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1. Introduction

An Air Quality analysis was conducted for the Fo&tead Streetscape Project from Southeast
50" Avenue to Southeast 9bcated in Portland, Oregon. The project will howe pedestrian
safety crossing, bus stops, bike parking and feegliand signal synchronization equipment along
the corridor. The project will also convert foank sections of Foster to three lane sections
which changes the channelization at a number efsattions which is a trigger for air
conformity analysis. The project uses state fundingd is not subject to transportation conformity
requirements but the analysis was conducted fornmdtional purposes. The project is located
within the Portland carbon monoxide (CO) mainteesae@a. The 8 Hour CO concentrations in
the opening year (2017) and design year (2035) merdicted to be 2.4 parts per million (ppm)
and 1.7 ppm respectively. These concentrationsialiebelow the 8 hour CO National Ambient
Air Quality standards (NAAQs) of 9 ppm. The 1 h@® concentrations for 2017 and 2035 will
be 2.9 ppm and 2.1 ppm respectively, which areatdbbelow the 1 hour CO NAAQs of 35
ppm. In both 2017 and 2035, the CO concentratidtisthe project are slightly lower than
without the project because traffic volumes deaeesthe roadway changes from four lanes to
three lanes.

The project area Mobile Source Air Toxic (MSAT) agibns are expected to decrease in the
future relative to existing conditions.

2. Project Description

The Southeast Foster Road Safety and Sidewalk Eeh@ant Project will design and construct
elements of the Foster Road Transportation an@Stape Plan (adopted in 2003 and updated in
2013) along Southeasst Foster Road between Souft#hsAvenue and Southeast 90th Avenue.
Four lane sections of Foster Road will be reducdtiree lane sections. This project will
strategically focus on improving pedestrian ang/tlie crossing safety and access to transit. The
project will provide additional enhanced crossiafe$y treatments at existing marked crosswalks
and add enhanced marked crosswalks and curb exterisi provide safer and more frequent
crossing opportunities. The enhanced crossindysaatments are proposed at non-signalized
marked crosswalks. They will include new medidands with Rectangular Rapid Flash
Beacons (RRFB), high-visibility, ladder bar marl&dsswalks, signage, advanced stop bar and
signage, or similar treatments should new reseamditechnology emerge between now and
project design.

The project will also upgrade several existing algrthat have outdated equipment to provide
greater safety and compliance. Improvements imchal signal poles and mast arms, signal
head back plates for greater visibility, microwaeslestrian detection to extend the “Don’t
Walk” phase for slow-moving pedestrians that renmaitne crosswalk at the end of the regular
phase, in-road vehicle detectors to extend théightlto avoid crashes from red light running,
count-down pedestrian signal heads, accessiblehuusins, new ADA curb ramps and wider
sidewalks near the intersection.

Figure 1 shows the project location. Figure 2 shidve project schematic. Figure 3 shows the
roadway design for the one intersection analyZédures are located at the end of the report.



3. Traffic Analysis

The traffic data was provided by Portland Bureatirainsportation (PBOT, 2016). The traffic
data included peak hour operation data for theadiggd intersection for opening year (2017) and
design year (2035) for 10 signalized intersectiofilse worst-case scenario in terms of air quality
was selected based on the level of service dat&)Ld®lay, volume to capacity ratio (V/C) and
sum of approaching volumes for opening year 20H7dmsign year 2035. For the peak hour in
2035, the worst performing intersection in theficadinalysis was SE $0and Foster Road:;
however, this intersection is not part of the Fo8t&ane project. Therefore the second worst
performing intersection was selected for analydigtvis the intersection of SE '82ind Foster
Road. Table 1 shows the operation traffic datatferBuild scenario in 2035. Appendix B
shows the traffic data for all years for No BuilideBuild scenarios. The SYNCHRO data used

in modeling is included in Appendix B.

Table 1. Traffic Summary for Foster Road for DesignYear Build Scenario 2035 PM

Peak Hour
. . 1 Delay 2 Sum Of.
Intersection with Foster Road V/C (sec/veh) LOS Approaching
Volumes
Southeast 50 1.10 92.6 F 4135
Southeast 59 0.84 31.8 C 2285
Southeast 56 0.57 13.3 B 1530
Southeast Holgate 0.91 52.8 D 2415
Southeast 6% 0.55 6.1 A 1250
Southeast 67 0.52 5.9 A 1340
Southeast 79 0.81 29.7 C 2125
Southeast 78 0.39 5.0 A 1175
Southeast82™ 1.11 87.9 F 3725
Southeast 87 0.52 3.3 A 1580

Note: SE 50th and Foster has worst case trafficelvemwno changes to laneage are occurring theré a@d not

selected for analysis.
1 Volume to Capacity Ratio
2 LOS- Level of Service

3 Bold row is worst case scenario selection




4. Existing Air Quality

Portland is a CO maintenance area. Portland witlttibe end of their"2Maintenance Plan on
October 2, 2017 and transportation conformity willonger apply. Metro is responsible for
regional transportation conformity in the Portlaarda. In accordance with the guidance in the
ODOT Air quality Manual (September 2008), a concamdn of 2.0 ppm was used as the
ambient background concentration in the projeci.are

The Portland—Vancouver area became “in attainnfentyzone with the revocation of the
federal 1 hour ozone standard in June 2005. Téeeiarstill subject to the no backsliding
provisions of the revised standard but does natire@ conformity analysis for ozone. All other
pollutants are in attainment.

