length of time (delay in minutes) per train crossing. 
train delay = length of train I (speed of train+time for gates to open and 
close) 
5.9 minutes= 4,745 feet I (or 880 feet per minute) 
time for gates to open and close per train is assumed to be 0.5 minute 

Estimate the number of vehicles stopped per train crossing. 

vehicles stopped = delay per train crossing * vehicles per minute crossing 6 
a.m.-8 p.m. 
= 5.9 minutes* 90% * ADT /840 minutes 
where, 

·the portion of daily traffic crossing the RR tracks between 6 a.m. and 8 
p.m. is assumed to be 90%, and the number of minutes in the period 6 a.m. 
- 8 p.m. = 840. 

Estimate the length oftime needed for the queue to dissipate. 

Estimate the delay per train crossing. 

delay per train= average wait-time x number of vehicles stopped + queue 
dissipation time 
where, 
average wait-time= 5.912 

Total Delay at the intersection (hours/day) =Delay per train crossing * 
Number of trains/day 



ATMS 1996 
EMISSIONS 

COMM. H-GAC VOCEF REDUCTION 

YEAR Proj Number co Street Name Project Limits ADT LENGTH BEF SP AFT S 

1996 930520 HAR SH 6 US 290 - FM 529 13120 3.03 30 33 
'BEF SP AFT SP (tons/day) 

1.4268 1.3346 0 00405 

1996 930559 FOR SH 6 FB CO LINE - OLD RICHMOND 9104 7.01 35 38 1.3626 1.2898 0.00512 

1996 930564 BRA BS 35-C SH 6- FM 1462 6075 1.95 35 38 1.3626 1.2898 0.00095 

1996 930566 FOR SH36 US 90A- US 59 8494 1.80 45 48 1.1564 1.1108 0.00077 

1996 930570 MON SH 75 FM 3083- SH 105 6806 2.60 45 48 1.1564 1.1108 0.00089 

1996 930571 MON SH75 SH 105- GLADSTELL 6694 1.28 40 43 12471 1.1902 0.00054 

1996 930572 FOR US 90A FM 723- MILLIE 14063 2.59 45 48 1.1564 1.1108 0.00183 

1996 930573 MON SH 105 LOOP 336- SH 75 11250 2.30 45 48 1.1564 1.1108 0.00130 

1996 930574 MON SH 105 SH 75- FM 1485 10800 3.97 45 48 1.1564 1.1108 0.00215 

1996 930577 MON LP 336 LONGMIRE- N. THOMPSON 14063 1.70 45 48 

1996 930581 FOR FM 1640 SH 36- FM 762 8663 3.09 45 48 
1.1564 1.1108 0.00120 
1.1564 1.1108 0.00135 

1996 930584 HAR BF1960A LEE RD -WILSON 5906 3.47 45 48 1.0821 1.0381 0.00100 

1996 930585 FOR FM 3155 US 90A- COLLINS 6300 0.25 45 48 1.1564 1.1108 0.00008 

1999 930557 BRA SH 6 SECOND - BS 350 36975 0.72 35 38 1.3626 1.2898 --
1999 930560 BRA SH 35 ORANGE- WALNUT 19750 1.22 45 48 1.1564 1.1108 ---
1999 930561 BRA SH 35 FM 528- SH 6 21000 1.90 45 48 1.1564 1.1108 --
1999 930562 BRA SH 35 SH 6 • FM 1462 30000 1.97 45 48 

1999 930563 BRA SH 35 BS 2888 - FM 523 OR 323 14375 3.66 45 48 

1999 930565 BRA SH 35 BS 2888 - SH 288 13875 1.31 40 43 

1999 930575 BRA BS 2888 SH 35 - PHILLIPS 16625 1.88 45 48 

1999 930576 BRA 8S 2888 FM 523- MYRTLE 19875 2.64 40 43 

1.1564 1.1108 --
1.1564 1.1108 --
1.2471 1.1902 --
1.1564 1.1108 --
1.2471 1.1902 --

1999 930582 HAR FM 1960 IMP VALLETO- LEE RD 41250 6.67 45 48 

1999 930589 GAL SH3 FM 1765- FM 519 8250 1.83 45 48 
1.0821 1.0381 --
1.1564 1.1108 --

1999 930591 GAL SH 146 FM 1764- FM 1765 17375 1.11 45 48 -- -- --
1999 930592 GAL LP 197 SH 146- 21ST NORTH 11250 1.86 45 48 -- --- --
1999 930603 GAL FM 1764 SH 146 -14TH 32500 2.23 40 43 -- -- --
1999 930604 GAL FM 1765 SH 3 -LP 197 23875 4.13 45 48 -- -- --
1999 930605 GAL FM 1765 IH 45- SH 3 16750 2.17 45 48 -- -- --



ATMS 

voc NOx 
1996 1999 2007 1996 1999 2007 voc 

COMM. H-GAC IDLE EF IDLE EF IDLE EF IDLE E IDLE EF IDLE EF HRS Delay 1996 1999 2007 

YEAR Proj Number co Street Name Project Llmlls g/mile g/mlle glmlle glmile glmile glmile Redt~ction tonslday tons/day fans/day 

1996 930519 GAL SH 3 FM 518 TOWALI<ER 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 27.236 0.00066 

1996 930536 HAR SH 249 SETON LAKE TO DEER TRAIL 27.4882 20.9924 14.0588 8.5764 7.5964 6.4103 44.15 0.00134 

1996 930538 BRA SH 332 FM 2004 TO MAIN ST 29.1604 25.3667 17.4262 6.8582 7.9401 6.6954 15.67 0.00050 

1996 930539 GAL FM 518 LANDING TO FM 2094 29.1604 25.3667 17.4282 8.8562 7.9401 6.6954 26.13 0.00090 

1996 930546 GAL FM 2004 SH 332 TO Sfl 2888 29.1604 25.3667 17.4262 8.6582 7.9401 6.6954 192.05 0.00617 

1996 930547 GAL FM 2094 FM 518 TO SOUTH SHORE BLVD 29.1604 25.3667 17.4262 8.8582 7.9401 6.6954 38.41 0.00123 

1996 930556 HAR SH 6 PARK ROW TO FORT BEND CIL 27.4882 20.9924 14.0566 6.5764 7.5964 6.4103 151.06 0.00456 

1996 940286 FOR US 90A LP 762 TO MILLIE 29.1604 25.3667 17.4282 6.8582 7.9401 6.6954 48.19 0.00155 

1999 930563 HAR FM 1960 LEE RD TON HOUSTON RD 27.4662 20.9924 14.0588 6.5764 7.5964 6.4103 151.84 -- 0.00351 

1999 930590 FOR US 90A FM 1092 - FM 2234 29.1604 25.3667 17.4282 6.8582 . 7.9401 6.6954 29.10 -- 0.00081 

1999 930594 HAR SH 249 TOMBALL HILLS - GRAHAM 27.4882 20.9924 14.0588 8.5764 7.5964 6.4103 46.30 -- 0.00107 

1999 930595 BRA FM 518 HARKEY ODAY- WESTMINSTE 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 32.07 -- 0.00090 

1999 930596 HAR FM 528 GALVESTON C/L -BAY AREA BL 27.4882 20.9924 14.0588 8.5764 7.5964 6.4103 35.32 -- 0.00082 

1999 930597 GAL FM 528 FM 518- HARRIS C/L 29.1604 25.3667 17.4282 8,8582 7.9401 6.6954 25.20 -- 0.00070 

1999 930598 GAL FM 528 SUNSET- WEST OF FM 518 29.1604 25.3667 17.4282 8,8562 7.9401 6.6954 7.20 -- 0.00020 

1999 930606 FOR FM 2234 US 90A -QUAIL RUN 29.1604 25.3867 17.4282 8.8582 7.9401 6.6954 6966 -- 0.00195 

1999 930607 HAR FM 2351 GALVESTON C/L -BEAMER RD 27.4882 20.9924 14.0588 8.5764 7.5964 6.4103 33.50 -- 0.00078 

1999 930608 GAL FM 2351 HARRIS Cll· SUNSET 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 2900 --- 0.00081 

1999 930609 HAR FM 2920 SH 249- CHERRY 27.4882 20.9924 14.0588 8,5764 7.5964 6.4103 10.40 -- 0.00024 

1999 930610 FOR FM 3345 FM 1092- FM 2234 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 43.90 -- 0.00123 

1999 940241 HAR US90 WALDE- SHELDON 27.4882 20.9924 14.0588 6.5764 7.5964 6.4103 32.53 

1999 940254 HAR FM 529 BARKER CYPRESS TO ELDRIDG 27.4882 20.9924 14.0588 8.5764 7.5964 6.4103 56.80 -- 0 00131 

1999 940255 GAL FM 518 FM 2351 TO FM 528 29.1604 25.3667 17.4282 8,8582 7.9401 6.6954 23.96 ·- 0.00067 

1999 940270 BRA SH 288 PARK TO SH 36 (2ND SD 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 47.54 -- 0.00133 

1999 940271 BRA SH35 14TH STTOSH 36 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 16.42 -- 000046 

1999 940272 BRA SH 36 GAINES TO MPRR 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 12.44 -- 0.00035 

1999 940273 BRA SH 36 MPRR TO FM 521 S 29.1604 25.3667 17.4262 8.8582 7.9401 6.6954 2.18 ·- 0.00006 

1.999 940276 HAR BS 146D SH 146 TO FAIRMONT PKWY 27.4882 20.9924 14.0588 8.5764 7.5964 6.4103 20.54 -- 000048 

1999 940277 HAR FM 525 HARDY RD TO LEE RD 27.4882 20.9924 14.0586 8.5764 7.5964 6.4103 22.88 -- 0.00053 

1999 940278 HAR FM 1942 BU 90 U TO FM 1942 27.4882 20.0024 14.0588 8.5764 7.5964 6.4103 36,18 -- 0.00084 

1999 940279 HAR FM 1960 N HOUSTON AVE TO ATASCOSI 27.4882 20.9924 14.0586 8.5764 7.5964 6.4103 36.67 -- 0.00085 

1999 940283 FOR US 90 FM 1463 TO HAR C/L 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 12.51 -- 0.00035 

1999 940284 HAR US 90 FOR C/L TO KATY-FORT BEND R 27.4882 20.9924 14.0588 8.5764 7.5964 6.4103 7.04 -- 0.00016 

1999 940285 FOR FM 1876 US 90A TO BELLFORT 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 27.20 -- 0.00076 

1999 940287 BRA SH 6 BS 35CTO SH 35 29.1604 25.3667 17.4282 6.8582 7.9401 6.6954 13.28 -- 0.00037 

2007 940274 HAR SH 146 RED BLUFF TO NASA 1 27.4882 20.9924 14.0588 8.5764 7.5984 6.4103 43.94 -- - 0.00068 

2007 940275 GAL SH 146 8TH STTOFM 518 29.1604 25.3667 17.4282 8.8582 7.9401 6.6954 23.98 -- -- 0.00046 



Signal Upgrade 

voc voc 
1996 1999 2007 

H-GAC IDLE EF IDLE EF IDLE EF HRS Delay 1996 1999 2007 
Proj # co Project Description Street Name Project Limits glmile gJmile g/mile Reduction tons/day tons/day tons/day 

940250 MON Signal Upgrade (fbced to actuated) SH75 @ Loop 336 (S) 29.1604 25.3667 17.4282 4.B4 0.00016 
9-10253 MON Signal Upgrade (fixed to actuated) IH45 Loop 336 (S) to Loop 336 (N) 29.1604 25.3667 17.4282 3947 0 00127 

940233 HAR Signal Upgrade (fixed to actuated) awe Clay Ret to SH 249 ~--- 20.9924 14 0568 131.53 --· 0.00304 0.00204 
941):!)9 HAR Signal Upgrade (fixed to actuated) BW6 Hardy to Wilson Oaks ---- 20.9924 14.0588 66.17 --- 000153 000103 
9402-10 HAR Signal Upgrade (fixed to actuated) BW8 Lockwood to IH 10 ---- 20.9924 14.0588 84.49 ·-- 0.00196 000131 
940241 HAR Signal Upgrade (fiXed to actuated) US90 Uvalde to Sheldon ----- 20.9924 14.0588 32.53 -- 0.00075 000050 
940242 BRA Signal Upgrade (fixed to actuated) SH286 @ FM.518 ---- 25.3667 17.4282 4.87 -- 0.00014 0.00009 
940243 BRA Signal Upgrade (fixed to actuated) SH266 @ Oyster Creek ---- 25.3667 17.4282 4.88 - 0.00014 0.00009 
940245 GAL Signal Upgrade {fixed to actuated) SH 146 Loop 197 N to FM 1764 ----- 25.3667 17.4282 13.31 -- 0.00037 0.00026 
940246 GAL Signal Upgrade (fixed to actuated) IH45S FM 519to FM 517 -·· 25.3667 17.4282 18.08 -·- 0.00051 0.00035 
940247 GAL Signal Upgrade (fixed to actuated) FM 1764 FM 2004 to Amburn ---- 25.3667 17.4282 12.39 --- 0.00035 000024 
940248 HAR Signal Upgrade (fD<ed to actuated) IH 10 Campbell to Bingle ---- 20.9924 14.0588 2938 -- 0.()0068 0.00046 
940249 HAR Signal Upgrade {fll<ed to actuated) IH 10 Sheldon to N Main -· 20.9924 14.0588 2.97 -- 0.00007 000005 
940251 MON Signal Upgrade (fixed to actuated) US 59 FM 1485to FM 1314 -- 25.3667 17.4282 15.15 - 0.00042 000029 

940244A FOR Signal Upgrade (fixed to actuated) US59S AIRPORT BLVD-W OF S KIRKWOOD -· 25.3667 17.4282 64.49 - 0.00180 0.00124 

9407440 FOR Signal Upgrade (fll<ed to actuated) US59S W OF S KIRKWOOD-41/SUGAR CREEK BLVD - 25.3667 17.4282 64.49 - 0.00180 0.00124 
940244C · FOR Signal Upgrade (fixed to actuated) US59S RAMPS@ SP 41/SUGAR CRK BLVD-SH 6 ·- 25.3667 17.4282 64.49 - 0.00180 0.00124 



CO:\IPUTERIZED TR4.FFIC l\IA!'<AGEMENT SYSTEMS: 

The methodology developed by the TTl is adopted to analyze the CTMS projects in the 
1995 TIP. The projects were analyzed for the impacts of CTMS development on air 
quality by improving average speeds during peak periods. The analysis was performed for 
speed improvement and idling time and combined for total emissions reduced. 

Emissions due to speed improvemem 

Emission reduction due to speed improvement was based on the assumptions that the 
congested peak period speeds increase from 30 mph to 35 mph in the first hour and from 
40 mph to 45 mph in the second hour. The emissions (VOC and NOx) for A..c\11 and PM 
peak periods for 30, 35, 40 and 45 mph are calculated based on emission factors for these 
speeds for both VOC and NOx, project length and peak period volume. Emission 
reduction in the first and second hour are obtained from the difference in emissions from 
the speed increases in each hour and added for total emission reduction from speed 
improvement. Emissions reduced are converted to pounds and annualized for pounds/year 
reduced. 

Emissions due to idling 

Emission reduced due to idling is based on the idling time reduced. It is assumed that 
average congested speed is increased from 30 mph to 35 mph assuming a free flow speed 
of 50 mph. The delay savings are calculated from the difference of travel time savings 
between the congested average speeds and free flow speed. The savings in delay is 
calculated for the project applying the length and peak period volume. Assuming 60% of 
the delay is due to incidents and 67% of incident delay is the idling time, the reduction in 
idling time is the total savings in delay for the project * 0.60 * 0.67. The idling emissions 
(VOC+NOx) is a product of idling emission factor and reduction in idling time. The 
emission reduced in converted to pounds and annualized for pounds/year. 





Project Project Street Limits 
Number County Description Name From To 

1999 940268 HAR CTMS SH288 US 59 BRAZORIA CIL 
1999 950167 HAR CTMS BW8 IH45 US 59 
1999 950177 HAR CTMS IH10 SH6 FORTBENDC/ 

CTMS Projects assumed to reduce Idling del•y and Improve speed. 

CTMS Speed lmprovemc.nt5 assumed to be (Nsed on CTMS analysis by TTl) 
~om 30 to 35 mph In 1st hour of bolb AM 1111<1 PM peak hour 
and from 40 to 45 mph In 2nd hour of pule hour 

1999 CTMS projects 

Idling 
Delay 

Savings 
(hrs.) 

360.56 
380.90 
480.25 

Idling Emissions Reductions 

EmJuJon Factors 
Idling 

Emis!iion Reduction 
VOC NOx VOC NOx 

(gmlhr) (gmlh~ (lbs/day) (lbs/day) 

20.9924 
20.9924 
20.9924 

SPEED 
(MIHR) 

30 
35 
40 
45 

7.5964 
7.5964 
7.5964 

voc 
(GIMI) 

16.69 
11.63 
22.23 

NOx 
(G/MI) 

1.12587 1.78942 
1 .00945 1.80685 
0.91992 1.83116 
0.84893 1.86477 

1999 NON-HARRIS 
30 1.33808 1.86705 
35 1.19784 1.88485 
40 1.09233 1.91015 
45 1.00935 1.94547 

6.04 
6.38 
8.04 

Estimated 1999 Total 
Project Peak Emissions Reduction Emissions Reduction 
Length Period voc NOx voc NOx 

(mil VMT (lbs/day) {lbs/day) {1on51day) {tons/day) 

11.39 359,160 74.21 (20.21) 0.04545 -0Cl0709 
7.18 276,390 57.11 (15.55) 0.03737 -O_OQ.45g 
6.00 37.711 7.79 {2.12) 0.01501 O.Cl0296 



BICYCLE PROJECTS 

The methodology used to analyze bikeways was based on the Texas Department of 
Transportation (TxDOT) methodology contained in ''Estimating Travel and Emission of 
TCl\1", prepared by Systems Application International. 

Trmd Bmdit 

The travel benefit due to bikeways >vas estimated by determining the number of vehicle 
miles traveled (\ l\11) displaced by bicycles. In order to determine total \l\lT removed by 
each bikeway, it was assumed that bikeways will remove only home-based vehicle trips 
(HBVT). Based on this assumption the number of HBVT generated within a two mile 
buffer area for each bikeway was determined. It was furthermore assumed that 
approximately 5% of the total HB VT generated within a buffer area will be made be 
bicycle. The resulting bicycle trips were multiplied by the 4 miles to determine the total 
VMT displaced. 

Air 011a!itv Anah·sis 

The estimates of displaced VMT were used to calculate the air quality benefits for each 
bikeway. It was assumed that the average speed of displaced vehicle trips that would be 
30 miles per hour. Emissions reduced were then converted to pounds and annualized for 
pounds/year reduced. 



SAMPLE CALCULATIONS -1995 TIP 
Project# 950040 - CBD Access On-Street Bikeway 

Total# of home-based vehicle trips (HBVD from within 2-mile butter 
Total vehicle trips reduced per day= HBVT I AVO 
Bicycle mode split (assumed to be a % of HBVT reduced from within buffer) 

Avg. trip length 
Tolal vehicle miles reduced due to bikeway = total HBVT x avg. trip length 

Emission fact<lrs based <In Harris County avg. non-freeway speed of 30 mph 

voc 

NOx 

Total emission reductions due to bikeway 

= 
= 
= 

.. 
= 

·= 

= 

VOC = [(emission factor x total VMT reduced) x .0022026 gram/lbs) x 260 days/= 

NOx" ((emission factor x total VMT reduced) x .0022026 gram/lbs) x 260 dayS/= 

VOC+ NOx = 

_ -.--( . ~---· .... •~v,... e \Al£::11 1( .1-96 

998,389 veh/day 
998389 I 1.30 .. 767.992 veh/day 

767,992 X 0.50% .. 3,840 veh/day 

4.00 miles 
3,840 X 4.00 .. 15,360 miles 

0.7906 gram/mile 

1.4526 gram/mile 

6,955.80 lbS/year 

12,777.23 Jbs/year 

6,955.80 + 12,777.23 = 19,733.03 lbs/year 



1996 HAR 
1996 HAR 
1996 HAR 
1996 HAR 
1996 HAR 
1996 HAR 
1996 MON 

DAILY EMISSIONS ESTIMATES FOR TCM SIP COMMITMENTS 
MILESTONE YEAR 1996 

PARK & RIDE AND TRANSIT CENTER COMMITMENTS 

TCM COMMITMENT LOCATION CAPACITY OCCUPANCY VOC RATE VOC 
(number of PERCENT (number of VMT @ 34 mph EMISSION 

_p_arking spaces UTILIZATION persons) (Veh.ATL) (gm/mile) (tons/d~ 

HILLCROFT TR CNTRIHARWIN IMPRVMNTS - PH 1 895 40% 358.00 5605.61 1.30718 0.00808 
MESA TRANSIT CENTER 100 B% 8.40 131.53 1.30718 0.00019 
MISSION BEND P&R- PHASE 1 862 15% 129.30 2024.59 1.30718 0.00292 
MONROE PARK & RIDE 913 38% 346.94 5811.99 1.30718 0.00838 
TIDWELL TRANSIT CENTER 809 7% 56.63 696.98 1.30718 0.00100 
WEST BELLFORT PARK & RIDE 1,200 22% 264.00 4738.46 1.30718 0.00683 
WOODLANDS P&R LOT 214 75% 160.50 4746.41 1.38956 0.00727 

CALCULATIONS 
OCCUPANCY = number of vehicles parked; assume one transit trip per occupied parking space to estimate the number of one-way person t 

VMT = daily vehicle trips x ATL (in miles) 
% Utilization based on current park and ride use' 

where, daily vehicle trips= (one-way person trips I 1.17 Regional AVO) x 2 
VOC RATE = MOBILE Sa emission factor for Harris County, composite for vehicles other than heavy-duty; 

assume all emission control programs scheduled (e.g. liM) are in place 
average operating speed for 1996 = 33.94 mph on freeways, principal arterials, and other arterials 

VOC EMISSION CAPACITY x PERECNT UTILIZATION x VMT 



Accident Investigation Site (AIS) projects 

1999 

*Emission benefit savings per mile {VOC) 0.10420 gm/mile 
*Emission benefit savings per mile (NOX) -0.04429 gm/mile **Emissions Benefits of A 

Project Street PEAK Length voc NOx 
Number Project Description Name ADT Project Limits (miles) (tons/day) (tons/day) 

930525 Accident Investigation Sites IH45 41,725 SP 261 BW8 4.21 0.02018 (0.00858) 
930529 Accident Investigation Sites IH45 47,984 IH 610 SP 261 2.50 0.01378 (0.00586) 

' 
2007 

*Emission benefit savings per mile {VOC) 0.07739 gm/mile 
*Emission benefit savings per mile (NOX) -0.03055 gm/mile **Emissions Benefits of A 

Project Street PEAK Length voc NOx 
Number Project Description Name ADT Project limits (miles) (Ions/day) (tons/day) 

950199 Accident Investigation Sites IH45 31,350 HOUSTON CBD FM 518 I 23.00 0.06152 (0.02429) 
950200 Accident Investigation Sites IH 10 41,250 WASHINGTON SH6 5.00 0.01760 (0.00695) 
950201 Accident Investigation Sites US 59 67,000 GREENBRIAR WBELLF 12.00 0.06860 (0.02708) 

*Emission benifll from increase from 38 mph to 45 mph 
**Emission benefit = Emissions benefits per mile x project length x 0.002205/2000 



• .. 

