North Pearl District Plan

Portland Office of Transportation


North Pearl District Plan Transportation Analysis

1. Project Purpose

The North Pearl District Plan is a neighborhood plan intended to direct public and private development and investment in the portion of the Pearl District north of NW Lovejoy Street.  Map 1 below indicates the study boundary, with NW Lovejoy St to the south, the Willamette River to the north and I-405 to the west. A section of the area west of the Freemont Bridge along Naito Parkway is also included. 

Map 1. North Pearl District Plan Study Area.

[image: image1.png]W Map 1: lan Area

g
i
e
b
iy
petare
iy
ol
by
gy
i
nim
ot

an





The plan was developed over an 18 month period through and extensive public outreach process, engaging a diverse group of stakeholders. As part of the planning process, several land use and transportation scenarios were tested, including additional floor area in different parts of the study area. Additionally, the plan included a strong emphasis on sustainability, and as such it recommends increasing the area’s mode split goals for non auto trips and the creation of a balanced multimodal system via an updated street hierarchy map and action items calling for changes to the parking section of the zoning code to decrease the reliance on the automobile. 

PDOT completed transportation analysis of the proposed zoning amendments recommended in the plan based on different land use scenarios. The following summarizes the analysis.

2. Background

This section addresses transportation analysis, including the description of the transportation model used and the basic assumptions built into the model.

a. Transportation Model Information

PDOT relied on Metro’s Regional Travel Forecasting 2005-2030 Model for the analysis, which is a macro level regional demand model used for regional projects. The model included household and employment land use assumptions for the 2005 Base year and 2030 Forecast year. The land use information is distributed geographically in the model by transportation analysis zones (TAZ’s). 

The North Pearl District Plan relied on the Metro model developed for the South Corridor Phase II Light Rail Project: Portland to Milwaukie.  PDOT staff customized and calibrated this model for the North Pearl District Plan to have a finer level of transportation analysis zones (TAZs) and a more detailed street network in the study area.. The model is calibrated and tested using the year 2005 as a base.  The model forecasts traffic volumes for the two-hour peak period (PM-2) and assigns traffic onto the street network to analyze the impacts. 

Operational level traffic engineering analysis were performed at different intersections, including at ODOT’s I-405 on and off ramps and the City’s main portals, including NW Lovejoy St, NW 14th Ave, NW Everett St, and NW Glisan St.

b. Transportation Infrastructure Assumptions

Below are the main transportation infrastructure assumptions used in the model as it impacts the study area. In the year 2030, the transportation system will have implemented the following projects:

· Milwaukie Light Rail

· Eastside Streetcar

· Burnside Couch Project

· Bus transit improvements identified in the RTP. For the study area, no additional bus service is expected.

· Transportation projects included in the financially constrained Regional Transportation Plan

c. Transportation Policies

Table 1 below lists the street classifications in the study area based on the Transportation System Plan (TSP). The TSP guides how streets in the City, including the Central City, should function.  As can be seen, many of the streets are local (intended for local use within the River District). A number of streets serve as portal, bringing people in and out of the River District by way of different transportation modes. They are classified as Major City Traffic Access Streets and Traffic Access Streets. Through traffic (non local) is discouraged in Traffic Access Streets.
The major portals into the study area include Naito Parkway, NW 14th and NW 16th, NW Thurman, NW 10th, NW 11th, NW Lovejoy and the Broadway ramp and Bridge, NW 9th north of NW Lovejoy and NW Broadway.  
Table 1. City of Portland Street Classifications
	Street
	Traffic
	Transit
	Bicycle
	Pedestrian
	Freight
	Emergency
	Design

	Broadway Bridge
	Major City Traffic 
	Transit Access
	Off-Street Path
	City Walkway
	Major Truck
	Major Emergency
	Regional Corridor

	NW Broadway
	Traffic Access
	Transit Access
	City Bikeway
	City Walkway
	
	Major Emergency
	Community Main Street

	NW 8th
	Local
	Local
	Local
	Local
	Local
	Local
	Local

	NW 9th
	Local
	Transit Access
	City Bikeway
	City Walkway
	
	Major Emergency
	Local

	NW 10th
	Traffic Access
	Transit Access
	Local
	CC Transit/Pedestrian
	Local
	Major Emergency
	Community Main Street

	NW 11th
	Traffic Access
	Transit Access
	Local
	CC Transit/Pedestrian
	
	Local
	Community Main Street

	NW 12th
	Local
	Local
	 
	
	
	Local
	Local

	NW 13th
	Local
	
	Local
	City Walkway
	
	Local
	Local

	NW 14th
	Major City Traffic
	Local
	City Bikeway
	Local
	Truck Access
	Major Emergency
	Local

	NW 15th
	Local
	Local
	
	Local
	
	
	Local

	NW 16th
	Major City Traffic
	Community Transit
	City Bikeway
	Local
	Truck Acccess
	Major Emergency
	Local

	NW Naito Parkway
	Traffic Access
	Transit Access
	City Bikeway
	City Walkway
	Local
	Major Emergency
	Community Main Street

	NW Thurman
	Major City Traffic
	Community Transit
	City Bikeway
	Local
	Local
	Local
	Local

	NW Savier
	Local
	Local
	Local
	Local
	Local
	Local
	Local

	NW Raleigh
	Local
	Local
	City Bikeway
	Local
	Local
	Local
	Local

	NW Quimby
	Local
	Local
	Local
	Local
	Local
	Local
	Local

	NW Pettygrove
	Local
	Local
	Local
	Local
	Local
	Local
	Local

	NW Overton
	Local
	Local
	City Bikeway
	Local
	Local
	Local
	Local

	NW Northrup
	Local
	Transit Access
	Local
	City Walkway
	Local
	Local
	Community Main Street

