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DRAFT 
19th Street Residential Condominiums 

Scoping Meeting – Oakland Planning Commission 
November 28, 2007 

 
 
 

Public Comments 
 
Grant Chapel 

• The development will revitalize the area by providing jobs and green design  

 

Jonathan Baer, Consultant for the developers 

• After community meetings, the project was changed to become much more environmentally sensitive 

• Below-grade parking 

• Café will provide public use and access 

• The peak roof will provide drama and add to the sky line 

• There are environmental benefits to the location of the building. It is close to BART and downtown 
employment center 

 

Mike Badinski 

• Development of the site will make the now private gardens more accessible 

• Existing neighborhood desires should not outweigh desires of future building.  

 

_______ 

• The City should embrace this signature building 

 

Sean Kadren 

• The project promotes high density, reducing environmental destruction 

 

Laura Blair, Attorney with Terra Linda  

• Has a “brief” on the historic resource value of the garden.  

• City needs to base any conclusions on the project on the full record.  

• Current garden is really just a remnant.  

 

Sherry Matza 

• Site does not meet definition of historic resource  

• Most do not know it is there 

• The original lot was subdivided 
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Christina Lloyd 

• Development provides opportunity for city needed development 

• This project is smart growth 

• Provides welcoming landscape 

 

Glen Wilson, Contractor for the project from San Francisco 

• Proposed project will provide jobs 

• The project will utilize “screw-in” pile, which is quieter than standard piles   

• Study how this pile method will be better than traditional pile driving.    

 

Bruce Steward, Insurance provider in Oakland and part of the East Oakland Boxing Association 

• The development offers Oakland opportunities to achieve its goals 

 

Kerry O’Keefe, Co-owner of the site 

• This building is significant to its time, just as the garden and the Regillus and Bechtel buildings were 
significant to a past generation 

 

Emelio Oterro 

• Oakland supports this project, it will provide job opportunities in Oakland 

 

Robert Mallace 

• Traffic is an issue, people need to be able to walk and bike to work 

• The building incorporates green design 

 

David O’Keefe, Co-owner of the site and Project Applicant 

• Location of project is good because it is near BART, recreation, and jobs 

• Has solar voltaic cells, wind turbines, and a gray water system 

 

Jane Powell 

• This is a histories site with a City of Oakland “A” rating 

• Oakland Parks and Recreation should have bought it when they had the chance 

• Conduct an analysis to determine if the project really will  prevent 1 acre in the Central Valley from 
being developed 

• Seriously need to consider the “No Project Alternative” 

 

Ann Wellington, Lakeside Apartment Building 
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• Represents a corruption of the City and the developer 

• Characters involved in the project are “interesting” 

• This garden is a first class landmark 

 

_____ 

• Health of  Lake Merritt is a huge concern for City 

• Pumping of groundwater will impact the lake 

• Look at housing and population - the project will not serve existing Oakland residents 

 

John Burgess 

• Will bring lots of people to the skyscraper      

• Personally prefers the natural character of the lake 

• Traffic is a huge concern 

• Impact to existing Snow Park needs to be examined 

• The building is just too large 

 

Naomi Schiff, Oakland Heritage Alliance 

• Has a postcard from 1911 with image of the cement arbor 

• How is the arbor going to be preserved? Don’t move and recreate out of new materials. Need an 
analysis of the reuse of any garden materials.  

• The arm of the lake that the building would sit on is very narrow and shallow. Need to examine the 
impact to wildlife habitat of the lake 

• Lake Merritt is a National Historic Landmark 

• Lake Merritt includes a National Wildlife Refuge 

• The Preservation Element of General Plan needs evaluation 

• Project should be moved – applicants also own a parcel1 at 19th and Webster 

• The site has lots of credibility with City’s historic study 

• Snow Park should not be merged with this project, it should be maintained as a separate entity 

• Will the building shade oak trees in Snow Park? 

• Need a community benefits analysis 

 

Chris Patello 

• Need additional information on arbor  

 

James Moss, Representing Seniors in Lake Park Residences 

• Submitted petition from residents 
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• Cars will move slowly with the valet service, cars will be moved onto the street where there is already 
limited space - need to look at the congestion it would cause on the surrounding streets 

• Need to endure safety at senior crossing at 19th and Alice 

 
John Kline 

• This is the wrong site for this project; preserve the site as park land 

• Voters have approved bonds for park funding and expanding parkland at the lake in the past, which 
shows Oakland residents are committed to saving open space. 

 
Frank Rose, East Oakland Boxing Association 

• Project will bring in money and help recruit police, which will help reduce crime. Look at how it will 
help the City recruit more police officers. 

• The project will bring infrastructure improvements 

 
Carl Chan 

• Supports idea to build more units for more people on less land 

 
Ms. Jackson 

• Need to examine traffic impacts on Alice and Harrison  

• Need to examine parking issues, there is no street parking 

• Concerns with noise 

• Concerns with pollution 

 
John Jay 

• Need to study: 

o Noise 

o Shadow 

o Traffic and transit 

o Impacts to the lake 

• Is this the right spot for this building? 

• Aesthetic of the garden – this asset can be expanded and replicated somewhere else 

 
Mark Borsuk 

• Supports project because the neighborhood needs gentrification over stagnation 

 
Terry Brach, Resident from across the street 

• The tallest building in the area is only 14 stories tall while the proposed building would be 45. 

• 19th Street has only 2 side streets 

• It is across from elderly housing           
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________ 

• Need to think about benefits this project will have in other parts of Oakland 

 

Support from kids of East Oakland Boxing Association 

 
Michael Stewart 

• In support of project because cities grow and change 

 
Ali Rasculi 

• The area needs more development 

• High rises along the lake are great 

 
Carlos Plazola, Terra Linda, applicant team 

• This is a public process and we embrace the range of comments provided 

 
Leanne Zimmly 

• Snow Park is a fine resource 

• Need to study: 

o Light 

o Air 

o Drainage 

o Impacts on lakes 

o Impacts on incomes of residents 

• Impacts on local business- will new residents support local business? 

• Preserves neighborhood from other gentrification 

 
Brian Canepa, Nelson/Nygard, consultant to the applicant. 

• Parking and congestion will be studied in the Draft EIR 

• The site is urban, not suburban; households will have fewer cars because of the proximity to transit. 
 
Deborah Brown 

• Consider loss of green space 

• Impacts to Snow Park 

• Traffic - Homeowners have higher automobile ownership than renters  

• Building would dwarf other surrounding buildings 

• Consider using other sites 

 
Erika_____, Neighbor 
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• New tall needle built for wealthy and is only for the benefit of new residents 

 
Gwen McDonald 

• Traffic – the area is already congested 

• Need to examine the geological impacts of sub-surface garage 

 
Tim Keet 

• The building will positively affect open space, green space, and public access 

• The view platform included in the building design will mitigate visual impacts 

• Revenue from project will be positive 

 
Joe D_____ 

• Consider the positive impacts of the project: 

o Conversion of a private garden into public space 

o This project speaks to the character of the downtown neighborhood 

o Environmental Impacts – soil loading? 

 
Blanch O_____ 

• Do not let Oakland become hostage to condos 

• Examine impacts to traffic 

• Dust during construction is a concern 

• Need additional greenspace in the City 

 
Matt Novack 

• Look at the No Project Alternative; if the project is not built here, development spreads out 

• While high end of housing marked, it does create a ripple in supply. Empty nesters will move from 
suburbs to this development, opening up housing units in the suburbs for others to move into.  

• Need more vitality in area, Snow Park is not safe 

 
Kelly _______ 

• Does not take kids to Snow Park either, area is dead at night and creepy 

 
Kathy Keener 

• The project will effect the environment and the entire city, Smart Growth is very important.  

 
Joe O’Donoghue 

• Shilling Park is not a historic resource 

• Present site has been compromised 



 7  

• There is a water crisis and other environmental issues; there is a dropping water table (associated with 
global warming, and associated water shortages 

• Tall buildings are the paradigm 

 
_______ 

• Needs thorough and comprehensive review of hydrological and geological setting      

• Construction may impact adjacent historic building 

• Charter schools use Snow Park, Snow Park is closed at night 

• Concerns with mixed use/retail, this is a residential neighborhood 

• Be sure to consider traffic and circulation under Measure DD 

 
Bob Schinoff  

• Building will tower over Alice Street and the lake 

• Make sure the project conforms with the General Plan 

• Review General Plan Policy  D8.2 – Does the project respect Snow Park 

 
Michael Vellum 

• The project is out of scale with existing buildings 

• When the Essex building was built, the city promised no additional development on the lake 

• This area was a cemetery, project development will disturb those bodies 

• Land previously occupied by Chinese 

• There is a condition in the deed of sale of this site that it cannot be developed 

 
Steve Jacobson, Lake Park Retirement Management 

• Height is a huge concern, a site closer to downtown would be more appropriate 

• Economic impacts to Lake Park need to be examined 

• Concerns with construction and noise 

• New residents going elsewhere 

• Look at affordable housing issues 

 
Liz Dawson 

• As a local business, supports additional residents in area, city should research benefits of adding 
population and support of local businesses. There would be benefits to local architects, surveyors, etc. 

• Include moderate income units in building 

 
Polly ______, Resident of Lake Park 

• Likes the green elements of the building 
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• Concern with potential impacts to Snow Park; there are no lights in the park, however, lots of 
neighborhood uses take place in the park, such as Ti Chi, barbecues, and fairs. School children use the 
park as well 

 
Michael Rollin 

• New building can only be a benefit to City 

 
Doug Comstock 

• Elderly residents in area are not shut-in 

 
Chris Katzen 

• Impacts on mature redwood trees on the project site 

• Look at cumulative impacts of shading and shadows 

 
Sanja _____ 

• Look at the 30 story project in Emeryville, look at costs and impacts listed in EIR versus what 
happened in reality 

• Code enforcement issues 

• Take Measure DD into consideration 

• Consult Laney, Peralta in outreach 

 

Commissioners Comments 

• Can we look at an off-site alternative 

• Parking, there is concern with lack of available spaces the area 

• Traffic 

• Lake as natural wildlife resource, potential impacts to birds 

• High income proposed, the project needs lower income opportunities 

• Aesthetics – will the project cause a change to the skyline at lake 

• Transportation Demand Management (TDM) is an interesting idea. Can the plan reduce the 1:1 
parking ratio, can parking be un-bundled from residential unit 

• How will the replicate the garden and provide public accessibility 

• Safety in the neighborhood is important 

• Staff has appropriately identified environmental topics in staff report 

• List is comprehensive  

o Air quality  – near seniors 

o 3 years of construction 

o Traffic  

o Shadow 

• Likes the density 
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• The garden is special, but is it historic 

• Opening the garden to the public will it maximize garden preservation 

• The property tax collected is used throughout the city 

• Parking 

• Concern with liquefaction in proximity to historic waterfront 

• There are migratory birds within the wildlife refuge 

• Impacts to historic resources: 

o Garden 

o Apartment district 

o Lake Merritt 

• Green building techniques – how much wind is needed to actually generate electricity 

• Health and safety issues, pedestrian safety in area. 
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DRAFT 
19th Street Residential Condominiums 

Scoping Meeting – Oakland Landmarks Preservation Advisory Board 
December 10, 2007 

 
 
 
 
Kirk Peterson, LPAB Vice-Chair 

• Be sure the depth of soil provided is adequate to support landscaping (on roof, above sub-surface 
parking) 

• Views from helicopter are not helpful 

 
Rosemary Muller, Board Member 

• Look at the recent history of the property 

 

Public Comments 

 
Joe O’Donoghue, project applicant team 

• The property ownership went something like this: Bechtel to UC Berkeley to owner X to owner Y, 
who then tried to donate it to the city, the city rejected 

• The park was closed to the public dues to safety and insurance restrictions 

• Shilling estate has been subdivided, which changes the historic context and identity of the garden 

• Any historic elements in the garden? 

• There is a rumor that in the deed, it is stated that the arbor cannot be moved. However, this is 
completely unsupported by evidence. 

• Development may use gate as a piece of art in the building 

• How manage the access to the public viewing area? 

 
Joyce Roy 

• This is a good building in the wrong place. It belongs on Broadway where it could replace a concrete 
parking lot instead of a garden that helps diminish greenhouse gases. 

• EIR should measure the greenhouse gases that will be caused by this building on this site. 

• 19th Street is not a nice walk at night from the BART so the residents will use cars. 

 
Carlos Plazola, Terra Linda Development Services, project applicant team 

• Good Transportation Demand Management (TDM) program developed for the project   

• Good green elements in project design 

• Brings people to the urban core, close proximity to mass transit 
 
Joe O’Donoghue, project applicant team 
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• Dave O’Keefe was raised near a garden; Fiona Reed was brought over from Ireland to assess the site 
and the relocation of plants. Prior to current ownership, the garden was neglected and the soil was 
compacted. They are trying to figure out how to transplant the garden. 

• This is a Victorian era garden – what values do we want to pass to our children -- this garden comes 
out of the Victorian era, which was great for the British but bad for the Irish. It was a time of 
conspicuous consumption and of accumulation. The garden does not mean as much to us today. 

 
Naomi Schiff 

• Please refer to the letter she submitted 

• There needs to be a discussion in the EIR related to the new initiative by the National Trust for 
Historic Preservation that deals with historic American landscapes.  

• The Landmarks Board has two examples of landscapes to be considered in a historic context, 
Mountain View Cemetery and Claremont Hotel 

• Lake Merritt is a small body of water that needs careful treatment 

• There are plenty of cafes in the area 

 
Orna Sasson, Lakeside Apartment Neighborhood Association 

• Plants need to be looked at and documented in order to determine if they are the same as the plants 
that are sold at nurseries. If there is no existing documentation, DNA testing needs to be done.  

• Hybridization of plants on in garden?  

• Project will close in Snow Park and Measure DD is trying to keep this from happening. 

 
Jane Powell 

• Seriously consider the No Project Alternative 

• Just because the garden is not open to the public does not diminish its value. 

 
John Klein 

• In trying to save the garden consider day lighting or making it a part of Snow Park 

• Oakland residents want to retain and expand parkland around Lake Merritt. (First in1907 and then 
2002 with measure DD) 

• Commercial projects on parkland that don’t get approved don’t leave Oakland, they move to a 
different site in the city - see examples of Splash Park and Trader Joes, 12th Street Cathedral Park, and 
the Fireland site. 

• Once a project on parkland is turned down, more funding is generally given to that site for 
improvements. 

 
Antonio May 

• Garden is more than the arbor, it includes 4 mature redwoods 

• The building cannot be sustainable if it is replacing a green garden. It should be put on harmful 
concrete parking lot, especially when there are several sites that are so close. The building will not 
reduce greenhouse gases or be sustainable. 
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• The garden is not what it was in 1892, but it should be compared to what was there in 1985 when the 
city designated it. 

• The helicopter views are misleading.  

• Building is too tall and doesn’t reflect the style of the neighborhood 

• “Eyes on the Street” are not needed because there are senior across the street 

• Look at the No Project Alternative 

• Look at moving the building to another site 

 
Michael Bowman, Regillus resident  

• Project would result in a loss of garden and a loss of Snow Park 

• Issues with shadow need to be examined 

• School children (there  are 3 charter schools in the area) use this site during the day 

• Schilling garden was opened to the public for a period of time 

• The garden belonged to the Bechtel’s and was Mrs. Bechtel’s project. It is not just a collection of 
plants, but it is important because of the way they have been put together, age, and grow 

• Regillus building was designed to view the garden. The largest window in each unit are on that 
elevation 

• Present owner does not take care of the garden because they have an interest in letting the garden 
deteriorate 

 
Jim Moss, Resident of Lake Park 

• Site rates an A1 historical garden by Oakland 

 
Laura Blair, Terra Linda Development, project applicant team  

• Garden is not on the State registry, but is on the city’s list that was completed in 1985 

• CEQA does not require that it be on the state register, but local register does not meet CEQA 
guidelines. It would have to be designated as a landmark or recognized in an ordinance. 

 

[Heather Klein, Senior Planner, City of Oakland: the Environmental Impact Report will clarify the 
historic resource designation an and analyze potential impacts to historic resources] 

 

Landmark Board Discussion 

 
Rosemary Muller, Board Member 

• Review recent history leading up to the historic rating in 1985. Was the space private or quasi-public? 
Research should be done on this topic.  

 
Betty Marvin, City of Oakland, Planner at the Oakland Cultural Heritage Survey 

• Historic survey of the site was part of the central district surveys 
 
Naomi Shiff 
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• The site has often been open to the public for garden tours and weddings; Jerry Brown held events 
there 

 
Sean Tavernier, Board Member 

• Need to show respect for an A1 rating. It was rated A1 for a reason. 

• Consider the compatibility of building with adjacent uses (historic buildings, greenspace) 

• Likes green building design  

• If site continues as a park/garden, there is little value in preserving that resource if people cannot 
enjoy it. Parks in the city lack flowers. This garden has flowers, which makes it a special resource. 

• Evaluate the No Project Alternative 

• Has anyone looked at the possibility of a land swap?  

o ______ says that there were 2 site for consideration: One off of Alice, but the City didn’t own the 
site, so it was not feasible, and second was on the other side of the lake, and it was determined 
that a highrise was not appropriate on that side of the lake.   

• Project should be evaluated for inclusion on the National Register 

• Analyze plants to see if there are any rare plants on the site 

• Look at impacts to mature trees (oaks and redwoods) 

• Shadow studies should look at existing and proposed landscape 

 
Kirk Petersen, LPAB Vice-Chair 

• What is the value of the land; does the building have to be 42 stories to be economically feasible? 
Would it be economically feasible to have a 10 or 20 story building?  

• Address the issue with the historic designation. The site is also in between a historic district and a 
historic building. Will this project impact those areas? 

• Redwood trees on site are rare in downtown 

• Is there an architectural alternative? Could there be other treatments to the building that would allow 
it to integrate better into the surrounding neighborhood? 
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APPENDIX B-1

INTERSECTION TURNING MOVEMENT COUNTS





City of Oakland Oak St & 5th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 18 0 18 0 0 0 0 0 45 19 64 16 93 25 134 216
7:15 0 23 0 23 0 0 0 0 0 27 13 40 29 141 31 201 264
7:30 0 23 0 23 0 0 0 0 0 46 25 71 42 104 21 167 261
7:45 1 37 0 38 0 0 0 0 0 47 16 63 59 144 23 226 327

Total 1 101 0 102 0 0 0 0 0 165 73 238 146 482 100 728 1068

8:00 0 38 0 38 0 0 0 0 0 47 18 65 70 155 41 266 369
8:15 1 30 0 31 0 0 0 0 0 60 10 70 77 115 47 239 340
8:30 0 32 0 32 0 0 0 0 0 53 23 76 76 147 45 268 376
8:45 2 17 0 19 0 0 0 0 0 70 17 87 80 134 19 233 339

Total 3 117 0 120 0 0 0 0 0 230 68 298 303 551 152 1006 1424

16:00 2 10 0 12 0 0 0 0 0 58 15 73 30 91 18 139 224
16:15 1 18 0 19 0 0 0 0 0 43 13 56 42 129 19 190 265
16:30 0 24 0 24 0 0 0 0 0 59 20 79 58 123 14 195 298
16:45 0 14 0 14 0 0 0 0 0 78 13 91 66 128 24 218 323
Total 3 66 0 69 0 0 0 0 0 238 61 299 196 471 75 742 1110

17:00 1 19 0 20 0 0 0 0 0 97 22 119 71 124 20 215 354
17:15 0 16 0 16 0 0 0 0 0 123 14 137 57 122 16 195 348
17:30 0 9 0 9 0 0 0 0 0 148 13 161 49 102 9 160 330
17:45 0 9 0 9 0 0 0 0 0 106 14 120 39 104 6 149 278
Total 1 53 0 54 0 0 0 0 0 474 63 537 216 452 51 719 1310

Grand Total 8 337 0 345 0 0 0 0 0 1107 265 1372 861 1956 378 3195 4912
Apprch% 2.3% 97.7% 0.0% 0.0% 0.0% 0.0% 0.0% 80.7% 19.3% 26.9% 61.2% 11.8%
Total % 0.2% 6.9% 0.0% 7.0% 0.0% 0.0% 0.0% 0.0% 0.0% 22.5% 5.4% 27.9% 17.5% 39.8% 7.7% 65.0%

City of Oakland Oak St & 5th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 38 0 38 0 0 0 0 0 47 18 65 70 155 41 266 369
815 1 30 0 31 0 0 0 0 0 60 10 70 77 115 47 239 340
830 0 32 0 32 0 0 0 0 0 53 23 76 76 147 45 268 376
845 2 17 0 19 0 0 0 0 0 70 17 87 80 134 19 233 339

Total Volume 3 117 0 120 0 0 0 0 0 230 68 298 303 551 152 1006 1424
% App Total. 2.5% 97.5% 0.0% 0.0% 0.0% 0.0% 0.0% 77.2% 22.8% 30.1% 54.8% 15.1%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 0 14 0 14 0 0 0 0 0 78 13 91 66 128 24 218 323
500 1 19 0 20 0 0 0 0 0 97 22 119 71 124 20 215 354
515 0 16 0 16 0 0 0 0 0 123 14 137 57 122 16 195 348
530 0 9 0 9 0 0 0 0 0 148 13 161 49 102 9 160 330

Total Volume 1 58 0 59 0 0 0 0 0 446 62 508 243 476 69 788 1355
% App Total. 1.7% 98.3% 0.0% 0.0% 0.0% 0.0% 0.0% 87.8% 12.2% 30.8% 60.4% 8.8%
PHF 0.738 0.000 0.789 0.904

Southbound Westbound Northbound Eastbound
Oak St 5th St Oak St 5th St

0.789 0.000 0.856 0.938

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Oak St 5th St Oak St 5th St

Southbound Westbound Northbound Eastbound
Oak St 5th St Oak St 5th St



City of Oakland Oak St & 6th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 0 0 0 21 19 95 135 23 38 0 61 0 0 0 0 196
7:15 0 0 0 0 23 16 131 170 18 43 0 61 0 0 0 0 231
7:30 0 0 0 0 27 17 164 208 34 60 0 94 0 0 0 0 302
7:45 0 0 0 0 35 15 150 200 20 100 0 120 0 0 0 0 320

Total 0 0 0 0 106 67 540 713 95 241 0 336 0 0 0 0 1049

8:00 0 0 0 0 39 10 162 211 25 97 0 122 0 0 0 0 333
8:15 0 0 0 0 30 11 206 247 31 109 0 140 0 0 0 0 387
8:30 0 0 0 0 33 14 165 212 26 112 0 138 0 0 0 0 350
8:45 0 0 0 0 18 13 204 235 41 111 0 152 0 0 0 0 387

Total 0 0 0 0 120 48 737 905 123 429 0 552 0 0 0 0 1457

16:00 0 0 0 0 17 16 132 165 29 59 0 88 0 0 0 0 253
16:15 0 0 0 0 14 15 108 137 31 65 0 96 0 0 0 0 233
16:30 0 0 0 0 24 11 114 149 39 83 0 122 0 0 0 0 271
16:45 0 0 0 0 12 10 117 139 42 105 0 147 0 0 0 0 286
Total 0 0 0 0 67 52 471 590 141 312 0 453 0 0 0 0 1043

17:00 0 0 0 0 23 14 162 199 41 123 0 164 0 0 0 0 363
17:15 0 0 0 0 13 12 159 184 43 137 0 180 0 0 0 0 364
17:30 0 0 0 0 7 13 144 164 38 152 0 190 0 0 0 0 354
17:45 0 0 0 0 12 8 143 163 32 112 0 144 0 0 0 0 307
Total 0 0 0 0 55 47 608 710 154 524 0 678 0 0 0 0 1388

Grand Total 0 0 0 0 348 214 2356 2918 513 1506 0 2019 0 0 0 0 4937
Apprch% 0.0% 0.0% 0.0% 11.9% 7.3% 80.7% 25.4% 74.6% 0.0% 0.0% 0.0% 0.0%
Total % 0.0% 0.0% 0.0% 0.0% 7.0% 4.3% 47.7% 59.1% 10.4% 30.5% 0.0% 40.9% 0.0% 0.0% 0.0% 0.0%

City of Oakland Oak St & 6th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 0 0 0 39 10 162 211 25 97 0 122 0 0 0 0 333
815 0 0 0 0 30 11 206 247 31 109 0 140 0 0 0 0 387
830 0 0 0 0 33 14 165 212 26 112 0 138 0 0 0 0 350
845 0 0 0 0 18 13 204 235 41 111 0 152 0 0 0 0 387

Total Volume 0 0 0 0 120 48 737 905 123 429 0 552 0 0 0 0 1457
% App Total. 0.0% 0.0% 0.0% 13.3% 5.3% 81.4% 22.3% 77.7% 0.0% 0.0% 0.0% 0.0%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 0 0 0 0 23 14 162 199 41 123 0 164 0 0 0 0 363
515 0 0 0 0 13 12 159 184 43 137 0 180 0 0 0 0 364
530 0 0 0 0 7 13 144 164 38 152 0 190 0 0 0 0 354
545 0 0 0 0 12 8 143 163 32 112 0 144 0 0 0 0 307

Total Volume 0 0 0 0 55 47 608 710 154 524 0 678 0 0 0 0 1388
% App Total. 0.0% 0.0% 0.0% 7.7% 6.6% 85.6% 22.7% 77.3% 0.0% 0.0% 0.0% 0.0%
PHF 0.000 0.892 0.892 0.000

Southbound Westbound Northbound Eastbound
Oak St 6th St Oak St 6th St

0.000 0.916 0.908 0.000

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Oak St 6th St Oak St 6th St

Southbound Westbound Northbound Eastbound
Oak St 6th St Oak St 6th St



City of Oakland Madison St & 11th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 3 73 0 76 0 0 0 0 0 0 0 0 0 29 6 35 111
7:15 2 114 0 116 0 0 0 0 0 0 0 0 0 30 14 44 160
7:30 3 112 0 115 0 0 0 0 0 0 0 0 0 46 15 61 176
7:45 2 163 0 165 0 0 0 0 0 0 0 0 0 67 25 92 257

Total 10 462 0 472 0 0 0 0 0 0 0 0 0 172 60 232 704

8:00 1 160 0 161 0 0 0 0 0 0 0 0 0 82 30 112 273
8:15 9 161 0 170 0 0 0 0 0 0 0 0 0 91 30 121 291
8:30 10 172 0 182 0 0 0 0 0 0 0 0 0 98 36 134 316
8:45 9 159 0 168 0 0 0 0 0 0 0 0 0 61 26 87 255

Total 29 652 0 681 0 0 0 0 0 0 0 0 0 332 122 454 1135

16:00 12 160 0 172 0 0 0 0 0 0 0 0 0 140 32 172 344
16:15 9 144 0 153 0 0 0 0 0 0 0 0 0 125 27 152 305
16:30 17 188 0 205 0 0 0 0 0 0 0 0 0 158 43 201 406
16:45 11 153 0 164 0 0 0 0 0 0 0 0 0 151 32 183 347
Total 49 645 0 694 0 0 0 0 0 0 0 0 0 574 134 708 1402

17:00 13 198 0 211 0 0 0 0 0 0 0 0 0 181 35 216 427
17:15 15 195 0 210 0 0 0 0 0 0 0 0 0 194 41 235 445
17:30 7 162 0 169 0 0 0 0 0 0 0 0 0 198 39 237 406
17:45 8 174 0 182 0 0 0 0 0 0 0 0 0 187 47 234 416
Total 43 729 0 772 0 0 0 0 0 0 0 0 0 760 162 922 1694

Grand Total 131 2488 0 2619 0 0 0 0 0 0 0 0 0 1838 478 2316 4935
Apprch% 5.0% 95.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 79.4% 20.6%
Total % 2.7% 50.4% 0.0% 53.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 37.2% 9.7% 46.9%

City of Oakland Madison St & 11th St Date: 05/21/2008

AM Peak Hr Begins at: 745 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
745 2 163 0 165 0 0 0 0 0 0 0 0 0 67 25 92 257
800 1 160 0 161 0 0 0 0 0 0 0 0 0 82 30 112 273
815 9 161 0 170 0 0 0 0 0 0 0 0 0 91 30 121 291
830 10 172 0 182 0 0 0 0 0 0 0 0 0 98 36 134 316

Total Volume 22 656 0 678 0 0 0 0 0 0 0 0 0 338 121 459 1137
% App Total. 3.2% 96.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 73.6% 26.4%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 13 198 0 211 0 0 0 0 0 0 0 0 0 181 35 216 427
515 15 195 0 210 0 0 0 0 0 0 0 0 0 194 41 235 445
530 7 162 0 169 0 0 0 0 0 0 0 0 0 198 39 237 406
545 8 174 0 182 0 0 0 0 0 0 0 0 0 187 47 234 416

Total Volume 43 729 0 772 0 0 0 0 0 0 0 0 0 760 162 922 1694
% App Total. 5.6% 94.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 82.4% 17.6%
PHF 0.915 0.000 0.000 0.973

Southbound Westbound Northbound Eastbound
Madison St 11th St Madison St 11th St

0.931 0.000 0.000 0.856

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Madison St 11th St Madison St 11th St

Southbound Westbound Northbound Eastbound
Madison St 11th St Madison St 11th St



City of Oakland Oak St & 7th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 0 0 0 0 0 0 0 0 125 18 143 13 55 0 68 211
7:15 0 0 0 0 0 0 0 0 0 137 25 162 14 55 0 69 231
7:30 0 0 0 0 0 0 0 0 0 192 36 228 23 84 0 107 335
7:45 0 0 0 0 0 0 0 0 0 201 49 250 22 131 0 153 403

Total 0 0 0 0 0 0 0 0 0 655 128 783 72 325 0 397 1180

8:00 0 0 0 0 0 0 0 0 0 218 53 271 28 98 0 126 397
8:15 0 0 0 0 0 0 0 0 0 277 44 321 31 133 0 164 485
8:30 0 0 0 0 0 0 0 0 0 220 63 283 30 127 0 157 440
8:45 0 0 0 0 0 0 0 0 0 223 87 310 26 125 0 151 461

Total 0 0 0 0 0 0 0 0 0 938 247 1185 115 483 0 598 1783

16:00 0 0 0 0 0 0 0 0 0 158 45 203 34 139 0 173 376
16:15 0 0 0 0 0 0 0 0 0 140 40 180 15 151 0 166 346
16:30 0 0 0 0 0 0 0 0 0 162 43 205 39 183 0 222 427
16:45 0 0 0 0 0 0 0 0 0 162 59 221 34 170 0 204 425
Total 0 0 0 0 0 0 0 0 0 622 187 809 122 643 0 765 1574

17:00 0 0 0 0 0 0 0 0 0 202 85 287 44 230 0 274 561
17:15 0 0 0 0 0 0 0 0 0 208 85 293 36 229 0 265 558
17:30 0 0 0 0 0 0 0 0 0 191 86 277 41 219 0 260 537
17:45 0 0 0 0 0 0 0 0 0 184 73 257 28 219 0 247 504
Total 0 0 0 0 0 0 0 0 0 785 329 1114 149 897 0 1046 2160

Grand Total 0 0 0 0 0 0 0 0 0 3000 891 3891 458 2348 0 2806 6697
Apprch% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 77.1% 22.9% 16.3% 83.7% 0.0%
Total % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 44.8% 13.3% 58.1% 6.8% 35.1% 0.0% 41.9%

City of Oakland Oak St & 7th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 0 0 0 0 0 0 0 0 218 53 271 28 98 0 126 397
815 0 0 0 0 0 0 0 0 0 277 44 321 31 133 0 164 485
830 0 0 0 0 0 0 0 0 0 220 63 283 30 127 0 157 440
845 0 0 0 0 0 0 0 0 0 223 87 310 26 125 0 151 461

Total Volume 0 0 0 0 0 0 0 0 0 938 247 1185 115 483 0 598 1783
% App Total. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 79.2% 20.8% 19.2% 80.8% 0.0%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 0 0 0 0 0 0 0 0 0 202 85 287 44 230 0 274 561
515 0 0 0 0 0 0 0 0 0 208 85 293 36 229 0 265 558
530 0 0 0 0 0 0 0 0 0 191 86 277 41 219 0 260 537
545 0 0 0 0 0 0 0 0 0 184 73 257 28 219 0 247 504

Total Volume 0 0 0 0 0 0 0 0 0 785 329 1114 149 897 0 1046 2160
% App Total. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 70.5% 29.5% 14.2% 85.8% 0.0%
PHF 0.000 0.000 0.951 0.954

Southbound Westbound Northbound Eastbound
Oak St 7th St Oak St 7th St

0.000 0.000 0.923 0.912

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Oak St 7th St Oak St 7th St

Southbound Westbound Northbound Eastbound
Oak St 7th St Oak St 7th St



City of Oakland Oak St & 11th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 0 0 0 0 0 0 0 0 109 0 109 2 0 0 2 111
7:15 0 0 0 0 0 0 0 0 0 132 0 132 4 0 0 4 136
7:30 0 0 0 0 0 0 0 0 0 172 0 172 6 0 0 6 178
7:45 0 0 0 0 0 0 0 0 0 219 0 219 10 0 0 10 229

Total 0 0 0 0 0 0 0 0 0 632 0 632 22 0 0 22 654

8:00 0 0 0 0 0 0 0 0 0 220 0 220 11 0 0 11 231
8:15 0 0 0 0 0 0 0 0 0 229 0 229 14 0 0 14 243
8:30 0 0 0 0 0 0 0 0 0 225 0 225 16 0 0 16 241
8:45 0 0 0 0 0 0 0 0 0 229 0 229 15 0 0 15 244

Total 0 0 0 0 0 0 0 0 0 903 0 903 56 0 0 56 959

16:00 0 0 0 0 0 0 0 0 0 181 0 181 16 0 0 16 197
16:15 0 0 0 0 0 0 0 0 0 149 0 149 10 0 0 10 159
16:30 0 0 0 0 0 0 0 0 0 194 0 194 8 0 0 8 202
16:45 0 0 0 0 0 0 0 0 0 196 0 196 10 0 0 10 206
Total 0 0 0 0 0 0 0 0 0 720 0 720 44 0 0 44 764

17:00 0 0 0 0 0 0 0 0 0 244 0 244 20 0 0 20 264
17:15 0 0 0 0 0 0 0 0 0 235 0 235 17 0 0 17 252
17:30 0 0 0 0 0 0 0 0 0 221 0 221 11 0 0 11 232
17:45 0 0 0 0 0 0 0 0 0 201 0 201 9 0 0 9 210
Total 0 0 0 0 0 0 0 0 0 901 0 901 57 0 0 57 958

Grand Total 0 0 0 0 0 0 0 0 0 3156 0 3156 179 0 0 179 3335
Apprch% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% ##### 0.0% 0.0%
Total % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 94.6% 0.0% 94.6% 5.4% 0.0% 0.0% 5.4%

City of Oakland Oak St & 11th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 0 0 0 0 0 0 0 0 220 0 220 11 0 0 11 231
815 0 0 0 0 0 0 0 0 0 229 0 229 14 0 0 14 243
830 0 0 0 0 0 0 0 0 0 225 0 225 16 0 0 16 241
845 0 0 0 0 0 0 0 0 0 229 0 229 15 0 0 15 244

Total Volume 0 0 0 0 0 0 0 0 0 903 0 903 56 0 0 56 959
% App Total. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% ##### 0.0% 0.0%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 0 0 0 0 0 0 0 0 0 244 0 244 20 0 0 20 264
515 0 0 0 0 0 0 0 0 0 235 0 235 17 0 0 17 252
530 0 0 0 0 0 0 0 0 0 221 0 221 11 0 0 11 232
545 0 0 0 0 0 0 0 0 0 201 0 201 9 0 0 9 210

Total Volume 0 0 0 0 0 0 0 0 0 901 0 901 57 0 0 57 958
% App Total. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% ##### 0.0% 0.0%
PHF 0.000 0.000 0.923 0.713

Southbound Westbound Northbound Eastbound
Oak St 11th St Oak St 11th St

0.000 0.000 0.986 0.875

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Oak St 11th St Oak St 11th St

Southbound Westbound Northbound Eastbound
Oak St 11th St Oak St 11th St



City of Oakland Oak St & 12th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 0 0 0 0 140 5 145 18 92 0 110 0 0 0 0 255
7:15 0 0 0 0 0 199 4 203 30 110 0 140 0 0 0 0 343
7:30 0 0 0 0 0 265 8 273 45 134 0 179 0 0 0 0 452
7:45 0 0 0 0 0 300 11 311 65 170 0 235 0 0 0 0 546

Total 0 0 0 0 0 904 28 932 158 506 0 664 0 0 0 0 1596

8:00 0 0 0 0 0 346 18 364 71 146 0 217 0 0 0 0 581
8:15 0 0 0 0 0 362 16 378 64 181 0 245 0 0 0 0 623
8:30 0 0 0 0 0 368 19 387 74 161 0 235 0 0 0 0 622
8:45 0 0 0 0 0 355 13 368 66 180 0 246 0 0 0 0 614

Total 0 0 0 0 0 1431 66 1497 275 668 0 943 0 0 0 0 2440

16:00 0 0 0 0 0 162 11 173 36 161 0 197 0 0 0 0 370
16:15 0 0 0 0 0 197 9 206 29 133 0 162 0 0 0 0 368
16:30 0 0 0 0 0 205 10 215 34 171 0 205 0 0 0 0 420
16:45 0 0 0 0 0 207 9 216 32 173 0 205 0 0 0 0 421
Total 0 0 0 0 0 771 39 810 131 638 0 769 0 0 0 0 1579

17:00 0 0 0 0 0 222 12 234 45 220 0 265 0 0 0 0 499
17:15 0 0 0 0 0 203 16 219 41 215 0 256 0 0 0 0 475
17:30 0 0 0 0 0 210 12 222 36 198 0 234 0 0 0 0 456
17:45 0 0 0 0 0 213 10 223 27 189 0 216 0 0 0 0 439
Total 0 0 0 0 0 848 50 898 149 822 0 971 0 0 0 0 1869

Grand Total 0 0 0 0 0 3954 183 4137 713 2634 0 3347 0 0 0 0 7484
Apprch% 0.0% 0.0% 0.0% 0.0% 95.6% 4.4% 21.3% 78.7% 0.0% 0.0% 0.0% 0.0%
Total % 0.0% 0.0% 0.0% 0.0% 0.0% 52.8% 2.4% 55.3% 9.5% 35.2% 0.0% 44.7% 0.0% 0.0% 0.0% 0.0%

City of Oakland Oak St & 12th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 0 0 0 0 346 18 364 71 146 0 217 0 0 0 0 581
815 0 0 0 0 0 362 16 378 64 181 0 245 0 0 0 0 623
830 0 0 0 0 0 368 19 387 74 161 0 235 0 0 0 0 622
845 0 0 0 0 0 355 13 368 66 180 0 246 0 0 0 0 614

Total Volume 0 0 0 0 0 1431 66 1497 275 668 0 943 0 0 0 0 2440
% App Total. 0.0% 0.0% 0.0% 0.0% 95.6% 4.4% 29.2% 70.8% 0.0% 0.0% 0.0% 0.0%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 0 0 0 0 0 222 12 234 45 220 0 265 0 0 0 0 499
515 0 0 0 0 0 203 16 219 41 215 0 256 0 0 0 0 475
530 0 0 0 0 0 210 12 222 36 198 0 234 0 0 0 0 456
545 0 0 0 0 0 213 10 223 27 189 0 216 0 0 0 0 439

Total Volume 0 0 0 0 0 848 50 898 149 822 0 971 0 0 0 0 1869
% App Total. 0.0% 0.0% 0.0% 0.0% 94.4% 5.6% 15.3% 84.7% 0.0% 0.0% 0.0% 0.0%
PHF 0.000 0.959 0.916 0.000

Southbound Westbound Northbound Eastbound
Oak St 12th St Oak St 12th St

0.000 0.967 0.958 0.000

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Oak St 12th St Oak St 12th St

Southbound Westbound Northbound Eastbound
Oak St 12th St Oak St 12th St



City of Oakland Oak St & 14th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 0 0 0 0 42 30 72 10 79 0 89 2 32 0 34 195
7:15 0 0 0 0 0 62 59 121 13 95 1 109 8 30 0 38 268
7:30 0 0 0 0 0 75 78 153 18 111 0 129 7 45 0 52 334
7:45 0 0 0 0 0 104 93 197 26 135 3 164 8 45 0 53 414

Total 0 0 0 0 0 283 260 543 67 420 4 491 25 152 0 177 1211

8:00 0 0 0 0 1 129 125 255 24 119 3 146 8 58 0 66 467
8:15 0 0 0 0 0 155 112 267 28 132 8 168 10 73 0 83 518
8:30 0 0 0 0 0 140 124 264 34 126 4 164 8 72 0 80 508
8:45 0 0 0 0 0 123 119 242 30 128 8 166 8 58 0 66 474

Total 0 0 0 0 1 547 480 1028 116 505 23 644 34 261 0 295 1967

16:00 0 0 0 0 0 85 51 136 43 104 8 155 25 106 0 131 422
16:15 0 0 0 0 0 80 54 134 25 95 7 127 21 119 0 140 401
16:30 0 0 0 0 0 90 46 136 35 119 7 161 21 126 0 147 444
16:45 0 0 0 0 0 92 52 144 32 120 12 164 12 165 0 177 485
Total 0 0 0 0 0 347 203 550 135 438 34 607 79 516 0 595 1752

17:00 0 0 0 0 0 92 48 140 44 144 7 195 7 174 0 181 516
17:15 0 0 0 0 0 87 57 144 51 133 8 192 13 224 0 237 573
17:30 0 0 0 0 0 84 61 145 44 131 8 183 21 204 0 225 553
17:45 0 0 0 0 0 71 40 111 40 132 3 175 23 173 0 196 482
Total 0 0 0 0 0 334 206 540 179 540 26 745 64 775 0 839 2124

Grand Total 0 0 0 0 1 1511 1149 2661 497 1903 87 2487 202 1704 0 1906 7054
Apprch% 0.0% 0.0% 0.0% 0.0% 56.8% 43.2% 20.0% 76.5% 3.5% 10.6% 89.4% 0.0%
Total % 0.0% 0.0% 0.0% 0.0% 0.0% 21.4% 16.3% 37.7% 7.0% 27.0% 1.2% 35.3% 2.9% 24.2% 0.0% 27.0%

City of Oakland Oak St & 14th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 0 0 0 1 129 125 255 24 119 3 146 8 58 0 66 467
815 0 0 0 0 0 155 112 267 28 132 8 168 10 73 0 83 518
830 0 0 0 0 0 140 124 264 34 126 4 164 8 72 0 80 508
845 0 0 0 0 0 123 119 242 30 128 8 166 8 58 0 66 474

Total Volume 0 0 0 0 1 547 480 1028 116 505 23 644 34 261 0 295 1967
% App Total. 0.0% 0.0% 0.0% 0.1% 53.2% 46.7% 18.0% 78.4% 3.6% 11.5% 88.5% 0.0%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 0 0 0 0 0 92 52 144 32 120 12 164 12 165 0 177 485
500 0 0 0 0 0 92 48 140 44 144 7 195 7 174 0 181 516
515 0 0 0 0 0 87 57 144 51 133 8 192 13 224 0 237 573
530 0 0 0 0 0 84 61 145 44 131 8 183 21 204 0 225 553

Total Volume 0 0 0 0 0 355 218 573 171 528 35 734 53 767 0 820 2127
% App Total. 0.0% 0.0% 0.0% 0.0% 62.0% 38.0% 23.3% 71.9% 4.8% 6.5% 93.5% 0.0%
PHF 0.000 0.988 0.941 0.865

Southbound Westbound Northbound Eastbound
Oak St 14th St Oak St 14th St

0.000 0.963 0.958 0.889

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Oak St 14th St Oak St 14th St

Southbound Westbound Northbound Eastbound
Oak St 14th St Oak St 14th St



City of Oakland Madison St & 7th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 13 100 0 113 0 0 0 0 0 0 0 0 0 54 68 122 235
7:15 12 113 0 125 0 0 0 0 0 0 0 0 0 56 99 155 280
7:30 21 125 0 146 0 0 0 0 0 0 0 0 0 90 78 168 314
7:45 39 134 0 173 0 0 0 0 0 0 0 0 0 102 70 172 345

Total 85 472 0 557 0 0 0 0 0 0 0 0 0 302 315 617 1174

8:00 29 134 0 163 0 0 0 0 0 0 0 0 0 94 61 155 318
8:15 35 130 0 165 0 0 0 0 0 0 0 0 0 122 50 172 337
8:30 30 131 0 161 0 0 0 0 0 0 0 0 0 127 59 186 347
8:45 31 129 0 160 0 0 0 0 0 0 0 0 0 126 70 196 356

Total 125 524 0 649 0 0 0 0 0 0 0 0 0 469 240 709 1358

16:00 26 166 0 192 0 0 0 0 0 0 0 0 0 138 75 213 405
16:15 24 134 0 158 0 0 0 0 0 0 0 0 0 140 72 212 370
16:30 36 170 0 206 0 0 0 0 0 0 0 0 0 177 64 241 447
16:45 42 131 0 173 0 0 0 0 0 0 0 0 0 162 57 219 392
Total 128 601 0 729 0 0 0 0 0 0 0 0 0 617 268 885 1614

17:00 68 185 0 253 0 0 0 0 0 0 0 0 0 201 65 266 519
17:15 64 175 0 239 0 0 0 0 0 0 0 0 0 206 58 264 503
17:30 57 170 0 227 0 0 0 0 0 0 0 0 0 201 57 258 485
17:45 48 174 0 222 0 0 0 0 0 0 0 0 0 204 58 262 484
Total 237 704 0 941 0 0 0 0 0 0 0 0 0 812 238 1050 1991

Grand Total 575 2301 0 2876 0 0 0 0 0 0 0 0 0 2200 1061 3261 6137
Apprch% #### 80.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 67.5% 32.5%
Total % 9.4% 37.5% 0.0% 46.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 35.8% 17.3% 53.1%

City of Oakland Madison St & 7th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 29 134 0 163 0 0 0 0 0 0 0 0 0 94 61 155 318
815 35 130 0 165 0 0 0 0 0 0 0 0 0 122 50 172 337
830 30 131 0 161 0 0 0 0 0 0 0 0 0 127 59 186 347
845 31 129 0 160 0 0 0 0 0 0 0 0 0 126 70 196 356

Total Volume 125 524 0 649 0 0 0 0 0 0 0 0 0 469 240 709 1358
% App Total. #### 80.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 66.1% 33.9%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 68 185 0 253 0 0 0 0 0 0 0 0 0 201 65 266 519
515 64 175 0 239 0 0 0 0 0 0 0 0 0 206 58 264 503
530 57 170 0 227 0 0 0 0 0 0 0 0 0 201 57 258 485
545 48 174 0 222 0 0 0 0 0 0 0 0 0 204 58 262 484

Total Volume 237 704 0 941 0 0 0 0 0 0 0 0 0 812 238 1050 1991
% App Total. #### 74.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 77.3% 22.7%
PHF 0.930 0.000 0.000 0.987

Southbound Westbound Northbound Eastbound
Madison St 7th St Madison St 7th St

0.983 0.000 0.000 0.904

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Madison St 7th St Madison St 7th St

Southbound Westbound Northbound Eastbound
Madison St 7th St Madison St 7th St



City of Oakland Madison St & 12th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 43 9 52 33 120 0 153 0 0 0 0 0 0 0 0 205
7:15 0 57 10 67 64 163 0 227 0 0 0 0 0 0 0 0 294
7:30 0 52 17 69 65 230 0 295 0 0 0 0 0 0 0 0 364
7:45 0 69 9 78 78 273 0 351 0 0 0 0 0 0 0 0 429

Total 0 221 45 266 240 786 0 1026 0 0 0 0 0 0 0 0 1292

8:00 0 80 12 92 79 315 0 394 0 0 0 0 0 0 0 0 486
8:15 0 80 20 100 86 315 0 401 0 0 0 0 0 0 0 0 501
8:30 0 81 18 99 97 329 0 426 0 0 0 0 0 0 0 0 525
8:45 0 75 15 90 91 318 0 409 0 0 0 0 0 0 0 0 499

Total 0 316 65 381 353 1277 0 1630 0 0 0 0 0 0 0 0 2011

16:00 0 120 11 131 50 152 0 202 0 0 0 0 0 0 0 0 333
16:15 0 116 13 129 47 168 0 215 0 0 0 0 0 0 0 0 344
16:30 0 127 17 144 62 179 0 241 0 0 0 0 0 0 0 0 385
16:45 0 120 24 144 48 188 0 236 0 0 0 0 0 0 0 0 380
Total 0 483 65 548 207 687 0 894 0 0 0 0 0 0 0 0 1442

17:00 0 157 11 168 57 202 0 259 0 0 0 0 0 0 0 0 427
17:15 0 169 10 179 44 198 0 242 0 0 0 0 0 0 0 0 421
17:30 0 129 8 137 54 195 0 249 0 0 0 0 0 0 0 0 386
17:45 0 127 9 136 53 191 0 244 0 0 0 0 0 0 0 0 380
Total 0 582 38 620 208 786 0 994 0 0 0 0 0 0 0 0 1614

Grand Total 0 1602 213 1815 1008 3536 0 4544 0 0 0 0 0 0 0 0 6359
Apprch% 0.0% 88.3% 11.7% 22.2% 77.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Total % 0.0% 25.2% 3.3% 28.5% 15.9% 55.6% 0.0% 71.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

City of Oakland Madison St & 12th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 80 12 92 79 315 0 394 0 0 0 0 0 0 0 0 486
815 0 80 20 100 86 315 0 401 0 0 0 0 0 0 0 0 501
830 0 81 18 99 97 329 0 426 0 0 0 0 0 0 0 0 525
845 0 75 15 90 91 318 0 409 0 0 0 0 0 0 0 0 499

Total Volume 0 316 65 381 353 1277 0 1630 0 0 0 0 0 0 0 0 2011
% App Total. 0.0% 82.9% 17.1% 21.7% 78.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 0 157 11 168 57 202 0 259 0 0 0 0 0 0 0 0 427
515 0 169 10 179 44 198 0 242 0 0 0 0 0 0 0 0 421
530 0 129 8 137 54 195 0 249 0 0 0 0 0 0 0 0 386
545 0 127 9 136 53 191 0 244 0 0 0 0 0 0 0 0 380

Total Volume 0 582 38 620 208 786 0 994 0 0 0 0 0 0 0 0 1614
% App Total. 0.0% 93.9% 6.1% 20.9% 79.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PHF 0.866 0.959 0.000 0.000

Southbound Westbound Northbound Eastbound
Madison St 12th St Madison St 12th St

0.953 0.957 0.000 0.000

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Madison St 12th St Madison St 12th St

Southbound Westbound Northbound Eastbound
Madison St 12th St Madison St 12th St



City of Oakland Madison St & 14th St Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 5 48 2 55 2 61 0 63 0 0 0 0 0 30 4 34 152
7:15 6 59 1 66 1 74 0 75 0 0 0 0 0 54 6 60 201
7:30 9 63 3 75 2 96 0 98 0 0 0 0 0 46 9 55 228
7:45 14 75 2 91 4 129 0 133 0 0 0 0 0 49 8 57 281

Total 34 245 8 287 9 360 0 369 0 0 0 0 0 179 27 206 862

8:00 10 79 6 95 2 142 0 144 0 0 0 0 0 52 10 62 301
8:15 17 80 5 102 6 161 0 167 0 0 0 0 0 78 14 92 361
8:30 14 74 2 90 8 160 0 168 0 0 0 0 0 52 9 61 319
8:45 9 75 4 88 5 158 0 163 0 0 0 0 0 51 6 57 308

Total 50 308 17 375 21 621 0 642 0 0 0 0 0 233 39 272 1289

16:00 42 107 2 151 3 127 0 130 0 0 0 0 0 103 16 119 400
16:15 42 128 4 174 6 130 0 136 0 0 0 0 0 104 21 125 435
16:30 52 112 4 168 8 124 0 132 0 0 0 0 0 110 15 125 425
16:45 61 115 6 182 6 116 0 122 0 0 0 0 0 115 15 130 434
Total 197 462 16 675 23 497 0 520 0 0 0 0 0 432 67 499 1694

17:00 69 131 3 203 7 129 0 136 0 0 0 0 0 123 15 138 477
17:15 74 123 1 198 2 109 0 111 0 0 0 0 0 143 20 163 472
17:30 76 125 6 207 6 112 0 118 0 0 0 0 0 148 14 162 487
17:45 68 122 6 196 7 118 0 125 0 0 0 0 0 124 12 136 457
Total 287 501 16 804 22 468 0 490 0 0 0 0 0 538 61 599 1893

Grand Total 568 1516 57 2141 75 1946 0 2021 0 0 0 0 0 1382 194 1576 5738
Apprch% #### 70.8% 2.7% 3.7% 96.3% 0.0% 0.0% 0.0% 0.0% 0.0% 87.7% 12.3%
Total % 9.9% 26.4% 1.0% 37.3% 1.3% 33.9% 0.0% 35.2% 0.0% 0.0% 0.0% 0.0% 0.0% 24.1% 3.4% 27.5%

City of Oakland Madison St & 14th St Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 10 79 6 95 2 142 0 144 0 0 0 0 0 52 10 62 301
815 17 80 5 102 6 161 0 167 0 0 0 0 0 78 14 92 361
830 14 74 2 90 8 160 0 168 0 0 0 0 0 52 9 61 319
845 9 75 4 88 5 158 0 163 0 0 0 0 0 51 6 57 308

Total Volume 50 308 17 375 21 621 0 642 0 0 0 0 0 233 39 272 1289
% App Total. #### 82.1% 4.5% 3.3% 96.7% 0.0% 0.0% 0.0% 0.0% 0.0% 85.7% 14.3%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 69 131 3 203 7 129 0 136 0 0 0 0 0 123 15 138 477
515 74 123 1 198 2 109 0 111 0 0 0 0 0 143 20 163 472
530 76 125 6 207 6 112 0 118 0 0 0 0 0 148 14 162 487
545 68 122 6 196 7 118 0 125 0 0 0 0 0 124 12 136 457

Total Volume 287 501 16 804 22 468 0 490 0 0 0 0 0 538 61 599 1893
% App Total. #### 62.3% 2.0% 4.5% 95.5% 0.0% 0.0% 0.0% 0.0% 0.0% 89.8% 10.2%
PHF 0.971 0.901 0.000 0.919

Southbound Westbound Northbound Eastbound
Madison St 14th St Madison St 14th St

0.919 0.955 0.000 0.739

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Madison St 14th St Madison St 14th St

Southbound Westbound Northbound Eastbound
Madison St 14th St Madison St 14th St



City of Oakland Jackson St & 19th St Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 7 6 0 13 22 1 0 23 23 0 0 23 0 0 3 3 62
7:15 7 9 0 16 29 1 0 30 20 0 0 20 0 0 0 0 66
7:30 16 10 0 26 20 1 0 21 29 0 0 29 0 0 5 5 81
7:45 10 7 0 17 39 3 0 42 31 0 0 31 0 0 6 6 96

Total 40 32 0 72 110 6 0 116 103 0 0 103 0 0 14 14 305

8:00 22 5 0 27 54 3 0 57 46 0 0 46 0 0 4 4 134
8:15 26 11 0 37 42 1 0 43 40 0 0 40 0 0 2 2 122
8:30 17 4 0 21 45 2 0 47 60 0 0 60 0 0 4 4 132
8:45 21 12 0 33 55 3 0 58 37 0 0 37 0 0 2 2 130

Total 86 32 0 118 196 9 0 205 183 0 0 183 0 0 12 12 518

16:00 23 7 0 30 27 1 0 28 42 0 0 42 0 0 8 8 108
16:15 21 11 0 32 15 1 0 16 40 0 0 40 0 0 0 0 88
16:30 23 6 0 29 27 1 0 28 42 0 0 42 0 0 2 2 101
16:45 18 8 0 26 22 1 0 23 49 0 0 49 0 0 3 3 101
Total 85 32 0 117 91 4 0 95 173 0 0 173 0 0 13 13 398

17:00 21 3 0 24 18 2 0 20 25 0 0 25 0 0 4 4 73
17:15 21 6 0 27 20 4 0 24 68 0 0 68 0 0 3 3 122
17:30 23 8 0 31 12 0 0 12 35 0 0 35 0 0 2 2 80
17:45 31 11 0 42 14 3 0 17 41 0 0 41 0 0 2 2 102
Total 96 28 0 124 64 9 0 73 169 0 0 169 0 0 11 11 377

Grand Total 307 124 0 431 461 28 0 489 628 0 0 628 0 0 50 50 1598
Apprch% #### 28.8% 0.0% 94.3% 5.7% 0.0% ##### 0.0% 0.0% 0.0% 0.0% 100.0%
Total % #### 7.8% 0.0% 27.0% 28.8% 1.8% 0.0% 30.6% 39.3% 0.0% 0.0% 39.3% 0.0% 0.0% 3.1% 3.1%

City of Oakland Jackson St & 19th St Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 22 5 0 27 54 3 0 57 46 0 0 46 0 0 4 4 134
815 26 11 0 37 42 1 0 43 40 0 0 40 0 0 2 2 122
830 17 4 0 21 45 2 0 47 60 0 0 60 0 0 4 4 132
845 21 12 0 33 55 3 0 58 37 0 0 37 0 0 2 2 130

Total Volume 86 32 0 118 196 9 0 205 183 0 0 183 0 0 12 12 518
% App Total. #### 27.1% 0.0% 95.6% 4.4% 0.0% ##### 0.0% 0.0% 0.0% 0.0% 100.0%
PHF

PM Peak Hr Begins at: 400 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
400 23 7 0 30 27 1 0 28 42 0 0 42 0 0 8 8 108
415 21 11 0 32 15 1 0 16 40 0 0 40 0 0 0 0 88
430 23 6 0 29 27 1 0 28 42 0 0 42 0 0 2 2 101
445 18 8 0 26 22 1 0 23 49 0 0 49 0 0 3 3 101

Total Volume 85 32 0 117 91 4 0 95 173 0 0 173 0 0 13 13 398
% App Total. #### 27.4% 0.0% 95.8% 4.2% 0.0% ##### 0.0% 0.0% 0.0% 0.0% 100.0%
PHF 0.914 0.848 0.883 0.406

Southbound Westbound Northbound Eastbound
Jackson St 19th St Jackson St 19th St

0.797 0.884 0.763 0.750

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Jackson St 19th St Jackson St 19th St

Southbound Westbound Northbound Eastbound
Jackson St 19th St Jackson St 19th St



City of Oakland Jackson St & Lakeside Dr Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 0 0 0 0 81 0 81 20 0 1 21 0 36 15 51 153
7:15 0 0 0 0 0 98 0 98 15 0 0 15 0 36 18 54 167
7:30 0 0 0 0 0 154 0 154 23 0 0 23 0 42 27 69 246
7:45 0 0 0 0 0 161 0 161 25 0 1 26 0 70 22 92 279

Total 0 0 0 0 0 494 0 494 83 0 2 85 0 184 82 266 845

8:00 0 0 0 0 1 164 0 165 30 0 3 33 0 70 25 95 293
8:15 0 0 0 0 0 207 0 207 28 0 1 29 0 81 33 114 350
8:30 0 0 0 0 0 188 0 188 42 0 0 42 0 73 21 94 324
8:45 0 0 0 0 0 204 0 204 28 0 0 28 0 80 37 117 349

Total 0 0 0 0 1 763 0 764 128 0 4 132 0 304 116 420 1316

16:00 0 0 0 0 0 149 0 149 39 0 5 44 0 120 31 151 344
16:15 0 0 0 0 0 140 0 140 35 0 1 36 0 93 33 126 302
16:30 0 0 0 0 1 160 0 161 38 0 3 41 0 101 25 126 328
16:45 0 0 0 0 0 152 0 152 44 0 2 46 0 119 27 146 344
Total 0 0 0 0 1 601 0 602 156 0 11 167 0 433 116 549 1318

17:00 0 0 0 0 0 185 0 185 44 0 0 44 0 137 27 164 393
17:15 0 0 0 0 1 152 0 153 50 0 0 50 0 143 30 173 376
17:30 0 0 0 0 1 161 0 162 34 0 1 35 0 134 23 157 354
17:45 0 0 0 0 0 168 0 168 34 0 0 34 0 113 41 154 356
Total 0 0 0 0 2 666 0 668 162 0 1 163 0 527 121 648 1479

Grand Total 0 0 0 0 4 2524 0 2528 529 0 18 547 0 1448 435 1883 4958
Apprch% 0.0% 0.0% 0.0% 0.2% 99.8% 0.0% 96.7% 0.0% 3.3% 0.0% 76.9% 23.1%
Total % 0.0% 0.0% 0.0% 0.0% 0.1% 50.9% 0.0% 51.0% 10.7% 0.0% 0.4% 11.0% 0.0% 29.2% 8.8% 38.0%

City of Oakland Jackson St & Lakeside Dr Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 0 0 0 1 164 0 165 30 0 3 33 0 70 25 95 293
815 0 0 0 0 0 207 0 207 28 0 1 29 0 81 33 114 350
830 0 0 0 0 0 188 0 188 42 0 0 42 0 73 21 94 324
845 0 0 0 0 0 204 0 204 28 0 0 28 0 80 37 117 349

Total Volume 0 0 0 0 1 763 0 764 128 0 4 132 0 304 116 420 1316
% App Total. 0.0% 0.0% 0.0% 0.1% 99.9% 0.0% 97.0% 0.0% 3.0% 0.0% 72.4% 27.6%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 0 0 0 0 0 185 0 185 44 0 0 44 0 137 27 164 393
515 0 0 0 0 1 152 0 153 50 0 0 50 0 143 30 173 376
530 0 0 0 0 1 161 0 162 34 0 1 35 0 134 23 157 354
545 0 0 0 0 0 168 0 168 34 0 0 34 0 113 41 154 356

Total Volume 0 0 0 0 2 666 0 668 162 0 1 163 0 527 121 648 1479
% App Total. 0.0% 0.0% 0.0% 0.3% 99.7% 0.0% 99.4% 0.0% 0.6% 0.0% 81.3% 18.7%
PHF 0.000 0.903 0.815 0.936

Southbound Westbound Northbound Eastbound
Jackson St Lakeside Dr Jackson St Lakeside Dr

0.000 0.923 0.786 0.897

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Jackson St Lakeside Dr Jackson St Lakeside Dr

Southbound Westbound Northbound Eastbound
Jackson St Lakeside Dr Jackson St Lakeside Dr



City of Oakland Alice St & 19th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 0 0 0 6 20 0 26 7 0 0 7 0 0 0 0 33
7:15 0 0 0 0 8 26 0 34 6 0 0 6 0 0 0 0 40
7:30 0 0 0 0 6 18 0 24 16 0 0 16 0 0 0 0 40
7:45 0 0 0 0 13 30 0 43 13 0 0 13 0 0 0 0 56

Total 0 0 0 0 33 94 0 127 42 0 0 42 0 0 0 0 169

8:00 0 0 0 0 7 37 0 44 19 0 0 19 0 0 0 0 63
8:15 0 0 0 0 13 40 0 53 23 0 0 23 0 0 0 0 76
8:30 0 0 0 0 7 31 0 38 14 0 0 14 0 0 0 0 52
8:45 0 0 0 0 12 42 0 54 22 0 0 22 0 0 0 0 76

Total 0 0 0 0 39 150 0 189 78 0 0 78 0 0 0 0 267

16:00 0 0 0 0 5 36 0 41 24 0 0 24 0 0 0 0 65
16:15 0 0 0 0 13 33 0 46 28 0 0 28 0 0 0 0 74
16:30 0 0 0 0 5 40 0 45 35 0 0 35 0 0 0 0 80
16:45 0 0 0 0 8 34 0 42 33 0 0 33 0 0 0 0 75
Total 0 0 0 0 31 143 0 174 120 0 0 120 0 0 0 0 294

17:00 0 0 0 0 3 38 0 41 35 0 0 35 0 0 0 0 76
17:15 0 0 0 0 6 42 0 48 36 0 0 36 0 0 0 0 84
17:30 0 0 0 0 5 31 0 36 28 0 0 28 0 0 0 0 64
17:45 0 0 0 0 5 25 0 30 29 0 0 29 0 0 0 0 59
Total 0 0 0 0 19 136 0 155 128 0 0 128 0 0 0 0 283

Grand Total 0 0 0 0 122 523 0 645 368 0 0 368 0 0 0 0 1013
Apprch% 0.0% 0.0% 0.0% 18.9% 81.1% 0.0% ##### 0.0% 0.0% 0.0% 0.0% 0.0%
Total % 0.0% 0.0% 0.0% 0.0% 12.0% 51.6% 0.0% 63.7% 36.3% 0.0% 0.0% 36.3% 0.0% 0.0% 0.0% 0.0%

City of Oakland Alice St & 19th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 0 0 0 7 37 0 44 19 0 0 19 0 0 0 0 63
815 0 0 0 0 13 40 0 53 23 0 0 23 0 0 0 0 76
830 0 0 0 0 7 31 0 38 14 0 0 14 0 0 0 0 52
845 0 0 0 0 12 42 0 54 22 0 0 22 0 0 0 0 76

Total Volume 0 0 0 0 39 150 0 189 78 0 0 78 0 0 0 0 267
% App Total. 0.0% 0.0% 0.0% 20.6% 79.4% 0.0% ##### 0.0% 0.0% 0.0% 0.0% 0.0%
PHF

PM Peak Hr Begins at: 430 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
430 0 0 0 0 5 40 0 45 35 0 0 35 0 0 0 0 80
445 0 0 0 0 8 34 0 42 33 0 0 33 0 0 0 0 75
500 0 0 0 0 3 38 0 41 35 0 0 35 0 0 0 0 76
515 0 0 0 0 6 42 0 48 36 0 0 36 0 0 0 0 84

Total Volume 0 0 0 0 22 154 0 176 139 0 0 139 0 0 0 0 315
% App Total. 0.0% 0.0% 0.0% 12.5% 87.5% 0.0% ##### 0.0% 0.0% 0.0% 0.0% 0.0%
PHF 0.000 0.917 0.965 0.000

Southbound Westbound Northbound Eastbound
Alice St 19th St Alice St 19th St

0.000 0.875 0.848 0.000

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Alice St 19th St Alice St 19th St

Southbound Westbound Northbound Eastbound
Alice St 19th St Alice St 19th St



City of Oakland Harrison St & 12th St Date: 05/21/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 1 5 6 3 94 6 103 11 62 0 73 0 0 0 0 182
7:15 0 7 6 13 11 104 7 122 19 77 0 96 0 0 0 0 231
7:30 0 10 4 14 7 135 9 151 13 92 0 105 0 0 0 0 270
7:45 0 11 6 17 15 180 14 209 34 122 0 156 0 0 0 0 382

Total 0 29 21 50 36 513 36 585 77 353 0 430 0 0 0 0 1065

8:00 0 14 11 25 14 183 15 212 31 107 0 138 0 0 0 0 375
8:15 0 41 17 58 12 220 18 250 12 114 0 126 0 0 0 0 434
8:30 0 21 9 30 13 225 23 261 38 149 0 187 0 0 0 0 478
8:45 0 12 5 17 12 207 21 240 40 126 0 166 0 0 0 0 423

Total 0 88 42 130 51 835 77 963 121 496 0 617 0 0 0 0 1710

16:00 0 17 9 26 5 129 20 154 28 98 0 126 0 0 0 0 306
16:15 0 13 5 18 10 136 15 161 37 107 0 144 0 0 0 0 323
16:30 0 17 4 21 14 143 20 177 31 111 0 142 0 0 0 0 340
16:45 0 14 5 19 8 110 17 135 23 89 0 112 0 0 0 0 266
Total 0 61 23 84 37 518 72 627 119 405 0 524 0 0 0 0 1235

17:00 0 15 8 23 6 131 15 152 27 119 0 146 0 0 0 0 321
17:15 0 14 5 19 10 147 12 169 35 122 0 157 0 0 0 0 345
17:30 0 12 7 19 11 136 19 166 33 106 0 139 0 0 0 0 324
17:45 0 10 6 16 7 104 16 127 24 96 0 120 0 0 0 0 263
Total 0 51 26 77 34 518 62 614 119 443 0 562 0 0 0 0 1253

Grand Total 0 229 112 341 158 2384 247 2789 436 1697 0 2133 0 0 0 0 5263
Apprch% 0.0% 67.2% 32.8% 5.7% 85.5% 8.9% 20.4% 79.6% 0.0% 0.0% 0.0% 0.0%
Total % 0.0% 4.4% 2.1% 6.5% 3.0% 45.3% 4.7% 53.0% 8.3% 32.2% 0.0% 40.5% 0.0% 0.0% 0.0% 0.0%

City of Oakland Harrison St & 12th St Date: 05/21/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 14 11 25 14 183 15 212 31 107 0 138 0 0 0 0 375
815 0 41 17 58 12 220 18 250 12 114 0 126 0 0 0 0 434
830 0 21 9 30 13 225 23 261 38 149 0 187 0 0 0 0 478
845 0 12 5 17 12 207 21 240 40 126 0 166 0 0 0 0 423

Total Volume 0 88 42 130 51 835 77 963 121 496 0 617 0 0 0 0 1710
% App Total. 0.0% 67.7% 32.3% 5.3% 86.7% 8.0% 19.6% 80.4% 0.0% 0.0% 0.0% 0.0%
PHF

PM Peak Hr Begins at: 430 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
430 0 17 4 21 14 143 20 177 31 111 0 142 0 0 0 0 340
445 0 14 5 19 8 110 17 135 23 89 0 112 0 0 0 0 266
500 0 15 8 23 6 131 15 152 27 119 0 146 0 0 0 0 321
515 0 14 5 19 10 147 12 169 35 122 0 157 0 0 0 0 345

Total Volume 0 60 22 82 38 531 64 633 116 441 0 557 0 0 0 0 1272
% App Total. 0.0% 73.2% 26.8% 6.0% 83.9% 10.1% 20.8% 79.2% 0.0% 0.0% 0.0% 0.0%
PHF 0.891 0.894 0.887 0.000

Southbound Westbound Northbound Eastbound
Harrison St 12th St Harrison St 12th St

0.560 0.922 0.825 0.000

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Harrison St 12th St Harrison St 12th St

Southbound Westbound Northbound Eastbound
Harrison St 12th St Harrison St 12th St



City of Oakland Harrison St & 20th St Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 33 38 71 0 11 0 11 13 35 1 49 13 5 8 26 157
7:15 0 57 34 91 4 8 0 12 12 30 1 43 16 5 15 36 182
7:30 0 47 38 85 3 20 1 24 11 45 1 57 15 4 11 30 196
7:45 0 80 32 112 2 29 0 31 19 49 4 72 15 4 20 39 254

Total 0 217 142 359 9 68 1 78 55 159 7 221 59 18 54 131 789

8:00 0 72 50 122 2 26 0 28 20 58 5 83 14 6 24 44 277
8:15 0 73 50 123 3 33 0 36 17 65 4 86 25 7 26 58 303
8:30 0 75 44 119 4 38 0 42 21 62 2 85 21 10 37 68 314
8:45 0 91 47 138 2 41 0 43 21 64 4 89 23 8 35 66 336

Total 0 311 191 502 11 138 0 149 79 249 15 343 83 31 122 236 1230

16:00 0 52 24 76 2 20 0 22 16 103 6 125 60 17 6 83 306
16:15 0 37 36 73 1 19 0 20 15 113 3 131 58 20 7 85 309
16:30 0 39 33 72 2 14 0 16 17 119 3 139 69 16 10 95 322
16:45 0 38 29 67 2 23 0 25 20 127 5 152 70 23 10 103 347
Total 0 166 122 288 7 76 0 83 68 462 17 547 257 76 33 366 1284

17:00 0 44 35 79 1 25 0 26 34 165 3 202 75 23 9 107 414
17:15 0 29 31 60 2 20 0 22 26 178 5 209 60 26 12 98 389
17:30 0 27 37 64 0 18 0 18 16 159 7 182 51 17 4 72 336
17:45 0 32 28 60 0 19 1 20 15 146 8 169 67 21 7 95 344
Total 0 132 131 263 3 82 1 86 91 648 23 762 253 87 32 372 1483

Grand Total 0 826 586 1412 30 364 2 396 293 1518 62 1873 652 212 241 1105 4786
Apprch% 0.0% 58.5% 41.5% 7.6% 91.9% 0.5% 15.6% 81.0% 3.3% 59.0% 19.2% 21.8%
Total % 0.0% 17.3% 12.2% 29.5% 0.6% 7.6% 0.0% 8.3% 6.1% 31.7% 1.3% 39.1% 13.6% 4.4% 5.0% 23.1%

City of Oakland Harrison St & 20th St Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 72 50 122 2 26 0 28 20 58 5 83 14 6 24 44 277
815 0 73 50 123 3 33 0 36 17 65 4 86 25 7 26 58 303
830 0 75 44 119 4 38 0 42 21 62 2 85 21 10 37 68 314
845 0 91 47 138 2 41 0 43 21 64 4 89 23 8 35 66 336

Total Volume 0 311 191 502 11 138 0 149 79 249 15 343 83 31 122 236 1230
% App Total. 0.0% 62.0% 38.0% 7.4% 92.6% 0.0% 23.0% 72.6% 4.4% 35.2% 13.1% 51.7%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 0 38 29 67 2 23 0 25 20 127 5 152 70 23 10 103 347
500 0 44 35 79 1 25 0 26 34 165 3 202 75 23 9 107 414
515 0 29 31 60 2 20 0 22 26 178 5 209 60 26 12 98 389
530 0 27 37 64 0 18 0 18 16 159 7 182 51 17 4 72 336

Total Volume 0 138 132 270 5 86 0 91 96 629 20 745 256 89 35 380 1486
% App Total. 0.0% 51.1% 48.9% 5.5% 94.5% 0.0% 12.9% 84.4% 2.7% 67.4% 23.4% 9.2%
PHF 0.854 0.875 0.891 0.888

Southbound Westbound Northbound Eastbound
Harrison St 20th St Harrison St 20th St

0.909 0.866 0.963 0.868

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Harrison St 20th St Harrison St 20th St

Southbound Westbound Northbound Eastbound
Harrison St 20th St Harrison St 20th St



All Traffic Data
(916) 771-8700

F (916) 786-2879
File Name : 08-7458-015 INTERNAL-20TH ST-F
Site Code : 00000000
Start Date : 08/07/2008
Page No : 1

OAKLAND

Groups Printed- Unshifted
INTERNAL DRIVEWAY

Southbound
INTERNAL DRIVEWAY

Westbound
FROM 20TH AND HARRISON

Northbound
TO 20TH ST.
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Exclu. Total Inclu. Total Int. Total
07:00 0 0 1  11 1 0 4 2  1 6 0 14 0  11 14 0 0 0  0 0 23 21 44
07:15 0 0 0  21 0 0 1 1  0 2 0 11 0  19 11 0 0 0  0 0 40 13 53
07:30 0 0 3  62 3 0 3 3  0 6 0 15 0  46 15 0 0 0  0 0 108 24 132
07:45 0 0 9  84 9 0 8 5  0 13 0 17 0  64 17 0 0 0  0 0 148 39 187
Total 0 0 13  178 13 0 16 11  1 27 0 57 0  140 57 0 0 0  0 0 319 97 416

08:00 0 0 2  96 2 0 3 5  0 8 0 22 0  79 22 0 0 0  0 0 175 32 207
08:15 0 0 2  92 2 0 4 9  0 13 0 15 0  60 15 0 0 0  0 0 152 30 182
08:30 0 0 4  64 4 0 4 10  0 14 0 26 0  54 26 0 0 0  0 0 118 44 162
08:45 0 0 0  84 0 0 6 8  0 14 0 18 0  65 18 0 0 0  0 0 149 32 181
Total 0 0 8  336 8 0 17 32  0 49 0 81 0  258 81 0 0 0  0 0 594 138 732

*** BREAK ***

16:00 0 0 12  55 12 0 11 10  0 21 0 5 0  65 5 0 0 0  0 0 120 38 158
16:15 0 0 10  33 10 0 8 9  0 17 0 13 0  67 13 0 0 0  0 0 100 40 140
16:30 0 0 14  53 14 0 7 11  0 18 0 11 0  61 11 0 0 0  0 0 114 43 157
16:45 0 0 22  54 22 0 12 12  0 24 0 7 0  85 7 0 0 0  0 0 139 53 192
Total 0 0 58  195 58 0 38 42  0 80 0 36 0  278 36 0 0 0  0 0 473 174 647

17:00 0 0 12  37 12 0 9 10  0 19 0 9 0  54 9 0 0 0  0 0 91 40 131
17:15 0 0 15  57 15 0 3 12  0 15 0 10 0  79 10 0 0 0  0 0 136 40 176
17:30 0 0 10  34 10 0 11 5  0 16 0 11 0  61 11 0 0 0  0 0 95 37 132
17:45 0 0 10  26 10 0 10 9  0 19 0 9 0  54 9 0 0 0  0 0 80 38 118
Total 0 0 47  154 47 0 33 36  0 69 0 39 0  248 39 0 0 0  0 0 402 155 557

Grand Total 0 0 126  863 126 0 104 121  1 225 0 213 0  924 213 0 0 0  0 0 1788 564 2352
Apprch % 0 0 100  0 46.2 53.8  0 100 0  0 0 0     

Total % 0 0 22.3  22.3 0 18.4 21.5  39.9 0 37.8 0  37.8 0 0 0  0 76 24

INTERNAL DRIVEWAY
Southbound

INTERNAL DRIVEWAY
Westbound

FROM 20TH AND HARRISON
Northbound

TO 20TH ST.
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45

07:45 0 0 9 9 0 8 5 13 0 17 0 17 0 0 0 0 39
08:00 0 0 2 2 0 3 5 8 0 22 0 22 0 0 0 0 32
08:15 0 0 2 2 0 4 9 13 0 15 0 15 0 0 0 0 30
08:30 0 0 4 4 0 4 10 14 0 26 0 26 0 0 0 0 44

Total Volume 0 0 17 17 0 19 29 48 0 80 0 80 0 0 0 0 145
% App. Total 0 0 100  0 39.6 60.4  0 100 0  0 0 0   

PHF .000 .000 .472 .472 .000 .594 .725 .857 .000 .769 .000 .769 .000 .000 .000 .000 .824



All Traffic Data
(916) 771-8700

F (916) 786-2879
File Name : 08-7458-015 INTERNAL-20TH ST-F
Site Code : 00000000
Start Date : 08/07/2008
Page No : 2

OAKLAND
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Peak Hour Begins at 07:45
 
Unshifted

Peak Hour Data

North

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:15

16:15 0 0 10 10 0 8 9 17 0 13 0 13 0 0 0 0 40
16:30 0 0 14 14 0 7 11 18 0 11 0 11 0 0 0 0 43
16:45 0 0 22 22 0 12 12 24 0 7 0 7 0 0 0 0 53
17:00 0 0 12 12 0 9 10 19 0 9 0 9 0 0 0 0 40

Total Volume 0 0 58 58 0 36 42 78 0 40 0 40 0 0 0 0 176
% App. Total 0 0 100  0 46.2 53.8  0 100 0  0 0 0   

PHF .000 .000 .659 .659 .000 .750 .875 .813 .000 .769 .000 .769 .000 .000 .000 .000 .830



All Traffic Data
(916) 771-8700

F (916) 786-2879
File Name : 08-7458-015 INTERNAL-20TH ST-F
Site Code : 00000000
Start Date : 08/07/2008
Page No : 3
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Peak Hour Begins at 16:15
 
Unshifted

Peak Hour Data

North



City of Oakland Harrison St & Lakeside Dr Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 42 76 118 0 0 0 0 0 96 0 96 0 50 0 50 264
7:15 0 48 85 133 0 0 0 0 0 103 0 103 0 42 0 42 278
7:30 0 63 85 148 0 0 0 0 0 131 0 131 0 66 0 66 345
7:45 0 77 115 192 0 0 0 0 0 152 0 152 0 65 0 65 409

Total 0 230 361 591 0 0 0 0 0 482 0 482 0 223 0 223 1296

8:00 0 90 114 204 0 0 0 0 0 160 0 160 0 71 0 71 435
8:15 0 94 126 220 0 0 0 0 0 167 0 167 0 92 0 92 479
8:30 0 98 120 218 0 0 0 0 0 159 0 159 0 83 0 83 460
8:45 0 96 139 235 0 0 0 0 0 168 0 168 0 86 0 86 489

Total 0 378 499 877 0 0 0 0 0 654 0 654 0 332 0 332 1863

16:00 0 88 70 158 0 0 0 0 0 176 0 176 0 165 0 165 499
16:15 0 115 75 190 0 0 0 0 0 164 0 164 0 165 0 165 519
16:30 0 154 70 224 0 0 0 0 0 173 0 173 0 184 0 184 581
16:45 0 151 70 221 0 0 0 0 0 158 0 158 0 195 0 195 574
Total 0 508 285 793 0 0 0 0 0 671 0 671 0 709 0 709 2173

17:00 0 155 81 236 0 0 0 0 0 189 0 189 0 236 0 236 661
17:15 0 156 65 221 0 0 0 0 0 179 0 179 0 233 0 233 633
17:30 0 158 68 226 0 0 0 0 0 172 0 172 0 212 0 212 610
17:45 0 155 58 213 0 0 0 0 0 163 0 163 0 212 0 212 588
Total 0 624 272 896 0 0 0 0 0 703 0 703 0 893 0 893 2492

Grand Total 0 1740 1417 3157 0 0 0 0 0 2510 0 2510 0 2157 0 2157 7824
Apprch% 0.0% 55.1% 44.9% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0%
Total % 0.0% 22.2% 18.1% 40.4% 0.0% 0.0% 0.0% 0.0% 0.0% 32.1% 0.0% 32.1% 0.0% 27.6% 0.0% 27.6%

City of Oakland Harrison St & Lakeside Dr Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 90 114 204 0 0 0 0 0 160 0 160 0 71 0 71 435
815 0 94 126 220 0 0 0 0 0 167 0 167 0 92 0 92 479
830 0 98 120 218 0 0 0 0 0 159 0 159 0 83 0 83 460
845 0 96 139 235 0 0 0 0 0 168 0 168 0 86 0 86 489

Total Volume 0 378 499 877 0 0 0 0 0 654 0 654 0 332 0 332 1863
% App Total. 0.0% 43.1% 56.9% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0%
PHF

PM Peak Hr Begins at: 500 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
500 0 155 81 236 0 0 0 0 0 189 0 189 0 236 0 236 661
515 0 156 65 221 0 0 0 0 0 179 0 179 0 233 0 233 633
530 0 158 68 226 0 0 0 0 0 172 0 172 0 212 0 212 610
545 0 155 58 213 0 0 0 0 0 163 0 163 0 212 0 212 588

Total Volume 0 624 272 896 0 0 0 0 0 703 0 703 0 893 0 893 2492
% App Total. 0.0% 69.6% 30.4% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0%
PHF 0.949 0.000 0.930 0.946

Southbound Westbound Northbound Eastbound
Harrison St Lakeside Dr Harrison St Lakeside Dr

0.933 0.000 0.973 0.902

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Harrison St Lakeside Dr Harrison St Lakeside Dr

Southbound Westbound Northbound Eastbound
Harrison St Lakeside Dr Harrison St Lakeside Dr



All Traffic Data
(916) 771-8700

F (916) 786-2879
File Name : 08-7458-016 LAKESIDE-20TH-F
Site Code : 00000000
Start Date : 08/07/2008
Page No : 1

OAKLAND

Groups Printed- Unshifted
LAKESIDE DR.