Project 
Number 

9400RO 

Project Description 

Vanpool Quick Start- R Counties (Assist w/ ETR) 

VMT =(Ridership x Average Trip Length) I AVO 
Ridership= 300 vans x 10 passengers 

Emissions = (VMT 'VOC Emission Factor) x .002205/2000 
where, VMT =Vehicle Miles of Travel 

AVO= Average Vehicle Occupancy 

Vanpool Quick Start 

Average 
Trip 

""Ridership Length AVO 
Ave 

Daily VMT Speed 

VOC Emission Factors 
(gmlmi) 

1996 1999 2007 

voc 
Total daily emissions 

(tons/day) 
1996 1999 20007 

J,JOO JR 1.2 104.500 57 l.OR?f•O 0.83964 0.58100 0.12530 0.0?674 0.066')·1 



UR9AN 19S6 FINAL. EFS 

LDGV LDGTI LDGT2 HDGV LOOV LOOT HOOV Me 
'wyVMTMIX: 0.6997 0.1710 0.0757 0.0184 0.002:2 0.0010 O.OJ06 0.0024 
1on-FW)' VMT MIX 0.7072 0.\732 0.0767 0.02CS 0.002:2 O.COIO 0.0\67 0.0021 

C::OMP Elltl$ F4 COMP &MIS'" 
SPEED POLLUTA.'lT (Freeway) (ncn-Freewoy) 

I OLE 26.8136 32.8130 4\.7010 56.6637 4.6356 6.4172 15.9939 45.~61 29.1604 29.4074 
3 vee 8.9379 10.9377 13.9003 18.8579 1.5452 2.1591 5.3313 15.1154 9.7"'.<01 9.S025 
4 vee 6.5237 8.0617 10.2096 15.5468 I .4670 2.04S8 5.0616 13.1339 7.1 !74 7.2353 
s vee 5.1853 6.4462 8.1305 13.5391 1.3940 1.9478 4.8097 11.!663 5.7723 5.S022 
s vee 4.34.51 5.4152 6.5010 12.1138 1.32S<l J.S525 4.5744 10.5585 4.B5ii9 USQI 
7 vee 3.7663 4.7022 5.6804 11.004$ 1.2621 1.7635 4.3544 9.7060 4.2444 4.25<13 
a vee 3.4019 4.:l413 5.2762 10.1597 1.2024 1.6601 4.1487 9.0448 3.8424 3.S510 
9 vee 3.1212 3.885! 4.8100 9.5002 1.1466 1.6022 3.9562 8.5197 3.52SS 3.5~eo 

10 vee 2.8937 3.59615 4.4337 8.8765 1.0944 1.5292 3.1759 8.0990 3.2749 3.2791 
11 vee 2.7045 3.3575 4.1233 6.3177 1.0454 1.4ao8 3.6070 7.7575 3.~6'21 3.0649 
12 voc 2.5450 3.1553 3.8621 7.8150 0.9996 1.3966 3.44a7 7.4770 2.8811 2.SS:10 
13 voe 2.4075 2.9816 3.15389 7.3$12 0.9SS5 U365 3.3C02 7.24-40 2.n49 2.7259 
14 voe 2.2875 2.6301 3.4454 6.9S05 0.916'2 1.2801 3.1609 7.0482 2.5880 2.5885 
15 voc 2.1$15 2.ESS3 3.2755 6.5779 0.8783 1.2272 3.0302 6.!819 2.4668 2..46Q8 
1a vee 2.0867 2.5768 3.1247 6.2390 0.8427 1.1775 2.$074 S.?Ja9 2.3553 2.35co 
17 vee 2.0013 2.4690 2.9697 5.9302 0.!093 1.1307 2.7921 Ei.614S 2.2603 2.25SS 
1s vee 1.9235 2.3708 2.8675 S.S453 o.ma 1.0868 2.6837 6.5~2 2.1710 2.1704 
19 vee 1.8523 2.2807 2.7562 5.3905 0.7483 1.0456 2.6818 6.4078 2.0692 2.caa4 
20 VOe 1.7630 2.2048 2.5671 5.1580 0.7205 1.CC67 2.48S9 6.32CO 2.0130 2.0127 
21 voe 1.7211 2.1328 2.5778 4.9506 0.6944 0.9702 2.3..CS7 6.2401 1.9444 1.S4J5 
22 vee 1.66-45 2.0665 2.4961 4.7607 0.6698 0.9358 2.3108 6.1666 1.SSC9 1.6601 
23 vee 1.EH24 2.0055 2.4212 4.5aer 0.64156 0.9035 2-2309 6.0953 1.8225 1.8217 
24 voe 1.5643 1.9491 2.3520 4.4269 0.6248 0.8730 2.1556 6.0344 1.7685 1.7SiS 
25 vee 1.5196 1.6966 2.2!80 ~.2801 0.60~2 0.8443 2.0647 5.9741 1.71!5 1.7178 
26 vee 1.4761 1.84$0 2.2225 4.1451 0.56-49 o.s1n 2.0179 5.9170 1.6719 1.6713 
27 vee 1.43$4 1.8024 2.1730 4.0208 o.ssaa 0.7917 1.9550 5.8626 1.6254 1.627i 
29 vee 1.4031 1.75116 2.1211 3.~ 0 . .5494 o.1sn Uffi 5.8109 1.5677 1.5873 
29 VOe 1.3690 1.7195 2.0725 3.8005 0.5333 0.7451 1.8398 5.7615 1.5495 1.5493 
30 vee 1.3370 1.5818 2.0269 3.7029 0.5160 o.?'Zla 1.7872 5.7143 1.5137 1.5135 
31 vee 1.3cea 1.6463 1.9840 3.6127 0.5036 0.7037 1.7375 5.6695 1.4799 1.47S9 
32 voe 1.2753 1.612S 1.9435 3.5294 0.4501 0.6847 uses 5.62!6 1.4481 1.4481 
33 vee 1.2513 1.5811 1.9053 3.4522 OAm o.ssas 1.6457 5.5665 1.4180 1.4181 
34 vee 1.2257 1.5512 1.!692 3.3!08 0.4653 0.6501 1.6052 5.548-4 1.3896 1.2395 
35 vee 1.2014 1.5229 1.8351 3.3147 0.4539 0.6343 1.5662 5.5!25 \.36215 1.3629 
30 voe 1.1783 1.4961 1.8026 3.2534 0.4433 0.61$4 1.5254 5.4755 1.3371 1.3375 
37 vee 1.1553 1.4707 1.7722 3.1957 0.4333 O.EOS4 1.4$48 5.44ee 1.3129 1.3133 
38 vee 1.1354 1.4466 1.7431 3.\441 0.42'38 0.5922 1.4623 5.4205 1.2598 \.2SC4 
3.9 vee 1.1 1S4 1.4:237 1.7155 3.0954 0.4150 0.5798 1.4317 5.3947 1.2579 1.25eS 
40 vee 1.0963 1.4020 1.6862 3.0502 MOS7 O.SS$2 1.4030 5.3714 12471 1.2478 
41 vee 1.0780 1.3814 1.6643 3.0084 0.3989 0.5573 1.37S1 5.3505 1.2273 1.22!0 
42 vee 1.0605 1.3617 1.6405 2.9697 0.3916 0.$471 1.3509 5.3321 1.20!3 1.2C91 
43 voe 1.0437 1.3430 1.6179 2.9340 0.3847 O.S376 1.3274 5.3159 1.1$02 1.1910 
44 voc 1.02715 1.3252 1.5962 2.9010 0.3783 0.52156 1.3054 5.3020 1.1ns- 1.1738 
45 vee 1.0121 1.3081 1.5755 2.8705 0.3724 0.5203 1.2848 5.2900 1.1564 1.1572 
46 voe 0.9972 1.2917 1.5SS7 2.8425 0.3689 0.5126 1.21555 5.27SS 1.1405 1.1414 
47 vee 0.9828 1.2760 1.5367 2.8168 0.3617 0.5054 1.2481 5.2710 1.1253 1.12151 
4S voe 0.9691 1.2610 1,5185 2-7932 0.3570 0.4968 \.2317 5.2633 1.110S 1.1116 
49 vee 0.96155 1.2583 1.5153 2.7713 0.352$ 0.4927 1.21E6 5.2633 1.1074 1.1C84 
50 voe 0.9642 1.2558 1.5122 2.7515 0.3486 0.4871 1.20'2!1 5.2633 1.1043 1.1054 
51 vee 0.9620 1.2535 1.5093 2-7339 0.3449 0.4820 1.1$01 5.2633 1.1014 1.1026 
52 voc 0.9598 1.2512 ·uoes 2.7183 0.3416 o.•m 1.1787 5.2633 \.0987 1.1CCO 
53 voe 0.9578 1.2491 1.5040 2.7046 0.3386 0.4732 1.16s.i 5.2633 1.0962 1.0$75 
54 vee 0.9559 1.2471 1.5016 2.6928 0.3360 0.4694 1.1591 5.~ 1.0936 1.0953 
55 voc 0.9542 1.2452 1.4992 2.6829 0.3336 0.4661 1.1510 5.2633 1.0916 1.0931 
sa vee 0.9831 1.2893 1.5599 :2.6748 0.3318 0.4833 1.1439 5.3534 1.1238 1.1256 
57 voc 1,0120 1.3334 1.6207 2.66<11 0.3298 0.4808 1.1379 5.4835 1.1561 1.1580 
~8 VOC , .<>411 1.3777 1.6816 2.6634 0.3294 0.4588 1.1329 5.!e37 1.1!!6 1.1915 
59 voc 1.0703 1.4220 1.7427 2.6602 0.3272 0.4572 1.1299 !.S$38 1.2212 1.2245 
60 YOe 1.0995 1.4664 1.!037 2.esee 0.3263 0.~560 1.1260 5.71539 1.2540 1.2577 
61 vee 1.1287 1.5109 1.6649 2.6591 0.3258 0.4552 1.1240 5.8640 1.2869 1.2910 
62 vee 1.1581 1.~4 1.9262 2.6610 0.3255 0.4546 1.1230 S.S$41 1.3199 1.3244 
63 voe 1.1875 1.6COO 1,9875 2.6646 0.3255 0.4548 1.1230 &.0542 1.3530 1.357S 
64 vee 1.2169 1.6447, 2.0489 2.6699 0.3258 0.~552 1.1240 6.1643 1.3862 \.3915 
65 vee 1.2464 1.68$4 2.1104 2.6770 0.3263 0.4550 1.1200 6.2644 1.4195 1.4252 

!!·ITeM .EF.W81 H·GAe, CEI 



URSAN 1999 I'!NAL EFS 

LOGV LOGTl L0Gi2 HDGV LODV LOOT HDOV Me 
F~1 VMT MIX: 0.6987 0.1i10 0.0757 0.01 Sol 0.0022 0.0010 o o:;ce 0.0024 

·n·""'Y VMT Ml 0.7072 0.1732 0.0767 0.02CS o.cozz O.C010 0.0167 O.OC21 

~i"EED C~M~E~!SI=.to C:::M);I EM~S F,& 

POlLUTANT (Froeway) (ncn-Fre•way) 
IDLE 23.6600 28.4J$9 :>4.41 92 43.5453 3.9$.!7 5.2612 14.4442 44.1617 25.3667 25.5SilS 

3 voe 7.8867 9.4823 11.4731 14.5484 1.3152 1.7537 4.8147 14.nc6 8.4SS5 B.~ISS 
4 voe 5.7351 6.9472 8.3659 11.8982 1.:2515 1.6650 4.5711 12.808-S 6.2225 6.257"3 
s vee 4.S5a7 S.SHO s.e494 10.3224 1.1893 1.5322 4.3-137 11.3928 4.$$11 5.0107 
s vee 3.$221 4.6576 5.5668 9.21 ~6 1.131, 1.5C48 4.1312 10.3241 4.2133 4.2241 
1 vee 3.3156 4.04$0 4.!242 8.3569 1.0757 1.4324 3.9325 9.50:» 3.0779 3.Ea32 
8 vee 30077 3.6511 4.34<35 7.7436 1.C258 1.26-1.7 3.7467 8.8~4 3.:J:l87 3.3~L3 
9 vee 2.7680 3.3~0 3.9756 7.2120 0.9782 1.3014 3.57:18 8.3570 3.0753 :!.~766 

10 voc z.sns 3.1199 3.!.916 $.7383 0.933S 1.2421 3.4100 7.9510 2.8614 2..S~CS 
11 voc 2.41Z7 2.9192 3.4362 6.3133 0.6919 1.1865 3.2S75 7.o:216 2.6825 :1.0<11 1 
12 vee 2.2764 2.7497 3.22S5 5.9322 C.S5Z7 1.1345 3.1145 7.3509 2.5304 .2..52$4 
13 vee 2.15&2 2.6C40 3.0525 5.5876 0.!160 , .case 2.9805 7.1261 2.~991 2.~$6"7 

14 vee 2.CS70 2.4T70 2.S9SS 5.2756 0.7816 1.0398 2.!5~7 6.9373 2.2S42 2.2S15 
15 vee 1.5668 2.3649 2.7633 4.5925 0.74G3 0.9963 2.7365 e.n6s 2.1824 2.17$5 
1s vee 1.6662 2.2649 2.6439 4.734a 0.7169 0.$564 2.6257 s.S'3es 2.0514 2.C.e:e.: 
11 vee 1.6135 2.1747 2.5364 4.4999 c.ssa4 0.91 ss 2.5216 6.5189 2.0052 2.CC6'2 
18 VOe 1.7475 2.0928 2.4392 4.2e54 o.ee2o o.ss~s 2.4237 6.41:l3 1.9:3-<4 1.$314 
19 vee 1.eS70 2.0177 2.3507 4.0889 0.6384 0.8453 <.3316 6.31S3 1.6653 ,.S~$ 

20 \IOC 1.6<38 1.9473 2.2704 3.9123 0.6147 0.8177 2.2450 6.:?:"~7 1.7974 1 .794S 
21 voc 1.5649 1.$810 2.1917 3.7554 0.!924 0.7881 2.16:36 6.1575 1.nJZ 1.73C4 
22 vee 1.S109 1.8203 2.1195 3.6118 O.S714 0.7601 2.0869 E;.CS67 1.€745 1.6717 
23 vee 1.4613 1.7646 2.0540 3.4801 0.5516 0.7329 2.0147 6 02':8 1 .6'2C5 1.6178 
24 vee 1.4156 1-7131 1.9934 3.3592 .0.5330 0.7091 1.&457 S.SSS1 , .5706 1.s.:s-~ 

:zs vee 1.3732 1.6654 1.9375 3.2481 0.5155 o.easa 1.6527 5.SC09 1.5U-I 1.5219 
26 \IDe 1.3339 1.6211 1.6856 3.1459 0.4SS0 0.6538 1.8224 5.5-'58 1.4615 1.~791 

27 VOe 1.2972 LS797 1.e3n 3.0517 0.4804 0.6431 1.7656 5.7934 1.4414 1.435:2 
28 vee 1.2625 1.5410 1.7923 2.9848 0.46S7 0.6236 1.7120 5.7434 1.4C40 1.4019 
29 vee 1.2307 1.SC-48 1.7S03 28347 0.4549 0.6052 1.CS~e s.ss;a 1.36$0 1.:la70 
30 voc 1.2004 1.4706 1.7106 2.6107 0.441S 0.58iS 1.6140 5.6603 1.3361 1.3342 
31 vee 1.1720 1.4388 1.6738 2.7422 0.42S6 O.S716 1.5692 5.6070 1.3C~1 1.:::0~3 

32 VOe 1.1 451 1.4085 1.5369 2.6789 0.4161 0.5562 1.5270 5.5659 1.2760 1.2743 
33 voe 1.1197 1.3802 1.6060 2.6203 OA072 0.5417 uan 5.5270 1.2465 1.2463 
34 voe 1.0957 , .2.S~3 1.5750 2.5<159 0.3553 0.5ZSO 1.4497 5.4.03 1.=s 1.2210 
<5 vee 1.0729 U279 1.5456 2.5156 0.38i3 0.5152 1.4144 S.4559 1.1978 L 1SE5 
36 vee 1.0513 1.3038 1.5177 2.4SSO 0.3782 0.5031 1.3812 5.4~8 1.1745 1.1732 
37 VOe 1.0307 1.2310 1.~913 2.4257 0.3696 0.4917 1.35CO 5.3S41 1.1524 1.1:12 
38 vee 1.011 1 1.2593 1.4S61 2.3!56 0.3616 0.4810 1.3206 5.3668 1.1314 1.1302 
39 vee 0.9924 1.2385 1.4422 2.3483 0.3540 0.4710 1.25:!0 5.341S 1.1114 1.11C3 
40 vee 0.9746 1.2!92 1.4194 2.3!38 0.3469 0.4615 1.2S71 S.3194 1.0923 1.0913 
41 voe 0.9576 1.2C06 1.3377 2.2818 0.3-103 0.4527 1.2428 5.2993 1.0742 1.C733 
42 voe 0.9412 1.1828 1.2769 2.2522 0.3340 0.4444 1.22CO 5.2815 1.0569 1.05SO 
43 voe 0.92SS 1.1659 1.3571 2.2247 0.3262 0.4366 1.1987 5.2659 1.0403 1.0~$5 
44 vee 0.9106 1.1497 1.3:Ja0 2.1993 0.3228 0.4294 1.1789 5.2525 1.0245 1.0237 
45 vee 0.6962 1.1343 1.319! 2.1759 0.3177 0.4227 1.1eo3 5.2409 1.0094 1.0066 
48 vee 0.8823 1.1194 1.3023 2.1SA3 0.3130 0.4164 1.1431 5.2310 0.9948 O.SS41 
47 vee 0.8689 1.1051 1.2855 2.1344 0.3066 0.4106 1.1271 5.2226 0.9809 o.9e~, 

48 voe 0.8561 1.0914 1 . .2Cll3 2.1161 0.3046 0.4052 1.1124 5.2152 0.9675 c.ssea 
49 voc 0.8537 1.0889 1.2663 2.0994 0.3008 0.4002 1.0987 5.2152 0.9644 O.SJ=..38 
so vee O.B514 1.0865 1.26:» 2.0843 0.2974 0.3957 1.0862 5.2152 0.9616 0.9611 
51 voc 0.8493 1.0842 1.2607 2.0707 0.2943 0.3915 1.0748 5.2152 0.9589 o.s.:as 
52 voe 0.8473 1.0821 1.2582 2.0587 0.2914 0.3877 1.0845 5.2152 0.9564 0.9S61 
53 voc 0.8454 1.0801 1.2558 2.04a2 0.2889 0.3843 1.0551 5.2152 0.9!:40 0.9538 
54 YDC 0.8436 1.0782 1.2S3S 2.0391 0.2866 0.3$13 1.0468 5.2152 0.9519 0.*17 
55 IIOC 0.8419 1.0764 1.2513 2.0314 0.2846 0.3786 1.0395 5.2152 o.949a 0.9497 
ss vee 0.8644 1.1074 1.2927 2.0250 0.:2929 0.3763 1.0331 5.3118 0.9739 0.9741 
57 vee 0.69<59 1.1386 1.334.2 2.0199 0.2814 0.3743 1.0277 5.4083 0.9961 0.!1S!6 
56 voe O.S09$ 1.11399 1.3757 2.01e1 0.2$01 0.3727 1.0231 5.5049 1.0224 1.0233 
59 voe 0.9322 1.2012 1.417~ 2.0138 0.2791 0.3714 1,01915 5.601$ 1.0468 1.0~S1 
so voe 0.9550 1.2326 1.4591 2.0123 02784 0.3704 1.0169 5.6981 1.0714 1.0729 
61 voe o.sn8 1.2640 1.5009 2.0123 0.2779 0.3597 1.0151 5.7047 1.0S61 1.C879 
62 voe 1.0007 1.2956 1.5429 2.0136 o2m 0.3694 1.0142 5.8913 1.1209 urn 
63 vee 1.0237 1.327\ 1.5847 2.0161 o.2m 0.3694 1.0142 5.SS79 1.1457 1.1~1 
64 vee 1.0467 1.3588 1.6268 2.02CO 0.2T79 0.3697 1.0151 6.0644 1.1707 1.1734 
65 IIOC 1.0697 l.~C5 1.6689 2.0251 0.27Sol 0.3704 1.0169 6.1310 1.1958 1.15<:8 

D·\Tr"':M l=i=.V/81 4 H·GAe. 



URBAN 2007 FINAL EFS 

LDGV \.OGT1 LDGT2 HOGV LDOV LOOT HOOV Me 
'wyVMTMIX: 0.69670 0.17102 0.07567 0.01640 O.C0221 O.OOCS6 0.0:3062 0.00242 
1Qn·Fwy VMT MIX: 0.70721 0.17315 0.07687 O.O:lC91 0.002:!4 O.C0097 O.o1671 O.C02U 

C:OWP IE'MIS FA. O:MP 1.\fi.$ F AC 

SPEED POLLUTANT (F,.away) (ncn-rreewayl 
IDLE 16.07234 19.550SB 24.19558 27.21537 J.ceaoo 4.29691 13.3552S 42.cS619 17.42!2 17.5015 
3 vee 5.35745 6.51699 8.06519 9.07179 1.02533 \.43230 4.45175 H.Z2873 5.8094 5.8338 
4 voe 3.93547 4.80210 5.93494 7.540!1 o.sms 1.35964 4.<2€51 12.36586 4.3216 4.32!0 
s voe 3.15832 3.85561 4.75878 $.599!5 0.9:260'3 1.29217 4.01620 \0.5$613 3.5005 3.4$80 
6 vee 2.67150 3.25898 4.01716 5.9\564 0.88320 1.22!95 Z.81972 9.94472 2.9813 2.9739 
7 voe 2.33996 2.84965 3.50825 5.38323 0.64073 1.16986 3.s:!eCS 9.14507 2.6Zl3 2.e132 
8 vee 2.12712 2.58246 3.17464 4.98402 0.!0101 I. \1459 3.46425 8.~2140 2.3SSJ 2.3781 
9 voe 1.963as 2.37SS9 2.91802 4.6'3:e~ 0.7638:3 1.C62S6 3.~03.;8 8.02799 2.2081 2.1962 

10 voc 1.!3265 2.2\137 2.71162 4.324S6 0.72503 1.01443 3.15255 7.!:!243 2.0610 2.0459 
11 vee 1.72465 2.074$7 2.54174 4.04€18 0.59642 0.96505 3.01\92 7.31137 1.9390 1.9259 
12 voe 1.63410 1.96041 2.39924 3.79543 o.sasas 0.92652 2.87973 7.04769 1.8:350 1.!240 
13 vee 1.55597 1.86266 2.2na1 3.56913 0.6'3719 o.6eee4 2.75577 6.62863 1.7476 1.nsa 
14 vee 1.4S036 \.nato 2.17292 3.36438 0.61030 O.S4922 2.~$.:7 6.64459 1.6708 1.6593 
15 vee 1.43222 1.70411 2.0812! 3.17659 o.sssos 0.81410 2.530:!0 6.45!20 U034 1.~m 

te vee 1.38091 1.6:!870 2.00040 3.CC597 0.56135 0.78111 2.42ns e.353n 1.5435 1.5328 
17 voc \.33524 1.58030 1.92836 2.85636 O.SJ.."C~ 0.75013 2.33~40 6.23689 1.4501 1.4798 
1S voe 1.29428 1.52791 1.80'375 2.71627 O.SISIS 0.72\CO 2.24054 6.1:lo403 1.4419 1.4320 
19 vee 1.25728 1.46041 1.SCS33 2.SSS:i.9 0.45847 0.89362 2.1c~as 6.04247 1.3983 uses 
20 vee 1.21072 1.42667 1.73852 2.47234 0.47996 o.es7ss 2.0757S 5.95599 1.~67 1.3374 
21 voe 1.16275 1.37479 1.67338 2.3679< 0.~8255 0.$4363 2.CC045 S.8S4SS 1 . .2949 1.2!56 
22 voe 1.\1S07 1.32755 1.61400 2.27223 0.44$1$ 0.62082 1.62557 5.81576 1.2476 1.23!8 
23 voe 1.07910 1.28433 t.5SS69 2.1!47:< 0.43072 0.~9935 1.26262 5.75155 1.2043 1.1958 
24 vee 1.04240 1.24455 1.509S4 2.10433 0.41819 0.57913 1.7sssa 5.69143 1.1645 1.1562 
25 voc 1.00856 1.20807 1.45389 2.03049 0.40251 o.ssooa 1.7407S 5.62476 1.1273 1.1 !97 
26 voe 0.97726 1.17423 1.42142 1.56258 0.3SS61 0.:54214 1.55502 5.SS106 1.C~38 1.0860 
Z7 voe 0.94521 1.142!3 1.38201 1.9CCCS o.3n4s 0.52523 \.62248 $.52599 1.C622 1.0548 
2a vee 0.921\S I .I 136\ 1.34~6 1.84250 0.38601 0.~930 1.5~5 5.48131 1.0'329 1.0255 
29 voe 0.69595 1.086:!5 1.31117 1.78940 0.35522 0.4i429 1.5Jm 5.43425 1.00:54 0.9982 
30 voe 0.67235 1.06064 1.27920 1.74040 0.34SQe 0.46014 1.49::133 5.39056 0.9757 0.972! 
31 voc 0.85021 1.03692 1.24923 1.69515 0.~548 0.42SS1 1.4S..."'S9 5.~ O.SS57 0.$48.0 