5. CO Hot Spot Analysis Methodology

A hot spot analysis must demonstrate that the BigBeild CO concentration is below the CO
NAAQs and the project conforms to the State Impletaigon Plan (SIP) for the Portland Area
Carbon Monoxide Maintenance Plan. A SIP is a dasurthat outlines the strategies and
emission control measures that show how an aré@myove air quality and meet the NAAQs.
The hot spot analysis includes determining thectdaar emission rates and then using those
emission rates in a dispersion model to predichigbest CO concentration. If the modeled
worst case intersection scenario does not caussaion of the NAAQS, then it is assumed all
other project intersection scenarios would alsocaoise a violation of the NAAQSs.

5.1. Emission Model

The Environmental Protection Agency (EPA) appronextiel MOVES2014a (EPA, 2015)
calculates emission factors for a variety of gamolind diesel fueled roadway vehicles.
MOVES2014a accounts for progressively more strib¢gipipe emission standards over the
vehicle model years evaluated. The MOVES2014atifilgs include the applicable climate data,
fuel characteristics, local vehicle mix and antitpeering programs for the project area.
Emissions were calculated based on a typical witagrbecause colder temperatures result in
higher CO concentrations. The afternoon hour wéected as the worst-case scenario based on
LOS, V/C ratio and vehicle volume. MOVES peak hd@r00 -16:59 was used to represent the
afternoon peak hour of 4:00 to 5:00 p.m. The meds run for 2017 and 2035 for roadway
speeds within the project area.

MOVES2014a input files were developed by ODOT uslatabase files provided by Metro,
default data and project specific data. The da@b&om Metro include fuel supply, fuel
formulation, inspection and maintenance progranteorelogical and source type age
distribution (Metro, 2015). Using the MOVES2014dabase provided by Metro ensures
consistency with regional analysis. Default dates wsed for Fuel Usage Fraction and
Alternative Vehicles Fuels Technologies databa3ago project specific databases were
developed by ODOT based on the vehicle speedsikydnd also the vehicle type distribution
for the project area. Based on professional judgenthe low emitting vehicle program was not



included in these emissions runs as they providgnmuim change in the CO emissions and from
recently completed CO analyses in the Portland tieaprovide little to no change in
concentrations which are already well below theNAAQs. Table 2 and 3 summarize the
MOVES runspec inputs and MOVES database sources.

Table 2. MOVES Runspec Selections

Input Name Selection
Scale Project
Calculation Type Inventory
. Hour, analysis year (2017 & 2035), January, weekday
Time Span 4:00 - 5:00 p.m.

Geographic Bounds

Oregon, Multnomah County (consistent with
Metro regional conformity analysis)

Vehicles/Equipment

Used all gasoline and dieseickeh

Road Types

Urban unrestricted specific to project

Pollutants and Proces8es Running exhaust and crankcase running as givefPi guidance

Output

Selected distance traveled and population and gnauitess

Note:
@ Provided by Metro, April, 2015

b Using MOVES2014 in Project-level Carbon Monoxideadyses, March 2015. EPA-420-B-15-028

Table 3. ODOT MOVES Project Level Data Manager Inpus

MOVES Database Name

Data Source

Fuel Supply and Fuel Formulation

Provided by Me#&pril 2015

Fuel Fraction Usage and Alternative
Vehicles Fuels and Technologies

Default MOVES2014a

Meteorology

Provided by Metro, April 2015

Inspection and Maintenance Covera

ge  Provided bydviépril 2015

Source Type Age Distribution

Provided by Metro, Ag015

Project Links

Project specific. One link per roadway project sh&the specific
roadway length and types will be characterizedispersion model

Link Source Type Hour

The link source type data was developed basedeowehicle miles
traveled by each vehicle type in the MOVES datalf@sarban
unrestricted roadways in Multnomah County.

Using professional judgment, ODOT developed thie éind link source type databases. The link
database was developed based on the posted vepeeds for project roadways under No Build
and average speeds for Build. The link source tigia was developed based on the vehicle
miles traveled by each vehicle type in Multhomalu@y for urban unrestricted roadways.