	NW Marshall
	Local
	Local
	Local
	Local
	Local
	Local
	

	NW Lovejoy
	Traffic Access
	Transit Access
	City Bikeway
	City Walkway
	
	Major Emergency
	Community Main Street

	Waterfront
	
	
	Bike and Ped Path
	Bike and Ped Path
	
	
	


3. Land Use Scenarios

The transportation analysis compared the transportation impacts of the proposed land use concepts with Metro’s household and employment for the 2005 Base Year and the 2030 Forecast Year that were used for the Metro’s Milwaukie LRT Project.

a. 2005 and 203o Land Use Assumptions

Table 2 below summarizes the land use assumptions assumed in Metro’s Milwaukie model for the study area, the City of Portland, and the Portland region.  The allocation is based on an econometric model called Metroscope as well as an allocation of jobs and households agreed upon by the different jurisdictions. In 2005 the model indicates that there are about 1,800 households and 4,500 employees in the study area. By 2030 the model predicts a doubling of the number of employees and more than a tripling in the number of households.

Table 2. Land Use Model Projections.
	
	2005
	2030
	2030-2005

	
	Households
	Employment
	Households
	Employment
	Households
	Employment

	North Pearl District
	1,806
	4,455
	6,160
	8,724
	241%
	96%

	City
	234,740
	442,742
	299,526
	603,110
	28%
	36%

	Region
	766,849
	1,031,982
	1,134,069
	1,691,874
	48%
	64%


The North Pearl Land Use Scenarios were developed by the Bureau of Planning and the Portland Office of Transportation. The scenarios were based upon technical evaluation of development capacity, forecast development trends to 2030, and community inputs. Two land use concepts evolved from the project’s urban design charrette, held in November of 2007. Refer to Appendix C more information about the land use assumptions. The scenarios are included in Table 3 below, with households and employment numbers by TAZ.  The land use scenarios focused on additional housing development in the study area.


Table 3. Land Use Scenarios
	TAZ
	2030 Base
	2030 Scenarios

	
	Employment*
	Households
	Land Use 1 Households
	Land Use 2 Households

	89
	604
	929
	890
	1,027

	1901
	281
	232
	536
	603

	90
	472
	620
	502
	616

	91
	434
	569
	160
	205

	92
	213
	280
	334
	429

	97
	1,218
	300
	1,632
	2,099

	1902
	1,096
	270
	1,527
	1,527

	1903
	1,259
	310
	863
	1,028

	1904
	487
	120
	0
	0

	125
	1,164
	570
	1,575
	1,575

	96
	432
	574
	574
	574

	95
	336
	436
	436
	436

	94
	329
	431
	431
	431

	93
	399
	519
	519
	519

	Total
	8,724
	6,160
	9,979
	11,069

	*Note: Employment remains unchanged for 2030 scenarios.


Map 2. Transportation Analysis Zones.
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b. Land Use Scenario 1

Land Use Scenario 1 would provide for a maximum 8:1 FAR, which would include a base FAR plus bonuses. Map 3 below shows the distribution of FAR in the study area by TAZ. The 8:1 scenario resulted in a total of about 10,000 households. 
Map 3. Land Use Scenario 1
[image: image3.emf]
c. Land Use Scenario 2

Land Use Scenario 2 tested a 9:1 FAR scenario, again, using the bonus system to go beyond the base FAR. Map 4 below shows the distribution of FAR in the study area by TAZ. 
Map 4. Land Use Scenario 2
[image: image4.emf]
4. Modeling Results

The information below summarizes the transportation results of the different land use scenarios, including the 2005 and 2030 Base scenarios which set the foundation for comparing land use changes.

a. 2005 and 2030 Land Use Base Transportation Analysis

Mode Split

Metro’s Regional Forecasting Model includes a Travel Mode Model that distributes the travel demand by transportation modes. Table 4 shows the daily trips by different modes in 2005 and 2030. The 2030 forecasts over 200% increase in trips, with non auto trips showing the greatest increase, with transit, bike nearly tripling and walk trips almost quadrupling while auto trips will increase by approximately 180 percent. 

Table 4: Daily Trips
	
	Auto
	Transit
	Bike
	Walk
	Total

	
	Trips
	%
	Trips
	%
	Trips
	%
	Trips
	%
	Trips

	2005
	19,108
	74.6
	2,581
	10.1
	540
	2.1
	3,382
	13.2
	25,611

	2030
	54,038
	65.2
	10,200
	12.3
	2,013
	2.4
	16,596
	20.0
	82,847

	% Growth
	183%
	
	295%
	
	272%
	
	391%
	
	223%


Table 5 shows the mode share for commute trips to different districts in 2005 and 2030. In the study area in 2005, only 17 percent of trips were by transit, reflecting the transition from industrial use to mixed use and the lack of transit service in the area.  In 2030, the transit mode split increases to 26 percent. Despite the increase, the transit mode share in 2030 is significantly lower (26 percent) than the transit mode split for the area of the River District south of the study area (40 percent).