32 voe 0.82940 1.01444 1.22107 1.65334 0.32845 0.45425 1.41185 5.30830 0.9330 0.92<> 
33 voc o.aosa1 0.99327 1.19457 1.61488 0.31794 0.44241 1.37EC6 5.27037 0.9118 o.sos.l' 
34 vee 0.79131 0.573:30 1.16957 U7S92 0.3Ci53 0.43125 1.34041 5.23461 0.8917 o.eess 
35 voc o.nJS2 0.95441 1,14594 1.54562 0.30239 o.420n 1.3Cn& 5.20108 0.8728 o.aess 
36 vee 0.75726 0.9:!652 1.12358 1.51519 0.29529 0.41089 1.277~8 5.16$83 0.8648 0.8490 
37VOC 0.74154 0.111955 1.10237 1.42SS3 0.23aSI 0.40159 1.24a20 5.140SS 0.8378 0.8321 
3S voe 0.72S61 0.50343 1.08223 1.4ao;r 0.28233 0.35285 1.22103 5.11429 0.!217 0.811!2 
39 voe 0.71239 o.asso9 1.0$308 1.43627 0.27643 0.3!464 1.1S5S2 S.OSCOJ O.SC:54 0.8010 
40 vee 0.69885 0.87347 1.04464 1.41378 0.27Ca; 0.37654 1.17156 5.06811 0.7918 0.7BB5 
41 vee 0.62592 0.85952 1.02744 1.35259 0.26569 0.36971 1.14910 5.04aS4 0.7780 0.7721 
42 vee 0.67357 0.84619 1.01083 1.3nn 0.2SC83 0.36254 1.12906 5.03121 0.7647 0.75$7 
43 vee 0.66175 0.83344 O.S9495 1.3SE02 0.25628 0.35661 1.1CS3S 5.01502 0.7521 0.7471 
44 VOe 0.65044 0.82123 0.9757<4 1.33968 0.25203 0.35070 1.0$0C0 !i.002!9 0.7401 0.73S1 
45 voc 0.63958 0.90953 0.96$17 1.:n461 0.24807 0.34518 1.07287 4.99182 0.72SS 0.7237 
46 vee 0.62916 0.79829 0.95120 1.31078 0.24439 0.34006 1.05SS4 •. 98201 0.7175 0.7127 
47 voe 0.61915 0.78749 O.S3n& 1.2Sa11 0.24097 0.33531 1.04216 4.97376 0.7069 0.7022 
48 vee 0.60952 o.m11 0.92486 1.28€51 0.23781 0.33091 1.c.eso 4.96656 o.essa 0.6921 
49 voe 0.60607 o.n555 0.92295 1.vsn 0.23450 0.32Sa5 1.01SSO 4.966$6 0.6948 0.8902 
SO VOe O.EI067o o.n•o7 0.92114 1.26e03 0.23223 0.32314 1.00435 UEI6~EI 0.6929 0.6BB4 
51 voe 0.60542 0.77268 0.91944 1.25739 0.22979 0.3\974 0.553SO 4.96656 0.6911 0.6868 
52 voe 0.60420 o.nt37 0.91763 1.24975 O.Z27!Sl 031ee6 0.98422 4.96656 0.6895 0.6853 
53 VOe 0.60305 o.no13 0.91632 1.24309 0.22~58 0.31389 0.97SSO 4.96656 0.6SSO 0.5638 
54 voe 0.60196 0.76696 0.91<4$8 1.23735 0.22:3a0 0.31\41 0.96791 4.9essa o.eess 0.6825 
55 voe O.SOOS3 0. 7671!4 0.91352 1.23253 0.22223 0.30923 0.96111 4.98656 0.68$2 0.6812 
56 VOe 0.61607 0.7&440 0.93389 1.22SBO 0.220!6 0.30T33 0.95521 5.06067 0.7001 O.SQ!-1 
57 voe 0.63126 0.60101 0.95433 1.22553 0.21970 0.30571 0.~18 5.15479 0.71~2 0.7116 
58 voe 0.64650 0.817V7 Q.97A83 1.2Z!S2 0.21!74 0.30437 0.9<1501 5.24850 0.7303 0.725 
59 vee 0.66178 0.83438 0.99539 1.22196 0.21797 0.30330 0.94269 5.~4J02 o.N$S 0.7423 
eo vee o.sn1o 0.85113 1.01600 1.22143 0.21739 0.302SO 0.9402'J 5.43713 0.7507 0.7578 
61 voe 0.69246 0.86793 l.o:Jeee 1.22175 0.21701 0.30197 0.93!55 5.S3125 0.7761 o: 
62 voe 0.70785 0.88476 1.05738 1.22292 0.21682 0.30170 o.93n2 5.62536 0.7915 0."-. .. ./ 
63 vee 0.72328 O.SOI6l 1.078\1 1.22494 0.2160.2 0.30170 o.s:Jm 5.719<\8 0.!070 0.!046 
64 voe 0.73874 0.91852 1.09891 1.<2783 0.21701 0.30197 O.S36SS 5.81359 0.!226 0.8:zo:l 
6S voe 0.75423 0.93546 1.11974 I .231€0 0.21739 0.30250 0.94020 s.50n1 0.8382 0.8361 

- ·-"'"'• • .. ~ IJUC. 7 H-GAC.OBJ 



1996 HAKR~S FINAL EFS 

LDGV LDGT1 LDGT2 HDGV \.DOV wor HODV MC 
Fwy VMT M:X; 0.69870 0.17102 0.075~7 0.01SJO 0.00211 O.CCOG6 O.c:JC62 0.00242 

·-Fwy VMT M~X 0.70721 0.1731 s 0.07667 O.Q2C91 0.00224 000097 C.01Ci'1 0.00214 
~ COMP E.M!S FA. C'Otr.IP EM!S FA. 

SPEED POI.LUTANT (Freeway) (ncn-Froewaj} 
\OlE 25.3910 ~0.1J~S 41.15SS 47.7130 4.8297 6.5891 1 5,54C7 44.94-16 27Aae2 'Z7.7CC7 
3 voc 8.4637 10.0446 13.7156 15.9043 , .6099 2.1964 5.18ZZ 14.9815 9.1627 9.Zl36 
4 voc 6.2401 7.4<!73 10.1717 13.1338 t.52SS 2.0852 4.9200 13.0'204 6.5394 6.~796 
5 voc 4.9909 6.0241 s. 1338 11.4-CSJ 1.4524 1.981 s 4.6752 , 1.5678 5.5199 5.543g 
6 vee 4.1936 s.om 6.S1J2 10.2595 1.38\3 ,,9SJ.5 4.440S 10.4715 4.S6S1 4.6835 
7 voc :tS417 4.4173 5.8507 93253 1.314g 1. 7939 4.23<7 9.62$6 4.0745 4.cs:;o 
8 voe 3.2064 a.sa32 5.:17.;5 S.64SO 1.2525 1.7092 4.0327 8.97:)0 3.56!52 3.6901 s vee 3.0117 3.6A66 4,7S~ 8.C5~9 1.1947 , .6296 3.8455 6.4536' 3.3815 3.sa•z 

10 voc 2.7SSS 3.3n7 4.41.!$ 7,5273 1.1402 1.5555 3.S703 6.0372 3.1339 3.1~46 
11 vee 2.EC36 3.1473 4.o-G:'3 7.CS40 l.Oc92 USED 3.SC61 7.6932 2.9270 :z.s::s.s 
12 vee 2.44S:S 2.9557 3.8314 6.627a 1.C41J 1.42C8 3.3523 7.4216 2.7511 2.7500 
13 voc 2.3114 2.7S09 3.6C44 6.2425 0.~9C6 1.:JSS6 3.2C60 7.1910 2.5990 2.5973 
14 vee 2.1933 2.6~09 3.4079 5.8936' 0.9545 1.3= 3.one 6.5972 2Aesa 2.4037 
1s vee 2.0887 2.5156 3.2'3~5 5.57os 0.9150 1.2484 2.9455 e.s:l"ZG 2.:1477 2.3-<52 
1s vee 1.9952 2.40S6 3.C82S s.2sao C.87SO US7S 2.6262 6.6910 2.2415 2.2391 
t7 vee 1.91CS 2.~C24 2.945$ 5.0247 0.8~31 U!;QJ 2.7140 G.SSSO 2.1461 2.1433 
18 voc 1.6:333 2.2':S2 2.S21 6 4.7S40 0.8104 1.1056 2.5037 6.45a7 2.0539 2.C509 
19 voe 1.7632 2.1214 2.7CSS 4.5~5 c.nss , .C5:36 2.5C96 6.3633 1.S7S7 1.9757 
20 vee 1.6957 2.C487 2.6193 4.:!655 0.7507 , .0241 2.4154 6.2765 1.$054 1.S02S 
21 voe 1.0361 1.9812 2.5;)03 4.1501 O.m-1 0.9870 2.3287 6.1974 1.S3$4 1.e3es 
22 VOC 1.Sa1C 1.9190 244S6 4.0295 0.6976 0.9520 2.2~e:2. S.\246 1.nse 1.nso 
23 vee 1.5315 1.!617 2.3754 3.8822 0.6737 0.5191 2.1€85 S.C-570 1.mo 1.i203 
24 VC·C 1.4351 1.SCS4 23C63 3.74cS o.e:ce o.aaa1 2.0953 5.SS37 1.6714 1.66$3 
25 voc 1 '<\<( '21 1.75<!8 2.2432 :3.6225 C.S:l.S5 o.asa9 2.0264 5.9341 1.62:>4 1.6210 
25 vee 1.4021 1.7124 2. 1S3S 3.5CS2 O.SCS4 0.83 413 1.9615 s.sne 1.S75a 1.Si64 
27 voc 1.3643 1.6690 2.1<54 3.402.5 O.SSC-4 0.8-:J$4 1.9C03 5.8Zl8 1.5370 1 .S348 
28 voe 1.3258 1.S2S2 2.07S:Q :3.3056 0.6725 0.73\0 1.6427 s.n25 1 . .:SSO 1.49!9 
29 voc 1.2970 1.5SSS 2.0'276 3.2159 o.ss:s 0.7560 1.78SJ S.7Zl0 1.4$13 \.4593 
30 voc 1.2661 1.5537 1.5620 3.1330 O.S3S7 0. 736':3 1.7372 5.6770 1.4268 1.4250 
31 VOC 1.:ms 1.5196 1.93SS 3.0554 0.520 0.7158 1.68$0 5.6326 1.3S43 1.392$ 
n voe U.OS4 1.4874 1.SSS3 2.9555 0.5106 0.6SS6 1.6435 5.5iii04 1.3Q3S 1.3620 
33 voc 1.1533 1.4570 1.8:>9 2.9\99 0.4973 O.Sie,.£ 1.€C07 5.5505 , .3:346 1.33:32 
34 voc 1.1566' 1.42!3 U2:l0 2.S591 0.4847 0.11613 1.5604 5.5128 1.2C72 uass 
35 VOe 1.1351 1.4011 1.7ES4 2.8C28 0.4729 0.6452 1.5224 5.4775 1.2612 1.2600 
36 voc 1.1\27 1.3754 1.7570 2.7505 0.461 a 0.6301 1.4666 5.4446 1.2566 1.2554 
37 voc 1.0914 1.351' 1.72S3 2.7021 0.4514 o.e1sa 1.4530 5.4141 1.2332 1.2321 
3S VOe 1.0711 1.32S2 1.€Si3 2.6572 0 . .4416 0.602~ 1.4214 s.Jsa1 1.2110 1.2\00 
:)9 voc 1.0517 1.3C€o4 1.SSiii8 2.6155 0.4323 c.ss~a 1.3917 S.3€C6 1.1SSS 1.1SS9 
40 voc 1.0:)31 1.2556 1.~37 2.5766 0.4237 0.5760 t.S638 5.3375 1.1097 1.1689 
41 voc 1.0154 1.2662 1.6190 2.5410 0.4155 0.515SiiJ 1.3377 5.3159 1.1505 1.1498 
42 voc O.S$63 1.2477 1.S&sa 2.5076 0.4079 0.5566 1.3132 5.2.557 1.13ZZ 1.1316 
43 voc O.SS19 1.::?201 1.5733 2.4no 0.40C8 0.54SS 1.2903 5.2827 1.1148 1.1141 
4-1 voc O.S€62 1.2133 1.!521 2.44~a 0.3942 0.5378 1.2eas 5.2689 1.0561. 1.CS75 
45 voe 0.9511 1.1974 1.5319 2.4223 0.3880 0.5293 1.2489 5.2570 1.CS21 1.0815 
46 VOC 0.9365 1.1S21 1.5126 2.3951 0.36ZZ 0.521 s 1.2304 5.2469 1.oees 1.C662 
47 voe 0.9224 1.1674 1.4942 2.370-! 0.3769 0.5142 1.2132 5.2382 1.0521 1.0515 
4S VOC 0.9090 1.1535 1.4755 2.3554 0.3719 0.5074 1.1973 5.23C$ 1.0381 1.0375 
49 voc 0.9070 1.1514 1.4737 2.3370 0.3674 0.5012 1.1526 5.23C6 1.0353 1.0349 
50 voc O.S051 1.1494 1.4711 2.3205 0.3632 0.4955 1.1691 5.2306 1.03<7 1.0324 
51 VOe O.S033 1.1476 1.4686 2.3057 0.3594 0.4!303 1.1569 5.2JCG 1.o3co 1.0301 
s• voe 0.9016 1.1458 1.4562 2.2$27 0.3559 0.4356 1.1457 S.23C5 1.02~0 1.0280 
53 voe 0.9CCO 1.1441 1.4o4o 2.2912 0.3526 0.4613 1.1367 5.2306 1.0259 1.0260 
54 voe o.a9as 1.1425 1.4619 2.2714 0.35CO 0.4775 1.1<61 5.23C6' 1.0'240 1.0241 
55 voe 0.6971 1.1410 1ASS9 2.26'30 0.3476 0.4742 1.1186 5.Zl06 1.022:2 1.0224 
56 VOC 0.9266 1.1642 1 .5Zlt 2.2502 0.3454 0.4713 1.1120 5.3297 1.0548 1.0555 
57 VOC 0.9561 1.ZZ74 1.5863 2.25CS 0.'34:36 0.4688 1.1061 5.4268 1.0870 1.0867 
5<! voc 0.9857 1.2706 1.6497 2.2468 0.3421 0.4667 1.1012 5.5279 1.1205 1.1220 
59 voe 1.0154 1.3140 1.7131 2.2443 0.:>40$ 0.4651 1.0$74 5.6269 1.1535 1.1555 
60 VOe 1.0451 1.3573 1.7767 2.2431 0.34CO 0.4639 1.0945 5.72~0 1.1866 1.1890 
61 voc 1.074$ • 1,4008 1.6403 2.2434 0.'3394 0.4631 1.0926 5.6251 1.21 S9 1.2227 
52 voc 1.1047 1.4443 1.5039 2.2451 0.3391 0.40.6 1.0916 5.9242 1.2532 1.2564 
63 voc 1.1346 1.4678 I .S677 2.2462 0.3391 0.4626 1.0916 6.0'233 1 .28€6 1.2S•C2 
64 voc 1.1645 1.5314 2.0314 2.2528 0.3394 0.4631 1.0926 6.1223 ,,32C2 1.3241 
ss voc 1.1944 1.5750 2.C953 2.2588 (1.3400 0.4539 1.094S 6.2214 1.35:!8 1.3581 

0.·\TCM EF.WS 1 H-GAC, 0 



~!'US 1999 FINAL EFS 

lOGY LDGT1 LDGT2 HDGV LDOV lOOT HODY MC 
wyVMT MIX: 0.5987 0.1710 0.07S7 0.0184 0.0022 0.0010 0.03C6 0.0024 
en·F WJ VMT Ml 0.7072 Q.1732 0.0757 0.0209 0.0022 O.C010 O.Q157 0.0021 

COMP EMIS F,_ CQMP l~!S F/4. 

SPES:O FOttUTANT (Fro...,.,.y) (nCI"I·Fr .. w:~y 
IDLE 19.5752 23.1360 :28.5369 < 35.0617 4.2024 5.5539 14.15ao ~3.7 4<."6 20.$924 21.11sa 
3 voc 6.5251 7.7120 9.S123 11.6872 1.4008 1.8513 4.7193 14.5602 6.9975 7.0386 
4 voc 4.7741 5.6787 11.9650 9.6208 1.3299 1.7576 4.4aOS 12.6899 5.1835 5.2015 
5 voc 3.aags 4.5451 5.5479 8.3761 1.2s3a 1.6702 4.2576 11.2899 4.1752 4.1!16 
6 voc 3.2029 3.8255 4.6496 7.4922 1.2019 1.5685 4.0493 10.2331 3.53~7 3.5~"-" 
7 voc 2.7871 3.3295 4.0310 s.soso 1.1441 , .512\ 3.a546 9.4217 3.0918 3.Cla75 
8 voc 2.5291 3.0135 3.6321 6.3105 1.0901 \.4407 3.6725 8.7688 2.8109 2.8048 
e voc 2.33C3 2.7593 3.3243 s.se08 1.0395 1.3738 3.5020 8.2881 2.5324 2.SS53 

10 voc 2.1687 2.S708 3.0750 5.~972 0.9321 1.3112 3.3425 r.esee 2.4136 2.405a 
11 voc 2.0341 2.4056 28685 5.1S:l9 0.9477 1.2525 3.19:l9 7.5010 22638 22556 
12 vee 1.9197 2.2654 2.5940 4.8426 o.sce1 1.1976 3.0528 7.2934 21360 2.1275 
13 voc 1.6210 2.1444 2.5441 4.S621 0.6671 1.14EO 29214 7.0711 2.0251 :Z.Q1E6 
14 voc 1.7:345 203!4 2.4135 4.3077 O.S3CS 1.0977 2.7981 6.9844 1.9276 1.S191 
15 voc 1.6578 1.9444 2.2984 4.0765 0.7S92 1.0523 2.6S24 6.7257 1.8409 1.8325 
16 VOC 1.5889 1.8601 2.1SS7 3.8658 0.7639 1.CC96 2.S737 6.51193 1.7630 1.7548 
17 voc 1.52S<i 1.7837 2.1034 3.8733 o.n3o o.sasa 24716 6.4707 1.6923 1.e543 
18 VOC 1.4697 1.7135 2.0195 3.4972 0.7051 0.9319 2.3756 6.3663 1.6277 1.6199 
19 voc 1.4173 1.e495 1.9429 3.3357 0.6784 0.!$55 22!54 6.2134 1.5ES3 1.5eo7 
20 voc 1.3635 1.5913 1.8774 3.1911 0.6532 0.6632 2.2005 6.1897 1.5102 1.5023 
21 voc 1.3145 1.53a0 1.8138 3.C640 0.6295 O.S319 2.1207 6.1135 1.4570 1.4498 
22 voc 1.2$97 1.4S92 1.7S~i7 2.9476 0.6072 0.8024 2.04S!i 6.0433 1.4083 1.4013 
23 voc 1.2255 1.4442 1.7024 2.8408 0.5&""2 0.7747 1.9748 5.9762 \.3634 1.3566 
24 voc \.1SC4 1.4025 1.G534 2.7427 0.5664 0.7485 1.5082 5.9172 1.3219 1.3154 
25 VOC 1.1551 1.3641 1.6080 2.6524 0.5~78 0.7233 1.13454 5.8597 1.2$34 1.2771 
2$ voc 1.1:222 1.32!2 1.5658 2.5693 0.5302 0.7C07 t.7a63 5.!062 1.2476 1.2415 
27 voc 1.0915 1.2946 1.5256 2.4927 0.5137 0.6769 U3C6 5.7534 1.2141 1.2083 
2S VOC 1.C62S 1.2632 1.4900 2.4221 0.4961 0.5583 1.6781 5.7040 1.152S 1.1772 
29 voc 1.03SS 1.233S 1.4SS7 2.3968 o.~ 0.63!9 1.92S6 5.85e$ 1.1535 1.1491 
30 voc 1.0104 1.2C61 1.4235 2291S5 0.4e96 0.6206 1.5!!20 5.6119 1.1259 '-1207 
31 voc 0.5865 1.1500 1.3932 2.2407 0.45.0S Q.6034 1.5381 s.se91 1.0999 1.0949 
32 voc 0.9639 1.1554 1.3647 2.\!SO M443 O.SS71 1.4967 5.5254 1.0754 1.07C5 
33 voc 0.9425 1.1321 1.3378 2.1411 0.4327 0.571! 1.4577 5.4899 1.0522 1.0475 
34 vee 0.9222 1.1101 1.3123 2.0967 0.421S 0.5574 1.4210 5.4536 1.0~02 1.0258 
35 VOC 0.9029 1.02$2 1.2862 2.0555 0.4115 0.5439 1.38S4 5.4196 1.0095 1.0051 
36 vee 0.5846 1.0695 1.2653 2.0173 0.40151 0.5311 1.3538 5.3S79 0.9897 0.96$ 
37 .voc 0.8671 1.0507 1.2435 1.9818 0.3928 0.5191 1.3232 5.3!88 0.9710 a. seas 
36 voc 0.6505 1.0329 1.2228 1.9488 0.3642 0.5078 1.2944 5.3315 0.9531 0.9492 
39 voc 0.!3-lS 1.0159 1.2031 1.9182 0.3762 0.4972 1.2674 5.3069 0.~61 0.9323 
40 voc 0.8193 0.9998 1.1!43 1.8898 0.35SS o.>~an 1.2420 5.2847 0.9199 0.9162 
41 voc 0.6047 0.$844 1.1~ 1.!634 0.3616 o.4n9 1.2182 s.:ze4a 0.9044 0.9006 
42 voc 0.7907 0.9697 1.1492 1.e38!1 0.35..."0 0.4691 1.1959 5.2472 0.8697 O.SS61 
43 voc o.m3 0.9556 1.1327 1.8161 0.3488 0.4609 1.1750 5.2318 0.8755 0.8720 
44 voc 0.7644 0.9421 1.1169 1.7951 0.3430 0.4533 1.1555 5.2188 0.6619 0.!$6 
45 voc 0.7519 0.9293 1.1018 1.7756 0.3376 0.4462 1.1374 5.2071 0.84:9 0.8456 
46 voc 0.7399 0.91e9 1.0872 1.?576 0.3m 0.4395 1.1205 5.1973 0.6364 0.8331 
47 vee 0.7283 0.904$ 1.07'32 1.7409 0.3279 0.4334 1.1048 5.1!a9 0.!244 0.8212 
48 voc 0.7172 0.8935 1.0697 1.72S7 0.3236 0.4277 1.0903 5.1816 0.8129 0.8097 
<49 voc 0.7154 0.8915 1.0574 1.7123 0.3197 0.4ZIS 1.0770 5.1816 0.8104 0.8074 
SO VOC 0.7138 0.11897 1.0551 1.7003 0.3160 o.41n 1.0647 5.1616 o.8061 O.S052 
51 voc 0.7119 o.am 1.C530 1.6895 0.3\27 0.4133 1.0535 5.16\IS 0.8059 0.8031 
52 voc 0.7103 0.8!63 t.Ol$10 1.6799 0.3097 0.4093 1.043-1 5.181!1 0.!039 o.eon 
53 voc 0.7osa 0.8847 1.0491 1.6716 0.3070 0.40$7 1.0342 5.1816 0.8020 0.7993 
54 voc 0.7074 0.8~ 1.0413 1.6644 0.3046 0.4025 1.0261 5.1816 O.SC02 0.7976 
55 voc 0.7061 0.8816 1.0456 1.6582 0.3024 0.3997 1.01!9 5.1816 o.1sss 0.7560 
56 voc o.ns1 0.9077 1.0824 1.6532 0.3006 0.3972 1.0126 5.2771 0.8190 0.8166 
57 voc 0.7443 0.9337 1.1192 1.6492 0.2990 0.3951 1.0073 5.3725 0.133$6 0.6377 
50 voc 0.7635 0.9597 1.1~ 1.15462 0.2977 0.3934 1.0029 $.4581 0.8603 0.8587 
59 voc 0.7828 0.9858 1.1932 1.6443 O.Z$'36 0.3~20 0.9993 5.5636 0.8811 0.8798 
60 voc 0.8021 1.0119 1.2302 1.6434 0.2958 0.3910 0.9967 5.6591 0.9021 0.9010 
61 voc 0.8214 1.0381 1.2573 1.6435 0.2953 0.3903 0.9950 5.7546 0.92.:30 0.9222 
62 voc 0.8409 1.0644 1.3045 1.6446 0.2951 0.3900 0.9941 5.8501 0.9441 0.9435 
63 VOC 0.!603 1.0S07 1.S•I18 1.&.169 0.295\ 0.3SOO 0.9941 5.9456 0.9663 0.9649 
64 voc 0.8796 1.1170 1.3791 1.6500 0.2953 0.3903 0.99!0 6.0411 o.saa; 0.9S64 
65 voc O.S$93 \.\434 1.4164 1.6543 0.2958 0.3910 0.9967 6.1366 1.C079 1.0080 