Southbound Westbound
LAKESIDE DR.

Northbound
20TH ST.

Eastbound
Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Exclu. Total Inclu. Total Int. Total

07:00 0 38 0  0 38 0 0 0  0 0 12 68 0  0 80 0 7 0  0 7 0 125 125
07:15 0 46 0  0 46 0 0 0  0 0 17 73 0  0 90 0 5 0  0 5 0 141 141
07:30 0 67 0  0 67 0 0 0  0 0 24 118 0  0 142 0 8 0  0 8 0 217 217
07:45 0 68 0  0 68 0 0 0  0 0 26 124 0  0 150 0 11 0  0 11 0 229 229
Total 0 219 0  0 219 0 0 0  0 0 79 383 0  0 462 0 31 0  0 31 0 712 712

08:00 0 77 0  0 77 0 0 0  0 0 26 142 0  0 168 0 14 0  0 14 0 259 259
08:15 0 86 0  0 86 0 0 0  0 0 36 137 0  0 173 0 10 0  0 10 0 269 269
08:30 0 105 0  0 105 0 0 0  0 0 27 152 0  0 179 0 14 0  0 14 0 298 298
08:45 0 76 0  0 76 0 0 0  0 0 33 138 0  0 171 0 15 0  0 15 0 262 262
Total 0 344 0  0 344 0 0 0  0 0 122 569 0  0 691 0 53 0  0 53 0 1088 1088

*** BREAK ***

16:00 0 112 0  0 112 0 0 0  0 0 24 158 0  0 182 0 21 0  0 21 0 315 315
16:15 0 90 0  0 90 0 0 0  0 0 21 129 0  0 150 0 13 0  0 13 0 253 253
16:30 0 103 0  0 103 0 0 0  0 0 19 169 0  0 188 0 20 0  0 20 0 311 311
16:45 0 123 0  0 123 0 0 0  0 0 25 168 0  0 193 0 20 0  0 20 0 336 336
Total 0 428 0  0 428 0 0 0  0 0 89 624 0  0 713 0 74 0  0 74 0 1215 1215

17:00 0 146 0  0 146 0 0 0  0 0 27 125 0  0 152 0 20 0  0 20 0 318 318
17:15 0 129 0  0 129 0 0 0  0 0 48 174 0  0 222 0 34 0  0 34 0 385 385
17:30 0 137 0  0 137 0 0 0  0 0 32 144 0  0 176 0 23 0  0 23 0 336 336
17:45 0 121 0  0 121 0 0 0  0 0 26 149 0  0 175 0 27 0  0 27 0 323 323
Total 0 533 0  0 533 0 0 0  0 0 133 592 0  0 725 0 104 0  0 104 0 1362 1362

Grand Total 0 1524 0  0 1524 0 0 0  0 0 423 2168 0  0 2591 0 262 0  0 262 0 4377 4377
Apprch % 0 100 0  0 0 0  16.3 83.7 0  0 100 0     

Total % 0 34.8 0  34.8 0 0 0  0 9.7 49.5 0  59.2 0 6 0  6 0 100

LAKESIDE DR.
Southbound Westbound

LAKESIDE DR.
Northbound

20TH ST.
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 to 11:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00

08:00 0 77 0 77 0 0 0 0 26 142 0 168 0 14 0 14 259
08:15 0 86 0 86 0 0 0 0 36 137 0 173 0 10 0 10 269
08:30 0 105 0 105 0 0 0 0 27 152 0 179 0 14 0 14 298
08:45 0 76 0 76 0 0 0 0 33 138 0 171 0 15 0 15 262

Total Volume 0 344 0 344 0 0 0 0 122 569 0 691 0 53 0 53 1088
% App. Total 0 100 0  0 0 0  17.7 82.3 0  0 100 0   

PHF .000 .819 .000 .819 .000 .000 .000 .000 .847 .936 .000 .965 .000 .883 .000 .883 .913



All Traffic Data
(916) 771-8700

F (916) 786-2879
File Name : 08-7458-016 LAKESIDE-20TH-F
Site Code : 00000000
Start Date : 08/07/2008
Page No : 2
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Peak Hour Begins at 08:00
 
Unshifted

Peak Hour Data

North

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:45

16:45 0 123 0 123 0 0 0 0 25 168 0 193 0 20 0 20 336
17:00 0 146 0 146 0 0 0 0 27 125 0 152 0 20 0 20 318
17:15 0 129 0 129 0 0 0 0 48 174 0 222 0 34 0 34 385
17:30 0 137 0 137 0 0 0 0 32 144 0 176 0 23 0 23 336

Total Volume 0 535 0 535 0 0 0 0 132 611 0 743 0 97 0 97 1375
% App. Total 0 100 0  0 0 0  17.8 82.2 0  0 100 0   

PHF .000 .916 .000 .916 .000 .000 .000 .000 .688 .878 .000 .837 .000 .713 .000 .713 .893
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Peak Hour Begins at 16:45
 
Unshifted

Peak Hour Data

North



City of Oakland Harrison St & Grand Ave Date: 5/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 1 82 10 93 37 50 8 95 8 74 40 122 5 26 6 37 347
7:15 1 107 17 125 47 63 2 112 15 83 35 133 2 22 11 35 405
7:30 1 126 25 152 61 95 4 160 26 124 43 193 10 29 11 50 555
7:45 0 157 19 176 81 96 7 184 22 133 58 213 9 31 25 65 638

Total 3 472 71 546 226 304 21 551 71 414 176 661 26 108 53 187 1945

8:00 7 146 12 165 81 105 24 210 25 142 73 240 16 39 15 70 685
8:15 7 138 24 169 97 145 49 291 25 180 70 275 18 29 13 60 795
8:30 14 142 21 177 86 119 21 226 31 175 89 295 10 27 12 49 747
8:45 11 130 18 159 76 84 16 176 28 165 58 251 7 19 10 36 622

Total 39 556 75 670 340 453 110 903 109 662 290 1061 51 114 50 215 2849

16:00 1 75 18 94 56 65 9 130 2 238 95 335 22 80 25 127 686
16:15 1 88 14 103 64 70 13 147 2 217 146 365 32 80 30 142 757
16:30 0 129 9 138 54 62 11 127 2 236 169 407 16 109 36 161 833
16:45 0 120 4 124 68 60 12 140 2 224 193 419 21 122 33 176 859
Total 2 412 45 459 242 257 45 544 8 915 603 1526 91 391 124 606 3135

17:00 1 132 10 143 71 65 11 147 3 290 196 489 30 135 27 192 971
17:15 0 126 25 151 71 64 8 143 4 274 206 484 45 147 22 214 992
17:30 1 126 11 138 69 70 5 144 0 280 112 392 18 134 28 180 854
17:45 1 124 16 141 68 69 9 146 2 258 119 379 23 139 25 187 853
Total 3 508 62 573 279 268 33 580 9 1102 633 1744 116 555 102 773 3670

Grand Total 47 1948 253 2248 1087 1282 209 2578 197 3093 1702 4992 284 1168 329 1781 11599
Apprch% 2.1% 86.7% 11.3% 42.2% 49.7% 8.1% 3.9% 62.0% 34.1% 15.9% 65.6% 18.5%
Total % 0.4% 16.8% 2.2% 19.4% 9.4% 11.1% 1.8% 22.2% 1.7% 26.7% 14.7% 43.0% 2.4% 10.1% 2.8% 15.4%

City of Oakland Harrison St & Grand Ave Date: 5/22/2008

AM Peak Hr Begins at: 745 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
745 0 157 19 176 81 96 7 184 22 133 58 213 9 31 25 65 638
800 7 146 12 165 81 105 24 210 25 142 73 240 16 39 15 70 685
815 7 138 24 169 97 145 49 291 25 180 70 275 18 29 13 60 795
830 14 142 21 177 86 119 21 226 31 175 89 295 10 27 12 49 747

Total Volume 28 583 76 687 345 465 101 911 103 630 290 1023 53 126 65 244 2865
% App Total. 4.1% 84.9% 11.1% 37.9% 51.0% 11.1% 10.1% 61.6% 28.3% 21.7% 51.6% 26.6%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 0 120 4 124 68 60 12 140 2 224 193 419 21 122 33 176 859
500 1 132 10 143 71 65 11 147 3 290 196 489 30 135 27 192 971
515 0 126 25 151 71 64 8 143 4 274 206 484 45 147 22 214 992
530 1 126 11 138 69 70 5 144 0 280 112 392 18 134 28 180 854

Total Volume 2 504 50 556 279 259 36 574 9 1068 707 1784 114 538 110 762 3676
% App Total. 0.4% 90.6% 9.0% 48.6% 45.1% 6.3% 0.5% 59.9% 39.6% 15.0% 70.6% 14.4%
PHF

Eastbound
Harrison St Grand Ave Harrison St Grand Ave

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Harrison St Grand Ave Harrison St Grand Ave

Southbound Westbound Northbound

Southbound Westbound Northbound Eastbound

0.970 0.783 0.867 0.871

Harrison St Grand Ave Harrison St Grand Ave
Southbound Westbound Northbound Eastbound

0.921 0.976 0.912 0.890



City of Oakland Broadway & 20th St Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 6 35 2 43 6 18 13 37 5 52 6 63 0 13 7 20 163
7:15 3 40 8 51 4 14 18 36 5 53 9 67 1 20 13 34 188
7:30 7 51 12 70 3 34 16 53 10 63 10 83 3 17 7 27 233
7:45 10 69 9 88 6 31 23 60 9 83 13 105 2 27 11 40 293

Total 26 195 31 252 19 97 70 186 29 251 38 318 6 77 38 121 877

8:00 6 73 6 85 13 25 26 64 12 96 16 124 2 25 14 41 314
8:15 16 92 4 112 8 35 27 70 14 98 15 127 2 26 17 45 354
8:30 17 98 7 122 10 34 20 64 13 102 12 127 1 40 9 50 363
8:45 14 87 5 106 10 36 21 67 12 109 15 136 2 38 12 52 361

Total 53 350 22 425 41 130 94 265 51 405 58 514 7 129 52 188 1392

16:00 7 79 13 99 5 45 9 59 14 144 23 181 1 36 22 59 398
16:15 8 100 14 122 9 45 19 73 17 146 25 188 2 39 25 66 449
16:30 10 101 10 121 10 43 14 67 21 156 21 198 5 35 22 62 448
16:45 8 107 8 123 13 47 14 74 23 152 24 199 6 39 17 62 458
Total 33 387 45 465 37 180 56 273 75 598 93 766 14 149 86 249 1753

17:00 6 108 13 127 13 56 21 90 23 174 25 222 5 34 18 57 496
17:15 10 133 4 147 14 51 24 89 21 165 21 207 2 29 21 52 495
17:30 13 118 8 139 11 45 27 83 25 184 25 234 6 26 24 56 512
17:45 10 124 5 139 12 43 20 75 17 152 19 188 7 27 15 49 451
Total 39 483 30 552 50 195 92 337 86 675 90 851 20 116 78 214 1954

Grand Total 151 1415 128 1694 147 602 312 1061 241 1929 279 2449 47 471 254 772 5976
Apprch% 8.9% 83.5% 7.6% 13.9% 56.7% 29.4% 9.8% 78.8% 11.4% 6.1% 61.0% 32.9%
Total % 2.5% 23.7% 2.1% 28.3% 2.5% 10.1% 5.2% 17.8% 4.0% 32.3% 4.7% 41.0% 0.8% 7.9% 4.3% 12.9%

City of Oakland Broadway & 20th St Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 6 73 6 85 13 25 26 64 12 96 16 124 2 25 14 41 314
815 16 92 4 112 8 35 27 70 14 98 15 127 2 26 17 45 354
830 17 98 7 122 10 34 20 64 13 102 12 127 1 40 9 50 363
845 14 87 5 106 10 36 21 67 12 109 15 136 2 38 12 52 361

Total Volume 53 350 22 425 41 130 94 265 51 405 58 514 7 129 52 188 1392
% App Total. #### 82.4% 5.2% 15.5% 49.1% 35.5% 9.9% 78.8% 11.3% 3.7% 68.6% 27.7%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 8 107 8 123 13 47 14 74 23 152 24 199 6 39 17 62 458
500 6 108 13 127 13 56 21 90 23 174 25 222 5 34 18 57 496
515 10 133 4 147 14 51 24 89 21 165 21 207 2 29 21 52 495
530 13 118 8 139 11 45 27 83 25 184 25 234 6 26 24 56 512

Total Volume 37 466 33 536 51 199 86 336 92 675 95 862 19 128 80 227 1961
% App Total. 6.9% 86.9% 6.2% 15.2% 59.2% 25.6% 10.7% 78.3% 11.0% 8.4% 56.4% 35.2%
PHF 0.912 0.933 0.921 0.915

Southbound Westbound Northbound Eastbound
Broadway 20th St Broadway 20th St

0.871 0.946 0.945 0.904

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Broadway 20th St Broadway 20th St

Southbound Westbound Northbound Eastbound
Broadway 20th St Broadway 20th St



WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969

INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: DOWLING ASSOCIATES
PROJECT: 1938 BROADWAY TRAFFIC COUNTS
DATE: TUESDAY OCTOBER 21, 2008
PERIOD" 7:00 AM TO 9:00 AM
INTERSECTION: N/S BROADWAY

E/W GRAND AVENUE
CITY: OAKLAND

 VEHICLE COUNTS
15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 11 21 7 4 81 11 10 49 20 5 72 11 302
715-730 12 33 5 7 89 13 17 58 13 7 69 11 334
730-745 14 41 6 9 97 15 14 73 17 18 94 13 411
745-800 12 55 8 6 97 24 12 97 24 15 109 20 479
800-815 17 72 23 17 100 24 10 93 23 9 140 12 540
815-830 20 74 10 13 114 21 17 83 14 17 151 26 560
830-845 13 87 9 14 102 21 20 96 14 9 133 16 534
845-900 16 72 9 17 95 14 29 80 34 18 131 20 535
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 49 150 26 26 364 63 53 277 74 45 344 55 1526
715-815 55 201 42 39 383 76 53 321 77 49 412 56 1764
730-830 63 242 47 45 408 84 53 346 78 59 494 71 1990
745-845 62 288 50 50 413 90 59 369 75 50 533 74 2113
800-900 66 305 51 61 411 80 76 352 85 53 555 74 2169

AM PEAK HOUR: 800-900

61

66 305 51 411

80

74

GRAND AVENUE 555 85 352 76

53 BROADWAY

 PEDESTRIAN COUNTS  BICYCLE COUNTS
15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL 15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-715 5 6 6 8 25 700-715 1 0 1 1 3
715-730 5 14 8 20 47 715-730 0 2 2 1 5
730-745 9 19 19 16 63 730-745 1 0 0 3 4
745-800 7 13 11 14 45 745-800 4 3 2 5 14
800-815 16 14 9 7 46 800-815 8 4 1 6 19
815-830 12 14 10 20 56 815-830 5 6 2 6 19
830-845 8 10 13 15 46 830-845 4 4 2 4 14
845-900 10 27 15 15 67 845-900 4 1 4 6 15
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-800 26 52 44 58 180 700-800 6 5 5 10 26
715-815 37 60 47 57 201 715-815 13 9 5 15 42
730-830 44 60 49 57 210 730-830 18 13 5 20 56
745-845 43 51 43 56 193 745-845 21 17 7 21 66
800-900 46 65 47 57 215 800-900 21 15 9 22 67



WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969

INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: DOWLING ASSOCIATES
PROJECT: 1938 BROADWAY TRAFFIC COUNTS
DATE: TUESDAY OCTOBER 21, 2008
PERIOD" 4:00 PM TO 6:00 PM
INTERSECTION: N/S BROADWAY

E/W GRAND AVENUE
CITY: OAKLAND

 VEHICLE COUNTS
15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-415 22 94 9 16 50 19 15 138 50 7 90 29 539
415-430 21 94 5 8 71 11 27 125 65 13 81 20 541
430-445 19 83 7 6 60 23 34 135 54 8 97 15 541
445-500 19 97 8 3 71 19 46 137 50 7 91 11 559
500-515 21 98 8 14 69 16 31 120 60 12 107 17 573
515-530 24 108 19 4 81 19 33 135 53 7 93 17 593
530-545 27 117 8 8 72 36 35 131 45 5 99 24 607
545-600 21 100 11 5 65 11 14 124 43 6 96 20 516
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-500 81 368 29 33 252 72 122 535 219 35 359 75 2180
415-515 80 372 28 31 271 69 138 517 229 40 376 63 2214
430-530 83 386 42 27 281 77 144 527 217 34 388 60 2266
445-545 91 420 43 29 293 90 145 523 208 31 390 69 2332
500-600 93 423 46 31 287 82 113 510 201 30 395 78 2289

AM PEAK HOUR: 445-545

29

91 420 43 293

90

69

GRAND AVENUE 390 208 523 145

31 BROADWAY

 PEDESTRIAN COUNTS  BICYCLE COUNTS
15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL 15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
400-415 7 28 17 6 58 400-415 4 5 3 4 16
415-430 9 26 12 12 59 415-430 5 6 3 7 21
430-445 5 40 18 6 69 430-445 4 9 3 5 21
445-500 8 44 22 9 83 445-500 4 10 2 4 20
500-515 7 37 37 7 88 500-515 4 8 5 6 23
515-530 5 15 6 5 31 515-530 4 16 5 3 28
530-545 7 45 16 14 82 530-545 3 18 9 4 34
545-600 4 11 9 6 30 545-600 3 31 6 4 44
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
400-500 29 138 69 33 269 400-500 17 30 11 20 78
415-515 29 147 89 34 299 415-515 17 33 13 22 85
430-530 25 136 83 27 271 430-530 16 43 15 18 92
445-545 27 141 81 35 284 445-545 15 52 21 17 105
500-600 23 108 68 32 231 500-600 14 73 25 17 129



WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969

INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: DOWLING ASSOCIATES
PROJECT: 1938 BROADWAY TRAFFIC COUNTS
DATE: TUESDAY OCTOBER 21, 2008
PERIOD" 7:00 AM TO 9:00 AM
INTERSECTION: N/S BROADWAY

E/W 27TH STREET
CITY: OAKLAND

 VEHICLE COUNTS
15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 6 68 8 17 16 9 4 54 4 7 19 6 218
715-730 3 83 12 44 23 2 3 76 7 7 11 7 278
730-745 9 94 17 44 43 5 4 81 6 18 22 11 354
745-800 10 113 18 51 51 6 6 90 9 20 33 11 418
800-815 15 104 17 55 59 2 6 100 7 18 35 11 429
815-830 4 119 13 61 63 12 9 94 15 17 32 7 446
830-845 7 113 28 73 62 6 8 93 7 14 33 10 454
845-900 10 97 22 58 55 8 8 100 12 17 37 20 444
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 28 358 55 156 133 22 17 301 26 52 85 35 1268
715-815 37 394 64 194 176 15 19 347 29 63 101 40 1479
730-830 38 430 65 211 216 25 25 365 37 73 122 40 1647
745-845 36 449 76 240 235 26 29 377 38 69 133 39 1747
800-900 36 433 80 247 239 28 31 387 41 66 137 48 1773

PHF 0.6 0.909664 0.714286 0.84589 0.948413 0.583333 0.861111 0.9675 0.683333 0.916667 0.925676 0.6

AM PEAK HOUR: 800-900

247

36 433 80 239

28

48

27TH STREET 137 41 387 31

66 BROADWAY

 PEDESTRIAN COUNTS  BICYCLE COUNTS
15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL 15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-715 3 2 4 3 12 700-715 0 1 2 2 5
715-730 0 12 5 5 22 715-730 0 0 0 4 4
730-745 0 6 6 8 20 730-745 0 3 9 3 15
745-800 0 10 8 14 32 745-800 0 3 10 5 18
800-815 1 13 20 7 41 800-815 0 3 3 5 11
815-830 0 15 7 9 31 815-830 1 3 6 10 20
830-845 0 14 6 18 38 830-845 0 5 8 4 17
845-900 1 16 6 21 44 845-900 0 6 6 8 20
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
700-800 3 30 23 30 86 700-800 0 7 21 14 42
715-815 1 41 39 34 115 715-815 0 9 22 17 48
730-830 1 44 41 38 124 730-830 1 12 28 23 64
745-845 1 52 41 48 142 745-845 1 14 27 24 66
800-900 2 58 39 55 154 800-900 1 17 23 27 68



WILTEC Phone: (626) 564-1944     Fax: (626) 564-0969

INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: DOWLING ASSOCIATES
PROJECT: 1938 BROADWAY TRAFFIC COUNTS
DATE: TUESDAY OCTOBER 21, 2008
PERIOD" 4:00 PM TO 6:00 PM
INTERSECTION: N/S BROADWAY

E/W 27TH STREET
CITY: OAKLAND

 VEHICLE COUNTS
15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-415 21 139 28 53 62 8 5 98 28 7 29 22 500
415-430 25 142 32 52 67 7 6 123 31 14 37 16 552
430-445 21 142 34 48 72 7 9 141 42 12 59 15 602
445-500 12 157 31 57 86 4 5 158 35 24 44 14 627
500-515 22 136 35 68 86 10 10 135 29 15 49 27 622
515-530 21 144 44 64 86 8 6 146 33 12 50 17 631
530-545 18 123 44 61 60 13 4 146 34 15 58 17 593
545-600 19 115 47 38 61 10 8 114 23 18 56 17 526
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-500 79 580 125 210 287 26 25 520 136 57 169 67 2281
415-515 80 577 132 225 311 28 30 557 137 65 189 72 2403
430-530 76 579 144 237 330 29 30 580 139 63 202 73 2482
445-545 73 560 154 250 318 35 25 585 131 66 201 75 2473
500-600 80 518 170 231 293 41 28 541 119 60 213 78 2372

PHF 0.863636 0.921975 0.818182 0.871324 0.959302 0.725 0.75 0.917722 0.827381 0.65625 0.855932 0.675926

AM PEAK HOUR: 430-530

237

76 579 144 330

29

73

27TH STREET 202 139 580 30

63 BROADWAY

 PEDESTRIAN COUNTS  BICYCLE COUNTS
15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL 15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
400-415 1 6 8 7 22 400-415 1 8 6 5 20
415-430 1 11 5 9 26 415-430 0 10 10 3 23
430-445 0 16 9 8 33 430-445 0 8 4 11 23
445-500 2 11 5 25 43 445-500 1 9 5 2 17
500-515 1 14 6 7 28 500-515 0 7 8 3 18
515-530 0 10 9 9 28 515-530 0 8 12 5 25
530-545 2 23 6 7 38 530-545 1 12 7 9 29
545-600 0 16 7 10 33 545-600 1 13 8 11 33
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG PERIOD LEG LEG LEG LEG
400-500 4 44 27 49 124 400-500 2 35 25 21 83
415-515 4 52 25 49 130 415-515 1 34 27 19 81
430-530 3 51 29 49 132 430-530 1 32 29 21 83
445-545 5 58 26 48 137 445-545 2 36 32 19 89
500-600 3 63 28 33 127 500-600 2 40 35 28 105



City of Oakland Telegraph Ave & West Grand Ave Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 8 33 9 50 3 38 7 48 12 29 3 44 16 74 37 127 269
7:15 9 47 10 66 8 78 14 100 36 41 4 81 17 99 42 158 405
7:30 9 53 10 72 7 63 9 79 31 49 9 89 24 121 45 190 430
7:45 9 66 17 92 11 86 18 115 54 53 7 114 23 118 69 210 531

Total 35 199 46 280 29 265 48 342 133 172 23 328 80 412 193 685 1635

8:00 21 74 21 116 13 81 10 104 37 57 4 98 13 169 80 262 580
8:15 18 82 12 112 13 107 18 138 52 52 6 110 30 171 64 265 625
8:30 17 68 14 99 15 81 8 104 37 51 6 94 27 172 89 288 585
8:45 17 76 18 111 17 87 19 123 44 57 10 111 22 147 70 239 584

Total 73 300 65 438 58 356 55 469 170 217 26 413 92 659 303 1054 2374

16:00 32 69 29 130 2 141 20 163 21 101 4 126 10 97 4 111 530
16:15 15 79 22 116 5 164 21 190 13 94 7 114 8 129 2 139 559
16:30 25 73 18 116 4 162 19 185 19 104 11 134 9 148 6 163 598
16:45 27 95 22 144 4 174 17 195 18 118 8 144 4 136 3 143 626
Total 99 316 91 506 15 641 77 733 71 417 30 518 31 510 15 556 2313

17:00 28 92 16 136 7 189 28 224 22 112 2 136 9 181 8 198 694
17:15 33 87 20 140 1 164 29 194 23 140 7 170 7 117 5 129 633
17:30 27 87 31 145 4 166 25 195 17 107 11 135 3 145 11 159 634
17:45 20 66 28 114 5 172 29 206 18 119 3 140 12 126 11 149 609
Total 108 332 95 535 17 691 111 819 80 478 23 581 31 569 35 635 2570

Grand Total 315 1147 297 1759 119 1953 291 2363 454 1284 102 1840 234 2150 546 2930 8892
Apprch% #### 65.2% 16.9% 5.0% 82.6% 12.3% 24.7% 69.8% 5.5% 8.0% 73.4% 18.6%
Total % 3.5% 12.9% 3.3% 19.8% 1.3% 22.0% 3.3% 26.6% 5.1% 14.4% 1.1% 20.7% 2.6% 24.2% 6.1% 33.0%

City of Oakland Telegraph Ave & West Grand Ave Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 21 74 21 116 13 81 10 104 37 57 4 98 13 169 80 262 580
815 18 82 12 112 13 107 18 138 52 52 6 110 30 171 64 265 625
830 17 68 14 99 15 81 8 104 37 51 6 94 27 172 89 288 585
845 17 76 18 111 17 87 19 123 44 57 10 111 22 147 70 239 584

Total Volume 73 300 65 438 58 356 55 469 170 217 26 413 92 659 303 1054 2374
% App Total. #### 68.5% 14.8% 12.4% 75.9% 11.7% 41.2% 52.5% 6.3% 8.7% 62.5% 28.7%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 27 95 22 144 4 174 17 195 18 118 8 144 4 136 3 143 626
500 28 92 16 136 7 189 28 224 22 112 2 136 9 181 8 198 694
515 33 87 20 140 1 164 29 194 23 140 7 170 7 117 5 129 633
530 27 87 31 145 4 166 25 195 17 107 11 135 3 145 11 159 634

Total Volume 115 361 89 565 16 693 99 808 80 477 28 585 23 579 27 629 2587
% App Total. #### 63.9% 15.8% 2.0% 85.8% 12.3% 13.7% 81.5% 4.8% 3.7% 92.1% 4.3%
PHF 0.974 0.902 0.860 0.794

Southbound Westbound Northbound Eastbound
Telegraph Ave West Grand Ave Telegraph Ave West Grand Ave

0.944 0.850 0.930 0.915

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Telegraph Ave West Grand Ave Telegraph Ave West Grand Ave

Southbound Westbound Northbound Eastbound
Telegraph Ave West Grand Ave Telegraph Ave West Grand Ave



City of Oakland Telegraph Ave & 27th Ave Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 3 28 25 56 5 16 3 24 15 38 5 58 39 34 21 94 232
7:15 5 47 12 64 5 15 5 25 8 53 2 63 39 46 17 102 254
7:30 10 43 33 86 6 25 13 44 13 55 9 77 48 53 24 125 332
7:45 9 61 29 99 9 34 13 56 20 62 5 87 48 66 27 141 383

Total 27 179 99 305 25 90 34 149 56 208 21 285 174 199 89 462 1201

8:00 14 67 32 113 5 38 18 61 17 70 4 91 54 66 31 151 416
8:15 10 71 21 102 11 61 23 95 16 84 7 107 70 72 28 170 474
8:30 10 80 23 113 11 43 24 78 18 76 6 100 78 88 29 195 486
8:45 5 59 37 101 10 66 26 102 18 75 2 95 91 76 26 193 491

Total 39 277 113 429 37 208 91 336 69 305 19 393 293 302 114 709 1867

16:00 18 102 82 202 15 102 22 139 44 97 7 148 44 42 25 111 600
16:15 17 92 60 169 14 101 19 134 47 94 11 152 47 53 26 126 581
16:30 19 90 81 190 12 105 25 142 33 93 9 135 42 76 28 146 613
16:45 20 105 69 194 11 98 34 143 42 94 6 142 39 75 28 142 621
Total 74 389 292 755 52 406 100 558 166 378 33 577 172 246 107 525 2415

17:00 26 94 81 201 17 129 23 169 40 92 14 146 53 93 29 175 691
17:15 31 95 76 202 10 122 23 155 36 116 11 163 45 82 27 154 674
17:30 35 92 68 195 17 106 18 141 29 101 8 138 43 96 33 172 646
17:45 28 101 62 191 15 94 19 128 42 113 17 172 29 67 27 123 614
Total 120 382 287 789 59 451 83 593 147 422 50 619 170 338 116 624 2625

Grand Total 260 1227 791 2278 173 1155 308 1636 438 1313 123 1874 809 1085 426 2320 8108
Apprch% #### 53.9% 34.7% 10.6% 70.6% 18.8% 23.4% 70.1% 6.6% 34.9% 46.8% 18.4%
Total % 3.2% 15.1% 9.8% 28.1% 2.1% 14.2% 3.8% 20.2% 5.4% 16.2% 1.5% 23.1% 10.0% 13.4% 5.3% 28.6%

City of Oakland Telegraph Ave & 27th Ave Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 14 67 32 113 5 38 18 61 17 70 4 91 54 66 31 151 416
815 10 71 21 102 11 61 23 95 16 84 7 107 70 72 28 170 474
830 10 80 23 113 11 43 24 78 18 76 6 100 78 88 29 195 486
845 5 59 37 101 10 66 26 102 18 75 2 95 91 76 26 193 491

Total Volume 39 277 113 429 37 208 91 336 69 305 19 393 293 302 114 709 1867
% App Total. 9.1% 64.6% 26.3% 11.0% 61.9% 27.1% 17.6% 77.6% 4.8% 41.3% 42.6% 16.1%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 20 105 69 194 11 98 34 143 42 94 6 142 39 75 28 142 621
500 26 94 81 201 17 129 23 169 40 92 14 146 53 93 29 175 691
515 31 95 76 202 10 122 23 155 36 116 11 163 45 82 27 154 674
530 35 92 68 195 17 106 18 141 29 101 8 138 43 96 33 172 646

Total Volume 112 386 294 792 55 455 98 608 147 403 39 589 180 346 117 643 2632
% App Total. #### 48.7% 37.1% 9.0% 74.8% 16.1% 25.0% 68.4% 6.6% 28.0% 53.8% 18.2%
PHF 0.980 0.899 0.903 0.919

Southbound Westbound Northbound Eastbound
Telegraph Ave 27th Ave Telegraph Ave 27th Ave

0.949 0.824 0.918 0.909

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Telegraph Ave 27th Ave Telegraph Ave 27th Ave

Southbound Westbound Northbound Eastbound
Telegraph Ave 27th Ave Telegraph Ave 27th Ave



City of Oakland Northgate Ave & West Grand Ave Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 92 0 42 134 0 51 13 64 0 0 0 0 17 57 0 74 272
7:15 97 0 52 149 0 99 13 112 0 0 1 1 17 61 0 78 340
7:30 114 0 42 156 0 80 21 101 1 0 1 2 20 66 0 86 345
7:45 122 0 38 160 0 129 23 152 0 0 1 1 21 81 0 102 415

Total 425 0 174 599 0 359 70 429 1 0 3 4 75 265 0 340 1372

8:00 156 0 40 196 0 105 22 127 0 0 0 0 30 81 0 111 434
8:15 179 0 47 226 0 139 30 169 0 0 1 1 32 94 0 126 522
8:30 165 0 42 207 0 133 16 149 0 0 0 0 25 117 0 142 498
8:45 147 0 39 186 0 119 16 135 1 0 0 1 33 108 0 141 463

Total 647 0 168 815 0 496 84 580 1 0 1 2 120 400 0 520 1917

16:00 44 0 18 62 2 110 69 181 0 0 2 2 51 93 0 144 389
16:15 32 0 21 53 0 127 86 213 0 0 0 0 57 95 0 152 418
16:30 44 0 21 65 0 124 91 215 0 1 0 1 79 115 0 194 475
16:45 55 0 26 81 0 122 91 213 0 0 1 1 54 117 0 171 466
Total 175 0 86 261 2 483 337 822 0 1 3 4 241 420 0 661 1748

17:00 27 1 18 46 0 136 90 226 0 0 0 0 57 123 0 180 452
17:15 32 0 24 56 0 146 94 240 0 0 0 0 44 130 1 175 471
17:30 27 0 19 46 0 138 97 235 0 0 0 0 41 132 0 173 454
17:45 31 0 23 54 0 135 58 193 0 0 0 0 46 121 0 167 414
Total 117 1 84 202 0 555 339 894 0 0 0 0 188 506 1 695 1791

Grand Total 1364 1 512 1877 2 1893 830 2725 2 1 7 10 624 1591 1 2216 6828
Apprch% #### 0.1% 27.3% 0.1% 69.5% 30.5% 20.0% 10.0% 70.0% 28.2% 71.8% 0.0%
Total % #### 0.0% 7.5% 27.5% 0.0% 27.7% 12.2% 39.9% 0.0% 0.0% 0.1% 0.1% 9.1% 23.3% 0.0% 32.5%

City of Oakland Northgate Ave & West Grand Ave Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 156 0 40 196 0 105 22 127 0 0 0 0 30 81 0 111 434
815 179 0 47 226 0 139 30 169 0 0 1 1 32 94 0 126 522
830 165 0 42 207 0 133 16 149 0 0 0 0 25 117 0 142 498
845 147 0 39 186 0 119 16 135 1 0 0 1 33 108 0 141 463

Total Volume 647 0 168 815 0 496 84 580 1 0 1 2 120 400 0 520 1917
% App Total. #### 0.0% 20.6% 0.0% 85.5% 14.5% 50.0% 0.0% 50.0% 23.1% 76.9% 0.0%
PHF

PM Peak Hr Begins at: 430 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
430 44 0 21 65 0 124 91 215 0 1 0 1 79 115 0 194 475
445 55 0 26 81 0 122 91 213 0 0 1 1 54 117 0 171 466
500 27 1 18 46 0 136 90 226 0 0 0 0 57 123 0 180 452
515 32 0 24 56 0 146 94 240 0 0 0 0 44 130 1 175 471

Total Volume 158 1 89 248 0 528 366 894 0 1 1 2 234 485 1 720 1864
% App Total. #### 0.4% 35.9% 0.0% 59.1% 40.9% 0.0% 50.0% 50.0% 32.5% 67.4% 0.1%
PHF 0.765 0.931 0.500 0.928

Southbound Westbound Northbound Eastbound
Northgate Ave West Grand Ave Northgate Ave West Grand Ave

0.902 0.858 0.500 0.915

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Northgate Ave West Grand Ave Northgate Ave West Grand Ave

Southbound Westbound Northbound Eastbound
Northgate Ave West Grand Ave Northgate Ave West Grand Ave



City of Oakland Telegraph Ave & West Grand Ave Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 8 33 9 50 3 38 7 48 12 29 3 44 16 74 37 127 269
7:15 9 47 10 66 8 78 14 100 36 41 4 81 17 99 42 158 405
7:30 9 53 10 72 7 63 9 79 31 49 9 89 24 121 45 190 430
7:45 9 66 17 92 11 86 18 115 54 53 7 114 23 118 69 210 531

Total 35 199 46 280 29 265 48 342 133 172 23 328 80 412 193 685 1635

8:00 21 74 21 116 13 81 10 104 37 57 4 98 13 169 80 262 580
8:15 18 82 12 112 13 107 18 138 52 52 6 110 30 171 64 265 625
8:30 17 68 14 99 15 81 8 104 37 51 6 94 27 172 89 288 585
8:45 17 76 18 111 17 87 19 123 44 57 10 111 22 147 70 239 584

Total 73 300 65 438 58 356 55 469 170 217 26 413 92 659 303 1054 2374

16:00 32 69 29 130 2 141 20 163 21 101 4 126 10 97 4 111 530
16:15 15 79 22 116 5 164 21 190 13 94 7 114 8 129 2 139 559
16:30 25 73 18 116 4 162 19 185 19 104 11 134 9 148 6 163 598
16:45 27 95 22 144 4 174 17 195 18 118 8 144 4 136 3 143 626
Total 99 316 91 506 15 641 77 733 71 417 30 518 31 510 15 556 2313

17:00 28 92 16 136 7 189 28 224 22 112 2 136 9 181 8 198 694
17:15 33 87 20 140 1 164 29 194 23 140 7 170 7 117 5 129 633
17:30 27 87 31 145 4 166 25 195 17 107 11 135 3 145 11 159 634
17:45 20 66 28 114 5 172 29 206 18 119 3 140 12 126 11 149 609
Total 108 332 95 535 17 691 111 819 80 478 23 581 31 569 35 635 2570

Grand Total 315 1147 297 1759 119 1953 291 2363 454 1284 102 1840 234 2150 546 2930 8892
Apprch% #### 65.2% 16.9% 5.0% 82.6% 12.3% 24.7% 69.8% 5.5% 8.0% 73.4% 18.6%
Total % 3.5% 12.9% 3.3% 19.8% 1.3% 22.0% 3.3% 26.6% 5.1% 14.4% 1.1% 20.7% 2.6% 24.2% 6.1% 33.0%

City of Oakland Telegraph Ave & West Grand Ave Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 21 74 21 116 13 81 10 104 37 57 4 98 13 169 80 262 580
815 18 82 12 112 13 107 18 138 52 52 6 110 30 171 64 265 625
830 17 68 14 99 15 81 8 104 37 51 6 94 27 172 89 288 585
845 17 76 18 111 17 87 19 123 44 57 10 111 22 147 70 239 584

Total Volume 73 300 65 438 58 356 55 469 170 217 26 413 92 659 303 1054 2374
% App Total. #### 68.5% 14.8% 12.4% 75.9% 11.7% 41.2% 52.5% 6.3% 8.7% 62.5% 28.7%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 27 95 22 144 4 174 17 195 18 118 8 144 4 136 3 143 626
500 28 92 16 136 7 189 28 224 22 112 2 136 9 181 8 198 694
515 33 87 20 140 1 164 29 194 23 140 7 170 7 117 5 129 633
530 27 87 31 145 4 166 25 195 17 107 11 135 3 145 11 159 634

Total Volume 115 361 89 565 16 693 99 808 80 477 28 585 23 579 27 629 2587
% App Total. #### 63.9% 15.8% 2.0% 85.8% 12.3% 13.7% 81.5% 4.8% 3.7% 92.1% 4.3%
PHF 0.974 0.902 0.860 0.794

Southbound Westbound Northbound Eastbound
Telegraph Ave West Grand Ave Telegraph Ave West Grand Ave

0.944 0.850 0.930 0.915

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Telegraph Ave West Grand Ave Telegraph Ave West Grand Ave

Southbound Westbound Northbound Eastbound
Telegraph Ave West Grand Ave Telegraph Ave West Grand Ave



City of Oakland Northgate Ave (NB)/27th St & I-980 EB On-Ramp Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 0 0 0 0 0 18 41 59 0 32 1 33 18 91 0 109 201
7:15 0 0 0 0 0 13 24 37 1 29 2 32 11 106 0 117 186
7:30 0 0 0 0 0 26 47 73 0 42 4 46 19 118 0 137 256
7:45 0 0 0 0 0 23 66 89 0 52 6 58 19 135 0 154 301

Total 0 0 0 0 0 80 178 258 1 155 13 169 67 450 0 517 944

8:00 0 0 0 0 0 25 53 78 1 54 3 58 36 145 0 181 317
8:15 0 0 0 0 0 30 60 90 2 62 5 69 37 172 0 209 368
8:30 0 0 0 0 0 35 48 83 1 49 9 59 24 187 0 211 353
8:45 0 0 0 0 0 37 83 120 0 54 4 58 35 198 0 233 411

Total 0 0 0 0 0 127 244 371 4 219 21 244 132 702 0 834 1449

16:00 0 0 0 0 0 40 202 242 7 182 9 198 73 112 0 185 625
16:15 0 0 0 0 0 53 207 260 1 178 7 186 52 121 0 173 619
16:30 0 0 0 0 0 44 192 236 3 186 14 203 53 128 0 181 620
16:45 0 0 0 0 0 59 196 255 7 171 16 194 57 127 0 184 633
Total 0 0 0 0 0 196 797 993 18 717 46 781 235 488 0 723 2497

17:00 0 0 0 0 0 62 201 263 5 156 19 180 54 156 0 210 653
17:15 0 0 0 0 0 56 188 244 3 169 14 186 47 150 0 197 627
17:30 0 0 0 0 0 37 176 213 6 130 19 155 43 151 0 194 562
17:45 0 0 0 0 0 47 153 200 2 142 22 166 46 108 0 154 520
Total 0 0 0 0 0 202 718 920 16 597 74 687 190 565 0 755 2362

Grand Total 0 0 0 0 0 605 1937 2542 39 1688 154 1881 624 2205 0 2829 7252
Apprch% 0.0% 0.0% 0.0% 0.0% 23.8% 76.2% 2.1% 89.7% 8.2% 22.1% 77.9% 0.0%
Total % 0.0% 0.0% 0.0% 0.0% 0.0% 8.3% 26.7% 35.1% 0.5% 23.3% 2.1% 25.9% 8.6% 30.4% 0.0% 39.0%

City of Oakland Northgate Ave (NB)/27th St & I-980 EB On-Ramp Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 0 0 0 0 0 25 53 78 1 54 3 58 36 145 0 181 317
815 0 0 0 0 0 30 60 90 2 62 5 69 37 172 0 209 368
830 0 0 0 0 0 35 48 83 1 49 9 59 24 187 0 211 353
845 0 0 0 0 0 37 83 120 0 54 4 58 35 198 0 233 411

Total Volume 0 0 0 0 0 127 244 371 4 219 21 244 132 702 0 834 1449
% App Total. 0.0% 0.0% 0.0% 0.0% 34.2% 65.8% 1.6% 89.8% 8.6% 15.8% 84.2% 0.0%
PHF

PM Peak Hr Begins at: 430 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
430 0 0 0 0 0 44 192 236 3 186 14 203 53 128 0 181 620
445 0 0 0 0 0 59 196 255 7 171 16 194 57 127 0 184 633
500 0 0 0 0 0 62 201 263 5 156 19 180 54 156 0 210 653
515 0 0 0 0 0 56 188 244 3 169 14 186 47 150 0 197 627

Total Volume 0 0 0 0 0 221 777 998 18 682 63 763 211 561 0 772 2533
% App Total. 0.0% 0.0% 0.0% 0.0% 22.1% 77.9% 2.4% 89.4% 8.3% 27.3% 72.7% 0.0%
PHF 0.000 0.949 0.940 0.919

Southbound Westbound Northbound Eastbound
Northgate Ave (NB)/27th St I-980 EB On-Ramp Northgate Ave (NB)/27th St I-980 EB On-Ramp

0.000 0.773 0.884 0.895

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Northgate Ave (NB)/27th St I-980 EB On-Ramp Northgate Ave (NB)/27th St I-980 EB On-Ramp

Southbound Westbound Northbound Eastbound
Northgate Ave (NB)/27th St I-980 EB On-Ramp Northgate Ave (NB)/27th St I-980 EB On-Ramp



City of Oakland Northgate Ave (SB)/27th St & I-980 WB Off-Ramp Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 79 140 53 272 0 10 0 10 0 0 0 0 0 26 3 29 311
7:15 86 168 62 316 2 16 0 18 0 0 0 0 0 28 3 31 365
7:30 96 168 59 323 2 24 0 26 0 0 0 0 0 43 5 48 397
7:45 105 177 63 345 4 18 0 22 0 0 0 0 0 48 7 55 422

Total 366 653 237 1256 8 68 0 76 0 0 0 0 0 145 18 163 1495

8:00 136 223 71 430 2 25 0 27 0 0 0 0 0 54 4 58 515
8:15 140 226 97 463 2 30 0 32 0 0 0 0 0 57 9 66 561
8:30 137 213 73 423 1 39 0 40 0 0 0 0 0 62 9 71 534
8:45 164 176 56 396 4 41 0 45 0 0 0 0 0 66 1 67 508

Total 577 838 297 1712 9 135 0 144 0 0 0 0 0 239 23 262 2118

16:00 79 68 50 197 6 42 0 48 0 0 0 0 0 95 7 102 347
16:15 85 54 58 197 2 49 0 51 0 0 0 0 0 91 9 100 348
16:30 83 67 44 194 5 37 0 42 0 0 0 0 0 96 4 100 336
16:45 71 77 45 193 2 56 0 58 0 0 0 0 0 99 8 107 358
Total 318 266 197 781 15 184 0 199 0 0 0 0 0 381 28 409 1389

17:00 78 59 47 184 2 61 0 63 0 0 0 0 0 111 6 117 364
17:15 93 57 31 181 2 55 0 57 0 0 0 0 0 109 10 119 357
17:30 98 49 49 196 4 37 0 41 0 0 0 0 0 104 9 113 350
17:45 84 52 36 172 2 47 0 49 0 0 0 0 0 90 11 101 322
Total 353 217 163 733 10 200 0 210 0 0 0 0 0 414 36 450 1393

Grand Total 1614 1974 894 4482 42 587 0 629 0 0 0 0 0 1179 105 1284 6395
Apprch% #### 44.0% 19.9% 6.7% 93.3% 0.0% 0.0% 0.0% 0.0% 0.0% 91.8% 8.2%
Total % #### 30.9% 14.0% 70.1% 0.7% 9.2% 0.0% 9.8% 0.0% 0.0% 0.0% 0.0% 0.0% 18.4% 1.6% 20.1%

City of Oakland Northgate Ave (SB)/27th St & I-980 WB Off-Ramp Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 136 223 71 430 2 25 0 27 0 0 0 0 0 54 4 58 515
815 140 226 97 463 2 30 0 32 0 0 0 0 0 57 9 66 561
830 137 213 73 423 1 39 0 40 0 0 0 0 0 62 9 71 534
845 164 176 56 396 4 41 0 45 0 0 0 0 0 66 1 67 508

Total Volume 577 838 297 1712 9 135 0 144 0 0 0 0 0 239 23 262 2118
% App Total. #### 48.9% 17.3% 6.3% 93.8% 0.0% 0.0% 0.0% 0.0% 0.0% 91.2% 8.8%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 71 77 45 193 2 56 0 58 0 0 0 0 0 99 8 107 358
500 78 59 47 184 2 61 0 63 0 0 0 0 0 111 6 117 364
515 93 57 31 181 2 55 0 57 0 0 0 0 0 109 10 119 357
530 98 49 49 196 4 37 0 41 0 0 0 0 0 104 9 113 350

Total Volume 340 242 172 754 10 209 0 219 0 0 0 0 0 423 33 456 1429
% App Total. #### 32.1% 22.8% 4.6% 95.4% 0.0% 0.0% 0.0% 0.0% 0.0% 92.8% 7.2%
PHF 0.962 0.869 0.000 0.958

Southbound Westbound Northbound Eastbound
Northgate Ave (SB)/27th St I-980 WB Off-Ramp Northgate Ave (SB)/27th St I-980 WB Off-Ramp

0.924 0.800 0.000 0.923

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

Northgate Ave (SB)/27th St I-980 WB Off-Ramp Northgate Ave (SB)/27th St I-980 WB Off-Ramp

Southbound Westbound Northbound Eastbound
Northgate Ave (SB)/27th St I-980 WB Off-Ramp Northgate Ave (SB)/27th St I-980 WB Off-Ramp



City of Oakland San Pablo Ave & W Grand Ave Date: 05/22/2008

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
7:00 10 30 1 41 1 139 12 152 8 36 3 47 2 41 5 48 288
7:15 14 31 2 47 6 150 21 177 3 40 2 45 3 62 1 66 335
7:30 14 66 0 80 3 110 11 124 11 53 4 68 5 55 6 66 338
7:45 26 60 1 87 2 148 18 168 7 64 7 78 5 62 10 77 410

Total 64 187 4 255 12 547 62 621 29 193 16 238 15 220 22 257 1371

8:00 20 73 0 93 9 126 19 154 8 60 9 77 2 84 5 91 415
8:15 14 58 1 73 7 165 20 192 15 60 8 83 2 92 7 101 449
8:30 23 76 0 99 5 145 21 171 13 59 9 81 2 102 6 110 461
8:45 19 69 0 88 3 148 19 170 11 63 6 80 1 99 4 104 442

Total 76 276 1 353 24 584 79 687 47 242 32 321 7 377 22 406 1767

16:00 23 87 32 142 10 127 20 157 67 86 11 164 29 132 35 196 659
16:15 21 85 31 137 10 109 16 135 60 91 10 161 26 119 28 173 606
16:30 14 73 27 114 8 141 14 163 82 86 14 182 27 160 35 222 681
16:45 23 94 27 144 13 123 15 151 73 105 19 197 32 151 37 220 712
Total 81 339 117 537 41 500 65 606 282 368 54 704 114 562 135 811 2658

17:00 32 83 42 157 6 151 18 175 87 121 25 233 34 160 29 223 788
17:15 25 76 17 118 8 141 11 160 77 78 15 170 19 149 23 191 639
17:30 25 77 35 137 8 126 10 144 75 104 18 197 33 160 25 218 696
17:45 15 81 32 128 9 124 25 158 66 88 14 168 37 165 20 222 676
Total 97 317 126 540 31 542 64 637 305 391 72 768 123 634 97 854 2799

Grand Total 318 1119 248 1685 108 2173 270 2551 663 1194 174 2031 259 1793 276 2328 8595
Apprch% #### 66.4% 14.7% 4.2% 85.2% 10.6% 32.6% 58.8% 8.6% 11.1% 77.0% 11.9%
Total % 3.7% 13.0% 2.9% 19.6% 1.3% 25.3% 3.1% 29.7% 7.7% 13.9% 2.0% 23.6% 3.0% 20.9% 3.2% 27.1%

City of Oakland San Pablo Ave & W Grand Ave Date: 05/22/2008

AM Peak Hr Begins at: 800 AM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
800 20 73 0 93 9 126 19 154 8 60 9 77 2 84 5 91 415
815 14 58 1 73 7 165 20 192 15 60 8 83 2 92 7 101 449
830 23 76 0 99 5 145 21 171 13 59 9 81 2 102 6 110 461
845 19 69 0 88 3 148 19 170 11 63 6 80 1 99 4 104 442

Total Volume 76 276 1 353 24 584 79 687 47 242 32 321 7 377 22 406 1767
% App Total. #### 78.2% 0.3% 3.5% 85.0% 11.5% 14.6% 75.4% 10.0% 1.7% 92.9% 5.4%
PHF

PM Peak Hr Begins at: 445 PM

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int Total
445 23 94 27 144 13 123 15 151 73 105 19 197 32 151 37 220 712
500 32 83 42 157 6 151 18 175 87 121 25 233 34 160 29 223 788
515 25 76 17 118 8 141 11 160 77 78 15 170 19 149 23 191 639
530 25 77 35 137 8 126 10 144 75 104 18 197 33 160 25 218 696

Total Volume 105 330 121 556 35 541 54 630 312 408 77 797 118 620 114 852 2835
% App Total. #### 59.4% 21.8% 5.6% 85.9% 8.6% 39.1% 51.2% 9.7% 13.8% 72.8% 13.4%
PHF 0.885 0.900 0.855 0.955

Southbound Westbound Northbound Eastbound
San Pablo Ave W Grand Ave San Pablo Ave W Grand Ave

0.891 0.895 0.967 0.923

Southbound Westbound Northbound Eastbound

ALL TRAFFIC DATA, INC
(916)771-8700
FAX 786-2879

San Pablo Ave W Grand Ave San Pablo Ave W Grand Ave

Southbound Westbound Northbound Eastbound
San Pablo Ave W Grand Ave San Pablo Ave W Grand Ave





APPENDIX B-2

INTERSECTION LEVEL OF SERVICE 
CALCULATION WORKSHEETS
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Existing Conditions 
AM Peak Hour  

  





HCM Signalized Intersection Capacity Analysis Existing AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 303 551 152 0 0 0 0 230 68 3 117 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.97 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4847 1795 1858
Flt Permitted 0.99 1.00 0.98
Satd. Flow (perm) 1850 1500 1600
Peak-hour factor, PHF 0.95 0.89 0.81 0.92 0.92 0.92 0.92 0.82 0.74 0.38 0.77 0.92
Adj. Flow (vph) 319 619 188 0 0 0 0 280 92 8 152 0
RTOR Reduction (vph) 0 67 0 0 0 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 1059 0 0 0 0 0 346 0 0 160 0
Confl. Peds. (#/hr) 14 14 52 52 1 1 4 4
Confl. Bikes (#/hr) 5 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 925 618 551
v/s Ratio Prot c0.19
v/s Ratio Perm c0.57 0.10
v/c Ratio 1.14 0.56 0.29
Uniform Delay, d1 11.2 12.0 10.7
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 78.0 3.6 1.1
Delay (s) 89.3 15.6 11.7
Level of Service F B B
Approach Delay (s) 89.3 0.0 15.6 11.7
Approach LOS F A B B

Intersection Summary
HCM Average Control Delay 65.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 123 429 120 48 737
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.90 0.85
Flt Protected 0.99 0.98 1.00
Satd. Flow (prot) 3491 3201 1441
Flt Permitted 0.99 0.98 1.00
Satd. Flow (perm) 3491 3201 1441
Peak-hour factor, PHF 0.92 0.75 0.96 0.77 0.86 0.89
Adj. Flow (vph) 0 164 447 156 56 828
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 611 0 626 414
Confl. Peds. (#/hr) 51 2
Confl. Bikes (#/hr) 2
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1265 1152 519
v/s Ratio Prot
v/s Ratio Perm 0.18 0.20 c0.29
v/c Ratio 0.48 0.54 0.80
Uniform Delay, d1 11.1 11.5 12.9
Progression Factor 0.81 1.00 1.00
Incremental Delay, d2 0.6 1.8 12.1
Delay (s) 9.6 13.3 25.0
Level of Service A B C
Approach Delay (s) 9.6 18.0
Approach LOS A B

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 115 483 0 0 0 0 0 938 247 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.96
Flt Protected 0.99 1.00
Satd. Flow (prot) 6328 4877
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6328 4877
Peak-hour factor, PHF 0.93 0.91 0.92 0.92 0.92 0.92 0.92 0.85 0.71 0.92 0.92 0.92
Adj. Flow (vph) 124 531 0 0 0 0 0 1104 348 0 0 0
RTOR Reduction (vph) 0 14 0 0 0 0 0 99 0 0 0 0
Lane Group Flow (vph) 0 641 0 0 0 0 0 1353 0 0 0 0
Confl. Peds. (#/hr) 22 22 59 59 12 12 5 5
Confl. Bikes (#/hr) 6 4 2 1
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2531 1951
v/s Ratio Prot c0.28
v/s Ratio Perm 0.10
v/c Ratio 0.25 0.69
Uniform Delay, d1 9.0 11.2
Progression Factor 0.81 0.75
Incremental Delay, d2 0.2 1.8
Delay (s) 7.5 10.2
Level of Service A B
Approach Delay (s) 7.5 0.0 10.2 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 56 0 0 903 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 64 0 0 912 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 240 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 240 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 91 100 100
cM capacity (veh/h) 720 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 64 228 228 228 228
Volume Left 64 0 0 0 0
Volume Right 0 0 0 0 0
cSH 720 1700 1700 1700 1700
Volume to Capacity 0.09 0.13 0.13 0.13 0.13
Queue Length 95th (ft) 7 0 0 0 0
Control Delay (s) 10.5 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 10.5 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 23.1% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1431 66 275 668 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.98
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6338 6163
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6338 6163
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.87 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1475 76 296 726 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 12 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1539 0 0 1014 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3158 2116
v/s Ratio Prot c0.24
v/s Ratio Perm 0.16
v/c Ratio 0.49 0.48
Uniform Delay, d1 10.0 15.5
Progression Factor 1.00 1.00
Incremental Delay, d2 0.5 0.8
Delay (s) 10.5 16.3
Level of Service B B
Approach Delay (s) 0.0 10.5 16.3 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 34 261 0 0 547 480 116 505 23 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.99 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3513 3539 1548 3488 1531
Flt Permitted 0.83 1.00 1.00 0.99 1.00
Satd. Flow (perm) 2945 3539 1548 3488 1531
Peak-hour factor, PHF 0.85 0.89 0.92 0.96 0.88 0.96 0.85 0.96 0.72 0.92 0.92 0.92
Adj. Flow (vph) 40 293 0 0 622 500 136 526 32 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 186 0 0 15 0 0 0
Lane Group Flow (vph) 0 333 0 0 622 314 0 662 17 0 0 0
Confl. Peds. (#/hr) 35 35 6 6 26 26 2 2
Confl. Bikes (#/hr) 33 6 10 5
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 884 1062 464 1860 817
v/s Ratio Prot 0.18
v/s Ratio Perm 0.11 c0.20 0.19 0.01
v/c Ratio 0.38 0.59 0.68 0.36 0.02
Uniform Delay, d1 16.6 17.8 18.4 8.1 6.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 2.4 7.7 0.5 0.0
Delay (s) 17.8 20.2 26.1 8.6 6.7
Level of Service B C C A A
Approach Delay (s) 17.8 22.8 8.5 0.0
Approach LOS B C A A

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 469 240 0 0 0 0 0 0 125 524 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.95 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6035 5025
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6035 5025
Peak-hour factor, PHF 0.92 0.92 0.86 0.92 0.92 0.92 0.92 0.92 0.92 0.89 0.98 0.92
Adj. Flow (vph) 0 510 279 0 0 0 0 0 0 140 535 0
RTOR Reduction (vph) 0 127 0 0 0 0 0 0 0 0 78 0
Lane Group Flow (vph) 0 662 0 0 0 0 0 0 0 0 597 0
Confl. Peds. (#/hr) 4 4 10 10 8 8 11 11
Confl. Bikes (#/hr) 1 7 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2414 2233
v/s Ratio Prot c0.11
v/s Ratio Perm 0.12
v/c Ratio 0.27 0.27
Uniform Delay, d1 9.1 7.9
Progression Factor 1.00 1.00
Incremental Delay, d2 0.3 0.3
Delay (s) 9.4 8.2
Level of Service A A
Approach Delay (s) 9.4 0.0 0.0 8.2
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 8.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 338 121 0 0 0 0 0 0 22 656 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6067 5067
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6067 5067
Peak-hour factor, PHF 0.92 0.86 0.84 0.92 0.92 0.92 0.92 0.92 0.92 0.55 0.95 0.92
Adj. Flow (vph) 0 393 144 0 0 0 0 0 0 40 691 0
RTOR Reduction (vph) 0 74 0 0 0 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 463 0 0 0 0 0 0 0 0 720 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2326 2196
v/s Ratio Prot c0.08
v/s Ratio Perm 0.14
v/c Ratio 0.20 0.33
Uniform Delay, d1 12.4 11.2
Progression Factor 0.76 1.21
Incremental Delay, d2 0.2 0.4
Delay (s) 9.6 14.0
Level of Service A B
Approach Delay (s) 9.6 0.0 0.0 14.0
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 353 1277 0 0 0 0 0 316 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.97
Flt Protected 0.99 1.00
Satd. Flow (prot) 6290 4893
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6290 4893
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.81
Adj. Flow (vph) 0 0 0 388 1316 0 0 0 0 0 322 80
RTOR Reduction (vph) 0 0 0 0 88 0 0 0 0 0 8 0
Lane Group Flow (vph) 0 0 0 0 1616 0 0 0 0 0 394 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2726 2161
v/s Ratio Prot c0.08
v/s Ratio Perm 0.26
v/c Ratio 0.59 0.18
Uniform Delay, d1 13.0 10.2
Progression Factor 0.48 1.00
Incremental Delay, d2 0.8 0.2
Delay (s) 7.1 10.4
Level of Service A B
Approach Delay (s) 0.0 7.1 0.0 10.4
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 233 39 21 621 0 0 0 0 50 308 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.98 1.00 1.00 0.99
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3435 3529 1589 3345
Flt Permitted 1.00 0.93 0.95 1.00
Satd. Flow (perm) 3435 3292 1589 3345
Peak-hour factor, PHF 0.92 0.75 0.70 0.66 0.96 0.92 0.92 0.92 0.92 0.74 0.96 0.71
Adj. Flow (vph) 0 311 56 32 647 0 0 0 0 68 321 24
RTOR Reduction (vph) 0 32 0 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 335 0 0 679 0 0 0 0 61 340 0
Confl. Peds. (#/hr) 36 36 28 28 18 18 16 16
Confl. Bikes (#/hr) 4 10 3 1
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1450 1390 671 1412
v/s Ratio Prot 0.10
v/s Ratio Perm c0.21 0.04 0.10
v/c Ratio 0.23 0.49 0.09 0.24
Uniform Delay, d1 8.3 9.5 7.8 8.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.2 0.3 0.4
Delay (s) 8.7 10.7 8.1 8.8
Level of Service A B A A
Approach Delay (s) 8.7 10.7 0.0 8.7
Approach LOS A B A A

Intersection Summary
HCM Average Control Delay 9.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing AM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 12 195 9 39 129 0 0 86 34
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 13 212 10 42 140 0 0 93 37

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 119 116 183 130
Volume Left (vph) 13 0 42 0
Volume Right (vph) 0 10 0 37
Hadj (s) 0.09 -0.03 0.08 -0.14
Departure Headway (s) 5.3 5.2 4.7 4.6
Degree Utilization, x 0.18 0.17 0.24 0.17
Capacity (veh/h) 637 654 726 739
Control Delay (s) 8.3 8.1 9.2 8.5
Approach Delay (s) 8.2 9.2 8.5
Approach LOS A A A

Intersection Summary
Delay 8.6
HCM Level of Service A
Intersection Capacity Utilization 33.5% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 128 4 1 763 304 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.96
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1766 3539 3362
Flt Permitted 0.95 0.95 1.00
Satd. Flow (perm) 1766 3379 3362
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 139 4 1 829 330 126
RTOR Reduction (vph) 0 0 0 0 64 0
Lane Group Flow (vph) 143 0 0 830 392 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 2
Actuated Green, G (s) 16.0 22.0 22.0
Effective Green, g (s) 16.0 22.0 22.0
Actuated g/C Ratio 0.36 0.49 0.49
Clearance Time (s) 3.0 4.0 4.0
Lane Grp Cap (vph) 628 1652 1644
v/s Ratio Prot c0.08 0.12
v/s Ratio Perm c0.25
v/c Ratio 0.23 0.50 0.24
Uniform Delay, d1 10.2 7.8 6.7
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.8 1.1 0.3
Delay (s) 11.0 8.9 7.0
Level of Service B A A
Approach Delay (s) 11.0 8.9 7.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing AM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 39 150 78 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 42 163 85 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 97 109 85
Volume Left (vph) 42 0 85
Volume Right (vph) 0 0 0
Hadj (s) 0.25 0.03 0.23
Departure Headway (s) 5.0 4.7 4.6
Degree Utilization, x 0.13 0.14 0.11
Capacity (veh/h) 712 739 747
Control Delay (s) 7.5 7.3 8.2
Approach Delay (s) 7.4 8.2
Approach LOS A A

Intersection Summary
Delay 7.6
HCM Level of Service A
Intersection Capacity Utilization 20.8% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing AM

14: 12th St. & Harrison St 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 51 835 77 121 496 0 0 88 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.99 1.00 0.95
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6271 3459 3302
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 6271 3000 3302
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 55 908 84 132 539 0 0 96 46
RTOR Reduction (vph) 0 0 0 0 23 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 0 0 0 1024 0 0 671 0 0 130 0
Confl. Peds. (#/hr) 30 30 42 42 86 86 50 50
Confl. Bikes (#/hr) 3 1 3
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2247 1575 1734
v/s Ratio Prot 0.04
v/s Ratio Perm 0.16 c0.22
v/c Ratio 0.46 0.43 0.07
Uniform Delay, d1 14.8 8.7 7.0
Progression Factor 1.44 1.00 1.00
Incremental Delay, d2 0.5 0.8 0.1
Delay (s) 21.8 9.6 7.1
Level of Service C A A
Approach Delay (s) 0.0 21.8 9.6 7.1
Approach LOS A C A A

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL2 NBL NBT NBR SBT SBR
Lane Configurations
Volume (vph) 83 31 122 11 104 34 50 29 249 15 311 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 0.95 0.95 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.89 1.00 0.96 0.99 0.99 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3221 1500 1770 3410 3470 3366 1441
Flt Permitted 0.95 1.00 0.95 1.00 0.99 1.00 1.00
Satd. Flow (perm) 3221 1500 1770 3410 3470 3366 1441
Peak-hour factor, PHF 0.79 0.82 0.83 0.69 0.84 0.84 0.94 0.94 0.96 0.75 0.85 0.96
Adj. Flow (vph) 105 38 147 16 124 40 53 31 259 20 366 175
RTOR Reduction (vph) 0 116 0 0 0 0 0 0 6 0 0 0
Lane Group Flow (vph) 94 80 0 16 164 0 0 0 357 0 384 157
Confl. Peds. (#/hr)
Confl. Bikes (#/hr) 2 6
Turn Type custom Split Split Split custom
Protected Phases 1 1 7 7 8 8 8 2 6
Permitted Phases 1 6
Actuated Green, G (s) 16.6 16.6 7.4 7.4 24.0 16.0 36.6
Effective Green, g (s) 16.6 16.6 7.4 7.4 24.0 16.0 36.6
Actuated g/C Ratio 0.21 0.21 0.09 0.09 0.30 0.20 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 668 311 164 315 1041 673 659
v/s Ratio Prot 0.03 0.05 0.01 c0.05 c0.10 c0.11 c0.11
v/s Ratio Perm
v/c Ratio 0.14 0.26 0.10 0.52 0.34 0.57 0.24
Uniform Delay, d1 25.9 26.5 33.2 34.6 21.9 28.9 13.2
Progression Factor 0.89 0.79 0.88 0.89 1.00 1.13 1.11
Incremental Delay, d2 0.4 2.0 0.1 0.7 0.1 0.7 0.8
Delay (s) 23.5 23.0 29.2 31.7 21.9 33.2 15.5
Level of Service C C C C C C B
Approach Delay (s) 23.2 31.5 21.9 27.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement SBR2
Lane Configurations
Volume (vph) 23
Ideal Flow (vphpl) 1900
Total Lost time (s) 4.0
Lane Util. Factor 1.00
Frpb, ped/bikes 1.00
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 1583
Flt Permitted 1.00
Satd. Flow (perm) 1583
Peak-hour factor, PHF 0.96
Adj. Flow (vph) 24
RTOR Reduction (vph) 13
Lane Group Flow (vph) 11
Confl. Peds. (#/hr) 102
Confl. Bikes (#/hr) 10
Turn Type custom
Protected Phases 6
Permitted Phases
Actuated Green, G (s) 36.6
Effective Green, g (s) 36.6
Actuated g/C Ratio 0.46
Clearance Time (s) 4.0
Vehicle Extension (s) 2.0
Lane Grp Cap (vph) 724
v/s Ratio Prot 0.01
v/s Ratio Perm
v/c Ratio 0.02
Uniform Delay, d1 11.9
Progression Factor 1.66
Incremental Delay, d2 0.0
Delay (s) 19.8
Level of Service B
Approach Delay (s)
Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis Existing AM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 332 0 0 654 378 499
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 4.0 4.0
Lane Util. Factor 0.94 0.91 0.95 0.76
Frpb, ped/bikes 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 5085 3539 3510
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 5085 3539 3510
Peak-hour factor, PHF 0.90 0.92 0.92 0.97 0.96 0.90
Adj. Flow (vph) 369 0 0 674 394 554
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 369 0 0 674 394 554
Confl. Peds. (#/hr) 14
Confl. Bikes (#/hr) 2
Turn Type Free
Protected Phases 1 2 2
Permitted Phases Free
Actuated Green, G (s) 11.4 59.6 59.6 80.0
Effective Green, g (s) 11.4 59.6 59.6 80.0
Actuated g/C Ratio 0.14 0.74 0.74 1.00
Clearance Time (s) 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 711 3788 2637 3510
v/s Ratio Prot c0.07 c0.13 0.11
v/s Ratio Perm 0.16
v/c Ratio 0.52 0.18 0.15 0.16
Uniform Delay, d1 31.8 3.0 2.9 0.0
Progression Factor 0.77 1.00 0.98 1.00
Incremental Delay, d2 0.6 0.1 0.1 0.1
Delay (s) 25.1 3.1 3.0 0.1
Level of Service C A A A
Approach Delay (s) 25.1 3.1 1.3
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 6.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.23
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 27.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 53 126 65 345 465 101 103 630 290 28 583 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.94 1.00 0.90 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3433 3539 1479 3433 3539 1485 5032 1419 4940
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.69 1.00 0.80
Satd. Flow (perm) 3433 3539 1479 3433 3539 1485 3506 1419 3947
Peak-hour factor, PHF 0.74 0.81 0.65 0.89 0.80 0.52 0.83 0.88 0.82 0.50 0.93 0.79
Adj. Flow (vph) 72 156 100 388 581 194 124 716 354 56 627 96
RTOR Reduction (vph) 0 0 48 0 0 108 0 0 227 0 19 0
Lane Group Flow (vph) 72 156 52 388 581 86 0 840 127 0 760 0
Confl. Peds. (#/hr) 38 38 34 34 60 60 28 28
Confl. Bikes (#/hr) 12 18 39 9
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 5.6 34.5 34.5 14.5 44.4 44.4 36.0 36.0 36.0
Effective Green, g (s) 5.6 34.5 34.5 14.5 44.4 44.4 36.0 36.0 36.0
Actuated g/C Ratio 0.06 0.34 0.34 0.14 0.44 0.44 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 192 1221 510 498 1571 659 1262 511 1421
v/s Ratio Prot 0.02 0.04 c0.11 c0.16
v/s Ratio Perm 0.04 0.06 c0.24 0.09 0.19
v/c Ratio 0.38 0.13 0.10 0.78 0.37 0.13 0.67 0.25 0.54
Uniform Delay, d1 45.5 22.4 22.2 41.2 18.5 16.4 26.9 22.5 25.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.4 6.9 0.7 0.4 2.8 1.2 1.4
Delay (s) 46.0 22.7 22.6 48.1 19.2 16.8 29.7 23.7 26.8
Level of Service D C C D B B C C C
Approach Delay (s) 27.8 28.4 27.9 26.8
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 129 52 41 130 94 51 405 58 53 350 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.95
Frpb, ped/bikes 0.98 0.96 0.99 1.00
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.96 0.95 0.98 0.99
Flt Protected 1.00 0.99 0.99 0.99
Satd. Flow (prot) 3308 3143 3410 3457
Flt Permitted 0.94 0.87 0.88 0.80
Satd. Flow (perm) 3128 2768 3013 2799
Peak-hour factor, PHF 0.88 0.81 0.76 0.79 0.90 0.87 0.91 0.93 0.91 0.78 0.89 0.79
Adj. Flow (vph) 8 159 68 52 144 108 56 435 64 68 393 28
RTOR Reduction (vph) 0 43 0 0 68 0 0 17 0 0 7 0
Lane Group Flow (vph) 0 192 0 0 236 0 0 538 0 0 482 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1147 1015 1503 840
v/s Ratio Prot c0.04
v/s Ratio Perm 0.06 c0.09 0.13 c0.17
v/c Ratio 0.17 0.23 0.36 0.57
Uniform Delay, d1 12.8 13.2 9.7 17.8
Progression Factor 0.83 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.5 0.7 2.8
Delay (s) 11.0 13.7 10.3 20.6
Level of Service B B B C
Approach Delay (s) 11.0 13.7 10.3 20.6
Approach LOS B B B C

Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 555 53 80 411 61 85 352 76 51 305 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.98 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3355 3321 1762 3539 1532 1760 3424
Flt Permitted 0.27 1.00 0.64 0.49 1.00 1.00 0.52 1.00
Satd. Flow (perm) 501 3355 2152 917 3539 1532 968 3424
Peak-hour factor, PHF 0.71 0.92 0.74 0.83 0.90 0.90 0.63 0.92 0.66 0.55 0.88 0.83
Adj. Flow (vph) 104 603 72 96 457 68 135 383 115 93 347 80
RTOR Reduction (vph) 0 14 0 0 14 0 0 0 48 0 18 0
Lane Group Flow (vph) 104 661 0 0 607 0 135 383 67 93 409 0
Confl. Peds. (#/hr) 34 34 37 37 8 8 10 10
Confl. Bikes (#/hr) 11 8 35 7
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 25.6 25.6 25.6 46.4 46.4 46.4 46.4 46.4
Effective Green, g (s) 25.6 25.6 25.6 46.4 46.4 46.4 46.4 46.4
Actuated g/C Ratio 0.32 0.32 0.32 0.58 0.58 0.58 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 160 1074 689 532 2053 889 561 1986
v/s Ratio Prot 0.20 0.11 0.12
v/s Ratio Perm 0.21 c0.28 c0.15 0.04 0.10
v/c Ratio 0.65 0.62 0.88 0.25 0.19 0.08 0.17 0.21
Uniform Delay, d1 23.4 23.0 25.8 8.3 7.9 7.4 7.8 8.0
Progression Factor 1.00 1.00 0.80 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 0.7 12.2 1.1 0.2 0.2 0.6 0.2
Delay (s) 30.4 23.8 32.8 9.4 8.1 7.5 8.4 8.2
Level of Service C C C A A A A A
Approach Delay (s) 24.7 32.8 8.3 8.3
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 137 66 28 239 247 41 387 31 80 433 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.91 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 0.96 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.99 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4769 3505 1542 1758 3482 1765 3472
Flt Permitted 0.79 0.85 1.00 0.43 1.00 0.49 1.00
Satd. Flow (perm) 3809 3007 1542 799 3482 919 3472
Peak-hour factor, PHF 0.60 0.93 0.92 0.58 0.95 0.85 0.68 0.97 0.86 0.71 0.91 0.60
Adj. Flow (vph) 80 147 72 48 252 291 60 399 36 113 476 60
RTOR Reduction (vph) 0 47 0 0 0 190 0 8 0 0 11 0
Lane Group Flow (vph) 0 252 0 0 300 101 60 427 0 113 525 0
Confl. Peds. (#/hr) 25 25 18 13 19 13 6 6
Confl. Bikes (#/hr) 16 16 59 5 5 59 6
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 29.5 29.5 29.5 44.5 44.5 44.5 44.5
Effective Green, g (s) 29.5 29.5 29.5 44.5 44.5 44.5 44.5
Actuated g/C Ratio 0.35 0.35 0.35 0.52 0.52 0.52 0.52
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 1322 1044 535 418 1823 481 1818
v/s Ratio Prot 0.12 c0.15
v/s Ratio Perm 0.07 c0.10 0.07 0.08 0.12
v/c Ratio 0.19 0.29 0.19 0.14 0.23 0.23 0.29
Uniform Delay, d1 19.4 20.1 19.4 10.4 11.0 11.0 11.4
Progression Factor 1.27 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.7 0.8 0.7 0.3 1.1 0.4
Delay (s) 25.0 20.8 20.2 11.2 11.3 12.1 11.8
Level of Service C C C B B B B
Approach Delay (s) 25.0 20.5 11.3 11.8
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 92 659 303 58 356 55 170 217 26 73 300 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1766 3427 1553 1767 3339 1768 3448 1756 3414
Flt Permitted 0.33 1.00 1.00 0.19 1.00 0.45 1.00 0.59 1.00
Satd. Flow (perm) 615 3427 1553 361 3339 839 3448 1084 3414
Peak-hour factor, PHF 0.77 0.96 0.85 0.85 0.83 0.72 0.82 0.95 0.65 0.87 0.92 0.77
Adj. Flow (vph) 119 686 356 68 429 76 207 228 40 84 326 84
RTOR Reduction (vph) 0 0 258 0 17 0 0 16 0 0 24 0
Lane Group Flow (vph) 119 686 98 68 488 0 207 252 0 84 386 0
Confl. Peds. (#/hr) 4 4 4 4 4 4 11 11
Confl. Bikes (#/hr) 3 7 21 1
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 23.5 23.5 23.5 23.5 23.5 51.0 51.0 37.5 37.5
Effective Green, g (s) 23.5 23.5 23.5 23.5 23.5 51.0 51.0 37.5 37.5
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.60 0.60 0.44 0.44
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 170 947 429 100 923 602 2069 478 1506
v/s Ratio Prot c0.20 0.15 c0.04 0.07 0.11
v/s Ratio Perm 0.19 0.06 0.19 c0.17 0.08
v/c Ratio 0.70 0.72 0.23 0.68 0.53 0.34 0.12 0.18 0.26
Uniform Delay, d1 27.6 27.8 23.8 27.4 26.1 7.9 7.3 14.4 15.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.07 1.08
Incremental Delay, d2 21.3 4.8 1.2 31.4 2.2 0.1 0.1 0.8 0.4
Delay (s) 48.9 32.6 25.0 58.8 28.2 8.0 7.5 16.2 16.6
Level of Service D C C E C A A B B
Approach Delay (s) 32.0 31.9 7.7 16.5
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 24.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 293 302 114 37 208 91 69 305 19 39 277 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 4.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.96 1.00 0.99 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 3388 1766 3368 1760 3483 1764 3343
Flt Permitted 0.47 1.00 0.48 1.00 0.30 1.00 0.43 1.00
Satd. Flow (perm) 880 3388 892 3368 547 3483 797 3343
Peak-hour factor, PHF 0.81 0.86 0.92 0.84 0.79 0.88 0.96 0.91 0.68 0.70 0.87 0.76
Adj. Flow (vph) 362 351 124 44 263 103 72 335 28 56 318 149
RTOR Reduction (vph) 0 23 0 0 33 0 0 10 0 0 88 0
Lane Group Flow (vph) 362 452 0 44 333 0 72 353 0 56 379 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt pm+pt Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 61.5 53.6 48.9 45.5 14.5 14.5 14.5 14.5
Effective Green, g (s) 61.5 53.6 48.9 45.5 14.5 14.5 14.5 14.5
Actuated g/C Ratio 0.72 0.63 0.58 0.54 0.17 0.17 0.17 0.17
Clearance Time (s) 4.5 3.5 4.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 757 2136 548 1803 93 594 136 570
v/s Ratio Prot c0.06 0.13 0.00 0.10 0.10 0.11
v/s Ratio Perm c0.28 0.04 c0.13 0.07
v/c Ratio 0.48 0.21 0.08 0.18 0.77 0.59 0.41 0.67
Uniform Delay, d1 4.4 6.7 7.9 10.2 33.7 32.5 31.4 33.0
Progression Factor 1.00 1.00 0.73 0.64 0.91 0.90 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.0 0.2 28.8 1.0 0.7 2.3
Delay (s) 4.6 6.9 5.8 6.7 59.3 30.3 32.2 35.3
Level of Service A A A A E C C D
Approach Delay (s) 5.9 6.6 35.1 34.9
Approach LOS A A D C