	Table 5. 2005 MODE SPLIT FOR DAILY HBW ATTRACTIONS TO THE CENTRAL CITY (per person trips, includes all regional and inter-district trips)

	2005
	SOV
	 
	Transit
	 
	Bike
	 
	Walk
	 
	HOV
	 
	TOTAL

	District
	Trips
	%
	Trips
	%
	Trips
	%
	Trips
	%
	Trips 
	%
	Per Trips

	CBD
	61,894
	52.7%
	39,057
	33.3%
	2,818
	2.4%
	2,198
	1.9%
	11,464
	9.8%
	117,431

	Albina
	3,106
	83.3%
	284
	7.6%
	18
	0.5%
	14
	0.4%
	307
	8.2%
	3,729

	Lloyd
	21,303
	71.4%
	5,080
	17.0%
	319
	1.1%
	272
	0.9%
	2,871
	9.6%
	29,845

	Central East Side
	22,193
	82.1%
	2,144
	7.9%
	202
	0.7%
	206
	0.8%
	2,280
	8.4%
	27,025

	North Macadam
	8,002
	85.4%
	474
	5.1%
	47
	0.5%
	29
	0.3%
	814
	8.7%
	9,367

	Goose Hollow
	7,811
	76.9%
	1,148
	11.3%
	107
	1.1%
	253
	2.5%
	841
	8.3%
	10,161

	River District*
	15,595
	60.2%
	6,309
	24.4%
	598
	2.3%
	874
	3.4%
	2,528
	9.8%
	25,904

	River District South*
	11,979
	58.7%
	5,334
	26.1%
	477
	2.3%
	692
	3.4%
	1,942
	9.5%
	20,423

	North Pearl*
	3,616
	66.0%
	975
	17.8%
	121
	2.2%
	182
	3.3%
	586
	10.7%
	5,480

	Central City Total
	139,903
	62.6%
	54,497
	24.4%
	4,110
	1.8%
	3,845
	1.7%
	21,106
	9.4%
	223,461

	NOTE: Intra-district trips are excluded
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


	Table 6. 2030 MODE SPLIT FOR DAILY HBW ATTRACTIONS TO THE CENTRAL CITY (per person trips, includes all regional and inter-district trips)

	2030
	SOV
	
	Transit
	
	Bike
	
	Walk
	
	HOV
	
	TOTAL

	District
	Trips
	%
	Trips
	%
	Trips
	%
	Trips
	%
	Trips
	%
	Per Trips

	CBD
	56,406
	35.9%
	75,126
	47.9%
	4,957
	3.2%
	6,058
	3.9%
	14,399
	9.2%
	156,945

	Albina
	3,658
	77.8%
	538
	11.4%
	32
	0.7%
	46
	1.0%
	426
	9.1%
	4,699

	Lloyd
	21,260
	55.8%
	11,687
	30.6%
	604
	1.6%
	504
	1.3%
	4,079
	10.7%
	38,135

	Central East Side
	24,916
	68.2%
	6,776
	18.6%
	491
	1.3%
	466
	1.3%
	3,871
	10.6%
	36,521

	North Macadam
	13,152
	61.7%
	4,622
	21.7%
	452
	2.1%
	201
	0.9%
	2,879
	13.5%
	21,306

	Goose Hollow
	6,207
	47.1%
	4,244
	32.2%
	393
	3.0%
	883
	6.7%
	1,457
	11.1%
	13,184

	River District*
	15,233
	42.6%
	13,207
	36.9%
	1,244
	3.5%
	2,596
	7.3%
	3,515
	9.8%
	35,794

	River District South*
	10,359
	40.6%
	10,281
	40.3%
	832
	3.3%
	1,634
	6.4%
	2,380
	9.3%
	25,486

	North Pearl*
	4,873
	47.3%
	2,926
	28.4%
	412
	4.0%
	962
	9.3%
	1,135
	11.0%
	10,308

	Central City Total
	140,834
	45.9%
	116,199
	37.9%
	8,172
	2.7%
	10,754
	3.5%
	30,626
	10.0%
	306,584

	NOTE: Intra-district trips are excluded
	
	
	
	
	
	
	
	

	*River District is a combination of River District South and North Pearl.
	
	
	
	


Origins and Destinations

Table 7 summarizes the anticipated growth in trips that originate and trips that are attracted to the North Pearl Study area.
Table 7. Origins and Destinations
	
	2005
	
	2030
	
	2030-2005 (O&D)

	
	Origin
	Destination
	Origin
	Destination
	Total
	Growth

	North Pearl District
	1,305
	870
	3,831
	3,683
	5,340
	245%


The results of growth in the Portland region, City of Portland and within the North Pearl area include increase vehicle traffic.  Table 8 summarizes the traffic growth along screen-lines that border the study area.

Table 8. Network screen-line traffic growth (PM peak 2-hours)

	
	Line 1
	
	Line 2
	
	Line 3
	

	
	Outbound/

EB
	Inbound/ WB
	Outbound/ SB
	Inbound/ NB
	Outbound/ WB
	Inbound/ EB

	2005
	5,410
	3,750
	4,040
	4,650
	3,050
	2,820

	2030
	6,060
	5,480
	6,540
	6,600
	4,290
	4,870

	Growth
	650

12%
	1,730

46%
	2,500

62%
	1,950

42%
	1,240

41%
	2,050

73%


Line 1 – Broadway and Steel Bridges

Line 2 – S/ Lovejoy from Naito PKWY to 16th Ave.

Line 3 – w/ 16th St. from Front to Lovejoy

Table 9 shows the top five districts with the highest traffic origin and destination patterns in the study area, from 23 districts region-wide.  These areas are the downtown, the Northwest district, the River district south of the study area, Northeast Portland and Beaverton/Hillsboro. Compared to other districts, these districts (except for Beaverton/Hillsboro) are relative very small areas. This indicates a concentration of close-in traffic.
Table 9. Origin and Destinations by District 
	2005
	2030

	Area
	Volume
	%
	Area
	Volume
	%

	Downtown
	2,500
	13
	Downtown
	8,700
	16

	NW District 
	2,100
	11
	NW District
	700
	13

	Beaverton/Hillsboro
	1,800
	9
	River District
	6,600
	13

	NE Portland
	1,800
	9
	Beaverton/Hillsboro
	4,700
	8

	River District
	1,600
	8
	NE Portland
	4,200
	8

	
	
	
	
	
	


Table 10 shows that the North Pearl Study area traffic uses mainly three routes to access other areas of the City and region. The three routes are: NW 16th Ave. and NW 14th Ave. couplet, the Broadway Bridge, and NW Naito Parkway.  In 2005 the three routes carry about 62 percent of district’s total in-out PM peak 2-hour traffic. The model estimates that in 2030 the traffic could reach 71 percent.  The district traffic would take a larger share of the total traffic on those portal streets and occupy more percentage of their total capacity.  Of the three main access routes, only the traffic on NW 14th and 16th is mainly freeway bound traffic.  For example, about 80% of the traffic on NW 14/16th Ave. is coming from or going to I-405, while only about 29% of the Broadway Bridge traffic was connecting to I-5/I-84.