4 H-GAC,IX 



2C<!7 HARRIS FINAL EFS 

~DOV LDGT1 lDGT2 HOGV LDDV lDDT HOOV Me 
~""! VMT MIX: 0.69670 0.17102 0.07557 0.01940 0.00221 O.CCCS6 0.03C62 0.00242 

1-Fwy VMT Ml 0.70721 0.17315 0.07667 0.02091 0.00224 0.00097 0.01671 0.00214 
-~ COMP E.MlS F~ CCMi' EMIS ,_..\C 

SPEEO POLLUTANT (Freeway) (ncn·Fre•...,y) 
IOU:: 13.CT2477 15.23695 19.10169 21.32189 o.ccooo 4.29327 13.33S70 42.27684 14.0588 14.0774 
3 voe 4.34159 5.07S9S 5.36723 7.107JO o.occco 1.4310~ 4.44.523 14.09228 4.5863 4.6925 
4 voe 3.20159 3.74973 4.69160 5.996~6 0.9i348 1.35868 4.22033 12.25039 3.5059 3.4Sll8 
5 voe 2.S7541 3.01365 3.76424 5.28873 0.$2~04 1.29108 4.01033 10.68620 2.8494 2.6360 
6 voe 2.19206 2.5.1895 3.17852 4.7S:J."' 0.87979 1.:22791 3.81413 ll.$5651 2.4325 2.4158 
7 YOe 1.91290 2.22947 2.77606 4.:34272 0.93745 1.16SS7 3.63073 9.06596 2.1~9 2.1256 
e voe 1.74025 2.02167 2.51375 4.02168 0.79791 1.11384 3.45918 8.44922 1.9551 1.9364 
9 voe 1.60766 1.86188 2.31158 3. 739!?5 C.7E088 1.C6196 3.29865 7.$6136 1.SCS4 1.78$7 

10 voe l.SCCS6 1.7:3270 2.14870 Z.4S763 C.7'ZS'Z1 1.01357 3.148:33 7.57026 1.68GO 1.6705 
11 voc 1.41278 1.62593 2.01414 3.26126 o.es;73 0.9€623 3.C0751 7.25281 1.SaS7 1.5715 
12 voc 1.33877 1.53596 1.90069 3.05700 O.SE:l28 0.92574 2.67551 a.ssz1o 1.sc:s 1.4878 
13 voc 1.27SS6 USS92 1.80404 2.87236 O.E:l473 0.88589 2.75174 6.TI5S1 1.43..."'0 1.4168 
14 voc 122085 1.39204 1.72007 27C5CS 0.60784 0.84850 2.63560 6.59~54 1.3696 1.3532 
IS VOC 1.17294 1.33326 1.84641 255312 0.58280 0.81341 2.52659 6.43891 1.3141 1.2981 
16 YOe 1.13055 1.26112 1.58113 2.41490 o.5Sil19 0.78045 2.42423 6.30600 1.2646 1.2491 
17 voc 1.09271 1.23440 1.52274 2.29892 0.53700 0.74949 232SOS 6.1S042 1.Zl01 1.2052 
IS VOC LOSSES 1.19220 1,47010 2.1738S 0.51615 0.72039 22376o 6.0SS7:l 1.1759 ueos 
19 voe 1.02779 1.15363 1.42230 :z.oeses 0.49655 0.69'003 2.15268 5.59819 1.1<33 1.12SS 
20 voe 0.$8950 '-11140 1.36939 1.i7357 0.47911 0.66730 207274 5.91684 1.1c-:9 1.0575 
21 voc 0.95036 1.07110 1.31824 1.see;,o CA$078 0.84306 1.59753 5.84238 l.OSSo 1.0457 
Zl voc 0.91474 I .03-!38 1.27164 1.81022 0.44443 0.62029 1.52675 5.77404 1.0:<01 1.0075 
23 vee 0.66210 1.00076 1.:22399 1.7'3863 0.42SC6 0.59654 1.86011 5.71058 0.5943 0.9nS 
24 voc O.SS211 0.96937 1.16951 1.5i':1~1 0.4145;; 0.57564 1.79735 5.65111 0.9522 O.S404 
25 voe 0.8244-4 0.54136 1.15367 1.61253 0.4CCS5 0.5Sil61 1.7"'..S24 5.59:06 0.5222 C.9107 
26 voe 0.79862 0.914SS 1.12023 1,55659 0.38611 0.5.158 1.53258 5.54199 0.8343 0.8832 
27 voc o.nsos 0.89047 1.08918 1.50584 0.37SC0 0.52479 1.E:3CCS 5.4S149 o.aess O.BS76 
26 voe 0.75267 0.66784 1.06027 1.45871 0.36460 0.50697 1.58084 5.44335 0.6444 0.8338 
29 voc o.n21 a 0.64632 1.033<!8 1.41523 0.35385 0.4SS87 1.53405 5.39743 0.8218 0.81\S 
30 vee 0.712!0 0.6:2~ 1.00e01 1.37510 0.~72 0.47973 1.49015 5.35303 a.ec-or 0.7SC8 
31 voe 0.69450 O.S0761 0.98430 1.33602 0.33415 o.4So41 1.44677 5.31192 c. nos 0.7713 
32 vee 0.6TI46 0.78998 0.96200 1.30374 0.3'2519 0.45386 1.4CS78 5.27Zl9 0.7623 07529 
33 voc 0.66135 O.TI33S 0.940$9 1.27204 o.JJe71 0.44204 1.37305 5.23473 0,74-4$ 0.13S"S 
34 voe 0.6~610 0.75765 0.92114 1.24<70 O.SC873 0.43090 1.33545 5.19943 o:nsz 0.71$3 
35 vee 0.6:3167 0.74279 O.S0237 1.21553 0,30\22 0.42041 1.30588 5.16628 0.7126 0.7039 
36 voc 0.61799 0.72869 0.6B4S8 1.19037 0.29415 0.41054 1.27521 5.13536 o.esra 0.6693 
37 voe 0.60500 0.715:31 0.86769 \.16707 0.28749 0.40125 1.24e37 5.10676 0.€8:37 0.5754 
38 voe O.SS254 0.70258 O.SS1e3 1.14549 0.29124 0.39252 1.21925 5.0$045 0.6704 0.6623 
39 vee o.saoss 0.69045 0.836:34 1.12550 0.27536 0.36432 1.19377 5.05648 0.6577 0.6498 
~0 voc 0.56963 0.67887 0.82175 1.\0699 0.26984 0.37662 1.16985 5.03481 0.84S6 0.537S 
41 vee 0.55669 0.66781 0.80783 1.08986 0.25467 0.36940 1.14742 5.01546 0.63-'1 0.6295 
42 voe O.S4a62 0.65724 0.79451 1.07402 0.25982 0.362e3 1.12641 4.99633 0.6231 0.61$0 
43 voc 0.5:3678 0.64710 0.78176 1.05936 0.25529 0.35031 1.10676 4.98330 0.6125 O.e052 
44 voe 0.52935 0.63739 0.76954 1.04587 0.25106 0.35040 1.06841 4.97032 0.6025 0.5953 
45 voe 0.52030 0,62806 0.7S781 1.03343 0.24711 0.34489 1.07130 4.95918 0.55~0 0.5858 
46 voe 0.51159 0.61909 0.74655 1.02199 0.24344 0.339TI 1.05539 4.94967 0.5938 0.5767 
47 voc 0.50322 0.61046 0,73572 \.01149 0.24004 0.33502 1.04064 4.94152 O.S750 o.~eso 

48 YOe 0.49518 0.60218 o.ns32 1.C~t91 0.23689 0.33053 1.17.2599 4.93440' c.se~s o.sses 
49 voc 0.49405 0.60057 0.72380 0.9933$ 0.233$9 o.J2esa 1.01442 4.93440 O.SS-48 O.S581 
50 voc 0.49297 0.59954 0.72238 0.98574 0.23133 0.32286 1.00288 4.93440 0.5~3 0.5."56 

51 voc 0.49196 0.59676 0.72103 0.97833 0.22690 0.3\947 0.99234 4.93440 0.5618 0.5553 
52 voc 0.49100 o.ssns o.11sn 0.97294 0.22669 0.31640 0.58278 4.93440 0.5€C5 0.5541 

53 voc 0.49009 0.59679 0.71857 0.96773 0.22471 0.3\362 0.97417 4.93440 o.s:o2 0.5529 
S4 voc 0.48924 0.59588 0.71743 0.96:328 0.22293 0.31115 0.96649 4.93440 0.55S1 0.5518 

55 voc 0.48842 0.59502 0.71635 0.55956 0.22137 0.30837 0.!15971 ~-93440 O.~iO 0.5508 
56 voc 0.50073 0.60776 0.73'227 0.95656 0.22001 0.30707 0.95361 5.02746 0.5690 0.56:30 

57 voe 0.51306 0.62053 0.74623 0.95426 0.21885 0.30S45 0.94879 5.12051 O.~B\0 0.5752 
58 voc 0.52$44 o.e=s 0.76425 0.95255 0.21789 0.30411 0.94463 5.21357 0.5931 0.5875 
59 voc 0.53765 0.64620 0.78031 0.9517'3 0.21713 0.30304 0.94131 5.30662 0~6CS3 o.ssss 
SO YOC 0.55029 0.65909 0.79641 0.95150 0.21655 0.30224 0.93682 5.39997 0.6176 0.61:1.3 

61 voe 0.56276 0.67201 0.!1255 0.!15195 0.21617 0.30171 0.93717 5.49273 0.6299 0.6247 

62 vee 0.57525 0.6B495 0.82673 0.95309 0.215ilB 0.30145 0.936:35 5.58578 0.6423 0.6373 

63 vee o.san8 0.69793 0.84494 0.95493 0.215i6 0.30145 0.936:35 5.67SS4 Cl.$547 0.6499 

64 vee 0.60033 0.71093 0.86119 0.95747 0.21517 0.30171 0.93717 5.77190 o.ean 0.6625 
as vee 0.61:290 0.72395 C.Sn46 o.sea73 0.21655 0.30:224 o.93eS2 s.ee495 0.67$8 0.6752 

--·. -~,..,,a~ 7 H-OAC, CE 



El Paso TCMs 

Transportation Control Measure Commitments 
El Paso Area Ozone Nonattainment Area 

1993 Rate-of-Progress State Implementation Plan 
Texas Natural Resource Conservation Commission 

1 

2 

3 

CURRENT 
TCM CATEGORIES 

Transit Terminals (Park-and-Ride Lots) 
Traffic Surveillance System 
CNG Fueling Facility -PublicTransportaticn 

*indicates number has been rounded for 
consistency 

tcm-ep 
6-12-96 

PROJECT 
SIZE 

ESTIMATED 
EMISSIONS 
REDUCTION 

(lb/day) 

1 terminal 4 
1 project 670 

1 facility .---------'-18:, 

) o:~:) lbslday 

tons/day 
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EL PASO 
METROPOLITAN PLANNING ORGANIZATION 

February 28, 1996 

Mr. AI Giles, Manager 
Transportation Planning Section 
Texas Natural Resource Conservation Corrunission 
12100 Park 3; Circle, Bldg. E., MC • 164 
P.O. Box 13087 
Austin, TX 78711-3087 

Mr. Giles: 

The Transportation Advisory Board approved changing the Transportation Control 
Measures (TCMs) for the El Paso Metropolitan Planning Organization on January 
26, 199.6. The newly adopted TCMs for El Paso are the Northeast Transit 
Terminal; the IH-10/US 54 Traffic Surveillance System; and the CNG Fueling 
Facility. These new TCMs replace the previously approved list which contained 
10 categories and listed 15 TCM projects. Attached is a copy of the TAB 
resolution appro>ing the new TCMs. 

I would like to thank you and your staff in assisting the MPO through this 
process. Please keep us informed as you submit these TCMs to the En>ironrnental 
Protection Agency for their approval. 

an 
Tran ortation Advisory Board 

LFIRD/lg 

Two Civic Ctm<r Plo•• . El Palw>, T•.xa• 79901·1196 C'ISJ ''14017 r •• (JIUJ S4t-40lt 



Item 3 

Item 4 

Item 6 

Item 7 

Item 8 

Item 9 

Item 12 

Item 13 

RESOLUTIONS 

TRA.NSPORTAT!ON ADVISORY BOARD FOR THE 
EL PASO URBAN TRANSPORTATION STUDY 

MEETING· JANUARY 26, 1996 

The Transport~tion Advisory Board (TAB) for the El Paso Urban Transportation Study 
(EPUTS) approved the minutes for the December 8, 1995 meeting. 

The TAB for the EPUTS approved the 1996 Schedule of Meetings. 

The TAB for the EPUTS approved the revised list of Tr~nsportation Control Measures 
(TCMs) and moved that the list be transmitted to the Texas Natural Resource 
Conservation Commission (WRCC). 

The TAB for the EPUTS approved Sun Metro's 1996 ADA Paratransit Plan. 

The TAB for the EPUTS tabled the reprogramming of planning funds for the Fabens port
of-entry and amending the FY1996 Unified Work Program for one (1) month; and 
appointed Senator Peggy Rosson and State Representative Pat Haggerty to eva!uare the 
use of transportation planning funds for feasibility studies for road projects. 

The TAB for the EPUTS approved the amendments to the FY1996 UWP to include New 
Mexico and the Federal Highway Administration (FH\VA) ?laMing Funds prozrammed 
for the City of Sunland Park, New l'<!exico. 

The TAB for the EPUTS denied the inclusion of Ft. Bliss to the TAB as a voting member 
and moved to add Ft. Bliss to the TAB Work Committee List. 

The TAB for the E.PUTS approved that the following projects be submitted to the Texas 
Transportation Commission for funding: 

a) Approval to construct main lanes and structures from Zaragoza Road interohange 
to IH-10 at an estimated cost of $23.4 million. 

b) Approval to construct two (2) additional lanes from Tom Mays Park to the IH-!0 
Interchange at an estimated cost of $3.9 million. 

c) Approval to conduct a feasibility study of a new highway to bypass the congested 
portions ofiH-10 from NM 404 interchange with IH-10 to Loop 375. 

Francis, Chairman 
tion Advisory Board 

January 26 1996 
Date 

APPROVED AS TO FORM: 

Da.M il Ury f tF'--

City Attorney 



NORTHEAST TRANSIT TERMINAL EL PASO, TEXAS 1998 FORECAST YEAR 
19 Feb 96 - Revised emission rates: Tier!, the Motorist's Choice program, and th~ RVP (7.0) control strategie• 

TCM 
$425,000 City of El Paso Funds 

ASSUMPTIONS: 
51 cars have been remo..,ed as a result of new bus service made 3Vailabl;;; through lhe 

Transit Terminal. 
Distance of Tr:msit Terminal to CBD Is 12.6 miles one way. 
No new buses are operating as a result of the Terminal (thus there are no additional bus 

emissions). 
Vehicles replaced would have used freeway for a portion of the trip, resulting in an :ayeragc 

speed of 35 MPH. 

,!;;MISSION CALCULATIONS: 
1. CALCULATE DAILY VMT OF VEHICLES REMOVED 

NO. OF AUTOS • (DAI1.. Y TRIP LENGTH • 2) =DAILY VMT SAVED 
51 25.2 Ml 1.285.20 

2. CALCULATE DAILY VEHICLE EMISSIONS SAVED 
DAILY VMT SAVED • 35 MPH COMPOSITE E.R."' EMISSIONS SAVED (DA!L. Y) (ANNUAL) 

VOC 1,285.20 1.45603 G/MI 1.8739 KG 487.20 KG 
CO 1,285.20 10.95906 G/MI 14.0846 KG 3,662.00 KG 
NOX 1,265.20 2.19715 G/MI 2.8238 KG 734.18 KG 

COST/ BE~~EIJ ANAL.Y$1$: 
1. CAL.CULA TE ANNUAL PROJECT COSTS 

PROJECT COST I USEFUL LIFE= ANNUAL COST 
S425,000 20 YRS S2f,250 

2. CALCUAL TE COST PER KG REMOVED 

voc 
co 
NOX 

ANNUAL COST I !:MISSION BENEFIT= COST PER KG REMOVED 
$21,250 487.20 KG $43.62 
s21,2So ;;,eez.oo KG ss.eo 
$21.250 734.18 KG $28.94 

Data Sourc:es: 
1967 El Paso Travet Demand Model C3llbraticn & Vallda\ion 

(Avg. Freeway Speed) 
MOBILE 5.0 (1996 Emi&5icn Ri!(03 fer Tier I, the Motorist& Chci~e program and reduced RV? 7.0 eontr~l strategies). 
Sun Metro (No. of Autos Removed. U•efullife of Project) 



FREEWAY SURVEILLANCE PROJECT: IH·10 & US S4 
EL ~ASO, TEXAS 

199S I=OR~CA.ST YEAR 

19 Foe 98 • RcMSAd smlsslort ntn: Tlet I, th6 Motor!st't C.l'lcle9 ~rogrJm. a.,d !ntf RYP (7'.0) Cll'ltro/ s:rat~tg/as 

TCM 
1993 TIP Project $7,876.540 CMAQ 

~SS\JMPTIONS: 
Proja:ct consist! of incident detection and respcn3e, which has an eNectiveness rate cf 50%. 
VMT count gn freeways in 1987 w2s 3, 791,388. This figure l$ being increased by 10% to acecunt for additional 

traffic to 1996 (4,170,527 total). 
lnclaent rsspons<l will l:>e operation~! daily between 7:00AM and 8:00PM. 
85% of dally VMl' occurn during hours of operation af surveillance. 
Traffic speed during incidents isS MF'H. 
Avg. freeway 'peed (free fiow) Is 34 MPH (CBO Fringe area tt~e). 

EMISSION Ct!,l CULATIONS: 
1. CALCULATE VMT OURING HOURS OF Oi'EFU.TION 

DAILY FREEWAY VMT" PCT OUF\ING OPERATING HOURS" AFFECTED VMT 
4,170,~27 65.00% 2,710,843 

2. CALCULATE VMT SUBJECT TO INCIDENTS 
Af'FECTS'O DAIJ.. Y f'~EEWAY V!>IT " NONRECURRING PCT: INCIDENT VMT 

:2,710,843 4,90% 132.531.3 
3. CAJ..CULATE VMT WHICH WILL FLOW FREELY AS A RESULT OF THe PROJECT 

INCIDENT VMT • EFFECTIVENESS RATE= INCIDENT VMT IMPROVED BY PROJECT 
132.631.3 50.00% 66,415.6 

4. CAJ..CULAl"E EMISSIONS OF INCIDENT TRAFFIC NOT FLOWING AT FRES. SPEED 
INCID5f'ff VMT • e; MPH E.R. = EMIS310NS OF INCIDENT TRAFFIC 

vee G6,415.6 e.osoo OIMI 402.479 I<G 
CO M,415.6 56.7102 GJMI 3,766.444 KC 
NOX 66.415.6 2.7244 Gl~\1 180.943 KG 
5. CALCUAL TE Elo•!ISSIONS OF FREE FLOWING TRAFFIC 

INCIDE~JT VMT • 34 MPH E.R. = EMISSIONS OF FREE FLOWING TRAFFIC 
VOC 66.415.6 1.4867 GIMI 98.740 KG 
CO 88,415.6 11.2339 Gn.-11 748.107 KG 
NOX 66,415.6 2.1S7S G/MI 145.304 1<13 
6. CALCULATE EMISSION SENEFIT OF PROJECT 

INCIDENT EMISSIONS· FREE FLOW EMISSIONS= DAILY eMISSION BENEFIT 
VOC 402.479 KG ·. 98.740 KG :W3.739 KG 
CO 3.766.444 KG 746.107 KG 3,020.338 KG 
NOX 180.943 KG 145.304 KG 35.639 KG 
7. CONVERT TO ANNUAL BENEFIT 

voc 
co 
NOX 

OAILY EMiSSION BENEFIT • WORK DAYS= ANNUAL BENEFIT 
303.739 KG 260 76,972 KG 

3,020.338 KG :Z$0 7SS,2SS KG 
35.639 KG 260 9,286 KG 

COSTI BENEFIT ANALYSIS; 
1. CA~CVLATE ANNUAL PROJECT COST 

PROJECT COST I USE LIFE OF EOUIPMIONT ~ANNUAL COST 
$7,878,540 !! YRS Sl ,!i75,30S 

:2. CALCULATE ANNUAL COST PER KILOGRAM REMOVE:O 
ANNUAL COST I ANNUAL SAVINGS" COST PER KG REMOVED 

VOC $1.575,308 78,972 KG $19.95 
CO .51,575,308 785.2SS KG $2.01 
NOX $1,575,308 9,266 KG $170.01 

Data SourcE!s: 
Congestion Management Air Quality Analysi• Methodology, TxOOT, 1993 (M~odology, 

Useful Life of Prcjed) 
Jeffrey A. Lindley, Urb.sn Freeway Congntion: Ouarrtlflcatlon of t11e Problsm and 

Effectivene"-S of PotlilnUol Solutions. 1987 (Nonrecurring %) 
1987 El Paso Tra·;el Demand Model Call~ration & Validation {11l87 Freeway VMT. 

Freeway Speed) 
MOBILE 5.0 (1998 Emission Rille forTiar I, Motori•t's Choice program and RVF 7.0 control ~trstegJe.s) 
TxDOT (Project Description) 



CNG FUELING FACILITY EL PASO, TEXAS 1996 FORECAST YEAR 
19 Feb 9S- Revised emission ret~: Tier I. the MQtcrisl's C:hcice program, and the RVP (7.0) eontmlstra:esies 

TCM 
1993 TIP Froject $1,400,000 CMAQ 
1995TIPProject $ 501,000 FTASec.9 
Total Cost $:2,651,000 {including Non-TIP Funds) 

g~UMpTJONS~ 
Project will allow the 215 alternatively fl,leled vehicles in the Sun Metro fleet to refuel at their own facilitt. 

saving the 28-mile rol,lnd trip to the present faeJJJty. 
Emission rate used is for 1996 Heavy Duty Diesel Vehicle from the revised emission rates 

fer the Mct<;>rist's Choice and reduced RVP (7.0) control strategies. 
Alternative fuel credit is calculated at a :2~% reduction from HDDV emission rates. This is to account for the 

fact that alternative fuel buses have a lower emission rate tl1an HDDV's. EPA has not developed 
an emission rate for alternative fuel vehicles. 

Suse'i will travel at SO MPH, the average network speed, due to the fact tha! IM'I do not earry pass angers 
to and from the fueling facility. 