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 166 483 568 104 648 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3419 3431 1414
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3419 3431 1414
Peak-hour factor, PHF 0.91 0.86 0.89 0.70 0.90 0.89
Adj. Flow (vph) 182 562 638 149 720 188
RTOR Reduction (vph) 0 0 21 0 3 123
Lane Group Flow (vph) 182 562 766 0 736 46
Confl. Peds. (#/hr) 14 11 6 6
Confl. Bikes (#/hr) 10 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 12.0 50.3 34.3 21.7 21.7
Effective Green, g (s) 12.0 50.3 34.3 21.7 21.7
Actuated g/C Ratio 0.15 0.63 0.43 0.27 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 266 2225 1466 931 384
v/s Ratio Prot c0.10 0.16 c0.22 c0.21
v/s Ratio Perm 0.03
v/c Ratio 0.68 0.25 0.52 0.79 0.12
Uniform Delay, d1 32.2 6.6 16.8 27.0 22.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.3 1.3 4.3 0.1
Delay (s) 37.9 6.8 18.2 31.4 22.0
Level of Service D A B C C
Approach Delay (s) 14.4 18.2 29.6
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 132 702 0 0 127 244 4 219 21 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.86 0.86 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.92 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1520 4801 4426 1362 4973
Flt Permitted 0.54 0.93 1.00 1.00 1.00
Satd. Flow (perm) 871 4478 4426 1362 4973
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.86 0.74 0.50 0.88 0.58 0.92 0.92 0.92
Adj. Flow (vph) 148 789 0 0 148 330 8 249 36 0 0 0
RTOR Reduction (vph) 0 0 0 0 99 99 0 22 0 0 0 0
Lane Group Flow (vph) 133 804 0 0 214 66 0 271 0 0 0 0
Confl. Peds. (#/hr) 2 2 6 6 4 4
Confl. Bikes (#/hr) 4 3
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 348 1791 1770 545 1989
v/s Ratio Prot 0.05
v/s Ratio Perm 0.15 c0.18 0.05 0.05
v/c Ratio 0.38 0.45 0.12 0.12 0.14
Uniform Delay, d1 8.5 8.8 7.6 7.6 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 0.8 0.1 0.5 0.1
Delay (s) 11.7 9.6 7.7 8.0 7.8
Level of Service B A A A A
Approach Delay (s) 9.9 7.8 7.8 0.0
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 8.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 239 23 9 135 0 0 0 0 577 838 297
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 4984 5060 1610 3366 1583
Flt Permitted 1.00 0.91 0.95 0.99 1.00
Satd. Flow (perm) 4984 4613 1610 3366 1583
Peak-hour factor, PHF 0.92 0.91 0.64 0.56 0.82 0.92 0.92 0.92 0.92 0.88 0.93 0.77
Adj. Flow (vph) 0 263 36 16 165 0 0 0 0 656 901 386
RTOR Reduction (vph) 0 23 0 0 0 0 0 0 0 0 0 187
Lane Group Flow (vph) 0 276 0 0 181 0 0 0 0 505 1052 199
Confl. Peds. (#/hr) 2 2 10 10 6 6
Confl. Bikes (#/hr) 3 4 1
Turn Type Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 8 6 6
Actuated Green, G (s) 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1744 1615 832 1739 818
v/s Ratio Prot c0.06
v/s Ratio Perm 0.04 c0.31 0.31 0.13
v/c Ratio 0.16 0.11 0.61 0.60 0.24
Uniform Delay, d1 13.4 13.2 10.2 10.2 8.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 3.3 1.6 0.7
Delay (s) 13.6 13.3 13.5 11.8 8.7
Level of Service B B B B A
Approach Delay (s) 13.6 13.3 0.0 11.6
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 377 22 24 584 79 47 242 32 76 276 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3536 1523 1757 3539 1549 1756 3459 1760 3537
Flt Permitted 0.95 1.00 0.51 1.00 1.00 0.46 1.00 0.49 1.00
Satd. Flow (perm) 3347 1523 939 3539 1549 858 3459 915 3537
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 8 410 24 26 635 86 48 249 33 83 300 1
RTOR Reduction (vph) 0 0 6 0 0 22 0 19 0 0 1 0
Lane Group Flow (vph) 0 418 18 26 635 64 48 263 0 83 300 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 55.4 55.4 55.4 55.4 55.4 11.6 11.6 11.6 11.6
Effective Green, g (s) 55.4 55.4 55.4 55.4 55.4 11.6 11.6 11.6 11.6
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.15 0.15 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 2472 1125 694 2614 1144 133 535 142 547
v/s Ratio Prot c0.18 0.08 0.08
v/s Ratio Perm 0.12 0.01 0.03 0.04 0.06 c0.09
v/c Ratio 0.17 0.02 0.04 0.24 0.06 0.36 0.49 0.58 0.55
Uniform Delay, d1 2.9 2.6 2.6 3.1 2.7 28.4 29.0 29.5 29.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 0.1 0.2 0.1 0.6 0.3 3.9 0.6
Delay (s) 3.1 2.6 2.7 3.3 2.8 29.0 29.3 33.4 29.9
Level of Service A A A A A C C C C
Approach Delay (s) 3.0 3.3 29.2 30.6
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Existing PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 243 476 69 0 0 0 0 446 62 1 58 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4897 1830 1858
Flt Permitted 0.98 1.00 0.71
Satd. Flow (perm) 1000 1300 1300
Peak-hour factor, PHF 0.86 0.93 0.72 0.25 0.25 0.25 0.25 0.75 0.70 0.25 0.76 0.25
Adj. Flow (vph) 283 512 96 0 0 0 0 595 89 4 76 0
RTOR Reduction (vph) 0 34 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 858 0 0 0 0 0 672 0 0 80 0
Confl. Peds. (#/hr) 9 9 38 38 2 2
Confl. Bikes (#/hr) 11 4 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 500 630 448
v/s Ratio Prot c0.37
v/s Ratio Perm c0.86 0.06
v/c Ratio 1.72 1.07 0.18
Uniform Delay, d1 11.2 14.8 10.3
Progression Factor 1.00 1.00 0.03
Incremental Delay, d2 330.2 55.1 0.8
Delay (s) 341.4 69.8 1.2
Level of Service F E A
Approach Delay (s) 341.4 0.0 69.8 1.2
Approach LOS F A E A

Intersection Summary
HCM Average Control Delay 212.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.45
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 154 524 55 47 608
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.90 0.85
Flt Protected 0.99 0.98 1.00
Satd. Flow (prot) 3501 3192 1441
Flt Permitted 0.99 0.98 1.00
Satd. Flow (perm) 3501 3192 1441
Peak-hour factor, PHF 0.92 0.90 0.86 0.60 0.84 0.94
Adj. Flow (vph) 0 171 609 92 56 647
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 780 0 472 323
Confl. Peds. (#/hr) 46
Confl. Bikes (#/hr) 3
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1268 1149 519
v/s Ratio Prot
v/s Ratio Perm 0.22 0.15 c0.22
v/c Ratio 0.62 0.41 0.62
Uniform Delay, d1 11.8 10.8 11.9
Progression Factor 0.68 1.00 1.00
Incremental Delay, d2 0.2 1.1 5.5
Delay (s) 8.2 11.9 17.4
Level of Service A B B
Approach Delay (s) 8.2 14.1
Approach LOS A B

Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 149 897 0 0 0 0 0 785 329 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.96
Flt Protected 0.99 1.00
Satd. Flow (prot) 6340 4830
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6340 4830
Peak-hour factor, PHF 0.85 0.98 0.25 0.25 0.25 0.25 0.25 0.94 0.96 0.25 0.25 0.25
Adj. Flow (vph) 175 915 0 0 0 0 0 835 343 0 0 0
RTOR Reduction (vph) 0 37 0 0 0 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 1053 0 0 0 0 0 1152 0 0 0 0
Confl. Peds. (#/hr) 22 22 50 50 14 14 6 6
Confl. Bikes (#/hr) 16 1 2 2
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2536 1932
v/s Ratio Prot c0.24
v/s Ratio Perm 0.17
v/c Ratio 0.42 0.60
Uniform Delay, d1 9.7 10.6
Progression Factor 0.99 1.58
Incremental Delay, d2 0.4 1.1
Delay (s) 10.0 18.0
Level of Service B B
Approach Delay (s) 10.0 0.0 18.0 0.0
Approach LOS B A B A

Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 57 0 0 901 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.71 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 80 0 0 979 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 251 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 251 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 89 100 100
cM capacity (veh/h) 712 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 80 245 245 245 245
Volume Left 80 0 0 0 0
Volume Right 0 0 0 0 0
cSH 712 1700 1700 1700 1700
Volume to Capacity 0.11 0.14 0.14 0.14 0.14
Queue Length 95th (ft) 9 0 0 0 0
Control Delay (s) 10.7 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 10.7 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 23.1% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 848 50 149 822 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.98
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6317 6222
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6317 6222
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.78 0.83 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 893 64 180 856 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 7 0 0 45 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 950 0 0 991 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3148 2136
v/s Ratio Prot c0.15
v/s Ratio Perm 0.16
v/c Ratio 0.30 0.46
Uniform Delay, d1 8.9 15.4
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.7
Delay (s) 9.1 16.1
Level of Service A B
Approach Delay (s) 0.0 9.1 16.1 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 53 767 0 0 355 218 171 528 35 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3518 3539 1461 3467 1520
Flt Permitted 0.87 1.00 1.00 0.99 1.00
Satd. Flow (perm) 3078 3539 1461 3467 1520
Peak-hour factor, PHF 0.63 0.86 0.25 0.99 0.96 0.96 0.84 0.92 0.73 0.25 0.25 0.25
Adj. Flow (vph) 84 892 0 0 370 227 204 574 48 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 158 0 0 6 0 0 0
Lane Group Flow (vph) 0 976 0 0 370 70 0 778 42 0 0 0
Confl. Peds. (#/hr) 36 36 52 52 35 35 10 10
Confl. Bikes (#/hr) 5 21 22
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 923 1062 438 1849 811
v/s Ratio Prot 0.10
v/s Ratio Perm c0.32 0.05 0.22 0.03
v/c Ratio 1.06 0.35 0.16 0.42 0.05
Uniform Delay, d1 21.0 16.4 15.4 8.4 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 46.0 0.9 0.8 0.7 0.1
Delay (s) 67.0 17.3 16.2 9.1 6.8
Level of Service E B B A A
Approach Delay (s) 67.0 16.9 9.0 0.0
Approach LOS E B A A

Intersection Summary
HCM Average Control Delay 34.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 812 238 0 0 0 0 0 0 362 1228 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6153 5014
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6153 5014
Peak-hour factor, PHF 0.25 0.99 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.87 0.95 0.25
Adj. Flow (vph) 0 820 259 0 0 0 0 0 0 416 1293 0
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 38 0
Lane Group Flow (vph) 0 1068 0 0 0 0 0 0 0 0 1671 0
Confl. Peds. (#/hr) 4 4 8 8 2 2 12 12
Confl. Bikes (#/hr) 2 2 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2461 2228
v/s Ratio Prot c0.17
v/s Ratio Perm 0.33
v/c Ratio 0.43 0.75
Uniform Delay, d1 9.8 10.4
Progression Factor 1.00 1.00
Incremental Delay, d2 0.6 2.4
Delay (s) 10.4 12.8
Level of Service B B
Approach Delay (s) 10.4 0.0 0.0 12.8
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 760 162 0 0 0 0 0 0 43 729 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.97 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6181 5061
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6181 5061
Peak-hour factor, PHF 0.25 0.96 0.86 0.25 0.25 0.25 0.25 0.25 0.25 0.72 0.93 0.25
Adj. Flow (vph) 0 792 188 0 0 0 0 0 0 60 784 0
RTOR Reduction (vph) 0 55 0 0 0 0 0 0 0 0 15 0
Lane Group Flow (vph) 0 925 0 0 0 0 0 0 0 0 829 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2369 2193
v/s Ratio Prot c0.15
v/s Ratio Perm 0.16
v/c Ratio 0.39 0.38
Uniform Delay, d1 13.4 11.5
Progression Factor 1.00 0.60
Incremental Delay, d2 0.5 0.5
Delay (s) 13.9 7.4
Level of Service B A
Approach Delay (s) 13.9 0.0 0.0 7.4
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 208 786 0 0 0 0 0 582 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 6268 5025
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6268 5025
Peak-hour factor, PHF 0.25 0.25 0.25 0.91 0.97 0.25 0.25 0.25 0.25 0.25 0.86 0.86
Adj. Flow (vph) 0 0 0 229 810 0 0 0 0 0 677 44
RTOR Reduction (vph) 0 0 0 0 69 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 0 0 0 970 0 0 0 0 0 709 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2716 2219
v/s Ratio Prot c0.14
v/s Ratio Perm 0.15
v/c Ratio 0.36 0.32
Uniform Delay, d1 11.4 10.9
Progression Factor 0.45 1.00
Incremental Delay, d2 0.4 0.4
Delay (s) 5.5 11.3
Level of Service A B
Approach Delay (s) 0.0 5.5 0.0 11.3
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 7.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 38.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 538 61 22 468 0 0 0 0 287 501 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.98 1.00
Frt 0.98 1.00 1.00 0.99
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3451 3529 1578 3352
Flt Permitted 1.00 0.91 0.95 1.00
Satd. Flow (perm) 3451 3233 1578 3352
Peak-hour factor, PHF 0.25 0.91 0.76 0.79 0.91 0.25 0.25 0.25 0.25 0.94 0.96 0.67
Adj. Flow (vph) 0 591 80 28 514 0 0 0 0 305 522 24
RTOR Reduction (vph) 0 24 0 0 0 0 0 0 0 0 6 0
Lane Group Flow (vph) 0 647 0 0 542 0 0 0 0 274 571 0
Confl. Peds. (#/hr) 50 50 25 25 17 17 24 24
Confl. Bikes (#/hr) 16 17 2
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1457 1365 666 1415
v/s Ratio Prot c0.19
v/s Ratio Perm 0.17 c0.17 0.17
v/c Ratio 0.44 0.40 0.41 0.40
Uniform Delay, d1 9.2 9.0 9.1 9.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.9 1.9 0.9
Delay (s) 10.2 9.9 11.0 9.9
Level of Service B A B A
Approach Delay (s) 10.2 9.9 0.0 10.2
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing PM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 8 85 5 24 175 0 0 78 27
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 9 92 5 26 190 0 0 85 29

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 55 52 216 114
Volume Left (vph) 9 0 26 0
Volume Right (vph) 0 5 0 29
Hadj (s) 0.11 -0.04 0.06 -0.12
Departure Headway (s) 5.4 5.2 4.4 4.3
Degree Utilization, x 0.08 0.07 0.26 0.14
Capacity (veh/h) 628 649 801 800
Control Delay (s) 7.6 7.4 8.9 8.0
Approach Delay (s) 7.5 8.9 8.0
Approach LOS A A A

Intersection Summary
Delay 8.3
HCM Level of Service A
Intersection Capacity Utilization 34.3% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 162 1 2 666 527 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0 4.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.97
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1773 3539 3411
Flt Permitted 0.95 0.95 1.00
Satd. Flow (perm) 1773 3375 3411
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 176 1 2 724 573 132
RTOR Reduction (vph) 0 0 0 0 40 0
Lane Group Flow (vph) 177 0 0 726 665 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 30.0 13.0 12.0
Effective Green, g (s) 30.0 13.0 12.0
Actuated g/C Ratio 0.60 0.26 0.24
Clearance Time (s) 4.0 3.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 1064 878 819
v/s Ratio Prot c0.10 0.20
v/s Ratio Perm c0.22
v/c Ratio 0.17 0.83 0.81
Uniform Delay, d1 4.4 17.4 17.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.3 8.8 8.6
Delay (s) 4.8 26.2 26.6
Level of Service A C C
Approach Delay (s) 4.8 26.2 26.6
Approach LOS A C C

Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 39.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing PM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 22 154 139 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 24 167 151 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 80 112 151
Volume Left (vph) 24 0 151
Volume Right (vph) 0 0 0
Hadj (s) 0.18 0.03 0.23
Departure Headway (s) 5.1 4.9 4.6
Degree Utilization, x 0.11 0.15 0.19
Capacity (veh/h) 692 709 755
Control Delay (s) 7.5 7.6 8.7
Approach Delay (s) 7.6 8.7
Approach LOS A A

Intersection Summary
Delay 8.1
HCM Level of Service A
Intersection Capacity Utilization 24.1% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing PM

14: 12th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 38 531 64 116 441 0 0 60 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6256 3471 3355
Flt Permitted 1.00 0.87 1.00
Satd. Flow (perm) 6256 3049 3355
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 41 577 70 126 479 0 0 65 24
RTOR Reduction (vph) 0 0 0 0 32 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 0 0 0 656 0 0 605 0 0 78 0
Confl. Peds. (#/hr) 13 13 22 22 52 52 34 34
Confl. Bikes (#/hr) 3 4 4 2
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2242 1601 1761
v/s Ratio Prot 0.02
v/s Ratio Perm 0.10 c0.20
v/c Ratio 0.29 0.38 0.04
Uniform Delay, d1 13.8 8.4 6.9
Progression Factor 1.23 1.00 1.00
Incremental Delay, d2 0.3 0.7 0.0
Delay (s) 17.3 9.1 7.0
Level of Service B A A
Approach Delay (s) 0.0 17.3 9.1 7.0
Approach LOS A B A A

Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 41.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL2 NBL NBT NBR SBT SBR
Lane Configurations
Volume (vph) 256 89 35 7 111 14 75 21 629 20 138 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 0.95 0.95 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.98 1.00 0.98 0.85
Flt Protected 0.95 0.99 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3221 1614 1770 3481 3495 3334 1441
Flt Permitted 0.95 0.99 0.95 1.00 0.99 1.00 1.00
Satd. Flow (perm) 3221 1614 1770 3481 3495 3334 1441
Peak-hour factor, PHF 0.91 0.86 0.73 0.63 0.86 0.86 0.71 0.71 0.88 0.71 0.78 0.89
Adj. Flow (vph) 281 103 48 11 129 16 106 30 715 28 177 108
RTOR Reduction (vph) 0 15 0 0 0 0 0 0 3 0 0 0
Lane Group Flow (vph) 253 164 0 11 145 0 0 0 876 0 199 86
Confl. Peds. (#/hr)
Confl. Bikes (#/hr) 12 7
Turn Type custom Split Split Split custom
Protected Phases 1 1 7 7 8 8 8 2 6
Permitted Phases 1 6
Actuated Green, G (s) 19.3 19.3 7.7 7.7 26.0 11.0 34.3
Effective Green, g (s) 19.3 19.3 7.7 7.7 26.0 11.0 34.3
Actuated g/C Ratio 0.24 0.24 0.10 0.10 0.32 0.14 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 777 389 170 335 1136 458 618
v/s Ratio Prot 0.08 c0.10 0.01 c0.04 c0.25 c0.06 0.06
v/s Ratio Perm
v/c Ratio 0.33 0.42 0.06 0.43 0.77 0.43 0.14
Uniform Delay, d1 25.0 25.6 32.9 34.1 24.3 31.6 13.9
Progression Factor 0.92 0.92 0.78 0.82 1.00 0.85 0.93
Incremental Delay, d2 1.1 3.3 0.1 0.3 3.0 0.2 0.5
Delay (s) 24.1 26.8 25.6 28.2 27.3 27.1 13.3
Level of Service C C C C C C B
Approach Delay (s) 25.2 28.0 27.3 21.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement SBR2
Lane Configurations
Volume (vph) 36
Ideal Flow (vphpl) 1900
Total Lost time (s) 4.0
Lane Util. Factor 1.00
Frpb, ped/bikes 1.00
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 1583
Flt Permitted 1.00
Satd. Flow (perm) 1583
Peak-hour factor, PHF 0.89
Adj. Flow (vph) 40
RTOR Reduction (vph) 23
Lane Group Flow (vph) 17
Confl. Peds. (#/hr) 74
Confl. Bikes (#/hr) 8
Turn Type custom
Protected Phases 6
Permitted Phases
Actuated Green, G (s) 34.3
Effective Green, g (s) 34.3
Actuated g/C Ratio 0.43
Clearance Time (s) 4.0
Vehicle Extension (s) 2.0
Lane Grp Cap (vph) 679
v/s Ratio Prot 0.01
v/s Ratio Perm
v/c Ratio 0.03
Uniform Delay, d1 13.2
Progression Factor 0.94
Incremental Delay, d2 0.1
Delay (s) 12.5
Level of Service B
Approach Delay (s)
Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis Existing PM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 893 0 0 703 624 272
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 4.0 4.0
Lane Util. Factor 0.94 0.91 0.95 0.76
Frpb, ped/bikes 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 5085 3539 3481
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 5085 3539 3481
Peak-hour factor, PHF 0.95 0.95 0.25 0.93 0.99 0.84
Adj. Flow (vph) 940 0 0 756 630 324
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 940 0 0 756 630 324
Confl. Peds. (#/hr) 20
Confl. Bikes (#/hr) 16
Turn Type Free
Protected Phases 1 2 2
Permitted Phases Free
Actuated Green, G (s) 21.9 49.1 49.1 80.0
Effective Green, g (s) 21.9 49.1 49.1 80.0
Actuated g/C Ratio 0.27 0.61 0.61 1.00
Clearance Time (s) 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1366 3121 2172 3481
v/s Ratio Prot c0.19 0.15 c0.18
v/s Ratio Perm 0.09
v/c Ratio 0.69 0.24 0.29 0.09
Uniform Delay, d1 26.0 7.0 7.3 0.0
Progression Factor 0.59 1.00 0.79 1.00
Incremental Delay, d2 1.2 0.2 0.3 0.1
Delay (s) 16.6 7.2 6.1 0.1
Level of Service B A A A
Approach Delay (s) 16.6 7.2 4.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 114 538 110 279 724 36 9 1086 707 2 504 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.92 1.00 0.93 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1484 3433 3539 1459 5081 1466 4912
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.93 1.00 0.93
Satd. Flow (perm) 3433 3539 1484 3433 3539 1459 4709 1466 4580
Peak-hour factor, PHF 0.63 0.92 0.83 0.98 0.93 0.75 0.56 0.92 0.86 0.50 0.96 0.50
Adj. Flow (vph) 181 585 133 285 778 48 16 1180 822 4 525 100
RTOR Reduction (vph) 0 0 74 0 0 29 0 0 262 0 28 0
Lane Group Flow (vph) 181 585 59 285 778 19 0 1196 560 0 601 0
Confl. Peds. (#/hr) 31 31 48 48 42 42 34 34
Confl. Bikes (#/hr) 22 15 22 20
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 9.6 36.5 36.5 12.5 40.4 40.4 36.0 36.0 36.0
Effective Green, g (s) 9.6 36.5 36.5 12.5 40.4 40.4 36.0 36.0 36.0
Actuated g/C Ratio 0.10 0.36 0.36 0.12 0.40 0.40 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 330 1292 542 429 1430 589 1695 528 1649
v/s Ratio Prot 0.05 0.17 c0.08 c0.22
v/s Ratio Perm 0.04 0.01 0.25 c0.38 0.13
v/c Ratio 0.55 0.45 0.11 0.66 0.54 0.03 0.71 1.06 0.36
Uniform Delay, d1 43.1 24.2 21.0 41.7 22.8 18.0 27.5 32.0 23.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.1 0.4 3.0 1.5 0.1 2.5 56.0 0.6
Delay (s) 44.1 25.3 21.4 44.7 24.3 18.1 30.0 88.0 24.2
Level of Service D C C D C B C F C
Approach Delay (s) 28.5 29.2 53.6 24.2
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 39.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 100.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 128 80 51 199 86 92 675 95 37 466 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.95
Frpb, ped/bikes 0.97 0.96 0.99 0.99
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.95 0.96 0.98 0.99
Flt Protected 1.00 0.99 0.99 1.00
Satd. Flow (prot) 3216 3209 3413 3449
Flt Permitted 0.91 0.87 0.73 0.81
Satd. Flow (perm) 2937 2828 2499 2791
Peak-hour factor, PHF 0.79 0.82 0.83 0.91 0.89 0.80 0.92 0.92 0.95 0.71 0.88 0.63
Adj. Flow (vph) 24 156 96 56 224 108 100 734 100 52 530 52
RTOR Reduction (vph) 0 61 0 0 65 0 0 16 0 0 11 0
Lane Group Flow (vph) 0 215 0 0 323 0 0 919 0 0 623 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1077 1037 1314 837
v/s Ratio Prot c0.08
v/s Ratio Perm 0.07 c0.11 c0.26 0.22
v/c Ratio 0.20 0.31 0.70 0.74
Uniform Delay, d1 13.0 13.6 12.1 18.9
Progression Factor 1.92 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.8 3.1 5.9
Delay (s) 25.3 14.4 15.2 24.9
Level of Service C B B C
Approach Delay (s) 25.3 14.4 15.2 24.9
Approach LOS C B B C

Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 69 390 31 90 293 29 208 523 145 43 420 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.98 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1764 3368 3320 1764 3539 1551 1746 3407
Flt Permitted 0.32 1.00 0.64 0.42 1.00 1.00 0.43 1.00
Satd. Flow (perm) 591 3368 2142 771 3539 1551 787 3407
Peak-hour factor, PHF 0.72 0.91 0.65 0.63 0.90 0.52 0.87 0.95 0.79 0.57 0.90 0.84
Adj. Flow (vph) 96 429 48 143 326 56 239 551 184 75 467 108
RTOR Reduction (vph) 0 14 0 0 14 0 0 0 71 0 17 0
Lane Group Flow (vph) 96 463 0 0 511 0 239 551 113 75 558 0
Confl. Peds. (#/hr) 8 8 2 2 8 8 32 32
Confl. Bikes (#/hr) 6 6 4 28
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 23.0 23.0 23.0 49.0 49.0 49.0 49.0 49.0
Effective Green, g (s) 23.0 23.0 23.0 49.0 49.0 49.0 49.0 49.0
Actuated g/C Ratio 0.29 0.29 0.29 0.61 0.61 0.61 0.61 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 170 968 616 472 2168 950 482 2087
v/s Ratio Prot 0.14 0.16 0.16
v/s Ratio Perm 0.16 c0.24 c0.31 0.07 0.10
v/c Ratio 0.56 0.48 0.83 0.51 0.25 0.12 0.16 0.27
Uniform Delay, d1 24.2 23.5 26.7 8.7 7.1 6.5 6.6 7.2
Progression Factor 1.00 1.00 0.90 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.1 8.6 3.8 0.3 0.3 0.7 0.3
Delay (s) 26.8 23.7 32.5 12.6 7.4 6.7 7.3 7.5
Level of Service C C C B A A A A
Approach Delay (s) 24.2 32.5 8.5 7.5
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 16.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 73 202 63 29 330 237 139 580 30 144 579 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.91 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.99 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4790 3519 1536 1767 3502 1767 3453
Flt Permitted 0.77 0.87 1.00 0.31 1.00 0.33 1.00
Satd. Flow (perm) 3720 3073 1536 576 3502 623 3453
Peak-hour factor, PHF 0.68 0.86 0.66 0.73 0.96 0.87 0.83 0.92 0.75 0.82 0.92 0.86
Adj. Flow (vph) 107 235 95 40 344 272 167 630 40 176 629 88
RTOR Reduction (vph) 0 55 0 0 0 96 0 6 0 0 13 0
Lane Group Flow (vph) 0 382 0 0 384 176 167 664 0 176 704 0
Confl. Peds. (#/hr) 32 32 10 10 6 6 5 5
Confl. Bikes (#/hr) 20 18 17 66
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 1576 1302 651 258 1566 279 1544
v/s Ratio Prot 0.19 0.20
v/s Ratio Perm 0.10 c0.12 0.11 c0.29 0.28
v/c Ratio 0.24 0.29 0.27 0.65 0.42 0.63 0.46
Uniform Delay, d1 15.7 16.1 16.0 18.3 16.0 18.1 16.3
Progression Factor 0.84 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.6 1.0 11.9 0.8 10.4 1.0
Delay (s) 13.6 16.7 17.0 30.2 16.9 28.5 17.3
Level of Service B B B C B C B
Approach Delay (s) 13.6 16.8 19.5 19.5
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 103.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 23 579 27 16 693 99 80 447 28 115 361 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1765 3427 1532 1760 3342 1769 3493 1760 3378
Flt Permitted 0.17 1.00 1.00 0.17 1.00 0.40 1.00 0.44 1.00
Satd. Flow (perm) 311 3427 1532 322 3342 751 3493 811 3378
Peak-hour factor, PHF 0.64 0.80 0.61 0.57 0.92 0.85 0.87 0.85 0.64 0.87 0.95 0.72
Adj. Flow (vph) 36 724 44 28 753 116 92 526 44 132 380 124
RTOR Reduction (vph) 0 0 32 0 14 0 0 7 0 0 31 0
Lane Group Flow (vph) 36 724 12 28 855 0 92 563 0 132 473 0
Confl. Peds. (#/hr) 12 12 18 18 3 3 12 12
Confl. Bikes (#/hr) 8 6 10 28
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 23.9 23.9 23.9 23.9 23.9 50.6 50.6 40.7 40.7
Effective Green, g (s) 23.9 23.9 23.9 23.9 23.9 50.6 50.6 40.7 40.7
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.60 0.60 0.48 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 87 964 431 91 940 512 2079 388 1617
v/s Ratio Prot 0.21 c0.26 0.01 c0.16 0.14
v/s Ratio Perm 0.12 0.01 0.09 0.10 c0.16
v/c Ratio 0.41 0.75 0.03 0.31 0.91 0.18 0.27 0.34 0.29
Uniform Delay, d1 24.9 27.8 22.1 24.0 29.5 7.6 8.3 13.8 13.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.87 0.85
Incremental Delay, d2 13.9 5.4 0.1 8.6 14.2 0.1 0.3 2.2 0.4
Delay (s) 38.7 33.2 22.3 32.6 43.7 7.7 8.6 14.2 11.8
Level of Service D C C C D A A B B
Approach Delay (s) 32.9 43.4 8.5 12.3
Approach LOS C D A B

Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 180 346 117 55 455 98 147 403 39 112 386 294
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 4.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.97 1.00 0.98 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 3388 1769 3415 1761 3468 1762 3253
Flt Permitted 0.26 1.00 0.45 1.00 0.25 1.00 0.39 1.00
Satd. Flow (perm) 479 3388 831 3415 463 3468 731 3253
Peak-hour factor, PHF 0.85 0.90 0.89 0.81 0.88 0.72 0.88 0.87 0.70 0.80 0.92 0.91
Adj. Flow (vph) 212 384 131 68 517 136 167 463 56 140 420 323
RTOR Reduction (vph) 0 34 0 0 26 0 0 12 0 0 172 0
Lane Group Flow (vph) 212 481 0 68 627 0 167 507 0 140 571 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt pm+pt Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 45.5 36.1 37.3 32.0 30.1 30.1 30.1 30.1
Effective Green, g (s) 45.5 36.1 37.3 32.0 30.1 30.1 30.1 30.1
Actuated g/C Ratio 0.54 0.42 0.44 0.38 0.35 0.35 0.35 0.35
Clearance Time (s) 4.5 3.5 4.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 399 1439 423 1286 164 1228 259 1152
v/s Ratio Prot c0.06 0.14 0.01 0.18 0.15 0.18
v/s Ratio Perm c0.23 0.06 c0.36 0.19
v/c Ratio 0.53 0.33 0.16 0.49 1.02 0.41 0.54 0.50
Uniform Delay, d1 11.8 16.4 13.9 20.2 27.4 20.8 21.9 21.5
Progression Factor 1.00 1.00 1.54 1.47 1.46 1.48 1.00 1.00
Incremental Delay, d2 0.7 0.6 0.1 1.3 73.1 0.1 1.2 0.1
Delay (s) 12.5 17.0 21.5 31.0 113.2 30.9 23.2 21.6
Level of Service B B C C F C C C
Approach Delay (s) 15.7 30.1 50.9 21.9
Approach LOS B C D C

Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 234 485 528 366 158 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 0.99 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3284 3424 1421
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3284 3424 1421
Peak-hour factor, PHF 0.74 0.93 0.90 0.97 0.72 0.86
Adj. Flow (vph) 316 522 587 377 219 103
RTOR Reduction (vph) 0 0 101 0 5 82
Lane Group Flow (vph) 316 522 863 0 224 11
Confl. Peds. (#/hr) 14 18
Confl. Bikes (#/hr) 7 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 20.4 62.4 38.0 9.6 9.6
Effective Green, g (s) 20.4 62.4 38.0 9.6 9.6
Actuated g/C Ratio 0.26 0.78 0.48 0.12 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 451 2760 1560 411 171
v/s Ratio Prot c0.18 0.15 c0.26 c0.07
v/s Ratio Perm 0.01
v/c Ratio 0.70 0.19 0.55 0.54 0.07
Uniform Delay, d1 27.0 2.3 15.0 33.1 31.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.2 1.4 0.8 0.1
Delay (s) 31.0 2.4 16.4 33.9 31.3
Level of Service C A B C C
Approach Delay (s) 13.2 16.4 33.2
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM

24: 27th Street & Northgate Avenue (NB) 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 211 561 0 0 221 777 18 682 63 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.86 0.86 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.91 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1521 4783 4360 1362 5000
Flt Permitted 0.38 0.84 1.00 1.00 1.00
Satd. Flow (perm) 607 4043 4360 1362 5000
Peak-hour factor, PHF 0.93 0.90 0.25 0.25 0.89 0.97 0.64 0.92 0.83 0.25 0.25 0.25
Adj. Flow (vph) 227 623 0 0 248 801 28 741 76 0 0 0
RTOR Reduction (vph) 0 0 0 0 55 55 0 29 0 0 0 0
Lane Group Flow (vph) 163 687 0 0 594 345 0 816 0 0 0 0
Confl. Peds. (#/hr) 2 2 4 4 3 3
Confl. Bikes (#/hr) 4 5 7
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 243 1617 1744 545 2000
v/s Ratio Prot 0.14
v/s Ratio Perm c0.27 0.17 0.25 0.16
v/c Ratio 0.67 0.42 0.34 0.63 0.41
Uniform Delay, d1 9.8 8.7 8.3 9.6 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.8 0.8 0.5 5.5 0.6
Delay (s) 23.6 9.5 8.9 15.2 9.2
Level of Service C A A B A
Approach Delay (s) 12.2 11.3 9.2 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 423 33 10 209 0 0 0 0 340 242 172
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 0.98 1.00
Satd. Flow (prot) 5014 5069 1605 3328 1558
Flt Permitted 1.00 0.91 0.95 0.98 1.00
Satd. Flow (perm) 5014 4607 1605 3328 1558
Peak-hour factor, PHF 0.25 0.95 0.83 0.63 0.86 0.25 0.25 0.25 0.25 0.87 0.79 0.88
Adj. Flow (vph) 0 445 40 16 243 0 0 0 0 391 306 195
RTOR Reduction (vph) 0 18 0 0 0 0 0 0 0 0 0 94
Lane Group Flow (vph) 0 467 0 0 259 0 0 0 0 227 470 101
Confl. Peds. (#/hr) 4 4 4 4 1 1 3 3
Confl. Bikes (#/hr) 5 9 1 1
Turn Type Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 8 6 6
Actuated Green, G (s) 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1755 1612 829 1719 805
v/s Ratio Prot c0.09
v/s Ratio Perm 0.06 c0.14 0.14 0.06
v/c Ratio 0.27 0.16 0.27 0.27 0.13
Uniform Delay, d1 14.0 13.4 8.2 8.2 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.8 0.4 0.3
Delay (s) 14.4 13.6 9.0 8.6 7.8
Level of Service B B A A A
Approach Delay (s) 14.4 13.6 0.0 8.5
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 36.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 118 620 114 35 541 54 312 408 77 105 330 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.99 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3509 1522 1763 3539 1548 1759 3438 1763 3376
Flt Permitted 0.74 1.00 0.27 1.00 1.00 0.42 1.00 0.42 1.00
Satd. Flow (perm) 2610 1522 504 3539 1548 780 3438 771 3376
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 128 674 124 38 588 59 322 421 79 114 359 132
RTOR Reduction (vph) 0 0 64 0 0 31 0 21 0 0 50 0
Lane Group Flow (vph) 0 802 60 38 588 28 322 479 0 114 441 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 36.0 36.0 36.0 36.0 36.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 36.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.48 0.41 0.41 0.41 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1253 731 242 1699 743 322 1421 319 1395
v/s Ratio Prot 0.17 0.14 0.13
v/s Ratio Perm c0.31 0.04 0.08 0.02 c0.41 0.15
v/c Ratio 0.64 0.08 0.16 0.35 0.04 1.00 0.34 0.36 0.32
Uniform Delay, d1 14.6 10.6 11.0 12.2 10.3 22.0 15.0 15.1 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.2 1.4 0.6 0.1 50.2 0.1 0.3 0.0
Delay (s) 17.2 10.8 12.3 12.7 10.4 72.2 15.1 15.4 14.9
Level of Service B B B B B E B B B
Approach Delay (s) 16.3 12.5 37.4 15.0
Approach LOS B B D B

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 95.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 372 678 187 0 0 0 0 283 84 4 144 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4857 1800 1860
Flt Permitted 0.99 1.00 0.99
Satd. Flow (perm) 1850 1500 1600
Peak-hour factor, PHF 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 392 737 203 0 0 0 0 308 91 4 157 0
RTOR Reduction (vph) 0 57 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 1275 0 0 0 0 0 375 0 0 161 0
Confl. Peds. (#/hr) 14 14 52 52 1 1 4 4
Confl. Bikes (#/hr) 5 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 925 620 551
v/s Ratio Prot c0.21
v/s Ratio Perm c0.69 0.10
v/c Ratio 1.38 0.61 0.29
Uniform Delay, d1 11.2 12.2 10.8
Progression Factor 1.00 1.00 0.94
Incremental Delay, d2 177.1 4.3 1.1
Delay (s) 188.3 16.6 11.1
Level of Service F B B
Approach Delay (s) 188.3 0.0 16.6 11.1
Approach LOS F A B B

Intersection Summary
HCM Average Control Delay 137.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 151 527 147 59 910
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.90 0.85
Flt Protected 0.99 0.98 1.00
Satd. Flow (prot) 3497 3191 1441
Flt Permitted 0.99 0.98 1.00
Satd. Flow (perm) 3497 3191 1441
Peak-hour factor, PHF 0.92 0.92 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 164 549 160 64 989
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 713 0 719 494
Confl. Peds. (#/hr) 51 2
Confl. Bikes (#/hr) 2
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1267 1149 519
v/s Ratio Prot
v/s Ratio Perm 0.20 0.23 c0.34
v/c Ratio 0.56 0.87dr 0.95
Uniform Delay, d1 11.5 11.9 14.0
Progression Factor 0.82 1.00 1.00
Incremental Delay, d2 0.2 2.6 29.2
Delay (s) 9.6 14.5 43.2
Level of Service A B D
Approach Delay (s) 9.6 26.2
Approach LOS A C

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 141 606 0 0 0 0 0 1157 303 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.97
Flt Protected 0.99 1.00
Satd. Flow (prot) 6329 4905
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6329 4905
Peak-hour factor, PHF 0.93 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 152 659 0 0 0 0 0 1258 329 0 0 0
RTOR Reduction (vph) 0 8 0 0 0 0 0 64 0 0 0 0
Lane Group Flow (vph) 0 803 0 0 0 0 0 1523 0 0 0 0
Confl. Peds. (#/hr) 22 22 59 59 12 12 5 5
Confl. Bikes (#/hr) 6 4 2 1
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2532 1962
v/s Ratio Prot c0.31
v/s Ratio Perm 0.13
v/c Ratio 0.32 0.78
Uniform Delay, d1 9.3 11.7
Progression Factor 0.82 0.76
Incremental Delay, d2 0.3 2.2
Delay (s) 7.9 11.1
Level of Service A B
Approach Delay (s) 7.9 0.0 11.1 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 10.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 69 0 0 1113 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 75 0 0 1124 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 293 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 293 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 89 100 100
cM capacity (veh/h) 667 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 75 281 281 281 281
Volume Left 75 0 0 0 0
Volume Right 0 0 0 0 0
cSH 667 1700 1700 1700 1700
Volume to Capacity 0.11 0.17 0.17 0.17 0.17
Queue Length 95th (ft) 9 0 0 0 0
Control Delay (s) 11.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1758 81 338 824 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.98
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6342 6164
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6342 6164
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1812 88 363 896 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 8 0 0 3 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1892 0 0 1256 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3160 2116
v/s Ratio Prot c0.30
v/s Ratio Perm 0.20
v/c Ratio 0.60 0.59
Uniform Delay, d1 10.8 16.2
Progression Factor 1.00 1.00
Incremental Delay, d2 0.8 1.2
Delay (s) 11.6 17.5
Level of Service B B
Approach Delay (s) 0.0 11.6 17.5 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 42 321 0 1 672 590 143 624 28 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.99 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3514 3539 1548 3491 1531
Flt Permitted 0.76 0.95 1.00 0.99 1.00
Satd. Flow (perm) 2687 3378 1548 3491 1531
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.92 0.96 0.92 0.96 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 349 0 1 730 615 155 650 30 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 136 0 0 14 0 0 0
Lane Group Flow (vph) 0 395 0 0 731 479 0 805 16 0 0 0
Confl. Peds. (#/hr) 35 35 6 6 26 26 2 2
Confl. Bikes (#/hr) 33 6 10 5
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 806 1013 464 1862 817
v/s Ratio Prot
v/s Ratio Perm 0.15 0.22 c0.31 0.23 0.01
v/c Ratio 0.49 0.72 1.03 0.43 0.02
Uniform Delay, d1 17.2 18.8 21.0 8.5 6.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 4.4 50.5 0.7 0.0
Delay (s) 19.4 23.2 71.5 9.2 6.6
Level of Service B C E A A
Approach Delay (s) 19.4 45.3 9.1 0.0
Approach LOS B D A A

Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 576 392 0 0 0 0 0 0 195 1019 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.94 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 5981 5036
Flt Permitted 1.00 0.99
Satd. Flow (perm) 5981 5036
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 626 426 0 0 0 0 0 0 212 1040 0
RTOR Reduction (vph) 0 26 0 0 0 0 0 0 0 0 69 0
Lane Group Flow (vph) 0 1026 0 0 0 0 0 0 0 0 1183 0
Confl. Peds. (#/hr) 4 4 10 10 8 8 11 11
Confl. Bikes (#/hr) 1 7 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2392 2238
v/s Ratio Prot c0.17
v/s Ratio Perm 0.23
v/c Ratio 0.43 0.53
Uniform Delay, d1 9.8 9.1
Progression Factor 1.00 1.00
Incremental Delay, d2 0.6 0.9
Delay (s) 10.3 10.0
Level of Service B A
Approach Delay (s) 10.3 0.0 0.0 10.0
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 415 149 0 0 0 0 0 0 42 807 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6071 5068
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6071 5068
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 0 451 162 0 0 0 0 0 0 46 849 0
RTOR Reduction (vph) 0 44 0 0 0 0 0 0 0 0 10 0
Lane Group Flow (vph) 0 569 0 0 0 0 0 0 0 0 885 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2327 2196
v/s Ratio Prot c0.09
v/s Ratio Perm 0.17
v/c Ratio 0.24 0.40
Uniform Delay, d1 12.6 11.7
Progression Factor 0.76 1.08
Incremental Delay, d2 0.2 0.5
Delay (s) 9.8 13.1
Level of Service A B
Approach Delay (s) 9.8 0.0 0.0 13.1
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 39.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 434 1569 0 0 0 0 0 450 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.98
Flt Protected 0.99 1.00
Satd. Flow (prot) 6291 4927
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6291 4927
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 0 0 472 1618 0 0 0 0 0 459 90
RTOR Reduction (vph) 0 0 0 0 88 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 2002 0 0 0 0 0 546 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2726 2176
v/s Ratio Prot c0.11
v/s Ratio Perm 0.32
v/c Ratio 0.73 0.25
Uniform Delay, d1 14.1 10.5
Progression Factor 0.48 1.00
Incremental Delay, d2 1.4 0.3
Delay (s) 8.2 10.8
Level of Service A B
Approach Delay (s) 0.0 8.2 0.0 10.8
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 286 84 84 765 0 0 0 0 126 380 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.97 1.00 1.00 0.99
Flt Protected 1.00 0.99 0.95 1.00
Satd. Flow (prot) 3385 3516 1589 3352
Flt Permitted 1.00 0.88 0.95 1.00
Satd. Flow (perm) 3385 3093 1589 3352
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.96 0.92
Adj. Flow (vph) 0 311 91 91 797 0 0 0 0 137 396 23
RTOR Reduction (vph) 0 53 0 0 0 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 349 0 0 888 0 0 0 0 123 424 0
Confl. Peds. (#/hr) 36 36 28 28 18 18 16 16
Confl. Bikes (#/hr) 4 10 3 1
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1429 1306 671 1415
v/s Ratio Prot 0.10
v/s Ratio Perm c0.29 0.08 0.13
v/c Ratio 0.24 0.68 0.18 0.30
Uniform Delay, d1 8.4 10.5 8.1 8.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 2.9 0.6 0.5
Delay (s) 8.8 13.4 8.7 9.1
Level of Service A B A A
Approach Delay (s) 8.8 13.4 0.0 9.1
Approach LOS A B A A

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 15 240 11 48 158 0 0 106 42
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 16 261 12 52 172 0 0 115 46

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 147 142 224 161
Volume Left (vph) 16 0 52 0
Volume Right (vph) 0 12 0 46
Hadj (s) 0.09 -0.02 0.08 -0.14
Departure Headway (s) 5.5 5.4 4.9 4.8
Degree Utilization, x 0.23 0.21 0.31 0.22
Capacity (veh/h) 613 629 696 703
Control Delay (s) 9.0 8.7 10.1 9.1
Approach Delay (s) 8.8 10.1 9.1
Approach LOS A B A

Intersection Summary
Delay 9.3
HCM Level of Service A
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 157 5 1 937 374 143
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.96
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1764 1863 1777
Flt Permitted 0.95 1.00 1.00
Satd. Flow (perm) 1764 1862 1777
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 171 5 1 1018 407 155
RTOR Reduction (vph) 0 0 0 0 27 0
Lane Group Flow (vph) 176 0 0 1019 535 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 20.0 22.0 22.0
Effective Green, g (s) 20.0 22.0 22.0
Actuated g/C Ratio 0.40 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 706 819 782
v/s Ratio Prot c0.10 0.30
v/s Ratio Perm c0.55
v/c Ratio 0.25 1.24 0.68
Uniform Delay, d1 10.0 14.0 11.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.8 120.1 4.8
Delay (s) 10.8 134.1 16.0
Level of Service B F B
Approach Delay (s) 10.8 134.1 16.0
Approach LOS B F B

Intersection Summary
HCM Average Control Delay 84.0 HCM Level of Service F
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 48 184 96 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 52 200 104 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 119 133 104
Volume Left (vph) 52 0 104
Volume Right (vph) 0 0 0
Hadj (s) 0.25 0.03 0.23
Departure Headway (s) 5.0 4.8 4.7
Degree Utilization, x 0.17 0.18 0.14
Capacity (veh/h) 703 730 728
Control Delay (s) 7.8 7.6 8.5
Approach Delay (s) 7.7 8.5
Approach LOS A A

Intersection Summary
Delay 7.9
HCM Level of Service A
Intersection Capacity Utilization 21.8% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

14: 12th St. & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 63 1026 95 149 609 0 0 108 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 1.00
Frt 0.99 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6314 3505 1780
Flt Permitted 1.00 0.85 1.00
Satd. Flow (perm) 6314 2997 1780
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 68 1115 103 162 662 0 0 117 57
RTOR Reduction (vph) 0 0 0 0 23 0 0 0 0 0 8 0
Lane Group Flow (vph) 0 0 0 0 1263 0 0 824 0 0 166 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2263 1573 935
v/s Ratio Prot 0.09
v/s Ratio Perm 0.20 c0.27
v/c Ratio 0.56 0.52 0.18
Uniform Delay, d1 15.4 9.3 7.5
Progression Factor 1.55 1.00 1.00
Incremental Delay, d2 0.7 1.3 0.4
Delay (s) 24.6 10.6 7.9
Level of Service C B A
Approach Delay (s) 0.0 24.6 10.6 7.9
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL2 EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER SER2
Lane Configurations
Volume (vph) 103 148 190 74 76 352 428 499 108 0 15 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.94 0.95 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.92 1.00 0.95 0.85 0.85 0.85 0.85
Flt Protected 0.95 0.98 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 4707 3486 3230 1441 1583 1583 1491
Flt Permitted 0.95 0.98 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 4707 3486 3230 1441 1583 1583 1491
Peak-hour factor, PHF 0.95 0.92 0.92 0.94 0.94 0.96 0.92 0.96 0.96 0.92 0.95 0.95
Adj. Flow (vph) 108 161 207 79 81 367 465 520 112 0 16 34
RTOR Reduction (vph) 0 151 0 0 0 0 0 0 67 0 0 27
Lane Group Flow (vph) 108 217 0 0 0 527 678 307 45 0 16 7
Confl. Peds. (#/hr) 16 102 32
Confl. Bikes (#/hr) 6 10 2
Turn Type Prot Split Split custom custom custom custom
Protected Phases 5 1 8 8 8 2 6 6
Permitted Phases 1 6 9 2
Actuated Green, G (s) 8.1 21.7 24.0 16.9 30.5 30.5 1.4 16.9
Effective Green, g (s) 8.1 21.7 24.0 16.9 30.5 30.5 1.4 16.9
Actuated g/C Ratio 0.10 0.27 0.30 0.21 0.38 0.38 0.02 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 179 1277 1046 682 549 604 28 315
v/s Ratio Prot c0.06 0.05 c0.15 c0.21 c0.21 0.03
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.60 0.17 0.50 0.99 0.56 0.07 0.57 0.02
Uniform Delay, d1 34.4 22.3 23.1 31.5 19.5 15.8 39.0 25.0
Progression Factor 0.86 1.97 1.00 1.32 1.58 3.37 1.00 1.00
Incremental Delay, d2 5.5 0.3 0.1 31.9 3.9 0.2 16.3 0.0
Delay (s) 35.0 44.2 23.2 73.6 34.7 53.4 55.3 25.0
Level of Service C D C E C D E C
Approach Delay (s) 42.1 23.2 60.7 34.7
Approach LOS D C E C

Intersection Summary
HCM Average Control Delay 46.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 446 57 466 753 284 885
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.91 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 4999 3433 5085 3225 1441
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 4999 3433 5085 3225 1441
Peak-hour factor, PHF 0.92 0.92 0.96 0.92 0.92 0.97
Adj. Flow (vph) 485 62 485 818 309 912
RTOR Reduction (vph) 20 0 0 0 356 368
Lane Group Flow (vph) 527 0 485 818 409 88
Confl. Bikes (#/hr) 2
Turn Type Prot Perm
Protected Phases 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 33.0 18.5 56.5 15.5 15.5
Effective Green, g (s) 33.0 18.5 56.5 15.5 15.5
Actuated g/C Ratio 0.41 0.23 0.71 0.19 0.19
Clearance Time (s) 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2062 794 3591 625 279
v/s Ratio Prot c0.11 c0.14 0.16 c0.13
v/s Ratio Perm 0.06
v/c Ratio 0.26 0.61 0.23 0.66 0.32
Uniform Delay, d1 15.4 27.5 4.1 29.8 27.7
Progression Factor 0.41 0.76 1.02 1.00 1.00
Incremental Delay, d2 0.3 3.1 0.1 2.5 0.7
Delay (s) 6.7 24.2 4.3 32.3 28.4
Level of Service A C A C C
Approach Delay (s) 6.7 11.7 30.8
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 83 188 82 634 637 124 179 847 357 37 958 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.94 1.00 0.90 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3433 3539 1479 3433 3539 1485 5034 1419 4917
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.66 1.00 0.82
Satd. Flow (perm) 3433 3539 1479 3433 3539 1485 3345 1419 4037
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92
Adj. Flow (vph) 90 204 89 689 692 135 195 921 388 40 1030 201
RTOR Reduction (vph) 0 0 9 0 0 76 0 0 248 0 28 0
Lane Group Flow (vph) 90 204 80 689 692 59 0 1116 140 0 1243 0
Confl. Peds. (#/hr) 38 38 34 34 60 60 28 28
Confl. Bikes (#/hr) 12 18 39 9
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 6.0 33.0 33.0 16.0 44.0 44.0 36.0 36.0 36.0
Effective Green, g (s) 6.0 33.0 33.0 16.0 44.0 44.0 36.0 36.0 36.0
Actuated g/C Ratio 0.06 0.33 0.33 0.16 0.44 0.44 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 206 1168 488 549 1557 653 1204 511 1453
v/s Ratio Prot 0.03 0.06 c0.20 c0.20
v/s Ratio Perm 0.05 0.04 c0.33 0.10 0.31
v/c Ratio 0.44 0.17 0.16 1.26 0.44 0.09 2.64dl 0.27 0.86
Uniform Delay, d1 45.4 23.8 23.7 42.0 19.5 16.3 30.7 22.7 29.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.3 0.7 129.1 0.9 0.3 13.5 1.3 6.7
Delay (s) 45.9 24.1 24.5 171.1 20.4 16.6 44.2 24.0 36.3
Level of Service D C C F C B D C D
Approach Delay (s) 29.3 88.6 39.0 36.3
Approach LOS C F D D

Intersection Summary
HCM Average Control Delay 53.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 99.4% ICU Level of Service F
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 8 160 61 48 154 111 60 476 71 67 410 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.91
Frpb, ped/bikes 0.98 0.96 0.99 1.00
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.96 0.95 0.98 0.99
Flt Protected 1.00 0.99 1.00 0.99
Satd. Flow (prot) 3326 3150 3408 4978
Flt Permitted 0.94 0.88 0.86 0.79
Satd. Flow (perm) 3139 2787 2954 3962
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 174 66 52 167 121 65 512 77 73 446 28
RTOR Reduction (vph) 0 42 0 0 77 0 0 17 0 0 10 0
Lane Group Flow (vph) 0 207 0 0 263 0 0 637 0 0 537 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1151 1022 1481 1189
v/s Ratio Prot c0.05
v/s Ratio Perm 0.07 c0.09 c0.16 0.14
v/c Ratio 0.18 0.26 0.43 0.45
Uniform Delay, d1 12.9 13.3 10.1 17.0
Progression Factor 0.90 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.6 0.9 1.2
Delay (s) 12.0 13.9 11.0 18.2
Level of Service B B B B
Approach Delay (s) 12.0 13.9 11.0 18.2
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 98 779 90 98 505 75 113 436 97 96 397 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1753 3357 3324 1764 3539 1528 1762 3435
Flt Permitted 0.25 1.00 0.59 0.42 1.00 1.00 0.45 1.00
Satd. Flow (perm) 468 3357 1980 784 3539 1528 836 3435
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 107 847 98 107 549 82 123 474 105 104 432 88
RTOR Reduction (vph) 0 12 0 0 13 0 0 0 39 0 19 0
Lane Group Flow (vph) 107 933 0 0 725 0 123 474 66 104 501 0
Confl. Peds. (#/hr) 34 34 37 37 8 8 10 10
Confl. Bikes (#/hr) 11 8 35 7
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 32.2 32.2 32.2 39.8 39.8 39.8 39.8 39.8
Effective Green, g (s) 32.2 32.2 32.2 39.8 39.8 39.8 39.8 39.8
Actuated g/C Ratio 0.40 0.40 0.40 0.50 0.50 0.50 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 188 1351 797 390 1761 760 416 1709
v/s Ratio Prot 0.28 0.13 0.15
v/s Ratio Perm 0.23 c0.37 c0.16 0.04 0.12
v/c Ratio 0.57 0.69 0.91 0.32 0.27 0.09 0.25 0.29
Uniform Delay, d1 18.5 19.8 22.5 12.0 11.7 10.6 11.5 11.8
Progression Factor 1.00 1.00 1.25 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.2 13.8 2.1 0.4 0.2 1.4 0.4
Delay (s) 20.9 21.0 42.0 14.1 12.0 10.8 13.0 12.3
Level of Service C C D B B B B B
Approach Delay (s) 21.0 42.0 12.2 12.4
Approach LOS C D B B

Intersection Summary
HCM Average Control Delay 22.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 59 180 98 34 295 303 54 476 38 98 584 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1746 3302 3517 1543 1760 3485 1766 3497
Flt Permitted 0.54 1.00 0.89 1.00 0.33 1.00 0.42 1.00
Satd. Flow (perm) 997 3302 3151 1543 607 3485 774 3497
Peak-hour factor, PHF 0.92 0.93 0.92 0.92 0.95 0.92 0.92 0.97 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 194 107 37 311 329 59 491 41 107 635 48
RTOR Reduction (vph) 0 62 0 0 0 140 0 7 0 0 7 0
Lane Group Flow (vph) 64 239 0 0 348 189 59 525 0 107 676 0
Confl. Peds. (#/hr) 25 25 18 13 19 13 6 6
Confl. Bikes (#/hr) 16 16 59 5 5 59 6
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 422 1398 1335 654 271 1558 346 1563
v/s Ratio Prot 0.07 0.15 c0.19
v/s Ratio Perm 0.06 0.11 c0.12 0.10 0.14
v/c Ratio 0.15 0.17 0.26 0.29 0.22 0.34 0.31 0.43
Uniform Delay, d1 15.1 15.2 15.9 16.1 14.4 15.3 15.1 16.1
Progression Factor 1.68 1.88 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.3 0.5 1.1 1.8 0.6 2.3 0.9
Delay (s) 26.1 28.8 16.4 17.2 16.2 15.9 17.4 17.0
Level of Service C C B B B B B B
Approach Delay (s) 28.3 16.8 15.9 17.0
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 96.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 113 903 372 71 439 69 209 267 32 119 370 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1766 3427 1553 1768 3348 1768 3471 1757 3430
Flt Permitted 0.31 1.00 1.00 0.16 1.00 0.39 1.00 0.56 1.00
Satd. Flow (perm) 571 3427 1553 297 3348 731 3471 1036 3430
Peak-hour factor, PHF 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92 0.92
Adj. Flow (vph) 123 941 404 77 477 75 227 281 35 129 402 87
RTOR Reduction (vph) 0 0 285 0 14 0 0 5 0 0 20 0
Lane Group Flow (vph) 123 941 119 77 538 0 227 311 0 129 469 0
Confl. Peds. (#/hr) 4 4 4 4 4 4 11 11
Confl. Bikes (#/hr) 3 7 21 1
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 25.1 25.1 25.1 25.1 25.1 49.4 49.4 35.3 35.3
Effective Green, g (s) 25.1 25.1 25.1 25.1 25.1 49.4 49.4 35.3 35.3
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.58 0.58 0.42 0.42
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 169 1012 459 88 989 542 2017 430 1424
v/s Ratio Prot c0.27 0.16 c0.05 0.09 0.14
v/s Ratio Perm 0.22 0.08 0.26 c0.20 0.12
v/c Ratio 0.73 0.93 0.26 0.88 0.54 0.42 0.15 0.30 0.33
Uniform Delay, d1 26.9 29.1 22.9 28.5 25.1 8.9 8.2 16.6 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.07 1.09
Incremental Delay, d2 23.8 15.7 1.4 65.9 2.1 0.2 0.2 1.7 0.6
Delay (s) 50.7 44.8 24.2 94.4 27.3 9.1 8.4 19.5 18.9
Level of Service D D C F C A A B B
Approach Delay (s) 39.7 35.5 8.7 19.1
Approach LOS D D A B

Intersection Summary
HCM Average Control Delay 29.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 360 392 145 45 263 112 87 375 23 48 356 139
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1863 1561 1765 1863 1546 1761 3498 1765 3367
Flt Permitted 0.46 1.00 1.00 0.51 1.00 1.00 0.27 1.00 0.38 1.00
Satd. Flow (perm) 858 1863 1561 955 1863 1546 503 3498 706 3367
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 391 426 158 49 286 122 91 408 25 52 387 151
RTOR Reduction (vph) 0 0 65 0 0 64 0 7 0 0 63 0
Lane Group Flow (vph) 391 426 93 49 286 58 91 426 0 52 475 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 58.3 50.3 50.3 43.7 40.2 40.2 17.7 17.7 17.7 17.7
Effective Green, g (s) 58.3 50.3 50.3 43.7 40.2 40.2 17.7 17.7 17.7 17.7
Actuated g/C Ratio 0.69 0.59 0.59 0.51 0.47 0.47 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 734 1102 924 524 881 731 105 728 147 701
v/s Ratio Prot c0.09 0.23 0.00 0.15 0.12 0.14
v/s Ratio Perm c0.28 0.06 0.04 0.04 c0.18 0.07
v/c Ratio 0.53 0.39 0.10 0.09 0.32 0.08 0.87 0.58 0.35 0.68
Uniform Delay, d1 6.2 9.2 7.5 10.3 13.9 12.3 32.5 30.3 28.8 31.0
Progression Factor 1.00 1.00 1.00 0.72 0.68 0.41 0.92 0.90 1.00 1.00
Incremental Delay, d2 0.4 1.0 0.2 0.0 1.0 0.2 45.5 0.7 0.5 2.1
Delay (s) 6.6 10.2 7.8 7.5 10.5 5.2 75.3 27.9 29.3 33.1
Level of Service A B A A B A E C C C
Approach Delay (s) 8.4 8.8 36.2 32.8
Approach LOS A A D C

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 204 602 698 132 857 205
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3438 3432 1414
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3438 3432 1414
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 222 654 759 143 932 223
RTOR Reduction (vph) 0 0 18 0 2 137
Lane Group Flow (vph) 222 654 884 0 952 64
Confl. Peds. (#/hr) 14 11 6 6
Confl. Bikes (#/hr) 10 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 13.1 46.6 29.5 25.4 25.4
Effective Green, g (s) 13.1 46.6 29.5 25.4 25.4
Actuated g/C Ratio 0.16 0.58 0.37 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 290 2061 1268 1090 449
v/s Ratio Prot c0.13 0.18 c0.26 c0.28
v/s Ratio Perm 0.05
v/c Ratio 0.77 0.32 0.70 0.87 0.14
Uniform Delay, d1 32.0 8.6 21.5 25.8 19.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.3 0.4 3.2 7.7 0.1
Delay (s) 42.3 9.0 24.6 33.5 19.6
Level of Service D A C C B
Approach Delay (s) 17.4 24.6 31.0
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 162 872 0 0 156 312 5 270 26 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.95 0.88 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1608 3387 3539 2787 5008
Flt Permitted 0.64 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1091 3218 3539 2787 5008
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 176 948 0 0 170 339 5 293 28 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 203 0 17 0 0 0 0
Lane Group Flow (vph) 158 966 0 0 170 136 0 309 0 0 0 0
Confl. Peds. (#/hr) 2 2 6 6 4 4
Confl. Bikes (#/hr) 4 3
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 436 1287 1416 1115 2003
v/s Ratio Prot 0.05
v/s Ratio Perm 0.14 c0.30 0.05 0.06
v/c Ratio 0.36 0.75 0.12 0.12 0.15
Uniform Delay, d1 8.4 10.3 7.6 7.6 7.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 4.1 0.2 0.2 0.2
Delay (s) 10.7 14.4 7.7 7.8 7.8
Level of Service B B A A A
Approach Delay (s) 13.8 7.8 7.8 0.0
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 294 28 11 166 0 0 0 0 730 1092 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 3539 1558 3527 1610 3370 1583
Flt Permitted 1.00 1.00 0.93 0.95 0.99 1.00
Satd. Flow (perm) 3539 1558 3296 1610 3370 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92
Adj. Flow (vph) 0 320 30 12 180 0 0 0 0 793 1174 382
RTOR Reduction (vph) 0 0 20 0 0 0 0 0 0 0 0 185
Lane Group Flow (vph) 0 320 11 0 192 0 0 0 0 634 1333 197
Confl. Peds. (#/hr) 2 2 10 10 6 6
Confl. Bikes (#/hr) 3 4 1
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6 6
Actuated Green, G (s) 21.0 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1239 545 1154 832 1741 818
v/s Ratio Prot c0.09
v/s Ratio Perm 0.01 0.06 0.39 0.40 0.12
v/c Ratio 0.26 0.02 0.17 0.76 0.77 0.24
Uniform Delay, d1 13.9 12.8 13.5 11.6 11.6 8.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 0.3 6.5 3.3 0.7
Delay (s) 14.4 12.8 13.8 18.1 14.9 8.7
Level of Service B B B B B A
Approach Delay (s) 14.3 13.8 0.0 14.7
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 9 463 27 29 718 97 50 257 34 81 293 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3536 1523 1759 3539 1549 1757 3460 1761 3537
Flt Permitted 0.94 1.00 0.46 1.00 1.00 0.46 1.00 0.48 1.00
Satd. Flow (perm) 3332 1523 857 3539 1549 844 3460 895 3537
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 10 503 29 32 780 105 52 265 35 88 318 1
RTOR Reduction (vph) 0 0 8 0 0 29 0 19 0 0 0 0
Lane Group Flow (vph) 0 513 21 32 780 76 52 281 0 88 319 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 54.0 54.0 54.0 54.0 54.0 13.0 13.0 13.0 13.0
Effective Green, g (s) 54.0 54.0 54.0 54.0 54.0 13.0 13.0 13.0 13.0
Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.72 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 2399 1097 617 2548 1115 146 600 155 613
v/s Ratio Prot c0.22 0.08 0.09
v/s Ratio Perm 0.15 0.01 0.04 0.05 0.06 c0.10
v/c Ratio 0.21 0.02 0.05 0.31 0.07 0.36 0.47 0.57 0.52
Uniform Delay, d1 3.5 3.0 3.1 3.8 3.1 27.3 27.9 28.4 28.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.2 0.3 0.1 0.5 0.2 2.8 0.4
Delay (s) 3.7 3.0 3.2 4.1 3.2 27.9 28.1 31.3 28.5
Level of Service A A A A A C C C C
Approach Delay (s) 3.6 4.0 28.1 29.1
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 302 617 86 0 0 0 0 534 74 1 69 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4921 1832 1862
Flt Permitted 0.99 1.00 0.84
Satd. Flow (perm) 1000 1300 1300
Peak-hour factor, PHF 0.92 0.93 0.92 0.25 0.25 0.25 0.25 0.92 0.92 0.92 0.92 0.25
Adj. Flow (vph) 328 663 93 0 0 0 0 580 80 1 75 0
RTOR Reduction (vph) 0 25 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 1060 0 0 0 0 0 649 0 0 76 0
Confl. Peds. (#/hr) 9 9 38 38 2 2
Confl. Bikes (#/hr) 11 4 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 500 631 448
v/s Ratio Prot c0.35
v/s Ratio Perm c1.06 0.06
v/c Ratio 2.12 1.03 0.17
Uniform Delay, d1 11.2 14.8 10.3
Progression Factor 1.00 1.00 0.05
Incremental Delay, d2 510.3 43.3 0.7
Delay (s) 521.5 58.0 1.3
Level of Service F E A
Approach Delay (s) 521.5 0.0 58.0 1.3
Approach LOS F A E A

Intersection Summary
HCM Average Control Delay 331.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.67
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 184 627 68 58 756
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.89 0.85
Flt Protected 0.99 0.99 1.00
Satd. Flow (prot) 3500 3169 1441
Flt Permitted 0.99 0.99 1.00
Satd. Flow (perm) 3500 3169 1441
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.94
Adj. Flow (vph) 0 200 682 74 63 804
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 882 0 539 402
Confl. Peds. (#/hr) 46
Confl. Bikes (#/hr) 3
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1268 1141 519
v/s Ratio Prot
v/s Ratio Perm 0.25 0.17 c0.28
v/c Ratio 0.70 0.47 0.77
Uniform Delay, d1 12.2 11.1 12.8
Progression Factor 0.76 1.00 1.00
Incremental Delay, d2 0.3 1.4 10.8
Delay (s) 9.6 12.5 23.6
Level of Service A B C
Approach Delay (s) 9.6 17.2
Approach LOS A B

Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 1198 0 0 0 0 0 947 728 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.94
Flt Protected 0.99 1.00
Satd. Flow (prot) 6348 4710
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6348 4710
Peak-hour factor, PHF 0.92 0.98 0.25 0.25 0.25 0.25 0.25 0.94 0.96 0.25 0.25 0.25
Adj. Flow (vph) 201 1222 0 0 0 0 0 1007 758 0 0 0
RTOR Reduction (vph) 0 20 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 1403 0 0 0 0 0 1757 0 0 0 0
Confl. Peds. (#/hr) 22 22 50 50 14 14 6 6
Confl. Bikes (#/hr) 16 1 2 2
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2539 1884
v/s Ratio Prot c0.37
v/s Ratio Perm 0.22
v/c Ratio 0.55 1.17dr
Uniform Delay, d1 10.4 12.9
Progression Factor 0.88 1.45
Incremental Delay, d2 0.6 8.6
Delay (s) 9.8 27.4
Level of Service A C
Approach Delay (s) 9.8 0.0 27.4 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 71 0 0 1084 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 77 0 0 1178 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 301 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 301 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 88 100 100
cM capacity (veh/h) 663 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 77 295 295 295 295
Volume Left 77 0 0 0 0
Volume Right 0 0 0 0 0
cSH 663 1700 1700 1700 1700
Volume to Capacity 0.12 0.17 0.17 0.17 0.17
Queue Length 95th (ft) 10 0 0 0 0
Control Delay (s) 11.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 26.3% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1054 62 283 989 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.97
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6330 6163
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6330 6163
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.92 0.92 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 1109 67 308 1030 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 4 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1172 0 0 1314 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3154 2116
v/s Ratio Prot c0.19
v/s Ratio Perm 0.21
v/c Ratio 0.37 0.62
Uniform Delay, d1 9.3 16.4
Progression Factor 1.00 1.00
Incremental Delay, d2 0.3 1.4
Delay (s) 9.6 17.8
Level of Service A B
Approach Delay (s) 0.0 9.6 17.8 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 14.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 66 953 0 0 441 271 205 637 42 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3524 3539 1461 3472 1520
Flt Permitted 0.88 1.00 1.00 0.99 1.00
Satd. Flow (perm) 3113 3539 1461 3472 1520
Peak-hour factor, PHF 0.92 0.92 0.25 0.99 0.96 0.96 0.92 0.92 0.92 0.25 0.25 0.25
Adj. Flow (vph) 72 1036 0 0 459 282 223 692 46 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 117 0 0 3 0 0 0
Lane Group Flow (vph) 0 1108 0 0 459 165 0 915 43 0 0 0
Confl. Peds. (#/hr) 36 36 52 52 35 35 10 10
Confl. Bikes (#/hr) 5 21 22
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 934 1062 438 1852 811
v/s Ratio Prot 0.13
v/s Ratio Perm c0.36 0.11 0.26 0.03
v/c Ratio 1.19 0.43 0.38 0.49 0.05
Uniform Delay, d1 21.0 16.9 16.6 8.9 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 94.7 1.3 2.5 0.9 0.1
Delay (s) 115.7 18.2 19.0 9.8 6.8
Level of Service F B B A A
Approach Delay (s) 115.7 18.5 9.7 0.0
Approach LOS F B A A

Intersection Summary
HCM Average Control Delay 53.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1170 353 0 0 0 0 0 0 472 1514 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6148 5014
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6148 5014
Peak-hour factor, PHF 0.25 0.99 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.95 0.25
Adj. Flow (vph) 0 1182 384 0 0 0 0 0 0 513 1594 0
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 1562 0 0 0 0 0 0 0 0 2096 0
Confl. Peds. (#/hr) 4 4 8 8 2 2 12 12
Confl. Bikes (#/hr) 2 2 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2459 2228
v/s Ratio Prot c0.25
v/s Ratio Perm 0.42
v/c Ratio 0.64 0.94
Uniform Delay, d1 10.9 11.9
Progression Factor 1.00 1.00
Incremental Delay, d2 1.3 9.5
Delay (s) 12.1 21.4
Level of Service B C
Approach Delay (s) 12.1 0.0 0.0 21.4
Approach LOS B A A C

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1010 201 0 0 0 0 0 0 51 956 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.97 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6205 5068
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6205 5068
Peak-hour factor, PHF 0.25 0.96 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.93 0.25
Adj. Flow (vph) 0 1052 218 0 0 0 0 0 0 55 1028 0
RTOR Reduction (vph) 0 25 0 0 0 0 0 0 0 0 10 0
Lane Group Flow (vph) 0 1245 0 0 0 0 0 0 0 0 1073 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2379 2196
v/s Ratio Prot c0.20
v/s Ratio Perm 0.21
v/c Ratio 0.52 0.49
Uniform Delay, d1 14.3 12.2
Progression Factor 0.84 0.57
Incremental Delay, d2 0.8 0.7
Delay (s) 12.7 7.7
Level of Service B A
Approach Delay (s) 12.7 0.0 0.0 7.7
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 258 977 0 0 0 0 0 780 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 6270 5029
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6270 5029
Peak-hour factor, PHF 0.25 0.25 0.25 0.92 0.97 0.25 0.25 0.25 0.25 0.25 0.92 0.92
Adj. Flow (vph) 0 0 0 280 1007 0 0 0 0 0 848 51
RTOR Reduction (vph) 0 0 0 0 40 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 0 0 0 1247 0 0 0 0 0 888 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2717 2221
v/s Ratio Prot c0.18
v/s Ratio Perm 0.20
v/c Ratio 0.46 0.40
Uniform Delay, d1 12.0 11.4
Progression Factor 0.56 1.00
Incremental Delay, d2 0.5 0.5
Delay (s) 7.3 11.9
Level of Service A B
Approach Delay (s) 0.0 7.3 0.0 11.9
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 9.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 669 76 34 582 0 0 0 0 472 683 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.98 1.00
Frt 0.98 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 0.99
Satd. Flow (prot) 3463 3528 1578 3342
Flt Permitted 1.00 0.90 0.95 0.99
Satd. Flow (perm) 3463 3169 1578 3342
Peak-hour factor, PHF 0.25 0.92 0.92 0.92 0.92 0.25 0.25 0.25 0.25 0.94 0.96 0.92
Adj. Flow (vph) 0 727 83 37 633 0 0 0 0 502 711 27
RTOR Reduction (vph) 0 20 0 0 0 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 790 0 0 670 0 0 0 0 402 833 0
Confl. Peds. (#/hr) 50 50 25 25 17 17 24 24
Confl. Bikes (#/hr) 16 17 2
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1462 1338 666 1411
v/s Ratio Prot c0.23
v/s Ratio Perm 0.21 c0.25 0.25
v/c Ratio 0.54 0.50 0.60 0.59
Uniform Delay, d1 9.7 9.5 10.1 10.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 1.3 4.0 1.8
Delay (s) 11.2 10.9 14.1 11.8
Level of Service B B B B
Approach Delay (s) 11.2 10.9 0.0 12.6
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 10 106 6 27 195 0 0 87 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 11 115 7 29 212 0 0 95 33

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 68 64 241 127
Volume Left (vph) 11 0 29 0
Volume Right (vph) 0 7 0 33
Hadj (s) 0.11 -0.04 0.06 -0.12
Departure Headway (s) 5.5 5.3 4.5 4.4
Degree Utilization, x 0.10 0.09 0.30 0.16
Capacity (veh/h) 615 635 782 777
Control Delay (s) 7.9 7.7 9.3 8.2
Approach Delay (s) 7.8 9.3 8.2
Approach LOS A A A

Intersection Summary
Delay 8.6
HCM Level of Service A
Intersection Capacity Utilization 35.6% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 181 1 2 828 655 150
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.97
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1772 1863 1805
Flt Permitted 0.95 0.73 1.00
Satd. Flow (perm) 1772 1363 1805
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 197 1 2 900 712 163
RTOR Reduction (vph) 0 0 0 0 16 0
Lane Group Flow (vph) 198 0 0 902 859 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 20.0 22.0 22.0
Effective Green, g (s) 20.0 22.0 22.0
Actuated g/C Ratio 0.40 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 709 600 794
v/s Ratio Prot c0.11 0.48
v/s Ratio Perm c0.66
v/c Ratio 0.28 1.50 1.08
Uniform Delay, d1 10.1 14.0 14.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.0 235.1 56.3
Delay (s) 11.1 249.1 70.3
Level of Service B F E
Approach Delay (s) 11.1 249.1 70.3
Approach LOS B F E