Table 10. 
	
	
	District related Volumes
	% of the district traffic
	% of the link total traffic

	2005
	NW 16th & 14th n/ Glisan
	545
	25.1%
	20.6% SB

18.3% NB

	
	Broadway bridge
	484
	22.3%
	9.5% EB

7.0% WB

	
	NW Naito PKWY s/ Broadway
	316
	14.5%
	7.4% SB

7.4% NB

	2030
	NW 16th & 14th n/ Glisan
	1282
	24.0%
	36.2% SB

46.5% NB

	
	Broadway bridge
	1289
	24.1%
	16.2% EB

20.4% WB

	
	NW Naito PKWY s/ Broadway
	1201
	22.5%
	36.2% SB

29.3% NB


Through traffic impact to the district

According to the City of Portland ’s Transportation System Plan’s traffic street classifications, only NW 14th and 16th couplet streets and Broadway Bridge within the district are Major City Traffic Streets. Naito Pkwy, NW Lovejoy St., NW Overton St, and NW 9th St. are Traffic Access Streets, intended for trips beginning and ending in the River District (and discouraging through trips).  The 2005 model estimates that about three-fourths of the total traffic within the district boundary are through traffic (meaning outside the study area).  On the three main access route links, the through traffic accounts for 80 to 93 percent.  In 2030, the percentage of the through traffic on the district streets would be reduced to 60 percent as local traffic increases.

Congested segment links

The 2030 Base will result in over 7,500 trips to and from the district, with 33,800 auto trips on the district’s street network.  As such, the majority of trips would be external to the study area. Total vehicle miles in the study area are over 10,400, with about 2,800 vehicle-miles being under congested conditions, or about 27 percent. As a comparison, in 2005 only one percent of vehicle-miles were congested, and the district generated only 2,100 trips.

Volume to Capacity Ratios

Map 5 and 6 show the volume to capacity ratios for 2005 the 2030 Base.  Generally speaking, volume to capacity ratios (v/c ratio) higher or equal to 1 indicates congestion as auto demand meets and exceeds the link’s capacity to handle traffic.  In 2030, NW Lovejoy St. would become increasingly more congested, with congested links eastbound extending from the Broadway Bridge to NW 14th St. The area of highest congestion would be the intersection of NW Lovejoy St and NW 9th St. and the Broadway Bridge ramp, with v/c ratios of 1.31 eastbound and 1.23 westbound. Naito Parkway at NW 9th Avenue also shows congested links, with v/c ratios ranging from 1.01 to 1.05. As a comparison, in 2005 only one link was over capacity, eastbound at the intersection of NW Lovejoy St and NW 9th St, at the end of the Broadway ramp.

Map 5
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Map 6
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NW Lovejoy Street between NW 9th Ave. and NW 16th Ave.

The section of NW Lovejoy St. in the study area is classified as a Traffic Access Street under the City’s TSP, functioning as the east-west portal to the district.  Currently, it is a two-lane street, one for each direction, with short intersection distance, heavy pedestrian flow, and parking on both sides.  Retail stores are located along the street.

PDOT used a Synchro model to analyze traffic operation conditions along the corridor.  The existing traffic demands of the model are from balanced field counts at the intersections, and links, and the future demands are derived from adding the growth volumes projected by the City’s North Pearl District macro model.  The results from the Synchro model are listed in Table 11.
At three intersections NW Lovejoy shows LOS F, at NW 9th, NW 10th and NW 15th in 2030 under the 2030 Base Case.
Table 11. 
	
	LOS
	95th Queue (ft)*

	
	Intersections
	Movement
	EB 
	WB

	
	LOS
	Delay(s)
	LOS
	Delay(s)
	Move.
	
	

	2005PM2
	
	
	
	
	
	
	

	Lovejoy @ 9th
	C
	31.8
	E
	61.9
	SBL
	535
	230

	Lovejoy @ 10th
	B
	13.2
	B
	16.0
	EBT
	385
	45

	Lovejoy @ 11th
	B
	12.1
	B
	16.5
	SBT
	370
	235

	Lovejoy @ 12th
	A
	8.8
	C
	21.7
	SBL
	10
	65

	Lovejoy @ 13th
	A
	5.6
	B
	14.9
	NBL
	55
	165

	Lovejoy @ 14th
	B
	13.1
	C
	26.4
	NBT
	35
	120

	Lovejoy @ 15th
	A
	1.6
	C
	16.5
	SBT
	
	

	Lovejoy @ 16th
	B
	15.9
	B
	18
	SBT
	230
	249

	2030PM2
	
	
	
	
	
	
	

	Lovejoy @ 9th
	F
	105.8
	F
	187.8
	SBL
	M#640
	#665

	Lovejoy @ 10th
	E
	78.2
	F
	225.1
	NBT
	M455
	M30

	Lovejoy @ 11th
	C
	30.4
	D
	44.7
	SBT
	460
	M285

	Lovejoy @ 12th
	B
	19
	D
	51.5
	SB
	300
	150

	Lovejoy @ 13th
	A
	8.5
	B
	14.7
	NB
	50
	170

	Lovejoy @ 14th
	B
	13.7
	C
	26.6
	NB
	90
	120

	Lovejoy @ 15th
	D
	12
	F
	59.3
	SB
	
	

	Lovejoy @ 16th
	C
	20.1
	C
	26
	WB
	305
	#335


* 95th Queue Length = the longest queue among all movements from an approach link

b. 2030 Land Use Scenario 1 Transportation Analysis

Congested segment links

The 2030 Land Use 1 could result in about 11,000 trips from and to the district.  This represents a 45 percent over the 2030 base.  This scenario could result in approximately 30 percent of the links with a volume to capacity ratio equal or higher than 1.0.