EMISSION CALCULATIONS; 
1. CALCULATE DAILY VMT SAVINGS 

#BUSES • DAILY MILES SAVED • DAILY VMT SAVINGS 
:215 28 6,0:20 

2. CALCULATE DAILY EMISSION BENEFITS 
DAILY VMT SAVINGS • 30 MPH E.R. ·ALTERNATIVE FUEL CREDIT::: DAlLY EMISSION BENEF 

VOC 6,020 1.6012 GIMI 0.75 8.1324 KG 
CO 6,020 6.0305 GIMI 0.75 36.2578 KG 
NOX 6,020 12.7601 G!l'.ll 0.75 57.7021 KG 

3. CALCULATE ANNUAL EMISSION BENEFITS 
DAILY EMISSION BENEFIT • WORK DAYS"' ANNUAL EMISSION BENEFIT 

VOC 6.132.4 KG 280 2,114.42 KG 
CO 36.2578 KG 260 9.427.03 KG 
NOX 57.7021 KG 260 15,00:2.54 KG 

,CQ.STI SENEFIT ANALYSIS: 
1. CALCULATE ANNUAL PROJECT COSTS 

PROJECT COST I USEFUL L!FE =ANNUAL COST 
$2,651,000 20 YRS $13:2,550 

:2. CALCULATE ANNUAL COST PER KILOGRAM REMOVED 
ANNUAL COST I ANNUAL SAVINGS= COST PER KG REMOVED 

VOC $132,550 2,114.42 KG $62.69 
CO $132,550 9,427.03 KG $14.06 
NOX $132.550 15,002.54 KG $B.e4 

Data Sources: 
1967 El Paso Travel Demand Model Calibration & Validation 

(Weighted Avg. Netvrorl< SpO<!d) 
MOBILE 5.0 (Revised Emi•sion Rate for 1S96 Heovy Outt Dle3el venicle. Motorist's Cnelce ;;n<l RVP 7.0 centre! strat<gies) 

TxDOT (Project Descrtptian) 
Sun Metre (Project Cost) 



El Paso 1996 Summer Time Period 1 VOC Emission Rates (grams/mile) 

~Q~~ LC~V LQ~Tl LQ!::ii~ MQ!:jV LIH2~ LQQT HQQV M!: 
3 8.83396 10.87212 17.25403 18.97498 1. 70093 2.40350 5.69445 14.08075 
4 6.56119 8.14838 12.89870 15.73942 1.61487 2.28189 5.40634 11.87424 
5 5.26154 6.55954 10.30422 13.72514 1.53451 2.16835 . 5.13732 10.24000 
6 4.42183 5. 51946 8.58303 12.25611 1.45944 2.06226 4.88599 9.00649 
7 3.83562 4. 78766 7.36386 11.09095 1.38927 1.96310 4.65104 8.05933 
8 3.44960 4.29479 6.52854 10.21811 1.32363 1.87035 4.43129 7.32061 
9 3.15011 3.91051 5.88086 9.45463 1.26220 1. 78355 4.22564 6.73618 

10 2.90685 3.59804 5.36028 a.nzo6 1.20468 1.70227 4.03308 6.26766 
11 2.70456 3.33805 4.93311 8.15911 1.15080 1.62613 3.85269 5.88737 
12 2. 53302 3.11742 4.57619 7.60674 1.10029 1.5S4n 3.68360 5.57504 
13 2.38511 2.92697 4.27307 7.10748 1.05293 1.48784 3.52504 5.31559 
14 2.25571 2. 76008 4.01185 6.65509 1.00849 1.42505 3.37627 5.09759 
15 2.14108 2.61185 3.78367 6.24422 0.96678 1.36611 3.23662 4.91235 
16 2.03841 2.47861 3.58189 5.87029 0.92761 1.31076 3.10549 4. 75313 
17 1.94555 2.35756 3.40140 5.52931 0.89081 1.25876 2.98229 4.61468 
13 1.86081 2. 24652 3.23826 5.21782 0.85622 1.20988 2.86650 4.49285 
1'1 1. 78289 2.143n 3.08940 4.93276 0.82371 1.16393 2.75763 4.38439 
20 1.70931 2.06045 2.96643 4.67599 0.79312 1.12071 2.65523 4.28670 
21 1.64528 1.98767 2.85445 4.44740 0. 76434 1.08005 2.55888 4.19m 
22 1.58662 1. 92079 2.75165 4.23811 0. 73725 1.04178 2.46821 4.11586 
23 1.53262 1.85903 2.65671 4.04625 0.71175 1.00574 2.38284 4.03982 -· <• 1.48270 1.80174 2.56859 3.87016 o.68n4 0.97181 2.30245 3.96861 
25 1.43637 1. 74838 2.48645 3. 70838 0.66512 0.93985 2.22673 3.90148 
26 1.39322 1.69855 2.40961 3.55958 0.64382 0.90974 2.15539 3.83788 
27 1.35290 1.65188 2.33753 3.42259 0.62374 0.88138 2.08818 3.7n38 
29 1.31513 1.60808 2.269n 3.29635 0.60482 0.85464 2.02484 3.71972 
29 1.27965 1.56692 2.20600 3.17992 0.58699 0.82945 1.96516 3.66471 
3J 1. 24624 1.52819 2.14593 3.07244 0.57019 0.80571 1.90891 3.61223 
31 1.21473 1.49172 2.08930 2.97317 0.55436 0. 78334 1.85590 3.56227 
32 1.18495 1.45736 2.03595 2.88141 0.53944 o. 76226 1.80596 3.51480 
33 1.15675 1.42498 1.98568 2.79654 0.52539 0.74240 1. 75890 3.46987 
34 1.13002 1.39446 1.93837 2. 71801 0.51215 0.72369 1.711,59 3.42751 
35 1.10463 1.36570 1.89386 2.64531 0,49968 0. 70608 1.67286 3.38780 
36 1. 08050 1.33859 1.85205 2.sn99 0.48795 0.68950 1.63358 3.35078 
37 1.05752 1.31304 1.81279 2.51565 0.47691 0.67390 1.59662 3.31650 
38 1.03562 1. 28897 1.n6oo 2.45791 0.46654 0.65924 1.56188 3.28498 
39 1.01472 1.26629 1.74154 2.40444 0.45679 0.64546 1.52924 3.25626 
40 0.99475 1.24492 1.70930 2.35495 0.44763 0.63253 1.49860 3.23030 
41 0.97565 1. 22477 1.67916 2.30914 0.43905 0.62040 1.46987 3.20712 
42 0.95736 1.2o5n. 1.65099 2.26679 0.43101 0.60904 1.44295 3.18660 
43 0.93981 1.18783 1.62465 2.22767 0.42349 0.59841 t.41n8 3.16860 
44 0.92297 1.17087 1.60003 2.19158 0.41647 0.58849 1.39427 3.15305 
45 o.9o6n 1.15479 1.57694 2.15833 0.40992 0.57924 1.37236 3.13970 
46 0.89117 1.13950 1.55522 2.12m 0.40384 0.57064 1.35198 3.12831 
47 0.87611 1.12491 1.53469 2.09975 0.39819 0.56266 1.33308 3.11855 
48 0.86181 1.11098 1.51516 2.07414 0.39297 0.55529 1.31560 3.11002 
49 0.86013 1.10916 1.51204 2.05088 0.38816 0.54849 1.29949 3.11002 
50 0.85855 1.10743 1.50910 2.03001 0.38374 0.54225 1.28471 3.11002 
51 0.85705 1.10580 1.50633 2.01142 0.37971 0.53655 1. 27121 3.11002 
52 0.85564 1.10425 1.50371 1.99502 0.37605 0.53138 1.25897 3,11002 
53 0.85429 1.10279 1.50124 1.98072 0.37276 0.52673 1.24 794 3.11002 
54 0.85302 1. t0140 1.49889 1.96846 0.36982 0.52257 1.23809 3.11002 
55 0.85181 1.10008 1.49667 1.95818 0.36722 0.51891 1.22941 3.11002 
56 0.88412 1.14976 1.sm1 1.94983 0.36497 0.51572 1.22186 3.21876 
57 0.91649 1.19951 1.65885 1.94338 0.36305 0.51300 1.21542 3.32751 
58 0.94890 1. 24931 1.74010 1.93879 0.36145 0.51075 1.21009 3.43626 
59 0.98137 1.29916 1.82144 1.93604 0.36018 0.50896 1.20583 3.54500 
60 1.01388 1.34907 1.90286 1.93514 0.35923 0.50761 1.20265 3.65375 
61 1.04644 1.39902 1.98437 1.93607 0.35860 0.50672 1. 20054 3.76249 
62 1.07903 1.44901 2.06595 1.93885 0.35829 0.50628 1.19948 3.87124 
63 1.11166 1.49905 2.14761 1.94350 0.35829 0.50628 1.19949 3.97999 
b4 1.14433 1.54912 2.22932 1.95004 0.35860 0.50672 1.20054 4.08873 
65 1.17703 1. 59923 2.31111 1.95851 0.35923 o. 50762 1. 20Z65 4.197"8 
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El Paso 1996 Summer Time Period 1 CO Emission Rates (grams/mile) 

SQ~!:s:f L~H.i~ LQ~iT1 LQ~TZ HQ~V LQQ:t LQQT HQQV ~~ 3 80.25406 104.58652 152.83388 220.77815 5.47653 6.30152 39.29140 151.73120 4 61.65607 80.40222 117.73409 201.71559 5.04724 5.80757 36.21147 121.00894 5 so .37383 65.50882 95.35751 184.70470 4.66008 5.36208 33.43378 98.83479 6 42.80699 55.44574 79.93062 169.50104 4.31045 4.95978 30.92531 82.47202 
7 37.38841 48.22224 68.73784 155.89125 3.99431 4. 59603 28.65723 70.15134 8 33.32358 42.80768 60.30998 143.69005 3.70811 4.26670 26.60384 60.70078 9 30.16589 38.61310 53.77774 132.73552 3.44868 3.96820 24.74258 53~32710 

10 27.64500 35.27727 48.59351 122.88617 3.21325 3.69730 23.05347 47.48166 
11 25.58757 32.56647 44.39626 114.01831 2.99934 3.45117 21.51880 42.77821 12 23.87746 30.32292 40.93875 106.02335 2.80477 3.22729 20.12288 38.93959 
13 22.43398 28.43643 38.04681 98.80612 2.62760 3.02343 18.85179 35.76381 
14 21.19931 26.82m 35.59464 92.28282 2.46611 2.83761 17.69316 33.10138 
15 20.13098 25.43854 33.48936 86.38026 2.31876 2.66806 16.63597 30.84027 
16 19.19717 24.22502 31.66118 81.03313 2.18418 2.51321 15.67048 28.89548 17 18.37354 23.15375 30.05698 76.18459 2.06116 2.37166 14.78789 27.20186 
18 17.64116 22.19891 28.63560 71.78380 1.94862 2.24216 13.98044 25.70915 
19 16.98518 21.34026 27.36504 67.78615 1;84557 2.12360 13.24113 24.37828 
20 16.30759 20.61172 26.315S2 64.15222 1.75116 2.01496 12.56379 23.17882 
21 15.60573 19.80771 25.23198 60.84676 1.66461 1.91537 11.94280 22.08694 
22 14.96627 19.06993 24.24194 57.83868 1.58521 1.82401 11.37319 21.08421 23 ,, .38095 18.38934 23.33221 55.10042 1.51236 1. 74018 10.85047 20.15614 24 13.84298 17.75871 22.49208 52.60744 1.44548 1.66323 10.37064 19.29160 25 13.34669 17.17224 21.71300 50.33789 1.38407 1.59257 9.93008 18.48221 26 12.88733 16.62524 20.98792 48.27232 1.32769 1. 52770 9.52556 17.72137 
27 12.46095 16.11397 20.31136 46.39343 1.27592 1.46813 9.154\6 17.00435 28 12.06415 15.63536 19.67863 44.68587 1.22841 1.41346 8.81327 16.32745 29 11.69405 15.18684 19.08607 43.13599 1.18482 1.36330 8.50053 15.68822 30 11.34818 14.76630 18.53055 41.73155 1.14486 1.31732 8.21382 15.08482 31 11.02439 14.37197 18.00948 40.46173 1.10826 1.27521 7.95124 14.51574 
32 10.72082 14.00224 17.52063 39.31697 1.07479 1.23669 7.71108 13.9?998 33 10.43580 13.65573 17.06215 38.28876 1.04422 1.20152 7.49180 13.47710 34 10.16790 13.33121 16.63231 37.36957 1.01637 1.1691,8 7.29199 13.00607 35 9.91581 13.02751 16.22966 36.55275 0.99107 1.14037 7.11046 12.56670 36 9.67837 12.74353 15.85278 35.83253 0.96816 1.11401 6.94608 12.15797 37 9.451,53 12.47827 15.50043 35.20387 0.94750 1.09023 6. 79786 11.77971 38 9.21,333 12.23076 15.17133 34.66241 0.92897 1.06891 6.66491 11.43075 39 9.04390 12.00002 14.86428 34.20445 0.91246 1.04992 6.54648 11.11031 40 8.85543 11.78513 14.57815 33.82690 0.89788 1.03311, 6.44186 10.81738 41 8.67719 11.58515 11,.31176 33.52716 0.88511, 1.01848 6.35046 10.55078 42 8.50845 11.39910 14.06381 33.30325 0.871,17 1.00586 6.27176 10.30883 43 8.34858 11.22602 13.83313 33.15376 0.86491 0.99520 6.20532 10.09004 
" 8.19693 11.06486 13.61837 33.07759 0.85731 0.98646 6.15077 9.89221 45 8.05288 10.91447 13.41819 33.07430 0.85132 0.97957 6.10781 9. 71330 46 7.91581 1o.ms4 13.23100 33.14381 0.84691 0.9741,9 6.07619 9.55071 47 7.78509 10.64065 13.05510 33.28664 0.84406 0.97122 6.05574 9.40125 48 7.66010 10.51419 12.88873 33.50371 0.84276 0.96971 6.04636 9.26177 49 7.66010 10.51419 12.88873 33.79648 0.84298 0.96997 6.04800 9.26177 50 7.66010 10.51419 12.88873 34.16689 0.84475 0.97200 6.06065 9.26177 51 7.66010 10.51419 12.88873 34.61739 0.84806 0.97581 6.08439 9.26177 52 7.66010 10.51419 12.88873 35.15115 0.85293 0.98142 6.11936 9.26177 53 7.66010 10.51419 12.88873 35.77167 0.85939 0.98886 6.16574 9.26177 54 7.66010 10.51419 12.88873 36.48338 0.86748 0.99816 6.22378 9.26177 55 7.66010 10.51419 12.88873 37.29112 0.87725 1.00940 6.29382 9.26177 56 8.76728 12.33221 15.36797 38.20081 0.88873 1.02261 6.37621, 11.49227 57 9.87447 14.15022 17.84715 39.21877 0.90201 1. 03789 6.47150 13.72278 
sa 10.98166 15.96822 20.32639 40.35258 0.91716 1.05532 6.58015 15.95328 
59 12.08884 17.78621 22.80563 41.61066 0.93425 1. 071,99 6.70281 18.18378 . 60 13.19603 19.601,23 25.28488 43.00241 0.95340 1.09702 6.84020 20.41428 61 14.30322 21.42221 27.76410 44.53859 0.97472 1.12155 6.99313 22.64476 62 15.1,1040 23.24020 30.24333 46.23126 0.99832 1.14871 7.16249 21, .87521, 
63 16.51756 25.05824 32.72260 48.09395 1.02436 1.17867 7.31,931 27.10576 61, 17.621,73 26.87625 35.20178 50.14191, 1.05300 1.21162 7.55476 29.33624 65 18.73192 28.69,24 37.68105 52.39203 1.08440 1.24776 7. 78009 31.56676 
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El Paso 1996 Summer Time Period 1 NOx Emission Rates (grams/mile) 

~Q!:!:s:l ~Q~Y ~Q~T) ~Q~TZ HQ~v LQQ~ l QQI HQQY ~!; 
3 2.28906 2.53085 2.88385 4.56874 2.82175 3.24855 25.92682 0.901!48 
4 2. 10597 2.33072 2.69233 4.61601 2. 70291 3.11173 24.83485 0.86895 
5 1. 99484 2. 20973 2.57807 4.66329 2.59275 2.98491 23.82268 0.83614 
6 1.91991 2.12881 2.5o287 4.71057 2.49061 2.86732 22.88422 0.80955 
7 1.86581 2.07117 2.45032 4.75785 2.39590 2.75828 22.01398 0.78867 
8 1.82486 2.02833 2.41214 4.80513 2.30806 2.65716 21.20694 o.mo2 
9 1. 79279 1.99559 2.38372 4.85240 2.22661 2.56JJ8 20.45851 0.76215 

10 1. 76700 1.97007 2.36225 4.89968 2.15107 2.47643 19.76454 0.75560 
11 1. 74584 1.94993 2.34591 4.94696 2.08106 2.39582 19.12123 0.75296 
12 1. 72822 1.93390 2.33349 4.99424 2.01619 2.32114 18.52516 o. 75382 
13 1. 71334 1.92111 2.32411 5.04151 1.95611 2.25197 17.97314 o.75n8 
14 1. 70067 1. 91089 2.31714 5.08879 1.90052 2.18798 17.46240 0.76449 
15 1 .689n 1. 90275 2.31208 5.13607 1.84913 2.12882 16.99025 o.ms7 
16 1.68035 1 .89632 2.30857 5.18335 1.80170 2.07420 16.55437 0.78471 
17 1.6n14 1.89128 2.30632 5.23062 1. 75797 2.02386 16.15257 0.79758 
18 1.66498 1.88741 2.30510 5.2n9o 1. 11n4 1 .9n55 15.78295 0.81189 
19 1.65869 1.88449 2.30471 5.32518 1.68081 1.93504 15.44368 0.82735 
20 1.65969 t. 88592 2.30885 5.37246 1.64702 1.89613 15.13319 0.84370 
21 1.66904 1.90108 2.32655 5.41973 1.61620 1.86065 14.85002 0.86071 
22 1.6n65 1.91526 2.34315 5.46701 1.58821 1.821!43 14.59283 0.87813 
23 1.68563 1.92856 2.35875 5.51429 1.56292 1. 79932 14.36050 o.895n 
24 1.69306 1.94106 2.37344 5.56157 1.54022 1.m18 14.15193 0.91344 
25 1. 70000 1. 95262 2.36731 5.60684 1.52001 1.74991 13.96620 0.93095 
26 1. 70652 1.96389 2.40041 5.65612 1.50220 1.72940 13.80252 0.94817 
27 1.71266 1.97433 2.41261 5.70340 1.48670 1.71156 13.66012 0.96495 
28 1.71846 1.98416 2.42455 s. 75068 1.47345 1.69631 13.53840 0.98118 
29 1. 72396 1.99343 2.43569 5. 79796 1 .46240 1.68359 13.43685 0.99675 
30 1. 72919 2.00218 2.44627 5.84523 1.45349 1.67333 13.35500 1.01159 
31 1.73418 2.01043 2.45634 5.89251 1.44669 1.66550 13.29250 1.02563 
32 1. 73896 2.01621 2.46594 5.93979 1.44197 1.66006 13.24912 t. 03883 
33 1. 74354 2.02555 2.47512 5.98707 1.43930 1 .65700 13.22463 1.05116 34 1.74797 2.03249 2.48392 6.03434 1.43868 1.65628 13.21894 1.06261 35 1. 75224 2.03905 2.49236 6.08162 1.44011 1.65793 13.23204 1.07320 36 1. 75639 2.04526 2.50056 6.12890 1.44356 1.66193 13.26396 t. 08294 37 1. 76044 2.05117 2.50650 6.17617 1.44912 1.66830 13.31487 1.09189 38 1. 76440 2.05680 2.51627 6.22346 1.45675 t.6no8 13.36495 t. 10010 39 1. 76829 2.06220 2.52390 6.27073 1.46650 1 .66831 13.47451 1.10767 40 1. n214 2.06740 2.53147 6.31801 1.47641 1. 70202 13.58398 1.11466 41 1.m97 2.07244 2.53903 6.36529 1.49254 1.71829 13.71376 1.12126 42 t.n978 z.om7 2.54664 6.41257 1.50894 1.75717 13.86446 t. 12755 43 1. 78361 2.08224 2.55438 6.45964 1.52769 1. 75875 14.03678 1.13369 44 1.78747 2.08710 2.56231 6.50712 1.54887 1.78314 14.23139 1.13986 45 1. 79139 2.09199 2.57050 6.55440 1.57258 1.81043 14.44922 t. 14625 46 1. 79539 2.09698 2.57905 6.60168 1.59892 1 .84076 14.69122 1.15307 47 1.79949 2.10213 2.56802 6.64895 1.62801 1.87425 14.95851 1.16054 48 1.80371 2.10749 2. 59750 6.69623 1.65998 1.91106 15.25230 1. 16692 . 49 1.87248 2.19239 2.70733 6.74351 1 .69499 1.95136 15.57397 1. 20698 so 1.94126 2.2n29 2.81716 6. 79079 1. 73320 1.99535 15.92501 1.24504 51 2.01003 2.36219 2.92699 6.83806 t.n478 2.04322 16.30707 1.26311 52 2.07880 2.44709 3.03682 6.88535 1.81995 2.09522 16.72209 1.32117 
53 2.14757 2.53199 3.14665 6.93262 1.86691 2.15159 17.17198 1.35923 54 2.21635 2.61669 3.25648 6.97989 1.92193 2.21262 17.65904 1.39730 55 2.28512 2.70179 3.36631 7.02717 1.97925 2.27662 18.18578 1.43536 56 2.35389 2.76669 3.47614 7.07445 2.04118 2.34991 16.75476 1.47342 
57 2.42266 2.87159 3.58597 7.12173 2.10804 2.42688 19.36909 1.51148 sa 2.49144 2.95649 3.69580 7.16900 2.18018 2.50994 20.03194 1.54955 
59 2.56021 3.04139 3.80563 7.21629 2.25800 2.59952 20.74693 1.58761 
60 2.62898 3.12629 3.91547 7.26356 2.34191 2.69613 21.51799 1.62567 
61 2.69n5 3.21119 4.02529 7.31084 2.43240 2.80031 22.34937 1.66373 
62 2.76653 3.29609 4.13512 7.35812 2.52997 2.91263 23.24586 t. 70180 
63 2.83530 3.38099 4.24495 7.40540 2.63520 3.03378 24.21272 t. 73966 
64 2.90407 3.46588 4.35478 7.45267 2.74870 3.16445 25.25560 1.mn 65 2.97284 3.55078 4.li.6461 7.49995 Z.67117 3.30544 26.3SOS3 1.S1S9S 
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El Paso 1996 Summer Time Period 2 VOC Emission Rates (grams/mile) 

~~!:~ ~Q!iV LQ~Tl ~Q!:ii~ ltC!I.:i~ LI2Ql! IQt!T 11QQV t:!!: 3 12.06977 13.63200 21.74982 28.34516 I. 70093 2.40350 5.69445 16.10608 
4 8.68892 9.90307 15.61056 22.07945 1.61487 2.26189 5.40634 13.92576 
5 6.82932 7.82218 12.17145 18.56501 1.53451 2.16835 5.13732 12.31090 
6 5.66002 6.50042 9.96121 16.25957 1.45944 2.06226 4.85599 11.09202 
7 4.85990 5. 59047 8.47299 14.54057 1.389<7 1.96310 4.65104 10.15610 
8 4.37924 5.01417 7.51426 13.40806 1.32363 1.87035 4.43129 9.42614 
9 4.00659 4.57034 6.n93o 12.44286 1.26220 1. 78355 4.22564 8.84865 10 3.69978 4.21146 6.18981 tt.58nt 1. 20468 1. 70227 4.03308 8.38568 11 3.44096 3.91467 5. 70710 10.82457 1.15080 1.62613 3.85269 8.00991 12 3.21813 3.66445 5.30465 10.13971 1.10029 1.55477 3.68360 7.70128 