Intersection Summary
HCM Average Control Delay 146.0 HCM Level of Service F
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 27 191 155 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 29 208 168 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 99 138 168
Volume Left (vph) 29 0 168
Volume Right (vph) 0 0 0
Hadj (s) 0.18 0.03 0.23
Departure Headway (s) 5.1 5.0 4.7
Degree Utilization, x 0.14 0.19 0.22
Capacity (veh/h) 685 701 735
Control Delay (s) 7.7 7.9 9.0
Approach Delay (s) 7.9 9.0
Approach LOS A A

Intersection Summary
Delay 8.3
HCM Level of Service A
Intersection Capacity Utilization 25.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

14: 12th Street & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 47 660 80 130 492 0 0 67 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6291 3503 3396
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 6291 3056 3396
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 51 717 87 141 535 0 0 73 27
RTOR Reduction (vph) 0 0 0 0 32 0 0 0 0 0 13 0
Lane Group Flow (vph) 0 0 0 0 823 0 0 676 0 0 87 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2254 1604 1783
v/s Ratio Prot 0.03
v/s Ratio Perm 0.13 c0.22
v/c Ratio 0.37 0.42 0.05
Uniform Delay, d1 14.2 8.7 6.9
Progression Factor 1.49 1.00 1.00
Incremental Delay, d2 0.4 0.8 0.1
Delay (s) 21.6 9.5 7.0
Level of Service C A A
Approach Delay (s) 0.0 21.6 9.5 7.0
Approach LOS A C A A

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL2 EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER SER2
Lane Configurations
Volume (vph) 14 472 158 166 51 840 199 409 90 0 78 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.94 0.95 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 0.48 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.92 0.85 0.85 0.85 0.85
Flt Protected 0.95 0.96 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 841 4873 3503 3132 1441 1583 1583 1554
Flt Permitted 0.95 0.96 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 841 4873 3503 3132 1441 1583 1583 1554
Peak-hour factor, PHF 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.95
Adj. Flow (vph) 15 513 172 180 55 913 216 445 98 0 82 28
RTOR Reduction (vph) 0 88 0 0 0 0 0 0 54 0 0 21
Lane Group Flow (vph) 15 597 0 0 0 1148 439 222 44 0 82 7
Confl. Peds. (#/hr) 22 74
Confl. Bikes (#/hr) 7 8 7
Turn Type Prot Split Split custom custom custom custom
Protected Phases 5 1 8 8 8 2 6 6
Permitted Phases 1 6 9 2
Actuated Green, G (s) 0.8 14.7 16.0 17.2 31.1 31.1 6.1 17.2
Effective Green, g (s) 0.8 14.7 16.0 17.2 31.1 31.1 6.1 17.2
Actuated g/C Ratio 0.01 0.21 0.23 0.25 0.44 0.44 0.09 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 10 1023 801 770 640 703 138 382
v/s Ratio Prot 0.02 c0.12 c0.33 c0.14 0.15 0.03
v/s Ratio Perm c0.05 0.00
v/c Ratio 1.50 0.58 1.43 0.57 0.35 0.06 0.59 0.02
Uniform Delay, d1 34.6 24.9 27.0 23.2 12.8 11.1 30.8 20.0
Progression Factor 1.00 1.00 1.00 1.26 1.40 2.43 1.00 1.00
Incremental Delay, d2 478.8 2.4 202.1 0.6 1.4 0.2 4.5 0.0
Delay (s) 513.4 27.3 229.1 29.8 19.3 27.1 35.3 20.0
Level of Service F C F C B C D C
Approach Delay (s) 37.7 229.1 26.4 31.4
Approach LOS D F C C

Intersection Summary
HCM Average Control Delay 115.2 HCM Level of Service F
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1113 146 830 387 299 845
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.91 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 4994 3433 5085 3230 1441
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 4994 3433 5085 3230 1441
Peak-hour factor, PHF 0.95 0.92 0.99 0.92 0.92 0.93
Adj. Flow (vph) 1172 159 838 421 325 909
RTOR Reduction (vph) 25 0 0 0 319 318
Lane Group Flow (vph) 1306 0 838 421 462 136
Confl. Bikes (#/hr) 16
Turn Type Prot Perm
Protected Phases 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 19.0 41.0 21.0 21.0
Effective Green, g (s) 18.0 19.0 41.0 21.0 21.0
Actuated g/C Ratio 0.26 0.27 0.59 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1284 932 2978 969 432
v/s Ratio Prot c0.26 c0.24 0.08 c0.14
v/s Ratio Perm 0.09
v/c Ratio 1.02 0.90 0.14 0.48 0.32
Uniform Delay, d1 26.0 24.6 6.5 20.0 18.9
Progression Factor 0.96 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.5 13.3 0.1 1.7 1.9
Delay (s) 37.6 37.9 6.6 21.7 20.8
Level of Service D D A C C
Approach Delay (s) 37.6 27.4 21.4
Approach LOS D C C

Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 244 669 137 373 900 45 11 1345 1279 2 645 129
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.92 1.00 0.93 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1483 3433 3539 1459 5083 1466 4899
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.93 1.00 0.94
Satd. Flow (perm) 3433 3539 1483 3433 3539 1459 4729 1466 4589
Peak-hour factor, PHF 0.92 0.92 0.92 0.98 0.93 0.92 0.92 0.92 0.92 0.92 0.96 0.92
Adj. Flow (vph) 265 727 149 381 968 49 12 1462 1390 2 672 140
RTOR Reduction (vph) 0 0 41 0 0 24 0 0 247 0 32 0
Lane Group Flow (vph) 265 727 108 381 968 25 0 1474 1143 0 782 0
Confl. Peds. (#/hr) 31 31 48 48 42 42 34 34
Confl. Bikes (#/hr) 22 15 22 20
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 12.0 34.6 34.6 14.4 38.0 38.0 36.0 36.0 36.0
Effective Green, g (s) 12.0 34.6 34.6 14.4 38.0 38.0 36.0 36.0 36.0
Actuated g/C Ratio 0.12 0.35 0.35 0.14 0.38 0.38 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 412 1224 513 494 1345 554 1702 528 1652
v/s Ratio Prot 0.08 0.21 c0.11 c0.27
v/s Ratio Perm 0.07 0.02 0.31 c0.78 0.17
v/c Ratio 0.64 0.59 0.21 0.77 0.72 0.04 0.87 2.16 0.47
Uniform Delay, d1 42.0 26.9 23.1 41.2 26.5 19.6 29.8 32.0 24.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 2.1 0.9 6.7 3.3 0.2 6.2 530.4 1.0
Delay (s) 44.5 29.0 24.0 47.9 29.8 19.7 36.0 562.4 25.7
Level of Service D C C D C B D F C
Approach Delay (s) 32.0 34.4 291.4 25.7
Approach LOS C C F C

Intersection Summary
HCM Average Control Delay 151.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.36
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 136.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 162 99 63 294 124 109 804 117 45 568 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.91
Frpb, ped/bikes 0.97 0.97 0.99 0.99
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.95 0.96 0.98 0.99
Flt Protected 1.00 0.99 0.99 1.00
Satd. Flow (prot) 3219 3236 3410 4989
Flt Permitted 0.90 0.87 0.72 0.80
Satd. Flow (perm) 2900 2832 2474 4026
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92
Adj. Flow (vph) 26 176 108 68 320 135 118 874 123 49 617 42
RTOR Reduction (vph) 0 68 0 0 46 0 0 16 0 0 12 0
Lane Group Flow (vph) 0 242 0 0 477 0 0 1099 0 0 696 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1063 1038 1305 1208
v/s Ratio Prot c0.10
v/s Ratio Perm 0.08 c0.17 c0.31 0.17
v/c Ratio 0.23 0.46 0.84 0.58
Uniform Delay, d1 13.1 14.5 13.5 17.8
Progression Factor 2.10 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.5 6.7 2.0
Delay (s) 28.1 15.9 20.2 19.8
Level of Service C B C B
Approach Delay (s) 28.1 15.9 20.2 19.8
Approach LOS C B C B

Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 86 487 42 112 366 36 342 679 173 58 506 108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 0.99 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1764 3380 3350 1765 3539 1551 1752 3415
Flt Permitted 0.30 1.00 0.61 0.37 1.00 1.00 0.34 1.00
Satd. Flow (perm) 561 3380 2076 681 3539 1551 635 3415
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 529 46 122 398 39 372 715 188 63 550 117
RTOR Reduction (vph) 0 10 0 0 8 0 0 0 71 0 16 0
Lane Group Flow (vph) 93 565 0 0 551 0 372 715 117 63 651 0
Confl. Peds. (#/hr) 8 8 2 2 8 8 32 32
Confl. Bikes (#/hr) 6 6 4 28
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 24.1 24.1 24.1 47.9 47.9 47.9 47.9 47.9
Effective Green, g (s) 24.1 24.1 24.1 47.9 47.9 47.9 47.9 47.9
Actuated g/C Ratio 0.30 0.30 0.30 0.60 0.60 0.60 0.60 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 169 1018 625 408 2119 929 380 2045
v/s Ratio Prot 0.17 0.20 0.19
v/s Ratio Perm 0.17 c0.27 c0.55 0.08 0.10
v/c Ratio 0.55 0.56 0.88 0.91 0.34 0.13 0.17 0.32
Uniform Delay, d1 23.4 23.5 26.6 14.2 8.1 7.0 7.1 8.0
Progression Factor 1.00 1.00 1.08 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.4 13.2 27.1 0.4 0.3 0.9 0.4
Delay (s) 25.6 23.8 42.0 41.3 8.5 7.2 8.1 8.4
Level of Service C C D D A A A A
Approach Delay (s) 24.1 42.0 17.9 8.3
Approach LOS C D B A

Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 91 252 75 48 438 283 175 687 35 202 683 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1747 3379 3519 1536 1767 3509 1768 3454
Flt Permitted 0.43 1.00 0.88 1.00 0.25 1.00 0.28 1.00
Satd. Flow (perm) 783 3379 3095 1536 459 3509 512 3454
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 99 274 82 52 456 308 190 747 38 220 742 103
RTOR Reduction (vph) 0 33 0 0 0 67 0 4 0 0 13 0
Lane Group Flow (vph) 99 323 0 0 508 241 190 781 0 220 832 0
Confl. Peds. (#/hr) 32 32 10 10 6 6 5 5
Confl. Bikes (#/hr) 20 18 17 66
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 332 1431 1311 651 205 1569 229 1544
v/s Ratio Prot 0.10 0.22 0.24
v/s Ratio Perm 0.13 c0.16 0.16 0.41 c0.43
v/c Ratio 0.30 0.23 0.39 0.37 0.93 0.50 0.96 0.54
Uniform Delay, d1 16.2 15.6 16.9 16.8 22.2 16.7 22.8 17.1
Progression Factor 0.87 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.3 0.9 1.6 46.3 1.1 50.1 1.4
Delay (s) 15.9 13.7 17.8 18.4 68.4 17.8 72.9 18.5
Level of Service B B B B E B E B
Approach Delay (s) 14.1 18.0 27.7 29.7
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 24.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 722 34 20 893 141 99 566 35 144 449 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3427 1532 1761 3340 1769 3504 1761 3405
Flt Permitted 0.17 1.00 1.00 0.17 1.00 0.35 1.00 0.40 1.00
Satd. Flow (perm) 308 3427 1532 306 3340 654 3504 748 3405
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 32 785 37 22 971 153 108 615 38 157 473 121
RTOR Reduction (vph) 0 0 26 0 14 0 0 5 0 0 23 0
Lane Group Flow (vph) 32 785 11 22 1110 0 108 648 0 157 571 0
Confl. Peds. (#/hr) 12 12 18 18 3 3 12 12
Confl. Bikes (#/hr) 8 6 10 28
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 24.2 24.2 24.2 24.2 24.2 50.3 50.3 40.0 40.0
Effective Green, g (s) 24.2 24.2 24.2 24.2 24.2 50.3 50.3 40.0 40.0
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.59 0.59 0.47 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 88 976 436 87 951 463 2074 352 1602
v/s Ratio Prot 0.23 c0.33 0.02 c0.18 0.17
v/s Ratio Perm 0.10 0.01 0.07 0.12 c0.21
v/c Ratio 0.36 0.80 0.02 0.25 1.17 0.23 0.31 0.45 0.36
Uniform Delay, d1 24.3 28.2 21.9 23.4 30.4 8.0 8.7 15.1 14.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.27 1.29
Incremental Delay, d2 11.2 7.0 0.1 6.9 86.6 0.1 0.4 3.5 0.5
Delay (s) 35.5 35.2 22.0 30.3 117.0 8.1 9.1 22.7 19.0
Level of Service D D C C F A A C B
Approach Delay (s) 34.7 115.3 8.9 19.8
Approach LOS C F A B

Intersection Summary
HCM Average Control Delay 52.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 415 140 66 660 117 210 506 48 139 480 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1554 1769 1863 1552 1764 3482 1763 3257
Flt Permitted 0.12 1.00 1.00 0.34 1.00 1.00 0.18 1.00 0.35 1.00
Satd. Flow (perm) 227 1863 1554 636 1863 1552 339 3482 654 3257
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 234 451 152 72 717 127 228 550 52 151 522 397
RTOR Reduction (vph) 0 0 93 0 0 81 0 9 0 0 162 0
Lane Group Flow (vph) 234 451 59 72 717 46 228 593 0 151 757 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 33.1 33.1 33.7 28.3 28.3 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 33.1 33.1 33.7 28.3 28.3 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.40 0.33 0.33 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 300 725 605 324 620 517 132 1352 254 1264
v/s Ratio Prot c0.09 0.24 0.01 c0.38 0.17 0.23
v/s Ratio Perm 0.30 0.04 0.07 0.03 c0.67 0.23
v/c Ratio 0.78 0.62 0.10 0.22 1.16 0.09 1.73 0.44 0.59 0.60
Uniform Delay, d1 18.1 20.9 16.5 16.7 28.4 19.5 26.0 19.2 20.7 20.7
Progression Factor 1.00 1.00 1.00 1.56 1.40 2.59 0.76 0.66 1.00 1.00
Incremental Delay, d2 11.4 4.0 0.3 0.1 86.3 0.3 354.3 0.1 2.5 0.5
Delay (s) 29.5 24.9 16.8 26.2 126.2 50.8 374.1 12.8 23.2 21.2
Level of Service C C B C F D F B C C
Approach Delay (s) 24.7 107.9 112.0 21.5
Approach LOS C F F C

Intersection Summary
HCM Average Control Delay 64.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 100.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 291 604 658 493 206 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 0.99 0.85
Flt Protected 0.95 1.00 1.00 0.96 1.00
Satd. Flow (prot) 1770 3539 3269 3416 1421
Flt Permitted 0.95 1.00 1.00 0.96 1.00
Satd. Flow (perm) 1770 3539 3269 3416 1421
Peak-hour factor, PHF 0.92 0.93 0.92 0.97 0.92 0.92
Adj. Flow (vph) 316 649 715 508 224 121
RTOR Reduction (vph) 0 0 125 0 8 93
Lane Group Flow (vph) 316 649 1098 0 231 13
Confl. Peds. (#/hr) 14 18
Confl. Bikes (#/hr) 7 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 20.4 62.2 37.8 9.8 9.8
Effective Green, g (s) 20.4 62.2 37.8 9.8 9.8
Actuated g/C Ratio 0.26 0.78 0.47 0.12 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 451 2752 1545 418 174
v/s Ratio Prot c0.18 0.18 c0.34 c0.07
v/s Ratio Perm 0.01
v/c Ratio 0.70 0.24 0.71 0.55 0.07
Uniform Delay, d1 27.0 2.4 16.8 33.0 31.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.2 2.8 0.9 0.1
Delay (s) 31.0 2.6 19.6 33.9 31.2
Level of Service C A B C C
Approach Delay (s) 11.9 19.6 33.1
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 252 672 0 0 264 1069 22 876 78 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.95 0.88 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1609 3384 3539 2787 5011
Flt Permitted 0.58 0.94 1.00 1.00 1.00
Satd. Flow (perm) 975 3181 3539 2787 5011
Peak-hour factor, PHF 0.93 0.92 0.25 0.25 0.92 0.97 0.92 0.92 0.92 0.25 0.25 0.25
Adj. Flow (vph) 271 730 0 0 287 1102 24 952 85 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 46 0 25 0 0 0 0
Lane Group Flow (vph) 244 757 0 0 287 1056 0 1036 0 0 0 0
Confl. Peds. (#/hr) 2 2 4 4 3 3
Confl. Bikes (#/hr) 4 5 7
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 390 1272 1416 1115 2004
v/s Ratio Prot 0.08
v/s Ratio Perm 0.25 0.24 c0.38 0.21
v/c Ratio 0.63 0.60 0.20 0.95 0.52
Uniform Delay, d1 9.6 9.4 7.8 11.6 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 2.1 0.3 17.0 1.0
Delay (s) 17.0 11.5 8.2 28.5 10.0
Level of Service B B A C B
Approach Delay (s) 12.8 24.3 10.0 0.0
Approach LOS B C B A

Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 506 39 12 250 0 0 0 0 412 307 205
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 0.98 1.00
Satd. Flow (prot) 3539 1552 3531 1605 3325 1558
Flt Permitted 1.00 1.00 0.93 0.95 0.98 1.00
Satd. Flow (perm) 3539 1552 3285 1605 3325 1558
Peak-hour factor, PHF 0.25 0.95 0.92 0.92 0.92 0.25 0.25 0.25 0.25 0.92 0.92 0.92
Adj. Flow (vph) 0 533 42 13 272 0 0 0 0 448 334 223
RTOR Reduction (vph) 0 0 27 0 0 0 0 0 0 0 0 108
Lane Group Flow (vph) 0 533 15 0 285 0 0 0 0 255 527 115
Confl. Peds. (#/hr) 4 4 4 4 1 1 3 3
Confl. Bikes (#/hr) 5 9 1 1
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6 6
Actuated Green, G (s) 21.0 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1239 543 1150 829 1718 805
v/s Ratio Prot c0.15
v/s Ratio Perm 0.01 0.09 c0.16 0.16 0.07
v/c Ratio 0.43 0.03 0.25 0.31 0.31 0.14
Uniform Delay, d1 14.9 12.8 13.9 8.3 8.3 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.1 0.5 1.0 0.5 0.4
Delay (s) 16.0 12.9 14.4 9.3 8.8 7.9
Level of Service B B B A A A
Approach Delay (s) 15.8 14.4 0.0 8.7
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 147 770 142 43 672 67 367 480 91 124 389 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.99 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3509 1522 1765 3539 1548 1762 3438 1764 3378
Flt Permitted 0.65 1.00 0.19 1.00 1.00 0.36 1.00 0.35 1.00
Satd. Flow (perm) 2317 1522 355 3539 1548 662 3438 650 3378
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 160 837 154 47 730 73 378 495 94 135 423 154
RTOR Reduction (vph) 0 0 80 0 0 38 0 21 0 0 49 0
Lane Group Flow (vph) 0 997 74 47 730 35 378 568 0 135 528 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 36.0 36.0 36.0 36.0 36.0 32.0 32.0 32.0 32.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 36.0 32.0 32.0 32.0 32.0
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.48 0.43 0.43 0.43 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1112 731 170 1699 743 282 1467 277 1441
v/s Ratio Prot 0.21 0.17 0.16
v/s Ratio Perm c0.43 0.05 0.13 0.02 c0.57 0.21
v/c Ratio 0.90 0.10 0.28 0.43 0.05 1.34 0.39 0.49 0.37
Uniform Delay, d1 17.8 10.7 11.7 12.8 10.4 21.5 14.8 15.6 14.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.3 0.3 4.0 0.8 0.1 175.2 0.1 0.5 0.1
Delay (s) 29.1 10.9 15.7 13.6 10.5 196.7 14.8 16.1 14.7
Level of Service C B B B B F B B B
Approach Delay (s) 26.7 13.4 85.9 14.9
Approach LOS C B F B

Intersection Summary
HCM Average Control Delay 36.9 HCM Level of Service D
HCM Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 100.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 451 823 226 0 0 0 0 343 101 4 174 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4857 1800 1861
Flt Permitted 0.99 1.00 0.99
Satd. Flow (perm) 1850 1500 1600
Peak-hour factor, PHF 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 475 895 246 0 0 0 0 373 110 4 189 0
RTOR Reduction (vph) 0 57 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 1559 0 0 0 0 0 459 0 0 193 0
Confl. Peds. (#/hr) 14 14 52 52 1 1 4 4
Confl. Bikes (#/hr) 5 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 925 620 551
v/s Ratio Prot c0.26
v/s Ratio Perm c0.84 0.12
v/c Ratio 1.69 0.74 0.35
Uniform Delay, d1 11.2 13.0 11.0
Progression Factor 1.00 1.00 0.88
Incremental Delay, d2 313.1 7.8 1.1
Delay (s) 324.4 20.8 10.8
Level of Service F C B
Approach Delay (s) 324.4 0.0 20.8 10.8
Approach LOS F A C B

Intersection Summary
HCM Average Control Delay 234.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 183 639 179 72 1108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.90 0.85
Flt Protected 0.99 0.98 1.00
Satd. Flow (prot) 3497 3191 1441
Flt Permitted 0.99 0.98 1.00
Satd. Flow (perm) 3497 3191 1441
Peak-hour factor, PHF 0.92 0.92 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 199 666 195 78 1204
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 865 0 875 602
Confl. Peds. (#/hr) 51 2
Confl. Bikes (#/hr) 2
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1267 1149 519
v/s Ratio Prot
v/s Ratio Perm 0.25 0.27 c0.42
v/c Ratio 0.68 1.06dr 1.16
Uniform Delay, d1 12.2 12.7 14.4
Progression Factor 0.87 1.00 1.00
Incremental Delay, d2 0.3 4.8 91.7
Delay (s) 10.9 17.5 106.1
Level of Service B B F
Approach Delay (s) 10.9 53.6
Approach LOS B D

Intersection Summary
HCM Average Control Delay 37.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 171 746 0 0 0 0 0 1408 368 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.97
Flt Protected 0.99 1.00
Satd. Flow (prot) 6330 4905
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6330 4905
Peak-hour factor, PHF 0.93 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 184 811 0 0 0 0 0 1530 400 0 0 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 38 0 0 0 0
Lane Group Flow (vph) 0 992 0 0 0 0 0 1892 0 0 0 0
Confl. Peds. (#/hr) 22 22 59 59 12 12 5 5
Confl. Bikes (#/hr) 6 4 2 1
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2532 1962
v/s Ratio Prot c0.39
v/s Ratio Perm 0.16
v/c Ratio 0.39 0.96
Uniform Delay, d1 9.6 13.2
Progression Factor 0.82 0.78
Incremental Delay, d2 0.3 8.5
Delay (s) 8.3 18.7
Level of Service A B
Approach Delay (s) 8.3 0.0 18.7 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 83 0 0 1353 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 90 0 0 1367 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 354 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 354 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 85 100 100
cM capacity (veh/h) 612 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 90 342 342 342 342
Volume Left 90 0 0 0 0
Volume Right 0 0 0 0 0
cSH 612 1700 1700 1700 1700
Volume to Capacity 0.15 0.20 0.20 0.20 0.20
Queue Length 95th (ft) 13 0 0 0 0
Control Delay (s) 11.9 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.9 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 30.9% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 2132 98 410 1002 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.98
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6341 6164
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6341 6164
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 2198 107 441 1089 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 4 0 0 1 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 2301 0 0 1529 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3160 2116
v/s Ratio Prot c0.36
v/s Ratio Perm 0.25
v/c Ratio 0.73 0.72
Uniform Delay, d1 11.9 17.2
Progression Factor 1.00 1.00
Incremental Delay, d2 1.5 2.2
Delay (s) 13.4 19.4
Level of Service B B
Approach Delay (s) 0.0 13.4 19.4 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 51 389 0 1 815 715 173 759 34 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.99 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3516 3539 1548 3491 1531
Flt Permitted 0.66 0.95 1.00 0.99 1.00
Satd. Flow (perm) 2334 3378 1548 3491 1531
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.92 0.96 0.92 0.96 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 423 0 1 886 745 188 791 37 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 95 0 0 17 0 0 0
Lane Group Flow (vph) 0 478 0 0 887 650 0 979 20 0 0 0
Confl. Peds. (#/hr) 35 35 6 6 26 26 2 2
Confl. Bikes (#/hr) 33 6 10 5
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 700 1013 464 1862 817
v/s Ratio Prot
v/s Ratio Perm 0.20 0.26 c0.42 0.28 0.01
v/c Ratio 0.68 0.88 1.40 0.53 0.02
Uniform Delay, d1 18.5 19.9 21.0 9.1 6.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 10.5 192.9 1.1 0.1
Delay (s) 23.8 30.5 213.9 10.1 6.7
Level of Service C C F B A
Approach Delay (s) 23.8 114.2 10.0 0.0
Approach LOS C F B A

Intersection Summary
HCM Average Control Delay 66.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 699 565 0 0 0 0 0 0 276 1584 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.93 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 5937 5040
Flt Permitted 1.00 0.99
Satd. Flow (perm) 5937 5040
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 760 614 0 0 0 0 0 0 300 1616 0
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 47 0
Lane Group Flow (vph) 0 1370 0 0 0 0 0 0 0 0 1869 0
Confl. Peds. (#/hr) 4 4 10 10 8 8 11 11
Confl. Bikes (#/hr) 1 7 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2375 2240
v/s Ratio Prot c0.23
v/s Ratio Perm 0.37
v/c Ratio 0.95dr 0.83
Uniform Delay, d1 10.5 11.0
Progression Factor 1.00 1.00
Incremental Delay, d2 1.0 3.8
Delay (s) 11.6 14.9
Level of Service B B
Approach Delay (s) 11.6 0.0 0.0 14.9
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 504 180 0 0 0 0 0 0 64 980 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6072 5064
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6072 5064
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 0 548 196 0 0 0 0 0 0 70 1032 0
RTOR Reduction (vph) 0 25 0 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 719 0 0 0 0 0 0 0 0 1090 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2328 2194
v/s Ratio Prot c0.12
v/s Ratio Perm 0.22
v/c Ratio 0.31 0.50
Uniform Delay, d1 12.9 12.3
Progression Factor 0.77 0.98
Incremental Delay, d2 0.3 0.6
Delay (s) 10.3 12.6
Level of Service B B
Approach Delay (s) 10.3 0.0 0.0 12.6
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 526 1903 0 0 0 0 0 603 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.98
Flt Protected 0.99 1.00
Satd. Flow (prot) 6291 4935
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6291 4935
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 0 0 572 1962 0 0 0 0 0 615 113
RTOR Reduction (vph) 0 0 0 0 84 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 0 0 0 2450 0 0 0 0 0 727 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2726 2180
v/s Ratio Prot c0.15
v/s Ratio Perm 0.39
v/c Ratio 0.90 0.33
Uniform Delay, d1 15.8 11.0
Progression Factor 0.46 1.00
Incremental Delay, d2 3.6 0.4
Delay (s) 10.9 11.4
Level of Service B B
Approach Delay (s) 0.0 10.9 0.0 11.4
Approach LOS A B A B

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 347 135 156 930 0 0 0 0 212 462 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.96 1.00 1.00 0.99
Flt Protected 1.00 0.99 0.95 1.00
Satd. Flow (prot) 3349 3507 1589 3351
Flt Permitted 1.00 0.78 0.95 1.00
Satd. Flow (perm) 3349 2767 1589 3351
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.96 0.92
Adj. Flow (vph) 0 377 147 170 969 0 0 0 0 230 481 27
RTOR Reduction (vph) 0 85 0 0 0 0 0 0 0 0 8 0
Lane Group Flow (vph) 0 439 0 0 1139 0 0 0 0 207 523 0
Confl. Peds. (#/hr) 36 36 28 28 18 18 16 16
Confl. Bikes (#/hr) 4 10 3 1
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1414 1168 671 1415
v/s Ratio Prot 0.13
v/s Ratio Perm c0.41 0.13 0.16
v/c Ratio 0.31 0.98 0.31 0.37
Uniform Delay, d1 8.6 12.8 8.6 8.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 21.0 1.2 0.7
Delay (s) 9.2 33.8 9.8 9.6
Level of Service A C A A
Approach Delay (s) 9.2 33.8 0.0 9.7
Approach LOS A C A A

Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 18 293 13 59 192 0 0 128 55
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 20 318 14 64 209 0 0 139 60

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 179 173 273 199
Volume Left (vph) 20 0 64 0
Volume Right (vph) 0 14 0 60
Hadj (s) 0.09 -0.02 0.08 -0.15
Departure Headway (s) 5.8 5.7 5.2 5.1
Degree Utilization, x 0.29 0.27 0.39 0.28
Capacity (veh/h) 586 600 664 667
Control Delay (s) 9.9 9.6 11.5 10.0
Approach Delay (s) 9.8 11.5 10.0
Approach LOS A B B

Intersection Summary
Delay 10.4
HCM Level of Service B
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 191 19 1 1137 453 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.99 1.00 0.96
Flt Protected 0.96 1.00 1.00
Satd. Flow (prot) 1741 1863 1775
Flt Permitted 0.96 1.00 1.00
Satd. Flow (perm) 1741 1862 1775
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 208 21 1 1236 492 192
RTOR Reduction (vph) 0 0 0 0 28 0
Lane Group Flow (vph) 229 0 0 1237 656 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 20.0 22.0 22.0
Effective Green, g (s) 20.0 22.0 22.0
Actuated g/C Ratio 0.40 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 696 819 781
v/s Ratio Prot c0.13 0.37
v/s Ratio Perm c0.66
v/c Ratio 0.33 1.51 0.84
Uniform Delay, d1 10.4 14.0 12.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.3 236.0 10.5
Delay (s) 11.6 250.0 23.0
Level of Service B F C
Approach Delay (s) 11.6 250.0 23.0
Approach LOS B F C

Intersection Summary
HCM Average Control Delay 152.4 HCM Level of Service F
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 68 240 116 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 74 261 126 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 161 174 126
Volume Left (vph) 74 0 126
Volume Right (vph) 0 0 0
Hadj (s) 0.26 0.03 0.23
Departure Headway (s) 5.1 4.9 4.9
Degree Utilization, x 0.23 0.24 0.17
Capacity (veh/h) 692 721 698
Control Delay (s) 8.4 8.2 8.9
Approach Delay (s) 8.3 8.9
Approach LOS A A

Intersection Summary
Delay 8.5
HCM Level of Service A
Intersection Capacity Utilization 25.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

14: 12th St. & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 76 1246 115 180 739 0 0 131 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frt 0.99 1.00 0.95
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6314 3505 3367
Flt Permitted 1.00 0.83 1.00
Satd. Flow (perm) 6314 2933 3367
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 83 1354 125 196 803 0 0 142 68
RTOR Reduction (vph) 0 0 0 0 23 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 1539 0 0 999 0 0 207 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2263 1540 1768
v/s Ratio Prot 0.06
v/s Ratio Perm 0.24 c0.34
v/c Ratio 0.68 0.65 0.12
Uniform Delay, d1 16.3 10.3 7.2
Progression Factor 1.55 1.00 1.00
Incremental Delay, d2 0.8 2.1 0.1
Delay (s) 26.2 12.4 7.3
Level of Service C B A
Approach Delay (s) 0.0 26.2 12.4 7.3
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL2 EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER SER2
Lane Configurations
Volume (vph) 109 185 208 102 108 453 534 616 125 0 21 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.94 0.95 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.92 1.00 0.95 0.85 0.85 0.85 0.85
Flt Protected 0.95 0.98 0.98 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 4725 3483 3232 1441 1583 1583 1490
Flt Permitted 0.95 0.98 0.98 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 4725 3483 3232 1441 1583 1583 1490
Peak-hour factor, PHF 0.98 0.92 0.92 0.94 0.94 0.96 0.92 0.96 0.96 0.92 0.98 0.98
Adj. Flow (vph) 111 201 226 109 115 472 580 642 130 0 21 18
RTOR Reduction (vph) 0 168 0 0 0 0 0 0 64 0 0 14
Lane Group Flow (vph) 111 259 0 0 0 696 843 379 66 0 21 4
Confl. Peds. (#/hr) 16 102 32
Confl. Bikes (#/hr) 6 10 2
Turn Type Prot Split Split custom custom custom custom
Protected Phases 5 1 8 8 8 2 6 6
Permitted Phases 1 6 9 2
Actuated Green, G (s) 7.6 20.5 24.0 16.8 29.7 29.7 2.7 16.8
Effective Green, g (s) 7.6 20.5 24.0 16.8 29.7 29.7 2.7 16.8
Actuated g/C Ratio 0.10 0.26 0.30 0.21 0.37 0.37 0.03 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 168 1211 1045 679 535 588 53 313
v/s Ratio Prot c0.06 0.05 c0.20 c0.26 c0.26 0.04
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.66 0.21 0.67 1.24 0.71 0.11 0.40 0.01
Uniform Delay, d1 35.0 23.4 24.5 31.6 21.5 16.5 37.9 25.0
Progression Factor 0.89 1.84 1.00 1.43 1.58 2.65 1.00 1.00
Incremental Delay, d2 9.0 0.4 1.3 119.7 6.9 0.3 1.8 0.0
Delay (s) 40.0 43.4 25.7 165.0 40.8 44.1 39.6 25.0
Level of Service D D C F D D D C
Approach Delay (s) 42.7 25.7 118.6 32.9
Approach LOS D C F C

Intersection Summary
HCM Average Control Delay 77.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 577 90 566 1044 363 1148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.91 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 4982 3433 5085 3224 1441
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 4982 3433 5085 3224 1441
Peak-hour factor, PHF 0.92 0.92 0.96 0.92 0.92 0.97
Adj. Flow (vph) 627 98 590 1135 395 1184
RTOR Reduction (vph) 26 0 0 0 340 340
Lane Group Flow (vph) 699 0 590 1135 647 252
Confl. Bikes (#/hr) 2
Turn Type Prot Perm
Protected Phases 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 33.0 15.5 53.5 18.5 18.5
Effective Green, g (s) 33.0 15.5 53.5 18.5 18.5
Actuated g/C Ratio 0.41 0.19 0.67 0.23 0.23
Clearance Time (s) 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2055 665 3401 746 333
v/s Ratio Prot 0.14 c0.17 c0.22 c0.20
v/s Ratio Perm 0.18
v/c Ratio 0.34 0.89 0.33 0.87 0.76
Uniform Delay, d1 16.1 31.4 5.7 29.6 28.7
Progression Factor 0.46 0.80 1.05 1.00 1.00
Incremental Delay, d2 0.4 14.8 0.2 10.4 9.5
Delay (s) 7.7 39.9 6.2 40.0 38.1
Level of Service A D A D D
Approach Delay (s) 7.7 17.7 39.3
Approach LOS A B D

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 118 259 101 846 834 150 265 1094 433 48 1387 310
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.94 1.00 0.90 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3433 3539 1479 3433 3539 1484 5036 1419 4897
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.69 1.00 0.73
Satd. Flow (perm) 3433 3539 1479 3433 3539 1484 3500 1419 3564
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92
Adj. Flow (vph) 128 282 110 920 907 163 288 1189 471 52 1491 337
RTOR Reduction (vph) 0 0 1 0 0 72 0 0 301 0 35 0
Lane Group Flow (vph) 128 282 109 920 907 91 0 1477 170 0 1845 0
Confl. Peds. (#/hr) 38 38 34 34 60 60 28 28
Confl. Bikes (#/hr) 12 18 39 9
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 8.1 33.0 33.0 16.0 41.9 41.9 36.0 36.0 36.0
Effective Green, g (s) 8.1 33.0 33.0 16.0 41.9 41.9 36.0 36.0 36.0
Actuated g/C Ratio 0.08 0.33 0.33 0.16 0.42 0.42 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 278 1168 488 549 1483 622 1260 511 1283
v/s Ratio Prot 0.04 0.08 c0.27 c0.26
v/s Ratio Perm 0.07 0.06 0.42 0.12 c0.52
v/c Ratio 0.46 0.24 0.22 1.68 0.61 0.15 3.84dl 0.33 1.44
Uniform Delay, d1 43.9 24.4 24.2 42.0 22.7 18.0 32.0 23.3 32.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 1.1 312.0 1.9 0.5 86.2 1.7 201.8
Delay (s) 44.3 24.9 25.3 354.0 24.6 18.5 118.2 25.0 233.8
Level of Service D C C F C B F C F
Approach Delay (s) 29.7 176.4 95.7 233.8
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 156.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 122.5% ICU Level of Service H
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 226 77 61 196 141 76 606 97 80 522 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.91
Frpb, ped/bikes 0.98 0.96 0.99 1.00
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.96 0.95 0.98 0.99
Flt Protected 1.00 0.99 1.00 0.99
Satd. Flow (prot) 3341 3155 3405 4983
Flt Permitted 0.94 0.85 0.80 0.76
Satd. Flow (perm) 3146 2714 2750 3792
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 246 84 66 213 153 83 652 105 87 567 36
RTOR Reduction (vph) 0 53 0 0 86 0 0 19 0 0 10 0
Lane Group Flow (vph) 0 288 0 0 347 0 0 821 0 0 680 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1154 995 1406 1138
v/s Ratio Prot c0.07
v/s Ratio Perm 0.09 c0.13 c0.21 0.18
v/c Ratio 0.25 0.35 0.58 0.60
Uniform Delay, d1 13.2 13.8 11.2 17.9
Progression Factor 0.90 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.0 1.8 2.3
Delay (s) 12.4 14.8 12.9 20.2
Level of Service B B B C
Approach Delay (s) 12.4 14.8 12.9 20.2
Approach LOS B B B C

Intersection Summary
HCM Average Control Delay 15.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 112 877 100 119 613 91 130 529 115 105 464 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.96 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1757 3358 3326 1765 3539 1525 1763 3431
Flt Permitted 0.21 1.00 0.57 0.35 1.00 1.00 0.37 1.00
Satd. Flow (perm) 388 3358 1898 652 3539 1525 691 3431
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 122 953 109 129 666 99 141 575 125 114 504 107
RTOR Reduction (vph) 0 10 0 0 11 0 0 0 32 0 23 0
Lane Group Flow (vph) 122 1052 0 0 883 0 141 575 93 114 589 0
Confl. Peds. (#/hr) 34 34 37 37 8 8 10 10
Confl. Bikes (#/hr) 11 8 35 7
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 37.0 37.0 37.0 35.0 35.0 35.0 35.0 35.0
Effective Green, g (s) 37.0 37.0 37.0 35.0 35.0 35.0 35.0 35.0
Actuated g/C Ratio 0.46 0.46 0.46 0.44 0.44 0.44 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 179 1553 878 285 1548 667 302 1501
v/s Ratio Prot 0.31 0.16 0.17
v/s Ratio Perm 0.31 c0.47 c0.22 0.06 0.17
v/c Ratio 0.68 0.68 1.01 0.49 0.37 0.14 0.38 0.39
Uniform Delay, d1 16.9 16.8 21.5 16.2 15.1 13.5 15.2 15.3
Progression Factor 1.00 1.00 1.36 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.2 0.9 31.5 6.0 0.7 0.4 3.6 0.8
Delay (s) 25.1 17.8 60.9 22.2 15.8 13.9 18.7 16.0
Level of Service C B E C B B B B
Approach Delay (s) 18.5 60.9 16.6 16.5
Approach LOS B E B B

Intersection Summary
HCM Average Control Delay 28.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 72 209 110 42 360 368 63 578 46 119 663 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1749 3307 3517 1543 1762 3484 1767 3494
Flt Permitted 0.48 1.00 0.88 1.00 0.28 1.00 0.35 1.00
Satd. Flow (perm) 891 3307 3102 1543 515 3484 647 3494
Peak-hour factor, PHF 0.92 0.93 0.92 0.92 0.95 0.92 0.92 0.97 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 225 120 46 379 400 68 596 50 129 721 59
RTOR Reduction (vph) 0 69 0 0 0 101 0 7 0 0 7 0
Lane Group Flow (vph) 78 276 0 0 425 299 68 639 0 129 773 0
Confl. Peds. (#/hr) 25 25 18 13 19 13 6 6
Confl. Bikes (#/hr) 16 16 59 5 5 59 6
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 377 1401 1314 654 230 1558 289 1562
v/s Ratio Prot 0.08 0.18 c0.22
v/s Ratio Perm 0.09 0.14 c0.19 0.13 0.20
v/c Ratio 0.21 0.20 0.32 0.46 0.30 0.41 0.45 0.49
Uniform Delay, d1 15.5 15.4 16.4 17.5 15.0 15.9 16.2 16.7
Progression Factor 1.60 1.93 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.3 0.7 2.3 3.3 0.8 4.9 1.1
Delay (s) 25.9 30.0 17.0 19.8 18.2 16.7 21.2 17.8
Level of Service C C B B B B C B
Approach Delay (s) 29.2 18.4 16.9 18.3
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 102.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 137 1019 451 86 533 83 253 325 39 132 451 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1767 3427 1553 1770 3348 1769 3472 1758 3431
Flt Permitted 0.22 1.00 1.00 0.16 1.00 0.33 1.00 0.52 1.00
Satd. Flow (perm) 416 3427 1553 297 3348 608 3472 970 3431
Peak-hour factor, PHF 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92 0.92
Adj. Flow (vph) 149 1061 490 93 579 90 275 342 42 143 490 105
RTOR Reduction (vph) 0 0 313 0 14 0 0 3 0 0 20 0
Lane Group Flow (vph) 149 1061 177 93 655 0 275 381 0 143 575 0
Confl. Peds. (#/hr) 4 4 4 4 4 4 11 11
Confl. Bikes (#/hr) 3 7 21 1
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 25.1 25.1 25.1 25.1 25.1 49.4 49.4 34.4 34.4
Effective Green, g (s) 25.1 25.1 25.1 25.1 25.1 49.4 49.4 34.4 34.4
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.58 0.58 0.40 0.40
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 123 1012 459 88 989 497 2018 393 1389
v/s Ratio Prot 0.31 0.20 c0.07 0.11 0.17
v/s Ratio Perm c0.36 0.11 0.31 c0.25 0.15
v/c Ratio 1.21 1.05 0.39 1.06 0.66 0.55 0.19 0.36 0.41
Uniform Delay, d1 30.0 30.0 23.8 30.0 26.2 9.6 8.4 17.7 18.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.04 1.06
Incremental Delay, d2 148.8 41.8 2.4 112.2 3.5 0.8 0.2 2.5 0.9
Delay (s) 178.7 71.8 26.3 142.2 29.7 10.3 8.6 20.9 20.1
Level of Service F E C F C B A C C
Approach Delay (s) 68.0 43.4 9.3 20.3
Approach LOS E D A C

Intersection Summary
HCM Average Control Delay 44.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 437 459 173 55 315 136 104 455 28 59 420 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1863 1561 1766 1863 1545 1763 3500 1765 3365
Flt Permitted 0.31 1.00 1.00 0.48 1.00 1.00 0.24 1.00 0.33 1.00
Satd. Flow (perm) 583 1863 1561 893 1863 1545 448 3500 621 3365
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 475 499 188 60 342 148 108 495 30 64 457 183
RTOR Reduction (vph) 0 0 89 0 0 99 0 6 0 0 61 0
Lane Group Flow (vph) 475 499 99 60 342 49 108 519 0 64 579 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 54.0 44.6 44.6 33.2 28.3 28.3 22.0 22.0 22.0 22.0
Effective Green, g (s) 54.0 44.6 44.6 33.2 28.3 28.3 22.0 22.0 22.0 22.0
Actuated g/C Ratio 0.64 0.52 0.52 0.39 0.33 0.33 0.26 0.26 0.26 0.26
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 666 978 819 399 620 514 116 906 161 871
v/s Ratio Prot c0.18 0.27 0.01 0.18 0.15 0.17
v/s Ratio Perm c0.28 0.06 0.05 0.03 c0.24 0.10
v/c Ratio 0.71 0.51 0.12 0.15 0.55 0.10 0.93 0.57 0.40 0.67
Uniform Delay, d1 10.0 13.1 10.2 16.3 23.2 19.5 30.8 27.4 26.0 28.2
Progression Factor 1.00 1.00 1.00 0.73 0.72 0.51 0.95 0.92 1.00 1.00
Incremental Delay, d2 3.0 1.9 0.3 0.1 3.4 0.4 57.3 0.5 0.6 1.5
Delay (s) 13.0 15.0 10.5 12.0 20.0 10.4 86.4 25.6 26.6 29.7
Level of Service B B B B B B F C C C
Approach Delay (s) 13.5 16.5 36.0 29.4
Approach LOS B B D C

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 247 728 847 157 989 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3439 3431 1414
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3439 3431 1414
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 268 791 921 171 1075 271
RTOR Reduction (vph) 0 0 19 0 2 162
Lane Group Flow (vph) 268 791 1073 0 1100 82
Confl. Peds. (#/hr) 14 11 6 6
Confl. Bikes (#/hr) 10 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 14.2 45.2 27.0 26.8 26.8
Effective Green, g (s) 14.2 45.2 27.0 26.8 26.8
Actuated g/C Ratio 0.18 0.57 0.34 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 314 2000 1161 1149 474
v/s Ratio Prot c0.15 0.22 c0.31 c0.32
v/s Ratio Perm 0.06
v/c Ratio 0.85 0.40 0.92 0.96 0.17
Uniform Delay, d1 31.9 9.7 25.5 26.0 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.9 0.6 13.6 17.0 0.1
Delay (s) 50.8 10.3 39.1 43.0 18.8
Level of Service D B D D B
Approach Delay (s) 20.6 39.1 38.6
Approach LOS C D D

Intersection Summary
HCM Average Control Delay 33.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 197 1058 0 0 189 370 6 329 31 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.95 0.88 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1609 3387 3539 2787 5008
Flt Permitted 0.62 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1055 3216 3539 2787 5008
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 214 1150 0 0 205 402 7 358 34 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 241 0 13 0 0 0 0
Lane Group Flow (vph) 193 1171 0 0 205 161 0 386 0 0 0 0
Confl. Peds. (#/hr) 2 2 6 6 4 4
Confl. Bikes (#/hr) 4 3
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 422 1286 1416 1115 2003
v/s Ratio Prot 0.06
v/s Ratio Perm 0.18 c0.36 0.06 0.08
v/c Ratio 0.46 0.91 0.14 0.14 0.19
Uniform Delay, d1 8.8 11.3 7.6 7.6 7.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 11.2 0.2 0.3 0.2
Delay (s) 12.4 22.5 7.9 7.9 8.0
Level of Service B C A A A
Approach Delay (s) 21.1 7.9 8.0 0.0
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 356 34 13 201 0 0 0 0 835 1167 405
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 3539 1558 3527 1610 3366 1583
Flt Permitted 1.00 1.00 0.93 0.95 0.99 1.00
Satd. Flow (perm) 3539 1558 3282 1610 3366 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92
Adj. Flow (vph) 0 387 37 14 218 0 0 0 0 908 1255 440
RTOR Reduction (vph) 0 0 24 0 0 0 0 0 0 0 0 213
Lane Group Flow (vph) 0 387 13 0 232 0 0 0 0 699 1464 227
Confl. Peds. (#/hr) 2 2 10 10 6 6
Confl. Bikes (#/hr) 3 4 1
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6 6
Actuated Green, G (s) 21.0 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1239 545 1149 832 1739 818
v/s Ratio Prot c0.11
v/s Ratio Perm 0.01 0.07 0.43 0.43 0.14
v/c Ratio 0.31 0.02 0.20 0.84 0.84 0.28
Uniform Delay, d1 14.2 12.8 13.6 12.4 12.4 8.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 0.4 10.0 5.1 0.8
Delay (s) 14.9 12.9 14.0 22.4 17.5 9.0
Level of Service B B B C B A
Approach Delay (s) 14.7 14.0 0.0 17.4
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 563 33 36 875 118 53 273 36 86 312 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3536 1523 1760 3539 1549 1758 3461 1762 3537
Flt Permitted 0.94 1.00 0.41 1.00 1.00 0.41 1.00 0.43 1.00
Satd. Flow (perm) 3322 1523 759 3539 1549 753 3461 805 3537
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 11 612 36 39 951 128 55 281 37 93 339 1
RTOR Reduction (vph) 0 0 10 0 0 37 0 19 0 0 0 0
Lane Group Flow (vph) 0 623 26 39 951 91 55 299 0 93 340 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 53.6 53.6 53.6 53.6 53.6 14.4 14.4 14.4 14.4
Effective Green, g (s) 53.6 53.6 53.6 53.6 53.6 14.4 14.4 14.4 14.4
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.19 0.19 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 2374 1088 542 2529 1107 145 665 155 679
v/s Ratio Prot c0.27 0.09 0.10
v/s Ratio Perm 0.19 0.02 0.05 0.06 0.07 c0.12
v/c Ratio 0.26 0.02 0.07 0.38 0.08 0.38 0.45 0.60 0.50
Uniform Delay, d1 3.8 3.1 3.2 4.2 3.2 26.4 26.8 27.7 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.3 0.4 0.1 0.6 0.2 4.4 0.2
Delay (s) 4.0 3.1 3.5 4.6 3.4 27.0 27.0 32.1 27.3
Level of Service A A A A A C C C C
Approach Delay (s) 4.0 4.4 27.0 28.3
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 369 735 105 0 0 0 0 622 86 1 81 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4919 1832 1862
Flt Permitted 0.98 1.00 0.72
Satd. Flow (perm) 1000 1300 1300
Peak-hour factor, PHF 0.92 0.93 0.92 0.25 0.25 0.25 0.25 0.92 0.92 0.92 0.92 0.25
Adj. Flow (vph) 401 790 114 0 0 0 0 676 93 1 88 0
RTOR Reduction (vph) 0 25 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 1280 0 0 0 0 0 758 0 0 89 0
Confl. Peds. (#/hr) 9 9 38 38 2 2
Confl. Bikes (#/hr) 11 4 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 500 631 448
v/s Ratio Prot c0.41
v/s Ratio Perm c1.28 0.07
v/c Ratio 2.56 1.20 0.20
Uniform Delay, d1 11.2 14.8 10.4
Progression Factor 1.00 1.00 0.02
Incremental Delay, d2 707.9 105.1 0.8
Delay (s) 719.1 119.9 1.0
Level of Service F F A
Approach Delay (s) 719.1 0.0 119.9 1.0
Approach LOS F A F A

Intersection Summary
HCM Average Control Delay 476.5 HCM Level of Service F
HCM Volume to Capacity ratio 2.01
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 215 731 84 71 926
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.89 0.85
Flt Protected 0.99 0.99 1.00
Satd. Flow (prot) 3499 3169 1441
Flt Permitted 0.99 0.99 1.00
Satd. Flow (perm) 3499 3169 1441
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.94
Adj. Flow (vph) 0 234 795 91 77 985
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 1029 0 661 492
Confl. Peds. (#/hr) 46
Confl. Bikes (#/hr) 3
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1267 1141 519
v/s Ratio Prot
v/s Ratio Perm 0.29 0.21 c0.34
v/c Ratio 0.81 0.86dr 0.95
Uniform Delay, d1 13.0 11.6 14.0
Progression Factor 0.79 1.00 1.00
Incremental Delay, d2 0.5 2.1 28.5
Delay (s) 10.7 13.8 42.5
Level of Service B B D
Approach Delay (s) 10.7 26.0
Approach LOS B C

Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 78.4% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 226 1541 0 0 0 0 0 1102 1185 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.92
Flt Protected 0.99 1.00
Satd. Flow (prot) 6351 4638
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6351 4638
Peak-hour factor, PHF 0.92 0.98 0.25 0.25 0.25 0.25 0.25 0.94 0.96 0.25 0.25 0.25
Adj. Flow (vph) 246 1572 0 0 0 0 0 1172 1234 0 0 0
RTOR Reduction (vph) 0 11 0 0 0 0 0 2 0 0 0 0
Lane Group Flow (vph) 0 1807 0 0 0 0 0 2404 0 0 0 0
Confl. Peds. (#/hr) 22 22 50 50 14 14 6 6
Confl. Bikes (#/hr) 16 1 2 2
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2540 1855
v/s Ratio Prot c0.52
v/s Ratio Perm 0.28
v/c Ratio 0.71 1.93dr
Uniform Delay, d1 11.3 13.5
Progression Factor 0.78 1.38
Incremental Delay, d2 0.6 136.5
Delay (s) 9.5 155.1
Level of Service A F
Approach Delay (s) 9.5 0.0 155.1 0.0
Approach LOS A A F A

Intersection Summary
HCM Average Control Delay 92.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 87 0 0 1262 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 95 0 0 1372 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 349 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 349 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 85 100 100
cM capacity (veh/h) 619 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 95 343 343 343 343
Volume Left 95 0 0 0 0
Volume Right 0 0 0 0 0
cSH 619 1700 1700 1700 1700
Volume to Capacity 0.15 0.20 0.20 0.20 0.20
Queue Length 95th (ft) 13 0 0 0 0
Control Delay (s) 11.9 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.9 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1289 76 436 1152 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.97
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6329 6107
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6329 6107
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.92 0.92 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 1357 83 474 1200 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1438 0 0 1662 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3154 2097
v/s Ratio Prot c0.23
v/s Ratio Perm 0.27
v/c Ratio 0.46 0.79
Uniform Delay, d1 9.8 17.8
Progression Factor 1.00 1.00
Incremental Delay, d2 0.5 3.2
Delay (s) 10.2 20.9
Level of Service B C
Approach Delay (s) 0.0 10.2 20.9 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 81 1166 0 0 540 331 239 742 49 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3524 3539 1461 3472 1520
Flt Permitted 0.80 1.00 1.00 0.99 1.00
Satd. Flow (perm) 2817 3539 1461 3472 1520
Peak-hour factor, PHF 0.92 0.92 0.25 0.99 0.96 0.96 0.92 0.92 0.92 0.25 0.25 0.25
Adj. Flow (vph) 88 1267 0 0 562 345 260 807 53 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 87 0 0 1 0 0 0
Lane Group Flow (vph) 0 1355 0 0 562 258 0 1067 52 0 0 0
Confl. Peds. (#/hr) 36 36 52 52 35 35 10 10
Confl. Bikes (#/hr) 5 21 22
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 845 1062 438 1852 811
v/s Ratio Prot 0.16
v/s Ratio Perm c0.48 0.18 0.31 0.03
v/c Ratio 1.60 0.53 0.59 0.58 0.06
Uniform Delay, d1 21.0 17.5 17.9 9.4 6.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 277.1 1.9 5.7 1.3 0.2
Delay (s) 298.1 19.4 23.6 10.7 6.9
Level of Service F B C B A
Approach Delay (s) 298.1 21.0 10.6 0.0
Approach LOS F C B A

Intersection Summary
HCM Average Control Delay 128.6 HCM Level of Service F
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 99.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1580 485 0 0 0 0 0 0 544 1756 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6145 5015
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6145 5015
Peak-hour factor, PHF 0.25 0.99 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.95 0.25
Adj. Flow (vph) 0 1596 527 0 0 0 0 0 0 591 1848 0
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 2 0
Lane Group Flow (vph) 0 2121 0 0 0 0 0 0 0 0 2437 0
Confl. Peds. (#/hr) 4 4 8 8 2 2 12 12
Confl. Bikes (#/hr) 2 2 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2458 2229
v/s Ratio Prot c0.35
v/s Ratio Perm 0.49
v/c Ratio 0.86 1.09
Uniform Delay, d1 12.4 12.5
Progression Factor 1.00 1.00
Incremental Delay, d2 4.3 49.9
Delay (s) 16.7 62.4
Level of Service B E
Approach Delay (s) 16.7 0.0 0.0 62.4
Approach LOS B A A E

Intersection Summary
HCM Average Control Delay 41.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1295 246 0 0 0 0 0 0 60 1100 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.98 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6212 5068
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6212 5068
Peak-hour factor, PHF 0.25 0.96 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.93 0.25
Adj. Flow (vph) 0 1349 267 0 0 0 0 0 0 65 1183 0
RTOR Reduction (vph) 0 15 0 0 0 0 0 0 0 0 4 0
Lane Group Flow (vph) 0 1601 0 0 0 0 0 0 0 0 1244 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2381 2196
v/s Ratio Prot c0.26
v/s Ratio Perm 0.25
v/c Ratio 0.67 0.57
Uniform Delay, d1 15.4 12.8
Progression Factor 0.81 0.56
Incremental Delay, d2 1.5 0.9
Delay (s) 14.0 8.1
Level of Service B A
Approach Delay (s) 14.0 0.0 0.0 8.1
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 316 1195 0 0 0 0 0 895 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 6270 5026
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6270 5026
Peak-hour factor, PHF 0.25 0.25 0.25 0.92 0.97 0.25 0.25 0.25 0.25 0.25 0.92 0.92
Adj. Flow (vph) 0 0 0 343 1232 0 0 0 0 0 973 62
RTOR Reduction (vph) 0 0 0 0 27 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 0 0 0 1548 0 0 0 0 0 1026 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2717 2220
v/s Ratio Prot c0.20
v/s Ratio Perm 0.25
v/c Ratio 0.57 0.46
Uniform Delay, d1 12.8 11.7
Progression Factor 0.62 1.00
Incremental Delay, d2 0.7 0.7
Delay (s) 8.7 12.4
Level of Service A B
Approach Delay (s) 0.0 8.7 0.0 12.4
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 818 93 47 711 0 0 0 0 684 782 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.98 1.00
Frt 0.98 1.00 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.99
Satd. Flow (prot) 3463 3527 1578 3322
Flt Permitted 1.00 0.85 0.95 0.99
Satd. Flow (perm) 3463 3014 1578 3322
Peak-hour factor, PHF 0.25 0.92 0.92 0.92 0.92 0.25 0.25 0.25 0.25 0.94 0.96 0.92
Adj. Flow (vph) 0 889 101 51 773 0 0 0 0 728 815 38
RTOR Reduction (vph) 0 19 0 0 0 0 0 0 0 0 6 0
Lane Group Flow (vph) 0 971 0 0 824 0 0 0 0 517 1058 0
Confl. Peds. (#/hr) 50 50 25 25 17 17 24 24
Confl. Bikes (#/hr) 16 17 2
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1462 1273 666 1403
v/s Ratio Prot c0.28
v/s Ratio Perm 0.27 c0.33 0.32
v/c Ratio 0.66 0.65 0.78 0.75
Uniform Delay, d1 10.4 10.3 11.2 11.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 2.6 8.6 3.8
Delay (s) 12.8 12.9 19.8 14.8
Level of Service B B B B
Approach Delay (s) 12.8 12.9 0.0 16.5
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 12 137 8 32 219 0 0 98 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 13 149 9 35 238 0 0 107 54

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 88 83 273 161
Volume Left (vph) 13 0 35 0
Volume Right (vph) 0 9 0 54
Hadj (s) 0.11 -0.04 0.06 -0.17
Departure Headway (s) 5.6 5.5 4.6 4.5
Degree Utilization, x 0.14 0.13 0.35 0.20
Capacity (veh/h) 596 614 753 755
Control Delay (s) 8.3 8.1 10.1 8.7
Approach Delay (s) 8.2 10.1 8.7
Approach LOS A B A

Intersection Summary
Delay 9.2
HCM Level of Service A
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 245 32 14 1012 801 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 1.00 0.97
Flt Protected 0.96 1.00 1.00
Satd. Flow (prot) 1732 1861 1796
Flt Permitted 0.96 0.54 1.00
Satd. Flow (perm) 1732 1013 1796
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 266 35 15 1100 871 235
RTOR Reduction (vph) 0 0 0 0 20 0
Lane Group Flow (vph) 301 0 0 1115 1086 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 20.0 22.0 22.0
Effective Green, g (s) 20.0 22.0 22.0
Actuated g/C Ratio 0.40 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 693 446 790
v/s Ratio Prot c0.17 0.60
v/s Ratio Perm c1.10
v/c Ratio 0.43 2.50 1.38
Uniform Delay, d1 10.9 14.0 14.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 2.0 681.7 176.8
Delay (s) 12.9 695.7 190.8
Level of Service B F F
Approach Delay (s) 12.9 695.7 190.8
Approach LOS B F F

Intersection Summary
HCM Average Control Delay 392.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 38 242 174 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 41 263 189 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 129 175 189
Volume Left (vph) 41 0 189
Volume Right (vph) 0 0 0
Hadj (s) 0.19 0.03 0.23
Departure Headway (s) 5.2 5.0 4.9
Degree Utilization, x 0.19 0.25 0.26
Capacity (veh/h) 666 693 709
Control Delay (s) 8.2 8.5 9.5
Approach Delay (s) 8.3 9.5
Approach LOS A A

Intersection Summary
Delay 8.8
HCM Level of Service A
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

14: 12th Street & 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 58 808 97 145 551 0 0 75 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6292 3503 3397
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 6292 3034 3397
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 63 878 105 158 599 0 0 82 30
RTOR Reduction (vph) 0 0 0 0 31 0 0 0 0 0 14 0
Lane Group Flow (vph) 0 0 0 0 1015 0 0 757 0 0 98 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2255 1593 1783
v/s Ratio Prot 0.03
v/s Ratio Perm 0.16 c0.25
v/c Ratio 0.45 0.48 0.05
Uniform Delay, d1 14.7 9.0 7.0
Progression Factor 1.62 1.00 1.00
Incremental Delay, d2 0.5 1.0 0.1
Delay (s) 24.4 10.0 7.0
Level of Service C B A
Approach Delay (s) 0.0 24.4 10.0 7.0
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL2 EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER SER2
Lane Configurations
Volume (vph) 14 518 139 270 85 1020 235 405 118 0 81 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.94 0.95 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 0.48 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.93 0.85 0.85 0.85 0.85
Flt Protected 0.95 0.96 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 841 4893 3494 3155 1441 1583 1583 1554
Flt Permitted 0.95 0.96 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 841 4893 3494 3155 1441 1583 1583 1554
Peak-hour factor, PHF 0.98 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.98 0.98
Adj. Flow (vph) 14 563 151 293 92 1109 255 440 128 0 83 129
RTOR Reduction (vph) 0 71 0 0 0 0 0 0 71 0 0 97
Lane Group Flow (vph) 14 643 0 0 0 1494 475 220 57 0 83 32
Confl. Peds. (#/hr) 22 74
Confl. Bikes (#/hr) 7 8 7
Turn Type Prot Split Split custom custom custom custom
Protected Phases 5 1 8 8 8 2 6 6
Permitted Phases 1 6 9 2
Actuated Green, G (s) 0.8 14.7 16.0 17.2 31.1 31.1 6.1 17.2
Effective Green, g (s) 0.8 14.7 16.0 17.2 31.1 31.1 6.1 17.2
Actuated g/C Ratio 0.01 0.21 0.23 0.25 0.44 0.44 0.09 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 10 1028 799 775 640 703 138 382
v/s Ratio Prot 0.02 c0.13 c0.43 c0.15 0.15 0.04
v/s Ratio Perm c0.05 0.02
v/c Ratio 1.40 0.63 1.87 0.61 0.34 0.08 0.60 0.08
Uniform Delay, d1 34.6 25.1 27.0 23.4 12.8 11.2 30.8 20.3
Progression Factor 1.00 1.00 1.00 1.25 1.40 2.65 1.00 1.00
Incremental Delay, d2 438.6 2.9 396.2 0.9 1.3 0.2 5.0 0.0
Delay (s) 473.2 28.0 423.2 30.3 19.2 29.9 35.8 20.4
Level of Service F C F C B C D C
Approach Delay (s) 36.6 423.2 27.3 26.4
Approach LOS D F C C

Intersection Summary
HCM Average Control Delay 210.9 HCM Level of Service F
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1365 250 953 518 367 984
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.91 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 4468 3090 4577 2912 1297
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 4468 3090 4577 2912 1297
Peak-hour factor, PHF 0.95 0.92 0.99 0.92 0.92 0.93
Adj. Flow (vph) 1437 272 963 563 399 1058
RTOR Reduction (vph) 39 0 0 0 344 370
Lane Group Flow (vph) 1670 0 963 563 584 159
Confl. Bikes (#/hr) 16
Turn Type Prot Perm
Protected Phases 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 19.0 41.0 21.0 21.0
Effective Green, g (s) 18.0 19.0 41.0 21.0 21.0
Actuated g/C Ratio 0.26 0.27 0.59 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1149 839 2681 874 389
v/s Ratio Prot c0.37 c0.31 0.12 c0.20
v/s Ratio Perm 0.12
v/c Ratio 1.45 1.15 0.21 0.67 0.41
Uniform Delay, d1 26.0 25.5 6.8 21.4 19.5
Progression Factor 0.93 1.00 1.00 1.00 1.00
Incremental Delay, d2 204.4 80.3 0.2 4.0 3.2
Delay (s) 228.6 105.8 7.0 25.5 22.7
Level of Service F F A C C
Approach Delay (s) 228.6 69.4 24.5
Approach LOS F E C

Intersection Summary
HCM Average Control Delay 113.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 392 820 168 436 1100 55 13 1260 1718 3 744 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.92 1.00 0.93 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1483 3433 3539 1458 5082 1466 4832
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.92 1.00 0.94
Satd. Flow (perm) 3433 3539 1483 3433 3539 1458 4689 1466 4522
Peak-hour factor, PHF 0.92 0.92 0.92 0.98 0.93 0.92 0.92 0.92 0.92 0.92 0.96 0.92
Adj. Flow (vph) 426 891 183 445 1183 60 14 1370 1867 3 775 239
RTOR Reduction (vph) 0 0 27 0 0 8 0 0 237 0 56 0
Lane Group Flow (vph) 426 891 156 445 1183 52 0 1384 1630 0 961 0
Confl. Peds. (#/hr) 31 31 48 48 42 42 34 34
Confl. Bikes (#/hr) 22 15 22 20
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 15.1 33.7 33.7 15.3 34.9 34.9 36.0 36.0 36.0
Effective Green, g (s) 15.1 33.7 33.7 15.3 34.9 34.9 36.0 36.0 36.0
Actuated g/C Ratio 0.15 0.34 0.34 0.15 0.35 0.35 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 518 1193 500 525 1235 509 1688 528 1628
v/s Ratio Prot 0.12 0.25 c0.13 c0.33
v/s Ratio Perm 0.11 0.04 0.30 c1.11 0.21
v/c Ratio 0.82 0.75 0.31 0.85 0.96 0.10 0.82 3.09 0.59
Uniform Delay, d1 41.2 29.4 24.6 41.2 31.8 22.0 29.1 32.0 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.7 4.3 1.6 11.6 17.3 0.4 4.6 943.8 1.6
Delay (s) 50.8 33.7 26.2 52.8 49.2 22.4 33.7 975.8 27.6
Level of Service D C C D D C C F C
Approach Delay (s) 37.6 49.2 574.7 27.6
Approach LOS D D F C

Intersection Summary
HCM Average Control Delay 273.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.75
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 165.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 197 122 78 331 141 127 932 135 52 656 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.91
Frpb, ped/bikes 0.97 0.97 0.99 0.99
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.95 0.96 0.98 0.99
Flt Protected 1.00 0.99 0.99 1.00
Satd. Flow (prot) 3218 3237 3413 4989
Flt Permitted 0.88 0.84 0.65 0.77
Satd. Flow (perm) 2856 2743 2240 3877
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92
Adj. Flow (vph) 32 214 133 85 360 153 138 1013 142 57 713 50
RTOR Reduction (vph) 0 84 0 0 33 0 0 16 0 0 12 0
Lane Group Flow (vph) 0 295 0 0 565 0 0 1277 0 0 808 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1047 1006 1220 1163
v/s Ratio Prot c0.12
v/s Ratio Perm 0.10 c0.21 c0.38 0.21
v/c Ratio 0.28 0.56 1.05 0.69
Uniform Delay, d1 13.4 15.2 15.5 18.6
Progression Factor 2.03 1.00 1.00 1.00
Incremental Delay, d2 0.7 2.3 38.9 3.4
Delay (s) 27.9 17.4 54.4 22.0
Level of Service C B D C
Approach Delay (s) 27.9 17.4 54.4 22.0
Approach LOS C B D C

Intersection Summary
HCM Average Control Delay 35.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 599 49 137 449 44 382 778 201 66 586 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 0.99 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1765 3383 3350 1766 3539 1550 1756 3413
Flt Permitted 0.27 1.00 0.59 0.29 1.00 1.00 0.27 1.00
Satd. Flow (perm) 509 3383 2000 547 3539 1550 506 3413
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 651 53 149 488 48 415 819 218 72 637 137
RTOR Reduction (vph) 0 8 0 0 7 0 0 0 80 0 20 0
Lane Group Flow (vph) 114 696 0 0 678 0 415 819 138 72 754 0
Confl. Peds. (#/hr) 8 8 2 2 8 8 32 32
Confl. Bikes (#/hr) 6 6 4 28
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 30.9 30.9 30.9 41.1 41.1 41.1 41.1 41.1
Effective Green, g (s) 30.9 30.9 30.9 41.1 41.1 41.1 41.1 41.1
Actuated g/C Ratio 0.39 0.39 0.39 0.51 0.51 0.51 0.51 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 197 1307 773 281 1818 796 260 1753
v/s Ratio Prot 0.21 0.23 0.22
v/s Ratio Perm 0.22 c0.34 c0.76 0.09 0.14
v/c Ratio 0.58 0.53 0.88 1.48 0.45 0.17 0.28 0.43
Uniform Delay, d1 19.4 19.0 22.8 19.4 12.3 10.4 11.0 12.1
Progression Factor 1.00 1.00 1.25 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.2 10.5 232.9 0.8 0.5 2.6 0.8
Delay (s) 22.0 19.2 39.0 252.3 13.1 10.9 13.7 12.9
Level of Service C B D F B B B B
Approach Delay (s) 19.6 39.0 81.1 13.0
Approach LOS B D F B

Intersection Summary
HCM Average Control Delay 45.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.22
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 104 288 90 54 493 337 200 810 41 234 803 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1749 3373 3519 1536 1768 3509 1768 3455
Flt Permitted 0.38 1.00 0.86 1.00 0.18 1.00 0.21 1.00
Satd. Flow (perm) 706 3373 3047 1536 343 3509 394 3455
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 313 98 59 514 366 217 880 45 254 873 120
RTOR Reduction (vph) 0 35 0 0 0 44 0 4 0 0 13 0
Lane Group Flow (vph) 113 376 0 0 573 322 217 921 0 254 980 0
Confl. Peds. (#/hr) 32 32 10 10 6 6 5 5
Confl. Bikes (#/hr) 20 18 17 66
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 299 1429 1290 651 153 1569 176 1545
v/s Ratio Prot 0.11 0.26 0.28
v/s Ratio Perm 0.16 0.19 c0.21 0.63 c0.64
v/c Ratio 0.38 0.26 0.44 0.49 1.42 0.59 1.44 0.63
Uniform Delay, d1 16.8 15.9 17.4 17.9 23.5 17.6 23.5 18.1
Progression Factor 0.93 0.93 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.3 1.1 2.7 222.1 1.6 228.5 2.0
Delay (s) 17.9 15.1 18.5 20.5 245.6 19.2 252.0 20.1
Level of Service B B B C F B F C
Approach Delay (s) 15.7 19.3 62.2 67.4
Approach LOS B B E E

Intersection Summary
HCM Average Control Delay 47.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 886 41 24 1074 157 122 688 43 176 549 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3427 1533 1764 3346 1769 3504 1762 3405
Flt Permitted 0.16 1.00 1.00 0.16 1.00 0.27 1.00 0.35 1.00
Satd. Flow (perm) 292 3427 1533 291 3346 510 3504 651 3405
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 38 963 45 26 1167 171 133 748 47 191 578 147
RTOR Reduction (vph) 0 0 32 0 13 0 0 5 0 0 24 0
Lane Group Flow (vph) 38 963 14 26 1325 0 133 790 0 191 701 0
Confl. Peds. (#/hr) 12 12 18 18 3 3 12 12
Confl. Bikes (#/hr) 8 6 10 28
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 25.5 25.5 25.5 25.5 25.5 49.0 49.0 37.2 37.2
Effective Green, g (s) 25.5 25.5 25.5 25.5 25.5 49.0 49.0 37.2 37.2
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.58 0.58 0.44 0.44
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 88 1028 460 87 1004 402 2020 285 1490
v/s Ratio Prot 0.28 c0.40 0.03 c0.23 0.21
v/s Ratio Perm 0.13 0.01 0.09 0.16 c0.29
v/c Ratio 0.43 0.94 0.03 0.30 1.32 0.33 0.39 0.67 0.47
Uniform Delay, d1 23.9 29.0 21.0 22.9 29.7 9.2 9.8 19.0 16.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.24 1.25
Incremental Delay, d2 14.7 16.4 0.1 8.6 150.8 0.2 0.6 9.5 0.8
Delay (s) 38.6 45.4 21.1 31.5 180.5 9.4 10.4 32.9 22.1
Level of Service D D C C F A B C C
Approach Delay (s) 44.1 177.7 10.3 24.3
Approach LOS D F B C

Intersection Summary
HCM Average Control Delay 75.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 256 493 166 78 734 139 238 619 59 170 588 447
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1554 1769 1863 1552 1766 3482 1765 3257
Flt Permitted 0.12 1.00 1.00 0.24 1.00 1.00 0.12 1.00 0.27 1.00
Satd. Flow (perm) 232 1863 1554 444 1863 1552 225 3482 507 3257
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 278 536 180 85 798 151 259 673 64 185 639 486
RTOR Reduction (vph) 0 0 111 0 0 71 0 9 0 0 162 0
Lane Group Flow (vph) 278 536 69 85 798 80 259 728 0 185 963 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 32.8 32.8 33.3 27.6 27.6 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 32.8 32.8 33.3 27.6 27.6 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.39 0.32 0.32 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 315 719 600 263 605 504 87 1352 197 1264
v/s Ratio Prot c0.11 0.29 0.02 c0.43 0.21 0.30
v/s Ratio Perm 0.33 0.04 0.11 0.05 c1.15 0.37
v/c Ratio 0.88 0.75 0.12 0.32 1.32 0.16 2.98 0.54 0.94 0.76
Uniform Delay, d1 20.9 22.5 16.8 17.7 28.7 20.4 26.0 20.1 25.0 22.6
Progression Factor 1.00 1.00 1.00 1.53 1.37 2.00 0.74 0.64 1.00 1.00
Incremental Delay, d2 23.3 6.9 0.4 0.2 152.9 0.5 915.5 0.2 46.0 2.5
Delay (s) 44.2 29.4 17.2 27.2 192.2 41.4 934.6 13.1 71.0 25.1
Level of Service D C B C F D F B E C
Approach Delay (s) 31.3 156.6 252.8 31.6
Approach LOS C F F C

Intersection Summary
HCM Average Control Delay 112.2 HCM Level of Service F
HCM Volume to Capacity ratio 2.02
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 113.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 356 739 807 573 245 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 0.99 0.85
Flt Protected 0.95 1.00 1.00 0.96 1.00
Satd. Flow (prot) 1770 3539 3276 3415 1421
Flt Permitted 0.95 1.00 1.00 0.96 1.00
Satd. Flow (perm) 1770 3539 3276 3415 1421
Peak-hour factor, PHF 0.92 0.93 0.92 0.97 0.92 0.92
Adj. Flow (vph) 387 795 877 591 266 147
RTOR Reduction (vph) 0 0 136 0 9 111
Lane Group Flow (vph) 387 795 1332 0 276 17
Confl. Peds. (#/hr) 14 18
Confl. Bikes (#/hr) 7 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 27.5 61.1 29.6 10.9 10.9
Effective Green, g (s) 27.5 61.1 29.6 10.9 10.9
Actuated g/C Ratio 0.34 0.76 0.37 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 608 2703 1212 465 194
v/s Ratio Prot c0.22 0.22 c0.41 c0.08
v/s Ratio Perm 0.01
v/c Ratio 0.64 0.29 1.10 0.59 0.09
Uniform Delay, d1 22.1 2.9 25.2 32.5 30.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.3 57.3 1.4 0.1
Delay (s) 23.7 3.2 82.5 33.8 30.3
Level of Service C A F C C
Approach Delay (s) 9.9 82.5 32.7
Approach LOS A F C

Intersection Summary
HCM Average Control Delay 47.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 300 799 0 0 314 1197 27 1053 96 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.95 0.88 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1609 3382 3539 2787 5010
Flt Permitted 0.55 0.92 1.00 1.00 1.00
Satd. Flow (perm) 926 3133 3539 2787 5010
Peak-hour factor, PHF 0.93 0.92 0.25 0.25 0.92 0.97 0.92 0.92 0.92 0.25 0.25 0.25
Adj. Flow (vph) 323 868 0 0 341 1234 29 1145 104 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 23 0 26 0 0 0 0
Lane Group Flow (vph) 278 913 0 0 341 1211 0 1252 0 0 0 0
Confl. Peds. (#/hr) 2 2 4 4 3 3
Confl. Bikes (#/hr) 4 5 7
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 370 1253 1416 1115 2004
v/s Ratio Prot 0.10
v/s Ratio Perm 0.30 0.29 c0.43 0.25
v/c Ratio 0.75 0.73 0.24 1.09 0.62
Uniform Delay, d1 10.3 10.2 8.0 12.0 9.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.2 3.7 0.4 53.6 1.5
Delay (s) 23.4 13.9 8.4 65.6 11.1
Level of Service C B A E B
Approach Delay (s) 16.1 53.2 11.1 0.0
Approach LOS B D B A

Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 601 47 14 297 0 0 0 0 473 352 237
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 0.98 1.00
Satd. Flow (prot) 3539 1552 3531 1605 3325 1558
Flt Permitted 1.00 1.00 0.92 0.95 0.98 1.00
Satd. Flow (perm) 3539 1552 3266 1605 3325 1558
Peak-hour factor, PHF 0.25 0.95 0.92 0.92 0.92 0.25 0.25 0.25 0.25 0.92 0.92 0.92
Adj. Flow (vph) 0 633 51 15 323 0 0 0 0 514 383 258
RTOR Reduction (vph) 0 0 33 0 0 0 0 0 0 0 0 125
Lane Group Flow (vph) 0 633 18 0 338 0 0 0 0 293 604 133
Confl. Peds. (#/hr) 4 4 4 4 1 1 3 3
Confl. Bikes (#/hr) 5 9 1 1
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6 6
Actuated Green, G (s) 21.0 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1239 543 1143 829 1718 805
v/s Ratio Prot c0.18
v/s Ratio Perm 0.01 0.10 c0.18 0.18 0.09
v/c Ratio 0.51 0.03 0.30 0.35 0.35 0.17
Uniform Delay, d1 15.4 12.8 14.1 8.6 8.6 7.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.1 0.7 1.2 0.6 0.4
Delay (s) 16.9 12.9 14.8 9.8 9.1 8.1
Level of Service B B B A A A
Approach Delay (s) 16.6 14.8 0.0 9.1
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 179 947 173 53 825 82 431 563 106 145 455 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.99 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3510 1522 1767 3539 1548 1763 3438 1765 3376
Flt Permitted 0.59 1.00 0.11 1.00 1.00 0.31 1.00 0.30 1.00
Satd. Flow (perm) 2088 1522 211 3539 1548 574 3438 563 3376
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 195 1029 188 58 897 89 444 580 109 158 495 182
RTOR Reduction (vph) 0 0 92 0 0 47 0 20 0 0 49 0
Lane Group Flow (vph) 0 1224 96 58 897 42 444 669 0 158 628 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 35.6 35.6 35.6 35.6 35.6 31.4 31.4 31.4 31.4
Effective Green, g (s) 35.6 35.6 35.6 35.6 35.6 31.4 31.4 31.4 31.4
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.47 0.42 0.42 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 991 722 100 1680 735 240 1439 236 1413
v/s Ratio Prot 0.25 0.19 0.19
v/s Ratio Perm c0.59 0.06 0.27 0.03 c0.77 0.28
v/c Ratio 1.24 0.13 0.58 0.53 0.06 1.85 0.46 0.67 0.44
Uniform Delay, d1 19.7 11.0 14.3 13.9 10.6 21.8 15.7 17.6 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 114.6 0.4 22.2 1.2 0.1 398.2 0.1 5.5 0.1
Delay (s) 134.3 11.4 36.5 15.1 10.8 420.0 15.8 23.1 15.7
Level of Service F B D B B F B C B
Approach Delay (s) 117.9 15.9 174.2 17.1
Approach LOS F B F B