Volume to Capacity Ratios

Map 7 shows volume to capacity ratios for 2030 Land Use Scenario 1. The link at NW Lovejoy St at NW9th remains significantly congested, with a volume to capacity of 1.28 and congestion spreading to NW 14th St. As land uses intensify in the areas north of Lovejoy and particularly north of NW Naito, there is forecasted additional demand on NW Naito Parkway and NW 9th St. Volume to capacity ratios at NW 9th and NW Lovejoy (southbound) increase to 1.08 from the 2030 Base (v/c  of 0.95) and v/c ratios at Naito Parkway at and near NW 9th increase significantly, ranging from 1.02 to 1.22. Auto volumes increase by about 100 additional trips at NW 9th St (southbound) and by 200 on Naito Parkway from the 2030 Base.
Map 7
[image: image7.emf]
c. 2030 Land Use Scenario 2 Transportation Analysis

Congested segment links

The 2030 Land Use 1 could result in close to 12,000 trips from and to the district.  This represents a 55 percent increase to the 2030 Base.  This scenario could result in approximately 30 percent of the links with a volume to capacity ratio equal or higher than 1.0

Volume to Capacity Ratios

Map 8 shows volume to capacity ratios for 2030 Land Use Scenario 2. The link at NW Lovejoy St at NW 9th remains significantly congested, with a volume to capacity of 1.27 and congestion spreading to NW 14th St. As with Land Use Scenario 1, this scenario  results in a intensification of land uses in the areas north of NW Lovejoy and particularly north of NW Naito, resulting in additional demand on NW Naito Parkway and NW 9th St. Volume to capacity ratios at NW 9th and NW Lovejoy (southbound) increase to 1.11 and from NW Marshall St to NW Overton St reach the 0.9-1.0 range. V/c ratios at Naito Parkway at and near NW 9th increase significantly, ranging from 1.03 to 1.23. Auto volumes increase by about 150 additional trips at NW 9th St (southbound) and by 250-300 on NW Naito Parkway from the 2030 Base.
Map 8
[image: image8.emf]
5. Land Use and Transportation Mitigation

The analysis of the land use scenarios above reveal that even in the 2030 Base case there is significant congestion on much of the study area’s links, primarily due to non-local or through traffic. As the area redevelops, the percentage of congested links increases from 2005 to 2030, going from one percent to 27 percent of the study area’s street network. NW Lovejoy St. becomes increasingly congested under the 2030 Base case, and under Land Use Scenarios 1 and 2 congestion extends northward along NW 9th and Naito Parkway.  The auto demands for those links under each scenario in the mentioned links are significantly higher than the capacity of the links to accommodate the additional demand. The result is heavy congested portals at the eastern end of the district, with congestion on NW Lovejoy St extending westward.

a. Transportation Mitigation Options

In reaction to the forecasted v/c ratios exceeding 1.0 as identified in the 2030 Base and Land Use 1 and 2 scenarios, two transportation scenarios were introduced to mitigate traffic impacts. They included:

· Couplet Concept. A couplet system from NW 16th to NW 10th, using NW Lovejoy St. one-way eastbound and NW Northup St. one-way westbound. This concept allows for operational capacity improvements (as with two lanes generally provide for more traffic throughput) to relieve future traffic on NW Lovejoy. The couplet’s added operational capacity is not expected to shift trips from transit to the automobile, as the actual number of lanes in the district remains unchanged and portal capacity (in and out of the district) remains unchanged. Furthermore, the capacity improvements also help transit operations on NW Lovejoy St., including the Portland Streetcar.

· Transportation Demand Management. As indicated above, there is a significant difference in transit use between the study area and the area of the River District south of NW Lovejoy St. The project’s urban development framework and the plan calls for an extension of the character of the Pearl District northward, with mixed use development at higher densities than current uses.  As such, the plan expects that transit service is significantly improved as redevelopment occurs.  This scenario assumes that the transit mode split in the area north of NW Lovejoy St for commute trips will be equal to the rest of the Pearl District, with about 40 percent of trips by transit (see the implementation section below for actions that help achieve this mode split level). This leads to a reduction of traffic on the street network. The plan includes action items to achieve this goal.

b. Land Use Mitigation Options.

In addition to the transportation mitigation options, a new land use scenario was developed. Land Use Scenario 3 that maintains the FAR increase to 9:1 south of the railroad and offers no change from the 2030 Base north of the railroad tracks. This is achieved by using a combination of the 2030 Base north of Naito Parkway and Land Use 2 south of the railroad tracks.  This scenario could result in an increase of 8,209 households. Table 12 compares the three alternatives.

Table 12. Land Use 
	TAZ
	2030 Base
	2030 Scenarios

	
	Employment*
	Households
	Land Use 1 Households
	Land Use 2 Households
	Land Use 3 Households

	89
	604
	929
	890
	1,027
	1,027

	1901
	281
	232
	536
	603
	603

	90
	472
	620
	502
	616
	616

	91
	434
	569
	160
	205
	205

	92
	213
	280
	334
	429
	429

	97
	1,218
	300
	1,632
	2,099
	2,099

	1902
	1,096
	270
	1,527
	1,527
	270

	1903
	1,259
	310
	863
	1,028
	310

	1904
	487
	120
	0
	0
	120

	125
	1,164
	570
	1,575
	1,575
	570

	96
	432
	574
	574
	574
	574

	95
	336
	436
	436
	436
	436

	94
	329
	431
	431
	431
	431

	93
	399
	519
	519
	519
	519

	Total
	8,724
	6,160
	9,979
	11,069
	8,209

	*Note: Employment remains unchanged for 2030 scenarios.
	