13 3.02296 3.44992 4.96373 9. 52230 1. 05293 1.48784 3.52504 7.1,4490 
14 2.84947 3.26324 4.67076 8.96360 1.00849 1.42505 3.37627 7.22949 
15 2.69327 3.09861 4.41570 8.45629 0.96678 1.36611 3.23662 7.04644 
16 2.55107 2.95170 4.19099 7.99432 0.92761 1.31076 3.10549 6.88912 
17 2.42035 2.81918 3.99063 7.57251 0.89081 1.25876 2.98229 6.75231 
18 2.29914 2.69846 3.81075 7.18638 0.85622 1.20988 2.86650 6.63192 
19 2.18591 2.58753 3.64723 6.83211 0.82371 1.16393 2.75763 6.52475 
20 2.08692 2.49537 3.51073 6.51728 0.79312 1. 12071 2.65523 6.42822 
21 2.01171 2.40998 3.38186 6.24443 0.76434 1.08005 2.55888 6.34031 
22 1.94259 2.33137 3.26361 5.99457 0.73725 1.04178 2.46821 6.25941 
23 1.87876 2.25865 3.15447 5. 76543 0.71175 1.00574 2.3823!. 6.18427 
24 1.81956 2.19106 3.05324 5.55500 o.6sn4 0.97181 2.30245 6.11390 
25 1. 76443 2.12801 2.95894 5.36149 0.66512 0.93985 2. 22673 6.04757 
26 1.71291 2.06901 2.87079 5.18332 0.64382. 0.90971, 2.1553;> 5.98472 
27 1.66461 2.01365 2.78816 5.01909 0.62374 0.88138 2.08818 5.92495 
28 1.61919 1.96162 2.71053 4.86753 0.60482 0.85464 2. 02484 5.86796 
29 1.57638 1.91264 2.63748 4. 72752 0.58699 0.82945 1.96516 5.81360 
30 1. 53594 1.86648 2.56866 4.59805 0.57019 0.80571 1.90891 5.76175 
31 1.1,9764 1.82295 2.50379 4.47821 0.55436 a. 78334 1.8559~ 5.71238 
32 1.46131 1. 78188 2.44262 4.36720 0.539!,!, 0.76226 1.805>0 5.66547 
33 1.42679 1.74311 2.38494 4.26430 0.52539 0.74240 1. 7589~ 5.62108 
34 1.3939!, 1. 70653 2.33057 4.16882 0.51215 0.72369 1. 71459 5.57922 
35 1.36262 1.67200 2.27935 4.08019 0.49968 0.70608 1.67286 5.53998 
36 1.33272 1.63942 2.23111 3.99787 0.48795 0.68950 1.63353 5.50341 
37 1.30415 1.60867 2.18571 3.92139 0.47691 0.67390 1.59662 5.t.6953 
38 1.27680 1.57967 2.14302 3.85030 0.46654 0.65921, 1.5618S 5.t.3838 
39 1. 25060 1.55229 2.10290 3.78421 0.45679 0.64546 1.52924 5.41000 
40 1.22546 1.52646 2.06522 3. 72278 0.44763 0.63253 1.49860 5.38436 
41 1.20131 1.50208 2.02983 3.66568 0.43905 0.62040 1.46967 5.36144 
42 1.17808 1.47905 1.99661 3.61262 0.43101 0.60904 1.44295 5.34116 43 1.15571 1.45727 1.96538 3.56333 0.42349 0.59841 t.41na 5.32338 
44 1.13414 1.43664 1.93603 3.51759 0.41647 0.58849 1.39427 5.30801 45 1.11330 1.41705 1.90837 3.47518 0.40992 0.57924 1.37236 5.29483 46 1.09313 1.39839 1.88221 3.43591 0.40384 0.57064 1.35198 5.28357 
47 1.07359 1.38053 1.85739 3.39962 0.39819 0.56266 1.33308 5.27393 
48 1. 05506 1.36346 1.83360 3.36599 0.39297 0.55529 1.31560 5.26550 
49 1.05147 1.35949 1.82648 3.33406 0.3a816 0.54849 1.29949 5.26550 
50 1.04808 1.35575 1 .st9n 3.30513 0.38374 0.54225 1.28471 5.26550 
51 1.044a8 1.35222 1.81344 3.27908 0.37971 0.53655 1.27121 5.26550 
52 1.04186 1.34a88 1.80748 3.25576 0.37605 0.53138 1. 25897 5.26550 
53 1.03900 1.34573 1.80184 3.23506 0.37276 0.52673 1.24794 5.26550 
54 1.03630 1.34274 1. 79651 3.21689 0.36982 0.52257 ,,23809 5.26550 
55 1.03373 1.33991 1. 79146 3.20117 0.36722 0.51891 1.22941 5.26550 
56 1.06702 1.39331 1. 87425 3.18781 0.36497 0.51572 1. <!2186 5.37295 
57 1.10043 1.44684 1.95729 3.176n 0.36305 0.51300 1.21542 5.48041 
58 1.13396 1.50050 2.04056 3.16800 0.36145 0.51075 1.21009 5.58786 
59 1.16759 1.55427 2.12404 3.16147 0.36018 0.50896 1.20583 5.69532 
60 1.20132 1.60816 2.20772 3.15714 0.35923 0.50761 1.20265 5.80278 
61 1.23515 1.66215 2.29159 3.15502 0.35860 0.50672 1.20054 5.91023 
62 1.26906 1. 71624 2.37563 3.15510 0.35829 0.50628 1.19948 6.01769 
63 1.30306 1.no42 2.45984 3.15739 0.35829 0.50628 1.19949 6.12514 
64 1.33713 1.82468 2.54420 3.16191 0.35860 0. 50672 1. 20054 6.23260 
65 1.37128 1.57903 2.62871 3.16871 0.35923 0.50762 1. 20265 6.34006 
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El Paso 1996 Summer Time Period 2 CO Emission Rates (grams/mile) 

~~~!:Q LQ~v ~Q!;iT1 LQQTZ HQG~ LQQV LQQr H[!QV M' 3 90.22404 121.80792 181.69545 298.34668 5.47653 6.30152 39.29140 194.96100 4 69.21217 93.67691 139.79395 272.58716 5.04724 5.80757 36.21147 155.48564 5 56.42767 76.22096 113.01599 249.59996 4.66008 5.36208 33.43378 126.99384 
6 47.84012 64.38353 94.53484 229.05470 4.31045 4.95978 30.92531 105.96919 
7 41.68715 55.87686 81.12215 210.66315 3.99431 4.59603 28.65723 90.13820 
8 37.07167 49.50343 71.02435 194.17514 3. 70811 4.26670 26.60384 n.99S09 
9 33.48785 44.57314 63.20108 179.37173 3.44868 3.96820 24.74258 68.52055 

10 30.62868 40.66002 56.99573 166.06186 3.21325 3.69730 23.05347 6!.00967 
1 1 28.29697 37.48717 51.97479 154.07834 2.99934 3.45117 21.51880 54.96617 
12 26.36038 34.86700 47.84129 143.27434 2.8o4n 3.22729 20.12288 so. 03391 
13 24.72690 32.66820 44.38594 133.52138 2.62760 3.02343 18.85179 45.95329 
14 23.33054 30.79610 41.45737124.70615 2.46611 2.83761 17.69316 42.53229 
15 22.12279 29.18103 38.94403 116.72975 2.31876 2.66806 16.63597 39.62697 
16 21.06731 21.no61 36.76199 109.50389 2.18418 2.51321 15.67048 37.12807 
17 20.13632 26.52484 34.84746 102.95181 2.06116 2.37166 14.78789 34.95193 
18 19.30826 25.41292 33.15103 97.00484 1.94862 2.24216 13.98044 33.03395 
19 18.56615 24.41081 31.63423 91.60263 1.84557 2.12360 13.24113 31.32391 
20 17.81216 23.57417 30.40742 86.69196 1.75116 2.01496 12.56379 29.78271 
21 17.04295 22.66379 29.15475 82.22511 1.66461 1.91537 11.94280 28.37976 
22 16.34142 21.82503 28.00937 78.16019 1.58521 1.82401 11.37319 27.09132 
23 15.69856 21.04784 26.95601 74.45984 1. 51236 1.74018 10.85047 25.89883 
24 15.10700 20.32445 25.98233 71.09096 1.44548 1.66323 10.37064 24.78796 
25 14.56060 19.64876 25.07857 68.02397 1.38407 1.59257 9.93008 23.74796 26 14.05429 19.01596 24.23676 65.23268 1.32769 1.52no 9.52556 22.no36 
27 13.58382 18.42230 23.45058 62.69368 1.27592 1.46813 9.15416 21.84903 
28 13.14559 17.86484 22.71486 60.38609 1.2<841 1.41346 8.81327 20.97928 
29 12.73655 17.34113 22.02545 58.29173 1.18482 1.36330 8.50053 20.15794 
30 12.35408 16.84927 21.37889 56.39381 1.14486 1.31732 8.21382 19.38261 
31 11.99594 16.38no 2o.n229 54.6n86 1.10826 1.27521 7.95124 18.65141 
32 11.66015 15.95490 20.20325 53.13092 1. 07479 1.23669 7.71108 17.96301 
33 11.341.97 15.54968 19.66969 51.7411,2 1.04422 1,20152 7.49180 17.31686 31, 11.04889 15.17087 19.16974 so .49930 1.01637 1.16948 7.29199 16.71162 
35 10. nos1 14.81739 18.70178 49.39548 0.99107 1.14037 7.11046 16.14708 
36 10.50860 14.48813 18.2o419 48.42216 0.96816 1.11401 6.94608 15.62190 
37 10.26205 14.18208 17.85562 47.57266 0. 94 750 1.09023 6.79786 15.13588 
38 10.02982 13.89821 17.47467 46.84102 0.92897 1.06891 6.66491 14.68750 39 9.81095 13.63544 17.11984 46.22212 0.91246 1.04992 6.54648 14.27576 40 9.60457 13.39271 16. 7a993 45.71187 0.89788 1.03314 6.41,186 13.89937 41 9.40986 13.16893 16.48352 45.30685 0.88514 1.01848 6.35046 13.55681 42 9.22600 12.96286 16.19904 45.00427 0.87417 1.00586 6.27176 13.24592 43 9.05227 12.m2s 15.93515 44.80226 0.86491 0.99520 6.20532 12.96480 41, 8.88790 12.59878 15.69016 44.69933 0.85731 0.98646 6.1son 12.71060 45 8.73217 12.43n9 15.46246 44.69490 0.85132 0.97957 6.10781 12.48072 46 8.58430 12.28843 15.25010 44.78879 0.84691 0.971.49 6.07619 12.27180 47 8.44352 12.14866 15.05096 44.98181 0.84406 0.97122 6.05574 12.07976 48 8.30901 12.01607 14.86286 45.27515 0.84276 0.96971 6.04636 11.90055 49 8.30901 12.01607 14.86286 45.67081 0.84298 0.96997 6.04800 11.90055 
50 8.30901 12.01607 14.86286 46.17131 0.84475 0.97200 6.06065 11.90055 
51 8.30901 12.01607 14.86286 46.78014 0.84806 0.97581 6.08439 11.90055 52 8.30901 12.01607 14.86286 47.50139 0.85293 0.98142 6.11936 11.90055 
53 8.30901 12.01607 14.86286 48.33992 0.85939 0.98886 6.16574 11.90055 
54 8.30901 12.01607 14.86286 49.30173 0.86748 0.99816 6.22378 11.90055 
55 8.30901 12.01607 14.86286 50.39334 o.an2s 1.00940 6.29382 11.90055 
56 9.57024 14.19943 17.82407 51.62153 0.88873 1.02261 6.37624 14.76654 
57 10.83147 16.382n 20.78528 52.99820 0.90201 1.03789 6.47150 17.63254 
58 12.09271 18.56610 23.74657 54.53041 0.91716 1.05532 6.58015 20.49852 
59 13.35394 20.74945 26.70786 56.23045 0.93425 1.07499 6.70281 23.36450 
60 14.61518 22.93282 29.66910 58.11118 0.95340 1.09702 6.84020 26.23047 
61 15.87639 25.11613 32.63036 60.18713 0.97472 1.12155 6.99313 29.09648 
62 17.13763 27.29947 35.59160 62.47452 0.99832 1.14871 7.16249 31.96246 
63 18.39883 29.48286 38.55290 64.99168 1.02436 1.17867 7.34931 34.82846 
64 19.66005 31.66621 41.51411 67.75917 1.05300 1.21162 7.55476 37.69446 65 20.92128 33.84956 44.47539 70.79982 1.06440 1.24776 7. 72009 1.0.56042 

G-10 



El Paso 1996 Summer Time Period 2 NOx Emission Rates (grams/mile) 

~!;!S:~d LQtiV LQs;iT] BH:iTZ HQf.iV ~QQ~ LI:!Ql ~QQ~ •• 3 2.27325 2.49529 2.73451 4.33415 2.82175 3.24855 25.92682 0.80643 
4 2. 08811 2.29500 2.54392 4.37900 2. 70291 3.11173 24.83485 a.nu3 
5 1. 97609 2.17411 2.43015 4.42385 2.59275 2.98491 23.82268 0.74221 
6 1. 90079 2.09334 2.35511 4.46870 2.49061 2.86732 22.88422 0.71861 
7 1. 84662 2.03582 2.30247 4.51355 2.39590 2.75828 22.01398 0.70007 
8 1.80574 1.99306 2.26400 4.55840 2.30806 2.65716 21.20694 0.68618 
9 1. 77380 1. 96033 2.23512 4.60325 2.22661 2.56338 20.45851 0.67653 

10 1. 74820 1.93476 2. 21303 4.64810 2.15107 2.47643 19.76454 0.67072 
1 1 1. 72723 1.91449 2.19596 4.69295 2.08106 2.39582 19.12123 0.66838 
12 1.70980 1.89828 2.18269 4.73780 2.01619 2.32114 18.52516 0.66914 
13 1.69511 1.88524 2.17236 4.78265 1.95611 2.25197 17.97314 0.67266 
14 1 .68260 1.87472 2.16437 4. 82750 1.90052 2.18798 17.46240 0.67861 
15 1.67185 1.86624 2.15823 4.87235 1.84913 2.12882 16.99025 0.68667 
16 1.66255 1.85943 2.15360 4.91720 1.80170 2.07420 16.55437 0.69656 
17 1.65445 1.85398 2.15018 4.96205 I. 75797 2.02386 16.15257 0.70799 
18 1 .64737 1.84967 z.14m 5.00690 1.r1n4 1.97755 15.78295 0.72069 
19 1.64114 1.84628 2.14616 5.05175 1.68081 1.93504 15.44368 0.73441 
20 1.64230 1.84703 2.14874 5.09660 1.64702 1.89613 15.13319 0.74893 
21 1.65192 1.86157 2.16484 5.14145 1.61620 1.86065 14.85002 0.76402 
22 1. 66076 1.87513 2.17987 5.18630 1.58821 1 .82843 14.59283 o.n949 
23 1.66893 1.88781 2.19395 5.23115 1.56292 1. 79932 14.36050 0.79514 
24 1.676S1 1.89970 2.20717 5.27600 1. 54022 1.m18 14.15193 0.81082 
25 1.68357 1.91087 2.21960 5.32085 1.52001 1. 74991 13.96620 0.82637 26 1 .69017 1.92136 2.23131 5.36570 1.50220 1. 72940 13.80252 0.84166 27 1.69637 1.93123 2.24237 5.41055 1.48670 1. 71156 13.66012 0.85655 
28 1. 70220 1.94051 2.25281 5.45540 1.47345 1.69631 13.53840 0.87096 
29 1.1ono 1.94925 2.26270 5.50025 1.4621,0 1.68359 13.43685 0.88478 30 1. 71290 1.9571,8 2.27206 5.54510 1.45349 1.67333 13.35500 0.89795 
31 1. 71784 1.96523 2.28095 5.58995 1.44669 1.66550 13.29250 0.91042 
32 1. 72255 1. 97253 2.28941 5.63480 1.44197 1.66006 TJ.24912 0.92213 
33 1. 72704 1.97941 2.29747 5.67965 1.43930 1.65700 13.22463 0.93308 34 1.73134 1.98589 2.30518 5.72450 1.43868 1.65628 13.21894 0.94325 35 1. 73547 1.99202 2.31258 5. 76935 1.44011 1.65793 13.23204 0.95264 36 1. 73945 1.99781 2.31971 5.81420 1.44358 1.66193 13.26396 0.96129 37 1. 74329 2.00330 2.32660 5.85905 1.44912 1.66830 13.31487 0.96923 38 1. 74703 2.00852 2.33332 5.90390 1.45675 1.6no8 13.38495 0.97652 39 1. 75067 2.01351 2.33989 5 .9481'5 1.46650 1.68831 13.47451 0.98324 40 1. 75424 2.01830 2.34638 5.99360 1.47841 1. 70202 13.58398 0.98946 41 1. 73775 2.02293 2.35282 6.03845 1.49254 1. 71829 13.71376 0.99531 42 1. 76121 2.02744 2.35928 6.08330 1.50894 1. 73717 13.86448 1.00088 43 1. 76466 2.03187 2.36581 6.12815 1.52769 1. 7581'5 14.03678 1.00634 44 1.76811 2.03626 2.37246 6.17300 1.5t.887 1. 78314 14.23139 1.01181 45 1. n1s7 2.04067 2.37930 6.21785 1.57258 1.81043 14.44922 1.01749 46 !. 77507 2.04514 2.38638 6.26270 1.59892 1.84076 14.69122 1.0235!, 47 1.nB6Z 2.04972 2.39378 6.30755 1.62801 1.87425 14.95851 1.03018 48 1. 78225 2.05446 2.40156 6.35240 1.65998 1.91106 15.25230 1.03761 49 1.84972 2.13709 2.50243 6.39725 1.69499 1.95136 15.57397 1 .07140 sa 1.91719 2.21972 2.60329 6.44210 1. 73320 1.99535 15.92501 1.10518 51 1.98467 2.30235 2.70416 6.48695 1 .n478 2.04322 16.30707 1.13897 52 2.05214 2.38498 2.80502 6.53180 1.81995 2.09522 16.72209 1.17276 53 2.11961 2.46760 2.90589 6.57665 1 .86891 2.15159 17.17198 1.20654 54 2.18709 2.55023 3.00676 6.62150 1. 92193 2.21262 17.65904 1.24033 55 2.25456 2.63286 3.10763 6.66635 1.97925 2.27862 18.18578 1.27412 56 2.32203 2.71549 3.20849 6.71120 2.04118 2.34991 18.75478 1.30790 57 2.38951 2.79812 3.30936 6.75605 2.10804 2.42688 19.36909 1.34169 58 2.45698 2. 88075 3.41022 6.80090 2.18018 2.50994 20.03194 1.37548 59 2.52446 2.96338 3.51109 6.84575 2.25800 2.59952 20.74693 1 .40926 60 2.59193 3.04601 3.61195 6.89060 2.34191 2.69613 21.51799 1.44305 61 2. 65940 3.12864 3.71282 6.93545 2.43240 2.80031 22.34937 1.47684 62 2.72688 3.21127 3.81369 6.98030 2.52997 2.91263 23.24586 1.51062 63 2.79435 3.29389 3.91456 7.02516 2.63520 3.03378 24.21272 1.54441 64 2.86182 3.37652 4.01542 7.07000 2. 74870 3.16445 25.25560 1 .57820 65 2~92930 3.45915 4.11629 7.11485 2.87117 3.30544 26.38083 1.61199 
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El Paso 1996 Summer Time Period 3 VOC Emission Rates (grams/mile) 

~~~~g LQQV LtHiT1 LQ!;iTZ HQGV LQQV tQQT HQI2V M' 3 12.46333 14.01375 22.38278 29.56750 1. 70093 2.40350 5.69445 16.32204 
4 8.94098 10.14341' 1~ .• 99168 22.88744 1.61487 2.28189 5.40634 14.14295 
5 7.01128 7. 99346 12.43309 19.19292 1.53451 2.16835 5.13732 12.52901 
6 5.80145 6.63226 10.17639 .16.75316 1. 45944 2.06<26 4.88599 11.31081 
7 4. 97539 5.69740 8.62714 14.96112 1.38927 1.96310 4.65104 10.37542 
8 4.48336 5.10985 7.65112 13.79525 1.32363 1 .87035 4.43129 9.64588 
9 4.10211 4.65806 6.90394 12.80449 1. 26220 1. 78355 4.22564 9.06871 

10 3.78802 4.29300 6.30483 11.92m 1. 20468 1. 70227 4.03308 8.60601 
1 1 3.52285 3.99130 5.81437 11.14600 1.15080 1.62613 3.85269 8.23045 
12 3.29439 3.73715 5.40558 10.44488 1.10029 1.55477 3.68360 7.92200 
13 3.09413 3.51943 5.05940 9.81311 1.05293 1.48784 3.52504 7.66576 
14 2.91599 3.33014 4.76203 9.24156 1.00849 1 • 42505 3.37627 7.45047 
15 2.75548 3.16336 '4.50324 8.72274 0.96678 1.36611 3.23662 7.26753 
16 2.60924 3.01467 4.27536 8.25034 0.92761 1.31076 3.10549 7.11029 
17 2.47471 2.88065 4.07248 7.81903 0.89081 1. 25876 2.98229 6.97356 
18 2.34988 2.75869 3.89006 7.42421 0.85622 1.20988 2.86650 6.85324 
19 2.23318 2.64672 3.72453 7.06192 0.82371 1.16393 2. 75763 6.74613 
20 2.13159 2.55335 3.58609 6. 74022 0.79312 1.12071 2.65523 6.64965 
21 2.05498 2.46612 3.45475 6.46182 0.76434 1.08005 2.55888 6.56179 
22 1.98457 2.38581 3.33422 6.20688 0.73725 1.04178 2.46821 6.48094 
23 1.91953 2.31149 3.22298 5.97307 0. 71175 1.00574 2.38284 6.40584 
24 1.85919 2.24239 3.11980 5. 75834 0.68774 0.97181 2.30245 6.33551 
25 1.80299 2.17790 3.02369 5.56087 0.66512 0.93985 2.22673 6.26922 
26 1. 75045 2.11754 2.93385 5.37904 0.64382 0.90974 2.15539 6.20641 
27 1.70119 2.06089 2.84963 5.21142 0.62374 0.88138 2.08818 6.14667 
28 1.65486 2.00763 2.77050 5.05671 0.60482 0.85464 2.02484 6.08972 
29 1.61118 1.95747 2.69604 4.91377 0.58699 0.82945 1.96516 6.03539 
30 1.56991 1.91019 2.62589 4.78157 0.57019 0.80571 1.90891 5.98357 
31 1. 53081 1.86559 2.55971· 4.65918 0.55436 0.78334 1.85590 5.93422 
32 1.49372 1.82349 2.49737 4.54579 0.53944 0.76226 1.80596 5.88734 
33 1.45846 1. 78374 2.43854 4.44064 0.52539 0.74240 1. 75890 5.84297 
34 1.42490 1. 74622 2.38307 4.34308 0.51215 0.72369 1. 71459 5.80114 
35 1.39290 1. 71079 2.33079 4.25248 0.49968 0.70608 1.67286 5.76192 
36 1.36235 1.6ffi4 2.28154 4.16831 0.48795 0.68950 1.63358 5. 72536 
37 1.33314 1.64577 2.23517 4.09008 0.47691 0.67390 1.59662 5.69150 
38 1.30518 1.61596 2.19154 4.01735 0.46654 0.65924 1.56188 5.66038 
39 1. 27837 1. 58783 2.15052 3.94972 0.45679 0.64546 1.52924 5.63201 
40 1.25265 1.56127 2.11196 3.88682 0.44763 0.63253 1.49860 5.60638 
41 1. 22794 1.53619 2.07574 3.82833 0.43905 0.62040 1.46987 5.58348 
42 1.20416 1.51248 2.04169 3.m96 0.43101 0.60904 1.44295 5.56322 
43 1.18126 1.49005 2.00968 3.72344 0.42349 0.59841 1.41778 5.54544 
44 1.15916 1.46880 1.97956 3.67652 0.41647 0.58849 1.39427 5.53008 
45 1.\3782 1.44860 1.95115 3.63299 0.40992 0.57924 1.37236 5.51690 46 1.11716 1.42935 1.92427 3.59267 0.40384 0.57064 1.35198 5.50566 
47 1.09713 1.41092 1.89873 3.55536 0.39819 0.56266 1.33308 5.49602 
48 1.07813 1.39330 1.87426 3.52076 0.39297 0.55529 1.31560 5.48759 
49 1. 07427 1.38904 1. 86657 3.48765 0.38816 0.54849 1.29949 5.48759 
50. 1.07063 1.38501 1.85933 3.45764 0.38374 0.54225 1.28471 5.48759 
51 1.06720 1.38122 1.85251 3.43057 0.37971 0.53655 1.27121 5.48759 
52 1.06395 1.37763 1.84608 3.40631 0.37605 0.53138 1.25897 5.48759 
53 1.06089 1.37424 1.84000 3.38475 0.37276 a. 52673 1.24794 5.48759 
54 1.05798 1.37103 1.83425 3.36577 0.36982 0.52257 1.23809 5.48759 
55 1.05523 1.36799 1.82880 3.34930 0.36722 0.51891 1.22941 5.48759 
56 1.08863 1.42185 1.91183 3.33526 0.36497 0.51572 1.22186 5.59498 
57 1.12216 1.47586 1.99512 3.32358 0.36305 0.51300 1.21542 s. 70238 
58 1.15581 1.53000 2.07866 3.31423 0.36145 0.51075 1. 21009 5.80978 
59 1.18958 1.58427 2.16243 3.30716 0.36018 0.50896 1. 20583 5.91717 
60 1.22345 1.63866 2.24642 3.30235 0.35923 0.50761 1.20265 6.02457 
61 1.25743 1.69316 2.33061 3.29979 0.35860 0.50672 1.20054 6.13196 
62 1. 29150 1.74776 2.41498 3.29948 0.35829 0.50628 1.19948 6.23935 
63 1.32565 1.80246 2.49954 3.30142 0.35829 0.50628 1.19949 6.34675 
64 1.35989 1.85726 2.58426 3.30564 0.35860 0.50672 1. 20054 6.45415 
65 1.39421 1.91214 2.66913 3.312:17 0.359Z3 0.50762 1.20265 6.56154 
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El Paso 1996 Summer Time Period 3 CO Emission Rates (grams/mile) 