Intersection Summary
HCM Average Control Delay 89.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 112.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Existing plus Project AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 305 577 152 0 0 0 0 230 68 3 117 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4852 1795 1858
Flt Permitted 0.99 1.00 0.98
Satd. Flow (perm) 1850 1500 1600
Peak-hour factor, PHF 0.95 0.89 0.81 0.92 0.92 0.92 0.92 0.82 0.74 0.38 0.77 0.92
Adj. Flow (vph) 321 648 188 0 0 0 0 280 92 8 152 0
RTOR Reduction (vph) 0 64 0 0 0 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 1094 0 0 0 0 0 346 0 0 160 0
Confl. Peds. (#/hr) 14 14 52 52 1 1 4 4
Confl. Bikes (#/hr) 5 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 925 618 551
v/s Ratio Prot c0.19
v/s Ratio Perm c0.59 0.10
v/c Ratio 1.18 0.56 0.29
Uniform Delay, d1 11.2 12.0 10.7
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 93.1 3.6 1.1
Delay (s) 104.3 15.6 11.7
Level of Service F B B
Approach Delay (s) 104.3 0.0 15.6 11.7
Approach LOS F A B B

Intersection Summary
HCM Average Control Delay 76.0 HCM Level of Service E
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 123 431 120 48 744
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.90 0.85
Flt Protected 0.99 0.98 1.00
Satd. Flow (prot) 3491 3200 1441
Flt Permitted 0.99 0.98 1.00
Satd. Flow (perm) 3491 3200 1441
Peak-hour factor, PHF 0.92 0.75 0.96 0.77 0.86 0.89
Adj. Flow (vph) 0 164 449 156 56 836
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 613 0 630 418
Confl. Peds. (#/hr) 51 2
Confl. Bikes (#/hr) 2
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1265 1152 519
v/s Ratio Prot
v/s Ratio Perm 0.18 0.20 c0.29
v/c Ratio 0.48 0.55 0.81
Uniform Delay, d1 11.1 11.5 13.0
Progression Factor 0.80 1.00 1.00
Incremental Delay, d2 0.6 1.9 12.6
Delay (s) 9.5 13.3 25.5
Level of Service A B C
Approach Delay (s) 9.5 18.2
Approach LOS A B

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 115 483 0 0 0 0 0 947 247 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.96
Flt Protected 0.99 1.00
Satd. Flow (prot) 6328 4878
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6328 4878
Peak-hour factor, PHF 0.93 0.91 0.92 0.92 0.92 0.92 0.92 0.85 0.71 0.92 0.92 0.92
Adj. Flow (vph) 124 531 0 0 0 0 0 1114 348 0 0 0
RTOR Reduction (vph) 0 14 0 0 0 0 0 99 0 0 0 0
Lane Group Flow (vph) 0 641 0 0 0 0 0 1363 0 0 0 0
Confl. Peds. (#/hr) 22 22 59 59 12 12 5 5
Confl. Bikes (#/hr) 6 4 2 1
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2531 1951
v/s Ratio Prot c0.28
v/s Ratio Perm 0.10
v/c Ratio 0.25 0.70
Uniform Delay, d1 9.0 11.2
Progression Factor 0.80 0.75
Incremental Delay, d2 0.2 1.8
Delay (s) 7.5 10.2
Level of Service A B
Approach Delay (s) 7.5 0.0 10.2 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing plus Project AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 56 0 0 912 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 64 0 0 921 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 242 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 242 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 91 100 100
cM capacity (veh/h) 718 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 64 230 230 230 230
Volume Left 64 0 0 0 0
Volume Right 0 0 0 0 0
cSH 718 1700 1700 1700 1700
Volume to Capacity 0.09 0.14 0.14 0.14 0.14
Queue Length 95th (ft) 7 0 0 0 0
Control Delay (s) 10.5 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 10.5 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 23.2% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing plus Project AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1431 66 275 677 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.98
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6338 6165
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6338 6165
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.87 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1475 76 296 736 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 12 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1539 0 0 1024 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3158 2117
v/s Ratio Prot c0.24
v/s Ratio Perm 0.17
v/c Ratio 0.49 0.48
Uniform Delay, d1 10.0 15.5
Progression Factor 1.00 1.00
Incremental Delay, d2 0.5 0.8
Delay (s) 10.5 16.3
Level of Service B B
Approach Delay (s) 0.0 10.5 16.3 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 34 261 0 0 547 480 116 514 23 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.99 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3513 3539 1548 3489 1531
Flt Permitted 0.83 1.00 1.00 0.99 1.00
Satd. Flow (perm) 2945 3539 1548 3489 1531
Peak-hour factor, PHF 0.85 0.89 0.92 0.96 0.88 0.96 0.85 0.96 0.72 0.92 0.92 0.92
Adj. Flow (vph) 40 293 0 0 622 500 136 535 32 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 182 0 0 15 0 0 0
Lane Group Flow (vph) 0 333 0 0 622 318 0 671 17 0 0 0
Confl. Peds. (#/hr) 35 35 6 6 26 26 2 2
Confl. Bikes (#/hr) 33 6 10 5
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 884 1062 464 1861 817
v/s Ratio Prot 0.18
v/s Ratio Perm 0.11 c0.21 0.19 0.01
v/c Ratio 0.38 0.59 0.69 0.36 0.02
Uniform Delay, d1 16.6 17.8 18.5 8.1 6.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 2.4 8.0 0.5 0.0
Delay (s) 17.8 20.2 26.5 8.6 6.7
Level of Service B C C A A
Approach Delay (s) 17.8 23.0 8.5 0.0
Approach LOS B C A A

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 469 240 0 0 0 0 0 0 125 550 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.95 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6035 5028
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6035 5028
Peak-hour factor, PHF 0.92 0.92 0.86 0.92 0.92 0.92 0.92 0.92 0.92 0.89 0.98 0.92
Adj. Flow (vph) 0 510 279 0 0 0 0 0 0 140 561 0
RTOR Reduction (vph) 0 118 0 0 0 0 0 0 0 0 78 0
Lane Group Flow (vph) 0 671 0 0 0 0 0 0 0 0 623 0
Confl. Peds. (#/hr) 4 4 10 10 8 8 11 11
Confl. Bikes (#/hr) 1 7 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2414 2235
v/s Ratio Prot c0.11
v/s Ratio Perm 0.12
v/c Ratio 0.28 0.28
Uniform Delay, d1 9.1 7.9
Progression Factor 1.00 1.00
Incremental Delay, d2 0.3 0.3
Delay (s) 9.4 8.2
Level of Service A A
Approach Delay (s) 9.4 0.0 0.0 8.2
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 8.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 338 121 0 0 0 0 0 0 22 682 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6067 5067
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6067 5067
Peak-hour factor, PHF 0.92 0.86 0.84 0.92 0.92 0.92 0.92 0.92 0.92 0.55 0.95 0.92
Adj. Flow (vph) 0 393 144 0 0 0 0 0 0 40 718 0
RTOR Reduction (vph) 0 68 0 0 0 0 0 0 0 0 10 0
Lane Group Flow (vph) 0 469 0 0 0 0 0 0 0 0 748 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2326 2196
v/s Ratio Prot c0.08
v/s Ratio Perm 0.15
v/c Ratio 0.20 0.34
Uniform Delay, d1 12.4 11.3
Progression Factor 0.76 1.17
Incremental Delay, d2 0.2 0.4
Delay (s) 9.7 13.6
Level of Service A B
Approach Delay (s) 9.7 0.0 0.0 13.6
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 353 1277 0 0 0 0 0 342 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.97
Flt Protected 0.99 1.00
Satd. Flow (prot) 6290 4905
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6290 4905
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.81
Adj. Flow (vph) 0 0 0 388 1316 0 0 0 0 0 349 80
RTOR Reduction (vph) 0 0 0 0 88 0 0 0 0 0 8 0
Lane Group Flow (vph) 0 0 0 0 1616 0 0 0 0 0 421 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2726 2166
v/s Ratio Prot c0.09
v/s Ratio Perm 0.26
v/c Ratio 0.59 0.19
Uniform Delay, d1 13.0 10.2
Progression Factor 0.48 1.00
Incremental Delay, d2 0.8 0.2
Delay (s) 7.1 10.4
Level of Service A B
Approach Delay (s) 0.0 7.1 0.0 10.4
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 233 65 21 621 0 0 0 0 50 308 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.97 1.00 1.00 0.99
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3383 3529 1589 3345
Flt Permitted 1.00 0.93 0.95 1.00
Satd. Flow (perm) 3383 3286 1589 3345
Peak-hour factor, PHF 0.92 0.75 0.70 0.66 0.96 0.92 0.92 0.92 0.92 0.74 0.96 0.71
Adj. Flow (vph) 0 311 93 32 647 0 0 0 0 68 321 24
RTOR Reduction (vph) 0 54 0 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 350 0 0 679 0 0 0 0 61 340 0
Confl. Peds. (#/hr) 36 36 28 28 18 18 16 16
Confl. Bikes (#/hr) 4 10 3 1
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1428 1387 671 1412
v/s Ratio Prot 0.10
v/s Ratio Perm c0.21 0.04 0.10
v/c Ratio 0.25 0.49 0.09 0.24
Uniform Delay, d1 8.4 9.5 7.8 8.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.2 0.3 0.4
Delay (s) 8.8 10.7 8.1 8.8
Level of Service A B A A
Approach Delay (s) 8.8 10.7 0.0 8.7
Approach LOS A B A A

Intersection Summary
HCM Average Control Delay 9.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing plus Project AM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 12 204 9 41 129 0 0 86 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 13 222 10 45 140 0 0 93 54

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 124 121 185 148
Volume Left (vph) 13 0 45 0
Volume Right (vph) 0 10 0 54
Hadj (s) 0.09 -0.02 0.08 -0.19
Departure Headway (s) 5.4 5.3 4.8 4.6
Degree Utilization, x 0.19 0.18 0.25 0.19
Capacity (veh/h) 631 647 717 741
Control Delay (s) 8.4 8.2 9.3 8.6
Approach Delay (s) 8.3 9.3 8.6
Approach LOS A A A

Intersection Summary
Delay 8.7
HCM Level of Service A
Intersection Capacity Utilization 43.4% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 128 4 1 763 304 132
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.95
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1766 3539 3346
Flt Permitted 0.95 0.95 1.00
Satd. Flow (perm) 1766 3379 3346
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 139 4 1 829 330 143
RTOR Reduction (vph) 0 0 0 0 73 0
Lane Group Flow (vph) 143 0 0 830 400 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 2
Actuated Green, G (s) 16.0 22.0 22.0
Effective Green, g (s) 16.0 22.0 22.0
Actuated g/C Ratio 0.36 0.49 0.49
Clearance Time (s) 3.0 4.0 4.0
Lane Grp Cap (vph) 628 1652 1636
v/s Ratio Prot c0.08 0.12
v/s Ratio Perm c0.25
v/c Ratio 0.23 0.50 0.24
Uniform Delay, d1 10.2 7.8 6.7
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.8 1.1 0.4
Delay (s) 11.0 8.9 7.0
Level of Service B A A
Approach Delay (s) 11.0 8.9 7.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing plus Project AM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 78 216 78 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 85 235 85 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 163 157 85
Volume Left (vph) 85 0 85
Volume Right (vph) 0 0 0
Hadj (s) 0.29 0.03 0.23
Departure Headway (s) 5.0 4.8 4.9
Degree Utilization, x 0.23 0.21 0.11
Capacity (veh/h) 706 740 703
Control Delay (s) 8.3 7.8 8.5
Approach Delay (s) 8.0 8.5
Approach LOS A A

Intersection Summary
Delay 8.1
HCM Level of Service A
Intersection Capacity Utilization 22.5% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

14: 12th St. & Harrison St 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 51 841 77 121 496 0 0 88 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.99 1.00 0.95
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6272 3453 3296
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 6272 2995 3296
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 55 914 84 132 539 0 0 96 46
RTOR Reduction (vph) 0 0 0 0 22 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 0 0 0 1031 0 0 671 0 0 130 0
Confl. Peds. (#/hr) 30 30 42 42 86 86 50 50
Confl. Bikes (#/hr) 3 1 3
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2247 1572 1730
v/s Ratio Prot 0.04
v/s Ratio Perm 0.16 c0.22
v/c Ratio 0.46 0.43 0.08
Uniform Delay, d1 14.8 8.7 7.0
Progression Factor 1.44 1.00 1.00
Incremental Delay, d2 0.6 0.8 0.1
Delay (s) 21.8 9.6 7.1
Level of Service C A A
Approach Delay (s) 0.0 21.8 9.6 7.1
Approach LOS A C A A

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL2 NBL NBT NBR SBT SBR
Lane Configurations
Volume (vph) 111 31 156 11 104 34 50 30 249 15 311 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 0.95 0.95 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 0.96 0.99 0.99 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3221 1492 1770 3410 3470 3366 1441
Flt Permitted 0.95 1.00 0.95 1.00 0.99 1.00 1.00
Satd. Flow (perm) 3221 1492 1770 3410 3470 3366 1441
Peak-hour factor, PHF 0.79 0.82 0.83 0.69 0.84 0.84 0.94 0.94 0.96 0.75 0.85 0.96
Adj. Flow (vph) 141 38 188 16 124 40 53 32 259 20 366 175
RTOR Reduction (vph) 0 149 0 0 0 0 0 0 5 0 0 0
Lane Group Flow (vph) 127 91 0 16 164 0 0 0 359 0 384 157
Confl. Peds. (#/hr)
Confl. Bikes (#/hr) 2 6
Turn Type custom Split Split Split custom
Protected Phases 1 1 7 7 8 8 8 2 6
Permitted Phases 1 6
Actuated Green, G (s) 16.6 16.6 7.4 7.4 24.0 16.0 36.6
Effective Green, g (s) 16.6 16.6 7.4 7.4 24.0 16.0 36.6
Actuated g/C Ratio 0.21 0.21 0.09 0.09 0.30 0.20 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 668 310 164 315 1041 673 659
v/s Ratio Prot 0.04 c0.06 0.01 c0.05 c0.10 c0.11 0.11
v/s Ratio Perm
v/c Ratio 0.19 0.29 0.10 0.52 0.34 0.57 0.24
Uniform Delay, d1 26.2 26.8 33.2 34.6 21.9 28.9 13.2
Progression Factor 0.89 0.78 0.88 0.89 1.00 1.13 1.11
Incremental Delay, d2 0.6 2.4 0.1 0.7 0.1 0.7 0.8
Delay (s) 23.9 23.4 29.2 31.7 21.9 33.2 15.5
Level of Service C C C C C C B
Approach Delay (s) 23.6 31.5 21.9 27.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement SBR2
Lane Configurations
Volume (vph) 23
Ideal Flow (vphpl) 1900
Total Lost time (s) 4.0
Lane Util. Factor 1.00
Frpb, ped/bikes 1.00
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 1583
Flt Permitted 1.00
Satd. Flow (perm) 1583
Peak-hour factor, PHF 0.96
Adj. Flow (vph) 24
RTOR Reduction (vph) 13
Lane Group Flow (vph) 11
Confl. Peds. (#/hr) 102
Confl. Bikes (#/hr) 10
Turn Type custom
Protected Phases 6
Permitted Phases
Actuated Green, G (s) 36.6
Effective Green, g (s) 36.6
Actuated g/C Ratio 0.46
Clearance Time (s) 4.0
Vehicle Extension (s) 2.0
Lane Grp Cap (vph) 724
v/s Ratio Prot 0.01
v/s Ratio Perm
v/c Ratio 0.02
Uniform Delay, d1 11.9
Progression Factor 1.66
Incremental Delay, d2 0.0
Delay (s) 19.8
Level of Service B
Approach Delay (s)
Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis Existing plus Project AM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 370 0 0 654 393 499
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 4.0 4.0
Lane Util. Factor 0.94 0.91 0.95 0.76
Frpb, ped/bikes 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 5085 3539 3510
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 5085 3539 3510
Peak-hour factor, PHF 0.90 0.92 0.92 0.97 0.96 0.90
Adj. Flow (vph) 411 0 0 674 409 554
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 411 0 0 674 409 554
Confl. Peds. (#/hr) 14
Confl. Bikes (#/hr) 2
Turn Type Free
Protected Phases 1 2 2
Permitted Phases Free
Actuated Green, G (s) 12.0 59.0 59.0 80.0
Effective Green, g (s) 12.0 59.0 59.0 80.0
Actuated g/C Ratio 0.15 0.74 0.74 1.00
Clearance Time (s) 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 749 3750 2610 3510
v/s Ratio Prot c0.08 c0.13 0.12
v/s Ratio Perm 0.16
v/c Ratio 0.55 0.18 0.16 0.16
Uniform Delay, d1 31.5 3.2 3.1 0.0
Progression Factor 0.87 1.00 0.97 1.00
Incremental Delay, d2 0.8 0.1 0.1 0.1
Delay (s) 28.2 3.3 3.2 0.1
Level of Service C A A A
Approach Delay (s) 28.2 3.3 1.4
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 7.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 27.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 53 126 77 348 465 101 103 656 302 28 583 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.94 1.00 0.90 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3433 3539 1479 3433 3539 1485 5034 1419 4940
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.69 1.00 0.79
Satd. Flow (perm) 3433 3539 1479 3433 3539 1485 3517 1419 3914
Peak-hour factor, PHF 0.74 0.81 0.65 0.89 0.80 0.52 0.83 0.88 0.82 0.50 0.93 0.79
Adj. Flow (vph) 72 156 118 391 581 194 124 745 368 56 627 96
RTOR Reduction (vph) 0 0 48 0 0 108 0 0 236 0 19 0
Lane Group Flow (vph) 72 156 70 391 581 86 0 869 132 0 760 0
Confl. Peds. (#/hr) 38 38 34 34 60 60 28 28
Confl. Bikes (#/hr) 12 18 39 9
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 5.6 34.4 34.4 14.6 44.4 44.4 36.0 36.0 36.0
Effective Green, g (s) 5.6 34.4 34.4 14.6 44.4 44.4 36.0 36.0 36.0
Actuated g/C Ratio 0.06 0.34 0.34 0.15 0.44 0.44 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 192 1217 509 501 1571 659 1266 511 1409
v/s Ratio Prot 0.02 0.04 c0.11 c0.16
v/s Ratio Perm 0.05 0.06 c0.25 0.09 0.19
v/c Ratio 0.38 0.13 0.14 0.78 0.37 0.13 0.69 0.26 0.54
Uniform Delay, d1 45.5 22.5 22.6 41.2 18.5 16.4 27.2 22.6 25.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.6 7.1 0.7 0.4 3.0 1.2 1.5
Delay (s) 46.0 22.7 23.2 48.3 19.2 16.8 30.2 23.8 26.9
Level of Service D C C D B B C C C
Approach Delay (s) 27.7 28.5 28.3 26.9
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 28.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 129 52 41 135 117 51 405 58 54 350 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.95
Frpb, ped/bikes 0.98 0.95 0.99 1.00
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.96 0.94 0.98 0.99
Flt Protected 1.00 0.99 0.99 0.99
Satd. Flow (prot) 3308 3110 3410 3456
Flt Permitted 0.94 0.88 0.88 0.80
Satd. Flow (perm) 3126 2757 3013 2792
Peak-hour factor, PHF 0.88 0.81 0.76 0.79 0.90 0.87 0.91 0.93 0.91 0.78 0.89 0.79
Adj. Flow (vph) 8 159 68 52 150 134 56 435 64 69 393 28
RTOR Reduction (vph) 0 43 0 0 85 0 0 17 0 0 7 0
Lane Group Flow (vph) 0 192 0 0 251 0 0 538 0 0 483 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1146 1011 1503 838
v/s Ratio Prot c0.04
v/s Ratio Perm 0.06 c0.09 0.13 c0.17
v/c Ratio 0.17 0.25 0.36 0.58
Uniform Delay, d1 12.8 13.2 9.7 17.8
Progression Factor 0.83 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.6 0.7 2.9
Delay (s) 11.0 13.8 10.3 20.7
Level of Service B B B C
Approach Delay (s) 11.0 13.8 10.3 20.7
Approach LOS B B B C

Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 567 53 80 411 61 103 357 76 51 306 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.98 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3356 3321 1763 3539 1532 1760 3425
Flt Permitted 0.27 1.00 0.64 0.49 1.00 1.00 0.52 1.00
Satd. Flow (perm) 504 3356 2139 916 3539 1532 961 3425
Peak-hour factor, PHF 0.71 0.92 0.74 0.83 0.90 0.90 0.63 0.92 0.66 0.55 0.88 0.83
Adj. Flow (vph) 104 616 72 96 457 68 163 388 115 93 348 80
RTOR Reduction (vph) 0 14 0 0 14 0 0 0 49 0 19 0
Lane Group Flow (vph) 104 674 0 0 607 0 163 388 66 93 409 0
Confl. Peds. (#/hr) 34 34 37 37 8 8 10 10
Confl. Bikes (#/hr) 11 8 35 7
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 25.8 25.8 25.8 46.2 46.2 46.2 46.2 46.2
Effective Green, g (s) 25.8 25.8 25.8 46.2 46.2 46.2 46.2 46.2
Actuated g/C Ratio 0.32 0.32 0.32 0.58 0.58 0.58 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 163 1082 690 529 2044 885 555 1978
v/s Ratio Prot 0.20 0.11 0.12
v/s Ratio Perm 0.21 c0.28 c0.18 0.04 0.10
v/c Ratio 0.64 0.62 0.88 0.31 0.19 0.08 0.17 0.21
Uniform Delay, d1 23.1 23.0 25.6 8.7 8.0 7.5 7.9 8.1
Progression Factor 1.00 1.00 0.80 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.8 11.9 1.5 0.2 0.2 0.7 0.2
Delay (s) 29.0 23.8 32.4 10.2 8.2 7.6 8.6 8.3
Level of Service C C C B A A A A
Approach Delay (s) 24.5 32.4 8.6 8.4
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project AM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 137 66 28 265 247 41 392 31 80 434 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.91 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 0.96 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.99 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4772 3508 1543 1758 3481 1765 3472
Flt Permitted 0.79 0.86 1.00 0.41 1.00 0.48 1.00
Satd. Flow (perm) 3807 3043 1543 765 3481 888 3472
Peak-hour factor, PHF 0.60 0.93 0.92 0.58 0.95 0.85 0.68 0.97 0.86 0.71 0.91 0.60
Adj. Flow (vph) 80 147 72 48 279 291 60 404 36 113 477 60
RTOR Reduction (vph) 0 42 0 0 0 168 0 8 0 0 12 0
Lane Group Flow (vph) 0 257 0 0 327 123 60 432 0 113 525 0
Confl. Peds. (#/hr) 25 25 18 13 19 13 6 6
Confl. Bikes (#/hr) 16 16 59 5 5 59 6
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 1612 1289 654 342 1556 397 1552
v/s Ratio Prot 0.12 c0.15
v/s Ratio Perm 0.07 c0.11 0.08 0.08 0.13
v/c Ratio 0.16 0.25 0.19 0.18 0.28 0.28 0.34
Uniform Delay, d1 15.1 15.8 15.3 14.1 14.8 14.9 15.3
Progression Factor 1.31 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.6 1.1 0.4 1.8 0.6
Delay (s) 20.0 16.3 16.0 15.2 15.3 16.7 15.9
Level of Service B B B B B B B
Approach Delay (s) 20.0 16.2 15.3 16.0
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 92 670 303 58 374 55 170 222 26 74 300 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1766 3427 1553 1767 3343 1768 3450 1756 3414
Flt Permitted 0.32 1.00 1.00 0.19 1.00 0.45 1.00 0.58 1.00
Satd. Flow (perm) 586 3427 1553 353 3343 837 3450 1078 3414
Peak-hour factor, PHF 0.77 0.96 0.85 0.85 0.83 0.72 0.82 0.95 0.65 0.87 0.92 0.77
Adj. Flow (vph) 119 698 356 68 451 76 207 234 40 85 326 84
RTOR Reduction (vph) 0 0 256 0 16 0 0 16 0 0 24 0
Lane Group Flow (vph) 119 698 100 68 511 0 207 258 0 85 386 0
Confl. Peds. (#/hr) 4 4 4 4 4 4 11 11
Confl. Bikes (#/hr) 3 7 21 1
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 23.8 23.8 23.8 23.8 23.8 50.7 50.7 37.2 37.2
Effective Green, g (s) 23.8 23.8 23.8 23.8 23.8 50.7 50.7 37.2 37.2
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.60 0.60 0.44 0.44
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 164 960 435 99 936 598 2058 472 1494
v/s Ratio Prot c0.20 0.15 c0.04 0.07 0.11
v/s Ratio Perm 0.20 0.06 0.19 c0.17 0.08
v/c Ratio 0.73 0.73 0.23 0.69 0.55 0.35 0.13 0.18 0.26
Uniform Delay, d1 27.6 27.7 23.5 27.3 26.0 8.0 7.5 14.6 15.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.02
Incremental Delay, d2 24.3 4.8 1.2 32.4 2.3 0.1 0.1 0.8 0.4
Delay (s) 51.9 32.5 24.8 59.7 28.3 8.2 7.6 15.5 15.9
Level of Service D C C E C A A B B
Approach Delay (s) 32.1 31.9 7.8 15.8
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 24.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 293 302 114 37 234 91 69 310 19 39 278 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 4.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.96 1.00 0.99 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 3388 1766 3382 1760 3484 1764 3343
Flt Permitted 0.45 1.00 0.48 1.00 0.29 1.00 0.42 1.00
Satd. Flow (perm) 842 3388 892 3382 543 3484 782 3343
Peak-hour factor, PHF 0.81 0.86 0.92 0.84 0.79 0.88 0.96 0.91 0.68 0.70 0.87 0.76
Adj. Flow (vph) 362 351 124 44 296 103 72 341 28 56 320 149
RTOR Reduction (vph) 0 23 0 0 28 0 0 10 0 0 87 0
Lane Group Flow (vph) 362 452 0 44 371 0 72 359 0 56 382 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt pm+pt Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 61.5 53.6 48.7 45.3 14.5 14.5 14.5 14.5
Effective Green, g (s) 61.5 53.6 48.7 45.3 14.5 14.5 14.5 14.5
Actuated g/C Ratio 0.72 0.63 0.57 0.53 0.17 0.17 0.17 0.17
Clearance Time (s) 4.5 3.5 4.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 737 2136 546 1802 93 594 133 570
v/s Ratio Prot c0.07 0.13 0.00 0.11 0.10 0.11
v/s Ratio Perm c0.29 0.04 c0.13 0.07
v/c Ratio 0.49 0.21 0.08 0.21 0.77 0.60 0.42 0.67
Uniform Delay, d1 4.5 6.7 7.9 10.4 33.7 32.6 31.5 33.0
Progression Factor 1.00 1.00 0.74 0.69 0.91 0.89 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.0 0.3 28.7 1.1 0.8 2.4
Delay (s) 4.6 6.9 5.9 7.4 59.2 30.2 32.3 35.4
Level of Service A A A A E C C D
Approach Delay (s) 5.9 7.3 35.0 35.1
Approach LOS A A C D

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 166 488 586 104 654 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3422 3431 1414
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3422 3431 1414
Peak-hour factor, PHF 0.91 0.86 0.89 0.70 0.90 0.89
Adj. Flow (vph) 182 567 658 149 727 188
RTOR Reduction (vph) 0 0 21 0 3 123
Lane Group Flow (vph) 182 567 786 0 743 46
Confl. Peds. (#/hr) 14 11 6 6
Confl. Bikes (#/hr) 10 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 12.0 50.1 34.1 21.9 21.9
Effective Green, g (s) 12.0 50.1 34.1 21.9 21.9
Actuated g/C Ratio 0.15 0.63 0.43 0.27 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 266 2216 1459 939 387
v/s Ratio Prot c0.10 0.16 c0.23 c0.22
v/s Ratio Perm 0.03
v/c Ratio 0.68 0.26 0.54 0.79 0.12
Uniform Delay, d1 32.2 6.7 17.1 26.9 21.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.3 1.4 4.3 0.1
Delay (s) 37.9 6.9 18.5 31.2 21.9
Level of Service D A B C C
Approach Delay (s) 14.5 18.5 29.5
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project AM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 132 702 0 0 127 270 4 219 21 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.86 0.86 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.92 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1520 4801 4407 1362 4973
Flt Permitted 0.53 0.93 1.00 1.00 1.00
Satd. Flow (perm) 854 4477 4407 1362 4973
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.86 0.74 0.50 0.88 0.58 0.92 0.92 0.92
Adj. Flow (vph) 148 789 0 0 148 365 8 249 36 0 0 0
RTOR Reduction (vph) 0 0 0 0 110 109 0 22 0 0 0 0
Lane Group Flow (vph) 133 804 0 0 221 73 0 271 0 0 0 0
Confl. Peds. (#/hr) 2 2 6 6 4 4
Confl. Bikes (#/hr) 4 3
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 342 1791 1763 545 1989
v/s Ratio Prot 0.05
v/s Ratio Perm 0.16 c0.18 0.05 0.05
v/c Ratio 0.39 0.45 0.13 0.13 0.14
Uniform Delay, d1 8.5 8.8 7.6 7.6 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.8 0.1 0.5 0.1
Delay (s) 11.8 9.6 7.7 8.1 7.8
Level of Service B A A A A
Approach Delay (s) 9.9 7.9 7.8 0.0
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 8.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 239 23 9 135 0 0 0 0 577 844 297
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 4984 5060 1610 3366 1583
Flt Permitted 1.00 0.91 0.95 0.99 1.00
Satd. Flow (perm) 4984 4613 1610 3366 1583
Peak-hour factor, PHF 0.92 0.91 0.64 0.56 0.82 0.92 0.92 0.92 0.92 0.88 0.93 0.77
Adj. Flow (vph) 0 263 36 16 165 0 0 0 0 656 908 386
RTOR Reduction (vph) 0 23 0 0 0 0 0 0 0 0 0 187
Lane Group Flow (vph) 0 276 0 0 181 0 0 0 0 505 1059 199
Confl. Peds. (#/hr) 2 2 10 10 6 6
Confl. Bikes (#/hr) 3 4 1
Turn Type Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 8 6 6
Actuated Green, G (s) 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1744 1615 832 1739 818
v/s Ratio Prot c0.06
v/s Ratio Perm 0.04 0.31 0.31 0.13
v/c Ratio 0.16 0.11 0.61 0.61 0.24
Uniform Delay, d1 13.4 13.2 10.2 10.2 8.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 3.3 1.6 0.7
Delay (s) 13.6 13.3 13.5 11.8 8.7
Level of Service B B B B A
Approach Delay (s) 13.6 13.3 0.0 11.6
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 382 22 24 602 79 47 242 32 76 276 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3536 1514 1753 3539 1545 1756 3459 1760 3537
Flt Permitted 0.95 1.00 0.51 1.00 1.00 0.48 1.00 0.50 1.00
Satd. Flow (perm) 3346 1514 932 3539 1545 882 3459 935 3537
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 8 415 24 26 654 86 48 249 33 83 300 1
RTOR Reduction (vph) 0 0 7 0 0 24 0 19 0 0 1 0
Lane Group Flow (vph) 0 423 17 26 654 62 48 263 0 83 300 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 54.4 54.4 54.4 54.4 54.4 12.6 12.6 12.6 12.6
Effective Green, g (s) 54.4 54.4 54.4 54.4 54.4 12.6 12.6 12.6 12.6
Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 2427 1098 676 2567 1121 148 581 157 594
v/s Ratio Prot c0.18 0.08 0.08
v/s Ratio Perm 0.13 0.01 0.03 0.04 0.05 c0.09
v/c Ratio 0.17 0.02 0.04 0.25 0.06 0.32 0.45 0.53 0.51
Uniform Delay, d1 3.2 2.9 2.9 3.5 2.9 27.5 28.1 28.5 28.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.1 0.2 0.1 0.9 0.4 2.4 0.5
Delay (s) 3.4 2.9 3.0 3.7 3.0 28.4 28.5 30.9 28.9
Level of Service A A A A A C C C C
Approach Delay (s) 3.4 3.6 28.5 29.3
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Existing plus Project PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 489 69 0 0 0 0 446 62 1 58 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4899 1830 1858
Flt Permitted 0.98 1.00 0.71
Satd. Flow (perm) 1000 1300 1300
Peak-hour factor, PHF 0.86 0.93 0.72 0.25 0.25 0.25 0.25 0.75 0.70 0.25 0.76 0.25
Adj. Flow (vph) 291 526 96 0 0 0 0 595 89 4 76 0
RTOR Reduction (vph) 0 33 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 881 0 0 0 0 0 672 0 0 80 0
Confl. Peds. (#/hr) 9 9 38 38 2 2
Confl. Bikes (#/hr) 11 4 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 500 630 448
v/s Ratio Prot c0.37
v/s Ratio Perm c0.88 0.06
v/c Ratio 1.76 1.07 0.18
Uniform Delay, d1 11.2 14.8 10.3
Progression Factor 1.00 1.00 0.03
Incremental Delay, d2 350.6 55.1 0.8
Delay (s) 361.8 69.8 1.1
Level of Service F E A
Approach Delay (s) 361.8 0.0 69.8 1.1
Approach LOS F A E A

Intersection Summary
HCM Average Control Delay 225.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.48
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 154 531 55 47 634
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.90 0.85
Flt Protected 0.99 0.98 1.00
Satd. Flow (prot) 3501 3188 1441
Flt Permitted 0.99 0.98 1.00
Satd. Flow (perm) 3501 3188 1441
Peak-hour factor, PHF 0.92 0.90 0.86 0.60 0.84 0.94
Adj. Flow (vph) 0 171 617 92 56 674
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 788 0 485 337
Confl. Peds. (#/hr) 46
Confl. Bikes (#/hr) 3
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1268 1148 519
v/s Ratio Prot
v/s Ratio Perm 0.23 0.15 c0.23
v/c Ratio 0.62 0.42 0.65
Uniform Delay, d1 11.8 10.9 12.0
Progression Factor 0.69 1.00 1.00
Incremental Delay, d2 0.2 1.1 6.2
Delay (s) 8.3 12.0 18.2
Level of Service A B B
Approach Delay (s) 8.3 14.6
Approach LOS A B

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 149 897 0 0 0 0 0 818 329 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.96
Flt Protected 0.99 1.00
Satd. Flow (prot) 6340 4837
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6340 4837
Peak-hour factor, PHF 0.85 0.98 0.25 0.25 0.25 0.25 0.25 0.94 0.96 0.25 0.25 0.25
Adj. Flow (vph) 175 915 0 0 0 0 0 870 343 0 0 0
RTOR Reduction (vph) 0 32 0 0 0 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 1058 0 0 0 0 0 1187 0 0 0 0
Confl. Peds. (#/hr) 22 22 50 50 14 14 6 6
Confl. Bikes (#/hr) 16 1 2 2
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2536 1935
v/s Ratio Prot c0.25
v/s Ratio Perm 0.17
v/c Ratio 0.42 0.61
Uniform Delay, d1 9.7 10.7
Progression Factor 0.99 1.59
Incremental Delay, d2 0.4 1.2
Delay (s) 10.0 18.3
Level of Service B B
Approach Delay (s) 10.0 0.0 18.3 0.0
Approach LOS B A B A

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing plus Project PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 57 0 0 934 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.71 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 80 0 0 1015 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 260 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 260 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 89 100 100
cM capacity (veh/h) 703 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 80 254 254 254 254
Volume Left 80 0 0 0 0
Volume Right 0 0 0 0 0
cSH 703 1700 1700 1700 1700
Volume to Capacity 0.11 0.15 0.15 0.15 0.15
Queue Length 95th (ft) 10 0 0 0 0
Control Delay (s) 10.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 10.8 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 23.5% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing plus Project PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 855 50 149 822 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.98
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6318 6222
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6318 6222
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.78 0.83 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 900 64 180 856 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 7 0 0 45 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 957 0 0 991 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3148 2136
v/s Ratio Prot c0.15
v/s Ratio Perm 0.16
v/c Ratio 0.30 0.46
Uniform Delay, d1 8.9 15.4
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.7
Delay (s) 9.1 16.1
Level of Service A B
Approach Delay (s) 0.0 9.1 16.1 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 53 767 0 0 355 218 171 561 35 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3518 3539 1461 3470 1520
Flt Permitted 0.87 1.00 1.00 0.99 1.00
Satd. Flow (perm) 3078 3539 1461 3470 1520
Peak-hour factor, PHF 0.63 0.86 0.25 0.99 0.96 0.96 0.84 0.92 0.73 0.25 0.25 0.25
Adj. Flow (vph) 84 892 0 0 370 227 204 610 48 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 144 0 0 6 0 0 0
Lane Group Flow (vph) 0 976 0 0 370 83 0 814 42 0 0 0
Confl. Peds. (#/hr) 36 36 52 52 35 35 10 10
Confl. Bikes (#/hr) 5 21 22
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 923 1062 438 1851 811
v/s Ratio Prot 0.10
v/s Ratio Perm c0.32 0.06 0.23 0.03
v/c Ratio 1.06 0.35 0.19 0.44 0.05
Uniform Delay, d1 21.0 16.4 15.6 8.5 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 46.0 0.9 1.0 0.8 0.1
Delay (s) 67.0 17.3 16.5 9.3 6.8
Level of Service E B B A A
Approach Delay (s) 67.0 17.0 9.2 0.0
Approach LOS E B A A

Intersection Summary
HCM Average Control Delay 34.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 812 238 0 0 0 0 0 0 362 1241 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6153 5015
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6153 5015
Peak-hour factor, PHF 0.25 0.99 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.87 0.95 0.25
Adj. Flow (vph) 0 820 259 0 0 0 0 0 0 416 1306 0
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 38 0
Lane Group Flow (vph) 0 1068 0 0 0 0 0 0 0 0 1684 0
Confl. Peds. (#/hr) 4 4 8 8 2 2 12 12
Confl. Bikes (#/hr) 2 2 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2461 2229
v/s Ratio Prot c0.17
v/s Ratio Perm 0.34
v/c Ratio 0.43 0.76
Uniform Delay, d1 9.8 10.5
Progression Factor 1.00 1.00
Incremental Delay, d2 0.6 2.4
Delay (s) 10.4 12.9
Level of Service B B
Approach Delay (s) 10.4 0.0 0.0 12.9
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 11.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 760 162 0 0 0 0 0 0 43 742 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.97 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6181 5062
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6181 5062
Peak-hour factor, PHF 0.25 0.96 0.86 0.25 0.25 0.25 0.25 0.25 0.25 0.72 0.93 0.25
Adj. Flow (vph) 0 792 188 0 0 0 0 0 0 60 798 0
RTOR Reduction (vph) 0 52 0 0 0 0 0 0 0 0 14 0
Lane Group Flow (vph) 0 928 0 0 0 0 0 0 0 0 844 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2369 2194
v/s Ratio Prot c0.15
v/s Ratio Perm 0.17
v/c Ratio 0.39 0.38
Uniform Delay, d1 13.4 11.6
Progression Factor 1.00 0.60
Incremental Delay, d2 0.5 0.5
Delay (s) 13.9 7.4
Level of Service B A
Approach Delay (s) 13.9 0.0 0.0 7.4
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 38.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 208 786 0 0 0 0 0 595 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 6268 5026
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6268 5026
Peak-hour factor, PHF 0.25 0.25 0.25 0.91 0.97 0.25 0.25 0.25 0.25 0.25 0.86 0.86
Adj. Flow (vph) 0 0 0 229 810 0 0 0 0 0 692 44
RTOR Reduction (vph) 0 0 0 0 65 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 0 0 0 974 0 0 0 0 0 724 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2716 2220
v/s Ratio Prot c0.14
v/s Ratio Perm 0.16
v/c Ratio 0.36 0.33
Uniform Delay, d1 11.4 10.9
Progression Factor 0.45 1.00
Incremental Delay, d2 0.4 0.4
Delay (s) 5.5 11.3
Level of Service A B
Approach Delay (s) 0.0 5.5 0.0 11.3
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 7.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 38.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 538 74 22 468 0 0 0 0 287 501 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.98 1.00
Frt 0.98 1.00 1.00 0.99
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3434 3529 1578 3352
Flt Permitted 1.00 0.91 0.95 1.00
Satd. Flow (perm) 3434 3230 1578 3352
Peak-hour factor, PHF 0.25 0.91 0.76 0.79 0.91 0.25 0.25 0.25 0.25 0.94 0.96 0.67
Adj. Flow (vph) 0 591 97 28 514 0 0 0 0 305 522 24
RTOR Reduction (vph) 0 29 0 0 0 0 0 0 0 0 6 0
Lane Group Flow (vph) 0 659 0 0 542 0 0 0 0 274 571 0
Confl. Peds. (#/hr) 50 50 25 25 17 17 24 24
Confl. Bikes (#/hr) 16 17 2
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1450 1364 666 1415
v/s Ratio Prot c0.19
v/s Ratio Perm 0.17 c0.17 0.17
v/c Ratio 0.45 0.40 0.41 0.40
Uniform Delay, d1 9.3 9.0 9.1 9.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.9 1.9 0.9
Delay (s) 10.3 9.9 11.0 9.9
Level of Service B A B A
Approach Delay (s) 10.3 9.9 0.0 10.2
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing plus Project PM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 8 85 5 30 175 0 0 78 92
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 9 92 5 33 190 0 0 85 100

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 55 52 223 185
Volume Left (vph) 9 0 33 0
Volume Right (vph) 0 5 0 100
Hadj (s) 0.11 -0.04 0.06 -0.29
Departure Headway (s) 5.5 5.4 4.4 4.1
Degree Utilization, x 0.08 0.08 0.28 0.21
Capacity (veh/h) 605 624 784 831
Control Delay (s) 7.8 7.6 9.1 8.3
Approach Delay (s) 7.7 9.1 8.3
Approach LOS A A A

Intersection Summary
Delay 8.5
HCM Level of Service A
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 162 1 2 666 527 186
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0 4.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.96
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1773 3539 3361
Flt Permitted 0.95 0.95 1.00
Satd. Flow (perm) 1773 3374 3361
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 176 1 2 724 573 202
RTOR Reduction (vph) 0 0 0 0 71 0
Lane Group Flow (vph) 177 0 0 726 704 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 30.0 13.0 12.0
Effective Green, g (s) 30.0 13.0 12.0
Actuated g/C Ratio 0.60 0.26 0.24
Clearance Time (s) 4.0 3.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 1064 877 807
v/s Ratio Prot c0.10 0.21
v/s Ratio Perm c0.22
v/c Ratio 0.17 0.83 0.87
Uniform Delay, d1 4.4 17.4 18.3
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.3 8.9 12.5
Delay (s) 4.8 26.3 30.8
Level of Service A C C
Approach Delay (s) 4.8 26.3 30.8
Approach LOS A C C

Intersection Summary
HCM Average Control Delay 26.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing plus Project PM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 41 186 139 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 45 202 151 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 112 135 151
Volume Left (vph) 45 0 151
Volume Right (vph) 0 0 0
Hadj (s) 0.23 0.03 0.23
Departure Headway (s) 5.1 4.9 4.7
Degree Utilization, x 0.16 0.18 0.20
Capacity (veh/h) 686 709 730
Control Delay (s) 7.9 7.8 8.9
Approach Delay (s) 7.9 8.9
Approach LOS A A

Intersection Summary
Delay 8.3
HCM Level of Service A
Intersection Capacity Utilization 24.1% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

14: 12th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 38 534 64 116 441 0 0 60 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6254 3467 3352
Flt Permitted 1.00 0.87 1.00
Satd. Flow (perm) 6254 3046 3352
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 41 580 70 126 479 0 0 65 24
RTOR Reduction (vph) 0 0 0 0 32 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 0 0 0 659 0 0 605 0 0 78 0
Confl. Peds. (#/hr) 13 13 22 22 52 52 34 34
Confl. Bikes (#/hr) 3 4 4 2
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2241 1599 1760
v/s Ratio Prot 0.02
v/s Ratio Perm 0.11 c0.20
v/c Ratio 0.29 0.38 0.04
Uniform Delay, d1 13.8 8.4 6.9
Progression Factor 1.23 1.00 1.00
Incremental Delay, d2 0.3 0.7 0.0
Delay (s) 17.4 9.1 7.0
Level of Service B A A
Approach Delay (s) 0.0 17.4 9.1 7.0
Approach LOS A B A A

Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 39.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL2 NBL NBT NBR SBT SBR
Lane Configurations
Volume (vph) 269 89 51 7 111 14 75 26 629 20 138 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 0.95 0.95 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.98 1.00 0.98 0.85
Flt Protected 0.95 0.99 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3221 1596 1770 3481 3494 3334 1441
Flt Permitted 0.95 0.99 0.95 1.00 0.99 1.00 1.00
Satd. Flow (perm) 3221 1596 1770 3481 3494 3334 1441
Peak-hour factor, PHF 0.91 0.86 0.73 0.63 0.86 0.86 0.71 0.71 0.88 0.71 0.78 0.89
Adj. Flow (vph) 296 103 70 11 129 16 106 37 715 28 177 108
RTOR Reduction (vph) 0 22 0 0 0 0 0 0 3 0 0 0
Lane Group Flow (vph) 266 181 0 11 145 0 0 0 883 0 199 86
Confl. Peds. (#/hr)
Confl. Bikes (#/hr) 12 7
Turn Type custom Split Split Split custom
Protected Phases 1 1 7 7 8 8 8 2 6
Permitted Phases 1 6
Actuated Green, G (s) 19.2 19.2 7.7 7.7 26.1 11.0 34.2
Effective Green, g (s) 19.2 19.2 7.7 7.7 26.1 11.0 34.2
Actuated g/C Ratio 0.24 0.24 0.10 0.10 0.33 0.14 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 773 383 170 335 1140 458 616
v/s Ratio Prot 0.08 c0.11 0.01 c0.04 c0.25 c0.06 0.06
v/s Ratio Perm
v/c Ratio 0.34 0.47 0.06 0.43 0.77 0.43 0.14
Uniform Delay, d1 25.2 26.1 32.9 34.1 24.3 31.6 13.9
Progression Factor 0.92 0.91 0.78 0.82 1.00 0.85 0.93
Incremental Delay, d2 1.2 4.1 0.1 0.3 3.1 0.2 0.5
Delay (s) 24.4 27.9 25.6 28.2 27.4 27.1 13.4
Level of Service C C C C C C B
Approach Delay (s) 26.0 28.0 27.4 21.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement SBR2
Lane Configurations
Volume (vph) 36
Ideal Flow (vphpl) 1900
Total Lost time (s) 4.0
Lane Util. Factor 1.00
Frpb, ped/bikes 1.00
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 1583
Flt Permitted 1.00
Satd. Flow (perm) 1583
Peak-hour factor, PHF 0.89
Adj. Flow (vph) 40
RTOR Reduction (vph) 23
Lane Group Flow (vph) 17
Confl. Peds. (#/hr) 74
Confl. Bikes (#/hr) 8
Turn Type custom
Protected Phases 6
Permitted Phases
Actuated Green, G (s) 34.2
Effective Green, g (s) 34.2
Actuated g/C Ratio 0.43
Clearance Time (s) 4.0
Vehicle Extension (s) 2.0
Lane Grp Cap (vph) 677
v/s Ratio Prot 0.01
v/s Ratio Perm
v/c Ratio 0.03
Uniform Delay, d1 13.3
Progression Factor 0.94
Incremental Delay, d2 0.1
Delay (s) 12.6
Level of Service B
Approach Delay (s)
Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis Existing plus Project PM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 912 0 0 703 684 272
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 4.0 4.0
Lane Util. Factor 0.94 0.91 0.95 0.76
Frpb, ped/bikes 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 5085 3539 3481
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 5085 3539 3481
Peak-hour factor, PHF 0.95 0.95 0.25 0.93 0.99 0.84
Adj. Flow (vph) 960 0 0 756 691 324
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 960 0 0 756 691 324
Confl. Peds. (#/hr) 20
Confl. Bikes (#/hr) 16
Turn Type Free
Protected Phases 1 2 2
Permitted Phases Free
Actuated Green, G (s) 22.4 48.6 48.6 80.0
Effective Green, g (s) 22.4 48.6 48.6 80.0
Actuated g/C Ratio 0.28 0.61 0.61 1.00
Clearance Time (s) 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1397 3089 2150 3481
v/s Ratio Prot c0.19 0.15 c0.20
v/s Ratio Perm 0.09
v/c Ratio 0.69 0.24 0.32 0.09
Uniform Delay, d1 25.7 7.2 7.7 0.0
Progression Factor 0.58 1.00 0.82 1.00
Incremental Delay, d2 1.1 0.2 0.4 0.1
Delay (s) 16.1 7.4 6.7 0.1
Level of Service B A A A
Approach Delay (s) 16.1 7.4 4.6
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 114 538 158 291 724 36 9 1099 713 2 504 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.92 1.00 0.93 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1484 3433 3539 1459 5081 1466 4912
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.93 1.00 0.93
Satd. Flow (perm) 3433 3539 1484 3433 3539 1459 4710 1466 4579
Peak-hour factor, PHF 0.63 0.92 0.83 0.98 0.93 0.75 0.56 0.92 0.86 0.50 0.96 0.50
Adj. Flow (vph) 181 585 190 297 778 48 16 1195 829 4 525 100
RTOR Reduction (vph) 0 0 73 0 0 29 0 0 262 0 28 0
Lane Group Flow (vph) 181 585 117 297 778 19 0 1211 567 0 601 0
Confl. Peds. (#/hr) 31 31 48 48 42 42 34 34
Confl. Bikes (#/hr) 22 15 22 20
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 9.6 36.2 36.2 12.8 40.4 40.4 36.0 36.0 36.0
Effective Green, g (s) 9.6 36.2 36.2 12.8 40.4 40.4 36.0 36.0 36.0
Actuated g/C Ratio 0.10 0.36 0.36 0.13 0.40 0.40 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 330 1281 537 439 1430 589 1696 528 1648
v/s Ratio Prot 0.05 0.17 c0.09 c0.22
v/s Ratio Perm 0.08 0.01 0.26 c0.39 0.13
v/c Ratio 0.55 0.46 0.22 0.68 0.54 0.03 0.71 1.07 0.36
Uniform Delay, d1 43.1 24.4 22.1 41.6 22.8 18.0 27.6 32.0 23.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.2 0.9 3.2 1.5 0.1 2.6 60.2 0.6
Delay (s) 44.1 25.6 23.0 44.9 24.3 18.1 30.2 92.2 24.2
Level of Service D C C D C B C F C
Approach Delay (s) 28.6 29.4 55.4 24.2
Approach LOS C C E C

Intersection Summary
HCM Average Control Delay 39.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 128 80 51 201 97 92 675 95 42 466 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.95
Frpb, ped/bikes 0.97 0.96 0.99 0.99
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.95 0.95 0.98 0.99
Flt Protected 1.00 0.99 0.99 1.00
Satd. Flow (prot) 3217 3191 3413 3447
Flt Permitted 0.91 0.88 0.73 0.79
Satd. Flow (perm) 2933 2818 2489 2722
Peak-hour factor, PHF 0.79 0.82 0.83 0.91 0.89 0.80 0.92 0.92 0.95 0.71 0.88 0.63
Adj. Flow (vph) 24 156 96 56 226 121 100 734 100 59 530 52
RTOR Reduction (vph) 0 61 0 0 65 0 0 16 0 0 11 0
Lane Group Flow (vph) 0 215 0 0 338 0 0 919 0 0 630 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1075 1033 1311 817
v/s Ratio Prot c0.08
v/s Ratio Perm 0.07 c0.12 c0.26 0.23
v/c Ratio 0.20 0.33 0.70 0.77
Uniform Delay, d1 13.0 13.7 12.1 19.1
Progression Factor 1.92 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.8 3.1 6.9
Delay (s) 25.3 14.5 15.2 26.1
Level of Service C B B C
Approach Delay (s) 25.3 14.5 15.2 26.1
Approach LOS C B B C

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 69 438 31 90 293 29 217 525 145 43 425 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1764 3374 3320 1764 3539 1551 1746 3408
Flt Permitted 0.32 1.00 0.61 0.41 1.00 1.00 0.43 1.00
Satd. Flow (perm) 601 3374 2064 764 3539 1551 783 3408
Peak-hour factor, PHF 0.72 0.91 0.65 0.63 0.90 0.52 0.87 0.95 0.79 0.57 0.90 0.84
Adj. Flow (vph) 96 481 48 143 326 56 249 553 184 75 472 108
RTOR Reduction (vph) 0 12 0 0 14 0 0 0 73 0 17 0
Lane Group Flow (vph) 96 517 0 0 511 0 249 553 111 75 563 0
Confl. Peds. (#/hr) 8 8 2 2 8 8 32 32
Confl. Bikes (#/hr) 6 6 4 28
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 23.6 23.6 23.6 48.4 48.4 48.4 48.4 48.4
Effective Green, g (s) 23.6 23.6 23.6 48.4 48.4 48.4 48.4 48.4
Actuated g/C Ratio 0.30 0.30 0.30 0.60 0.60 0.60 0.60 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 177 995 609 462 2141 938 474 2062
v/s Ratio Prot 0.15 0.16 0.17
v/s Ratio Perm 0.16 c0.25 c0.33 0.07 0.10
v/c Ratio 0.54 0.52 0.84 0.54 0.26 0.12 0.16 0.27
Uniform Delay, d1 23.7 23.5 26.4 9.3 7.4 6.7 6.9 7.5
Progression Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.2 9.4 4.5 0.3 0.3 0.7 0.3
Delay (s) 25.5 23.7 32.7 13.7 7.7 7.0 7.6 7.8
Level of Service C C C B A A A A
Approach Delay (s) 24.0 32.7 9.1 7.8
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project PM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 73 202 63 29 343 237 139 582 30 144 584 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.91 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.99 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4790 3520 1536 1767 3502 1767 3454
Flt Permitted 0.76 0.87 1.00 0.31 1.00 0.33 1.00
Satd. Flow (perm) 3707 3080 1536 570 3502 620 3454
Peak-hour factor, PHF 0.68 0.86 0.66 0.73 0.96 0.87 0.83 0.92 0.75 0.82 0.92 0.86
Adj. Flow (vph) 107 235 95 40 357 272 167 633 40 176 635 88
RTOR Reduction (vph) 0 55 0 0 0 95 0 6 0 0 13 0
Lane Group Flow (vph) 0 382 0 0 397 177 167 667 0 176 710 0
Confl. Peds. (#/hr) 32 32 10 10 6 6 5 5
Confl. Bikes (#/hr) 20 18 17 66
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 1570 1304 651 255 1566 277 1544
v/s Ratio Prot 0.19 0.21
v/s Ratio Perm 0.10 c0.13 0.12 c0.29 0.28
v/c Ratio 0.24 0.30 0.27 0.65 0.43 0.64 0.46
Uniform Delay, d1 15.7 16.2 16.0 18.4 16.1 18.1 16.4
Progression Factor 0.84 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.6 1.0 12.4 0.9 10.6 1.0
Delay (s) 13.5 16.8 17.0 30.8 16.9 28.8 17.3
Level of Service B B B C B C B
Approach Delay (s) 13.5 16.9 19.7 19.6
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 103.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 23 622 27 16 702 99 80 449 28 120 361 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1765 3427 1532 1761 3343 1769 3493 1760 3378
Flt Permitted 0.17 1.00 1.00 0.17 1.00 0.40 1.00 0.44 1.00
Satd. Flow (perm) 310 3427 1532 309 3343 750 3493 809 3378
Peak-hour factor, PHF 0.64 0.80 0.61 0.57 0.92 0.85 0.87 0.85 0.64 0.87 0.95 0.72
Adj. Flow (vph) 36 778 44 28 763 116 92 528 44 138 380 124
RTOR Reduction (vph) 0 0 32 0 14 0 0 7 0 0 31 0
Lane Group Flow (vph) 36 778 12 28 865 0 92 565 0 138 473 0
Confl. Peds. (#/hr) 12 12 18 18 3 3 12 12
Confl. Bikes (#/hr) 8 6 10 28
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 24.0 24.0 24.0 24.0 24.0 50.5 50.5 40.6 40.6
Effective Green, g (s) 24.0 24.0 24.0 24.0 24.0 50.5 50.5 40.6 40.6
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.59 0.59 0.48 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 88 968 433 87 944 510 2075 386 1613
v/s Ratio Prot 0.23 c0.26 0.01 c0.16 0.14
v/s Ratio Perm 0.12 0.01 0.09 0.10 c0.17
v/c Ratio 0.41 0.80 0.03 0.32 0.92 0.18 0.27 0.36 0.29
Uniform Delay, d1 24.7 28.3 22.1 24.1 29.5 7.6 8.4 14.0 13.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.86
Incremental Delay, d2 13.5 7.1 0.1 9.5 15.0 0.1 0.3 2.4 0.4
Delay (s) 38.2 35.4 22.2 33.6 44.5 7.7 8.7 14.7 12.0
Level of Service D D C C D A A B B
Approach Delay (s) 34.8 44.2 8.5 12.6
Approach LOS C D A B

Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 180 346 117 55 468 98 147 405 39 112 391 294
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 4.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.97 1.00 0.98 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 3388 1769 3418 1761 3468 1762 3255
Flt Permitted 0.25 1.00 0.45 1.00 0.25 1.00 0.39 1.00
Satd. Flow (perm) 461 3388 830 3418 462 3468 730 3255
Peak-hour factor, PHF 0.85 0.90 0.89 0.81 0.88 0.72 0.88 0.87 0.70 0.80 0.92 0.91
Adj. Flow (vph) 212 384 131 68 532 136 167 466 56 140 425 323
RTOR Reduction (vph) 0 34 0 0 24 0 0 12 0 0 169 0
Lane Group Flow (vph) 212 481 0 68 644 0 167 510 0 140 579 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt pm+pt Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 45.2 35.8 37.0 31.7 30.4 30.4 30.4 30.4
Effective Green, g (s) 45.2 35.8 37.0 31.7 30.4 30.4 30.4 30.4
Actuated g/C Ratio 0.53 0.42 0.44 0.37 0.36 0.36 0.36 0.36
Clearance Time (s) 4.5 3.5 4.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 390 1427 420 1275 165 1240 261 1164
v/s Ratio Prot c0.06 0.14 0.01 0.19 0.15 0.18
v/s Ratio Perm c0.23 0.06 c0.36 0.19
v/c Ratio 0.54 0.34 0.16 0.50 1.01 0.41 0.54 0.50
Uniform Delay, d1 12.1 16.6 14.1 20.6 27.3 20.6 21.7 21.3
Progression Factor 1.00 1.00 1.56 1.48 1.46 1.47 1.00 1.00
Incremental Delay, d2 0.8 0.6 0.1 1.4 71.2 0.1 1.1 0.1
Delay (s) 12.9 17.2 22.1 31.8 111.0 30.3 22.8 21.5
Level of Service B B C C F C C C
Approach Delay (s) 16.0 30.9 49.9 21.7
Approach LOS B C D C

Intersection Summary
HCM Average Control Delay 28.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 234 503 537 366 183 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 0.99 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3287 3426 1421
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3287 3426 1421
Peak-hour factor, PHF 0.74 0.93 0.90 0.97 0.72 0.86
Adj. Flow (vph) 316 541 597 377 254 103
RTOR Reduction (vph) 0 0 99 0 4 81
Lane Group Flow (vph) 316 541 875 0 260 12
Confl. Peds. (#/hr) 14 18
Confl. Bikes (#/hr) 7 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 20.4 61.5 37.1 10.5 10.5
Effective Green, g (s) 20.4 61.5 37.1 10.5 10.5
Actuated g/C Ratio 0.26 0.77 0.46 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 451 2721 1524 450 187
v/s Ratio Prot c0.18 0.15 c0.27 c0.08
v/s Ratio Perm 0.01
v/c Ratio 0.70 0.20 0.57 0.58 0.07
Uniform Delay, d1 27.0 2.5 15.7 32.7 30.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.2 1.6 1.1 0.1
Delay (s) 31.0 2.7 17.3 33.8 30.5
Level of Service C A B C C
Approach Delay (s) 13.1 17.3 32.9
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project PM

24: 27th Street & Northgate Avenue (NB) 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 211 561 0 0 221 790 18 682 63 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.86 0.86 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.91 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1521 4783 4358 1362 5000
Flt Permitted 0.38 0.84 1.00 1.00 1.00
Satd. Flow (perm) 603 4040 4358 1362 5000
Peak-hour factor, PHF 0.93 0.90 0.25 0.25 0.89 0.97 0.64 0.92 0.83 0.25 0.25 0.25
Adj. Flow (vph) 227 623 0 0 248 814 28 741 76 0 0 0
RTOR Reduction (vph) 0 0 0 0 55 55 0 29 0 0 0 0
Lane Group Flow (vph) 163 687 0 0 600 352 0 816 0 0 0 0
Confl. Peds. (#/hr) 2 2 4 4 3 3
Confl. Bikes (#/hr) 4 5 7
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 241 1616 1743 545 2000
v/s Ratio Prot 0.14
v/s Ratio Perm c0.27 0.17 0.26 0.16
v/c Ratio 0.68 0.43 0.34 0.65 0.41
Uniform Delay, d1 9.9 8.7 8.4 9.7 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.2 0.8 0.5 5.8 0.6
Delay (s) 24.1 9.5 8.9 15.5 9.2
Level of Service C A A B A
Approach Delay (s) 12.3 11.4 9.2 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 423 33 10 209 0 0 0 0 340 267 172
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 0.98 1.00
Satd. Flow (prot) 5014 5069 1605 3335 1558
Flt Permitted 1.00 0.91 0.95 0.98 1.00
Satd. Flow (perm) 5014 4607 1605 3335 1558
Peak-hour factor, PHF 0.25 0.95 0.83 0.63 0.86 0.25 0.25 0.25 0.25 0.87 0.79 0.88
Adj. Flow (vph) 0 445 40 16 243 0 0 0 0 391 338 195
RTOR Reduction (vph) 0 18 0 0 0 0 0 0 0 0 0 94
Lane Group Flow (vph) 0 467 0 0 259 0 0 0 0 239 490 101
Confl. Peds. (#/hr) 4 4 4 4 1 1 3 3
Confl. Bikes (#/hr) 5 9 1 1
Turn Type Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 8 6 6
Actuated Green, G (s) 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1755 1612 829 1723 805
v/s Ratio Prot c0.09
v/s Ratio Perm 0.06 c0.15 0.15 0.06
v/c Ratio 0.27 0.16 0.29 0.28 0.13
Uniform Delay, d1 14.0 13.4 8.2 8.2 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.9 0.4 0.3
Delay (s) 14.4 13.6 9.1 8.6 7.8
Level of Service B B A A A
Approach Delay (s) 14.4 13.6 0.0 8.6
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 36.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 118 638 114 35 550 54 312 408 77 105 330 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.97 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.99 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3509 1512 1762 3539 1543 1759 3438 1763 3376
Flt Permitted 0.72 1.00 0.27 1.00 1.00 0.42 1.00 0.42 1.00
Satd. Flow (perm) 2558 1512 496 3539 1543 780 3438 771 3376
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 128 693 124 38 598 59 322 421 79 114 359 132
RTOR Reduction (vph) 0 0 66 0 0 31 0 21 0 0 50 0
Lane Group Flow (vph) 0 821 58 38 598 28 322 479 0 114 441 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 35.0 35.0 35.0 35.0 35.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 35.0 35.0 35.0 35.0 35.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.47 0.41 0.41 0.41 0.41
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 1194 706 231 1652 720 322 1421 319 1395
v/s Ratio Prot 0.17 0.14 0.13
v/s Ratio Perm c0.32 0.04 0.08 0.02 c0.41 0.15
v/c Ratio 0.69 0.08 0.16 0.36 0.04 1.00 0.34 0.36 0.32
Uniform Delay, d1 15.7 11.1 11.6 12.8 10.9 22.0 15.0 15.1 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 0.2 1.5 0.6 0.1 50.2 0.1 0.5 0.1
Delay (s) 19.0 11.3 13.1 13.5 11.0 72.2 15.1 15.6 14.9
Level of Service B B B B B E B B B
Approach Delay (s) 17.9 13.2 37.5 15.1
Approach LOS B B D B

Intersection Summary
HCM Average Control Delay 21.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 374 704 187 0 0 0 0 283 84 4 144 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4862 1800 1860
Flt Permitted 0.99 1.00 0.99
Satd. Flow (perm) 1850 1500 1600
Peak-hour factor, PHF 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 394 765 203 0 0 0 0 308 91 4 157 0
RTOR Reduction (vph) 0 55 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 1307 0 0 0 0 0 375 0 0 161 0
Confl. Peds. (#/hr) 14 14 52 52 1 1 4 4
Confl. Bikes (#/hr) 5 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 925 620 551
v/s Ratio Prot c0.21
v/s Ratio Perm c0.71 0.10
v/c Ratio 1.41 0.61 0.29
Uniform Delay, d1 11.2 12.2 10.8
Progression Factor 1.00 1.00 0.93
Incremental Delay, d2 192.3 4.3 1.0
Delay (s) 203.5 16.6 11.1
Level of Service F B B
Approach Delay (s) 203.5 0.0 16.6 11.1
Approach LOS F A B B

Intersection Summary
HCM Average Control Delay 148.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 151 529 147 59 917
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.90 0.85
Flt Protected 0.99 0.98 1.00
Satd. Flow (prot) 3498 3190 1441
Flt Permitted 0.99 0.98 1.00
Satd. Flow (perm) 3498 3190 1441
Peak-hour factor, PHF 0.92 0.92 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 164 551 160 64 997
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 715 0 723 498
Confl. Peds. (#/hr) 51 2
Confl. Bikes (#/hr) 2
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1267 1148 519
v/s Ratio Prot
v/s Ratio Perm 0.20 0.23 c0.35
v/c Ratio 0.56 0.88dr 0.96
Uniform Delay, d1 11.5 11.9 14.1
Progression Factor 0.82 1.00 1.00
Incremental Delay, d2 0.2 2.6 30.7
Delay (s) 9.6 14.5 44.7
Level of Service A B D
Approach Delay (s) 9.6 26.9
Approach LOS A C

Intersection Summary
HCM Average Control Delay 20.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 141 606 0 0 0 0 0 1166 303 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.97
Flt Protected 0.99 1.00
Satd. Flow (prot) 6329 4906
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6329 4906
Peak-hour factor, PHF 0.93 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 152 659 0 0 0 0 0 1267 329 0 0 0
RTOR Reduction (vph) 0 8 0 0 0 0 0 64 0 0 0 0
Lane Group Flow (vph) 0 803 0 0 0 0 0 1532 0 0 0 0
Confl. Peds. (#/hr) 22 22 59 59 12 12 5 5
Confl. Bikes (#/hr) 6 4 2 1
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2532 1962
v/s Ratio Prot c0.31
v/s Ratio Perm 0.13
v/c Ratio 0.32 0.78
Uniform Delay, d1 9.3 11.8
Progression Factor 0.82 0.76
Incremental Delay, d2 0.3 2.3
Delay (s) 7.9 11.2
Level of Service A B
Approach Delay (s) 7.9 0.0 11.2 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 69 0 0 1122 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 75 0 0 1133 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 295 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 295 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 89 100 100
cM capacity (veh/h) 665 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 75 283 283 283 283
Volume Left 75 0 0 0 0
Volume Right 0 0 0 0 0
cSH 665 1700 1700 1700 1700
Volume to Capacity 0.11 0.17 0.17 0.17 0.17
Queue Length 95th (ft) 9 0 0 0 0
Control Delay (s) 11.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 26.7% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1758 81 338 833 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.98
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6342 6165
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6342 6165
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1812 88 363 905 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 8 0 0 3 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1892 0 0 1265 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3160 2117
v/s Ratio Prot c0.30
v/s Ratio Perm 0.21
v/c Ratio 0.60 0.60
Uniform Delay, d1 10.8 16.3
Progression Factor 1.00 1.00
Incremental Delay, d2 0.8 1.3
Delay (s) 11.6 17.5
Level of Service B B
Approach Delay (s) 0.0 11.6 17.5 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 14.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 42 321 0 1 672 590 143 633 28 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.99 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3514 3539 1548 3492 1531
Flt Permitted 0.76 0.95 1.00 0.99 1.00
Satd. Flow (perm) 2687 3378 1548 3492 1531
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.92 0.96 0.92 0.96 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 349 0 1 730 615 155 659 30 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 133 0 0 14 0 0 0
Lane Group Flow (vph) 0 395 0 0 731 482 0 814 16 0 0 0
Confl. Peds. (#/hr) 35 35 6 6 26 26 2 2
Confl. Bikes (#/hr) 33 6 10 5
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 806 1013 464 1862 817
v/s Ratio Prot
v/s Ratio Perm 0.15 0.22 c0.31 0.23 0.01
v/c Ratio 0.49 0.72 1.04 0.44 0.02
Uniform Delay, d1 17.2 18.8 21.0 8.5 6.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 4.4 52.2 0.7 0.0
Delay (s) 19.4 23.2 73.2 9.3 6.6
Level of Service B C E A A
Approach Delay (s) 19.4 46.0 9.2 0.0
Approach LOS B D A A

Intersection Summary
HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 576 392 0 0 0 0 0 0 195 1045 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.94 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 5981 5037
Flt Permitted 1.00 0.99
Satd. Flow (perm) 5981 5037
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 626 426 0 0 0 0 0 0 212 1066 0
RTOR Reduction (vph) 0 24 0 0 0 0 0 0 0 0 66 0
Lane Group Flow (vph) 0 1028 0 0 0 0 0 0 0 0 1212 0
Confl. Peds. (#/hr) 4 4 10 10 8 8 11 11
Confl. Bikes (#/hr) 1 7 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2392 2239
v/s Ratio Prot c0.17
v/s Ratio Perm 0.24
v/c Ratio 0.43 0.54
Uniform Delay, d1 9.8 9.1
Progression Factor 1.00 1.00
Incremental Delay, d2 0.6 0.9
Delay (s) 10.3 10.1
Level of Service B B
Approach Delay (s) 10.3 0.0 0.0 10.1
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 48.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 415 149 0 0 0 0 0 0 42 833 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6071 5068
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6071 5068
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 0 451 162 0 0 0 0 0 0 46 877 0
RTOR Reduction (vph) 0 41 0 0 0 0 0 0 0 0 10 0
Lane Group Flow (vph) 0 572 0 0 0 0 0 0 0 0 913 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2327 2196
v/s Ratio Prot c0.09
v/s Ratio Perm 0.18
v/c Ratio 0.25 0.42
Uniform Delay, d1 12.6 11.8
Progression Factor 0.76 1.12
Incremental Delay, d2 0.3 0.5
Delay (s) 9.9 13.6
Level of Service A B
Approach Delay (s) 9.9 0.0 0.0 13.6
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 476 1569 0 0 0 0 0 450 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.98
Flt Protected 0.99 1.00
Satd. Flow (prot) 6282 4927
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6282 4927
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 0 0 517 1618 0 0 0 0 0 459 90
RTOR Reduction (vph) 0 0 0 0 96 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 2039 0 0 0 0 0 546 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2722 2176
v/s Ratio Prot c0.11
v/s Ratio Perm 0.32
v/c Ratio 0.75 0.25
Uniform Delay, d1 14.3 10.5
Progression Factor 0.48 1.00
Incremental Delay, d2 1.6 0.3
Delay (s) 8.4 10.8
Level of Service A B
Approach Delay (s) 0.0 8.4 0.0 10.8
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 8.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 286 84 110 765 0 0 0 0 126 380 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.97 1.00 1.00 0.99
Flt Protected 1.00 0.99 0.95 1.00
Satd. Flow (prot) 3385 3510 1589 3352
Flt Permitted 1.00 0.85 0.95 1.00
Satd. Flow (perm) 3385 2993 1589 3352
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.96 0.92
Adj. Flow (vph) 0 311 91 120 797 0 0 0 0 137 396 23
RTOR Reduction (vph) 0 53 0 0 0 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 349 0 0 917 0 0 0 0 123 424 0
Confl. Peds. (#/hr) 36 36 28 28 18 18 16 16
Confl. Bikes (#/hr) 4 10 3 1
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1429 1264 671 1415
v/s Ratio Prot 0.10
v/s Ratio Perm c0.31 0.08 0.13
v/c Ratio 0.24 0.73 0.18 0.30
Uniform Delay, d1 8.4 10.8 8.1 8.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 3.7 0.6 0.5
Delay (s) 8.8 14.5 8.7 9.1
Level of Service A B A A
Approach Delay (s) 8.8 14.5 0.0 9.1
Approach LOS A B A A

Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 15 249 11 50 158 0 0 106 58
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 16 271 12 54 172 0 0 115 63

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 152 147 226 178
Volume Left (vph) 16 0 54 0
Volume Right (vph) 0 12 0 63
Hadj (s) 0.09 -0.02 0.08 -0.18
Departure Headway (s) 5.6 5.5 5.0 4.8
Degree Utilization, x 0.24 0.22 0.31 0.24
Capacity (veh/h) 607 622 688 705
Control Delay (s) 9.1 8.9 10.3 9.3
Approach Delay (s) 9.0 10.3 9.3
Approach LOS A B A

Intersection Summary
Delay 9.5
HCM Level of Service A
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 157 5 1 937 374 159
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.96
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1764 1863 1770
Flt Permitted 0.95 1.00 1.00
Satd. Flow (perm) 1764 1862 1770
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 171 5 1 1018 407 173
RTOR Reduction (vph) 0 0 0 0 31 0
Lane Group Flow (vph) 176 0 0 1019 549 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 20.0 22.0 22.0
Effective Green, g (s) 20.0 22.0 22.0
Actuated g/C Ratio 0.40 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 706 819 779
v/s Ratio Prot c0.10 0.31
v/s Ratio Perm c0.55
v/c Ratio 0.25 1.24 0.71
Uniform Delay, d1 10.0 14.0 11.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.8 120.1 5.3
Delay (s) 10.8 134.1 16.7
Level of Service B F B
Approach Delay (s) 10.8 134.1 16.7
Approach LOS B F B

Intersection Summary
HCM Average Control Delay 83.5 HCM Level of Service F
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 87 250 96 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 95 272 104 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 185 181 104
Volume Left (vph) 95 0 104
Volume Right (vph) 0 0 0
Hadj (s) 0.29 0.03 0.23
Departure Headway (s) 5.1 4.8 5.0
Degree Utilization, x 0.26 0.24 0.14
Capacity (veh/h) 698 731 688
Control Delay (s) 8.7 8.1 8.8
Approach Delay (s) 8.4 8.8
Approach LOS A A

Intersection Summary
Delay 8.5
HCM Level of Service A
Intersection Capacity Utilization 24.7% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

14: 12th St. & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 63 1032 95 149 609 0 0 108 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 1.00
Frt 0.99 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6315 3505 1780
Flt Permitted 1.00 0.85 1.00
Satd. Flow (perm) 6315 2997 1780
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 68 1122 103 162 662 0 0 117 57
RTOR Reduction (vph) 0 0 0 0 22 0 0 0 0 0 7 0
Lane Group Flow (vph) 0 0 0 0 1271 0 0 824 0 0 167 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2263 1573 935
v/s Ratio Prot 0.09
v/s Ratio Perm 0.20 c0.27
v/c Ratio 0.56 0.52 0.18
Uniform Delay, d1 15.5 9.3 7.5
Progression Factor 1.55 1.00 1.00
Incremental Delay, d2 0.7 1.3 0.4
Delay (s) 24.7 10.6 7.9
Level of Service C B A
Approach Delay (s) 0.0 24.7 10.6 7.9
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL2 EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER SER2
Lane Configurations
Volume (vph) 103 176 224 74 77 352 428 499 108 0 15 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.94 0.95 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.92 1.00 0.95 0.85 0.85 0.85 0.85
Flt Protected 0.95 0.98 0.98 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 4708 3486 3230 1441 1583 1583 1491
Flt Permitted 0.95 0.98 0.98 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 4708 3486 3230 1441 1583 1583 1491
Peak-hour factor, PHF 0.95 0.92 0.92 0.94 0.94 0.96 0.92 0.96 0.96 0.92 0.95 0.95
Adj. Flow (vph) 108 191 243 79 82 367 465 520 112 0 16 34
RTOR Reduction (vph) 0 177 0 0 0 0 0 0 67 0 0 27
Lane Group Flow (vph) 108 257 0 0 0 528 678 307 45 0 16 7
Confl. Peds. (#/hr) 16 102 32
Confl. Bikes (#/hr) 6 10 2
Turn Type Prot Split Split custom custom custom custom
Protected Phases 5 1 8 8 8 2 6 6
Permitted Phases 1 6 9 2
Actuated Green, G (s) 8.1 21.7 24.0 16.9 30.5 30.5 1.4 16.9
Effective Green, g (s) 8.1 21.7 24.0 16.9 30.5 30.5 1.4 16.9
Actuated g/C Ratio 0.10 0.27 0.30 0.21 0.38 0.38 0.02 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 179 1277 1046 682 549 604 28 315
v/s Ratio Prot c0.06 0.05 c0.15 c0.21 c0.21 0.03
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.60 0.20 0.50 0.99 0.56 0.07 0.57 0.02
Uniform Delay, d1 34.4 22.5 23.1 31.5 19.5 15.8 39.0 25.0
Progression Factor 0.88 1.78 1.00 1.32 1.58 3.36 1.00 1.00
Incremental Delay, d2 5.5 0.3 0.1 31.9 3.9 0.2 16.3 0.0
Delay (s) 35.7 40.3 23.2 73.6 34.7 53.2 55.3 25.0
Level of Service D D C E C D E C
Approach Delay (s) 39.4 23.2 60.6 34.7
Approach LOS D C E C

Intersection Summary
HCM Average Control Delay 45.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 484 57 481 753 284 885
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.91 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 5005 3433 5085 3225 1441
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 5005 3433 5085 3225 1441
Peak-hour factor, PHF 0.92 0.92 0.96 0.92 0.92 0.97
Adj. Flow (vph) 526 62 501 818 309 912
RTOR Reduction (vph) 18 0 0 0 356 368
Lane Group Flow (vph) 570 0 501 818 409 88
Confl. Bikes (#/hr) 2
Turn Type Prot Perm
Protected Phases 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 33.0 18.5 56.5 15.5 15.5
Effective Green, g (s) 33.0 18.5 56.5 15.5 15.5
Actuated g/C Ratio 0.41 0.23 0.71 0.19 0.19
Clearance Time (s) 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2065 794 3591 625 279
v/s Ratio Prot c0.11 c0.15 0.16 c0.13
v/s Ratio Perm 0.06
v/c Ratio 0.28 0.63 0.23 0.66 0.32
Uniform Delay, d1 15.6 27.7 4.1 29.8 27.7
Progression Factor 0.47 0.77 1.02 1.00 1.00
Incremental Delay, d2 0.3 3.4 0.1 2.5 0.7
Delay (s) 7.6 24.7 4.3 32.3 28.4
Level of Service A C A C C
Approach Delay (s) 7.6 12.1 30.8
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 83 188 94 637 637 124 179 873 369 37 958 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.94 1.00 0.90 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3433 3539 1479 3433 3539 1485 5035 1419 4917
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.66 1.00 0.81
Satd. Flow (perm) 3433 3539 1479 3433 3539 1485 3341 1419 4008
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92
Adj. Flow (vph) 90 204 102 692 692 135 195 949 401 40 1030 201
RTOR Reduction (vph) 0 0 9 0 0 76 0 0 257 0 28 0
Lane Group Flow (vph) 90 204 93 692 692 59 0 1144 144 0 1243 0
Confl. Peds. (#/hr) 38 38 34 34 60 60 28 28
Confl. Bikes (#/hr) 12 18 39 9
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 6.0 33.0 33.0 16.0 44.0 44.0 36.0 36.0 36.0
Effective Green, g (s) 6.0 33.0 33.0 16.0 44.0 44.0 36.0 36.0 36.0
Actuated g/C Ratio 0.06 0.33 0.33 0.16 0.44 0.44 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 206 1168 488 549 1557 653 1203 511 1443
v/s Ratio Prot 0.03 0.06 c0.20 c0.20
v/s Ratio Perm 0.06 0.04 c0.34 0.10 0.31
v/c Ratio 0.44 0.17 0.19 1.26 0.44 0.09 2.64dl 0.28 0.86
Uniform Delay, d1 45.4 23.8 24.0 42.0 19.5 16.3 31.1 22.8 29.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.3 0.9 131.4 0.9 0.3 16.6 1.4 7.0
Delay (s) 45.9 24.1 24.8 173.4 20.4 16.6 47.7 24.2 36.7
Level of Service D C C F C B D C D
Approach Delay (s) 29.3 89.8 41.6 36.7
Approach LOS C F D D