The emission rates calculated by MOVES2014a arensio Table 4 and the MOVES2014a
input and output file names are listed in Appert@ix



Table 4. CO Emission Rates used in CAL3QHC Modeling

Emissions Rates (grams/mile)

Year | Scenario Speed (mph) 2017 | 2035 Link
Idle Both idle (grams/hour) 23.76 | 1.66 idle
Both 9 8.25 southbound right
30
2017 Both 4.69 NA north & south
No Build 20 5.89 east & west
Build 19 6.12 east & west
Both 9 1.65 southbound right
30 1.01
2035 Both NA north & south
No Build 16 1.39 east & west
Build 15 1.42 east & west

5.2. Dispersion Model

The CO project concentrations were calculated ugiadg=PA-approved CAL3QHC dispersion
model (version 95221, Environmental Protection Aye(EPA) 1992 and 1995) for the opening
year (2017) and the design year (2035). Inputstimt dispersion model include traffic volumes,
signal timing, intersection geometry and receptoations. Traffic information was taken from
SYNCHRO files provided by PBOT Traffic Section (PB016). CAL3QHC inputs were
selected by using the guidance provided in the OB@TQuality Manual (ODOT, 2008) and
EPA Guideline for Modeling Carbon Monoxide from Reay Intersections (EPA, 1992). Table
5 summarizes CAL3QHC model inputs.

Table 5. CAL3QHC Model Inputs

Meteorological Variables

Averaging Time

60 minutes

Surface Roughnes

(*2

175 (office)

Wind Speed

1 meter per second

Wind Angle

0 to 360 degrees in 10-degree increments

Stability Class

4 (D) neutral

Mixing Height 1,000 meters
Ambient Background Concentration
Portland 2 parts per million

Persistence Facto

0.82

Site Variables

Receptor
Coordinates

10 feet from each traveled roadway on both sidekebtreet at
distances of 10 feet, 82.5 feet (25m) and 164(&&®&m) from the
cross street.

Height 6.0 feet

Note: The persistence factor is based at SEA2&nue and Division Street




The maximum 1 hour CO concentration for each maglelwas added to the ambient background
CO concentration of 2.0 ppm as recommended in D@DAIr Quality Manual, (ODOT, 2008).
The 1 hour CO concentrations were converted t@theur concentrations using a persistence
factor of 0.82 which was also recommended by th©DManual. These resulting
concentrations were compared to the applicableut &nd 8 hour CO NAAQs.

6. CO Hot Spot Results

CO concentrations for Build are slightly lower thida Build scenario since the project is moving
vehicles further from receptors by reducing thmekfrom four to three lanes. In 2017, the
highest Build concentration occurred in the soutimsbdepart and northbound approach
receptors of the intersection. In 2035, the higBesld concentration occurred at most receptors
modeled because the overall concentration wasgiilvghich was only slightly higher than the
background concentration of 2.0 ppm. Table 6 surmesthe CAL3QHC modeling results by
year and scenario type. The modeled CO concemtsadire well below the 1 hour and 8 hour
CO NAAQs for all scenarios and analysis years.

The maximum modeled 1 hour and 8 hour Build conagions are 2.9 ppm and 2.4 ppm,
respectively which will occur in 2017. Since conirations are well below the NAAQs at the
intersection analyzed all other intersections enghoject area are also determined to be well
below the NAAQs.

Table 6. CO Concentrations for Foster Road and SE2hd Avenue
8 Hour . .
_ 1 1 Hour . | Location of Highest
Scenario | Analysis LOS™ | concentratior? Conce?tratl Conc.
Year on
(ppnr) (ppnr)
No Build 2017 E 3.2 2.6 Northeast Quadrant
Southbound depart
Build 2017 E 2.9 2.4 and North bound
approach
No Build | 2035 F 2.2 1.8 Westbound approach
and eastbound deparnt
Build 2035 F 2.1 1.7 most locations
NAAQS* (ppm) 35 9
Note: Persistence factor of 0.82 was used to cordviiour concentrations to 8 Hour concentrations
1LOS - Level of service
2 Includes background concentration of 2 ppm.
SPPM- Parts per million
“NAAQs — National Ambient Air Quality Standard




7. Construction Activities

During construction CO and particulate matter vaithaerodynamic diameter less than or equal to
10 micrometers (PM) are expected to increase. These increased emssaie due to heavy
construction vehicles, lowered traffic speeds aamtheexcavation. These emissions create
temporary impacts on the ambient air quality

7.1 Construction Mitigation

Construction contractors are required to complywiitvision 208 of OAR 340, which addresses

visible emissions and nuisance requirements. Stibeerf OAR 340-208 places limits on

fugitive dust that causes a nuisance or violatesraegulations. Violations of the regulations

can result in enforcement action and fines. Tlgelsgion provides that the following reasonable

precautions be taken to avoid dust emissions (OARZD8, Subsection 210):