~gg!:Q J,.Q!:jV t QGTJ J,.QtjT' HQ~V LQQ~ ~QQL HQQ~ ~. 
3 91.69049 124.39040 185.82924 307.90991 5.47653 6.30152 39.29140 200.46814 
4 70.32265 95.66312 142.94728 281.32422 5.04724 5.80757 36.21147 159.87773 
5 57.31749 77.82272 115.53938 257.60010 4.66008 5.36208 33.43378 130.58105 
6 48.58032 65.71991 96.62259 236.39667 4.31045 4.95978 30.92531 108.96252 
7 42.31981 57.02161 82.89362 217.41563 3.99431 4.59603 28.65723 92.68436 a 37.62372 50.50500 72.55792 200.39912 3.70811 4.26670 26.60384 80.19824 
9 33.97748 45.46478 64.55054 185.12128 3.44868 3.96820 24.74258 70.45609 

10 31.06874 41.46530 58.19939 171.38474 3.21325 3.69730 23.0534 7 62.73303 
1 1 28.69681 38.22321 53.06067 159.01711 2.99934 3.1.5117 21.51880 56.51884 
12 26.72699 35.54652 48.83040 147.86676 2.80477 3. 22729 20.12288 51.44722 
13 25.06560 33.30081 45.29420 137.80121 2.62760 3.02343 18.85179 47.25133 
14 23.64546 31.38907 42.29723 128.70341 2.46611 2.83761 17.69316 43.73373 
15 <2.41724 29.73999 39.72520 120.47134 2.31876 2.66806 16.63597 40.74634 
16 21.34384 28.29968 37.49226 113.01384 2.18418 2.51321 15.67046 38.17683 
17 20.39705 27.02782 35.53306 106.25177 2.06116 2.37166 14.78789 35.93921 
16 19.55490 25.69223 33.79703 100.11418 1.94862 2.24216 13.96044 33.96707 
19 18.60011 24.66852 32.24481 94.53882 1.84557 2.12360 13.24113 32.20871 
20 18.03494 24.01598 30.99313 89.47070 1.75116 2.01496 12.56379 30.62398 
21 17.25584 23.09009 29.71684 84.86069 1.66461 1. 91537 11.94280 29.18140 
22 16.54520 22.23662 26.54977 80.66550 1. 58521 1.62401 11.37319 27.85660 
23 15.69389 21.44537 27.47643 76.84654 1.51236 1.74016 10.65047 26.63040 
24 15.29448 20.70850 26.48418 73.36966 1.44548 1.66323 10.37064 25.48816 
25 14.74074 20.01987 25.56310 70.20438 1.38407 1.59257 9.93008 24.41876 
25 14.22756 19.37462 24.70506 67.32359 1.32769 1.52770 9.52556 23.41356 '27 13.75064 18.76901 23.90373 64.70326 l. 27592 1.46813 9.15416 22.46622 
26 13.30635 18.20010 23.15375 62.32170 1.22841 1.41346 8.81327 21.57191 
29 12.89162 17.66553 22.45094 60.16017 1.18482 1.36330 8.50053 20.72734 
30 12.50381 17.16335 21.79179 58.20146 1.14486 1.31732 8.21362 19.93011 
31 12.14065 16.69202 21.17337 56.43047 1.10826 1.27521 7.95124 19.17625 
32 11.80016 16.25009 20.59326 54.83394 l. 07479 1. 23669 7. 71108 18.47041 
33 11.48058 15.83637 20.04933 53.39993 1.04422 1.20152 7.49160 17.80602 
34 11.16038 15.44970 19.53966 52.11798 1.01637 1.16948 7.29199 17.18369 
35 10.89816 15.08901 19.06265 50.97876 0.99107 1.14037 7.11046 16.60318 
36 10.63268 14.75318 18.61664 49.97429 0.96816 1.11401 6.94608 16.06317 
37 10.38260 14.44121 16.20026 49.09752 0.94750 1.09023 6. 79786 15.56342 
38 10.14748 14.15206 17.81206 48.34242 0.92897 1.06891 6.66491 15.10238 
39 9.92576 13.88463 17.45056 47.70366 0.91246 1.04992 6.S4648 14.67901 
40 9. 71675 13.63784 17.11452 47.17709 0.69786 1.03314 6.44186 14.29199 41 9.51961 13.41057 16.60246 46.75911 0,88514 1.01648 6.35046 13.93975 
42 9.33352 13.20156 16.51282 46.44687 0.87417 1.00586 6.27176 13.62008 
43 .9.15775 13.00953 16.24420 46.23833 0.66491 0.99520 6.20532 13.33!02 
44 6.99148 12.83305 15.99490 46.13206 0.85731 0.96646 6.15077 13.06964 
45 8.83401 12.67047 15.76326 46.12755 0.65132 0.97957 6.10781 12.83327 
46 8.68453 12.51983 15.54727 46.22444 0.84691 0.97449 6.07619 12.61845 
47 8.54223 12.37900 15.34476 46.42366 0.84406 0.97122 6.05574 12.42098 
48 6.40629 12.24546 15.15350 46.72639 0.84276 0.96971 6.04636 12.23671 
49 8.40629 12.24546 15.15350 47.13469 0.84298 0.96997 6.04800 12.23671 so 8.40629 12.24546 15.15350 47.65125 0.84475 0.97200 6.06065 12.23671' 
51 8.40629 12.24546 15.15350 48.27959 0.84806 0.97581 6.08439 12.23671 
52 8.40629 12.24546 15.15350 49.02397 0.85293 0.98142 6.11936 12.23671 
53 8.40629 12.24546 15.15350 49.88939 0.85939 0.98886 6.16574 12.23671 
54 8.40629 12.24546 15.15350 50.88203 0.86748 0.99816 6.22378 12.23671 
55 8.40629 12.24546 15.15350 52.00861 0.87725 1.00940 6.29382 12.23671 
56 9.69050 14.48416 18.18506 53.27725 0.88873 1.02261 6.37624 15.18365 
57 10.97471 16.72282 21.21663 54.69699 0.90201 1.03789 6.47150 18.13062 
58 12.25892 18.96150 24.24826 56.27826 o,91716 1.05532 6.58015 21.07753 
59 13.54313 21.20020 27.27988 58.03282 0.93425 1.07499 6.70261 24.02448 
60 14.62734 23.43890 30.31149 59.97388 a. 95340 1.09702 6.84020 26.97145 
61 16.11151 25.67758 33.34311 62.11633 0.97472 1.12155 6.99313 29.91838 
62 17.39574 27.91624 36.37471 64.4nos 0.99632 1.14671 7.16249 32.86530 
63 18.67992 30.15497 39.40636 67.07486 1.02436 1.17867 7.34931 35.81226 
64 19.96411 32.39366 42.43791 69.93109 1.05300 1.21162 7.55476 38.75920 65 21,24832 34.63237 45.46956 73.06918 1.0S440 1. 24776 7.78009 41.70616 
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El Paso 1996 Summer Time Period 3 NOx Emission Rates (grams/mile) 

~Q~~g ~Q~V LQ~T1 ~Q~rz HQ~V ~QQV LQI2I HQQV I!![; 
3 2.27258 2.1.9291 2.72293 4.31553 2.82175 3.24855 25.92682 0. 79750 
4 2.08722 2.29256 2.53236 4.36019 2.70291 3.11173 24.83485 0.76280 
5 1.97510 2.17165 2.41859 4.40484 2.59275 2.98491 23.82268 0. 73400 
6 1.89976 2.09087 2.34354 4.44950 2.49061 2.86732 22.88422 a .71065 
7 1.84556 2.03334 2.29088 4.49416 2.39590 2. 75828 22.01398 0.69232 
8 1.80467 1. 99058 2.25237 4.53882 2.30806 2.65716 21.20694 0.67859 
9 1. 77274 1.95784 2.22343 4. 58348 2. 22661 2. 56338 20.45851 0.66904 