Intersection Summary
HCM Average Control Delay 54.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 9 202 64 50 167 139 63 499 86 68 430 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.91
Frpb, ped/bikes 0.98 0.95 0.99 1.00
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.96 0.94 0.98 0.99
Flt Protected 1.00 0.99 1.00 0.99
Satd. Flow (prot) 3351 3126 3396 4981
Flt Permitted 0.94 0.87 0.86 0.79
Satd. Flow (perm) 3159 2752 2928 3937
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 220 70 54 182 151 68 537 93 74 467 29
RTOR Reduction (vph) 0 44 0 0 96 0 0 20 0 0 10 0
Lane Group Flow (vph) 0 256 0 0 291 0 0 678 0 0 560 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1158 1009 1470 1181
v/s Ratio Prot c0.05
v/s Ratio Perm 0.08 c0.11 c0.17 0.14
v/c Ratio 0.22 0.29 0.46 0.47
Uniform Delay, d1 13.1 13.5 10.3 17.1
Progression Factor 0.90 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.7 1.0 1.4
Delay (s) 12.3 14.2 11.3 18.5
Level of Service B B B B
Approach Delay (s) 12.3 14.2 11.3 18.5
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 98 791 90 98 505 75 131 436 97 96 398 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1753 3358 3325 1764 3539 1528 1762 3435
Flt Permitted 0.25 1.00 0.59 0.42 1.00 1.00 0.45 1.00
Satd. Flow (perm) 469 3358 1970 783 3539 1528 835 3435
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 107 860 98 107 549 82 142 474 105 104 433 88
RTOR Reduction (vph) 0 11 0 0 13 0 0 0 38 0 19 0
Lane Group Flow (vph) 107 947 0 0 725 0 142 474 67 104 502 0
Confl. Peds. (#/hr) 34 34 37 37 8 8 10 10
Confl. Bikes (#/hr) 11 8 35 7
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 32.3 32.3 32.3 39.7 39.7 39.7 39.7 39.7
Effective Green, g (s) 32.3 32.3 32.3 39.7 39.7 39.7 39.7 39.7
Actuated g/C Ratio 0.40 0.40 0.40 0.50 0.50 0.50 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 189 1356 795 389 1756 758 414 1705
v/s Ratio Prot 0.28 0.13 0.15
v/s Ratio Perm 0.23 c0.37 c0.18 0.04 0.12
v/c Ratio 0.57 0.70 0.91 0.37 0.27 0.09 0.25 0.29
Uniform Delay, d1 18.4 19.8 22.5 12.4 11.7 10.6 11.6 11.9
Progression Factor 1.00 1.00 1.25 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.3 14.3 2.6 0.4 0.2 1.5 0.4
Delay (s) 20.7 21.1 42.5 15.0 12.1 10.8 13.0 12.3
Level of Service C C D B B B B B
Approach Delay (s) 21.1 42.5 12.5 12.4
Approach LOS C D B B

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 59 180 98 34 321 303 54 481 38 98 585 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1747 3302 3518 1543 1761 3485 1766 3497
Flt Permitted 0.52 1.00 0.90 1.00 0.33 1.00 0.41 1.00
Satd. Flow (perm) 959 3302 3164 1543 606 3485 768 3497
Peak-hour factor, PHF 0.92 0.93 0.92 0.92 0.95 0.92 0.92 0.97 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 194 107 37 338 329 59 496 41 107 636 48
RTOR Reduction (vph) 0 62 0 0 0 137 0 7 0 0 7 0
Lane Group Flow (vph) 64 239 0 0 375 192 59 530 0 107 677 0
Confl. Peds. (#/hr) 25 25 18 13 19 13 6 6
Confl. Bikes (#/hr) 16 16 59 5 5 59 6
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 406 1398 1340 654 271 1558 343 1563
v/s Ratio Prot 0.07 0.15 c0.19
v/s Ratio Perm 0.07 0.12 c0.12 0.10 0.14
v/c Ratio 0.16 0.17 0.28 0.29 0.22 0.34 0.31 0.43
Uniform Delay, d1 15.1 15.2 16.0 16.1 14.4 15.3 15.1 16.1
Progression Factor 1.68 1.88 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.3 0.5 1.1 1.8 0.6 2.4 0.9
Delay (s) 26.3 28.8 16.5 17.3 16.2 15.9 17.5 17.0
Level of Service C C B B B B B B
Approach Delay (s) 28.4 16.9 15.9 17.1
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 96.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 113 914 372 71 457 69 209 272 32 120 370 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1766 3427 1553 1768 3350 1768 3472 1757 3430
Flt Permitted 0.29 1.00 1.00 0.16 1.00 0.39 1.00 0.56 1.00
Satd. Flow (perm) 543 3427 1553 297 3350 731 3472 1031 3430
Peak-hour factor, PHF 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92 0.92
Adj. Flow (vph) 123 952 404 77 497 75 227 286 35 130 402 87
RTOR Reduction (vph) 0 0 285 0 13 0 0 5 0 0 20 0
Lane Group Flow (vph) 123 952 119 77 559 0 227 316 0 130 469 0
Confl. Peds. (#/hr) 4 4 4 4 4 4 11 11
Confl. Bikes (#/hr) 3 7 21 1
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 25.1 25.1 25.1 25.1 25.1 49.4 49.4 35.3 35.3
Effective Green, g (s) 25.1 25.1 25.1 25.1 25.1 49.4 49.4 35.3 35.3
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.58 0.58 0.42 0.42
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 160 1012 459 88 989 542 2018 428 1424
v/s Ratio Prot c0.28 0.17 c0.05 0.09 0.14
v/s Ratio Perm 0.23 0.08 0.26 c0.20 0.13
v/c Ratio 0.77 0.94 0.26 0.88 0.56 0.42 0.16 0.30 0.33
Uniform Delay, d1 27.3 29.2 22.9 28.5 25.3 8.9 8.2 16.6 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.07 1.09
Incremental Delay, d2 29.2 17.2 1.4 65.9 2.3 0.2 0.2 1.8 0.6
Delay (s) 56.5 46.4 24.2 94.4 27.7 9.1 8.4 19.6 19.0
Level of Service E D C F C A A B B
Approach Delay (s) 41.2 35.6 8.7 19.1
Approach LOS D D A B

Intersection Summary
HCM Average Control Delay 30.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 360 392 145 45 289 112 87 380 23 48 357 139
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1863 1561 1765 1863 1546 1761 3499 1765 3368
Flt Permitted 0.43 1.00 1.00 0.51 1.00 1.00 0.27 1.00 0.37 1.00
Satd. Flow (perm) 806 1863 1561 955 1863 1546 501 3499 695 3368
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 391 426 158 49 314 122 91 413 25 52 388 151
RTOR Reduction (vph) 0 0 65 0 0 65 0 6 0 0 63 0
Lane Group Flow (vph) 391 426 93 49 314 57 91 432 0 52 476 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 58.3 50.3 50.3 43.1 39.6 39.6 17.7 17.7 17.7 17.7
Effective Green, g (s) 58.3 50.3 50.3 43.1 39.6 39.6 17.7 17.7 17.7 17.7
Actuated g/C Ratio 0.69 0.59 0.59 0.51 0.47 0.47 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 714 1102 924 518 868 720 104 729 145 701
v/s Ratio Prot c0.09 0.23 0.00 0.17 0.12 0.14
v/s Ratio Perm c0.28 0.06 0.04 0.04 c0.18 0.07
v/c Ratio 0.55 0.39 0.10 0.09 0.36 0.08 0.88 0.59 0.36 0.68
Uniform Delay, d1 6.4 9.2 7.5 10.6 14.6 12.6 32.6 30.4 28.8 31.0
Progression Factor 1.00 1.00 1.00 0.69 0.66 0.35 0.91 0.89 1.00 1.00
Incremental Delay, d2 0.5 1.0 0.2 0.0 1.1 0.2 47.9 0.8 0.6 2.1
Delay (s) 6.9 10.2 7.8 7.4 10.7 4.6 77.6 27.9 29.3 33.1
Level of Service A B A A B A E C C C
Approach Delay (s) 8.5 8.8 36.5 32.8
Approach LOS A A D C

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 204 607 716 132 863 205
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3440 3432 1414
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3440 3432 1414
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 222 660 778 143 938 223
RTOR Reduction (vph) 0 0 18 0 2 137
Lane Group Flow (vph) 222 660 903 0 958 64
Confl. Peds. (#/hr) 14 11 6 6
Confl. Bikes (#/hr) 10 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 13.1 46.6 29.5 25.4 25.4
Effective Green, g (s) 13.1 46.6 29.5 25.4 25.4
Actuated g/C Ratio 0.16 0.58 0.37 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 290 2061 1269 1090 449
v/s Ratio Prot c0.13 0.19 c0.26 c0.28
v/s Ratio Perm 0.05
v/c Ratio 0.77 0.32 0.71 0.88 0.14
Uniform Delay, d1 32.0 8.6 21.6 25.8 19.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.3 0.4 3.4 8.0 0.1
Delay (s) 42.3 9.0 25.0 33.8 19.6
Level of Service D A C C B
Approach Delay (s) 17.4 25.0 31.4
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 162 872 0 0 156 338 5 270 26 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.95 0.88 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1608 3387 3539 2787 5008
Flt Permitted 0.64 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1091 3218 3539 2787 5008
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 176 948 0 0 170 367 5 293 28 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 220 0 17 0 0 0 0
Lane Group Flow (vph) 158 966 0 0 170 147 0 309 0 0 0 0
Confl. Peds. (#/hr) 2 2 6 6 4 4
Confl. Bikes (#/hr) 4 3
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 436 1287 1416 1115 2003
v/s Ratio Prot 0.05
v/s Ratio Perm 0.14 c0.30 0.05 0.06
v/c Ratio 0.36 0.75 0.12 0.13 0.15
Uniform Delay, d1 8.4 10.3 7.6 7.6 7.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 4.1 0.2 0.2 0.2
Delay (s) 10.7 14.4 7.7 7.8 7.8
Level of Service B B A A A
Approach Delay (s) 13.8 7.8 7.8 0.0
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 294 28 11 166 0 0 0 0 730 1098 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 3539 1558 3527 1610 3371 1583
Flt Permitted 1.00 1.00 0.93 0.95 0.99 1.00
Satd. Flow (perm) 3539 1558 3296 1610 3371 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92
Adj. Flow (vph) 0 320 30 12 180 0 0 0 0 793 1181 382
RTOR Reduction (vph) 0 0 20 0 0 0 0 0 0 0 0 185
Lane Group Flow (vph) 0 320 11 0 192 0 0 0 0 642 1332 197
Confl. Peds. (#/hr) 2 2 10 10 6 6
Confl. Bikes (#/hr) 3 4 1
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6 6
Actuated Green, G (s) 21.0 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1239 545 1154 832 1742 818
v/s Ratio Prot c0.09
v/s Ratio Perm 0.01 0.06 c0.40 0.40 0.12
v/c Ratio 0.26 0.02 0.17 0.77 0.76 0.24
Uniform Delay, d1 13.9 12.8 13.5 11.7 11.6 8.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 0.3 6.9 3.3 0.7
Delay (s) 14.4 12.8 13.8 18.5 14.8 8.7
Level of Service B B B B B A
Approach Delay (s) 14.3 13.8 0.0 14.8
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 9 468 27 29 736 97 50 257 34 81 293 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3536 1523 1759 3539 1549 1757 3460 1761 3537
Flt Permitted 0.94 1.00 0.46 1.00 1.00 0.46 1.00 0.48 1.00
Satd. Flow (perm) 3331 1523 852 3539 1549 844 3460 895 3537
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 10 509 29 32 800 105 52 265 35 88 318 1
RTOR Reduction (vph) 0 0 8 0 0 29 0 19 0 0 0 0
Lane Group Flow (vph) 0 519 21 32 800 76 52 281 0 88 319 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 54.0 54.0 54.0 54.0 54.0 13.0 13.0 13.0 13.0
Effective Green, g (s) 54.0 54.0 54.0 54.0 54.0 13.0 13.0 13.0 13.0
Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.72 0.17 0.17 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 2398 1097 613 2548 1115 146 600 155 613
v/s Ratio Prot c0.23 0.08 0.09
v/s Ratio Perm 0.16 0.01 0.04 0.05 0.06 c0.10
v/c Ratio 0.22 0.02 0.05 0.31 0.07 0.36 0.47 0.57 0.52
Uniform Delay, d1 3.5 3.0 3.1 3.8 3.1 27.3 27.9 28.4 28.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.2 0.3 0.1 0.5 0.2 2.8 0.4
Delay (s) 3.7 3.0 3.2 4.1 3.2 27.9 28.1 31.3 28.5
Level of Service A A A A A C C C C
Approach Delay (s) 3.7 4.0 28.1 29.1
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 12.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 309 630 86 0 0 0 0 534 74 1 69 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4923 1832 1862
Flt Permitted 0.99 1.00 0.84
Satd. Flow (perm) 1000 1300 1300
Peak-hour factor, PHF 0.92 0.93 0.92 0.25 0.25 0.25 0.25 0.92 0.92 0.92 0.92 0.25
Adj. Flow (vph) 336 677 93 0 0 0 0 580 80 1 75 0
RTOR Reduction (vph) 0 24 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 1082 0 0 0 0 0 649 0 0 76 0
Confl. Peds. (#/hr) 9 9 38 38 2 2
Confl. Bikes (#/hr) 11 4 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 500 631 448
v/s Ratio Prot c0.35
v/s Ratio Perm c1.08 0.06
v/c Ratio 2.16 1.03 0.17
Uniform Delay, d1 11.2 14.8 10.3
Progression Factor 1.00 1.00 0.05
Incremental Delay, d2 530.4 43.3 0.7
Delay (s) 541.7 58.0 1.3
Level of Service F E A
Approach Delay (s) 541.7 0.0 58.0 1.3
Approach LOS F A E A

Intersection Summary
HCM Average Control Delay 346.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.70
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 184 634 68 58 782
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.89 0.85
Flt Protected 0.99 0.99 1.00
Satd. Flow (prot) 3500 3167 1441
Flt Permitted 0.99 0.99 1.00
Satd. Flow (perm) 3500 3167 1441
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.94
Adj. Flow (vph) 0 200 689 74 63 832
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 889 0 553 416
Confl. Peds. (#/hr) 46
Confl. Bikes (#/hr) 3
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1268 1140 519
v/s Ratio Prot
v/s Ratio Perm 0.25 0.17 c0.29
v/c Ratio 0.70 0.49 0.80
Uniform Delay, d1 12.3 11.2 13.0
Progression Factor 0.77 1.00 1.00
Incremental Delay, d2 0.3 1.5 12.3
Delay (s) 9.8 12.6 25.3
Level of Service A B C
Approach Delay (s) 9.8 18.1
Approach LOS A B

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 1198 0 0 0 0 0 980 728 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.94
Flt Protected 0.99 1.00
Satd. Flow (prot) 6348 4717
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6348 4717
Peak-hour factor, PHF 0.92 0.98 0.25 0.25 0.25 0.25 0.25 0.94 0.96 0.25 0.25 0.25
Adj. Flow (vph) 201 1222 0 0 0 0 0 1043 758 0 0 0
RTOR Reduction (vph) 0 17 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 1406 0 0 0 0 0 1793 0 0 0 0
Confl. Peds. (#/hr) 22 22 50 50 14 14 6 6
Confl. Bikes (#/hr) 16 1 2 2
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2539 1887
v/s Ratio Prot c0.38
v/s Ratio Perm 0.22
v/c Ratio 0.55 1.17dr
Uniform Delay, d1 10.4 13.1
Progression Factor 0.88 1.46
Incremental Delay, d2 0.6 10.3
Delay (s) 9.8 29.4
Level of Service A C
Approach Delay (s) 9.8 0.0 29.4 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 71 0 0 1117 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 77 0 0 1214 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 310 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 310 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 88 100 100
cM capacity (veh/h) 655 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 77 304 304 304 304
Volume Left 77 0 0 0 0
Volume Right 0 0 0 0 0
cSH 655 1700 1700 1700 1700
Volume to Capacity 0.12 0.18 0.18 0.18 0.18
Queue Length 95th (ft) 10 0 0 0 0
Control Delay (s) 11.2 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.2 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 26.8% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1054 62 283 1022 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.97
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6330 6169
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6330 6169
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.92 0.92 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 1109 67 308 1065 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 3 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1173 0 0 1349 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3154 2118
v/s Ratio Prot c0.19
v/s Ratio Perm 0.22
v/c Ratio 0.37 0.64
Uniform Delay, d1 9.3 16.6
Progression Factor 1.00 1.00
Incremental Delay, d2 0.3 1.5
Delay (s) 9.6 18.0
Level of Service A B
Approach Delay (s) 0.0 9.6 18.0 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 66 953 0 0 441 271 205 670 42 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3524 3539 1461 3475 1520
Flt Permitted 0.88 1.00 1.00 0.99 1.00
Satd. Flow (perm) 3113 3539 1461 3475 1520
Peak-hour factor, PHF 0.92 0.92 0.25 0.99 0.96 0.96 0.92 0.92 0.92 0.25 0.25 0.25
Adj. Flow (vph) 72 1036 0 0 459 282 223 728 46 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 106 0 0 3 0 0 0
Lane Group Flow (vph) 0 1108 0 0 459 176 0 951 43 0 0 0
Confl. Peds. (#/hr) 36 36 52 52 35 35 10 10
Confl. Bikes (#/hr) 5 21 22
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 934 1062 438 1853 811
v/s Ratio Prot 0.13
v/s Ratio Perm c0.36 0.12 0.27 0.03
v/c Ratio 1.19 0.43 0.40 0.51 0.05
Uniform Delay, d1 21.0 16.9 16.7 9.0 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 94.7 1.3 2.7 1.0 0.1
Delay (s) 115.7 18.2 19.4 10.0 6.8
Level of Service F B B B A
Approach Delay (s) 115.7 18.7 9.9 0.0
Approach LOS F B A A

Intersection Summary
HCM Average Control Delay 53.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1170 353 0 0 0 0 0 0 472 1527 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6148 5015
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6148 5015
Peak-hour factor, PHF 0.25 0.99 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.95 0.25
Adj. Flow (vph) 0 1182 384 0 0 0 0 0 0 513 1607 0
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 1562 0 0 0 0 0 0 0 0 2109 0
Confl. Peds. (#/hr) 4 4 8 8 2 2 12 12
Confl. Bikes (#/hr) 2 2 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2459 2229
v/s Ratio Prot c0.25
v/s Ratio Perm 0.42
v/c Ratio 0.64 0.95
Uniform Delay, d1 10.9 12.0
Progression Factor 1.00 1.00
Incremental Delay, d2 1.3 10.1
Delay (s) 12.1 22.0
Level of Service B C
Approach Delay (s) 12.1 0.0 0.0 22.0
Approach LOS B A A C

Intersection Summary
HCM Average Control Delay 17.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1010 201 0 0 0 0 0 0 51 969 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.97 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6205 5068
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6205 5068
Peak-hour factor, PHF 0.25 0.96 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.93 0.25
Adj. Flow (vph) 0 1052 218 0 0 0 0 0 0 55 1042 0
RTOR Reduction (vph) 0 23 0 0 0 0 0 0 0 0 10 0
Lane Group Flow (vph) 0 1247 0 0 0 0 0 0 0 0 1087 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2379 2196
v/s Ratio Prot c0.20
v/s Ratio Perm 0.21
v/c Ratio 0.52 0.50
Uniform Delay, d1 14.3 12.3
Progression Factor 0.84 0.57
Incremental Delay, d2 0.8 0.7
Delay (s) 12.7 7.7
Level of Service B A
Approach Delay (s) 12.7 0.0 0.0 7.7
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 47.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 258 977 0 0 0 0 0 793 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 6270 5030
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6270 5030
Peak-hour factor, PHF 0.25 0.25 0.25 0.92 0.97 0.25 0.25 0.25 0.25 0.25 0.92 0.92
Adj. Flow (vph) 0 0 0 280 1007 0 0 0 0 0 862 51
RTOR Reduction (vph) 0 0 0 0 39 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 0 0 0 1248 0 0 0 0 0 902 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2717 2222
v/s Ratio Prot c0.18
v/s Ratio Perm 0.20
v/c Ratio 0.46 0.41
Uniform Delay, d1 12.0 11.4
Progression Factor 0.56 1.00
Incremental Delay, d2 0.5 0.6
Delay (s) 7.3 11.9
Level of Service A B
Approach Delay (s) 0.0 7.3 0.0 11.9
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 9.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 669 89 34 582 0 0 0 0 472 683 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.98 1.00
Frt 0.98 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 0.99
Satd. Flow (prot) 3452 3528 1578 3342
Flt Permitted 1.00 0.89 0.95 0.99
Satd. Flow (perm) 3452 3165 1578 3342
Peak-hour factor, PHF 0.25 0.92 0.92 0.92 0.92 0.25 0.25 0.25 0.25 0.94 0.96 0.92
Adj. Flow (vph) 0 727 97 37 633 0 0 0 0 502 711 27
RTOR Reduction (vph) 0 23 0 0 0 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 801 0 0 670 0 0 0 0 402 833 0
Confl. Peds. (#/hr) 50 50 25 25 17 17 24 24
Confl. Bikes (#/hr) 16 17 2
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1458 1336 666 1411
v/s Ratio Prot c0.23
v/s Ratio Perm 0.21 c0.25 0.25
v/c Ratio 0.55 0.50 0.60 0.59
Uniform Delay, d1 9.8 9.5 10.1 10.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 1.3 4.0 1.8
Delay (s) 11.3 10.9 14.1 11.8
Level of Service B B B B
Approach Delay (s) 11.3 10.9 0.0 12.6
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 10 106 6 27 195 0 0 87 95
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 11 115 7 29 212 0 0 95 103

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 68 64 241 198
Volume Left (vph) 11 0 29 0
Volume Right (vph) 0 7 0 103
Hadj (s) 0.11 -0.04 0.06 -0.28
Departure Headway (s) 5.6 5.5 4.5 4.3
Degree Utilization, x 0.11 0.10 0.30 0.23
Capacity (veh/h) 596 614 766 806
Control Delay (s) 8.1 7.8 9.5 8.6
Approach Delay (s) 8.0 9.5 8.6
Approach LOS A A A

Intersection Summary
Delay 8.8
HCM Level of Service A
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 181 1 2 828 655 215
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.97
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1772 1863 1786
Flt Permitted 0.95 0.73 1.00
Satd. Flow (perm) 1772 1363 1786
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 197 1 2 900 712 234
RTOR Reduction (vph) 0 0 0 0 24 0
Lane Group Flow (vph) 198 0 0 902 922 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 20.0 22.0 22.0
Effective Green, g (s) 20.0 22.0 22.0
Actuated g/C Ratio 0.40 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 709 600 786
v/s Ratio Prot c0.11 0.52
v/s Ratio Perm c0.66
v/c Ratio 0.28 1.50 1.17
Uniform Delay, d1 10.1 14.0 14.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.0 235.1 91.4
Delay (s) 11.1 249.1 105.4
Level of Service B F F
Approach Delay (s) 11.1 249.1 105.4
Approach LOS B F F

Intersection Summary
HCM Average Control Delay 159.6 HCM Level of Service F
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 46 223 155 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 50 242 168 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 131 162 168
Volume Left (vph) 50 0 168
Volume Right (vph) 0 0 0
Hadj (s) 0.23 0.03 0.23
Departure Headway (s) 5.2 5.0 4.8
Degree Utilization, x 0.19 0.22 0.23
Capacity (veh/h) 680 702 713
Control Delay (s) 8.2 8.2 9.2
Approach Delay (s) 8.2 9.2
Approach LOS A A

Intersection Summary
Delay 8.6
HCM Level of Service A
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

14: 12th Street & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 47 663 80 130 492 0 0 67 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6292 3503 3396
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 6292 3056 3396
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 51 721 87 141 535 0 0 73 27
RTOR Reduction (vph) 0 0 0 0 32 0 0 0 0 0 13 0
Lane Group Flow (vph) 0 0 0 0 827 0 0 676 0 0 87 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2255 1604 1783
v/s Ratio Prot 0.03
v/s Ratio Perm 0.13 c0.22
v/c Ratio 0.37 0.42 0.05
Uniform Delay, d1 14.2 8.7 6.9
Progression Factor 1.49 1.00 1.00
Incremental Delay, d2 0.4 0.8 0.1
Delay (s) 21.6 9.5 7.0
Level of Service C A A
Approach Delay (s) 0.0 21.6 9.5 7.0
Approach LOS A C A A

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL2 EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER SER2
Lane Configurations
Volume (vph) 14 485 174 166 56 840 199 409 90 0 78 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.94 0.95 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 0.48 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.92 0.85 0.85 0.85 0.85
Flt Protected 0.95 0.96 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 841 4866 3503 3132 1441 1583 1583 1554
Flt Permitted 0.95 0.96 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 841 4866 3503 3132 1441 1583 1583 1554
Peak-hour factor, PHF 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.95
Adj. Flow (vph) 15 527 189 180 61 913 216 445 98 0 82 28
RTOR Reduction (vph) 0 95 0 0 0 0 0 0 54 0 0 21
Lane Group Flow (vph) 15 621 0 0 0 1154 439 222 44 0 82 7
Confl. Peds. (#/hr) 22 74
Confl. Bikes (#/hr) 7 8 7
Turn Type Prot Split Split custom custom custom custom
Protected Phases 5 1 8 8 8 2 6 6
Permitted Phases 1 6 9 2
Actuated Green, G (s) 0.8 14.7 16.0 17.2 31.1 31.1 6.1 17.2
Effective Green, g (s) 0.8 14.7 16.0 17.2 31.1 31.1 6.1 17.2
Actuated g/C Ratio 0.01 0.21 0.23 0.25 0.44 0.44 0.09 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 10 1022 801 770 640 703 138 382
v/s Ratio Prot 0.02 c0.13 c0.33 c0.14 0.15 0.03
v/s Ratio Perm c0.05 0.00
v/c Ratio 1.50 0.61 1.44 0.57 0.35 0.06 0.59 0.02
Uniform Delay, d1 34.6 25.0 27.0 23.2 12.8 11.1 30.8 20.0
Progression Factor 1.00 1.00 1.00 1.26 1.40 2.43 1.00 1.00
Incremental Delay, d2 478.8 2.7 205.4 0.6 1.4 0.2 4.5 0.0
Delay (s) 513.4 27.7 232.4 29.8 19.3 27.1 35.3 20.0
Level of Service F C F C B C D C
Approach Delay (s) 37.7 232.4 26.4 31.4
Approach LOS D F C C

Intersection Summary
HCM Average Control Delay 115.9 HCM Level of Service F
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1132 146 890 387 299 845
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.91 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 4996 3433 5085 3230 1441
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 4996 3433 5085 3230 1441
Peak-hour factor, PHF 0.95 0.92 0.99 0.92 0.92 0.93
Adj. Flow (vph) 1192 159 899 421 325 909
RTOR Reduction (vph) 25 0 0 0 319 318
Lane Group Flow (vph) 1326 0 899 421 462 136
Confl. Bikes (#/hr) 16
Turn Type Prot Perm
Protected Phases 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 19.0 41.0 21.0 21.0
Effective Green, g (s) 18.0 19.0 41.0 21.0 21.0
Actuated g/C Ratio 0.26 0.27 0.59 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1285 932 2978 969 432
v/s Ratio Prot c0.27 c0.26 0.08 c0.14
v/s Ratio Perm 0.09
v/c Ratio 1.03 0.96 0.14 0.48 0.32
Uniform Delay, d1 26.0 25.2 6.5 20.0 18.9
Progression Factor 0.97 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.8 22.1 0.1 1.7 1.9
Delay (s) 43.0 47.2 6.6 21.7 20.8
Level of Service D D A C C
Approach Delay (s) 43.0 34.3 21.4
Approach LOS D C C

Intersection Summary
HCM Average Control Delay 33.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 244 669 185 385 900 45 11 1358 1285 2 645 129
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.92 1.00 0.93 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1483 3433 3539 1459 5083 1466 4899
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.93 1.00 0.94
Satd. Flow (perm) 3433 3539 1483 3433 3539 1459 4729 1466 4589
Peak-hour factor, PHF 0.92 0.92 0.92 0.98 0.93 0.92 0.92 0.92 0.92 0.92 0.96 0.92
Adj. Flow (vph) 265 727 201 393 968 49 12 1476 1397 2 672 140
RTOR Reduction (vph) 0 0 40 0 0 24 0 0 247 0 32 0
Lane Group Flow (vph) 265 727 161 393 968 25 0 1488 1150 0 782 0
Confl. Peds. (#/hr) 31 31 48 48 42 42 34 34
Confl. Bikes (#/hr) 22 15 22 20
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 12.0 34.4 34.4 14.6 38.0 38.0 36.0 36.0 36.0
Effective Green, g (s) 12.0 34.4 34.4 14.6 38.0 38.0 36.0 36.0 36.0
Actuated g/C Ratio 0.12 0.34 0.34 0.15 0.38 0.38 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 412 1217 510 501 1345 554 1702 528 1652
v/s Ratio Prot 0.08 0.21 c0.11 c0.27
v/s Ratio Perm 0.11 0.02 0.31 c0.78 0.17
v/c Ratio 0.64 0.60 0.32 0.78 0.72 0.04 0.87 2.18 0.47
Uniform Delay, d1 42.0 27.1 24.1 41.2 26.5 19.6 29.9 32.0 24.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 2.2 1.6 7.3 3.3 0.2 6.6 536.3 1.0
Delay (s) 44.5 29.3 25.8 48.5 29.8 19.7 36.5 568.3 25.7
Level of Service D C C D C B D F C
Approach Delay (s) 32.1 34.7 294.0 25.7
Approach LOS C C F C

Intersection Summary
HCM Average Control Delay 151.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 136.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 162 99 63 296 135 109 804 117 50 568 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.91
Frpb, ped/bikes 0.97 0.96 0.99 0.99
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.95 0.96 0.98 0.99
Flt Protected 1.00 0.99 0.99 1.00
Satd. Flow (prot) 3219 3222 3410 4988
Flt Permitted 0.90 0.87 0.72 0.79
Satd. Flow (perm) 2897 2825 2468 3965
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92
Adj. Flow (vph) 26 176 108 68 322 147 118 874 123 54 617 42
RTOR Reduction (vph) 0 68 0 0 46 0 0 16 0 0 11 0
Lane Group Flow (vph) 0 242 0 0 491 0 0 1099 0 0 702 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1062 1036 1303 1190
v/s Ratio Prot c0.10
v/s Ratio Perm 0.08 c0.17 c0.31 0.18
v/c Ratio 0.23 0.47 0.84 0.59
Uniform Delay, d1 13.1 14.6 13.5 17.9
Progression Factor 2.10 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.6 6.8 2.1
Delay (s) 28.1 16.1 20.3 20.0
Level of Service C B C C
Approach Delay (s) 28.1 16.1 20.3 20.0
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 86 535 42 112 366 36 351 681 173 58 511 108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 0.99 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1764 3384 3350 1765 3539 1551 1752 3416
Flt Permitted 0.31 1.00 0.59 0.36 1.00 1.00 0.34 1.00
Satd. Flow (perm) 571 3384 2011 674 3539 1551 630 3416
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 582 46 122 398 39 382 717 188 63 555 117
RTOR Reduction (vph) 0 9 0 0 8 0 0 0 72 0 16 0
Lane Group Flow (vph) 93 619 0 0 551 0 382 717 116 63 656 0
Confl. Peds. (#/hr) 8 8 2 2 8 8 32 32
Confl. Bikes (#/hr) 6 6 4 28
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 24.7 24.7 24.7 47.3 47.3 47.3 47.3 47.3
Effective Green, g (s) 24.7 24.7 24.7 47.3 47.3 47.3 47.3 47.3
Actuated g/C Ratio 0.31 0.31 0.31 0.59 0.59 0.59 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 176 1045 621 399 2092 917 372 2020
v/s Ratio Prot 0.18 0.20 0.19
v/s Ratio Perm 0.16 c0.27 c0.57 0.07 0.10
v/c Ratio 0.53 0.59 0.89 0.96 0.34 0.13 0.17 0.32
Uniform Delay, d1 22.8 23.4 26.3 15.4 8.4 7.2 7.4 8.3
Progression Factor 1.00 1.00 1.10 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.6 13.8 35.5 0.4 0.3 1.0 0.4
Delay (s) 24.2 24.0 42.7 50.9 8.8 7.5 8.4 8.7
Level of Service C C D D A A A A
Approach Delay (s) 24.0 42.7 21.1 8.7
Approach LOS C D C A

Intersection Summary
HCM Average Control Delay 22.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 91 252 75 48 451 283 175 689 35 202 688 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1748 3379 3520 1536 1767 3509 1768 3455
Flt Permitted 0.42 1.00 0.88 1.00 0.24 1.00 0.27 1.00
Satd. Flow (perm) 766 3379 3102 1536 454 3509 510 3455
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 99 274 82 52 470 308 190 749 38 220 748 103
RTOR Reduction (vph) 0 33 0 0 0 66 0 4 0 0 13 0
Lane Group Flow (vph) 99 323 0 0 522 242 190 783 0 220 838 0
Confl. Peds. (#/hr) 32 32 10 10 6 6 5 5
Confl. Bikes (#/hr) 20 18 17 66
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 324 1431 1314 651 203 1569 228 1545
v/s Ratio Prot 0.10 0.22 0.24
v/s Ratio Perm 0.13 c0.17 0.16 0.42 c0.43
v/c Ratio 0.31 0.23 0.40 0.37 0.94 0.50 0.96 0.54
Uniform Delay, d1 16.2 15.6 17.0 16.8 22.3 16.7 22.9 17.2
Progression Factor 0.87 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.3 0.9 1.6 48.4 1.1 51.2 1.4
Delay (s) 16.0 13.7 17.9 18.4 70.7 17.9 74.0 18.5
Level of Service B B B B E B E B
Approach Delay (s) 14.2 18.1 28.1 29.9
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 24.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 765 34 20 902 141 99 568 35 149 449 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3427 1532 1762 3341 1769 3505 1761 3405
Flt Permitted 0.17 1.00 1.00 0.17 1.00 0.35 1.00 0.40 1.00
Satd. Flow (perm) 308 3427 1532 307 3341 654 3505 747 3405
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 32 832 37 22 980 153 108 617 38 162 473 121
RTOR Reduction (vph) 0 0 26 0 14 0 0 5 0 0 23 0
Lane Group Flow (vph) 32 832 11 22 1119 0 108 650 0 162 571 0
Confl. Peds. (#/hr) 12 12 18 18 3 3 12 12
Confl. Bikes (#/hr) 8 6 10 28
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 24.2 24.2 24.2 24.2 24.2 50.3 50.3 40.0 40.0
Effective Green, g (s) 24.2 24.2 24.2 24.2 24.2 50.3 50.3 40.0 40.0
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.59 0.59 0.47 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 88 976 436 87 951 463 2074 352 1602
v/s Ratio Prot 0.24 c0.33 0.02 c0.19 0.17
v/s Ratio Perm 0.10 0.01 0.07 0.12 c0.22
v/c Ratio 0.36 0.85 0.02 0.25 1.18 0.23 0.31 0.46 0.36
Uniform Delay, d1 24.3 28.7 21.9 23.4 30.4 8.0 8.7 15.2 14.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.27 1.29
Incremental Delay, d2 11.2 9.3 0.1 6.9 90.4 0.1 0.4 3.7 0.5
Delay (s) 35.5 38.1 22.0 30.3 120.8 8.1 9.1 23.1 19.1
Level of Service D D C C F A A C B
Approach Delay (s) 37.3 119.1 8.9 19.9
Approach LOS D F A B

Intersection Summary
HCM Average Control Delay 54.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 415 140 66 673 117 210 508 48 139 485 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1554 1769 1863 1552 1764 3482 1763 3258
Flt Permitted 0.12 1.00 1.00 0.34 1.00 1.00 0.18 1.00 0.35 1.00
Satd. Flow (perm) 227 1863 1554 636 1863 1552 335 3482 651 3258
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 234 451 152 72 732 127 228 552 52 151 527 397
RTOR Reduction (vph) 0 0 93 0 0 79 0 9 0 0 160 0
Lane Group Flow (vph) 234 451 59 72 732 48 228 595 0 151 764 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 33.1 33.1 33.7 28.3 28.3 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 33.1 33.1 33.7 28.3 28.3 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.40 0.33 0.33 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 300 725 605 324 620 517 130 1352 253 1265
v/s Ratio Prot c0.09 0.24 0.01 c0.39 0.17 0.23
v/s Ratio Perm 0.30 0.04 0.07 0.03 c0.68 0.23
v/c Ratio 0.78 0.62 0.10 0.22 1.18 0.09 1.75 0.44 0.60 0.60
Uniform Delay, d1 18.1 20.9 16.5 16.7 28.4 19.5 26.0 19.2 20.7 20.8
Progression Factor 1.00 1.00 1.00 1.57 1.41 2.55 0.76 0.66 1.00 1.00
Incremental Delay, d2 11.4 4.0 0.3 0.1 95.9 0.3 366.2 0.1 2.5 0.6
Delay (s) 29.5 24.9 16.8 26.3 135.9 50.1 385.9 12.8 23.2 21.3
Level of Service C C B C F D F B C C
Approach Delay (s) 24.7 115.8 115.0 21.6
Approach LOS C F F C

Intersection Summary
HCM Average Control Delay 67.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.39
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 100.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 291 622 667 493 231 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 0.99 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3271 3423 1421
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3271 3423 1421
Peak-hour factor, PHF 0.92 0.93 0.92 0.97 0.92 0.92
Adj. Flow (vph) 316 669 725 508 251 121
RTOR Reduction (vph) 0 0 125 0 6 95
Lane Group Flow (vph) 316 669 1108 0 257 14
Confl. Peds. (#/hr) 14 18
Confl. Bikes (#/hr) 7 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 20.4 61.6 37.2 10.4 10.4
Effective Green, g (s) 20.4 61.6 37.2 10.4 10.4
Actuated g/C Ratio 0.26 0.77 0.46 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 451 2725 1521 445 185
v/s Ratio Prot c0.18 0.19 c0.34 c0.08
v/s Ratio Perm 0.01
v/c Ratio 0.70 0.25 0.73 0.58 0.08
Uniform Delay, d1 27.0 2.6 17.3 32.7 30.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.2 3.1 1.1 0.1
Delay (s) 31.0 2.8 20.4 33.9 30.6
Level of Service C A C C C
Approach Delay (s) 11.9 20.4 32.9
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 252 672 0 0 264 1082 22 876 78 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.95 0.88 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1609 3384 3539 2787 5011
Flt Permitted 0.58 0.94 1.00 1.00 1.00
Satd. Flow (perm) 975 3181 3539 2787 5011
Peak-hour factor, PHF 0.93 0.92 0.25 0.25 0.92 0.97 0.92 0.92 0.92 0.25 0.25 0.25
Adj. Flow (vph) 271 730 0 0 287 1115 24 952 85 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 46 0 25 0 0 0 0
Lane Group Flow (vph) 244 757 0 0 287 1069 0 1036 0 0 0 0
Confl. Peds. (#/hr) 2 2 4 4 3 3
Confl. Bikes (#/hr) 4 5 7
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 390 1272 1416 1115 2004
v/s Ratio Prot 0.08
v/s Ratio Perm 0.25 0.24 c0.38 0.21
v/c Ratio 0.63 0.60 0.20 0.96 0.52
Uniform Delay, d1 9.6 9.4 7.8 11.7 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 2.1 0.3 18.8 1.0
Delay (s) 17.0 11.5 8.2 30.4 10.0
Level of Service B B A C B
Approach Delay (s) 12.8 25.9 10.0 0.0
Approach LOS B C B A

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 506 39 12 250 0 0 0 0 412 332 205
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 0.98 1.00
Satd. Flow (prot) 3539 1552 3531 1605 3330 1558
Flt Permitted 1.00 1.00 0.93 0.95 0.98 1.00
Satd. Flow (perm) 3539 1552 3285 1605 3330 1558
Peak-hour factor, PHF 0.25 0.95 0.92 0.92 0.92 0.25 0.25 0.25 0.25 0.92 0.92 0.92
Adj. Flow (vph) 0 533 42 13 272 0 0 0 0 448 361 223
RTOR Reduction (vph) 0 0 27 0 0 0 0 0 0 0 0 108
Lane Group Flow (vph) 0 533 15 0 285 0 0 0 0 264 545 115
Confl. Peds. (#/hr) 4 4 4 4 1 1 3 3
Confl. Bikes (#/hr) 5 9 1 1
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6 6
Actuated Green, G (s) 21.0 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1239 543 1150 829 1721 805
v/s Ratio Prot c0.15
v/s Ratio Perm 0.01 0.09 c0.16 0.16 0.07
v/c Ratio 0.43 0.03 0.25 0.32 0.32 0.14
Uniform Delay, d1 14.9 12.8 13.9 8.4 8.4 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.1 0.5 1.0 0.5 0.4
Delay (s) 16.0 12.9 14.4 9.4 8.9 7.9
Level of Service B B B A A A
Approach Delay (s) 15.8 14.4 0.0 8.8
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 147 788 142 43 681 67 367 480 91 124 389 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.99 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3510 1522 1765 3539 1548 1762 3438 1764 3378
Flt Permitted 0.65 1.00 0.18 1.00 1.00 0.36 1.00 0.35 1.00
Satd. Flow (perm) 2311 1522 342 3539 1548 662 3438 650 3378
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 160 857 154 47 740 73 378 495 94 135 423 154
RTOR Reduction (vph) 0 0 80 0 0 38 0 21 0 0 49 0
Lane Group Flow (vph) 0 1017 74 47 740 35 378 568 0 135 528 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 36.0 36.0 36.0 36.0 36.0 32.0 32.0 32.0 32.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 36.0 32.0 32.0 32.0 32.0
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.48 0.43 0.43 0.43 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1109 731 164 1699 743 282 1467 277 1441
v/s Ratio Prot 0.21 0.17 0.16
v/s Ratio Perm c0.44 0.05 0.14 0.02 c0.57 0.21
v/c Ratio 0.92 0.10 0.29 0.44 0.05 1.34 0.39 0.49 0.37
Uniform Delay, d1 18.1 10.7 11.8 12.8 10.4 21.5 14.8 15.6 14.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.2 0.3 4.4 0.8 0.1 175.2 0.1 0.5 0.1
Delay (s) 31.4 10.9 16.1 13.6 10.5 196.7 14.8 16.1 14.7
Level of Service C B B B B F B B B
Approach Delay (s) 28.7 13.5 85.9 14.9
Approach LOS C B F B

Intersection Summary
HCM Average Control Delay 37.4 HCM Level of Service D
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM
22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Mitigation Measure TRANS-1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 415 140 66 673 117 210 508 48 139 485 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1553 1769 1863 1552 1763 3482 1763 3260
Flt Permitted 0.12 1.00 1.00 0.29 1.00 1.00 0.21 1.00 0.37 1.00
Satd. Flow (perm) 226 1863 1553 535 1863 1552 382 3482 680 3260
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 234 451 152 72 732 127 228 552 52 151 527 397
RTOR Reduction (vph) 0 0 96 0 0 76 0 8 0 0 115 0
Lane Group Flow (vph) 234 451 56 72 732 51 228 596 0 151 809 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 39.5 33.0 33.0 34.5 30.5 30.5 39.5 39.5 39.5 39.5
Effective Green, g (s) 39.5 33.0 33.0 34.5 30.5 30.5 39.5 39.5 39.5 39.5
Actuated g/C Ratio 0.44 0.37 0.37 0.38 0.34 0.34 0.44 0.44 0.44 0.44
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 211 683 569 260 631 526 168 1528 298 1431
v/s Ratio Prot c0.08 0.24 0.01 0.39 0.17 0.25
v/s Ratio Perm c0.41 0.04 0.09 0.03 c0.60 0.22
v/c Ratio 1.11 0.66 0.10 0.28 1.16 0.10 1.36 0.39 0.51 0.57
Uniform Delay, d1 22.3 23.8 18.7 18.9 29.8 20.3 25.2 17.1 18.2 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 94.2 5.0 0.3 0.2 88.8 0.4 194.4 0.1 0.5 0.3
Delay (s) 116.5 28.8 19.1 19.1 118.5 20.7 219.6 17.2 18.7 19.2
Level of Service F C B B F C F B B B
Approach Delay (s) 51.5 97.5 72.6 19.1
Approach LOS D F E B

Intersection Summary
HCM Average Control Delay 58.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.29
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 100.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 453 849 226 0 0 0 0 343 101 4 174 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4861 1800 1861
Flt Permitted 0.99 1.00 0.99
Satd. Flow (perm) 1850 1500 1600
Peak-hour factor, PHF 0.95 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 477 923 246 0 0 0 0 373 110 4 189 0
RTOR Reduction (vph) 0 55 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 1591 0 0 0 0 0 459 0 0 193 0
Confl. Peds. (#/hr) 14 14 52 52 1 1 4 4
Confl. Bikes (#/hr) 5 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 925 620 551
v/s Ratio Prot c0.26
v/s Ratio Perm c0.86 0.12
v/c Ratio 1.72 0.74 0.35
Uniform Delay, d1 11.2 13.0 11.0
Progression Factor 1.00 1.00 0.88
Incremental Delay, d2 328.6 7.8 1.1
Delay (s) 339.8 20.8 10.8
Level of Service F C B
Approach Delay (s) 339.8 0.0 20.8 10.8
Approach LOS F A C B

Intersection Summary
HCM Average Control Delay 246.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.32
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 183 641 179 72 1115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.90 0.85
Flt Protected 0.99 0.98 1.00
Satd. Flow (prot) 3498 3190 1441
Flt Permitted 0.99 0.98 1.00
Satd. Flow (perm) 3498 3190 1441
Peak-hour factor, PHF 0.92 0.92 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 199 668 195 78 1212
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 867 0 879 606
Confl. Peds. (#/hr) 51 2
Confl. Bikes (#/hr) 2
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1267 1148 519
v/s Ratio Prot
v/s Ratio Perm 0.25 0.28 c0.42
v/c Ratio 0.68 1.06dr 1.17
Uniform Delay, d1 12.2 12.7 14.4
Progression Factor 0.87 1.00 1.00
Incremental Delay, d2 0.3 4.9 94.7
Delay (s) 10.9 17.6 109.1
Level of Service B B F
Approach Delay (s) 10.9 54.9
Approach LOS B D

Intersection Summary
HCM Average Control Delay 38.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 171 746 0 0 0 0 0 1417 368 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.97
Flt Protected 0.99 1.00
Satd. Flow (prot) 6330 4906
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6330 4906
Peak-hour factor, PHF 0.93 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 184 811 0 0 0 0 0 1540 400 0 0 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 38 0 0 0 0
Lane Group Flow (vph) 0 992 0 0 0 0 0 1902 0 0 0 0
Confl. Peds. (#/hr) 22 22 59 59 12 12 5 5
Confl. Bikes (#/hr) 6 4 2 1
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2532 1962
v/s Ratio Prot c0.39
v/s Ratio Perm 0.16
v/c Ratio 0.39 0.97
Uniform Delay, d1 9.6 13.2
Progression Factor 0.82 0.77
Incremental Delay, d2 0.3 9.0
Delay (s) 8.2 19.3
Level of Service A B
Approach Delay (s) 8.2 0.0 19.3 0.0
Approach LOS A A B A

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 83 0 0 1362 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 90 0 0 1376 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 356 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 356 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 85 100 100
cM capacity (veh/h) 610 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 90 344 344 344 344
Volume Left 90 0 0 0 0
Volume Right 0 0 0 0 0
cSH 610 1700 1700 1700 1700
Volume to Capacity 0.15 0.20 0.20 0.20 0.20
Queue Length 95th (ft) 13 0 0 0 0
Control Delay (s) 11.9 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.9 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 31.0% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 2132 98 410 1011 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.98
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6341 6165
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6341 6165
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 2198 107 441 1099 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 4 0 0 1 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 2301 0 0 1539 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3160 2117
v/s Ratio Prot c0.36
v/s Ratio Perm 0.25
v/c Ratio 0.73 0.73
Uniform Delay, d1 11.9 17.2
Progression Factor 1.00 1.00
Incremental Delay, d2 1.5 2.2
Delay (s) 13.4 19.5
Level of Service B B
Approach Delay (s) 0.0 13.4 19.5 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 51 389 0 1 815 715 173 768 34 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.99 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3516 3539 1548 3492 1531
Flt Permitted 0.66 0.95 1.00 0.99 1.00
Satd. Flow (perm) 2334 3378 1548 3492 1531
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.92 0.96 0.92 0.96 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 423 0 1 886 745 188 800 37 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 93 0 0 17 0 0 0
Lane Group Flow (vph) 0 478 0 0 887 652 0 988 20 0 0 0
Confl. Peds. (#/hr) 35 35 6 6 26 26 2 2
Confl. Bikes (#/hr) 33 6 10 5
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 700 1013 464 1862 817
v/s Ratio Prot
v/s Ratio Perm 0.20 0.26 c0.42 0.28 0.01
v/c Ratio 0.68 0.88 1.40 0.53 0.02
Uniform Delay, d1 18.5 19.9 21.0 9.1 6.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 10.5 194.8 1.1 0.1
Delay (s) 23.8 30.5 215.8 10.2 6.7
Level of Service C C F B A
Approach Delay (s) 23.8 115.1 10.1 0.0
Approach LOS C F B A

Intersection Summary
HCM Average Control Delay 66.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 98.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 699 565 0 0 0 0 0 0 276 1610 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.93 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 5937 5041
Flt Permitted 1.00 0.99
Satd. Flow (perm) 5937 5041
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 760 614 0 0 0 0 0 0 300 1643 0
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 47 0
Lane Group Flow (vph) 0 1370 0 0 0 0 0 0 0 0 1896 0
Confl. Peds. (#/hr) 4 4 10 10 8 8 11 11
Confl. Bikes (#/hr) 1 7 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2375 2240
v/s Ratio Prot c0.23
v/s Ratio Perm 0.38
v/c Ratio 0.95dr 0.85
Uniform Delay, d1 10.5 11.1
Progression Factor 1.00 1.00
Incremental Delay, d2 1.0 4.2
Delay (s) 11.6 15.3
Level of Service B B
Approach Delay (s) 11.6 0.0 0.0 15.3
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 504 180 0 0 0 0 0 0 64 1006 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6072 5064
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6072 5064
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 0 548 196 0 0 0 0 0 0 70 1059 0
RTOR Reduction (vph) 0 22 0 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 722 0 0 0 0 0 0 0 0 1117 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2328 2194
v/s Ratio Prot c0.12
v/s Ratio Perm 0.22
v/c Ratio 0.31 0.51
Uniform Delay, d1 12.9 12.4
Progression Factor 0.77 0.96
Incremental Delay, d2 0.3 0.7
Delay (s) 10.3 12.5
Level of Service B B
Approach Delay (s) 10.3 0.0 0.0 12.5
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 526 1903 0 0 0 0 0 629 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.98
Flt Protected 0.99 1.00
Satd. Flow (prot) 6291 4940
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6291 4940
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 0 0 572 1962 0 0 0 0 0 642 113
RTOR Reduction (vph) 0 0 0 0 78 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 0 0 0 2456 0 0 0 0 0 754 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2726 2182
v/s Ratio Prot c0.15
v/s Ratio Perm 0.39
v/c Ratio 0.90 0.35
Uniform Delay, d1 15.8 11.0
Progression Factor 0.47 1.00
Incremental Delay, d2 3.7 0.4
Delay (s) 11.1 11.5
Level of Service B B
Approach Delay (s) 0.0 11.1 0.0 11.5
Approach LOS A B A B

Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 347 135 161 930 0 0 0 0 212 462 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.96 1.00 1.00 0.99
Flt Protected 1.00 0.99 0.95 1.00
Satd. Flow (prot) 3349 3507 1589 3351
Flt Permitted 1.00 0.78 0.95 1.00
Satd. Flow (perm) 3349 2744 1589 3351
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.96 0.92
Adj. Flow (vph) 0 377 147 175 969 0 0 0 0 230 481 27
RTOR Reduction (vph) 0 85 0 0 0 0 0 0 0 0 8 0
Lane Group Flow (vph) 0 439 0 0 1144 0 0 0 0 207 523 0
Confl. Peds. (#/hr) 36 36 28 28 18 18 16 16
Confl. Bikes (#/hr) 4 10 3 1
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1414 1159 671 1415
v/s Ratio Prot 0.13
v/s Ratio Perm c0.42 0.13 0.16
v/c Ratio 0.31 0.99 0.31 0.37
Uniform Delay, d1 8.6 12.9 8.6 8.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 23.5 1.2 0.7
Delay (s) 9.2 36.4 9.8 9.6
Level of Service A D A A
Approach Delay (s) 9.2 36.4 0.0 9.7
Approach LOS A D A A

Intersection Summary
HCM Average Control Delay 22.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 18 293 13 61 192 0 0 128 71
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 20 318 14 66 209 0 0 139 77

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 179 173 275 216
Volume Left (vph) 20 0 66 0
Volume Right (vph) 0 14 0 77
Hadj (s) 0.09 -0.02 0.08 -0.18
Departure Headway (s) 5.9 5.8 5.2 5.1
Degree Utilization, x 0.29 0.28 0.40 0.30
Capacity (veh/h) 581 594 660 671
Control Delay (s) 10.1 9.7 11.7 10.3
Approach Delay (s) 9.9 11.7 10.3
Approach LOS A B B

Intersection Summary
Delay 10.6
HCM Level of Service B
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 191 19 1 1137 453 193
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.99 1.00 0.96
Flt Protected 0.96 1.00 1.00
Satd. Flow (prot) 1741 1863 1770
Flt Permitted 0.96 1.00 1.00
Satd. Flow (perm) 1741 1862 1770
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 208 21 1 1236 492 210
RTOR Reduction (vph) 0 0 0 0 31 0
Lane Group Flow (vph) 229 0 0 1237 671 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 20.0 22.0 22.0
Effective Green, g (s) 20.0 22.0 22.0
Actuated g/C Ratio 0.40 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 696 819 779
v/s Ratio Prot c0.13 0.38
v/s Ratio Perm c0.66
v/c Ratio 0.33 1.51 0.86
Uniform Delay, d1 10.4 14.0 12.6
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.3 236.0 12.1
Delay (s) 11.6 250.0 24.7
Level of Service B F C
Approach Delay (s) 11.6 250.0 24.7
Approach LOS B F C

Intersection Summary
HCM Average Control Delay 151.9 HCM Level of Service F
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 107 306 116 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 116 333 126 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 227 222 126
Volume Left (vph) 116 0 126
Volume Right (vph) 0 0 0
Hadj (s) 0.29 0.03 0.23
Departure Headway (s) 5.1 4.9 5.1
Degree Utilization, x 0.32 0.30 0.18
Capacity (veh/h) 689 721 666
Control Delay (s) 9.4 8.8 9.2
Approach Delay (s) 9.1 9.2
Approach LOS A A

Intersection Summary
Delay 9.1
HCM Level of Service A
Intersection Capacity Utilization 27.9% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

14: 12th St. & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 76 1252 115 180 739 0 0 131 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frt 0.99 1.00 0.95
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6315 3505 3367
Flt Permitted 1.00 0.83 1.00
Satd. Flow (perm) 6315 2933 3367
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 83 1361 125 196 803 0 0 142 68
RTOR Reduction (vph) 0 0 0 0 22 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 1547 0 0 999 0 0 207 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2263 1540 1768
v/s Ratio Prot 0.06
v/s Ratio Perm 0.24 c0.34
v/c Ratio 0.68 0.65 0.12
Uniform Delay, d1 16.4 10.3 7.2
Progression Factor 1.56 1.00 1.00
Incremental Delay, d2 0.8 2.1 0.1
Delay (s) 26.2 12.4 7.3
Level of Service C B A
Approach Delay (s) 0.0 26.2 12.4 7.3
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL2 EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER SER2
Lane Configurations
Volume (vph) 109 213 242 102 109 453 534 616 125 0 21 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.94 0.95 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.92 1.00 0.95 0.85 0.85 0.85 0.85
Flt Protected 0.95 0.98 0.98 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 4724 3483 3232 1441 1583 1583 1490
Flt Permitted 0.95 0.98 0.98 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 4724 3483 3232 1441 1583 1583 1490
Peak-hour factor, PHF 0.98 0.92 0.92 0.94 0.94 0.96 0.92 0.96 0.96 0.92 0.98 0.98
Adj. Flow (vph) 111 232 263 109 116 472 580 642 130 0 21 18
RTOR Reduction (vph) 0 196 0 0 0 0 0 0 64 0 0 14
Lane Group Flow (vph) 111 299 0 0 0 697 843 379 66 0 21 4
Confl. Peds. (#/hr) 16 102 32
Confl. Bikes (#/hr) 6 10 2
Turn Type Prot Split Split custom custom custom custom
Protected Phases 5 1 8 8 8 2 6 6
Permitted Phases 1 6 9 2
Actuated Green, G (s) 7.6 20.5 24.0 16.8 29.7 29.7 2.7 16.8
Effective Green, g (s) 7.6 20.5 24.0 16.8 29.7 29.7 2.7 16.8
Actuated g/C Ratio 0.10 0.26 0.30 0.21 0.37 0.37 0.03 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 168 1211 1045 679 535 588 53 313
v/s Ratio Prot c0.06 0.06 c0.20 c0.26 c0.26 0.04
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.66 0.25 0.67 1.24 0.71 0.11 0.40 0.01
Uniform Delay, d1 35.0 23.6 24.5 31.6 21.5 16.5 37.9 25.0
Progression Factor 0.90 1.68 1.00 1.43 1.57 2.64 1.00 1.00
Incremental Delay, d2 9.1 0.5 1.3 119.7 6.9 0.3 1.8 0.0
Delay (s) 40.5 40.2 25.8 164.9 40.7 43.9 39.6 25.0
Level of Service D D C F D D D C
Approach Delay (s) 40.3 25.8 118.5 32.9
Approach LOS D C F C

Intersection Summary
HCM Average Control Delay 75.7 HCM Level of Service E
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 581 90 615 1044 363 1148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.91 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 4983 3433 5085 3224 1441
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 4983 3433 5085 3224 1441
Peak-hour factor, PHF 0.92 0.92 0.96 0.92 0.92 0.97
Adj. Flow (vph) 632 98 641 1135 395 1184
RTOR Reduction (vph) 26 0 0 0 339 339
Lane Group Flow (vph) 704 0 641 1135 648 253
Confl. Bikes (#/hr) 2
Turn Type Prot Perm
Protected Phases 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 33.0 15.5 53.5 18.5 18.5
Effective Green, g (s) 33.0 15.5 53.5 18.5 18.5
Actuated g/C Ratio 0.41 0.19 0.67 0.23 0.23
Clearance Time (s) 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2055 665 3401 746 333
v/s Ratio Prot 0.14 c0.19 c0.22 c0.20
v/s Ratio Perm 0.18
v/c Ratio 0.34 0.96 0.33 0.87 0.76
Uniform Delay, d1 16.1 32.0 5.7 29.6 28.7
Progression Factor 0.48 0.81 1.05 1.00 1.00
Incremental Delay, d2 0.4 25.4 0.2 10.5 9.6
Delay (s) 8.1 51.4 6.2 40.1 38.3
Level of Service A D A D D
Approach Delay (s) 8.1 22.5 39.4
Approach LOS A C D

Intersection Summary
HCM Average Control Delay 26.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 118 259 113 849 834 150 265 1120 445 48 1387 310
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.94 1.00 0.90 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 1.00
Satd. Flow (prot) 3433 3539 1479 3433 3539 1484 5037 1419 4897
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.69 1.00 0.72
Satd. Flow (perm) 3433 3539 1479 3433 3539 1484 3494 1419 3541
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92
Adj. Flow (vph) 128 282 123 923 907 163 288 1217 484 52 1491 337
RTOR Reduction (vph) 0 0 1 0 0 72 0 0 310 0 35 0
Lane Group Flow (vph) 128 282 122 923 907 91 0 1505 174 0 1845 0
Confl. Peds. (#/hr) 38 38 34 34 60 60 28 28
Confl. Bikes (#/hr) 12 18 39 9
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 8.1 33.0 33.0 16.0 41.9 41.9 36.0 36.0 36.0
Effective Green, g (s) 8.1 33.0 33.0 16.0 41.9 41.9 36.0 36.0 36.0
Actuated g/C Ratio 0.08 0.33 0.33 0.16 0.42 0.42 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 278 1168 488 549 1483 622 1258 511 1275
v/s Ratio Prot 0.04 0.08 c0.27 c0.26
v/s Ratio Perm 0.08 0.06 0.43 0.12 c0.52
v/c Ratio 0.46 0.24 0.25 1.68 0.61 0.15 3.84dl 0.34 1.45
Uniform Delay, d1 43.9 24.4 24.5 42.0 22.7 18.0 32.0 23.3 32.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 1.2 314.4 1.9 0.5 96.3 1.8 205.8
Delay (s) 44.3 24.9 25.7 356.4 24.6 18.5 128.3 25.2 237.8
Level of Service D C C F C B F C F
Approach Delay (s) 29.7 177.8 103.2 237.8
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 159.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 123.0% ICU Level of Service H
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 226 77 61 201 164 81 606 97 80 522 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.91
Frpb, ped/bikes 0.98 0.95 0.99 1.00
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.96 0.94 0.98 0.99
Flt Protected 1.00 0.99 0.99 0.99
Satd. Flow (prot) 3342 3131 3405 4983
Flt Permitted 0.94 0.86 0.79 0.76
Satd. Flow (perm) 3143 2707 2695 3788
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 246 84 66 218 178 88 652 105 87 567 36
RTOR Reduction (vph) 0 53 0 0 86 0 0 19 0 0 10 0
Lane Group Flow (vph) 0 288 0 0 377 0 0 826 0 0 680 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1152 993 1385 1136
v/s Ratio Prot c0.07
v/s Ratio Perm 0.09 c0.14 c0.22 0.18
v/c Ratio 0.25 0.38 0.60 0.60
Uniform Delay, d1 13.2 14.0 11.3 17.9
Progression Factor 0.90 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.1 1.9 2.3
Delay (s) 12.4 15.1 13.2 20.3
Level of Service B B B C
Approach Delay (s) 12.4 15.1 13.2 20.3
Approach LOS B B B C

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 112 889 100 119 613 91 148 534 115 105 465 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.96 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1757 3359 3326 1765 3539 1525 1763 3432
Flt Permitted 0.21 1.00 0.56 0.35 1.00 1.00 0.37 1.00
Satd. Flow (perm) 388 3359 1887 651 3539 1525 685 3432
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 122 966 109 129 666 99 161 580 125 114 505 107
RTOR Reduction (vph) 0 10 0 0 11 0 0 0 30 0 23 0
Lane Group Flow (vph) 122 1065 0 0 883 0 161 580 95 114 590 0
Confl. Peds. (#/hr) 34 34 37 37 8 8 10 10
Confl. Bikes (#/hr) 11 8 35 7
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 37.0 37.0 37.0 35.0 35.0 35.0 35.0 35.0
Effective Green, g (s) 37.0 37.0 37.0 35.0 35.0 35.0 35.0 35.0
Actuated g/C Ratio 0.46 0.46 0.46 0.44 0.44 0.44 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 179 1554 873 285 1548 667 300 1502
v/s Ratio Prot 0.32 0.16 0.17
v/s Ratio Perm 0.31 c0.47 c0.25 0.06 0.17
v/c Ratio 0.68 0.69 1.06dl 0.56 0.37 0.14 0.38 0.39
Uniform Delay, d1 16.9 16.9 21.5 16.8 15.1 13.5 15.2 15.3
Progression Factor 1.00 1.00 1.36 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.2 1.0 33.1 7.9 0.7 0.4 3.6 0.8
Delay (s) 25.1 17.9 62.4 24.7 15.8 13.9 18.8 16.1
Level of Service C B E C B B B B
Approach Delay (s) 18.7 62.4 17.2 16.5
Approach LOS B E B B

Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 72 209 110 42 386 368 63 583 46 119 664 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1750 3307 3518 1543 1762 3485 1767 3494
Flt Permitted 0.46 1.00 0.88 1.00 0.28 1.00 0.35 1.00
Satd. Flow (perm) 855 3307 3115 1543 514 3485 642 3494
Peak-hour factor, PHF 0.92 0.93 0.92 0.92 0.95 0.92 0.92 0.97 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 225 120 46 406 400 68 601 50 129 722 59
RTOR Reduction (vph) 0 69 0 0 0 100 0 7 0 0 7 0
Lane Group Flow (vph) 78 276 0 0 452 300 68 644 0 129 774 0
Confl. Peds. (#/hr) 25 25 18 13 19 13 6 6
Confl. Bikes (#/hr) 16 16 59 5 5 59 6
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 362 1401 1319 654 230 1558 287 1562
v/s Ratio Prot 0.08 0.18 c0.22
v/s Ratio Perm 0.09 0.15 c0.19 0.13 0.20
v/c Ratio 0.22 0.20 0.34 0.46 0.30 0.41 0.45 0.50
Uniform Delay, d1 15.5 15.4 16.5 17.5 15.0 15.9 16.3 16.7
Progression Factor 1.53 1.58 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.3 0.7 2.3 3.3 0.8 5.0 1.1
Delay (s) 24.9 24.6 17.2 19.8 18.2 16.7 21.3 17.8
Level of Service C C B B B B C B
Approach Delay (s) 24.6 18.5 16.9 18.3
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 102.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 137 1030 451 86 551 83 253 330 39 133 451 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1767 3427 1553 1770 3351 1769 3473 1758 3431
Flt Permitted 0.21 1.00 1.00 0.16 1.00 0.33 1.00 0.52 1.00
Satd. Flow (perm) 392 3427 1553 297 3351 608 3473 966 3431
Peak-hour factor, PHF 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92 0.92
Adj. Flow (vph) 149 1073 490 93 599 90 275 347 42 145 490 105
RTOR Reduction (vph) 0 0 313 0 13 0 0 3 0 0 20 0
Lane Group Flow (vph) 149 1073 177 93 676 0 275 386 0 145 575 0
Confl. Peds. (#/hr) 4 4 4 4 4 4 11 11
Confl. Bikes (#/hr) 3 7 21 1
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 25.1 25.1 25.1 25.1 25.1 49.4 49.4 34.4 34.4
Effective Green, g (s) 25.1 25.1 25.1 25.1 25.1 49.4 49.4 34.4 34.4
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.58 0.58 0.40 0.40
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 116 1012 459 88 990 497 2018 391 1389
v/s Ratio Prot 0.31 0.20 c0.07 0.11 0.17
v/s Ratio Perm c0.38 0.11 0.31 c0.25 0.15
v/c Ratio 1.28 1.06 0.39 1.06 0.68 0.55 0.19 0.37 0.41
Uniform Delay, d1 30.0 30.0 23.8 30.0 26.4 9.6 8.4 17.7 18.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.10 1.12
Incremental Delay, d2 178.3 45.7 2.4 112.2 3.8 0.8 0.2 2.6 0.9
Delay (s) 208.3 75.6 26.3 142.2 30.2 10.3 8.6 22.0 21.1
Level of Service F E C F C B A C C
Approach Delay (s) 73.1 43.6 9.3 21.3
Approach LOS E D A C

Intersection Summary
HCM Average Control Delay 46.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 437 459 173 55 341 136 104 460 28 59 421 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1863 1561 1766 1863 1545 1763 3500 1765 3366
Flt Permitted 0.27 1.00 1.00 0.48 1.00 1.00 0.24 1.00 0.33 1.00
Satd. Flow (perm) 506 1863 1561 893 1863 1545 447 3500 613 3366
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 475 499 188 60 371 148 108 500 30 64 458 183
RTOR Reduction (vph) 0 0 89 0 0 100 0 6 0 0 61 0
Lane Group Flow (vph) 475 499 99 60 371 48 108 524 0 64 580 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 54.0 44.6 44.6 32.4 27.5 27.5 22.0 22.0 22.0 22.0
Effective Green, g (s) 54.0 44.6 44.6 32.4 27.5 27.5 22.0 22.0 22.0 22.0
Actuated g/C Ratio 0.64 0.52 0.52 0.38 0.32 0.32 0.26 0.26 0.26 0.26
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 648 978 819 391 603 500 116 906 159 871
v/s Ratio Prot c0.19 0.27 0.01 0.20 0.15 0.17
v/s Ratio Perm c0.28 0.06 0.05 0.03 c0.24 0.10
v/c Ratio 0.73 0.51 0.12 0.15 0.62 0.10 0.93 0.58 0.40 0.67
Uniform Delay, d1 10.6 13.1 10.2 16.8 24.3 20.1 30.8 27.5 26.1 28.2
Progression Factor 1.00 1.00 1.00 0.64 0.61 0.19 0.94 0.91 1.00 1.00
Incremental Delay, d2 3.7 1.9 0.3 0.1 4.5 0.4 56.8 0.5 0.6 1.5
Delay (s) 14.3 15.0 10.5 10.9 19.4 4.2 85.8 25.5 26.7 29.7
Level of Service B B B B B A F C C C
Approach Delay (s) 14.0 14.6 35.7 29.4
Approach LOS B B D C

Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 247 733 847 157 995 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3439 3431 1414
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3439 3431 1414
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 268 797 921 171 1082 271
RTOR Reduction (vph) 0 0 19 0 2 162
Lane Group Flow (vph) 268 797 1073 0 1107 82
Confl. Peds. (#/hr) 14 11 6 6
Confl. Bikes (#/hr) 10 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 14.2 45.2 27.0 26.8 26.8
Effective Green, g (s) 14.2 45.2 27.0 26.8 26.8
Actuated g/C Ratio 0.18 0.57 0.34 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 314 2000 1161 1149 474
v/s Ratio Prot c0.15 0.23 c0.31 c0.32
v/s Ratio Perm 0.06
v/c Ratio 0.85 0.40 0.92 0.96 0.17
Uniform Delay, d1 31.9 9.8 25.5 26.1 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.9 0.6 13.6 18.2 0.1
Delay (s) 50.8 10.4 39.1 44.3 18.8
Level of Service D B D D B
Approach Delay (s) 20.5 39.1 39.7
Approach LOS C D D

Intersection Summary
HCM Average Control Delay 33.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 197 1058 0 0 189 396 6 329 31 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.95 0.88 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1609 3387 3539 2787 5008
Flt Permitted 0.62 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1055 3216 3539 2787 5008
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 214 1150 0 0 205 430 7 358 34 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 258 0 13 0 0 0 0
Lane Group Flow (vph) 193 1171 0 0 205 172 0 386 0 0 0 0
Confl. Peds. (#/hr) 2 2 6 6 4 4
Confl. Bikes (#/hr) 4 3
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 422 1286 1416 1115 2003
v/s Ratio Prot 0.06
v/s Ratio Perm 0.18 c0.36 0.06 0.08
v/c Ratio 0.46 0.91 0.14 0.15 0.19
Uniform Delay, d1 8.8 11.3 7.6 7.7 7.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 11.2 0.2 0.3 0.2
Delay (s) 12.4 22.5 7.9 8.0 8.0
Level of Service B C A A A
Approach Delay (s) 21.1 7.9 8.0 0.0
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 15.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 356 34 13 201 0 0 0 0 835 1173 405
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 3539 1558 3527 1610 3366 1583
Flt Permitted 1.00 1.00 0.93 0.95 0.99 1.00
Satd. Flow (perm) 3539 1558 3282 1610 3366 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92
Adj. Flow (vph) 0 387 37 14 218 0 0 0 0 908 1261 440
RTOR Reduction (vph) 0 0 24 0 0 0 0 0 0 0 0 213
Lane Group Flow (vph) 0 387 13 0 232 0 0 0 0 699 1470 227
Confl. Peds. (#/hr) 2 2 10 10 6 6
Confl. Bikes (#/hr) 3 4 1
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6 6
Actuated Green, G (s) 21.0 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1239 545 1149 832 1739 818
v/s Ratio Prot c0.11
v/s Ratio Perm 0.01 0.07 0.43 0.44 0.14
v/c Ratio 0.31 0.02 0.20 0.84 0.85 0.28
Uniform Delay, d1 14.2 12.8 13.6 12.4 12.4 8.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 0.4 10.0 5.3 0.8
Delay (s) 14.9 12.9 14.0 22.4 17.7 9.0
Level of Service B B B C B A
Approach Delay (s) 14.7 14.0 0.0 17.5
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 16.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 568 33 36 893 118 53 273 36 86 312 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3536 1523 1760 3539 1549 1758 3461 1762 3537
Flt Permitted 0.94 1.00 0.41 1.00 1.00 0.41 1.00 0.43 1.00
Satd. Flow (perm) 3321 1523 755 3539 1549 753 3461 805 3537
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 11 617 36 39 971 128 55 281 37 93 339 1
RTOR Reduction (vph) 0 0 10 0 0 37 0 19 0 0 0 0
Lane Group Flow (vph) 0 628 26 39 971 91 55 299 0 93 340 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 53.6 53.6 53.6 53.6 53.6 14.4 14.4 14.4 14.4
Effective Green, g (s) 53.6 53.6 53.6 53.6 53.6 14.4 14.4 14.4 14.4
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.19 0.19 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 2373 1088 540 2529 1107 145 665 155 679
v/s Ratio Prot c0.27 0.09 0.10
v/s Ratio Perm 0.19 0.02 0.05 0.06 0.07 c0.12
v/c Ratio 0.26 0.02 0.07 0.38 0.08 0.38 0.45 0.60 0.50
Uniform Delay, d1 3.8 3.1 3.2 4.2 3.2 26.4 26.8 27.7 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.3 0.4 0.1 0.6 0.2 4.4 0.2
Delay (s) 4.0 3.1 3.5 4.7 3.4 27.0 27.0 32.1 27.3
Level of Service A A A A A C C C C
Approach Delay (s) 4.0 4.5 27.0 28.3
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 376 748 105 0 0 0 0 622 86 1 81 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4920 1832 1862
Flt Permitted 0.98 1.00 0.72
Satd. Flow (perm) 1000 1300 1300
Peak-hour factor, PHF 0.92 0.93 0.92 0.25 0.25 0.25 0.25 0.92 0.92 0.92 0.92 0.25
Adj. Flow (vph) 409 804 114 0 0 0 0 676 93 1 88 0
RTOR Reduction (vph) 0 25 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 1303 0 0 0 0 0 758 0 0 89 0
Confl. Peds. (#/hr) 9 9 38 38 2 2
Confl. Bikes (#/hr) 11 4 2
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 500 631 448
v/s Ratio Prot c0.41
v/s Ratio Perm c1.30 0.07
v/c Ratio 2.60 1.20 0.20
Uniform Delay, d1 11.2 14.8 10.4
Progression Factor 1.00 1.00 0.02
Incremental Delay, d2 728.0 105.1 0.8
Delay (s) 739.3 119.9 1.0
Level of Service F F A
Approach Delay (s) 739.3 0.0 119.9 1.0
Approach LOS F A F A

Intersection Summary
HCM Average Control Delay 491.2 HCM Level of Service F
HCM Volume to Capacity ratio 2.03
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

2: 6th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 0 215 738 84 71 926
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 2.0 2.0
Lane Util. Factor 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.89 0.85
Flt Protected 0.99 0.99 1.00
Satd. Flow (prot) 3500 3169 1441
Flt Permitted 0.99 0.99 1.00
Satd. Flow (perm) 3500 3169 1441
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.94
Adj. Flow (vph) 0 234 802 91 77 985
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 1036 0 661 492
Confl. Peds. (#/hr) 46
Confl. Bikes (#/hr) 3
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 16.3 16.2 16.2
Effective Green, g (s) 16.3 16.2 16.2
Actuated g/C Ratio 0.36 0.36 0.36
Clearance Time (s) 3.5 2.0 2.0
Lane Grp Cap (vph) 1268 1141 519
v/s Ratio Prot
v/s Ratio Perm 0.30 0.21 c0.34
v/c Ratio 0.82 0.86dr 0.95
Uniform Delay, d1 13.0 11.6 14.0
Progression Factor 0.79 1.00 1.00
Incremental Delay, d2 0.6 2.1 28.5
Delay (s) 10.9 13.8 42.5
Level of Service B B D
Approach Delay (s) 10.9 26.0
Approach LOS B C

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 226 1541 0 0 0 0 0 1135 1185 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.92
Flt Protected 0.99 1.00
Satd. Flow (prot) 6351 4644
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6351 4644
Peak-hour factor, PHF 0.92 0.98 0.25 0.25 0.25 0.25 0.25 0.94 0.96 0.25 0.25 0.25
Adj. Flow (vph) 246 1572 0 0 0 0 0 1207 1234 0 0 0
RTOR Reduction (vph) 0 10 0 0 0 0 0 2 0 0 0 0
Lane Group Flow (vph) 0 1808 0 0 0 0 0 2439 0 0 0 0
Confl. Peds. (#/hr) 22 22 50 50 14 14 6 6
Confl. Bikes (#/hr) 16 1 2 2
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 18.0 18.0
Effective Green, g (s) 18.0 18.0
Actuated g/C Ratio 0.40 0.40
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 2540 1858
v/s Ratio Prot c0.53
v/s Ratio Perm 0.28
v/c Ratio 0.71 1.93dr
Uniform Delay, d1 11.3 13.5
Progression Factor 0.78 1.37
Incremental Delay, d2 0.6 143.9
Delay (s) 9.5 162.4
Level of Service A F
Approach Delay (s) 9.5 0.0 162.4 0.0
Approach LOS A A F A