* Use of water or chemicals, where possible, forctir@rol of dust in the demolition of
existing buildings or structures, construction @pens, the grading of roads or the clearing
of land;

» Application of asphalt, oil, water, or other sui@bhemicals on unpaved roads, materials
stockpiles, and other surfaces which can creabem@ie dusts;

* Full or partial enclosure of materials stockpilactases where application of oil, water, or
chemicals are not sufficient to prevent particutatdter from becoming airborne;

» Installation and use of hoods, fans, and fabrierflto enclose and vent the handling of dusty
materials;

» Adequate containment during sandblasting or otimeitas” operations;

» When in motion, always cover open-bodied trucksdparting materials likely to become
airborne;

* The prompt removal from paved streets of earthtteeromaterial that does or may become
airborne.

In addition, contractors are required to comphwRDOT standard specifications Section 290
that has requirements for environmental protectidrich include air-pollution control measures.
These control measures, which include vehicle gogpenent idling limitations, are designed to
minimize vehicle track-out and fugitive dust. Taeseasures would be documented in the
erosion and sediment control plan that the cordrastrequired to submit prior to the pre-
construction conference. To reduce the impacbostruction delays on traffic flow and
resultant emissions, road or lane closures shaul@$tricted to non-peak traffic periods when
possible.

8. MSAT

The purpose of this project is to improve pedestaad bicycle crossing and safety and access to
the transit. As part of this project the four lasetion on Foster will be reduced to a three lane
section. The highest 2035 No Build annual avedaily traffic (AADT) on Foster Road is



28,000 and this will be reduced with the projecBtold AADT is 25,000. This project has been
determined to generate minimal air quality impdotClean Air Act criteria pollutants and has
not been linked with any special mobile sourcdaiic (MSAT) concerns. As such, this project
will not result in changes in vehicle mix, basioject location, or any other factor that would
cause a meaningful increase in MSAT impacts optiogect from that of the No Build scenario.
However, the project will reduce traffic volumesthe project area by 3000 vehicles a day which
will increase traffic volumes in other areas whigse traffic is rerouted and this will have the
effect of moving some traffic closer to nearby hepsehools and businesses. Overall though,
the traffic volumes in the project are very low dhd effect of this project is considered exempt
from MSAT analysis based on the Federal Highwaynsgés (FHWA) Interim Guidance on
Mobile Source Air Toxics Analysis in National Enmitmental Policy Act Documents, dated
October 18, 2016. (FHWA, 2016)

Moreover, Environmental Protection Agency (EPA)ulagjons for vehicle engines and fuels will
cause overall MSAT emissions to decline signifibaaver the next several decades. Based on
regulations now in effect, an analysis of natidnahds with EPA’s MOVES2014 model
forecasts a combined reduction of over 90 percetita total annual emissions rate for the
priority MSAT from 2010 to 2050 while vehicle-mile$ travel are projected to increase by over
45 percent. This will both reduce the backgroweel of MSAT as well as the possibility of
even minor MSAT emissions from this project.

9. Project-Level Conformity Determination

A project level hot spot analysis predicted thahatclosest receptor, the 8 hour CO
concentration will be well below the NAAQs in 20@pening year) and 2035 (design year).

The proposed project is fiscally constrained ard the 2014 Regional Transportation Plan
(RTP) and Metro’s financially constrained Air QulConformity Determination for the
amended 2015-2018 Metropolitan Transportation Img@neent Program (MTIP) which were
both adopted on July 17, 2014. The air qualityfaomity finding for RTP and MTIP was issued
by FHWA and Federal Transit Administration (FTA) bray 20, 2015. The design concept and
scope of the proposed project in this report issistant with the project description in the RTP,
the MTIP and the assumptions in the Metro’s redienaissions analysis. Appendix A contains
project documentation from the amended State Trategon Improvement Program (STIP).

The project will be in conformance with the SIP floe Portland Area Carbon Monoxide
Maintenance Plan (ODEQ, 2004) and the projectnuitt

» Cause or contribute to any new violations of aaydard,

* Increase the frequency or severity of any existiotation or any standard, or

» Delay timely attainment of any transportation cohtneasures (TCM).