6. Alternatives analysis

a. Traffic and Land Use Alternatives Analysis

Table 13 summarizes the three land use scenarios including the summary traffic indicators.
Table 13
	 
	2005 Base
	2030

	
	
	Base
	Alternatives

	
	
	
	Base + Couplet
	Land Use 1
	Land Use 2
	Couplet + Land Use 1
	Couplet  + Land Use 2
	Couplet + Land Use 1 + TDM 5
	Couplet + Land Use 3+TDM 5, 6

	Land Use
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Households
	1,810
	6,160
	6,160
	9,980
	11,070
	9,980
	11,070
	9,980
	8,210

	Employment
	4,460
	8,720
	8,720
	8,720
	8,720
	8,720
	8,720
	8,720
	8,720

	District Veh PM2 Demand
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total Trips to/from district1
	2,200
	7,500
	n/c
	10,900
	11,700
	10,900
	11,700
	8,800
	7,600

	Average link traffic2
	410
	680
	670
	790
	820
	780
	800
	730
	670

	cutline total traffic3
	23,700
	33,800
	33,500
	36,800
	37,400
	35,700
	36,300
	34,200
	33,500

	District Link Traffic
	 
	 
	 
	 
	 
	 
	 
	 
	 

	total vehicle- miles
	6,900
	10,400
	10,400
	11,900
	12,000
	11,900
	12,100
	11,200
	10,500

	congested vehicle-miles4
	70
	2,780
	350
	3,570
	3,610
	3,250
	3,350
	2,940
	2,090

	% of congested links
	1%
	27%
	3%
	30%
	30%
	27%
	28%
	26%
	20%

	1. District defined as above.

	2. Links included in district area.

	3. Cutlines included the area just west of I-405, the area just south of NW Lovejoy St and the Broadway Bridge

	4. Congested links defined as link v/c >= 1.0

	5. TDM assumes PM2 40% of total district trips use transit with couplet network

	6. Also referred as "recommended concept."

	Note: Numbers are rounded.


a. 2030 Base + Couplet

Congested segment links

Compared to he 2030 Base, the 2030 Base + Couplet scenario could result in the same number of total trips to and from the district, and about 33,500 auto trips on the district’s street network.  As such, the majority of trips will be external to the study area. Total vehicle miles in the study area are over 10,400, like the 2030 Base, but with about significantly fewer vehicle-miles being under congested conditions, 351 vehicle-miles, or about 3 percent. 

Volume to Capacity Ratios

Map 9 shows volume to capacity ratios for the 2030 Base + Couplet scenario.  As can be seen, in 2030 the congestion on NW Lovejoy St. is greatly decreased with the couplet, with only the block eastbound between NW 9thSt. and NW 10th St. congested and the bridge ramp, with a v/c ratio of 1.04. Naito Parkway at NW 9th Avenue also shows congested links of about the same magnitude as the 2030 Base. As a result of the couplet, NW Lovejoy St. becomes congested west of I-405 and at NW Vaughn/NW 23rd/I-405 ramp. This is analyzed further in a subsequent section.
Map 9
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b. Couplet with Land Use 1 and TDM 

This scenario tested a land use concept, about 8:1 FAR in the study area.  This translated in over 11,000 households, or 80 percent over the 2030 base case.  It also relied on transportation demand management strategies (increase transit service, less allowable parking) to encourage alternative modes of transportation and decrease the traffic impact in the study area. 

Model results indicate that, while the total number of trips from and to the study area decreased from almost 11,000 to about 8,900, the cutline traffic was over 34,000, which was about 1 percent higher than the 2030 Base. In terms of percentage of congested links, the scenario had almost 3,000 congested vehicle-miles, or 26 percent of total vehicle-miles-or 5.5 percent increase over the 2030 base.

Volume to Capacity Ratios

In terms of volume to capacity ratios, Map 10 shows that congestion levels remained high in the corridor from the Broadway ramp, to NW 9th north of NW Lovejoy St. to the intersection of Naito Parkway and NW 9th Ave. Naito Parkway experiences the highest congestion levels, with 1.19 and 1.16 north of NW 9th. NW 9th at NW Lovejoy St. shows congestion levels between 1.06 and 1.13. The Broadway ramp continues to be over capacity, with a v/c of 1.15.
Map 10

[image: image11.emf]
Intersection level analysis at Naito/NW 9th Avenue and NW 9th Avenue at NW Lovejoy Street.

Additional analysis was performed using intersection level analysis. Results indicated that there is capacity at Naito in the present street configuration to handle additional traffic.  However, the future street configuration of Naito is yet to be determined. 

While Naito is wide, with about 87 feet of right-of-way, it is possible that street capacity may be reduced as a result of future improvements on Naito. PDOT recommends that FAR increases not be granted until the future street classification and street design of Naito are determined, which will be examined as part of the Central Portland Plan. 

The City’s transportation model indicates that 20 percent of trips generated north of the railroad tracks head to NW 9th and NW Lovejoy. PDOT estimates that adding FAR increases over the 38-acre area north of the railroad tracks would lead to increases in traffic on NW 9th Avenue headed to NW Lovejoy and the Broadway Bridge.
Intersection level analysis showed significant congestion at NW 9th Avenue at NW Lovejoy St. The intersection in 2030 would perform at a LOS F (failing to meet City standards, see table 11 above) even without the recommended land use changes. There are more trips heading south on NW 9th (and particularly making a left turn onto the Broadway Bridge) than the intersection’s ability to clear them. As a result, cars queue, eventually blocking additional streets (NW Marshall eastbound, NW 10th northbound and NW Lovejoy east and westbound), leading to gridlock in this critical portal to the River District.