Intersection Summary
HCM Average Control Delay 97.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 87 0 0 1295 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 95 0 0 1408 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 358 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 358 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 85 100 100
cM capacity (veh/h) 611 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 95 352 352 352 352
Volume Left 95 0 0 0 0
Volume Right 0 0 0 0 0
cSH 611 1700 1700 1700 1700
Volume to Capacity 0.15 0.21 0.21 0.21 0.21
Queue Length 95th (ft) 14 0 0 0 0
Control Delay (s) 12.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 30.3% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1289 76 436 1185 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.86 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.97
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6329 6113
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6329 6113
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.92 0.92 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 1357 83 474 1234 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1438 0 0 1696 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 3154 2099
v/s Ratio Prot c0.23
v/s Ratio Perm 0.28
v/c Ratio 0.46 0.81
Uniform Delay, d1 9.8 17.9
Progression Factor 1.00 1.00
Incremental Delay, d2 0.5 3.5
Delay (s) 10.2 21.4
Level of Service B C
Approach Delay (s) 0.0 10.2 21.4 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 81 1166 0 0 540 331 239 775 49 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 3524 3539 1461 3474 1520
Flt Permitted 0.80 1.00 1.00 0.99 1.00
Satd. Flow (perm) 2817 3539 1461 3474 1520
Peak-hour factor, PHF 0.92 0.92 0.25 0.99 0.96 0.96 0.92 0.92 0.92 0.25 0.25 0.25
Adj. Flow (vph) 88 1267 0 0 562 345 260 842 53 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 79 0 0 1 0 0 0
Lane Group Flow (vph) 0 1355 0 0 562 266 0 1102 52 0 0 0
Confl. Peds. (#/hr) 36 36 52 52 35 35 10 10
Confl. Bikes (#/hr) 5 21 22
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 18.0 18.0 18.0 32.0 32.0
Effective Green, g (s) 18.0 18.0 18.0 32.0 32.0
Actuated g/C Ratio 0.30 0.30 0.30 0.53 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 845 1062 438 1853 811
v/s Ratio Prot 0.16
v/s Ratio Perm c0.48 0.18 0.32 0.03
v/c Ratio 1.60 0.53 0.61 0.59 0.06
Uniform Delay, d1 21.0 17.5 18.0 9.6 6.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 277.1 1.9 6.1 1.4 0.2
Delay (s) 298.1 19.4 24.1 11.0 6.9
Level of Service F B C B A
Approach Delay (s) 298.1 21.2 10.8 0.0
Approach LOS F C B A

Intersection Summary
HCM Average Control Delay 127.5 HCM Level of Service F
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

7: 7th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1580 485 0 0 0 0 0 0 544 1769 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 6145 5015
Flt Permitted 1.00 0.99
Satd. Flow (perm) 6145 5015
Peak-hour factor, PHF 0.25 0.99 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.95 0.25
Adj. Flow (vph) 0 1596 527 0 0 0 0 0 0 591 1862 0
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 2 0
Lane Group Flow (vph) 0 2121 0 0 0 0 0 0 0 0 2451 0
Confl. Peds. (#/hr) 4 4 8 8 2 2 12 12
Confl. Bikes (#/hr) 2 2 2
Turn Type Perm
Protected Phases 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 20.0
Effective Green, g (s) 18.0 20.0
Actuated g/C Ratio 0.40 0.44
Clearance Time (s) 4.0 3.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 2458 2229
v/s Ratio Prot c0.35
v/s Ratio Perm 0.49
v/c Ratio 0.86 1.10
Uniform Delay, d1 12.4 12.5
Progression Factor 1.00 1.00
Incremental Delay, d2 4.3 52.4
Delay (s) 16.7 64.9
Level of Service B E
Approach Delay (s) 16.7 0.0 0.0 64.9
Approach LOS B A A E

Intersection Summary
HCM Average Control Delay 42.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1295 246 0 0 0 0 0 0 60 1113 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.98 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 6212 5068
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6212 5068
Peak-hour factor, PHF 0.25 0.96 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.93 0.25
Adj. Flow (vph) 0 1349 267 0 0 0 0 0 0 65 1197 0
RTOR Reduction (vph) 0 14 0 0 0 0 0 0 0 0 4 0
Lane Group Flow (vph) 0 1602 0 0 0 0 0 0 0 0 1258 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 2381 2196
v/s Ratio Prot c0.26
v/s Ratio Perm 0.25
v/c Ratio 0.67 0.57
Uniform Delay, d1 15.4 12.8
Progression Factor 0.81 0.56
Incremental Delay, d2 1.5 1.0
Delay (s) 14.0 8.1
Level of Service B A
Approach Delay (s) 14.0 0.0 0.0 8.1
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 316 1195 0 0 0 0 0 908 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 6270 5027
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6270 5027
Peak-hour factor, PHF 0.25 0.25 0.25 0.92 0.97 0.25 0.25 0.25 0.25 0.25 0.92 0.92
Adj. Flow (vph) 0 0 0 343 1232 0 0 0 0 0 987 62
RTOR Reduction (vph) 0 0 0 0 26 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 0 0 0 1550 0 0 0 0 0 1040 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2717 2220
v/s Ratio Prot c0.21
v/s Ratio Perm 0.25
v/c Ratio 0.57 0.47
Uniform Delay, d1 12.8 11.8
Progression Factor 0.62 1.00
Incremental Delay, d2 0.7 0.7
Delay (s) 8.7 12.5
Level of Service A B
Approach Delay (s) 0.0 8.7 0.0 12.5
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

10: 14th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 818 106 47 711 0 0 0 0 684 782 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 0.91
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.98 1.00
Frt 0.98 1.00 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.99
Satd. Flow (prot) 3454 3527 1578 3322
Flt Permitted 1.00 0.85 0.95 0.99
Satd. Flow (perm) 3454 2995 1578 3322
Peak-hour factor, PHF 0.25 0.92 0.92 0.92 0.92 0.25 0.25 0.25 0.25 0.94 0.96 0.92
Adj. Flow (vph) 0 889 115 51 773 0 0 0 0 728 815 38
RTOR Reduction (vph) 0 23 0 0 0 0 0 0 0 0 6 0
Lane Group Flow (vph) 0 981 0 0 824 0 0 0 0 517 1058 0
Confl. Peds. (#/hr) 50 50 25 25 17 17 24 24
Confl. Bikes (#/hr) 16 17 2
Turn Type Perm Perm
Protected Phases 8 4 6
Permitted Phases 4 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0
Effective Green, g (s) 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 3.0 3.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1458 1265 666 1403
v/s Ratio Prot c0.28
v/s Ratio Perm 0.28 c0.33 0.32
v/c Ratio 0.67 0.65 0.78 0.75
Uniform Delay, d1 10.5 10.4 11.2 11.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 2.6 8.6 3.8
Delay (s) 13.0 13.0 19.8 14.8
Level of Service B B B B
Approach Delay (s) 13.0 13.0 0.0 16.5
Approach LOS B B A B

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

11: 19th Street & Jackson Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 12 137 8 38 219 0 0 98 115
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 13 149 9 41 238 0 0 107 125

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 88 83 279 232
Volume Left (vph) 13 0 41 0
Volume Right (vph) 0 9 0 125
Hadj (s) 0.11 -0.04 0.06 -0.29
Departure Headway (s) 5.8 5.6 4.7 4.4
Degree Utilization, x 0.14 0.13 0.37 0.28
Capacity (veh/h) 576 592 737 774
Control Delay (s) 8.5 8.3 10.4 9.2
Approach Delay (s) 8.4 10.4 9.2
Approach LOS A B A

Intersection Summary
Delay 9.5
HCM Level of Service A
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 245 32 14 1012 801 281
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 1.00 0.96
Flt Protected 0.96 1.00 1.00
Satd. Flow (prot) 1732 1861 1782
Flt Permitted 0.96 0.54 1.00
Satd. Flow (perm) 1732 1013 1782
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 266 35 15 1100 871 305
RTOR Reduction (vph) 0 0 0 0 25 0
Lane Group Flow (vph) 301 0 0 1115 1151 0
Confl. Peds. (#/hr) 52 52 10
Confl. Bikes (#/hr) 18 3
Turn Type custom
Protected Phases 4 6
Permitted Phases 2 2
Actuated Green, G (s) 20.0 22.0 22.0
Effective Green, g (s) 20.0 22.0 22.0
Actuated g/C Ratio 0.40 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 3.0
Lane Grp Cap (vph) 693 446 784
v/s Ratio Prot c0.17 0.65
v/s Ratio Perm c1.10
v/c Ratio 0.43 2.50 1.47
Uniform Delay, d1 10.9 14.0 14.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 2.0 681.7 217.5
Delay (s) 12.9 695.7 231.5
Level of Service B F F
Approach Delay (s) 12.9 695.7 231.5
Approach LOS B F F

Intersection Summary
HCM Average Control Delay 405.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

13: 19th Street & Alice Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Sign Control Stop Stop Stop
Volume (vph) 0 0 57 274 174 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 62 298 189 0

Direction, Lane # WB 1 WB 2 NE 1
Volume Total (vph) 161 199 189
Volume Left (vph) 62 0 189
Volume Right (vph) 0 0 0
Hadj (s) 0.23 0.03 0.23
Departure Headway (s) 5.2 5.0 5.0
Degree Utilization, x 0.23 0.28 0.26
Capacity (veh/h) 662 693 691
Control Delay (s) 8.6 8.8 9.7
Approach Delay (s) 8.7 9.7
Approach LOS A A

Intersection Summary
Delay 9.1
HCM Level of Service A
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

14: 12th Street & 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 58 811 97 145 551 0 0 75 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6293 3503 3397
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 6293 3034 3397
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 63 882 105 158 599 0 0 82 30
RTOR Reduction (vph) 0 0 0 0 31 0 0 0 0 0 14 0
Lane Group Flow (vph) 0 0 0 0 1019 0 0 757 0 0 98 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 2255 1593 1783
v/s Ratio Prot 0.03
v/s Ratio Perm 0.16 c0.25
v/c Ratio 0.45 0.48 0.05
Uniform Delay, d1 14.7 9.0 7.0
Progression Factor 1.62 1.00 1.00
Incremental Delay, d2 0.5 1.0 0.1
Delay (s) 24.4 10.0 7.0
Level of Service C B A
Approach Delay (s) 0.0 24.4 10.0 7.0
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL2 EBL EBR NBL2 NBL NBT SBT SBR SBR2 SEL SER SER2
Lane Configurations
Volume (vph) 14 531 155 270 90 1020 235 405 118 0 81 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.94 0.95 0.91 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 0.48 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.93 0.85 0.85 0.85 0.85
Flt Protected 0.95 0.96 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 841 4886 3494 3155 1441 1583 1583 1554
Flt Permitted 0.95 0.96 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 841 4886 3494 3155 1441 1583 1583 1554
Peak-hour factor, PHF 0.98 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.98 0.98
Adj. Flow (vph) 14 577 168 293 98 1109 255 440 128 0 83 129
RTOR Reduction (vph) 0 77 0 0 0 0 0 0 71 0 0 97
Lane Group Flow (vph) 14 668 0 0 0 1500 475 220 57 0 83 32
Confl. Peds. (#/hr) 22 74
Confl. Bikes (#/hr) 7 8 7
Turn Type Prot Split Split custom custom custom custom
Protected Phases 5 1 8 8 8 2 6 6
Permitted Phases 1 6 9 2
Actuated Green, G (s) 0.8 14.7 16.0 17.2 31.1 31.1 6.1 17.2
Effective Green, g (s) 0.8 14.7 16.0 17.2 31.1 31.1 6.1 17.2
Actuated g/C Ratio 0.01 0.21 0.23 0.25 0.44 0.44 0.09 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 10 1026 799 775 640 703 138 382
v/s Ratio Prot 0.02 c0.14 c0.43 c0.15 0.15 0.04
v/s Ratio Perm c0.05 0.02
v/c Ratio 1.40 0.65 1.88 0.61 0.34 0.08 0.60 0.08
Uniform Delay, d1 34.6 25.3 27.0 23.4 12.8 11.2 30.8 20.3
Progression Factor 1.00 1.00 1.00 1.25 1.40 2.65 1.00 1.00
Incremental Delay, d2 438.6 3.2 399.6 0.9 1.3 0.2 5.0 0.0
Delay (s) 473.2 28.5 426.6 30.3 19.2 29.9 35.8 20.4
Level of Service F C F C B C D C
Approach Delay (s) 36.7 426.6 27.3 26.4
Approach LOS D F C C

Intersection Summary
HCM Average Control Delay 211.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1384 250 1013 518 367 984
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.91 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 4469 3090 4577 2912 1297
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 4469 3090 4577 2912 1297
Peak-hour factor, PHF 0.95 0.92 0.99 0.92 0.92 0.93
Adj. Flow (vph) 1457 272 1023 563 399 1058
RTOR Reduction (vph) 39 0 0 0 344 370
Lane Group Flow (vph) 1690 0 1023 563 584 159
Confl. Bikes (#/hr) 16
Turn Type Prot Perm
Protected Phases 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 18.0 19.0 41.0 21.0 21.0
Effective Green, g (s) 18.0 19.0 41.0 21.0 21.0
Actuated g/C Ratio 0.26 0.27 0.59 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1149 839 2681 874 389
v/s Ratio Prot c0.38 c0.33 0.12 c0.20
v/s Ratio Perm 0.12
v/c Ratio 1.47 1.22 0.21 0.67 0.41
Uniform Delay, d1 26.0 25.5 6.8 21.4 19.5
Progression Factor 0.94 1.00 1.00 1.00 1.00
Incremental Delay, d2 212.5 109.4 0.2 4.0 3.2
Delay (s) 236.9 134.9 7.0 25.5 22.7
Level of Service F F A C C
Approach Delay (s) 236.9 89.5 24.5
Approach LOS F F C

Intersection Summary
HCM Average Control Delay 123.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 101.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 392 820 216 448 1100 55 13 1273 1724 3 744 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.92 1.00 0.93 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1483 3433 3539 1458 5082 1466 4832
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.92 1.00 0.94
Satd. Flow (perm) 3433 3539 1483 3433 3539 1458 4690 1466 4522
Peak-hour factor, PHF 0.92 0.92 0.92 0.98 0.93 0.92 0.92 0.92 0.92 0.92 0.96 0.92
Adj. Flow (vph) 426 891 235 457 1183 60 14 1384 1874 3 775 239
RTOR Reduction (vph) 0 0 26 0 0 8 0 0 237 0 56 0
Lane Group Flow (vph) 426 891 209 457 1183 52 0 1398 1637 0 961 0
Confl. Peds. (#/hr) 31 31 48 48 42 42 34 34
Confl. Bikes (#/hr) 22 15 22 20
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 6 2 4 4 4
Actuated Green, G (s) 15.1 33.5 33.5 15.5 34.9 34.9 36.0 36.0 36.0
Effective Green, g (s) 15.1 33.5 33.5 15.5 34.9 34.9 36.0 36.0 36.0
Actuated g/C Ratio 0.15 0.34 0.34 0.16 0.35 0.35 0.36 0.36 0.36
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 518 1186 497 532 1235 509 1688 528 1628
v/s Ratio Prot 0.12 0.25 c0.13 c0.33
v/s Ratio Perm 0.14 0.04 0.30 c1.12 0.21
v/c Ratio 0.82 0.75 0.42 0.86 0.96 0.10 0.83 3.10 0.59
Uniform Delay, d1 41.2 29.5 25.7 41.2 31.8 22.0 29.2 32.0 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.7 4.4 2.6 12.6 17.3 0.4 4.8 949.8 1.6
Delay (s) 50.8 34.0 28.3 53.7 49.2 22.4 34.0 981.8 27.6
Level of Service D C C D D C C F C
Approach Delay (s) 37.7 49.4 576.9 27.6
Approach LOS D D F C

Intersection Summary
HCM Average Control Delay 272.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.76
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 166.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 197 122 78 333 152 127 932 135 57 656 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95 0.91
Frpb, ped/bikes 0.97 0.97 0.99 0.99
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.95 0.96 0.98 0.99
Flt Protected 1.00 0.99 0.99 1.00
Satd. Flow (prot) 3218 3225 3413 4988
Flt Permitted 0.88 0.84 0.65 0.76
Satd. Flow (perm) 2852 2739 2234 3803
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92
Adj. Flow (vph) 32 214 133 85 362 165 138 1013 142 62 713 50
RTOR Reduction (vph) 0 84 0 0 33 0 0 16 0 0 12 0
Lane Group Flow (vph) 0 295 0 0 579 0 0 1277 0 0 813 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 1046 1004 1217 1141
v/s Ratio Prot c0.12
v/s Ratio Perm 0.10 c0.21 c0.38 0.21
v/c Ratio 0.28 0.58 1.05 0.71
Uniform Delay, d1 13.4 15.3 15.5 18.7
Progression Factor 2.03 1.00 1.00 1.00
Incremental Delay, d2 0.7 2.4 39.7 3.8
Delay (s) 27.9 17.7 55.2 22.5
Level of Service C B E C
Approach Delay (s) 27.9 17.7 55.2 22.5
Approach LOS C B E C

Intersection Summary
HCM Average Control Delay 35.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

19: West Grand Avenue & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 647 49 137 449 44 391 780 201 66 591 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.92 *0.92 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 0.99 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1765 3386 3351 1766 3539 1550 1756 3414
Flt Permitted 0.28 1.00 0.57 0.29 1.00 1.00 0.27 1.00
Satd. Flow (perm) 514 3386 1943 539 3539 1550 502 3414
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 703 53 149 488 48 425 821 218 72 642 137
RTOR Reduction (vph) 0 7 0 0 7 0 0 0 69 0 20 0
Lane Group Flow (vph) 114 749 0 0 678 0 425 821 149 72 759 0
Confl. Peds. (#/hr) 8 8 2 2 8 8 32 32
Confl. Bikes (#/hr) 6 6 4 28
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 31.3 31.3 31.3 40.7 40.7 40.7 40.7 40.7
Effective Green, g (s) 31.3 31.3 31.3 40.7 40.7 40.7 40.7 40.7
Actuated g/C Ratio 0.39 0.39 0.39 0.51 0.51 0.51 0.51 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 201 1325 760 274 1800 789 255 1737
v/s Ratio Prot 0.22 0.23 0.22
v/s Ratio Perm 0.22 c0.35 c0.79 0.10 0.14
v/c Ratio 0.57 0.57 0.89 1.55 0.46 0.19 0.28 0.44
Uniform Delay, d1 19.1 19.0 22.8 19.6 12.6 10.7 11.3 12.4
Progression Factor 1.00 1.00 1.27 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.3 12.3 265.3 0.8 0.5 2.8 0.8
Delay (s) 21.2 19.4 41.1 284.9 13.4 11.2 14.0 13.2
Level of Service C B D F B B B B
Approach Delay (s) 19.6 41.1 91.9 13.3
Approach LOS B D F B

Intersection Summary
HCM Average Control Delay 49.4 HCM Level of Service D
HCM Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 94.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

20: 27th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 104 288 90 54 506 337 200 812 41 234 808 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1750 3373 3520 1536 1768 3509 1768 3455
Flt Permitted 0.38 1.00 0.86 1.00 0.18 1.00 0.21 1.00
Satd. Flow (perm) 692 3373 3052 1536 339 3509 392 3455
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 313 98 59 527 366 217 883 45 254 878 120
RTOR Reduction (vph) 0 35 0 0 0 44 0 4 0 0 13 0
Lane Group Flow (vph) 113 376 0 0 586 322 217 924 0 254 985 0
Confl. Peds. (#/hr) 32 32 10 10 6 6 5 5
Confl. Bikes (#/hr) 20 18 17 66
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 2
Permitted Phases 4 8 8 2 2
Actuated Green, G (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 293 1429 1293 651 152 1569 175 1545
v/s Ratio Prot 0.11 0.26 0.29
v/s Ratio Perm 0.16 0.19 c0.21 0.64 c0.65
v/c Ratio 0.39 0.26 0.45 0.49 1.43 0.59 1.45 0.64
Uniform Delay, d1 16.9 15.9 17.5 17.9 23.5 17.6 23.5 18.2
Progression Factor 0.93 0.93 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.3 1.1 2.7 226.1 1.6 232.1 2.0
Delay (s) 18.1 15.1 18.6 20.5 249.6 19.3 255.6 20.2
Level of Service B B B C F B F C
Approach Delay (s) 15.7 19.4 62.9 68.0
Approach LOS B B E E

Intersection Summary
HCM Average Control Delay 47.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

21: West Grand Avenue & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 929 41 24 1083 157 122 690 43 181 549 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Lane Util. Factor 1.00 *0.92 1.00 1.00 *0.92 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3427 1533 1770 3346 1769 3504 1762 3405
Flt Permitted 0.16 1.00 1.00 0.16 1.00 0.27 1.00 0.35 1.00
Satd. Flow (perm) 292 3427 1533 292 3346 510 3504 650 3405
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 38 1010 45 26 1177 171 133 750 47 197 578 147
RTOR Reduction (vph) 0 0 32 0 13 0 0 4 0 0 24 0
Lane Group Flow (vph) 38 1010 14 26 1335 0 133 793 0 197 701 0
Confl. Peds. (#/hr) 12 12 18 18 3 3 12 12
Confl. Bikes (#/hr) 8 6 10 28
Turn Type Perm Perm Perm pm+pt Perm
Protected Phases 4 4 5 2 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 25.5 25.5 25.5 25.5 25.5 49.0 49.0 37.2 37.2
Effective Green, g (s) 25.5 25.5 25.5 25.5 25.5 49.0 49.0 37.2 37.2
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.58 0.58 0.44 0.44
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 88 1028 460 88 1004 402 2020 284 1490
v/s Ratio Prot 0.29 c0.40 0.03 c0.23 0.21
v/s Ratio Perm 0.13 0.01 0.09 0.16 c0.30
v/c Ratio 0.43 0.98 0.03 0.30 1.33 0.33 0.39 0.69 0.47
Uniform Delay, d1 23.9 29.5 21.0 22.9 29.7 9.2 9.9 19.3 16.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.24 1.26
Incremental Delay, d2 14.7 24.2 0.1 8.4 155.4 0.2 0.6 10.4 0.8
Delay (s) 38.6 53.7 21.1 31.2 185.2 9.4 10.4 34.3 22.1
Level of Service D D C C F A B C C
Approach Delay (s) 51.8 182.3 10.3 24.7
Approach LOS D F B C

Intersection Summary
HCM Average Control Delay 78.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 256 493 166 78 734 139 238 621 59 170 593 447
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1554 1769 1863 1552 1766 3482 1765 3258
Flt Permitted 0.12 1.00 1.00 0.24 1.00 1.00 0.12 1.00 0.27 1.00
Satd. Flow (perm) 232 1863 1554 444 1863 1552 225 3482 505 3258
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 278 536 180 85 798 151 259 675 64 185 645 486
RTOR Reduction (vph) 0 0 111 0 0 70 0 9 0 0 160 0
Lane Group Flow (vph) 278 536 69 85 798 81 259 730 0 185 971 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 32.8 32.8 33.3 27.6 27.6 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 32.8 32.8 33.3 27.6 27.6 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.39 0.32 0.32 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 315 719 600 263 605 504 87 1352 196 1265
v/s Ratio Prot c0.11 0.29 0.02 c0.43 0.21 0.30
v/s Ratio Perm 0.33 0.04 0.11 0.05 c1.15 0.37
v/c Ratio 0.88 0.75 0.12 0.32 1.32 0.16 2.98 0.54 0.94 0.77
Uniform Delay, d1 20.9 22.5 16.8 17.7 28.7 20.4 26.0 20.1 25.1 22.7
Progression Factor 1.00 1.00 1.00 1.54 1.38 2.02 0.73 0.64 1.00 1.00
Incremental Delay, d2 23.3 6.9 0.4 0.2 152.8 0.5 915.4 0.2 47.7 2.6
Delay (s) 44.2 29.4 17.2 27.5 192.4 41.9 934.5 13.2 72.8 25.2
Level of Service D C B C F D F B E C
Approach Delay (s) 31.3 156.9 252.3 31.9
Approach LOS C F F C

Intersection Summary
HCM Average Control Delay 112.2 HCM Level of Service F
HCM Volume to Capacity ratio 2.02
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 113.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

23: West Grand Avenue & Northgate Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 356 757 807 573 270 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 0.99 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3276 3422 1421
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3276 3422 1421
Peak-hour factor, PHF 0.92 0.93 0.92 0.97 0.92 0.92
Adj. Flow (vph) 387 814 877 591 293 147
RTOR Reduction (vph) 0 0 137 0 6 113
Lane Group Flow (vph) 387 814 1331 0 302 19
Confl. Peds. (#/hr) 14 18
Confl. Bikes (#/hr) 7 1
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 27.4 60.5 29.1 11.5 11.5
Effective Green, g (s) 27.4 60.5 29.1 11.5 11.5
Actuated g/C Ratio 0.34 0.76 0.36 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 606 2676 1192 492 204
v/s Ratio Prot c0.22 0.23 c0.41 c0.09
v/s Ratio Perm 0.01
v/c Ratio 0.64 0.30 1.12 0.61 0.09
Uniform Delay, d1 22.1 3.1 25.4 32.2 29.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.3 64.1 1.6 0.1
Delay (s) 23.8 3.4 89.6 33.8 29.8
Level of Service C A F C C
Approach Delay (s) 9.9 89.6 32.6
Approach LOS A F C

Intersection Summary
HCM Average Control Delay 50.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

24: 27th Street & I-980 On Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 300 799 0 0 314 1210 27 1053 96 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.95 0.88 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1609 3382 3539 2787 5010
Flt Permitted 0.55 0.92 1.00 1.00 1.00
Satd. Flow (perm) 926 3133 3539 2787 5010
Peak-hour factor, PHF 0.93 0.92 0.25 0.25 0.92 0.97 0.92 0.92 0.92 0.25 0.25 0.25
Adj. Flow (vph) 323 868 0 0 341 1247 29 1145 104 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 23 0 26 0 0 0 0
Lane Group Flow (vph) 278 913 0 0 341 1224 0 1252 0 0 0 0
Confl. Peds. (#/hr) 2 2 4 4 3 3
Confl. Bikes (#/hr) 4 5 7
Turn Type Perm Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 370 1253 1416 1115 2004
v/s Ratio Prot 0.10
v/s Ratio Perm 0.30 0.29 c0.44 0.25
v/c Ratio 0.75 0.73 0.24 1.10 0.62
Uniform Delay, d1 10.3 10.2 8.0 12.0 9.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.2 3.7 0.4 57.9 1.5
Delay (s) 23.4 13.9 8.4 69.9 11.1
Level of Service C B A E B
Approach Delay (s) 16.1 56.7 11.1 0.0
Approach LOS B E B A

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

25: 27th Street & I-980 Off Ramp 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 601 47 14 297 0 0 0 0 473 377 237
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 0.98 1.00
Satd. Flow (prot) 3539 1552 3531 1605 3330 1558
Flt Permitted 1.00 1.00 0.92 0.95 0.98 1.00
Satd. Flow (perm) 3539 1552 3266 1605 3330 1558
Peak-hour factor, PHF 0.25 0.95 0.92 0.92 0.92 0.25 0.25 0.25 0.25 0.92 0.92 0.92
Adj. Flow (vph) 0 633 51 15 323 0 0 0 0 514 410 258
RTOR Reduction (vph) 0 0 33 0 0 0 0 0 0 0 0 125
Lane Group Flow (vph) 0 633 18 0 338 0 0 0 0 303 621 133
Confl. Peds. (#/hr) 4 4 4 4 1 1 3 3
Confl. Bikes (#/hr) 5 9 1 1
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6 6
Actuated Green, G (s) 21.0 21.0 21.0 31.0 31.0 31.0
Effective Green, g (s) 21.0 21.0 21.0 31.0 31.0 31.0
Actuated g/C Ratio 0.35 0.35 0.35 0.52 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1239 543 1143 829 1721 805
v/s Ratio Prot c0.18
v/s Ratio Perm 0.01 0.10 c0.19 0.19 0.09
v/c Ratio 0.51 0.03 0.30 0.37 0.36 0.17
Uniform Delay, d1 15.4 12.8 14.1 8.6 8.6 7.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.1 0.7 1.2 0.6 0.4
Delay (s) 16.9 12.9 14.8 9.9 9.2 8.1
Level of Service B B B A A A
Approach Delay (s) 16.6 14.8 0.0 9.1
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 179 965 173 53 834 82 431 563 106 145 455 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.99 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3510 1522 1767 3539 1548 1763 3438 1765 3376
Flt Permitted 0.59 1.00 0.11 1.00 1.00 0.31 1.00 0.30 1.00
Satd. Flow (perm) 2082 1522 209 3539 1548 574 3438 563 3376
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 195 1049 188 58 907 89 444 580 109 158 495 182
RTOR Reduction (vph) 0 0 91 0 0 47 0 20 0 0 47 0
Lane Group Flow (vph) 0 1244 97 58 907 42 444 669 0 158 630 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 2 4 4
Permitted Phases 2 2 2 2 4 4
Actuated Green, G (s) 35.6 35.6 35.6 35.6 35.6 31.4 31.4 31.4 31.4
Effective Green, g (s) 35.6 35.6 35.6 35.6 35.6 31.4 31.4 31.4 31.4
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.47 0.42 0.42 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 988 722 99 1680 735 240 1439 236 1413
v/s Ratio Prot 0.26 0.19 0.19
v/s Ratio Perm c0.60 0.06 0.28 0.03 c0.77 0.28
v/c Ratio 1.26 0.13 0.59 0.54 0.06 1.85 0.46 0.67 0.45
Uniform Delay, d1 19.7 11.1 14.3 13.9 10.6 21.8 15.7 17.6 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 124.9 0.4 22.9 1.2 0.1 398.2 0.1 5.5 0.1
Delay (s) 144.6 11.4 37.2 15.2 10.8 420.0 15.8 23.1 15.7
Level of Service F B D B B F B C B
Approach Delay (s) 127.1 16.0 174.2 17.1
Approach LOS F B F B

Intersection Summary
HCM Average Control Delay 92.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.53
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 112.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Mitigation Measure TRANS-2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 226 1541 0 0 0 0 0 1135 1185 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5
Lane Util. Factor 0.86 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 1.00 1.00
Frt 1.00 0.92
Flt Protected 0.99 1.00
Satd. Flow (prot) 6343 4631
Flt Permitted 0.99 1.00
Satd. Flow (perm) 6343 4631
Peak-hour factor, PHF 0.92 0.98 0.25 0.25 0.25 0.25 0.25 0.94 0.96 0.25 0.25 0.25
Adj. Flow (vph) 246 1572 0 0 0 0 0 1207 1234 0 0 0
RTOR Reduction (vph) 0 40 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1778 0 0 0 0 0 2441 0 0 0 0
Confl. Peds. (#/hr) 22 22 50 50 14 14 6 6
Confl. Bikes (#/hr) 16 1 2 2
Turn Type Perm
Protected Phases 1 2
Permitted Phases 1
Actuated Green, G (s) 21.5 39.5
Effective Green, g (s) 21.5 39.5
Actuated g/C Ratio 0.31 0.56
Clearance Time (s) 4.5 4.5
Lane Grp Cap (vph) 1948 2613
v/s Ratio Prot c0.53
v/s Ratio Perm 0.28
v/c Ratio 0.91 1.38dr
Uniform Delay, d1 23.3 14.0
Progression Factor 1.00 1.00
Incremental Delay, d2 8.0 7.7
Delay (s) 31.4 21.8
Level of Service C C
Approach Delay (s) 31.4 0.0 21.8 0.0
Approach LOS C A C A

Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Mitigation Measure TRANS-3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1384 250 1013 518 367 984
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.91 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 4469 3090 4577 2912 1297
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 4469 3090 4577 2912 1297
Peak-hour factor, PHF 0.95 0.92 0.99 0.92 0.92 0.93
Adj. Flow (vph) 1457 272 1023 563 399 1058
RTOR Reduction (vph) 46 0 0 0 402 429
Lane Group Flow (vph) 1684 0 1023 563 526 100
Confl. Bikes (#/hr) 16
Turn Type Prot Perm
Protected Phases 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 21.0 18.0 43.0 9.0 9.0
Effective Green, g (s) 21.0 18.0 43.0 9.0 9.0
Actuated g/C Ratio 0.35 0.30 0.72 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1564 927 3280 437 195
v/s Ratio Prot c0.38 c0.33 0.12 c0.18
v/s Ratio Perm 0.08
v/c Ratio 1.08 1.10 0.17 1.20 0.51
Uniform Delay, d1 19.5 21.0 2.7 25.5 23.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 46.4 62.1 0.1 111.6 9.3
Delay (s) 65.9 83.1 2.9 137.1 32.8
Level of Service E F A F C
Approach Delay (s) 65.9 54.6 99.2
Approach LOS E D F

Intersection Summary
HCM Average Control Delay 72.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 101.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Mitigation Measure TRANS-4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 179 965 173 53 834 82 431 563 106 145 455 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.95 1.00 1.00 0.97 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.99 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3510 1507 1766 3539 1541 1769 3435 1761 3370
Flt Permitted 0.59 1.00 0.13 1.00 1.00 0.14 1.00 0.39 1.00
Satd. Flow (perm) 2073 1507 238 3539 1541 261 3435 722 3370
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 195 1049 188 58 907 89 444 580 109 158 495 182
RTOR Reduction (vph) 0 0 57 0 0 41 0 13 0 0 31 0
Lane Group Flow (vph) 0 1244 131 58 907 48 444 676 0 158 646 0
Confl. Peds. (#/hr) 13 13 10 10 12 12 8 8
Confl. Bikes (#/hr) 4 7 15 5
Turn Type Perm Perm Perm Perm pm+pt Perm
Protected Phases 2 2 3 8 4
Permitted Phases 2 2 2 2 8 4
Actuated Green, G (s) 64.5 64.5 64.5 64.5 64.5 47.5 47.5 24.5 24.5
Effective Green, g (s) 64.5 64.5 64.5 64.5 64.5 47.5 47.5 24.5 24.5
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.40 0.40 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1114 810 128 1902 828 342 1360 147 688
v/s Ratio Prot 0.26 c0.21 0.20 0.19
v/s Ratio Perm c0.60 0.09 0.24 0.03 c0.31 0.22
v/c Ratio 1.12 0.16 0.45 0.48 0.06 1.30 0.50 1.07 0.94
Uniform Delay, d1 27.8 14.1 17.0 17.3 13.2 35.2 27.3 47.8 47.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 65.0 0.4 11.1 0.9 0.1 154.2 0.1 95.6 20.2
Delay (s) 92.8 14.5 28.1 18.1 13.4 189.3 27.4 143.4 67.3
Level of Service F B C B B F C F E
Approach Delay (s) 82.5 18.3 90.8 81.7
Approach LOS F B F F

Intersection Summary
HCM Average Control Delay 69.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 112.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Alternative Measure DD 
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HCM Signalized Intersection Capacity Analysis Cumulative Year 2015 Baseline AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBL
Lane Configurations
Volume (vph) 103 129 38 171 141 42 654 74 76 343 18 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.88 0.97 0.85 0.94 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 1737 3433 1634 1798 2787 1620 1504
Flt Permitted 0.31 0.95 1.00 1.00 1.00 0.99 1.00
Satd. Flow (perm) 562 3433 1634 1798 2787 1620 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 112 140 41 186 153 46 711 79 81 357 20 16
RTOR Reduction (vph) 0 0 122 0 0 0 365 0 0 3 0 0
Lane Group Flow (vph) 112 140 105 0 199 0 346 0 278 256 0 0
Confl. Peds. (#/hr) 16
Confl. Bikes (#/hr) 6
Turn Type custom Prot pt+ov Split Prot Split
Protected Phases 1 7 7 2 7 8 8 8 9
Permitted Phases 1 1
Actuated Green, G (s) 13.0 13.0 27.5 14.5 29.1 14.7 14.7
Effective Green, g (s) 13.0 13.0 27.5 14.5 29.1 14.7 14.7
Actuated g/C Ratio 0.16 0.16 0.34 0.18 0.36 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 91 558 643 326 1014 298 276
v/s Ratio Prot 0.04 0.03 c0.11 0.12 c0.17 0.17
v/s Ratio Perm 0.20 0.03
v/c Ratio 1.23 0.25 0.16 0.61 0.34 0.93 0.93
Uniform Delay, d1 33.5 29.2 18.3 30.1 18.5 32.2 32.1
Progression Factor 0.70 0.66 2.10 1.00 1.00 1.00 1.00
Incremental Delay, d2 167.5 0.2 0.0 2.4 0.1 37.5 38.2
Delay (s) 190.8 19.5 38.4 32.5 18.6 69.6 70.3
Level of Service F B D C B E E
Approach Delay (s) 68.5 21.6 70.0
Approach LOS E C E

Intersection Summary
HCM Average Control Delay 104.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative Year 2015 Baseline AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement SBT SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 32 27 466 415 371 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.75 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1834 1181 1610 3221 1583
Flt Permitted 0.98 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1834 1181 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 35 29 507 451 386 70
RTOR Reduction (vph) 0 28 0 0 8 0
Lane Group Flow (vph) 51 1 319 639 448 0
Confl. Peds. (#/hr) 32 102 102
Confl. Bikes (#/hr) 2 10
Turn Type Perm Split Over
Protected Phases 9 2 2 1
Permitted Phases 9
Actuated Green, G (s) 3.2 3.2 14.6 14.6 13.0
Effective Green, g (s) 3.2 3.2 14.6 14.6 13.0
Actuated g/C Ratio 0.04 0.04 0.18 0.18 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 3.0
Lane Grp Cap (vph) 73 47 294 588 257
v/s Ratio Prot c0.03 0.20 c0.20 c0.28
v/s Ratio Perm 0.00
v/c Ratio 0.70 0.02 1.09 1.09 1.74
Uniform Delay, d1 37.9 36.9 32.7 32.7 33.5
Progression Factor 1.00 1.00 0.81 0.82 0.83
Incremental Delay, d2 25.3 0.2 76.1 62.2 348.9
Delay (s) 63.2 37.1 102.6 88.9 376.8
Level of Service E D F F F
Approach Delay (s) 53.7 184.8
Approach LOS D F

Intersection Summary

HCM Signalized Intersection Capacity Analysis Cumulative Year 2015 Baseline PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBL
Lane Configurations
Volume (vph) 14 416 111 103 146 18 703 166 51 829 22 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.93 0.98 0.85 0.91 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1702 3433 1728 1832 2787 1569 1504
Flt Permitted 0.44 0.95 1.00 1.00 1.00 0.98 1.00
Satd. Flow (perm) 796 3433 1728 1832 2787 1569 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 15 452 121 112 159 20 764 177 54 864 24 29
RTOR Reduction (vph) 0 0 44 0 0 0 163 0 0 2 0 0
Lane Group Flow (vph) 15 452 189 0 179 0 601 0 577 540 0 0
Confl. Peds. (#/hr) 22
Confl. Bikes (#/hr) 7
Turn Type custom Prot pt+ov Split Prot Split
Protected Phases 1 7 7 2 7 8 8 8 9
Permitted Phases 1 1
Actuated Green, G (s) 9.0 9.0 19.0 10.0 26.0 21.0 21.0
Effective Green, g (s) 9.0 9.0 19.0 10.0 26.0 21.0 21.0
Actuated g/C Ratio 0.11 0.11 0.24 0.12 0.32 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 90 386 497 229 906 412 395
v/s Ratio Prot 0.13 0.05 c0.10 0.22 c0.37 0.36
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.17 1.17 0.38 0.78 0.66 1.40 1.37
Uniform Delay, d1 32.1 35.5 25.6 33.9 23.2 29.5 29.5
Progression Factor 0.68 0.72 0.72 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 100.4 2.1 22.8 1.4 194.4 180.5
Delay (s) 25.5 125.8 20.5 56.8 24.7 223.9 210.0
Level of Service C F C E C F F
Approach Delay (s) 88.6 30.8 217.1
Approach LOS F C F

Intersection Summary
HCM Average Control Delay 149.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative Year 2015 Baseline PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement SBT SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 78 205 830 190 272 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1839 1515 1610 3221 1583
Flt Permitted 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1839 1515 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 85 223 902 207 283 75
RTOR Reduction (vph) 0 212 0 0 12 0
Lane Group Flow (vph) 114 11 451 658 346 0
Confl. Peds. (#/hr) 74 74
Confl. Bikes (#/hr) 7 8
Turn Type Perm Split Over
Protected Phases 9 2 2 1
Permitted Phases 9
Actuated Green, G (s) 4.0 4.0 16.0 16.0 9.0
Effective Green, g (s) 4.0 4.0 16.0 16.0 9.0
Actuated g/C Ratio 0.05 0.05 0.20 0.20 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 92 76 322 644 178
v/s Ratio Prot c0.06 c0.28 0.20 c0.22
v/s Ratio Perm 0.01
v/c Ratio 1.24 0.15 1.40 1.34dl 1.95
Uniform Delay, d1 38.0 36.4 32.0 32.0 35.5
Progression Factor 1.00 1.00 0.82 0.81 1.00
Incremental Delay, d2 171.3 0.9 196.8 39.7 444.3
Delay (s) 209.3 37.3 223.2 65.7 479.7
Level of Service F D F E F
Approach Delay (s) 95.5 215.2
Approach LOS F F

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Cumulative Year 2030 Baseline AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBL
Lane Configurations
Volume (vph) 103 129 38 171 141 42 654 74 76 343 18 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.88 0.97 0.85 0.94 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 1731 3433 1634 1798 2787 1620 1504
Flt Permitted 0.36 0.95 1.00 1.00 1.00 0.99 1.00
Satd. Flow (perm) 662 3433 1634 1798 2787 1620 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 112 140 41 186 153 46 711 79 81 357 20 14
RTOR Reduction (vph) 0 0 130 0 0 0 313 0 0 4 0 0
Lane Group Flow (vph) 112 140 97 0 199 0 398 0 278 255 0 0
Confl. Peds. (#/hr) 16
Confl. Bikes (#/hr) 6
Turn Type custom Prot pt+ov Split Prot Split
Protected Phases 1 7 7 2 7 8 8 8 9
Permitted Phases 1 1
Actuated Green, G (s) 11.0 11.0 24.3 13.3 31.8 14.8 14.8
Effective Green, g (s) 11.0 11.0 24.3 13.3 31.8 14.8 14.8
Actuated g/C Ratio 0.14 0.14 0.30 0.17 0.40 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 91 472 578 299 1108 300 278
v/s Ratio Prot 0.04 0.03 c0.11 0.14 c0.17 0.17
v/s Ratio Perm 0.17 0.03
v/c Ratio 1.23 0.30 0.17 0.67 0.36 0.93 0.92
Uniform Delay, d1 34.5 31.0 20.4 31.3 16.9 32.1 32.0
Progression Factor 0.66 0.63 2.49 1.00 1.00 1.00 1.00
Incremental Delay, d2 165.9 0.3 0.0 4.3 0.1 36.2 36.3
Delay (s) 188.6 19.9 50.9 35.6 17.0 68.2 68.3
Level of Service F B D D B E E
Approach Delay (s) 74.0 21.1 68.3
Approach LOS E C E

Intersection Summary
HCM Average Control Delay 106.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative Year 2030 Baseline AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement SBT SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 20 28 466 415 371 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.68 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1827 1081 1610 3221 1583
Flt Permitted 0.98 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1827 1081 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 22 30 507 451 386 70
RTOR Reduction (vph) 0 29 0 0 8 0
Lane Group Flow (vph) 36 1 319 639 448 0
Confl. Peds. (#/hr) 32 102 102
Confl. Bikes (#/hr) 2 10
Turn Type Perm Split Over
Protected Phases 9 2 2 1
Permitted Phases 9
Actuated Green, G (s) 2.4 2.4 18.5 18.5 11.0
Effective Green, g (s) 2.4 2.4 18.5 18.5 11.0
Actuated g/C Ratio 0.03 0.03 0.23 0.23 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 3.0
Lane Grp Cap (vph) 55 32 372 745 218
v/s Ratio Prot c0.02 0.20 c0.20 c0.28
v/s Ratio Perm 0.00
v/c Ratio 0.65 0.03 0.86 0.86 2.06
Uniform Delay, d1 38.4 37.7 29.5 29.5 34.5
Progression Factor 1.00 1.00 0.73 0.73 0.78
Incremental Delay, d2 24.6 0.4 15.7 8.6 489.6
Delay (s) 63.0 38.0 37.2 30.2 516.5
Level of Service E D D C F
Approach Delay (s) 51.7 188.6
Approach LOS D F

Intersection Summary

HCM Signalized Intersection Capacity Analysis Cumulative Year 2030 Baseline PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBL
Lane Configurations
Volume (vph) 14 416 111 103 146 18 703 166 51 829 22 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.93 0.98 0.85 0.91 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1702 3433 1728 1832 2787 1569 1504
Flt Permitted 0.44 0.95 1.00 1.00 1.00 0.98 1.00
Satd. Flow (perm) 796 3433 1728 1832 2787 1569 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 15 452 121 112 159 20 764 177 54 864 24 43
RTOR Reduction (vph) 0 0 44 0 0 0 163 0 0 2 0 0
Lane Group Flow (vph) 15 452 189 0 179 0 601 0 577 540 0 0
Confl. Peds. (#/hr) 22
Confl. Bikes (#/hr) 7
Turn Type custom Prot pt+ov Split Prot Split
Protected Phases 1 7 7 2 7 8 8 8 9
Permitted Phases 1 1
Actuated Green, G (s) 9.0 9.0 19.0 10.0 26.0 21.0 21.0
Effective Green, g (s) 9.0 9.0 19.0 10.0 26.0 21.0 21.0
Actuated g/C Ratio 0.11 0.11 0.24 0.12 0.32 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 90 386 497 229 906 412 395
v/s Ratio Prot 0.13 0.05 c0.10 0.22 c0.37 0.36
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.17 1.17 0.38 0.78 0.66 1.40 1.37
Uniform Delay, d1 32.1 35.5 25.6 33.9 23.2 29.5 29.5
Progression Factor 0.58 0.63 0.74 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 98.9 1.9 22.8 1.4 194.4 180.5
Delay (s) 22.0 121.3 20.8 56.8 24.7 223.9 210.0
Level of Service C F C E C F F
Approach Delay (s) 85.7 30.8 217.1
Approach LOS F C F

Intersection Summary
HCM Average Control Delay 160.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.41
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative Year 2030 Baseline PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement SBT SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 123 208 830 190 272 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1840 1515 1610 3221 1583
Flt Permitted 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1840 1515 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 134 226 902 207 283 75
RTOR Reduction (vph) 0 172 0 0 12 0
Lane Group Flow (vph) 177 54 451 658 346 0
Confl. Peds. (#/hr) 74 74
Confl. Bikes (#/hr) 7 8
Turn Type Perm Split Over
Protected Phases 9 2 2 1
Permitted Phases 9
Actuated Green, G (s) 4.0 4.0 16.0 16.0 9.0
Effective Green, g (s) 4.0 4.0 16.0 16.0 9.0
Actuated g/C Ratio 0.05 0.05 0.20 0.20 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 92 76 322 644 178
v/s Ratio Prot c0.10 c0.28 0.20 c0.22
v/s Ratio Perm 0.04
v/c Ratio 1.92 0.71 1.40 1.34dl 1.95
Uniform Delay, d1 38.0 37.4 32.0 32.0 35.5
Progression Factor 1.00 1.00 0.74 0.73 0.96
Incremental Delay, d2 453.1 26.8 195.2 37.8 442.4
Delay (s) 491.1 64.2 218.9 61.1 476.6
Level of Service F E F E F
Approach Delay (s) 251.7 211.0
Approach LOS F F

Intersection Summary
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HCM Signalized Intersection Capacity AnalysisCumulative Year 2015 Baseline plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBL
Lane Configurations
Volume (vph) 103 157 38 205 141 42 654 74 77 343 18 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.87 0.97 0.85 0.94 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 1737 3433 1627 1798 2787 1621 1504
Flt Permitted 0.31 0.95 1.00 1.00 1.00 0.99 1.00
Satd. Flow (perm) 562 3433 1627 1798 2787 1621 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 112 171 41 223 153 46 711 79 82 357 20 16
RTOR Reduction (vph) 0 0 146 0 0 0 325 0 0 3 0 0
Lane Group Flow (vph) 112 171 118 0 199 0 386 0 279 256 0 0
Confl. Peds. (#/hr) 16
Confl. Bikes (#/hr) 6
Turn Type custom Prot pt+ov Split Prot Split
Protected Phases 1 7 7 2 7 8 8 8 9
Permitted Phases 1 1
Actuated Green, G (s) 13.0 13.0 27.6 14.6 29.2 14.6 14.6
Effective Green, g (s) 13.0 13.0 27.6 14.6 29.2 14.6 14.6
Actuated g/C Ratio 0.16 0.16 0.34 0.18 0.36 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 91 558 643 328 1017 296 274
v/s Ratio Prot 0.05 0.03 c0.11 0.14 c0.17 0.17
v/s Ratio Perm 0.20 0.04
v/c Ratio 1.23 0.31 0.18 0.61 0.38 0.94 0.93
Uniform Delay, d1 33.5 29.5 18.3 30.1 18.7 32.3 32.2
Progression Factor 0.74 0.71 2.05 1.00 1.00 1.00 1.00
Incremental Delay, d2 167.8 0.3 0.0 2.2 0.1 39.5 39.6
Delay (s) 192.5 21.1 37.6 32.2 18.8 71.8 71.8
Level of Service F C D C B E E
Approach Delay (s) 64.1 21.7 71.8
Approach LOS E C E

Intersection Summary
HCM Average Control Delay 102.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity AnalysisCumulative Year 2015 Baseline plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement SBT SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 32 27 466 415 371 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.75 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1834 1181 1610 3221 1583
Flt Permitted 0.98 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1834 1181 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 35 29 507 451 386 70
RTOR Reduction (vph) 0 28 0 0 8 0
Lane Group Flow (vph) 51 1 319 639 448 0
Confl. Peds. (#/hr) 32 102 102
Confl. Bikes (#/hr) 2 10
Turn Type Perm Split Over
Protected Phases 9 2 2 1
Permitted Phases 9
Actuated Green, G (s) 3.2 3.2 14.6 14.6 13.0
Effective Green, g (s) 3.2 3.2 14.6 14.6 13.0
Actuated g/C Ratio 0.04 0.04 0.18 0.18 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 3.0
Lane Grp Cap (vph) 73 47 294 588 257
v/s Ratio Prot c0.03 0.20 c0.20 c0.28
v/s Ratio Perm 0.00
v/c Ratio 0.70 0.02 1.09 1.09 1.74
Uniform Delay, d1 37.9 36.9 32.7 32.7 33.5
Progression Factor 1.00 1.00 0.81 0.82 0.83
Incremental Delay, d2 25.3 0.2 76.1 62.2 348.9
Delay (s) 63.2 37.1 102.6 88.9 376.8
Level of Service E D F F F
Approach Delay (s) 53.7 184.8
Approach LOS D F

Intersection Summary

HCM Signalized Intersection Capacity AnalysisCumulative Year 2015 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBL
Lane Configurations
Volume (vph) 14 429 111 119 146 18 703 166 56 829 22 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.92 0.98 0.85 0.91 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1702 3433 1719 1832 2787 1573 1504
Flt Permitted 0.44 0.95 1.00 1.00 1.00 0.98 1.00
Satd. Flow (perm) 796 3433 1719 1832 2787 1573 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 15 466 121 129 159 20 764 177 60 864 24 29
RTOR Reduction (vph) 0 0 51 0 0 0 162 0 0 2 0 0
Lane Group Flow (vph) 15 466 199 0 179 0 602 0 574 549 0 0
Confl. Peds. (#/hr) 22
Confl. Bikes (#/hr) 7
Turn Type custom Prot pt+ov Split Prot Split
Protected Phases 1 7 7 2 7 8 8 8 9
Permitted Phases 1 1
Actuated Green, G (s) 9.0 9.0 19.0 10.0 26.0 21.0 21.0
Effective Green, g (s) 9.0 9.0 19.0 10.0 26.0 21.0 21.0
Actuated g/C Ratio 0.11 0.11 0.24 0.12 0.32 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 90 386 494 229 906 413 395
v/s Ratio Prot 0.14 0.05 c0.10 0.22 c0.37 0.36
v/s Ratio Perm 0.02 0.07
v/c Ratio 0.17 1.21 0.40 0.78 0.66 1.39 1.39
Uniform Delay, d1 32.1 35.5 25.7 33.9 23.2 29.5 29.5
Progression Factor 0.68 0.73 0.73 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 114.6 2.3 22.8 1.4 189.8 190.2
Delay (s) 25.6 140.4 21.1 56.8 24.7 219.3 219.7
Level of Service C F C E C F F
Approach Delay (s) 97.3 30.8 219.5
Approach LOS F C F

Intersection Summary
HCM Average Control Delay 151.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.36
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity AnalysisCumulative Year 2015 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement SBT SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 78 205 830 190 272 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1839 1515 1610 3221 1583
Flt Permitted 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1839 1515 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 85 223 902 207 283 75
RTOR Reduction (vph) 0 212 0 0 12 0
Lane Group Flow (vph) 114 11 451 658 346 0
Confl. Peds. (#/hr) 74 74
Confl. Bikes (#/hr) 7 8
Turn Type Perm Split Over
Protected Phases 9 2 2 1
Permitted Phases 9
Actuated Green, G (s) 4.0 4.0 16.0 16.0 9.0
Effective Green, g (s) 4.0 4.0 16.0 16.0 9.0
Actuated g/C Ratio 0.05 0.05 0.20 0.20 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 92 76 322 644 178
v/s Ratio Prot c0.06 c0.28 0.20 c0.22
v/s Ratio Perm 0.01
v/c Ratio 1.24 0.15 1.40 1.34dl 1.95
Uniform Delay, d1 38.0 36.4 32.0 32.0 35.5
Progression Factor 1.00 1.00 0.82 0.81 1.00
Incremental Delay, d2 171.3 0.9 196.8 39.7 444.3
Delay (s) 209.3 37.3 223.2 65.7 479.7
Level of Service F D F E F
Approach Delay (s) 95.5 215.2
Approach LOS F F

Intersection Summary
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HCM Signalized Intersection Capacity AnalysisCumulative Year 2030 Baseline plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBL
Lane Configurations
Volume (vph) 109 190 46 219 171 51 885 102 109 442 22 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.88 0.97 0.85 0.94 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.99 1.00
Satd. Flow (prot) 1733 3433 1632 1799 2787 1630 1504
Flt Permitted 0.36 0.95 1.00 1.00 1.00 0.99 1.00
Satd. Flow (perm) 663 3433 1632 1799 2787 1630 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 118 207 50 238 186 55 962 109 116 460 24 14
RTOR Reduction (vph) 0 0 163 0 0 0 230 0 0 3 0 0
Lane Group Flow (vph) 118 207 125 0 241 0 732 0 368 338 0 0
Confl. Peds. (#/hr) 16
Confl. Bikes (#/hr) 6
Turn Type custom Prot pt+ov Split Prot Split
Protected Phases 1 7 7 2 7 8 8 8 9
Permitted Phases 1 1
Actuated Green, G (s) 11.0 11.0 25.3 14.3 32.5 14.1 14.1
Effective Green, g (s) 11.0 11.0 25.3 14.3 32.5 14.1 14.1
Actuated g/C Ratio 0.14 0.14 0.32 0.18 0.41 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 91 472 598 322 1132 287 265
v/s Ratio Prot 0.06 0.04 c0.13 0.26 c0.23 0.22
v/s Ratio Perm 0.18 0.04
v/c Ratio 1.30 0.44 0.21 0.75 0.65 1.28 1.27
Uniform Delay, d1 34.5 31.7 20.0 31.1 19.1 33.0 33.0
Progression Factor 0.73 0.72 2.13 1.00 1.00 1.00 1.00
Incremental Delay, d2 191.8 0.6 0.1 8.1 1.0 151.0 149.5
Delay (s) 217.1 23.4 42.7 39.2 20.1 183.9 182.5
Level of Service F C D D C F F
Approach Delay (s) 69.8 23.9 183.2
Approach LOS E C F

Intersection Summary
HCM Average Control Delay 163.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity AnalysisCumulative Year 2030 Baseline plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement SBT SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 20 28 566 517 461 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.68 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1827 1081 1610 3221 1583
Flt Permitted 0.98 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1827 1081 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 22 30 615 562 480 77
RTOR Reduction (vph) 0 29 0 0 7 0
Lane Group Flow (vph) 36 1 394 783 550 0
Confl. Peds. (#/hr) 32 102 102
Confl. Bikes (#/hr) 2 10
Turn Type Perm Split Over
Protected Phases 9 2 2 1
Permitted Phases 9
Actuated Green, G (s) 2.4 2.4 18.2 18.2 11.0
Effective Green, g (s) 2.4 2.4 18.2 18.2 11.0
Actuated g/C Ratio 0.03 0.03 0.23 0.23 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 3.0
Lane Grp Cap (vph) 55 32 366 733 218
v/s Ratio Prot c0.02 c0.24 0.24 c0.35
v/s Ratio Perm 0.00
v/c Ratio 0.65 0.03 1.08 1.07 2.52
Uniform Delay, d1 38.4 37.7 30.9 30.9 34.5
Progression Factor 1.00 1.00 0.78 0.78 0.82
Incremental Delay, d2 24.6 0.4 67.8 52.2 698.3
Delay (s) 63.0 38.0 91.8 76.3 726.4
Level of Service E D F E F
Approach Delay (s) 51.7 288.7
Approach LOS D F

Intersection Summary

HCM Signalized Intersection Capacity AnalysisCumulative Year 2030 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBL
Lane Configurations
Volume (vph) 14 463 135 87 179 22 981 270 90 1007 25 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 0.98 0.85 0.93 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1706 3433 1753 1832 2787 1595 1504
Flt Permitted 0.44 0.95 1.00 1.00 1.00 0.98 1.00
Satd. Flow (perm) 798 3433 1753 1832 2787 1595 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 15 503 147 95 195 24 1066 287 96 1049 27 43
RTOR Reduction (vph) 0 0 31 0 0 0 156 0 0 1 0 0
Lane Group Flow (vph) 15 503 211 0 219 0 910 0 750 708 0 0
Confl. Peds. (#/hr) 22
Confl. Bikes (#/hr) 7
Turn Type custom Prot pt+ov Split Prot Split
Protected Phases 1 7 7 2 7 8 8 8 9
Permitted Phases 1 1
Actuated Green, G (s) 9.0 9.0 19.0 10.0 26.0 21.0 21.0
Effective Green, g (s) 9.0 9.0 19.0 10.0 26.0 21.0 21.0
Actuated g/C Ratio 0.11 0.11 0.24 0.12 0.32 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 90 386 504 229 906 419 395
v/s Ratio Prot 0.15 0.05 0.12 c0.33 0.47 c0.47
v/s Ratio Perm 0.02 0.07
v/c Ratio 0.17 1.30 0.42 0.96 1.00 1.79 1.79
Uniform Delay, d1 32.1 35.5 25.8 34.8 27.0 29.5 29.5
Progression Factor 0.61 0.66 0.72 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 152.7 2.3 49.2 31.0 365.0 366.1
Delay (s) 23.2 176.1 20.8 83.9 58.0 394.5 395.6
Level of Service C F C F E F F
Approach Delay (s) 123.6 62.4 395.0
Approach LOS F E F

Intersection Summary
HCM Average Control Delay 226.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.63
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Signalized Intersection Capacity AnalysisCumulative Year 2030 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD

Movement SBT SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 123 208 953 224 237 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1840 1515 1610 3221 1583
Flt Permitted 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1840 1515 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 134 226 1036 243 247 100
RTOR Reduction (vph) 0 172 0 0 19 0
Lane Group Flow (vph) 177 54 518 761 328 0
Confl. Peds. (#/hr) 74 74
Confl. Bikes (#/hr) 7 8
Turn Type Perm Split Over
Protected Phases 9 2 2 1
Permitted Phases 9
Actuated Green, G (s) 4.0 4.0 16.0 16.0 9.0
Effective Green, g (s) 4.0 4.0 16.0 16.0 9.0
Actuated g/C Ratio 0.05 0.05 0.20 0.20 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 92 76 322 644 178
v/s Ratio Prot c0.10 c0.32 0.24 c0.21
v/s Ratio Perm 0.04
v/c Ratio 1.92 0.71 1.61 1.54dl 1.84
Uniform Delay, d1 38.0 37.4 32.0 32.0 35.5
Progression Factor 1.00 1.00 0.78 0.77 0.96
Incremental Delay, d2 453.1 26.8 286.2 95.3 398.4
Delay (s) 491.1 64.2 311.1 119.8 432.6
Level of Service F E F F F
Approach Delay (s) 251.7 247.5
Approach LOS F F

Intersection Summary
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HCM Signalized Intersection Capacity AnalysisCumulative Year 2030 Baseline plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD - TRANS-5

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBT
Lane Configurations
Volume (vph) 109 190 46 219 171 51 885 102 109 442 22 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 1.00 0.88 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.88 0.97 0.85 1.00 0.85 1.00
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1753 3433 1632 1799 2787 1819 2787 1863
Flt Permitted 0.13 0.95 1.00 1.00 1.00 0.98 1.00 1.00
Satd. Flow (perm) 238 3433 1632 1799 2787 1819 2787 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 118 207 50 238 186 55 962 109 116 460 24 36
RTOR Reduction (vph) 0 0 138 0 0 0 456 0 0 3 0 0
Lane Group Flow (vph) 118 207 150 0 241 0 506 0 225 481 0 36
Confl. Peds. (#/hr) 16
Confl. Bikes (#/hr) 6
Turn Type custom Prot pt+ov Split Prot
Protected Phases 1 7 7 2 7 8 8 8 9
Permitted Phases 1 1
Actuated Green, G (s) 31.0 31.0 42.0 11.0 30.6 15.2 15.2 3.2
Effective Green, g (s) 31.0 31.0 42.0 11.0 30.6 15.2 15.2 3.2
Actuated g/C Ratio 0.31 0.31 0.42 0.11 0.31 0.15 0.15 0.03
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0 2.0 3.0
Lane Grp Cap (vph) 74 1064 751 198 853 276 424 60
v/s Ratio Prot 0.06 0.02 c0.13 0.18 0.12 c0.17 c0.02
v/s Ratio Perm c0.50 0.07
v/c Ratio 1.59 0.19 0.20 1.22 0.59 0.82 1.13 0.60
Uniform Delay, d1 34.5 25.3 18.4 44.5 29.4 41.0 42.4 47.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 321.8 0.1 0.0 134.7 0.7 22.6 85.4 15.7
Delay (s) 356.3 25.4 18.4 179.2 30.2 63.7 127.8 63.5
Level of Service F C B F C E F E
Approach Delay (s) 85.8 60.0 107.5 56.1
Approach LOS F E F E

Intersection Summary
HCM Average Control Delay 107.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.33
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity AnalysisCumulative Year 2030 Baseline plus Project AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD - TRANS-5

Movement SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 28 566 517 461 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00
Frpb, ped/bikes 0.69 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.85 1.00 1.00 0.85
Flt Protected 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1088 1610 3221 1583
Flt Permitted 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1088 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 30 615 562 480 77
RTOR Reduction (vph) 29 0 0 6 0
Lane Group Flow (vph) 1 394 783 551 0
Confl. Peds. (#/hr) 32 102 102
Confl. Bikes (#/hr) 2 10
Turn Type Perm Split Over
Protected Phases 2 2 1
Permitted Phases 9
Actuated Green, G (s) 3.2 19.6 19.6 31.0
Effective Green, g (s) 3.2 19.6 19.6 31.0
Actuated g/C Ratio 0.03 0.20 0.20 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 2.0 2.0 3.0
Lane Grp Cap (vph) 35 316 631 491
v/s Ratio Prot c0.24 0.24 0.35
v/s Ratio Perm 0.00
v/c Ratio 0.03 1.25 1.24 1.12
Uniform Delay, d1 46.9 40.2 40.2 34.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 134.8 121.5 78.9
Delay (s) 47.2 175.0 161.7 113.4
Level of Service D F F F
Approach Delay (s) 149.2
Approach LOS F

Intersection Summary

HCM Signalized Intersection Capacity AnalysisCumulative Year 2030 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD - TRANS-5

Movement SBT SBR SWL2 SWL SWR SWR2
Lane Configurations
Volume (vph) 163 208 953 224 237 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1863 1531 1610 3221 1583
Flt Permitted 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1863 1531 1610 3221 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.96 0.96
Adj. Flow (vph) 177 226 1036 243 247 100
RTOR Reduction (vph) 0 92 0 0 9 0
Lane Group Flow (vph) 177 134 518 761 338 0
Confl. Peds. (#/hr) 74 74
Confl. Bikes (#/hr) 7 8
Turn Type Perm Split Over
Protected Phases 9 2 2 1
Permitted Phases 9
Actuated Green, G (s) 11.0 11.0 36.0 36.0 22.0
Effective Green, g (s) 11.0 11.0 36.0 36.0 22.0
Actuated g/C Ratio 0.07 0.07 0.24 0.24 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 137 112 386 773 232
v/s Ratio Prot c0.10 c0.32 0.24 c0.21
v/s Ratio Perm 0.09
v/c Ratio 1.29 1.20 1.34 1.29dl 1.46
Uniform Delay, d1 69.5 69.5 57.0 56.7 64.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 175.0 148.0 170.4 28.2 227.2
Delay (s) 244.5 217.5 227.4 85.0 291.2
Level of Service F F F F F
Approach Delay (s) 229.4 174.4
Approach LOS F F

Intersection Summary

HCM Signalized Intersection Capacity AnalysisCumulative Year 2030 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
Alternative Measure DD - TRANS-5

Movement EBL2 EBL EBT EBR WBT WBR WBR2 NBL NBT NBR NBR2 SBL
Lane Configurations
Volume (vph) 14 463 135 87 179 22 981 270 90 1007 25 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.97 1.00 1.00 0.88 1.00 0.88
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 0.98 0.85 1.00 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00 0.96 1.00
Satd. Flow (prot) 1721 3433 1753 1832 2787 1795 2787
Flt Permitted 0.18 0.95 1.00 1.00 1.00 0.96 1.00
Satd. Flow (perm) 329 3433 1753 1832 2787 1795 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.96 0.92 0.92
Adj. Flow (vph) 15 503 147 95 195 24 1066 287 96 1049 27 0
RTOR Reduction (vph) 0 0 16 0 0 0 187 0 0 1 0 0
Lane Group Flow (vph) 15 503 226 0 219 0 879 0 383 1075 0 0
Confl. Peds. (#/hr) 22
Confl. Bikes (#/hr) 7
Turn Type custom Prot pt+ov Split Prot Perm
Protected Phases 1 7 7 2 7 8 8 8
Permitted Phases 1 1 9
Actuated Green, G (s) 22.0 22.0 35.0 13.0 49.0 48.0 48.0
Effective Green, g (s) 22.0 22.0 35.0 13.0 49.0 48.0 48.0
Actuated g/C Ratio 0.15 0.15 0.23 0.09 0.33 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 48 504 456 159 910 574 892
v/s Ratio Prot 0.15 0.04 c0.12 0.32 0.21 c0.39
v/s Ratio Perm 0.05 0.09
v/c Ratio 0.31 1.00 0.50 1.38 0.97 0.67 1.20
Uniform Delay, d1 57.2 64.0 49.8 68.5 49.7 44.1 51.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.2 39.6 3.8 204.2 21.6 6.0 102.8
Delay (s) 73.4 103.6 53.7 272.7 71.2 50.1 153.8
Level of Service E F D F E D F
Approach Delay (s) 87.1 105.6 126.6
Approach LOS F F F

Intersection Summary
HCM Average Control Delay 137.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.31
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

15: 20th St & Harrison St 2/14/2011

Preferred Configuration 2015 7:00 am 1/23/2007 Cumulative + Kaiser Center Mitigated Synchro 7 -  Report
Dowling Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 103 128 171 415 371 59 61 76 318 13 20 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 16 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frpb, ped/bikes 0.95 1.00 1.00 0.77 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.99 0.95 1.00 1.00 0.98 1.00 0.98 1.00
Satd. Flow (prot) 4429 3433 3406 1376 1822 2612 1827 1583
Flt Permitted 0.99 0.95 1.00 1.00 0.98 1.00 0.98 1.00
Satd. Flow (perm) 4429 3433 3406 1376 1822 2612 1827 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 112 139 186 451 403 64 66 83 346 14 22 29
RTOR Reduction (vph) 0 138 0 0 0 49 0 0 200 0 0 17
Lane Group Flow (vph) 0 299 0 451 403 15 0 149 146 0 36 12
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16 16
Heavy Vehicles (%) 2% 6% 2% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Parking  (#/hr) 5 5 0
Turn Type Split Split Perm Split pt+ov Split pt+ov
Protected Phases 2 2 1 1 3 3 3 1 4 4 4 2
Permitted Phases 1
Actuated Green, G (s) 23.0 21.0 21.0 21.0 17.0 38.0 13.0 36.0
Effective Green, g (s) 23.0 21.0 21.0 21.0 17.0 38.0 13.0 36.0
Actuated g/C Ratio 0.26 0.23 0.23 0.23 0.19 0.42 0.14 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1132 801 795 321 344 1103 264 633
v/s Ratio Prot c0.07 c0.13 0.12 c0.08 0.06 c0.02 0.01
v/s Ratio Perm 0.01
v/c Ratio 0.26 0.56 0.51 0.05 0.43 0.13 0.14 0.02
Uniform Delay, d1 26.7 30.5 30.0 26.7 32.2 15.9 33.6 16.3
Progression Factor 1.00 0.83 0.83 1.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.6 2.1 0.2 3.9 0.2 1.1 0.1
Delay (s) 27.3 28.0 26.9 27.6 36.2 16.2 34.7 16.4
Level of Service C C C C D B C B
Approach Delay (s) 27.3 27.5 22.2 26.5
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Preferred Configuration 2015 7:00 am 1/23/2007 Cumulative + Kaiser Center Mitigated Synchro 7 -  Report
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Movement NBL NBR NET NER SWL SWT
Lane Configurations
Volume (vph) 243 788 398 29 457 636
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 2787 4814 3367 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 2787 4814 3367 3406
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 264 857 433 32 497 691
RTOR Reduction (vph) 0 44 10 0 0 0
Lane Group Flow (vph) 264 813 455 0 497 691
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16
Heavy Vehicles (%) 4% 2% 6% 4% 4% 6%
Turn Type pt+ov Prot
Protected Phases 2 2 3 4 3 8
Permitted Phases
Actuated Green, G (s) 41.8 64.2 17.8 18.4 33.8
Effective Green, g (s) 41.8 64.2 17.8 18.4 33.8
Actuated g/C Ratio 0.46 0.71 0.20 0.20 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 806 1988 952 688 1279
v/s Ratio Prot 0.15 c0.29 0.09 c0.15 c0.20
v/s Ratio Perm
v/c Ratio 0.33 0.41 0.48 0.72 0.54
Uniform Delay, d1 15.2 5.2 32.0 33.4 22.0
Progression Factor 1.02 0.65 1.01 1.05 0.55
Incremental Delay, d2 0.3 0.0 0.1 2.2 0.2
Delay (s) 15.9 3.4 32.4 37.2 12.3
Level of Service B A C D B
Approach Delay (s) 6.3 32.4 22.7
Approach LOS A C C

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis

15: 20th St & Harrison St 2/14/2011

Preferred Configuration 2015 5:00 pm 1/23/2007 Cumulative + Kaiser Center Mitigated Synchro 7 -  Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 14 416 103 190 272 51 97 31 829 39 121 205
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 16 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00 0.76 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 4684 3433 3406 1364 1795 2612 1841 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.96 1.00 0.99 1.00
Satd. Flow (perm) 4684 3433 3406 1364 1795 2612 1841 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 15 452 112 207 296 55 105 34 901 42 132 223
RTOR Reduction (vph) 0 45 0 0 0 45 0 0 305 0 0 136
Lane Group Flow (vph) 0 534 0 207 296 10 0 139 596 0 174 87
Confl. Peds. (#/hr) 70 70 70 70 70
Confl. Bikes (#/hr) 16 16 16
Heavy Vehicles (%) 2% 6% 2% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Parking  (#/hr) 5 5 0
Turn Type Split Split Perm Split pt+ov Split pt+ov
Protected Phases 2 2 1 1 3 3 3 1 4 4 4 2
Permitted Phases 1
Actuated Green, G (s) 22.0 16.0 16.0 16.0 23.0 39.0 13.0 35.0
Effective Green, g (s) 22.0 16.0 16.0 16.0 23.0 39.0 13.0 35.0
Actuated g/C Ratio 0.24 0.18 0.18 0.18 0.26 0.43 0.14 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1145 610 606 242 459 1132 266 616
v/s Ratio Prot c0.11 0.06 0.09 0.08 c0.23 c0.09 0.05
v/s Ratio Perm 0.01
v/c Ratio 0.47 0.34 0.49 0.04 0.30 0.53 0.65 0.14
Uniform Delay, d1 29.0 32.4 33.3 30.6 27.0 18.7 36.4 17.8
Progression Factor 1.00 0.60 0.61 0.56 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 1.5 2.7 0.3 1.7 1.8 11.9 0.5
Delay (s) 30.4 20.9 23.2 17.4 28.7 20.5 48.3 18.3
Level of Service C C C B C C D B
Approach Delay (s) 30.4 21.8 21.6 31.4
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis

16: Lakeside Dr & Harrison St 2/14/2011

Preferred Configuration 2015 5:00 pm 1/23/2007 Cumulative + Kaiser Center Mitigated Synchro 7 -  Report
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Movement NBL NBR NET NER SWL SWT
Lane Configurations
Volume (vph) 153 845 1099 71 830 332
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 2787 4826 3367 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 2787 4826 3367 3406
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 166 918 1195 77 902 361
RTOR Reduction (vph) 0 6 8 0 0 0
Lane Group Flow (vph) 166 912 1264 0 902 361
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16
Heavy Vehicles (%) 4% 2% 6% 4% 4% 6%
Turn Type pt+ov Prot
Protected Phases 2 2 3 4 3 8
Permitted Phases
Actuated Green, G (s) 14.0 46.5 35.5 28.5 61.6
Effective Green, g (s) 14.0 46.5 35.5 28.5 61.6
Actuated g/C Ratio 0.16 0.52 0.39 0.32 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 270 1440 1904 1066 2331
v/s Ratio Prot 0.10 c0.33 c0.26 c0.27 0.11
v/s Ratio Perm
v/c Ratio 0.61 0.63 0.66 0.85 0.15
Uniform Delay, d1 35.5 15.6 22.4 28.7 5.0
Progression Factor 0.94 1.05 0.80 0.44 0.53
Incremental Delay, d2 4.1 0.3 1.5 4.7 0.1
Delay (s) 37.4 16.7 19.4 17.4 2.8
Level of Service D B B B A
Approach Delay (s) 19.9 19.4 13.2
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 109 181 204 531 589 116 102 108 451 13 20 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 16 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frpb, ped/bikes 0.96 1.00 1.00 0.77 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.99 0.95 1.00 1.00 0.98 1.00 0.98 1.00
Satd. Flow (prot) 4443 3433 3406 1376 1818 2612 1827 1583
Flt Permitted 0.99 0.95 1.00 1.00 0.98 1.00 0.98 1.00
Satd. Flow (perm) 4443 3433 3406 1376 1818 2612 1827 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 118 197 222 577 640 126 111 117 490 14 22 32
RTOR Reduction (vph) 0 141 0 0 0 81 0 0 283 0 0 19
Lane Group Flow (vph) 0 396 0 577 640 46 0 228 207 0 36 13
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16 16
Heavy Vehicles (%) 2% 6% 2% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Parking  (#/hr) 5 5 0
Turn Type Split Split Perm Split pt+ov Split pt+ov
Protected Phases 2 2 1 1 3 3 3 1 4 4 4 2
Permitted Phases 1
Actuated Green, G (s) 23.0 21.0 21.0 21.0 17.0 38.0 13.0 36.0
Effective Green, g (s) 23.0 21.0 21.0 21.0 17.0 38.0 13.0 36.0
Actuated g/C Ratio 0.26 0.23 0.23 0.23 0.19 0.42 0.14 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1135 801 795 321 343 1103 264 633
v/s Ratio Prot c0.09 0.17 c0.19 c0.13 0.08 c0.02 0.01
v/s Ratio Perm 0.03
v/c Ratio 0.35 0.72 0.81 0.14 0.66 0.19 0.14 0.02
Uniform Delay, d1 27.4 31.8 32.6 27.4 33.9 16.3 33.6 16.3
Progression Factor 1.00 0.69 0.70 0.81 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 4.3 6.6 0.7 9.8 0.4 1.1 0.1
Delay (s) 28.2 26.3 29.5 22.7 43.6 16.7 34.7 16.4
Level of Service C C C C D B C B
Approach Delay (s) 28.2 27.5 25.2 26.1
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement NBL NBR NET NER SWL SWT
Lane Configurations
Volume (vph) 192 1148 577 56 544 1044
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 2787 4793 3367 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 2787 4793 3367 3406
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 209 1248 627 61 591 1135
RTOR Reduction (vph) 0 22 13 0 0 0
Lane Group Flow (vph) 209 1226 675 0 591 1135
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16
Heavy Vehicles (%) 4% 2% 6% 4% 4% 6%
Turn Type pt+ov Prot
Protected Phases 2 2 3 4 3 8
Permitted Phases
Actuated Green, G (s) 33.1 57.9 24.1 20.8 42.5
Effective Green, g (s) 33.1 57.9 24.1 20.8 42.5
Actuated g/C Ratio 0.37 0.64 0.27 0.23 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 638 1793 1283 778 1608
v/s Ratio Prot 0.12 c0.44 0.14 c0.18 c0.33
v/s Ratio Perm
v/c Ratio 0.33 0.68 0.53 0.76 0.71
Uniform Delay, d1 20.5 10.2 28.1 32.3 18.8
Progression Factor 1.00 0.65 1.05 1.07 0.44
Incremental Delay, d2 0.5 0.3 0.2 2.7 0.8
Delay (s) 21.0 7.0 29.6 37.3 9.2
Level of Service C A C D A
Approach Delay (s) 9.0 29.6 18.8
Approach LOS A C B