The project area Mobile Source Air Toxic emissians expected to decrease in the future
relative to existing conditions.
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Figure 2. Project Schematic
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Figure 3. Foster Road and Southeast 82Avenue - Intersection
Analyzed For Air Analysis
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Appendix A - Amended STIP, 2015-2018

EV R TV IV

MULTNOMAH
Name: FOSTER ROAD STREETSCAPE: SE 50TH-SE 92ND AVE Key: 18022
Region: 1
Highway: ACT: REGION 1 ACT
Route: MPO: Portland Metro MPO
Mile points: Applicant: CITY OF PORTLAND
Length: Status: Construction Scheduled to Begin
Description:  Reallocate roadway space to create 1 motor vehicle Work Type: SAFETY
lane and 1 bike lane in each direction with a center
turn lane. Construction of curb extensions, sidewalk
infill, pedestrian lighting, street trees, rapid flash
beacons and traffic signal upgrades.
Approved STIP Amounts
Planning Preliminary Engineering Right of Way Utility Relocation Construction Other Total STIP
Amount
Phase Total: $75,000 $3,054,000 §3,129,000
Current Project Estimate
Flanning Preliminary Engineering Right of Way Utility Relocation Construction Other Project Total
Year: 2016 2017 2017
Phase Total: $1,342,000 §75,000 $3,054,000 §4,471,000
Second Fund: OTHER
Match: $778,365
First Fund: STP=200K  §1,204,177 STP=200K 567,298 STP=200K  $2,041,927
Match: $137.823 57,703 $233,708
Amendment No: 15-18-976 Approval Date: 05/03/2016
Requested Action: Combine K19302 into K18022. Add a RW phase, slip CN to 2017, change the project name and AMENDED

description. Increase total project cost by $278,367 (higher than the $2,299,565 from K19302).
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Appendix B -Traffic Data

Traffic Volumes, Level of Service, Delay, Vehiclagacity Ratio for No Build and Build Year 2017 &3

Traffic Data Provided by Portland Bureau of Transportation

2017 2035
NoBuild 3-Lane NoBuild 3-Lane
50th 4156 3928 4465 4135
52nd 2604 2179 2890 2285
56th 1944 1467 2120 1530
Holgate 2536 2086 2900 2415
5 Vol 64th 1813 1156 2020 1250
67th 1933 1219 2230 1340
72nd 2438 1788 2900 2125
78th 1780 1136 2015 1175
82nd 3833 3287 4385 3725
87th 1869 1400 2065 1580
50th E F F F
52nd C C C C
56th A B A B
Holgate C D C D
LOS 64th A A A A
67th A A A A
72nd B C C C
78th A A A A
82nd E E F F
87th A A A A
50th 79.9 84.1 90.8 92.6
52nd 3.0 29.3 31.8 31.8
56th 6.1 13.6 5.9 13.3
Holgate 20.9 37.7 26.6 52.8
Delay 64th 6.5 5.4 7.0 6.1
67th 4.1 5.3 4.3 5.9
72nd 19.9 24.6 26.8 29.7
78th 2.6 4.9 3.9 5.0
82nd 71.0 62.2 106.2 87.9
87th 2.1 3.0 2.5 3.3
50th 1.03 1.09 1.08 1.10
52nd 0.67 0.82 0.73 0.84
56th 0.64 0.59 0.45 0.57
Holgate 0.63 0.84 0.69 0.91
v/C 64th 0.41 0.56 0.44 0.55
67th 0.45 0.50 0.50 0.52
72nd 0.75 0.68 0.86 0.81
78th 0.37 0.40 0.40 0.39
82nd 1.00 0.99 1.13 1.11
87th 0.35 0.47 0.39 0.52

Note: Data received from Ning Zhou (PBOT) June 17, 2016.
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HCM Signalized Intersection Capacity Analysis
Foster Traffic Study -- 2017 NoBuild