10 1.74714 1. 93225 2.20129 4.62813 2.15107 2.47643 19.76454 0.66330 
11 1.72619 1.91197 2.18415 4.67279 2.08106 2.39582 19.12123 0.66098 
12 1. 70876 1.89573 2.17080 4. 71745 2.01619 2.32114 18.52516 0.66173 
13 1.691,08 1.88267 2.16039 4.76210 1. 95611 2.25197 17.97314 0.66521 
14 1.68158 1.87212 2.15231 4.80676 1.90052 2.18798 17.46240 0.67110 
15 1.67084 1.86361 2.14608 4.85 '-2 1.84913 2.12882 16.99025 0.67907 
16 1.66155 1.85676 2.14135 4.89608 1.80170 2.07420 16.55437 0.68885 
17 1.65345 1.85127 2.13783 4.94074 1. 75797 2.02386 16.15257 0.70015 
18 1.64637 1.84691 2.13531 4.98539 1.71774 1.9m5 15.78295 0.71271 
19 1.64014 1. 84349 2.13360 5.03005 1.68081 1.93504 15.44368 0.72628 
20 1.64132 1.84418 2.13605 5.071,71 1.64702 1.89613 15.13319 0.74064 
21 1.65096 1.85866 2.15202 5.11936 1.61620 1.86065 14.85002 o. 75556 
22 1.65981 1.87217 2.16692 5.16402 1.58821 1.82843 14.59283 0. 77086 
23 1.66800 1.88480 2.18C8a 5.20868 1.56292 1. 79932 14.36050 0.78634 
24 1 .67559 1.89664 2.19398 5.25333 1.54022 1.m18 14.15193 0.80185 
25 1.68266 1.90775 2. 20630 5.29799 1.52001 1. 74991 13.96620 0.81723 
26 1.68928 1.91820 2.21790 5.34265 1.50220 1. 72940 13.80252 0.83234 
27 1.69548 1.92802 2.22884. 5.38731 1.48670 1. 71156 13.66012 0.84707 
28 1. 70131 1.93726 2.23915 5.43196 1.47345 1.69631 13.53840 0.86131 
29 1.70681 1. 94595 2.21,896 5.47662 1.4621,0 1.68359 13.43685 0.87498 
30 1.71201 1.95414 2.25823 5.52128 1.45349 1.67333 13.35500 O.Ba801 
31 1. 71695 1.96185 2.26703 5.56594 1.44669 1.66550 13.29250 0.90034 
32 1. 7<165 1.96911 2.2.7539 5.61059 1.44197 1.66006 13.2<912 0.91193 33 1.72613 1.97595 2.28336 5.65526 1.43930 , .65700 13.22463 0.92275 
34 1. 73042 1.98240 2.29099 5.69991 1.43868 1.65628 13.21894 0.93280 35 1. 73454 1. 98848 2.29830 5. 74457 1.44011 1.65793 13.23204 0.94210 36 1. 73850 1. 99424 2.30534 5.78922 1.44358 1.66193 13.26396 0.95065 37 1. 74234 1.99970 2.31215 5.83388 1.44912 1.66830 13.31487 0.95850 38 1.74606 2.00489 2.31878 5.87854 1.45675 1.67708 13.38495 0.96571 39 1. 74968 2.00954 2.32527 5.92319 1.46650 1.68831 13.47451 0.97236 40 1. 75322 2.01460 2.33166 5.96786 1.47841 1.70202 13.58398 0.97851 41 1.75671 2.01919 2.33802 6.01251 1.49254 1. 71829 13.71376 0.98429 42 1. 76015 2.02367 2.34439 6.05717 1. 50894 1. 73717 13.86448 0.98980 43 1.76357 2.02806 2.35081 6.10183 1.52769 1. 75875 14.03678 0.99520 44 1. 76698 2.03242 2.35736 6.14648 1.54887 1.78314 14.23139 1.00061 45 1. 77040 2.03678 2.36409 6.19114 1.57258 1.81043 14.44922 1.00622 46 1.m86 2.04121 2.37106 6.23580 1.59892 1.84076 14.69122 1.01221 47 1.77737 2.04574 2.37833 6.28046 1.62801 1.87425 14.95851 1.01877 48 1. 78096 2.05044 2.38597 6.32512 1.65998 1.91106 15.25230 1.02612 49 1.84834 2.13289 2.48612 6.36977 1.69499 1.95136 15.57397 1.05954 so 1.91573 2.21535 2.58628 6.41443 1. 73320 1.99535 15.92501 1.09295 51 1.98311 2.29781 2.68643 6.45909 1. 77475 2.04322 16.30707 1.12636 52 2.05050 2.38027 2. 78658 6.50375 1.81995 2.09522 16.72209 1.15977 53 2.11788 2.46273 2.88673 6.54840 1.86891 2.15159 17.17198 1.19319 54 2.18527 2.54518 2.98688 6.59306 1.92193 2.21262 17.65904 1.22660 55 2.25266 2.62764 3.08704 6.63772 1.97925 2.27862 18.18578 1.26001 56 2.32004 2.71010 3.18719 6.68237 2.04118 2.34991 18.75478 1. 29343 57 2.38743 2.79256 3.28734 6.72703 2.10804 2.42688 19.36909 1.32684 58 2.45482 2.87502 3.3871,9' 6.77169 2.18018 2.50994 20.03194 1.36025 59 2. 52220 2.95747 3.48764 6.81635 2.25800 2.59952 20.74693 1.39367 60 2.58959 3.03993 3.58779 6.86100 2.34191 2.69613 21.51799 1.1,2708 
61 2.65697 3.12239 3.68794 6.90566 2.43240 2.80031 22.34937 1.46049 
62 2.72436 3.201,85 3. 78a10 6.95032 2.52997 2.91263 23.24586 1. 49390 63 2.79175 3.28731 3.88825 6.99498 2.63520 3.03378 24.21272 1.52732 64 2.85913 3.36976 3 .98a40 7.03963 2.74870 3.16445 25.25560 1. 56073 65 2.92652 3.,5222 4.08855 7.08429 2.87117 3.30544 26.38083 1.591,14 
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El Paso 1996 Summer Time Period 4 VOC Emission Rates (grams/mile) 

~~~g i QWj! ~QQTJ LQQTZ HQGII ~QQV L~I2T HQQ~ M~ 
3 8.6751!4 10.67306 16.99Z29 18.26395 1. 70093 2.40350 5.69445 13.79853 
4 6.45758 8.01445 12. T.l78Z 15.20585 1.61487 Z.28189 5.40634 11.576a8 
5 5.18465 6.45836 10.18999 13. ~7880 1.53451 Z.16835 5 .13T.l2 9.93142 
6 4.36025 5.4374 7 8.49414 .11.86059 1.45944 2.06226 4.88599 8.68944 
7 3. 78375 4.71805 7.29027 10.72848 1.38927 1.96310 4.65104 7.7:5578 
8 3.40064 4.22981 6.45943 9.87112 1.32363 1.87035 4.43129 6.99200 
9 3.10334 3.84922 5.81509 9.11969 1.26220 1.78355 4.22564 6.40356 

10 2.86215 3.54016 5.29761 8.44747 1. 20468 1. 70227 4.03308 5.93182 
11 2.66185 3.28337 4.8T.l38 7.84354 1.15080 1.62613 3.85269 5.54892 
12 2.49222 3.06580 4.51928 7.29914 1.10029 1.554n 3.68360 5. 23445 
13 2.34617 2.87828 4.21890 6.80702 1.05293 1. 48784 3.52504 4.9T.l21 
14 2.21859 2.7142 .. 3.96032 6.36104 1.00849 1.42505 3.37627 4.75372 
15 2.10575 2.56879 3.T.l4T.l 5.95601 0.96678 1.36611 3.23662 4.56721 
16 2.00484 2.43828 3.53548 5.58741 0.92761 1.31076 3.10549 4.40690 
17 1.91371 2.31991 3.35747 5.25134 0.89081 1.25876 2.98229 4.26750 
18 1.83069 2.21152 3.19678 4.94438 0.85622 1.20988 2.86650 4.141.83 
19 1. 75448 2.11140 3.05031 4.66353 0.82371 1.16393 2. 75763 4.03563 
20 1.68199 2.02974 2.92882 4.41031 0.79312 1 .12071 2.65523 3.93726 
21 1.61822 1.95725 2.81712 4.18448 0.76434 1.08005 2.55888 3.84769 
22 1.55983 1.89066 2. 71457 3.9m1 0. T.l725 1.04178 2.46821 3.76525 
23 1.50610 1.82918 2.61989 3. 78819 0.71175 1.00574 2.3821!4 3.68S69 
24 1.45646 1. n211 2.53200 3.61425 o.6Sn4 0.97181 2.30245 3.61699 
25 1.41040 1. 71910 2.45007 3.45447 0.66512 0.93985 2.226T.l 3.54940 
26 1.36753 1.66954 2.37344 3.30712 0.64382 0.90974 2.15539 3.48536 
27 1.32750 1.62315 2.30156 3.17226 0.62374 0.88138 2.08816 3.42445 
28 1.29001 1.57963 2.23400 3.04763 0.60482 0.85464 2.02484 3.36639 
29 1.25482 1.53873 2.17041 2.93270 0.58699 0.82945 1.96516 3.31100 
30 1.22170 1.50027 2.11051 2.82664 0.57019 0.80571 1.90891 3.25817 
31 1.19048 1.46407 2.05406 2.72869 0.55436 0. 78334 1.85590 3.20786 
32 1.16098 1.42997 2.00088 2.63817 0.53944 0.76226 1. 80596 3.16006 
33 1.13307 1.39784 1.95079 2.55447 0.52539 0.74240 1. 75890 3.11483 
34 1.10663 1.36716 1.90364 2.4no4 0.51215 0.72369 1. 71459 3.07218 
35 1.08153 1.33904 1.85931 2.40538 0.49968 0.70608 1 .67286 3.03220 
36 1.05769 1.31217 1.81767 2.33906 0.48795 0.68950 1.63358 2.99493 37 1.03500 1.28684 1. n859 2.2n65 0.47691 0.6T.l90 1.59662 2.96040 38 1.01339 1.26299 1.74197 2.22080 0.46654 0.65924 1. 56188 2.92867 39 0.99Zn 1.24052 1.70769 2.16817 0.45679 0.64546 1.52924 2.89971 40 0.9T.l09 1.21936 1.67163 2.11948 0.44763 0.63253 1.49S60 2.87362 41 0.95428 1.19941 1.64568 2.07444 0.43905 0.62040 1.46987 2.85027 42 0.93628 1.18060 1.61770 2.03281 0.43101 0.60904 1.44295 2.82961 43 0.91902 1.16285 1.59156 1.99438 0.42349 0.59841 1.41n8 2.81149 44 0.90246 1.14608 1.56712 1.95895 0.41647 0.58849 1.39427 2.79583 45 0.88655 1.13018 1.54423 1.92634 0.40992 0.57924 1.37236 2.78239 46 0.87123 1.11508 1.52270 1.89639 0.40384 0.57064 1.35198 2.no93 47 0.85646 1.10065 1.50237 1.86895 0.39819 0.56266 1.33308 2.76110 48 0.84242 1.08690 1.48304 1.84389 0.39297 0.55529 1.31560 2.75251 49 0.1!4088 1. 08522 1.48018 1.82116 0.38816 a. 541!49 1.29949 2. 75251 50. 0.83943 1.08363 t.4n48 1.80078 0.38374 0.54225 1.28471 2.75251 51 0.83805 1.08213 1.47493 1. 78264 0.37971 0.53655 1.27121 2.75251 52 0.83675 1.08071 1.47252 1.76666 0.37605 0.53138 1.25897 2.75251 53 0.83552 1.07937 1.47024 1. 75271 0.37276 0.526T.l 1.24794 2.75251 54 0.83434 1.07809 1.46809 1. 74085 0.36982 0.52257 1.23809 2.75251 55 0.83323 1.07688 1.46604 1.T.l090 0.36722 0.51891 1.22941 2.75251 56 0.86578 1.12671 1.54758 1. 72286 0.36497 0.51572 1.22186 2.86200 
57 0.89838 1.17661 1.62920 1. 71668 0.36305 0.51300 1.21542 2.97149 
58 0.93102 1. 22655 1. 71092 1. 71235 0.36145 0.51075 1.21009 3.08099 
59 0.96371 1.27654 1. 792T.l 1. 70984 0.36018 0.50896 1.20583 3.19048 
60 0.99644 1.32658 1.87461 1.70914 0.35923 0.50761 1.20265 3.29997 
61 1. 02921 1.37667 1. 95657 1. 71026 0.35860 0.50672 1. 20054 3.40946 
62 1.06202 1.42679 2.03860 1. 71320 0.35829 0.50628 1.19948 3.51895 
63 1.09486 1.47695 2.12069 1.71799 0.35829 0.50628 1.19949 3.62845 
64 1.12n4 1.52715 2.20285 1. 72465 0.35860 0.50672 1. 20054 3.73794 65 1.16065 1 .Sn38 2.28506 1. 73323 0.35923 0.50762 1.20265 3.84743 
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El Paso 1996 Summer Time Period 4 CO Emission Rates (grams/mile) 

SQ!:~!J ~Q~V 1 Q~T1 ~Q!:iTZ ~l:!!:iiJ LQQV LQQI ~t;!QV !:!!;; 3 80.65579 104.56339 152.15903 213.57257 5.47653 6.30152 39.29140 148.98367 4 61.97491 80.38554 117.22864 195.13213 5.04724 5.80757 36.21147 118.81773 
5 50.64709 65.50940 94.97159 178.67644 4.66008 5.36208 33.43378 97.04509 
6 43.05136 55.46240 79.63086 163.96895 4.31045 4.95978 30.92531 80.97862 
7 37.61256 48.25154 68.50154 150.80339 3.99431 4.59603 28.65723 68.88106 
8 33.53258 42.84630 60.12141 139.00038 3.70811 4.26670 26.60384 59.60162 
9 30.36296 38.65829 53.62564 128.40340 3.44868 3.96820 24.74258 52.36145 10 27.83232 35.32700 48.46991 118.87550 3.21325 3.69730 23.05347 46.62186 

11 25.76674 32.61923 44.29517 110.29709 2.99934 3.45117 21.51880 42.00357 
12 24.04967 30.37764 40.85585 102.56300 2.80477 3.22729 20.12288 38.23447 
13 22.60020 28.49239 37.97879 95.58136 2.62760 3.02343 18.85179 35.11623 14 21.36025 26.88448 35.53902 89.27097 2.46611 2.83761 17.69316 32.50198 15 20.28737 25.49576 33.44414 83.56104 2.31876 2.66806 16.63597 30.28180 
16 19.34953 24.28261 31.62500 78.38841 2.18418 2.51321 15.67048 28.37225 
17 18.52231 23.21173 30.02866 73.69812 2.06116 2.37166 14.78789 26.70929 
18 17.78677 22.25731 28.61421 69.44096 1. 94862 2.24216 13.98044 25.24362 
19 17.12801 21.39923 27.34988 65.57379 1.84557 2.12360 13.24113 23.93684 
20 16.44588 20.66895 26.30255 62.05847 1.75116 2.01496 12.56379 22.75911 
21 15.73782 19.86110 25.21902 58.86089 1.66461 1.91537 11.94280 21.68701 
22 15.09279 19.12012 24.22917 55.95099 1.58521 1.82401 11.37319 20.70242 
23 14.50244 18.43689 23.31969 53.30212 1.51236 1.74018 10.85047 19.79115 
24 13.95991 17.80408 22.47993 50.89046 1.44548 1.66323 10.37064 18.94226 
25 13.45948 17.21585 21.70131 48.69499 1.38407 1.59257 9.93008 18.14752 
26 12.99636 16.66747 20.97676 46.69681 1.32769 1.52770 9.52556 17.40047 
27 12.56652 16.15509 20.30081 44.87929 1.27592 1.46813 9.15416 16.69643 
28 12.16655 15.67561 19.66872 43.22743 1.22841 1.41346 8.81327 16.03180 
29 11.79353 15.22639 19.07681 41.72815 1.18482 1.36330 8.50053 15.40414 
30 11.44494 14.80527 18.52193 40.36954 1.14486 1.31732 8.21382 14.81166 
31 11.11863 14.41042 18.00146 39.14116 1.10826 1.27521 7.95124 14.25289 
32 10.81268 14.04022 17.51318 38.03377 1.07479 1.23669 7.71108 13.72684 
33 10.52543 13.69324 17.05524 37.03912 1.04422 1.20152 7.49180 13.23306 
34 10.25541 13.36820 16.62587 36.14995 1.01637 1.16948 7.29199 12.77056 
35 10.00131 13.06392 16.22359 35.35979 0.99107 1.14037 7.11046 12.33914 
36 9.76194 12.77929 15.84700 34.66302 0.96816 1.11401 6.94608 11.93781 
37 9.53624 12.51329 15.49483 34.05492 0.94750 1.09023 6. 79786 11.56641 
38 9.32325 12.26493 15.16583 33.53114 0.92897 1.06891 6.66491 11.22377 
39 9.12208 12.03322 14.85878 33.08809 0.91246 1.04992 6.54648 10.90913 
40 8.93193 11.81724 14.57254 32.72282 0.89788 1.03314 6.44186 10.62151 
41 8.75205 11.61605 14.30594 32.43292 0.88514 1.01848 6.35046 10.35973 
42 8.58171 11.42870 14.05768 32.21632 0.87417 1.00586 6.27176 10.12216 
43 8.42027 11.25420 13.82663 32.07170 0.86491 0.99520 6.20532 ·. 9.90733 
44 8.26709 11.09153 13.61140 31.99800 0.85731 0.98646 6.15077 9.71308 
45 8.12154 10.93956 13.41069 31.99483 0.85132 0.97957 6.10781 9.53741 
46 7.98301 10.79700 13.22293 32.06203 0.84691 0.97449 6.07619 9.3m6 
47 7.85087 10.66248 13.04642 32.20026 0.84406 0.97122 6.05574 9.23101 
48 7.72451 10.53443 12.87944 32.41025 0.84276 0.96971 6.04636 9.09406 
49 7.72451 10.53443 12.87944 32.69345 0.84298 0.96997 6.04800 9.09406 so 7.72451 10.53443 12.87944 33.05174 0.84475 0.97200 6.06065 9.09406 
51 7.72451 10.53443 12.87944 33.48756 0.84806 0.97581 6.08439 9.09406 
52 7.72451 10.53443 12.87944 34.00386 0.85293 0.98142 6.11936 9.09406 
53 7.72451 10.53443 12.87944 34.60416 0.85939 0.98886 6.16574 9.09406 
54 7.72451 10.53443 12.87944 35.29266 0.86748 0.99816 6.22378 9.09406 
55 7.72451 10.53443 12.87944 36.07408 0.87725 1.00940 6.29382 9.09406 
56 8.83485 12.34459 15.34493 36.95399 0.88873 1.02261 6.37624 11.28417 
57 9.94519 14.15476 17.81039 37.93877 0.90201 1.03789 6.47150 13.47429 
58 11.05552 15.96492 20.27585 39.03557 0.91716 1.05532 6.58015 15.66440 
59 12.16586 17.77505 22.74136 40.25256 0.93425 1.07499 6.70281 17.85451 
60 13.27619 19.58519 25.20682 41.59891 0.95340 1.09702 6.84020 20.04460 
61 14.38653 21.39534 27.67232 43.08499 0.97472· 1.12155 6.99313 22.23473 
62 15.49685 23.20552 30.13782 44.72241 0.99832 1.14871 7.16249 24.42482 
63 16.60718 25.01570 32.60329 46.52432 1.02436 1.17867 7.34931 26.61493 
64 17.71750 26.82585 35.06880 48.50540 1.05300 1.21162 7.55476 28.80501 
65 18.82782 28.63602 37.53424 50.68207 1.08440 1.24776 7.78009 30.99513 
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El Paso 1996 Summer Time Period 4 NOx Emission Rates (grams/mile) 

Sg!ll:::!;;l ~Q!:i~ LQWTl LQ~TZ HQ~V I QQY LQQI HQQ~ t!~ 
3 2.33566 2.57133 2.93892 4.47339 2.82175 3.24855 2S.92682 0.92604 
4 2.14913 2.36822 2.74452 4.51968 2.70291 3.11173 24.83485 0.88574 
5 2.03588 2.24542 2.62854 4.56598 2.59275 2.98491 23.82268 0.85230 
6 1.95949 2.16328 2.55221 4.61226 2.49061 2.86732 22.88422 0.82520 
7 1.90432 2.10475 2.49887 4.65856 2.39590 2. 75828 22.01398 0.80391 
8 1.86255 2.06125 2.46013 4.70485 2.30806 2.65716 21.20694 0.78796 
9 1.82981 2.02800 z. 43131 4. 75114 2.22661 2.56338 20.45851 o:n688 

10 1.80349 2.00208 2.40955 4.7971,3 2.15107 2.47643 19.76454 o.no21 
11 1.78188 1.98162 2.39302 4.84372 2.08106 2.39582 19.12123 0.76751 
12 1.76388 1.96534 2.38047 4.89001 2.01619 2.32114 18.52516 0.76839 
13 1. 74868 1.95234 2.37100 4.93630 1.95611 2.25197 17.97311, o.n243 
14 1. 73572 1.94196 2.36399 4.98259 1.90052 2.18798 17.46240 o.n926 
15 1.72458 1.93370 2.35892 5.02889 1.84913 2.12882 16.99025 0.78853 
16 1. 71494 1.92717 2.35544 5.07518 1.80170 2.07420 16.55437 0.79988 
17 1.70655 1.92205 2.35324 5.12147 1. 75797 2.02386 16.15257 0.81300 
18 1.69922 1.91812 2.35208 s.16n6 1.11nr. 1.9m5 15.78295 0.82758 
19 1 .69278 1.91516 2.35176 5.21405 1.68081 1.93504 15.44368 0.84334 
20 1.69383 1.91655 2.35800 5.26034 1.64702 1.89613 15.13319 0.86001 
21 1. 70334 1.93181 2.37393 5.30663 1.61620 1.86065 14.85002 o.8m4 
22 1.71211 1. 94609 2.39076 5.35292 1.58821 1.82843 14.59283 0.89511 
23 1. 72024 1.95949 2.40658 5.39921 1.56292 1. 79932 14.36050 0.91309 
24 1. 72781 1.97208 2.42149 5.44550 1.54022 1.m18 14.15193 0.93109 
25 1. 73489 1 .98393 2.43556 5.49179 1.52001 1. 71,991 13.96620 0.94895 
26 1.74153 1.99509 2.44887 5.53808 1.50220 1. 72940 13.80252 0.96650 
27 1.74n9 2.00562 2.46146. 5.58438 1.48670 1.71156 13.66012 0.98360 
28 1. 75370 2.01554 2.47340 5.63067 1.47345 1.69631 13.53840 1.00014 
29 1. 75932 2.02490 2.48473 5.67696 1.46240 1.68359 13.43685 1.01601 
30 1. 76466 2.03372 2.49549 5. 72325 1.45349 1.67333 13.35500 1.03114 
31 1. 76975 2.04205 2.50574 5.76954 1.44669 1.66550 13.29250 1.04546 
32 1.n464 2.04990 2.51551 5.81583 1.44197 1.66006 13.24912 1.05891 33 1. 77933 2.05732 2.52485 5.86212 1.43930 1.65700 13.22463 1.07148 34 1. 78385 2.06432 2.53381 5.90841 1.43868 1.65628 13.21894 1.08315 35 1. 78823 2.07095 2.54244 5.95471 1.44011 1.65793 13.23204 1.09394 36 1.79248 2.on24 2.55078 6.00100 1.44358 1.66193 13.26396 1.10388 37 1.79663 2.08321 2.55888 6.04728 1.44912 1.66830 13.31487 1.11300 38 1. 80069 2. 08891 2. 56680 6.09358 1.45675 1.6no8 13.38495 1.12137 39 1.80469 2.09437 2.57460 6.13987 1.46650 1.68831 13.47451 1.12908 40 1.80865 2.09963 2.58234 6.18616 1.47841 1. 70202 13.58398 1.13623 41 1.81258 2.10474 2.59007 6.23245 1.49254 1. 71829 13.71376 1.14294 42 1.81651 2.10975 2.59787 6.27874 1.50894 1.73Z17 13.86448 1.14934 43 1.82045 2.11469 2.60579 6.32503 1.52769 1. 75875 14.03678 1.15560 44 1.82443 2.11962 2.61392 6.37133 1.54887 1.78314 14.23139 1.16189 45 1.82848 2.12459 2.62233 6.41761 1.57258 1.81043 14.44922 1.16841 46 1.83260 2.12967 2.63110 6.46391 1.59892 1.84076 14.69122 1.17536 47 1.83684 2.13491 2.64032 6.51020 1.62801 1.87425 14.95851 1.18298 48 1.84120 2.14037 2.65007 6.55649 1.65998 1.91106 15.25230 1.19151 49 1.91135 2.22655 2.76213 6.60278 1.69499 1.95136 15.57397 1.23031 50 1.98150 2.31274 2.87418 6.64907 1.73320 1.99535 15.92501 1.26911 51 2.05165 2.39893 2.98624 6.69536 Ln47a 2.04322 16.30707 1.30791 52 2.12180 2.48512 3.09829 6.74165 1.81995 2.09522 16.72209 1.34671 53 2.19195 2.57131 3.21035 6.78794 1.86891 2.15159 17.17198 1.38551 54 2.26210 . 2.65750 3.32240 6.83423 1.92193 2.21262 17.65904 1.42430 55 2.33224 2.74369 3.43446 6.88053 1.97925 2.27862 18.18578 1.46310 56 2.40240 2.82988 3.54651 6.92681 2.04118 2.34991 18.75478 1.50190 57 2.47254 2.91607 3.65857 6.97311 2.10804 2.42688 19.36909 1.54070 58 2.54270 3.00226 3.no6z · 7.01940 2.18018 2.50994 20.03194 1.57950 59 2.61284 3.08846 3.88268 7.06569 2.25800 2.59952 20.74693 1.61830 60 2.68299 3.17464 3.99473 7.11198 2.34191 2.69613 21.51799 1.65709 61 2.75314· 3.26083 4.10679 7.15827 2.43240 2.80031 22.34937 1.69589 62 2.82329 3.34702 4.21884 7.20456 2.52997 2.91263 23.24586 1. 73469 63 2.89344 3.43321 4.33090 7.25086 2.63520 3.03378 24.21272 1.m49 64 2.96359 3.51940 4.44295 7.29714 2.74870 3.16445 25.25560 1.81229 65 3.03.374 3.60559 4.55501 7.34344 2.87117 3.30544 26.38083 1.85109 
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Dallas/Fort Worth TCMs 

Transportation Control Measure Commitments 
Dallas/Fort Worth Ozone Nonattainment Area 

1993 Rate-of-Progress State Implementation Plan 
Texas Natural Resource Conservation Commission 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CURRENT 

TCM CATEGORIES 

Intersection Improvement Projects 

Signal Improvement Projects 

High Occupancy Vehicle (HOV) Lanes 

Alternative Fuel Vehicles 

Corridor Management Projects 

Park-and-Ride Lots 

Pedestrian/Bicycle Facilities 

Commuter Rail 

Light Rail 

Arterial Street Widenings 

tcm-d 
5-21-96 

ESTIMATED 

EMISSIONS 

PROJECT REDUCTION 

SIZE (lb/day) 

336 locations 1,756 

1,350 locations 6,180 

33 miles 935 

3,332 vehicles 287 

4 corridors 394 

21ocations 30 

16 miles 8 

9.6 miles 9 

7.9 miles 140 

763 lane miles 4,137 

I 13,876! lbs/day 

tons/day 6.94 



North Central Texas Council Of Governments 

February 24, 1994 
John Hall, Chairman 
Texas Natural Resource Conservation Commission 
P.O. Box ~3087 
Austin, Texas 78711-3087 

Dear Chairman Hall: 

I am pklased to transmit to you the endosed resolution adopted by the North Central Texas 
Council of Governments regarding the proposed Phase II controls for the State Implementation 
Plan. Pursuant to the State public hearing held in Irving on January 27, 1994, the original 
deadline for written comments was extended to February 25, 1994. 

This resolution reflects the desires of our Exec:J~ve Board which has been ably supported by 
our Air Quality Advisory Committee (a technical advisory group), and our Air Quality Policy 
Subcommittee (an elected officials policy group). These two committees have held intensive 
and repeated meetings in the last two months to review and prioritize specific options for the 
State Air Quality Plan. We have appreciated the opportunity to provide input from the public 
sector leadership of this region to the Commission on the many difficult regulatory and policy 
choices. We intend to continue worlting with your staff in the coming months to further explore 
and refine our options for contingency measures. 

i want to add our collective appreciation of Beverly Hartsock and her staff. They have worked 
tirelessly and diligently to explain and research the complex details of the State 
Implementation Plan and the available options. 

xc: Anthony Grig$by 
Beverty Hart.sock 
Cyril Ourrenberger 
Alan Henderson 

Sincerely, 

~~~ 
Mil<.e Eastland 
Executive Director 

616 S.• Flags OriV<!. CentOI'point Two 
P 0 Ek>• 5686 Mngton. Te.a• 76005·5688 

{8t7r 640·3300 FAX £''"·640·7806 (!}rt<:ye~ l)oaoer 



RESOLUTION ENDORSING CONTROL MEASURES IN THE STATE 
IMPLEMENTATION PLAN FOR OZONE 

WHEREAS, the North Central Texas Council of Governments (NCTCOG) recognizes 
the chal~s faced by the DFVV 4-county ozone nonattainment area in implementing lhe 
necessary controls to reduce air emissions under Clean Air Act requirements; and 

WHEREAS, the State of Texas ("Texas Natural Resource Conservation Commission") 
is seeking the input of the NCTCOG on lhe preferred controls to be implemented in Phase II o~ 
the State Implementation Plan (Rate-of-Progress Plan), to be submitted by Texas to EPA by 
May 15, 1994; and 

WHEREAS, the Air Quality Adviscry Committee and its Air Quality Policy Subcommittee 
have conducted intensive review an<f discussion of lhe implications of the proposed Phase II 
controls and indicated their preference of lhese options; and 

WHEREAS, additional contingency measures must be identified at this time as part of 
the State Implementation Plan and are subject to potential activation at a later date; and 

WHEREAS, the cost and policy impact of the potential contingency measure require 
further int~nsive revk!w in the coming months to dete...-.1ine and differentiate their impact on 
businesses versus that to motorists. 

NOW, THEREFORE, BE IT HEREBY RESOLVED: 

SECTION 1 

SECTION2 

SECTION3 

That the North Central Texas Council of Governments (NCTCOG) 
en<forses the Texas Natural Resource Conservation Commission's 
(TNRCC) proposed Phase II options for the State Implementation Plan, 
as listed on the document {Attachment 1-February 17, 1994 SIP}, which 
represent the consensus of the Air Quality Advisory Committee and the 
Air Quality Policy Subcommittee. 

That the NCTCOG intends to continue the worl<.ing partnership with the 
TNRCC in the coming months to further review and evaluate the 
contingency measures and to assist in selection of the preferred control 
measures, if need be. 

That the NCTCOG supports a partnership with the TNRCC to inform the 
utmost number of elected officials, businesses and citizens of our clean 
air goals an<f involve them in the necessary initiatives to achieve them. 



SECTION 4 That this resolution shall be in effect immediately upon its adoption. 

I hereby certify that this resolution was adopted by the Executive Board of the North Central 
Texa.s Council of Governments on February 24, 1994. 

~<v/t-rL 
Woods, Secretary-Treasurer 

O:C::ffixas Council of Governments 
Councilmember, City of Fort Worth 



APPENDIXJ 

EMISSION CALCULATION METHODOLOGY FOR 
TRANSPORTATION CONTROL MEASURES 



EMISSIONS CALCULATIONS 

BASIC EMISSION EQUATION: 

Emissions = EF • VMT 

Where: EF = Emission factor as a function of speed (grams per vehicle mile) 

VMT = Vehicle miles of travel 

BENEFIT CRITERIA 

Project Lower Emission Factor Decreased VMT 

Roadway Widening 

Transit Improvements' 

Intersection Improvements 

Signal Timing/Progression 

HOV Lanes 

Motorist Assistance/Incident 
Detection and Response 

Park and Ride Lots 

Travel Demand Incentives 

Bikeways 

'Includes Alternative Fuel Vehicle Purchases. 

X 

X 

X 

X 

X X 

X 

X 

X 

X 



AIR QUALITY/ENERGY CONSERVATION RATING 
TRANSIT IMPROVEMENTS' 

I. Calculate Daily VMT Reduction 

VMT = Average Daily Ridership • Average Trip Length 
Average Auto Occupancy 

II. Calculate Daily HC Emissions 

E0 = EF * VMT 

Where: E0 = Daily emissions 

EF = Emission factor (grams per mile) based on average speed of 
surrounding roadways (see Figure 1) 

Ill.. Determine Annual HC Emissions (E.J 

E, = E0 * 260 weekdays/year 

IV. Determine Cost Per Pounds of HC Reductions 

CosVPound = (Annual Proiect Cost) (C,l 
E, 

Where: C, = 454 grams/pound 

VI. Apply score from Table 1 

'Includes capital and operating assistance for both public transit and elderly and 
disabled transit. Capital assistance can include new or replacement vehicles which 
are assumed to be alternative fueled. Also includes travel demand incentive projects. 
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AIR QUALITY/ENERGY CONSERVATION RATING 
HOV LANES 

I. Calculate Existing Daily Hydrocarbon (HC) Emissions 

E8 = EF • * VOL, * Distance 

Where: E9 = Emissions before improvement (grams) 

EF • = Emission factor (grams per mile) based on existing mainlane 
average speed (see Figure 1) 

VOL, = HOV Volume' * Auto Occupancy of HOV 
Auto Occupancy of Mixed Flow 

II. Determine Average Speed after Improvement 

Increased Capacity-Improved Level of Service-Higher Speed 

III. Calculate Daily HC Emissions After Improvement 

E, = EF, * VOL. * Distance 

Where: E. = Emissions after improvement (grams) 

EF, = Emission factor (grams per mile) based on new average HOV 
speed (see Figure 1) 

VOL. = HOV volume 

IV. Find Annual HC Emission Reductions (E,J 

ER = (E8 • E.) * 260 weekdays/year 

V. Determine Cost per Pound of HC Reductions 

Annual Project Cost (C,L 
Cost/Pound = E~ 

Where: C, = 454 grams/pound 

VI. Apply Score from Table 1 

'Air quality benefiis are· assumed to be from HOV traffic only. 

5 



I. 

AIR QUALITY/ENERGY CONSERVATION RATING 
PARK-AND-RIDE LOTS 

Calculate Daily VMT Reduction 

VMT = PS • UF • D 

Where: PS = Number of parking spaces in lot 

UF = Utilization factor 

D = Distance from CBD 

II. Calculate Daily HC Emission Reductions (E..,) in grams 

EAO = EF * VMT 

Where: EF = Emission factor (grams per mile) based on average freeway 
speed (see Figure 1) 

Ill. Find Annual Emission Reductions (E.,.) 

E,... = E.., * 260 weekdays/year 

IV. Determine Cost per Pound of HC Reductions 

Annual Project Cost (C,L 
Cost/Pound = EAA 

Where: C, = 454 grams/pound 

V. Apply Score from Table 1 

7 



F I GlJIU.O 1 

HYDROCARBON EMISSION RATES 

20~------~----------------------~ 

-C1) -·- 16 E 
L. 
Q) II EXAMPLE ONLY a. 
U) 12 I \ SEE APPENDIX G FOR SPECIFIC EMISSION FACTORS 

E <0 

"' L. 
C) -Q) 8 -"' a: 
c 
0 ·- 4 U) 
U) ·-E 
lU 

0~----~----~------;-------r------r-----;--~ 

10 20 30 40 50 60 

Speed (mph) 



1996 CONTROL STRATEGY EMISSION INVENTORY ADJUSTMENT 
TEXAS MOTORIST CHOICE liM PROGRAM (100% BAR90) 
MOBILE5A_H COMPOSITE EMISSION FACTORS (grams/mile) 
DALLAS/TARRANT COUNTY: JULY 1996 
(ADJUSTED FOR COMMUTE VMT) 

9.11 69.05 3.31 1.38 9.05 2.27 
9.11 69.05 3.31 1.36 8.82 2.28 
9.11 69.05 3.31 1.33 8.60 2.28 
6.68 54.43 3.10 1.31 8.41 2.29 
5.36 45.25 2.96 1.29 8.22 2. 
4.52 38.92 2.85 1.27 8.05 2.31 
3.95 34.28 2.77 >.:': .. 1.24 7.89 2.32 
3.59 30.72 2.69 1.23 7.74 2.33 
3.31 27.89 2.63 1.21 7.60 2.34 
3.08 25.61 2.57 1.19 7.47 2.35 
2.89 23.72 2.53 1.18 7.35 2.37 
2.73 22.13 2.48 1.16 7.25 2.38 
2.60 20.77 2.45 . 1.15 7.15 2.40 
2.47 19.60 2.41 ·: 1.13 7.06 
2.36 18.57 2.38 1.12 6.98 2.44 
2.27 17.67 2.35 1.12 6.98 2.51 
2.19 16.87 2.32 1.11 7.00 2. 
2.11 16.16 2.31 1.11 7.01 2.66 
2.04 15.51 2.28 .·.• 1.10 7.02 2.73 
1.97 14.88 2.27 .:; 1.10 7.04 2.81 
1.91 14.21 2.27 1.09 7.07 2.89 
1.85 13.60 H! JY 

1.10 7.09 2.97 
1.79 13.05 1.12 8.02 3.05 
1.74 12.54 1.14 8.95 3.14 
1.70 12.07 2.25. 1.17 9.89 3.23 
1.65 11.63 2.26 ,•· 1.19 10.83 3.33 
1.61 "11.22 2.26 · .. 1.22 11.78 3.42 
1.57 10.84 2.26 •. 1.25 12.73 3.52 
1.53 10.49 2.26 1.27 13.68 3.62 
1.50 10.16 2.26 1.30 14.64 3.72 
1.47 9.85 2.26 1.33 15.61 3.83 
1.44 9.57 2.26 1.35 16.58 3.94 
1.41 9.30 2.27 

Source: North Central Texas Council of Governments • Transportation Department 