To address the congestion issues in the Lovejoy corridor and NW 9th, PDOT recommends that land use changes do not add additional trips to the southbound NW 9th Avenue.  

c. Land Use Scenario 3 with TDM Strategies and Couplet
Land Use 3 with TDM strategies and the couplet increases households in the area to about 8,200. It represents a maximum FAR of 9:1 south of the railroad tracks and no FAR increase north of the tracks. Due to a shift to transit, total trips to and from the area remain very similar to the 2030 Base case, with 7,500 trips (a change of less than one percent). Total traffic in the study area’s street network is 33,500, below the 2030 Base case (a decrease of about one percent). 

The area experiences about 10,500 total vehicle-miles, only about 110 additional vehicle-miles from the 2030 Base. The scenario shows 2,094 congested vehicle-miles, or 20 percent of total vehicle-miles. This is an improvement over the 2030 Base.

Volume to Capacity Ratios

In terms of v/c ratios, the recommended concept shows v/c ratios and traffic volumes very similar to the 2030 Base case with couplet along NW Lovejoy St and like the 2030 Base case along NW 9th St and Naito Parkway. As such it does not worsen the situation in the NW 9th St-Naito Parkway corridor while greatly improving NW Lovejoy St over the 2030 Base. Map 11 shows the v/c ratios for this alternative.
Map 11
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7. System wide Traffic Impacts 

Map 12 shows the volume difference between this scenario and the 2030 Base case. 
Map 12
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Based upon the analysis above, the Land use scenario 3 with TDM Strategies and the Lovejoy-Northrup Couplet is recommended as the preferred option for the North Pearl District Plan.

The following are the findings for this recommended scenario.

a. Transportation Planning Rule Compliance

Impacts on the I-405 Freeway ramps connecting the River District are negligible, with about 35 additional trips for the I-405/NW Glisan St. off ramp and 90 fewer trips for the on-ramp. For the I-405 off ramp at NW Everett St, the model shows no significant change, with about 10 additional trips. All ramps mentioned have sufficient storage capacity to handle the impact of the Recommended Concept, based on the Synchro analysis for the 2030 Base (see Appendix A). About 70 trips are added on I-405 off ramp/NW Vaughn/NW 23rd intersection and about 20 additional trips at the NW Nicolai I-30 off ramp in the 2 hour PM peak period. The added trips do not originate or terminate in the study area. Therefore, PDOT finds that there is no significant effect on ODOT’s transportation facilities as a result of the Plan’s recommendations. The following section addresses these issues.

b. Redistribution of trips to and from Northwest Portland

Due to the forecasted growth in the Portland region, and very little infrastructure investments in the freeway and arterial system, the overall traffic system is congested. The proposed couplet system redistributes trips to and from the Northwest District based on the regional transportation model. Additionally, the couplet also affects NW Lovejoy St. west of I-405, leading to congested segments between NW 18th St and NW 16th eastbound. 

Below are the key impacts.

Traffic from River District to Northwest District. PDOT analyzed the difference in traffic between the 2030 Base case and the recommended concept to estimate traffic impacts to the Northwest district. Using a cutline analysis (which measured along the west of I-405 from south Naito Parkway to NW Burnside, without including freeway links), the model indicates that the recommended concept results in a net decrease of traffic from the 2030 base, with about 700 fewer trips, from 13,900 trips in the PM peak 2 hour to 13,200 trips. 

· NW Lovejoy St. at NW 16th and NW 18th St.

The operational improvement of the couplet improves the travel time on NW Lovejoy in the Pearl District by about 40+/- seconds eastbound from NW 16th to NW Broadway during the PM peak.  This draws more trips from the Northwest district to the study area headed east, resulting in some links reaching congestion level in NW Lovejoy St. west of I-405. The volume increase is very similar with or without land use changes in the study area. As can be seen in table 14, the couplet results in about 11 to 18 percent more traffic on NW Lovejoy St. over the 2030 Base, resulting in about 100 to 200 additional vehicles in the two hour pm peak period.

Table 14
	 
	Lovejoy @ NW 16th
	Lovejoy @ NW 18th
	

	
	Volume
	% Increase from Base
	Volume
	% Increase from Base
	

	2030 Base 
	1,026
	N/A
	1,104
	N/A
	

	2030 Base with Couplet
	1,207
	18%
	1,223
	11%
	

	Recommended Concept
	1,215
	18%
	1,232
	12%
	

	Note: Recommended concept includes TDM strategies, Land Use scenario 3 and the couplet.


The Recommended Concept is very similar to the 2030 Base with the couplet. On NW Lovejoy at NW 18th, volumes are slightly higher, 1,232 (or 9 additional vehicles) for the two hour PM peak period. On NW Lovejoy at NW 16th St. volumes are slightly higher, with 1,215 or 8 additional vehicles. This indicates that the couplet is causing additional through trips from the northwest district onto NW Lovejoy St, not the land use changes proposed under the Recommended Concept.

Traffic using the I-30 off ramps 

The recommended concept, as result of the couplet, shows a redistribution of through traffic compared to the 2030 Base without the couplet. Non-local River District traffic that previously relied on NW Lovejoy as a short-cut to the Northwest area and Northeast Portland, among others, redistributed on the freeway system, according to the forecast model. This affected the I-30 ramps in the Northwest District.  

Select link analysis indicated that the great majority of diverted trips are local to the Northwest district that previously were on I-84 and exited at the Rose Quarter to use NW Lovejoy.  Based on the transportation evaluation, these trips continue onto I-5/Fremont Bridget to access NW Portland. This redistribution of trips is consistent with Regional and City policy.  