9: 82nd & Foster

Timing Plan: 551 Update

N N
Movement EBL EBT EBR WHL WBT WBR NMBL NBT NBR SBL SBT  SBR
Lane Configurations e Ok I " M ¥
Volume {vph) 119 719 146 153 614 127 152 722 B1 158 BO7 k-
ldeal Flow (vphipl) 1600 1600 18600 1700 1700 1700 4700 VDD 700 VOO 1700 1700
Lane Width 11 1 11 i 11 11 1 i 11 11 11 11
Total Lost time () 30 5.0 30 5.0 30 5.0 30 5.0 50
Lane Util. Factor 1.00 0485 1.00 0985 1.00 085 1.00 095 1.00
Frpb, pedibikes 1.00 053 1.00 099 1.00 1.00 1.00 1.00 0.88
Flpk, pedibikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fri 1.00 0487 1.00 047 1.00 088 1.00 1.00 0.85
Flt Protected 045 1.00 045 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 41 2788 1531 2343 1531 2851 1531 &1 1211
Fli Permitied 045 1.00 0485 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 44 788 1531 243 1531 2851 1531 361 1211
Peak-howr factor, PHF 0492 0482 042 052 0492 052 042 052 042 092 042 0a2
Adj. Flow {vph) 129 782 159 188 BBT 138 165 78S Ba 172 BTT k]
RTOR Reduction (vph) 0 18 0 0 15 0 0 8 0 0 0 13
Lane Group Flow {vph) 129 925 0 188 790 0 165 8&s 0 172 BT7 25
Confl. Peds. (#hr) 34 B4 15 &1
Bus Blockages (#hr) 0 0 9 0 0 3 0 0 0 0 0 0
Parking (Zhr) 0
Turn Type Prot N& Prot HNA& Prot MA& Prot NA custom
Protecied Phases 3 ] i 4 1 & 5 2
Permitied Phases 24
Actuated Green, G () 124 320 132 328 12.0 35.0 138 368 8696
Effective Green, g (s} 124 320 13.2 328 12.0 5.0 138 358 898
Actuated g/C Ralio 0.1 0.2 0.12 0.30 o1 032 0.13 033 083
Clearance Time (g) 30 5.0 30 5.0 30 5.0 30 50
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 162 810 183 BT7 167 907 192 1024 TES
iz Ratio Prot 009 o033 c.11 027 011 c0.30 ch 11 029
vis Ratho Perm 0.02
vic Ratio 0.80 1.14 0.3 0580 083 095 090 086 0.3
Uniform Delay, di 47 6 390 478 370 439 367 474 341 T8
Progression Facior 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 231 788 40.8 12.2 B55 207 kTR | 92 0.0
Delay (=} 0.7 1178 BB.6 433 1144 574 845 433 18
Lewe of Service E F F D F E F D A
Approach Delay (z) 1120 56.0 66.4 436
Approach LOS F E E D
b ion &
HCM 2000 Controd Delay 7.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratic 1.00
Actuated Cycle Length (g) 110.0 Sum of lost time (3) 16.0
Intersection Capacity Uilization 89.3% ICU! Level of Service E
Analysis Period (min) 15
Descripfion: Calibrated counts + exisfing timing plan
¢ Crifical Lane Group
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2017 Build Scenario

HCM Signalized Intersection Capacity Analysis

Foster Traffic Study -- 2017PM 3-Lanes

9: 82nd & Foster
Timing Plan: OFTI SPLIT TIMMI

Py NN S
Movement EBL FEBT EBR WHL WBT WBR MBL MBT HNBR SBL SBT SBER
Lane Configurations 5 t il % t [l L LT - il
Volume {vph) &7 474 52 a8 446 124 78 813 45 183 Bas 13
ldeal Flow (vphpl) 1600 1600 1600 1700 1700 170D 1700 1700 1700 1700 1700 1700
Lane Width 1 11 11 11 11 i1 11 11 1 11 11 11
Total Lost time (2] 3.0 5.0 30 30 5.0 5.0 30 50 30 50 50
Lame Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 100 095 100 085 100
Frpb, ped/bikes 1.00 100 096 1.00 100 083 1.00 1.00 1.00 100 081
Flpk, ped'bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 100 085 1.00 100 085 100 099 1.00 100 085
Fit Protecied 085 100 100 0485 1.00 100 095 1.00 0% 100 1.00
Satd. Flow (prot) 1441 1516 1195 1531 1811 1188 1531 2874 1531 3061 1105
Fli Permitted 085 100 1.00 0485 1.00 100 095 1.00 0% 100 1.00
Satd. Flow (perm) 1441 1516 11985 1531 1811 1188 i5M1 2474 1531 3061 1105
Peak-hour factor, PHF 082 0% 092 0% 09 0% 092 0% 092 0% 082 o092
Adj. Flow {vph) 73 515 57 107 485 135 B3 a4 48 199 973 14
RTOR Reduction {vph) 0 0 35 0 0 43 0 4 0 0 0 4
Lane Group Flow (vph) 73 515 22 107 485 92 B3 929 0 199 973 10
Confl. Peds. (#hr) 34 B4 19 &1
Bug Blockages (#hr) 0 0 9 0 0 3 0 0 0 0 0 0
Parking (&hr) 0
Tum Type Prot NA  custom Prot NA  custom Prot NA Prot NA custom
Protecied Phases 3 8 7 4 1 3 5 2
Permitied Phazes 18 45 24
Actuated Green, G (g) 60 340 459 B0 380 504 73 378 144 441 801
Effective Green, g (g} 60 MD 49 B0 38O 504 - I T 144 4414 801
Actuated g/C Ratio 0o0s 0H 038 007 033 046 007 034 013 040 073
Clearance Time (g) 3.0 50 30 50 30 5.0 30 50
Vehicle Extension (5] 3.0 30 30 30 3.0 30 30 3.0
Lane Grp Cap (vph) Ta 458 455 111 527 544 109 982 200 1227 204
viz Ratio Prot 005 o034 cl07 030 005 032 cl13 032
viz Ratio Perm 002 0.08 0.01
vic Ratio 0% 110 005 0% 092 017 076 0% 0% 0739 0N
Uniform Delay, di 518 380 25 509 358 175 501 352 478 2889 4.1
Progression Facior 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 a8 TIT 0.0 734 N5 0.1 24 183 619 53 0.0
Delay (=) 1314 1087 M5 1M3I 5 177 75 hih 1096 343 41
Level of Service F F C F E B E D F C A
Approach Delay (z) 1044 58.7 554 465
Approach LOS F E E D
nt ion S
HCM 2000 Control Delay B2.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity rafic 0493
Actuated Cycle Length () 110.0 Sum of lost time (z) 16.0
Intersection Capacity Utlization 83.8% ICU Level of Service E
Analysis Pericd (min) 15
DescripBon: with inflated volumes to replicate the obeerved cb queue length.
¢ Crifical Lane Group
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HCM Signalized Intersection Capacity Analysis
Foster Traffic Study -- 2035 NoBuild