· I-30 Off Ramp at NW Vaughn/NW 23rd
The majority of the increased westbound traffic on I-30 off-ramp east of NW 23rd Ave in the Recommended Concept does not directly come from the westbound NW Lovejoy traffic in 2030PM2 base network. It is the ripple effect of the congested regional transportation system.  Of the new cars at the link, about 100 are from the original Lovejoy westbound traffic (see map 13).  
Map 13
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The model indicates that travel westbound under the couplet (via NW Northup) adds marginal travel time (less than 20 seconds). This leads vehicles to divert and use the freeway system instead to NW 23rd into the Northwest District. Traffic from the I-30 off ramp disperses within the Northwest District, mainly via NW 21st. In real life conditions, this small level of delay may not be perceived by drivers. It is likely that the model is over estimating the traffic diversion. 

From a policy perspective, NW Lovejoy St is designated a Traffic Access Street, intended to serve traffic from and to the River District and discourage through traffic. The recommended concept, by decreasing the amount of through traffic, is consistent with City policy.

Table 15 shows the impact of the couplet in redistributing traffic to the intersection. The volume increase at this off ramp is very similar with or without recommended land use changes in the study area. As can be seen, the couplet results in 19 percent more traffic at the ramp and about 13 percent on NW Vaughn St, or about 3,500 trips. Under the Recommended Concept, an additional 624 vehicles (about 21 percent), or 3,600 total vehicle trips use the intersection. This is an increase of 64 trips over the 2030 Base with the couplet. The model does not identify the I-30 ramp link as congested under any of the scenarios (V/C .92).
Table 15
	 
	NW Vaughn @ NW23rd
	I-30 off ramp at NW 23rd
	I-30 off ramp at NW Nicolai

	
	Volume
	% Increase from Base
	Volume
	% Increase from Base
	Volume
	% Increase from Base

	2030 Base 
	1,590
	N/A
	2,968
	N/A
	4,400
	N/A

	2030 Base with Couplet
	1,793
	13%
	3,528
	19%
	4,021
	-9%

	Recommended Concept
	1,800
	13%
	3,592
	21%
	4,036
	-8%

	Note: Recommended concept includes TDM strategies, Land Use scenario 3 and the couplet.


This indicates that the couplet is causing additional through trips from the northwest district onto NW Lovejoy St, not the land use changes proposed under the Recommended Concept.

· I-30 off ramp at NW Nicolai

In comparing traffic volume changes, the model shows that network changes lead to an increase in traffic at this ramp and a significant reduction of traffic using I-30 north of NW Vaughn, at the I-30 ramp at NW Nicolai. At that link, the recommended concept shows a decrease of 364 vehicles, or 8 percent below the 2030 Base. 
Comparing the net changes on ODOT’s I-30 ramps serving the Northwest District traffic, the recommended concept increases vehicle traffic by 260 vehicle trips, a 3.5 percent increase over the almost 7,400 vehicles using the two ramps in the 2 hour PM peak under the 2030 Base.  

· NW Vaughn at NW23rd

The recommended concept increased the v/c ratio for one leg of the intersection to 1.0 (NW Vaughn westbound). It should be mentioned that while the model flags this link as congested, in reality the one block link would not be congested as the block has two lanes westbound (or double the assigned capacity in the model). At NW Vaughn St, the 2030 Base with couplet leads to a 13 percent increase in traffic, to 1,793. Under the Recommended Concept, traffic increases negligibly, by 7 trips over the 2030 with couplet.  
· Additional analysis using the NW Remand land use model assumptions 
As part of the transportation model developed for the NW Remand plan process, PDOT fine tuned the land use side of the transportation model in the areas west of I-405. This resulted in new, smaller TAZs than the ones used for the North Pearl District Plan, allowing for more precise analysis of transportation impacts. PDOT reran the North Pearl District Plan model using this new TAZ system. The new results showed a significantly smaller impact on the Vaughn and Nicolai I-30 ramps during the 2 hour PM period. The model calculated about 70 additional vehicles over the 2030 base case at the Vaughn/I-30 off ramp, about a two percent increase. On the Nicolai ramp, there was an increase of 20 trips, less than a one percent increase over the 2030 base case. As in the previous model run, the additional trips do not generate or terminate in study area. 
8. Implementation of Recommended Concept

Appendix B below contains the transportation policy language for the North Pearl District Plan. Included are specific recommendations to achieve a mode split consistent with the transportation findings in this report. They include goals and action items that address the following:

· Increase non auto share of travel for commute trips in 2030 to 40 percent transit, 20 percent for pedestrian trips and 10 percent for bicycle trips.
· Initiation of a Transportation Management Association.
· Working with TriMet to increase transit service in the study area.
· Limiting parking ratios in the area in the zoning code to levels equal to the rest of the Pearl District.
· Improving the bicycle network and bicycle parking in the area.
· Improving pedestrian and bicycle connections in the area, including the creation of a green street and improved rail crossings.
· Limiting on-street parking to short term uses.
· Implementation of an operations plan to improve circulation in the Pearl district and implement the couplet concept.
Please refer to Appendix B for the actual policy language.

9. Conclusion 

PDOT, after analyzing transportation impacts of different land use alternatives in the study area, considers that the Recommended Concept (using Land Use 3, the couplet, and TDM strategies) meets the needs of the project goals, is consistent with The Transportation System Plan and the Central City Transportation Management Plan in maintaining system wide capacity in the district, meeting street connectivity standards and increasing alternative mode split goals and transportation choices within as well as to and from the district. The project complies with the state’s TSP and Transportation Planning Rule by reducing the amount of parking per capita and by not directly affecting regional facilities as a result of the proposed land use changes and transportation infrastructure and projects. The North Pearl District Plan contains policy directives and action items that implement the Recommended Concept.
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