9: 82nd & Foster
Teming Pian; SEL Update

ey YA AL
Movement - ) EBL EBT EBR WBL WHBT WBR NBL NBT NBR SBL SBT &BR
Lane Configurations N M N A N A N M d
Wolume {veh) 135 LEL] 150 185 T35 135 195 835 120 170 920 &5
ldea! Flow {vphpl) 1600 1800 1600 1700 170 1700 1700 1700 4700 1700 1700 1700
Lane Width £k 11 1 1 11 1 11 1 11 11 11 11
Total Lost tme (5] 3.0 5.0 30 50 3.0 5.0 30 50 50
Lane Uil Factor 100 085 100 085 100 085 100 085 1.00
Frob, pedbikes 100 0% 100 098 100 094 1.00 100 088
Flpe, pedibikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1100
Frt 100 0928 100 098 100 058 1.00 {00 085
Fit Protecied 0s8sF 100 085 1.00 085 0D [R5 100 100
Satd. Flow (prot) 1441 2788 1531 2954 1531 2838 1531 3061 1211
Fit Permitted 08 100 0.95 1.00 085 100 [HE 100 100
Satd. Flow {perm]) 441 2783 1531 2954 1531 2838 1531 3061 121
Peak-hour factor, PHF 082 0% 08 0% 082 0% 082 0% 082 0% 082 082
Adj. Flow {vph) 147 837 163 178 799 147 212 908 130 185 1000 80
RTCOR Reduction (wph} 0 15 0 i} 13 0 0 10 o 1] 0 19
Lane Group Flow {vph) 147 985 0 179 833 0 M2 1028 0 185 1000 41
Confl. Pedz. (7'hr) 34 &4 18 &1
Buz Blockages (#hr) 0 0 8 0 0 3 0 0 0 0 0 0
Parking (3hr) 0
Turn Type Prot MA Prot NA Prot NA Prot NA& custom
Protecied Phases 3 g i 4 1 B 5 2
Permitied Phases 24
Actuaied Green, G (g} 28 320 130 322 120 350 140 370 882
Efiective Green, g () 128 320 a0 322 120 350 140 370 882
Actuated giC Ratio 012 028 812 028 1 032 813 034 083
Clearance Time (5) 3.0 50 3.0 50 30 5.0 30 50
Vehicle Extension (g} 3.0 30 30 a0 3.0 3 30 ia
Lane Grp Cap (vph) 167 811 180 Bed 167 903 194 1029 761
wiz Ratio Prot 010 D35 chi2 032 c14 o036 012 o33
viz Ratio Perm 003
vic Ratio (.68 1.21 095 1.08 127 1.14 0% 057 o066
Uniform Delay, d1 478 39.0 465 388 430 375 477 360 [E:]
Progression Facior 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00
Incremental Delay, d2 ¥T 1078 B5.1 543 1588 757 50 220 o
Delay (s} 855 1463 1136 932 2088 1132 987 580 78
Lewed of Service F F F F F F F E A
Approach Delay (3] 1380 865 1284 616
Approach LOS F F F E
HCM 2000 Control Delay 1062 HCM 2000 Leved of Senvice F
HCM 2000 Volume to Capacity rafio 113
Actuated Cycle Length (=) 110.0 Sum of lost time [g) 16.0
Intersection Capacity Utiization 57-5% ICU Level of Service F
Analysic Pericd {min} 15
Descripon: Calibrated counts + eesting timing plan
¢ Critical Lane Group
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2035 Build Scenario

HCM Signalized Intersection Capacity Analysis
Foster Traffic Study - Alt. 1 - 3025PM 3-Lane

9: 82nd & Foster
Timing Plan: OPTI SPLIT TIMMI

A ooy TR A2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT 'SBR
Lane Configurations ¥ £ F %N O FOOW A N M F
Volume {vph) 75 470 B0 110 520 140 BO 315 115 185 1040 5
Ideal Flow [vpnpl) 1600 1600 1600 170D 1700 1700 4700 470D 1700 4700 1700 1700
Lane Width 1 11 1 1 11 1i 1 11 1 11 " 11
Total Lozt time (s) 3.0 50 30 30 5.0 50 30 5.0 38 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 100 085 1.00 0a5 1.00
Frpb, pedbikes 1.00 1.00 096 1.00 1.00 089 1.00 099 1.00 1.00 0.8
Flpl, ped'bikes 1.00 1.9 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 085 1. 1.00 0.85 1.00 0.98 1.00 1.00 085
Flt Protected pas 1.00 1.00 095 1.00 1.00 0as 1.00 085 1.00 1.00
Satd, Flow (prof) 1441 1516 1185 1531 €611 1188 1531 243 1531 3061 1105
Flt Permstied 085 1.00 100 035 1.00 1.00 085 1.00 0.85 1.00 1.00
Satd. Flow (perm) 1441 1548 1185 1531 1611 1188 1531 2438 1631 3081 1105
Peak-hour Gcior, PHF 0492 092 082 o092 092 082 092 082 08z 082 082 O®
Adj. Flow {vph) B2 511 B5 120 565 152 B7 995 125 12 1130 5
RTOR Reduction {vph] 0 0 40 0 0 43 0 5 0 1] 0 1
Lane Group Flow {vph) B2 511 25 120 565 109 BT 11Nl a 212 1130 4
Confl. Pede. [&hr) 3L B4 18 61
Buz Blockages (#hr) 0 a 3 0 0 ] 0 i) i 0 0 0
Parking (&hr) 4]
Turn Type Prot NA custom Prit HA custom Prot MA Prot WA custom
Protecied Phases 3 8 T 4 1 3 5 2
Permitied Phazes 18 45 24
Actuated Gresn, G (g} &0 Mo &0 B0 360 500 80 3BO 140 0 B0.0
Effective Green, g (g} 6.0 340 4210 B.O 360 50.0 8.0 38.0 14.0 0 80.0
Acfuated g/C Rabio gos 0 038 0407 033 045 007 035 613 040 0.73
Clearance Time [g) 3.0 5.0 30 5.0 3.0 5.0 30 5.0
Vehicle Extension (=) 3.0 30 30 34 3o 3.0 30 3.0
Lane Grp Cap (vph) 78 458 458 111 527 540 111 979 194 1224 803
wiz Ratio Prat 0.06 034 c0.08: 035 008 c038 cl. 14 0.37
wis Ratio Perm 0.0z 0.9 0.00
vic Rabo 1.05 108 0.05 1.08 167 02 ore 1.14 1.08 092 000
Uniform Delay, d1 520 360 2t 5 510 37.0 18.0 501 360 480 na 41
Progression Facior 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 116.7 EB.B 00 10B9 539 0.2 %4 737 918 129 0.0
Delay g} 1687 1063 25 15889 96.3 18.2 796 feay 1356 443 41
Leved of Service F F C F F B E F F D A
Approach Delay (z) 1081 917 1075 58.1
Approach LOS F F F E
R
HCM 2000 Control Delay 878 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity rafio 114
Actuated Cycle Length (=) 110.0 Sum of lost time {2) 16.0
Intersection Capacity Uiiization 95.8% ICU Level of Service F
Analysi Pericd {min} 15
DescripBon: with infiated volumes to repicate the cbeerved &b queus lenath.
¢ Crifical Lane Group
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Appendix C — List of Modeling Files

Electronic copies of modeling files are availabherequest from Region 1 Environmental
Section.

A. MOVES2014a database files.

a. Fuelformulation_OR.csv (Metro, 2015)

b. FuelSupply_2012+ OR.csv (Metro, 2015)

c. Fueldefault.xls (MOVES default for Fuelusagefractaond AVFT export
November 2016)
IMCoverage 2017 OR.csv & IMCoverage 2035 OR.csut(®)€014)
Links.xls (ODOT)
Linksourcetype.xls (ODOT)
ZoneMonthhour_Or.csv (Metro, 2015)
sourceTypeAgeDistribution_2017_OR.csv (Metro, 2015)

s@ oo

B. MOVEs 2014a runspecs:
a. Fosterl7.mrs
b. Foster35.mrs

C. MOVES 2014a Output
a. Emissionrates 2017.csv
b. Emissionrates 2035.csv

D. CAL3QHC Input Files
a. Foster2017Build.in2
b. Foster2017nNB.in2
c. Foster2035Build.in2
d. Foster2035NB.in2

E. CAL3QHC Output Files
a. Foster2017Build.ou2
b. Foster2017NB.ou2
c. Foster2035Build.ou2
d. Foster2035NB.ou2
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