Intersection Summary
HCM Average Control Delay 17.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 14 505 127 233 374 114 270 85 1018 40 123 208
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 16 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00 0.76 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 4681 3433 3406 1364 1794 2612 1840 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.96 1.00 0.99 1.00
Satd. Flow (perm) 4681 3433 3406 1364 1794 2612 1840 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 15 549 138 253 407 124 293 92 1107 43 134 226
RTOR Reduction (vph) 0 46 0 0 0 102 0 0 292 0 0 92
Lane Group Flow (vph) 0 656 0 253 407 22 0 385 815 0 177 134
Confl. Peds. (#/hr) 70 70 70 70 70
Confl. Bikes (#/hr) 16 16 16
Heavy Vehicles (%) 2% 6% 2% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Parking  (#/hr) 5 5 0
Turn Type Split Split Perm Split pt+ov Split pt+ov
Protected Phases 2 2 1 1 3 3 3 1 4 4 4 2
Permitted Phases 1
Actuated Green, G (s) 22.0 16.0 16.0 16.0 23.0 39.0 13.0 35.0
Effective Green, g (s) 22.0 16.0 16.0 16.0 23.0 39.0 13.0 35.0
Actuated g/C Ratio 0.24 0.18 0.18 0.18 0.26 0.43 0.14 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1144 610 606 242 458 1132 266 616
v/s Ratio Prot c0.14 0.07 0.12 c0.21 c0.31 c0.10 0.08
v/s Ratio Perm 0.02
v/c Ratio 0.57 0.41 0.67 0.09 0.84 0.72 0.67 0.22
Uniform Delay, d1 29.9 32.8 34.5 30.9 31.8 21.0 36.4 18.4
Progression Factor 1.00 0.64 0.65 0.56 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 2.0 5.6 0.7 16.8 4.0 12.4 0.8
Delay (s) 32.0 22.9 28.1 18.1 48.6 25.0 48.9 19.2
Level of Service C C C B D C D B
Approach Delay (s) 32.0 24.8 31.1 32.2
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement NBL NBR NET NER SWL SWT
Lane Configurations
Volume (vph) 188 984 1350 170 953 518
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 2787 4769 3367 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 2787 4769 3367 3406
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 204 1070 1467 185 1036 563
RTOR Reduction (vph) 0 2 18 0 0 0
Lane Group Flow (vph) 204 1068 1634 0 1036 563
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16
Heavy Vehicles (%) 4% 2% 6% 4% 4% 6%
Turn Type pt+ov Prot
Protected Phases 2 2 3 4 3 8
Permitted Phases
Actuated Green, G (s) 14.0 48.3 33.7 30.3 61.6
Effective Green, g (s) 14.0 48.3 33.7 30.3 61.6
Actuated g/C Ratio 0.16 0.54 0.37 0.34 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 270 1496 1786 1134 2331
v/s Ratio Prot 0.12 c0.38 c0.34 c0.31 0.17
v/s Ratio Perm
v/c Ratio 0.76 0.71 0.92 0.91 0.24
Uniform Delay, d1 36.4 15.7 26.8 28.6 5.4
Progression Factor 0.93 1.06 0.82 0.48 0.45
Incremental Delay, d2 7.7 0.5 6.4 6.9 0.1
Delay (s) 41.6 17.1 28.2 20.5 2.6
Level of Service D B C C A
Approach Delay (s) 21.0 28.2 14.2
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 103 156 205 415 371 59 62 76 328 13 20 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 16 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frpb, ped/bikes 0.95 1.00 1.00 0.77 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.99 0.95 1.00 1.00 0.98 1.00 0.98 1.00
Satd. Flow (prot) 4414 3433 3406 1376 1822 2612 1827 1583
Flt Permitted 0.99 0.95 1.00 1.00 0.98 1.00 0.98 1.00
Satd. Flow (perm) 4414 3433 3406 1376 1822 2612 1827 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 112 170 223 451 403 64 67 83 357 14 22 29
RTOR Reduction (vph) 0 159 0 0 0 49 0 0 206 0 0 17
Lane Group Flow (vph) 0 346 0 451 403 15 0 150 151 0 36 12
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16 16
Heavy Vehicles (%) 2% 6% 2% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Parking  (#/hr) 5 5 0
Turn Type Split Split Perm Split pt+ov Split pt+ov
Protected Phases 2 2 1 1 3 3 3 1 4 4 4 2
Permitted Phases 1
Actuated Green, G (s) 23.0 21.0 21.0 21.0 17.0 38.0 13.0 36.0
Effective Green, g (s) 23.0 21.0 21.0 21.0 17.0 38.0 13.0 36.0
Actuated g/C Ratio 0.26 0.23 0.23 0.23 0.19 0.42 0.14 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1128 801 795 321 344 1103 264 633
v/s Ratio Prot c0.08 c0.13 0.12 c0.08 0.06 c0.02 0.01
v/s Ratio Perm 0.01
v/c Ratio 0.31 0.56 0.51 0.05 0.44 0.14 0.14 0.02
Uniform Delay, d1 27.1 30.5 30.0 26.7 32.3 15.9 33.6 16.3
Progression Factor 1.00 0.84 0.83 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 2.6 2.1 0.2 4.0 0.3 1.1 0.1
Delay (s) 27.8 28.1 27.1 27.1 36.2 16.2 34.7 16.4
Level of Service C C C C D B C B
Approach Delay (s) 27.8 27.6 22.1 26.5
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis

16: Lakeside Dr & Harrison St 2/14/2011

Preferred Configuration 2015 7:00 am 1/23/2007 Pref Cml 2015 AM + Synchro 7 -  Report
Dowling Associates, Inc. Page 2

Movement NBL NBR NET NER SWL SWT
Lane Configurations
Volume (vph) 243 788 436 29 472 636
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 2787 4821 3367 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 2787 4821 3367 3406
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 264 857 474 32 513 691
RTOR Reduction (vph) 0 37 10 0 0 0
Lane Group Flow (vph) 264 820 496 0 513 691
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16
Heavy Vehicles (%) 4% 2% 6% 4% 4% 6%
Turn Type pt+ov Prot
Protected Phases 2 2 3 4 3 8
Permitted Phases
Actuated Green, G (s) 40.9 63.6 18.4 18.7 34.7
Effective Green, g (s) 40.9 63.6 18.4 18.7 34.7
Actuated g/C Ratio 0.45 0.71 0.20 0.21 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 789 1969 986 700 1313
v/s Ratio Prot 0.15 c0.29 0.10 c0.15 c0.20
v/s Ratio Perm
v/c Ratio 0.33 0.42 0.50 0.73 0.53
Uniform Delay, d1 15.8 5.5 31.7 33.3 21.3
Progression Factor 1.02 0.65 1.01 1.04 0.54
Incremental Delay, d2 0.3 0.0 0.1 2.4 0.1
Delay (s) 16.4 3.6 32.1 36.9 11.6
Level of Service B A C D B
Approach Delay (s) 6.6 32.1 22.4
Approach LOS A C C

Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis

15: 20th St & Harrison St 2/14/2011

Preferred Configuration 2015 5:00 pm 1/23/2007 Pref Cml 2015 PM + Synchro 7 -  Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 14 429 119 190 272 51 102 31 835 39 121 205
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 16 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00 0.76 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 4665 3433 3406 1364 1794 2612 1841 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.96 1.00 0.99 1.00
Satd. Flow (perm) 4665 3433 3406 1364 1794 2612 1841 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 15 466 129 207 296 55 111 34 908 42 132 223
RTOR Reduction (vph) 0 54 0 0 0 45 0 0 303 0 0 136
Lane Group Flow (vph) 0 556 0 207 296 10 0 145 605 0 174 87
Confl. Peds. (#/hr) 70 70 70 70 70
Confl. Bikes (#/hr) 16 16 16
Heavy Vehicles (%) 2% 6% 2% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Parking  (#/hr) 5 5 0
Turn Type Split Split Perm Split pt+ov Split pt+ov
Protected Phases 2 2 1 1 3 3 3 1 4 4 4 2
Permitted Phases 1
Actuated Green, G (s) 22.0 16.0 16.0 16.0 23.0 39.0 13.0 35.0
Effective Green, g (s) 22.0 16.0 16.0 16.0 23.0 39.0 13.0 35.0
Actuated g/C Ratio 0.24 0.18 0.18 0.18 0.26 0.43 0.14 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1140 610 606 242 458 1132 266 616
v/s Ratio Prot c0.12 0.06 0.09 0.08 c0.23 c0.09 0.05
v/s Ratio Perm 0.01
v/c Ratio 0.49 0.34 0.49 0.04 0.32 0.53 0.65 0.14
Uniform Delay, d1 29.2 32.4 33.3 30.6 27.1 18.8 36.4 17.8
Progression Factor 1.00 0.61 0.63 0.56 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 1.5 2.7 0.3 1.8 1.8 11.9 0.5
Delay (s) 30.7 21.4 23.6 17.5 28.9 20.6 48.3 18.3
Level of Service C C C B C C D B
Approach Delay (s) 30.7 22.2 21.8 31.4
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis

16: Lakeside Dr & Harrison St 2/14/2011

Preferred Configuration 2015 5:00 pm 1/23/2007 Pref Cml 2015 PM + Synchro 7 -  Report
Page 2

Movement NBL NBR NET NER SWL SWT
Lane Configurations
Volume (vph) 153 845 1118 71 890 332
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 2787 4827 3367 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 2787 4827 3367 3406
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 166 918 1215 77 967 361
RTOR Reduction (vph) 0 6 7 0 0 0
Lane Group Flow (vph) 166 912 1285 0 967 361
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16
Heavy Vehicles (%) 4% 2% 6% 4% 4% 6%
Turn Type pt+ov Prot
Protected Phases 2 2 3 4 3 8
Permitted Phases
Actuated Green, G (s) 14.0 47.4 34.6 29.4 61.6
Effective Green, g (s) 14.0 47.4 34.6 29.4 61.6
Actuated g/C Ratio 0.16 0.53 0.38 0.33 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 270 1468 1856 1100 2331
v/s Ratio Prot 0.10 c0.33 c0.27 c0.29 0.11
v/s Ratio Perm
v/c Ratio 0.61 0.62 0.69 0.88 0.15
Uniform Delay, d1 35.5 15.0 23.2 28.6 5.0
Progression Factor 0.94 1.06 0.80 0.47 0.55
Incremental Delay, d2 4.1 0.2 1.7 6.4 0.1
Delay (s) 37.4 16.1 20.3 20.0 2.9
Level of Service D B C B A
Approach Delay (s) 19.4 20.3 15.3
Approach LOS B C B

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

15: 20th St & Harrison St 2/14/2011

Preferred Configuration 2030 7:00 am 1/23/2007 Pref DD Cml 2030 AM + Synchro 7 -  Report
AECOM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 109 209 238 531 589 116 103 108 461 13 20 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 16 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frpb, ped/bikes 0.95 1.00 1.00 0.77 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.99 0.95 1.00 1.00 0.98 1.00 0.98 1.00
Satd. Flow (prot) 4428 3433 3406 1376 1818 2612 1827 1583
Flt Permitted 0.99 0.95 1.00 1.00 0.98 1.00 0.98 1.00
Satd. Flow (perm) 4428 3433 3406 1376 1818 2612 1827 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 118 227 259 577 640 126 112 117 501 14 22 32
RTOR Reduction (vph) 0 150 0 0 0 81 0 0 289 0 0 19
Lane Group Flow (vph) 0 454 0 577 640 46 0 229 212 0 36 13
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16 16
Heavy Vehicles (%) 2% 6% 2% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Parking  (#/hr) 5 5 0
Turn Type Split Split Perm Split pt+ov Split pt+ov
Protected Phases 2 2 1 1 3 3 3 1 4 4 4 2
Permitted Phases 1
Actuated Green, G (s) 23.0 21.0 21.0 21.0 17.0 38.0 13.0 36.0
Effective Green, g (s) 23.0 21.0 21.0 21.0 17.0 38.0 13.0 36.0
Actuated g/C Ratio 0.26 0.23 0.23 0.23 0.19 0.42 0.14 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1132 801 795 321 343 1103 264 633
v/s Ratio Prot c0.10 0.17 c0.19 c0.13 0.08 c0.02 0.01
v/s Ratio Perm 0.03
v/c Ratio 0.40 0.72 0.81 0.14 0.67 0.19 0.14 0.02
Uniform Delay, d1 27.8 31.8 32.6 27.4 33.9 16.3 33.6 16.3
Progression Factor 1.00 0.71 0.72 0.79 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 4.3 6.7 0.7 9.9 0.4 1.1 0.1
Delay (s) 28.8 26.8 30.1 22.4 43.8 16.7 34.7 16.4
Level of Service C C C C D B C B
Approach Delay (s) 28.8 27.9 25.2 26.1
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis

16: Lakeside Dr & Harrison St 2/14/2011

Preferred Configuration 2030 7:00 am 1/23/2007 Pref DD Cml 2030 AM + Synchro 7 -  Report
AECOM Page 2

Movement NBL NBR NET NER SWL SWT
Lane Configurations
Volume (vph) 192 1148 615 56 559 1044
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 2787 4799 3367 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 2787 4799 3367 3406
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 209 1248 668 61 608 1135
RTOR Reduction (vph) 0 18 12 0 0 0
Lane Group Flow (vph) 209 1230 717 0 608 1135
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16
Heavy Vehicles (%) 4% 2% 6% 4% 4% 6%
Turn Type pt+ov Prot
Protected Phases 2 2 3 4 3 8
Permitted Phases
Actuated Green, G (s) 32.4 57.4 24.6 21.0 43.2
Effective Green, g (s) 32.4 57.4 24.6 21.0 43.2
Actuated g/C Ratio 0.36 0.64 0.27 0.23 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 625 1777 1312 786 1635
v/s Ratio Prot 0.12 c0.44 0.15 c0.18 c0.33
v/s Ratio Perm
v/c Ratio 0.33 0.69 0.55 0.77 0.69
Uniform Delay, d1 21.0 10.6 27.9 32.3 18.2
Progression Factor 1.00 0.65 1.06 1.06 0.44
Incremental Delay, d2 0.5 0.4 0.2 3.2 0.8
Delay (s) 21.5 7.2 29.8 37.5 8.7
Level of Service C A C D A
Approach Delay (s) 9.3 29.8 18.8
Approach LOS A C B

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis

15: 20th St & Harrison St 2/14/2011

Preferred Configuration 2030 5:00 pm 1/23/2007 Pref Cml 2030 + Project Synchro 7 -  Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 14 518 143 233 374 114 275 85 1024 40 123 208
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 16 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00 0.76 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 4665 3433 3406 1364 1794 2612 1840 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.96 1.00 0.99 1.00
Satd. Flow (perm) 4665 3433 3406 1364 1794 2612 1840 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 15 563 155 253 407 124 299 92 1113 43 134 226
RTOR Reduction (vph) 0 54 0 0 0 102 0 0 291 0 0 89
Lane Group Flow (vph) 0 679 0 253 407 22 0 391 822 0 177 137
Confl. Peds. (#/hr) 70 70 70 70 70
Confl. Bikes (#/hr) 16 16 16
Heavy Vehicles (%) 2% 6% 2% 2% 6% 2% 2% 2% 2% 2% 2% 2%
Parking  (#/hr) 5 5 0
Turn Type Split Split Perm Split pt+ov Split pt+ov
Protected Phases 2 2 1 1 3 3 3 1 4 4 4 2
Permitted Phases 1
Actuated Green, G (s) 22.0 16.0 16.0 16.0 23.0 39.0 13.0 35.0
Effective Green, g (s) 22.0 16.0 16.0 16.0 23.0 39.0 13.0 35.0
Actuated g/C Ratio 0.24 0.18 0.18 0.18 0.26 0.43 0.14 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 1140 610 606 242 458 1132 266 616
v/s Ratio Prot c0.15 0.07 0.12 c0.22 c0.31 c0.10 0.09
v/s Ratio Perm 0.02
v/c Ratio 0.60 0.41 0.67 0.09 0.85 0.73 0.67 0.22
Uniform Delay, d1 30.1 32.8 34.5 30.9 31.9 21.1 36.4 18.4
Progression Factor 1.00 0.64 0.66 0.56 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 2.0 5.6 0.7 18.0 4.1 12.4 0.8
Delay (s) 32.4 23.1 28.3 18.0 49.9 25.2 48.9 19.2
Level of Service C C C B D C D B
Approach Delay (s) 32.4 25.0 31.6 32.2
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 30.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis

16: Lakeside Dr & Harrison St 2/14/2011

Preferred Configuration 2030 5:00 pm 1/23/2007 Pref Cml 2030 + Project Synchro 7 -  Report
Page 2

Movement NBL NBR NET NER SWL SWT
Lane Configurations
Volume (vph) 188 984 1369 170 1013 518
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 2787 4770 3367 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 2787 4770 3367 3406
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 204 1070 1488 185 1101 563
RTOR Reduction (vph) 0 2 17 0 0 0
Lane Group Flow (vph) 204 1068 1656 0 1101 563
Confl. Peds. (#/hr) 70 70 70
Confl. Bikes (#/hr) 16 16
Heavy Vehicles (%) 4% 2% 6% 4% 4% 6%
Turn Type pt+ov Prot
Protected Phases 2 2 3 4 3 8
Permitted Phases
Actuated Green, G (s) 14.0 48.9 33.1 30.9 61.6
Effective Green, g (s) 14.0 48.9 33.1 30.9 61.6
Actuated g/C Ratio 0.16 0.54 0.37 0.34 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 270 1514 1754 1156 2331
v/s Ratio Prot 0.12 c0.38 c0.35 c0.33 0.17
v/s Ratio Perm
v/c Ratio 0.76 0.71 0.94 0.95 0.24
Uniform Delay, d1 36.4 15.2 27.6 28.8 5.4
Progression Factor 0.93 1.04 0.81 0.50 0.47
Incremental Delay, d2 7.7 0.5 8.7 11.4 0.2
Delay (s) 41.6 16.4 31.1 25.9 2.7
Level of Service D B C C A
Approach Delay (s) 20.4 31.1 18.0
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 23.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group





APPENDIX B-3

ROADWAY LEVEL OF SERVICE 
CALCULATION WORKSHEETS





LOS Volume v/c LOS Volume v/c

NB 1,700 2 3,400 E 3,081 0.91 D 2,478 0.73
SB 1,700 2 3,400 B 1,575 0.46 C 2,347 0.69
EB 2,000 4 8,000 B 3,070 0.38 B 3,164 0.40
WB 2,000 4 8,000 B 3,720 0.47 B 3,426 0.43
EB 2,000 4 8,000 C 4,968 0.62 D 5,737 0.72
WB 2,000 4 8,000 C 5,606 0.70 C 5,075 0.63
NB 2,000 3 6,000 A 1,611 0.27 C 3,609 0.60
SB 2,000 3 6,000 D 4,679 0.78 B 1,858 0.31
NB 900 2 1,800 A 513 0.29 B 876 0.49
SB 900 2 1,800 A 438 0.24 B 597 0.33
NB 900 2 1,800 A 464 0.26 B 678 0.38
SB 900 2 1,800 B 661 0.37 B 565 0.31
EB 900 2 1,800 C 1,054 0.59 B 719 0.40
WB 900 2 1,800 B 672 0.37 B 862 0.48
EB 900 2 1,800 B 682 0.38 B 762 0.42
WB 900 2 1,800 B 644 0.36 B 783 0.44
EB 900 2 1,800 B 751 0.42 E 1,700 0.94
WB 900 2 1,800 E 1,531 0.85 C 968 0.54
NB 900 2 1,800 C 1,189 0.66 E 1,536 0.85
SB 900 2 1,800 C 1,041 0.58 B 686 0.38
NB 900 3 2,700 A 784 0.29 B 1,236 0.46
SB 900 3 2,700 B 899 0.33 A 556 0.21
NB 900 2 1,800 A 475 0.26 B 745 0.41
SB 900 2 1,800 A 444 0.25 A 286 0.16

Type

SR 260 (Posey/Webster Tubes) between Alameda city limits and
I-880

I-880 West of I-980 / Market Street

I-880 East of Oak Street

O
th

er
 M

TS
C

M
P

I-980 North of 27th Street

PM Peak Hour
Capacity
(vphpl)

Capacity
(vph)

LanesDirection

Existing

AM Peak HourSegment

Grand between Harrison St. and El Embarcadero

Broadway between 19th St. and Grand Ave.

Telegraph between 20th St. and 27th St.

Grand between Broadway and Harrison St.

Harrison between 27th St. and Grand Ave.

Harrison between I-580 and 27th St.

Grand between San Pablo and Telegraph

Harrison between 20th St. and 14th St.



LOS Volume v/c LOS Volume v/c

NB 1,700 2 3,400 E 3,386 1.00 D 2,906 0.85
SB 1,700 2 3,400 C 2,108 0.62 D 2,950 0.87
EB 2,000 4 8,000 B 3,303 0.41 B 3,234 0.40
WB 2,000 4 8,000 B 3,939 0.49 B 3,610 0.45
EB 2,000 4 8,000 D 5,705 0.71 D 6,401 0.80
WB 2,000 4 8,000 D 6,312 0.79 D 5,727 0.72
NB 2,000 3 6,000 B 1,821 0.30 C 3,973 0.66
SB 2,000 3 6,000 D 5,280 0.88 B 2,208 0.37
NB 900 2 1,800 B 646 0.36 C 1,195 0.66
SB 900 2 1,800 B 586 0.33 B 731 0.41
NB 900 2 1,800 B 582 0.32 C 913 0.51
SB 900 2 1,800 B 814 0.45 B 703 0.39
EB 900 2 1,800 D 1,388 0.77 B 894 0.50
WB 900 2 1,800 B 831 0.46 C 1,103 0.61
EB 900 2 1,800 C 972 0.54 C 1,050 0.58
WB 900 2 1,800 C 1,001 0.56 C 1,040 0.58
EB 900 2 1,800 B 843 0.47 F 2,424 1.35
WB 900 2 1,800 E 1,579 0.88 C 1,172 0.65
NB 900 2 1,800 D 1,511 0.84 F 2,061 1.14
SB 900 2 1,800 D 1,462 0.81 B 861 0.48
NB 900 3 2,700 B 1,054 0.39 C 1,634 0.61
SB 900 3 2,700 B 1,313 0.49 A 776 0.29
NB 900 2 1,800 B 581 0.32 C 1,057 0.59
SB 900 2 1,800 B 618 0.34 A 360 0.20

C
M

P

PM Peak HourAM Peak HourDirectionSegmentType
Capacity

(vph)

Harrison between I-580 and 27th St.

Capacity
(vphpl)

I-980 North of 27th Street

I-880 East of Oak Street

I-880 West of I-980 / Market Street

SR 260 (Posey/Webster Tubes) between Alameda
city limits and I-880

Broadway between 19th St. and Grand Ave.

Telegraph between 20th St. and 27th St.

Grand between Broadway and Harrison St.

2015

Lanes

O
th

er
 M

TS

Harrison between 27th St. and Grand Ave.

Harrison between 20th St. and 14th St.

Grand between Harrison St. and El Embarcadero

Grand between Telegraph and San Pablo



LOS Volume v/c LOS Volume v/c

NB 1,700 2 3,400 F 4,084 1.20 F 3,885 1.14
SB 1,700 2 3,400 E 3,327 0.98 F 4,329 1.27
EB 2,000 4 8,000 B 3,835 0.48 B 3,394 0.42
WB 2,000 4 8,000 C 4,441 0.56 C 4,031 0.50
EB 2,000 4 8,000 E 7,390 0.92 E 7,920 0.99
WB 2,000 4 8,000 E 7,925 0.99 E 7,217 0.90
NB 2,000 3 6,000 B 2,300 0.38 D 4,806 0.80
SB 2,000 3 6,000 F 6,653 1.11 C 3,009 0.50
NB 900 2 1,800 B 774 0.43 D 1,360 0.76
SB 900 2 1,800 B 683 0.38 B 855 0.48
NB 900 2 1,800 B 688 0.38 C 1,080 0.60
SB 900 2 1,800 C 988 0.55 B 861 0.48
EB 900 2 1,800 E 1,608 0.89 C 1,095 0.61
WB 900 2 1,800 C 1,005 0.56 D 1,331 0.74
EB 900 2 1,800 C 1,098 0.61 D 1,380 0.77
WB 900 2 1,800 D 1,409 0.78 D 1,333 0.74
EB 900 2 1,800 C 954 0.53 F 3,132 1.74
WB 900 2 1,800 F 1,823 1.01 D 1,473 0.82
NB 900 2 1,800 A 0 0.00 A -300 -0.17
SB 900 2 1,800 E 1,516 0.84 B 900 0.50
NB 900 3 2,700 C 1,362 0.50 C 1,707 0.63
SB 900 3 2,700 C 1,361 0.50 B 967 0.36
NB 900 2 1,800 B 643 0.36 D 1,375 0.76
SB 900 2 1,800 B 742 0.41 A 399 0.22

C
M

P

DirectionSegmentType
Capacity

(vph)

Harrison between I-580 and 27th St.

2030

AM Peak Hour PM Peak Hour
Capacity
(vphpl)

I-980 North of 27th Street

I-880 East of Oak Street

I-880 West of I-980 / Market Street

SR 260 (Posey/Webster Tubes) between Alameda
city limits and I-880

Broadway between 19th St. and Grand Ave.

Telegraph between 20th St. and 27th St.

Grand between Broadway and Harrison St.

Lanes

O
th

er
 M

TS

Harrison between 27th St. and Grand Ave.

Harrison between 20th St. and 14th St.

Grand between Harrison St. and El Embarcadero

Grand between Telegraph and San Pablo



NB 1,700 2 3,400
SB 1,700 2 3,400
EB 2,000 4 8,000
WB 2,000 4 8,000
EB 2,000 4 8,000
WB 2,000 4 8,000
NB 2,000 3 6,000
SB 2,000 3 6,000
NB 900 2 1,800
SB 900 2 1,800
NB 900 2 1,800
SB 900 2 1,800
EB 900 2 1,800
WB 900 2 1,800
EB 900 2 1,800
WB 900 2 1,800
EB 900 2 1,800
WB 900 2 1,800
NB 900 2 1,800
SB 900 2 1,800
NB 900 3 2,700
SB 900 3 2,700
NB 900 2 1,800
SB 900 2 1,800

Type

SR 260 (Posey/Webster Tubes) between Alameda city limits and
I-880

I-880 West of I-980 / Market Street

I-880 East of Oak Street

O
th

er
 M

TS
C

M
P

I-980 North of 27th Street

Capacity
(vphpl)

Capacity
(vph)

LanesDirectionSegment

Grand between Harrison St. and El Embarcadero

Broadway between 19th St. and Grand Ave.

Telegraph between 20th St. and 27th St.

Grand between Broadway and Harrison St.

Harrison between 27th St. and Grand Ave.

Harrison between I-580 and 27th St.

Grand between San Pablo and Telegraph

Harrison between 20th St. and 14th St.

LOS Volume v/c LOS Volume v/c

E 3,086 0.91 D 2,479 0.73
B 1,577 0.46 C 2,363 0.70
B 3,164 0.40 B 3,181 0.40
B 3,733 0.47 B 3,512 0.44
C 4,983 0.62 D 5,831 0.73
D 5,710 0.71 C 5,095 0.64
A 1,647 0.27 C 3,842 0.64
D 4,832 0.81 B 1,885 0.31
A 536 0.30 B 887 0.49
A 439 0.24 B 597 0.33
A 464 0.26 B 678 0.38
B 661 0.37 B 570 0.32
C 1,065 0.59 B 737 0.41
B 690 0.38 B 871 0.48
B 694 0.39 B 810 0.45
B 644 0.36 B 783 0.44
B 751 0.42 E 1,700 0.94
E 1,531 0.85 C 968 0.54
C 1,247 0.69 F 1,808 1.00
D 1,278 0.71 B 726 0.40
A 810 0.30 B 1,249 0.46
B 1,155 0.43 A 556 0.21
A 475 0.26 B 750 0.42
A 478 0.27 A 286 0.16

AM Peak Hour PM Peak Hour

Existing + Project



LOS Volume v/c LOS Volume v/c

NB 1,700 2 3,400 E 3,391 1.00 D 2,909 0.86
SB 1,700 2 3,400 C 2,110 0.62 D 2,951 0.87
EB 2,000 4 8,000 B 3,397 0.42 B 3,251 0.41
WB 2,000 4 8,000 B 3,952 0.49 B 3,696 0.46
EB 2,000 4 8,000 D 5,720 0.72 D 6,495 0.81
WB 2,000 4 8,000 D 6,416 0.80 D 5,747 0.72
NB 2,000 3 6,000 B 1,857 0.31 C 4,206 0.70
SB 2,000 3 6,000 E 5,433 0.91 B 2,235 0.37
NB 900 2 1,800 B 669 0.37 C 1,206 0.67
SB 900 2 1,800 B 587 0.33 B 731 0.41
NB 900 2 1,800 B 582 0.32 C 913 0.51
SB 900 2 1,800 B 814 0.45 B 708 0.39
EB 900 2 1,800 D 1,399 0.78 C 912 0.51
WB 900 2 1,800 B 849 0.47 C 1,112 0.62
EB 900 2 1,800 C 984 0.55 C 1,098 0.61
WB 900 2 1,800 C 1,001 0.56 C 1,040 0.58
EB 900 2 1,800 B 843 0.47 F 2,424 1.35
WB 900 2 1,800 E 1,579 0.88 C 1,172 0.65
NB 900 2 1,800 E 1,569 0.87 F 2,333 1.30
SB 900 2 1,800 E 1,699 0.94 C 901 0.50
NB 900 3 2,700 B 1,080 0.40 C 1,647 0.61
SB 900 3 2,700 C 1,569 0.58 A 776 0.29
NB 900 2 1,800 B 581 0.32 C 1,062 0.59
SB 900 2 1,800 B 652 0.36 A 360 0.20

C
M

P

DirectionSegmentType
Capacity

(vph)

Harrison between I-580 and 27th St.

Capacity
(vphpl)

I-980 North of 27th Street

I-880 East of Oak Street

I-880 West of I-980 / Market Street

SR 260 (Posey/Webster Tubes) between Alameda
city limits and I-880

Broadway between 19th St. and Grand Ave.

Telegraph between 20th St. and 27th St.

Grand between Broadway and Harrison St.

2015 + Project

AM Peak Hour PM Peak HourLanes

O
th

er
 M

TS

Harrison between 27th St. and Grand Ave.

Harrison between 20th St. and 14th St.

Grand between Harrison St. and El Embarcadero

Grand between Telegraph and San Pablo



LOS Volume v/c v/c Inc. LOS Volume v/c

NB 1,700 2 3,400 F 4,089 1.20 0.12% F 3,888 1.14
SB 1,700 2 3,400 E 3,329 0.98 0.06% F 4,330 1.27
EB 2,000 4 8,000 B 3,929 0.49 2.45% B 3,411 0.43
WB 2,000 4 8,000 C 4,454 0.56 0.29% C 4,117 0.51
EB 2,000 4 8,000 E 7,405 0.93 0.20% F 8,014 1.00
WB 2,000 4 8,000 F 8,029 1.00 1.31% E 7,237 0.90
NB 2,000 3 6,000 B 2,336 0.39 1.57% D 5,039 0.84
SB 2,000 3 6,000 F 6,806 1.13 2.30% C 3,036 0.51
NB 900 2 1,800 B 797 0.44 2.97% D 1,371 0.76
SB 900 2 1,800 B 684 0.38 0.15% B 855 0.48
NB 900 2 1,800 B 688 0.38 0.00% C 1,080 0.60
SB 900 2 1,800 C 988 0.55 0.00% B 866 0.48
EB 900 2 1,800 E 1,619 0.90 0.68% C 1,113 0.62
WB 900 2 1,800 C 1,023 0.57 1.79% D 1,340 0.74
EB 900 2 1,800 C 1,110 0.62 1.09% D 1,428 0.79
WB 900 2 1,800 D 1,409 0.78 0.00% D 1,333 0.74
EB 900 2 1,800 C 954 0.53 0.00% F 3,132 1.74
WB 900 2 1,800 F 1,823 1.01 0.00% D 1,473 0.82
NB 900 2 1,800 A 58 0.03 #DIV/0! A -28 -0.02
SB 900 2 1,800 E 1,753 0.97 15.63% C 940 0.52
NB 900 3 2,700 C 1,388 0.51 1.91% C 1,720 0.64
SB 900 3 2,700 C 1,617 0.60 18.81% B 967 0.36
NB 900 2 1,800 B 643 0.36 0.00% D 1,380 0.77
SB 900 2 1,800 B 776 0.43 4.58% A 399 0.22

C
M

P

DirectionSegmentType
Capacity

(vph)

Harrison between I-580 and 27th St.

Capacity
(vphpl)

I-980 North of 27th Street

I-880 East of Oak Street

I-880 West of I-980 / Market Street

SR 260 (Posey/Webster Tubes) between Alameda
city limits and I-880

Broadway between 19th St. and Grand Ave.

Telegraph between 20th St. and 27th St.

Grand between Broadway and Harrison St.

2030 + Project

AM Peak Hour PM Peak HourLanes

O
th

er
 M

TS

Harrison between 27th St. and Grand Ave.

Harrison between 20th St. and 14th St.

Grand between Harrison St. and El Embarcadero

Grand between Telegraph and San Pablo



APPENDIX B-4

QUEUE  CALCULATION WORKSHEETS
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Existing Conditions





Queues Existing PM
1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 891 684 80
v/c Ratio 1.67 1.07 0.18
Control Delay 327.0 74.1 1.2
Queue Delay 0.0 0.0 0.0
Total Delay 327.0 74.1 1.2
Queue Length 50th (ft) ~130 ~204 0
Queue Length 95th (ft) #197 #275 0
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 534 642 448
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 1.67 1.07 0.18

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Cumulative Year 2015 Baseline Conditions  





Queues Cumulative 2015 Baseline AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 1332 399 161
v/c Ratio 1.36 0.62 0.29
Control Delay 184.4 16.2 11.6
Queue Delay 0.0 0.0 0.0
Total Delay 184.4 16.2 11.6
Queue Length 50th (ft) ~172 74 45
Queue Length 95th (ft) #249 145 m78
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 982 644 551
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 1.36 0.62 0.29

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2015 Baseline AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL NBT SBT
Lane Group Flow (vph) 176 1019 562
v/c Ratio 0.25 1.24 0.69
Control Delay 11.2 138.9 15.9
Queue Delay 0.0 6.8 0.0
Total Delay 11.2 145.7 15.9
Queue Length 50th (ft) 33 ~390 112
Queue Length 95th (ft) 67 #581 207
Internal Link Dist (ft) 111 295 183
Turn Bay Length (ft)
Base Capacity (vph) 706 820 809
Starvation Cap Reductn 0 10 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.25 1.26 0.69

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2015 Baseline PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 1084 660 76
v/c Ratio 2.06 1.03 0.17
Control Delay 503.1 62.2 1.3
Queue Delay 0.0 0.0 0.0
Total Delay 503.1 62.2 1.3
Queue Length 50th (ft) ~174 ~172 0
Queue Length 95th (ft) #246 #354 m1
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 525 643 448
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 2.06 1.03 0.17

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2015 Baseline PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL NBT SBT
Lane Group Flow (vph) 198 902 875
v/c Ratio 0.28 1.50 1.08
Control Delay 11.5 254.8 73.9
Queue Delay 0.0 0.0 0.0
Total Delay 11.5 254.8 73.9
Queue Length 50th (ft) 37 ~385 ~297
Queue Length 95th (ft) 74 #569 #486
Internal Link Dist (ft) 111 295 183
Turn Bay Length (ft)
Base Capacity (vph) 709 600 810
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.28 1.50 1.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues Cumulative 2015 Baseline PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL2 EBL NBT SBT SBR SBR2 SER SER2
Lane Group Flow (vph) 15 685 1148 439 222 98 82 28
v/c Ratio 0.13 0.49 1.43 0.70 0.31 0.12 0.52 0.08
Control Delay 34.1 20.3 227.9 39.6 19.0 8.6 41.5 10.4
Queue Delay 0.0 0.0 477.9 12.4 1.3 0.4 0.0 0.0
Total Delay 34.1 20.3 705.8 52.0 20.3 9.0 41.5 10.4
Queue Length 50th (ft) 6 76 ~361 109 75 0 34 0
Queue Length 95th (ft) 24 111 #479 158 143 m30 74 19
Internal Link Dist (ft) 450 601 103
Turn Bay Length (ft) 100 100 90 90 75 75
Base Capacity (vph) 116 1384 801 627 723 843 181 333
Starvation Cap Reductn 0 0 0 167 322 450 0 0
Spillback Cap Reductn 0 31 659 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.51 8.08 0.95 0.55 0.25 0.45 0.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2015 Baseline PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 265 727 149 381 968 49 1474 1390 814
v/c Ratio 0.64 0.59 0.27 0.77 0.72 0.08 0.87 1.79 0.48
Control Delay 49.0 29.7 15.7 52.2 30.8 9.5 36.4 382.1 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.0 29.7 15.7 52.2 30.8 9.5 36.4 382.1 24.3
Queue Length 50th (ft) 84 201 39 120 273 4 315 ~1183 136
Queue Length 95th (ft) 121 266 88 170 370 29 379 #1444 175
Internal Link Dist (ft) 526 509 546 632
Turn Bay Length (ft) 240 230
Base Capacity (vph) 549 1225 554 549 1343 577 1702 775 1684
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.59 0.27 0.69 0.72 0.08 0.87 1.79 0.48

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2015 Baseline PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 234 451 152 72 717 127 228 602 151 919
v/c Ratio 0.79 0.61 0.21 0.21 1.15 0.21 1.73 0.44 0.59 0.64
Control Delay 37.7 25.6 4.2 20.1 122.4 13.2 376.0 13.5 32.4 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.7 25.6 4.2 20.1 122.4 13.2 376.0 13.5 32.4 17.1
Queue Length 50th (ft) 71 193 0 25 ~488 9 ~186 78 63 145
Queue Length 95th (ft) #185 307 38 m45 m#676 m39 m#298 m98 #135 211
Internal Link Dist (ft) 468 962 1466 318
Turn Bay Length (ft) 150 70 80
Base Capacity (vph) 311 745 712 434 621 599 132 1360 254 1426
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.61 0.21 0.17 1.15 0.21 1.73 0.44 0.59 0.64

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Cumulative Year 2030 Baseline Conditions 
  





Queues Cumulative 2030 Baseline AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 1616 483 193
v/c Ratio 1.65 0.75 0.35
Control Delay 313.1 22.0 11.3
Queue Delay 0.0 0.0 0.0
Total Delay 313.1 22.0 11.3
Queue Length 50th (ft) ~234 98 56
Queue Length 95th (ft) #315 #225 m68
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 982 644 551
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 1.65 0.75 0.35

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2030 Baseline AM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL2 EBL NBT SBT SBR SBR2 SER SER2
Lane Group Flow (vph) 111 427 696 843 379 130 21 18
v/c Ratio 0.56 0.27 0.67 1.30 0.64 0.18 0.19 0.06
Control Delay 41.5 20.7 28.2 184.9 40.2 19.0 38.2 12.7
Queue Delay 0.0 0.0 2.7 508.3 182.2 1.5 0.0 0.0
Total Delay 41.5 20.7 30.9 693.2 222.4 20.5 38.2 12.7
Queue Length 50th (ft) 54 50 158 ~314 191 29 10 0
Queue Length 95th (ft) #120 83 217 m#416 m#345 m60 31 17
Internal Link Dist (ft) 450 601 94
Turn Bay Length (ft) 100 100 90 90 50 50
Base Capacity (vph) 203 1557 1045 646 592 710 158 312
Starvation Cap Reductn 0 0 0 300 320 432 0 0
Spillback Cap Reductn 0 15 232 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.28 0.86 2.44 1.39 0.47 0.13 0.06

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2030 Baseline AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL NBT SBT
Lane Group Flow (vph) 229 1237 684
v/c Ratio 0.33 1.51 0.85
Control Delay 12.0 254.7 24.5
Queue Delay 0.0 5.8 0.0
Total Delay 12.0 260.6 24.5
Queue Length 50th (ft) 44 ~529 154
Queue Length 95th (ft) 86 #732 #339
Internal Link Dist (ft) 111 295 183
Turn Bay Length (ft)
Base Capacity (vph) 697 820 809
Starvation Cap Reductn 0 7 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.33 1.52 0.85

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2030 Baseline AM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 128 282 110 920 907 163 1477 471 1880
v/c Ratio 0.46 0.24 0.22 1.68 0.61 0.24 3.84dl 0.58 1.43
Control Delay 48.8 25.1 25.4 341.4 25.3 6.9 117.2 5.4 224.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.8 25.1 25.4 341.4 25.3 6.9 117.2 5.4 224.0
Queue Length 50th (ft) 40 68 49 ~443 232 15 ~413 0 ~593
Queue Length 95th (ft) 69 101 93 #565 312 57 #508 70 #691
Internal Link Dist (ft) 526 2242 546 632
Turn Bay Length (ft) 240 230
Base Capacity (vph) 549 1168 489 549 1482 693 1260 812 1318
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.24 0.22 1.68 0.61 0.24 1.17 0.58 1.43

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.



Queues Cumulative 2030 Baseline PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 1305 769 89
v/c Ratio 2.49 1.20 0.20
Control Delay 690.9 122.8 1.0
Queue Delay 4.7 18.6 0.0
Total Delay 695.6 141.4 1.0
Queue Length 50th (ft) ~222 ~255 0
Queue Length 95th (ft) #298 #429 m0
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 525 643 448
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 7 22 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 2.52 1.24 0.20

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2030 Baseline PM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT
Lane Group Flow (vph) 1818 2406
v/c Ratio 0.71 1.93dr
Control Delay 9.5 158.1
Queue Delay 0.0 25.5
Total Delay 9.5 183.5
Queue Length 50th (ft) 92 ~323
Queue Length 95th (ft) m94 m#403
Internal Link Dist (ft) 276 196
Turn Bay Length (ft)
Base Capacity (vph) 2550 1857
Starvation Cap Reductn 0 78
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.71 1.35

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

Queues Cumulative 2030 Baseline PM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT WBT WBR NBT NBR
Lane Group Flow (vph) 1355 562 345 1067 53
v/c Ratio 1.60 0.53 0.66 0.58 0.07
Control Delay 299.4 19.7 18.5 11.0 6.9
Queue Delay 0.0 0.0 0.0 3.5 0.0
Total Delay 299.4 19.7 18.5 14.5 6.9
Queue Length 50th (ft) ~382 87 66 124 8
Queue Length 95th (ft) #499 131 148 174 22
Internal Link Dist (ft) 299 570 197
Turn Bay Length (ft)
Base Capacity (vph) 845 1062 525 1852 812
Starvation Cap Reductn 0 0 0 670 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.60 0.53 0.66 0.90 0.07

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2030 Baseline PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL NBT SBT
Lane Group Flow (vph) 301 1115 1106
v/c Ratio 0.43 2.50 1.37
Control Delay 13.4 698.3 191.6
Queue Delay 0.0 0.0 0.0
Total Delay 13.4 698.3 191.6
Queue Length 50th (ft) 61 ~571 ~450
Queue Length 95th (ft) 114 #768 #654
Internal Link Dist (ft) 111 295 183
Turn Bay Length (ft)
Base Capacity (vph) 693 446 810
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.43 2.50 1.37

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues Cumulative 2030 Baseline PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL2 EBL NBT SBT SBR SBR2 SER SER2
Lane Group Flow (vph) 14 714 1494 475 220 128 83 129
v/c Ratio 0.12 0.52 1.87 0.75 0.30 0.15 0.52 0.31
Control Delay 33.9 21.5 419.9 41.3 18.9 8.4 41.7 7.4
Queue Delay 0.0 0.1 281.1 37.7 1.8 0.5 0.0 0.0
Total Delay 33.9 21.5 701.0 79.1 20.7 8.9 41.7 7.4
Queue Length 50th (ft) 6 84 ~528 119 74 0 34 0
Queue Length 95th (ft) 22 120 #654 m#162 m126 m32 75 40
Internal Link Dist (ft) 450 601 103
Turn Bay Length (ft) 100 100 90 90 50 50
Base Capacity (vph) 116 1372 798 631 722 857 181 414
Starvation Cap Reductn 0 0 0 182 354 455 0 0
Spillback Cap Reductn 0 76 745 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.55 28.19 1.06 0.60 0.32 0.46 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2030 Baseline PM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1709 963 563 928 529
v/c Ratio 1.44 1.15 0.21 0.76 0.70
Control Delay 221.7 107.2 7.1 14.9 7.8
Queue Delay 476.2 0.0 0.0 42.3 0.0
Total Delay 697.9 107.2 7.1 57.2 7.8
Queue Length 50th (ft) ~388 ~257 37 82 0
Queue Length 95th (ft) m#238 #367 53 153 86
Internal Link Dist (ft) 103 400 511
Turn Bay Length (ft)
Base Capacity (vph) 1188 839 2681 1217 759
Starvation Cap Reductn 517 0 0 0 0
Spillback Cap Reductn 0 0 110 359 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 2.55 1.15 0.22 1.08 0.70

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2030 Baseline PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 426 891 183 445 1183 60 1384 1867 1017
v/c Ratio 0.82 0.75 0.35 0.85 0.96 0.12 0.82 2.44 0.60
Control Delay 55.2 34.3 21.8 56.9 50.1 19.7 34.0 669.5 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.2 34.3 21.8 56.9 50.1 19.7 34.0 669.5 25.5
Queue Length 50th (ft) 136 265 67 142 390 21 290 ~1846 175
Queue Length 95th (ft) #201 340 127 #215 #539 50 350 #2114 221
Internal Link Dist (ft) 526 509 546 632
Turn Bay Length (ft) 240 230
Base Capacity (vph) 549 1191 525 549 1236 516 1688 765 1685
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.75 0.35 0.81 0.96 0.12 0.82 2.44 0.60

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2030 Baseline PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 278 536 180 85 798 151 259 737 185 1125
v/c Ratio 0.90 0.73 0.25 0.30 1.32 0.26 2.98 0.54 0.94 0.79
Control Delay 51.7 30.4 4.2 20.8 186.3 16.9 931.0 14.2 79.5 22.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.7 30.4 4.2 20.8 186.3 16.9 931.0 14.2 79.5 22.0
Queue Length 50th (ft) 96 246 0 29 ~582 21 ~249 96 93 212
Queue Length 95th (ft) #245 #428 41 m48 m#702 m54 m#357 m114 #225 296
Internal Link Dist (ft) 468 962 1466 318
Turn Bay Length (ft) 150 70 80
Base Capacity (vph) 312 738 724 368 605 575 87 1360 197 1426
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.73 0.25 0.23 1.32 0.26 2.98 0.54 0.94 0.79

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues Cumulative 2030 Baseline PM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 1224 188 58 897 89 444 689 158 677
v/c Ratio 1.24 0.23 0.57 0.53 0.11 1.85 0.47 0.67 0.46
Control Delay 137.0 3.1 42.2 15.3 3.2 419.5 16.2 34.9 14.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 137.0 3.1 42.2 15.3 3.2 419.5 16.2 34.9 14.8
Queue Length 50th (ft) ~378 3 19 146 0 ~320 111 57 99
Queue Length 95th (ft) #501 34 #80 198 22 #391 157 #151 144
Internal Link Dist (ft) 263 696 2023 423
Turn Bay Length (ft) 140 240 200 100
Base Capacity (vph) 991 815 101 1680 782 240 1459 236 1463
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.24 0.23 0.57 0.53 0.11 1.85 0.47 0.67 0.46

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Existing Plus Project 95th Percentile Queues 

No
. Intersection 

Lane 
Group 

Existing Conditions 
Existing plus Project 

Conditions 
Storage Cap.

(ft) 
Queue 

Length (ft) 
Storage Cap. 

(ft) 
Queue 

Length (ft) 
PM Peak Hour 

1 
Oak Street/ 
5th Street/ 
I-880 SB On-Ramp 

NB TR 100 275 100 275 
SB LT 200 - 200 - 
EB LTR 300 200 300 275 

Bold indicates exceedance of storage capacity. 
All storage capacities and queue lengths rounded to the nearest 25 feet. 
Source: AECOM, 2009. 
 
 
  



Queues Existing plus Project PM
1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 913 684 80
v/c Ratio 1.71 1.07 0.18
Control Delay 346.7 74.1 1.2
Queue Delay 0.0 0.0 0.0
Total Delay 346.7 74.1 1.2
Queue Length 50th (ft) ~135 ~204 0
Queue Length 95th (ft) #202 #275 0
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 533 642 448
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 1.71 1.07 0.18

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Cumulative Year 2015 Baseline Plus Project 95th Percentile Queues 

No. Intersection 
Lane 

Group

Cumulative 2015 
Baseline Conditions

Cumulative 2015 
plus Project Conditions

Storage Cap.
(ft)

Queue 
Length (ft)

Storage Cap. 
(ft) 

Queue 
Length (ft)

AM Peak Hour 

1 
Oak Street/ 
5th Street/ 
I-880 SB On-Ramp 

NB TR 100 150 100 150
SB LT 200 100 200 100
EB LTR 300 250 300 275

12 Jackson Street/ 
Lakeside Drivea 

NB LT 225 600 225 600
SB TR 550 225 550 250
EB LR 125 125 125 75

PM Peak Hour 

1 
Oak Street/ 
5th Street/ 
I-880 SB On-Ramp 

NB TR 100 375 100 375
SB LT 200 25 200 25
EB LTR 300 250 300 275

12 Jackson Street/ 
Lakeside Drivea 

NB LT 225 575 225 575
SB TR 550 500 550 550
EB LR 125 75 125 75

15 
Harrison Street/ 
20th Street/Kaiser Center 
Access Roada 

NB LTR 575 500 575 500

SB 
T 575 175 575 175

R1 575 150 575 150
R2 125 50 125 50

SE LT 150 75 150 75
R 50 25 50 25

EB L2 100 25 100 25
TR 375 125 375 125

17 Harrison Street/ 
Grand Avenue 

NB T 500 400 500 400
R 525 1,450 525 1,475

SB TR 125 175 125 175

EB 
L 250 125 250 125
T 450 275 450 275
R 100 100 100 150

WB 
L 225 175 225 175
T 425 375 425 375
R 100 50 100 50

22 Telegraph Avenue/ 
27th Streeta 

NB L 100 300 100 300
TR 175 100 175 100

SB L 75 150 75 150
TR 150 225 150 225

EB 
L 150 200 150 200
T 475 325 475 325
R 475 50 475 50

WB 
L 150 50 150 50
T 1,000 700 1,000 700
R 1,000 50 1,000 50

Bold indicates exceedance of storage capacity. 
All storage capacities and queue lengths rounded to the nearest 25 feet. 
a Cumulative Year 2015 Baseline Conditions assumes implementation of planned and funded intersection geometry 
changes. 
Source: AECOM, 2009. 
 
  



Queues Cumulative 2015 Baseline plus Project AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 1362 399 161
v/c Ratio 1.39 0.62 0.29
Control Delay 199.2 16.2 11.5
Queue Delay 0.0 0.0 0.0
Total Delay 199.2 16.2 11.5
Queue Length 50th (ft) ~179 74 45
Queue Length 95th (ft) #256 145 m77
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 980 644 551
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 1.39 0.62 0.29

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2015 Baseline plus Project AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL NBT SBT
Lane Group Flow (vph) 176 1019 580
v/c Ratio 0.25 1.24 0.72
Control Delay 11.2 138.9 16.8
Queue Delay 0.0 6.8 0.0
Total Delay 11.2 145.7 16.8
Queue Length 50th (ft) 33 ~390 116
Queue Length 95th (ft) 67 #581 #226
Internal Link Dist (ft) 111 295 183
Turn Bay Length (ft)
Base Capacity (vph) 706 820 810
Starvation Cap Reductn 0 10 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.25 1.26 0.72

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2015 Baseline plus Project PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 1106 660 76
v/c Ratio 2.11 1.03 0.17
Control Delay 523.5 62.2 1.3
Queue Delay 0.0 0.0 0.0
Total Delay 523.5 62.2 1.3
Queue Length 50th (ft) ~179 ~172 0
Queue Length 95th (ft) #251 #354 m1
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 524 643 448
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 2.11 1.03 0.17

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2015 Baseline plus Project PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL NBT SBT
Lane Group Flow (vph) 198 902 946
v/c Ratio 0.28 1.50 1.17
Control Delay 11.5 254.8 107.8
Queue Delay 0.0 0.0 0.0
Total Delay 11.5 254.8 107.8
Queue Length 50th (ft) 37 ~385 ~342
Queue Length 95th (ft) 74 #569 #537
Internal Link Dist (ft) 111 295 183
Turn Bay Length (ft)
Base Capacity (vph) 709 600 809
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.28 1.50 1.17

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues Cumulative 2015 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL2 EBL NBT SBT SBR SBR2 SER SER2
Lane Group Flow (vph) 15 716 1154 439 222 98 82 28
v/c Ratio 0.13 0.52 1.44 0.70 0.31 0.12 0.52 0.08
Control Delay 34.1 20.4 231.2 39.6 19.0 8.6 41.5 10.4
Queue Delay 0.0 0.0 474.5 12.4 1.3 0.4 0.0 0.0
Total Delay 34.1 20.4 705.7 52.0 20.3 9.0 41.5 10.4
Queue Length 50th (ft) 6 80 ~363 109 75 0 34 0
Queue Length 95th (ft) 24 115 #482 158 143 m30 74 19
Internal Link Dist (ft) 450 601 103
Turn Bay Length (ft) 100 100 90 90 75 75
Base Capacity (vph) 116 1388 801 627 723 843 181 333
Starvation Cap Reductn 0 0 0 167 322 450 0 0
Spillback Cap Reductn 0 34 672 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.53 8.95 0.95 0.55 0.25 0.45 0.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2015 Baseline plus Project PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 265 727 201 393 968 49 1488 1397 814
v/c Ratio 0.64 0.60 0.37 0.78 0.72 0.08 0.87 1.80 0.48
Control Delay 49.0 29.9 19.5 52.8 30.8 9.5 36.9 386.1 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.0 29.9 19.5 52.8 30.8 9.5 36.9 386.1 24.3
Queue Length 50th (ft) 84 203 65 124 273 4 320 ~1192 136
Queue Length 95th (ft) 121 266 128 175 370 29 385 #1454 175
Internal Link Dist (ft) 526 509 546 632
Turn Bay Length (ft) 240 230
Base Capacity (vph) 549 1217 550 549 1343 577 1702 775 1683
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.60 0.37 0.72 0.72 0.08 0.87 1.80 0.48

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2015 Baseline plus Project PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 234 451 152 72 732 127 228 604 151 924
v/c Ratio 0.79 0.61 0.21 0.21 1.18 0.21 1.75 0.44 0.60 0.65
Control Delay 37.7 25.6 4.2 20.2 131.6 13.7 387.8 13.5 32.5 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.7 25.6 4.2 20.2 131.6 13.7 387.8 13.5 32.5 17.3
Queue Length 50th (ft) 71 193 0 25 ~504 10 ~187 78 63 147
Queue Length 95th (ft) #185 307 38 m46 m#692 m41 m#299 m98 #136 212
Internal Link Dist (ft) 468 962 1466 318
Turn Bay Length (ft) 150 70 80
Base Capacity (vph) 311 745 712 434 621 597 130 1360 253 1426
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.61 0.21 0.17 1.18 0.21 1.75 0.44 0.60 0.65

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Cumulative Year 2030 Baseline plus Project Conditions  
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Cumulative Year 2030 Baseline plus Project 95th Percentile Queues 

No. Intersection 
Lane 

Group

Cumulative 2030 Baseline
Conditions

Cumulative 2030 plus Project 
Conditions 

Storage Cap.
(ft)

Queue 
Length (ft)

Storage Cap. 
(ft) 

Queue 
Length (ft)

AM Peak Hour 

1 
Oak Street/ 
5th Street/ 
I-880 SB On-Ramp 

NB TR 100 225 100 225
SB LT 200 75 200 75
EB LTR 300 325 300 325

12 Jackson Street/ 
Lakeside Drivea 

NB LT 225 750 225 750
SB TR 550 350 550 375
EB L 125 100 125 100

17 Harrison Street/ 
Grand Avenue 

NB 
T 500 525 500 525
R 525 75 525 75

SB TR 125 700 125 700

EB 
L 250 75 250 75
T 450 125 450 125
R 100 100 100 125

WB 
L 225 575 225 575
T 425 325 425 325
R 100 75 100 75

PM Peak Hour 

1 
Oak Street/ 
5th Street/ 
I-880 SB On-Ramp 

NB TR 100 450 100 450
SB LT 200 - 200 -
EB LTR 300 300 300 325

3 Oak Street/ 
7th Street 

NB TR 200 425 200 425
EB LT 300 100 300 100

6 Oak Street/ 
14th Street 

NB 
LT 175 175 175 200
R 175 25 175 25

EB LT 300 500 300 500

WB 
LT 700 150 700 150
R 175 150 175 175

12 Jackson Street/ 
Lakeside Drivea 

NB TL 225 775 225 775
SB TR 550 675 550 725
EB LR 125 125 125 125

15 
Harrison Street/ 
20th Street/ 
Kaiser Center Access 
Roada 

NB LTR 575 675 575 675

SB 
T 575 225 575 225

R1 575 200 575 200
R2 125 50 125 50

SE 
LT 150 75 150 75
R 50 50 50 50

EB 
L2 100 25 100 25
TR 375 150 375 150

16 Harrison Street/ 
Lakeside Drive 

NB 
L 375 175 375 175
R 375 100 375 100

EB T 225 250 225 250

WB 
L 250 375 250 400
T 500 75 500 75

17 Harrison Street/ NB T 500 350 500 375



  
 E M E R A L D  V I E W S  R E S I D E N T I A L  D E V E L O P M E N T  E I R   
  
 

  

  
  
 
T E C H N I C A L  A P P E N D I X  D  
9 5 t h  P E R C E N T I L E  Q U E U I N G  T A B L E S   A U G U S T  2 0 1 0  
   

   

No. Intersection 
Lane 

Group

Cumulative 2030 Baseline
Conditions

Cumulative 2030 plus Project 
Conditions 

Storage Cap.
(ft)

Queue 
Length (ft)

Storage Cap. 
(ft) 

Queue 
Length (ft)

Grand Avenue R 525 >1,500 525 >1,500
SB TR 125 225 125 225

EB 
L 250 225 250 225
T 450 350 450 350
R 100 150 100 175

WB 
L 225 225 225 225
T 425 550 425 550
R 100 50 100 50

22 Telegraph Avenue/ 
27th Streeta 

NB 
L 100 375 100 375

TR 175 125 175 125

SB 
L 75 225 75 225

TR 150 300 150 300

EB 
L 150 250 150 250
T 475 450 475 450
R 475 50 475 50

WB 
L 150 50 150 50
T 1,000 725 1,000 725
R 1,000 75 1,000 75

26 San Pablo Avenue/ 
West Grand Avenue 

NB 
L 125 400 125 400

TR 325 175 325 175

SB 
L 125 175 125 175

TR 275 150 275 150

EB 
T 500 525 500 525
R 125 50 125 50

WB 
L 100 100 100 100
T 250 200 250 225
R 125 25 125 25

Bold indicates exceedance of storage capacity. 
All storage capacities and queue lengths rounded to the nearest 25 feet. 
a Cumulative Year 2030 Baseline Conditions assumes implementation of planned and funded intersection geometry 
changes. 
Source: AECOM, 2009. 
 
 



Queues Cumulative 2030 Baseline plus Project AM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 1646 483 193
v/c Ratio 1.68 0.75 0.35
Control Delay 328.3 22.0 11.3
Queue Delay 0.0 0.0 0.0
Total Delay 328.3 22.0 11.3
Queue Length 50th (ft) ~241 98 56
Queue Length 95th (ft) #323 #225 m67
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 980 644 551
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 1.68 0.75 0.35

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2030 Baseline plus Project AM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL NBT SBT
Lane Group Flow (vph) 229 1237 702
v/c Ratio 0.33 1.51 0.87
Control Delay 12.0 254.7 26.3
Queue Delay 0.0 5.8 0.0
Total Delay 12.0 260.6 26.3
Queue Length 50th (ft) 44 ~529 160
Queue Length 95th (ft) 86 #732 #352
Internal Link Dist (ft) 111 295 183
Turn Bay Length (ft)
Base Capacity (vph) 697 820 810
Starvation Cap Reductn 0 7 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.33 1.52 0.87

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2030 Baseline plus Project AM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 128 282 123 923 907 163 1505 484 1880
v/c Ratio 0.46 0.24 0.25 1.68 0.61 0.24 3.84dl 0.59 1.44
Control Delay 48.8 25.1 25.8 343.8 25.3 6.9 127.0 5.5 228.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.8 25.1 25.8 343.8 25.3 6.9 127.0 5.5 228.3
Queue Length 50th (ft) 40 68 56 ~445 232 15 ~428 0 ~595
Queue Length 95th (ft) 69 101 102 #568 312 57 #523 71 #694
Internal Link Dist (ft) 526 2242 546 632
Turn Bay Length (ft) 240 230
Base Capacity (vph) 549 1168 489 549 1482 693 1258 821 1309
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.24 0.25 1.68 0.61 0.24 1.20 0.59 1.44

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

Queues Cumulative 2030 Baseline plus Project PM

1: 5th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT SBT
Lane Group Flow (vph) 1327 769 89
v/c Ratio 2.53 1.20 0.20
Control Delay 709.0 122.8 1.0
Queue Delay 0.0 21.2 0.0
Total Delay 709.0 144.0 1.0
Queue Length 50th (ft) ~227 ~255 0
Queue Length 95th (ft) #304 #429 m0
Internal Link Dist (ft) 310 104 207
Turn Bay Length (ft)
Base Capacity (vph) 525 643 448
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 7 25 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 2.56 1.24 0.20

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues Cumulative 2030 Baseline plus Project PM

3: 7th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT NBT
Lane Group Flow (vph) 1818 2441
v/c Ratio 0.71 1.93dr
Control Delay 9.5 165.4
Queue Delay 0.0 25.4
Total Delay 9.5 190.9
Queue Length 50th (ft) 92 ~330
Queue Length 95th (ft) m94 m#411
Internal Link Dist (ft) 276 196
Turn Bay Length (ft)
Base Capacity (vph) 2549 1860
Starvation Cap Reductn 0 77
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.71 1.37

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

Queues Cumulative 2030 Baseline plus Project PM

6: 14th Street & Lakeside Dr. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT WBT WBR NBT NBR
Lane Group Flow (vph) 1355 562 345 1102 53
v/c Ratio 1.60 0.53 0.67 0.60 0.07
Control Delay 299.4 19.7 19.7 11.3 6.9
Queue Delay 0.0 0.0 0.0 4.4 0.0
Total Delay 299.4 19.7 19.7 15.6 6.9
Queue Length 50th (ft) ~382 87 70 130 8
Queue Length 95th (ft) #499 131 #157 183 22
Internal Link Dist (ft) 299 570 197
Turn Bay Length (ft)
Base Capacity (vph) 845 1062 517 1852 812
Starvation Cap Reductn 0 0 0 659 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.60 0.53 0.67 0.92 0.07

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2030 Baseline plus Project PM

12: Jackson Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL NBT SBT
Lane Group Flow (vph) 301 1115 1176
v/c Ratio 0.43 2.50 1.45
Control Delay 13.4 698.3 230.2
Queue Delay 0.0 0.0 0.0
Total Delay 13.4 698.3 230.2
Queue Length 50th (ft) 61 ~571 ~495
Queue Length 95th (ft) 114 #768 #704
Internal Link Dist (ft) 111 295 183
Turn Bay Length (ft)
Base Capacity (vph) 693 446 809
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.43 2.50 1.45

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2030 Baseline plus Project PM

15: 20th Street & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL2 EBL NBT SBT SBR SBR2 SER SER2
Lane Group Flow (vph) 14 745 1500 475 220 128 83 129
v/c Ratio 0.12 0.54 1.88 0.75 0.30 0.15 0.52 0.31
Control Delay 33.9 21.6 423.2 41.3 18.9 8.4 41.7 7.4
Queue Delay 0.0 0.1 277.7 37.7 1.8 0.5 0.0 0.0
Total Delay 33.9 21.7 700.9 79.1 20.7 8.9 41.7 7.4
Queue Length 50th (ft) 6 88 ~531 119 74 0 34 0
Queue Length 95th (ft) 22 125 #657 m#162 m126 m32 75 40
Internal Link Dist (ft) 450 601 103
Turn Bay Length (ft) 100 100 90 90 50 50
Base Capacity (vph) 116 1375 798 631 722 857 181 414
Starvation Cap Reductn 0 0 0 182 354 455 0 0
Spillback Cap Reductn 0 111 755 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.59 34.88 1.06 0.60 0.32 0.46 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues Cumulative 2030 Baseline plus Project PM

16: Harrison Street & Lakeside Drive 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1729 1023 563 928 529
v/c Ratio 1.46 1.22 0.21 0.76 0.70
Control Delay 229.8 135.9 7.1 14.9 7.8
Queue Delay 468.1 0.0 0.0 42.3 0.0
Total Delay 697.9 135.9 7.1 57.2 7.8
Queue Length 50th (ft) ~395 ~285 37 82 0
Queue Length 95th (ft) m#246 #397 53 153 86
Internal Link Dist (ft) 103 400 511
Turn Bay Length (ft)
Base Capacity (vph) 1187 839 2681 1217 759
Starvation Cap Reductn 515 0 0 0 0
Spillback Cap Reductn 0 0 110 359 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 2.57 1.22 0.22 1.08 0.70

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2030 Baseline plus Project PM

17: West Grand Avenue & Harrison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 426 891 235 457 1183 60 1398 1874 1017
v/c Ratio 0.82 0.75 0.45 0.86 0.96 0.12 0.83 2.45 0.60
Control Delay 55.2 34.5 25.0 58.2 50.1 19.7 34.4 673.5 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.2 34.5 25.0 58.2 50.1 19.7 34.4 673.5 25.5
Queue Length 50th (ft) 136 265 97 146 390 21 293 ~1855 175
Queue Length 95th (ft) #201 340 168 #224 #539 50 355 #2123 221
Internal Link Dist (ft) 526 509 546 632
Turn Bay Length (ft) 240 230
Base Capacity (vph) 549 1186 523 549 1236 516 1688 765 1685
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.75 0.45 0.83 0.96 0.12 0.83 2.45 0.60

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Queues Cumulative 2030 Baseline plus Project PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 278 536 180 85 798 151 259 739 185 1131
v/c Ratio 0.90 0.73 0.25 0.30 1.32 0.26 2.98 0.54 0.94 0.79
Control Delay 51.7 30.4 4.2 21.0 186.4 17.3 931.0 14.2 80.7 22.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.7 30.4 4.2 21.0 186.4 17.3 931.0 14.2 80.7 22.3
Queue Length 50th (ft) 96 246 0 29 ~582 21 ~248 96 93 215
Queue Length 95th (ft) #245 #428 41 m48 m#702 m55 m#357 m114 #225 299
Internal Link Dist (ft) 468 962 1466 318
Turn Bay Length (ft) 150 70 80
Base Capacity (vph) 312 738 724 368 605 574 87 1360 196 1425
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.73 0.25 0.23 1.32 0.26 2.98 0.54 0.94 0.79

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Queues Cumulative 2030 Baseline plus Project PM

26: West Grand Avenue & San Pablo Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 1244 188 58 907 89 444 689 158 677
v/c Ratio 1.26 0.23 0.59 0.54 0.11 1.85 0.47 0.67 0.46
Control Delay 146.7 3.3 43.8 15.4 3.2 419.5 16.2 34.9 14.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 146.7 3.3 43.8 15.4 3.2 419.5 16.2 34.9 14.9
Queue Length 50th (ft) ~389 4 19 148 0 ~320 111 57 100
Queue Length 95th (ft) #512 35 #81 201 22 #391 157 #151 145
Internal Link Dist (ft) 263 696 2023 423
Turn Bay Length (ft) 140 240 200 100
Base Capacity (vph) 989 813 99 1680 782 240 1459 236 1461
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.26 0.23 0.59 0.54 0.11 1.85 0.47 0.67 0.46

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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COLLISION SUMMARY WORKSHEETS





































































































APPENDIX B-6

PEAK HOUR SIGNAL WARRANT WORKSHEETS
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Existing plus Project Conditions  





Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Existing plus Project _PM

Intersection: 11
th
 Street / Oak Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 934

Highest Approaches – Minor Street 57

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour

Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Existing plus Project _AM

Intersection: 11
th
 Street / Oak Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 912

Highest Approaches – Minor Street 56

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour



Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Existing plus Project _PM

Intersection: 19
th
 Street / Jackson Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 131

Highest Approaches – Minor Street 205

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour

Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Existing plus Project _AM

Intersection: 19
th
 Street / Jackson Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 225

Highest Approaches – Minor Street 170

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour



Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Existing plus Project _PM

Intersection: 19
th
 Street / Alice Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 227

Highest Approaches – Minor Street 139

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour

Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Existing plus Project _AM

Intersection: 19
th
 Street / Alice Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 294

Highest Approaches – Minor Street 78

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour
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Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Near Term plus Project _PM

Intersection: 11
th
 Street / Oak Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 1117

Highest Approaches – Minor Street 71

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour

Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Near Term plus Project _AM

Intersection: 11
th
 Street / Oak Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 1122

Highest Approaches – Minor Street 69

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour



Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Near Term plus Project _PM

Intersection: 19
th
 Street / Jackson Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 155

Highest Approaches – Minor Street 228

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour

Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Near Term plus Project _AM

Intersection: 19
th
 Street / Jackson Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 275

Highest Approaches – Minor Street 208

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour



Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Near Term plus Project _PM

Intersection: 19
th
 Street / Alice Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 269

Highest Approaches – Minor Street 155

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour

Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Near Term plus Project _AM

Intersection: 19
th
 Street / Alice Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 337

Highest Approaches – Minor Street 96

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour
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Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Cumulative plus Project _PM

Intersection: 11
th
 Street / Oak Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 1295

Highest Approaches – Minor Street 87

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour

Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Cumulative plus Project _AM

Intersection: 11
th
 Street / Oak Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 1362

Highest Approaches – Minor Street 83

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour



Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Cumulative plus Project _PM

Intersection: 19
th
 Street / Jackson Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 190

Highest Approaches – Minor Street 257

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour

Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Cumulative plus Project _AM

Intersection: 19
th
 Street / Jackson Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 333

Highest Approaches – Minor Street 253

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour



Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Cumulative plus Project _PM

Intersection: 19
th
 Street / Alice Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 331

Highest Approaches – Minor Street 174

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour

Traffic Signal Warrants Worksheet
Warrant 3: Peak Hour
(from the MUTCD 2003 California Supplement)

Scenario: Cumulative plus Project _AM

Intersection: 19
th
 Street / Alice Street

PART A or PART B SATISFIED YES  NO

PART A SATISFIED YES  NO
(All parts 1, 2, and 3 below must be satisfied)

1. The total delay experienced for traffic on one minor street approach
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-
lane approach and five vehicle-hours for a two-lane approach; AND Yes  No

2. The volume on the same minor street approach equals or exceeds 100 vph
for one moving lane of traffic or 150 vph for two moving lanes; AND Yes  No

3. The total entering volume serviced during the hour equals or exceeds 800
vph for intersections with four or more approaches or 650 vph for
intersections with three approaches. Yes  No

PART B SATISFIED YES  NO

APPROACH LANES One
2 or
More

Both Approaches – Major Street 413

Highest Approaches – Minor Street 116

The plotted points for vehicles per hour on major streets (both approaches) and the corresponding per hour higher
volume minor street approach (one direction only) for one hour (any consecutive 15 minute period) fall above the
applicable curves in MUTCD Figure 4C-3.

Figure 4C-3.Warrant 3, Peak Hour
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SUPPLEMENTARY ANALYSES - PLANNED TRANSPORTATION 
IMPROVEMENTS 
 
This section summarizes the supplementary analyses of future-year traffic operations assuming 
the planned AC Transit Bus Rapid Transit (BRT) project is completed, and briefly discusses other 
planned improvements which may affect transportation facilities analyzed as part of this EIR.  No 
supplementary analyses have been conducted for the additional improvements, which include the 
Harrison Street / Oakland Avenue Community Transportation Plan, Broadway Retail Corridor 
Specific Plan, and I-880 Broadway / Jackson Street Interchange. 
 
It should be noted that none of these improvements are fully funded and approved, and the 
analysis results presented here only to inform decision makers and the public. 
 
1. AC Transit Bus Rapid Transit (BRT) 
 
AC Transit has proposed converting the existing 1R-International Rapid into a full BRT service. 
The 1R currently operates with some BRT features, such as widely-spaced stops at key 
destinations and transfer points, vehicles designed for easy boarding and alighting, real-time 
schedules, and transit signal priority. However, AC Transit plans on implementing additional 
features for the service in the near future, including bus-only median and side-running transitways 
and stations along the line, completing BRT treatments for a corridor stretching from Berkeley 
through Downtown Oakland to San Leandro via Telegraph Avenue and International Boulevard. 
 
In the vicinity of the project, these improvements would generally require the removal of one 
through lane in each direction along Telegraph Avenue, narrowing the roadway to one vehicular 
lane in each direction. Buses would run in a protected median, with left turn pockets for autos 
provided at key intersections. Along Broadway, no travel lanes would be removed and buses 
would operate in mixed flow lanes. Along 11th and 12th Streets in Downtown Oakland, the BRT 
service would operate in a side-running configuration, removing one lane of through traffic and 
eliminating some parking to allow for bulbouts at stations. 
 
Although the BRT is expected to be in service in 2015, the project is only partially funded and 
not yet approved. As a result, implementation has not been assumed under Cumulative Year 2015 
Baseline Conditions or Cumulative Year 2030 Baseline Conditions analysis scenarios presented 
in the 222 19th Street Transportation Study. However, supplementary analysis is provided below 
for Cumulative Year 2015 Baseline Conditions and Cumulative Year 2030 Baseline Conditions 
assuming the proposed BRT is in service.  The following seven (7) study intersections, located 
along the BRT corridor, were analyzed: 
 

 Outside Downtown 

22. Telegraph Avenue / 27th Street. 
 

 Within Downtown 

4.  Oak Street / 11th Street; 
5. Oak Street / 12th Street; 
8. Madison Street / 11th Street; 
9. Madison Street / 12th Street; 
14. Harrison Street / 12th Street; and, 
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18. Broadway  / 20th Street. 
 
Additionally, the following study roadway segment was analyzed: 
 

 Non-Caltrans Facility 

5. Telegraph Avenue, between 20th Street and 27th Street. 
 
It should be noted that the supplementary analysis presented here conservatively assumes the 
following effects to be negligible: 
 

 Reduction in traffic volumes along the BRT corridor as a result of drivers switching to 
other parallel corridors due to reduced roadway capacity; 

 Reduction in traffic volumes along the BRT corridor and parallel corridors as a result of 
drivers opting to make trips to other destinations outside of the area or deciding not to 
make a trip at all; and, 

 Reduction in traffic volumes along the BRT corridor as a result of drivers switching to 
other modes, primarily the new BRT service. 

 
Although the BRT Draft Environmental Impact Statement / Environmental Impact Report (DEIS 
/ DEIR) provide basic screenline volume changes for the BRT corridor and adjacent parallel 
arterials, the actual volume changes as a result of the BRT are dependent on a multitude of factors 
including, but not limited to, roadway and intersection configurations and BRT service 
characteristics. As a result, the BRT’s net effect on trip-making characteristics and driver 
behavior along the corridor is difficult to estimate at the microscopic level of intersections. In 
addition, the BRT DEIS / DEIR did not analyze all intersections being analyzed in this EIR. 
Given the above considerations, no changes to volumes were assumed after implementation of the 
BRT. This is a conservative assumption, as it is expected that the BRT would result in decreased 
volumes along Telegraph Avenue (and a corresponding increase in volumes along most parallel 
arterials in the corridor). 
 
a. Cumulative Year 2015 Baseline plus Project Intersection Operations.  Intersection 
LOS results for Cumulative Year 2015 Baseline Conditions and Cumulative Year Baseline 2015 
plus Project Conditions are summarized in Table 5.  
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Table 5: Cumulative Year 2015 Baseline plus Project Conditions Intersection Levels of 
Service – With BRT 

No. Intersection 
Traffic 
Control 

Peak 
Hour 

Cumulative 2015 
Conditions 

Cumulative 2015 
plus Project 
Conditions 

LOS Delay LOS Delay 

Outside Downtown 

22 Telegraph Avenue / 
27th Street Signalized 

AM C 25.0 C 25.3 

PM E 64.5 F >120.0 

Within Downtown 

4 Oak Street / 
11th Street(1) OWSC 

AM B 11.1 B 11.1 

PM B 11.1 B 11.2 

5 Oak Street / 
12th Street Signalized 

AM B 14.9 B 15.0 

PM B 14.2 B 14.4 

8 Madison Street /  
11th Street Signalized 

AM B 11.0 B 11.3 

PM A 9.9 A 9.9 

9 Madison Street /  
12th Street Signalized 

AM B 13.2 B 14.4 

PM A 9.9 A 9.9 

14 Harrison Street /  
12th Street Signalized 

AM B 19.4 B 19.3 

PM B 17.2 B 17.3 

18 Broadway /  
20th Street Signalized 

AM B 14.3 B 14.8 

PM C 21.3 C 21.7 

Source: AECOM, 2009. 
Bold indicates intersections operating at LOS E (outside downtown) or LOS F (outside and within downtown). 
OWSC = One-Way Stop-Controlled 
(1) Analyzed for worst-approach. 

 
As shown in Table 5, the project is expected to slightly increase delays at several study 
intersections.  The following intersections are expected to operate at unacceptable conditions 
under Cumulative Year 2015 Baseline plus Project Conditions: 
 

 Outside Downtown 

22. Telegraph Avenue / 27th Street (PM). 
 
Average delay at the Harrison Street / 12th Street intersection would decrease under project 
scenarios due to the project adding traffic to movements which are under capacity (non-critical 
movements) and underutilizing the green time allotted by the signal, thereby resulting in a higher 
vehicle throughput and reduced overall intersection average delay. 
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b. Cumulative Year 2015 Baseline plus Project Intersection Impacts and Mitigation 
Measures.   
 

 Telegraph Avenue / 27th Street (PM) 
The intersection of Telegraph Avenue / 27th Street would operate at LOS F in the 
PM peak hour under Cumulative Year 2015 Baseline Conditions and Cumulative 
Year 2015 Baseline plus Project Conditions.  Because the project would cause the 
intersection to degrade to worse than LOS E, the project would potentially 
contribute to a significant cumulative impact at this intersection. 

 
Mitigation Measure TRANS-6: Due to the high volume of traffic traveling along 
Telegraph Avenue in the PM peak period, any proposed mitigation measure would 
require the addition of one lane along Telegraph Avenue.  Given that the project 
proposes the elimination of one travel lane in the northbound and southbound 
directions, there are no feasible measures to mitigate the project’s impacts.  
Therefore, the project’s impacts on this intersection are significant and 
unavoidable. 
 
Significance after Implementation of Mitigation: Significant and Unavoidable 
(SU). 

 
c. Cumulative Year 2030 Baseline plus Project Intersection Operations.  Intersection 
LOS results for Cumulative Year 2030 Baseline Conditions and Cumulative Year Baseline 2015 
plus Project Conditions are summarized in Table 6.  
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Table 6: Cumulative Year 2030 Baseline plus Project Conditions Intersection Levels 
of Service – With BRT 

No. Intersection 
Traffic 
Control 

Peak 
Hour 

Cumulative 2030 
Conditions 

Cumulative 2030 
plus Project 
Conditions 

LOS Delay LOS Delay 

Outside Downtown 

22 Telegraph Avenue / 
27th Street Signalized 

AM D 40.9 D 43.3 

PM F >120.0 F >120.0 

Within Downtown 

4 Oak Street / 
11th Street(1) OWSC 

AM B 11.9 B 11.9 

PM B 11.9 B 12.0 

5 Oak Street / 
12th Street Signalized 

AM B 18.1 C 20.2 

PM B 16.3 B 16.6 

8 Madison Street /  
11th Street Signalized 

AM B 11.1 B 11.5 

PM B 11.1 B 11.1 

9 Madison Street /  
12th Street Signalized 

AM E 57.8 E 58.3 

PM B 11.4 B 11.4 

14 Harrison Street /  
12th Street Signalized 

AM C 20.5 C 20.6 

PM B 19.0 B 19.1 

18 Broadway /  
20th Street Signalized 

AM B 16.1 B 16.4 

PM D 37.4 D 37.9 

Source: AECOM, 2009. 
Bold indicates intersections operating at LOS E (outside downtown) or LOS F (outside and within downtown). 
OWSC = One-Way Stop-Controlled 
(1) Analyzed for worst-approach. 
 

As shown in Table 6, the project is expected to slightly increase delays at several study 
intersections.  The following intersections are expected to operate at unacceptable conditions 
under Cumulative Year 2030 Baseline plus Project Conditions: 
 

 Outside Downtown 

22. Telegraph Avenue / 27th Street (PM). 
 
The project would not result in a significant impact at the following intersection: 
 

 Telegraph Avenue / 27th Street (PM) 
The intersection of Telegraph Avenue / 27th Street would operate at LOS F in the 
PM peak hour under Cumulative Year 2030 Baseline Conditions and Cumulative 
Year 2030 Baseline plus Project Conditions, the addition of project-generated 
traffic would not cause an increase in v/c ratio above the three (3) percent threshold 
of significance. 
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d. Cumulative Year 2015 Baseline plus Project Conditions CMP and MTS Roadway 
Segment Level of Service. The Cumulative Year 2015 Baseline plus Project Conditions AM and 
PM peak hour roadway segment LOS for the study roadway segment is summarized in Table 7.  
 
Table 7:  Cumulative Year 2015 Baseline plus Project CMP and MTS Roadway 
Segment Levels of Service – With BRT 

No. Roadway Segment Direction 

Cumulative 2015 
Conditions 

Cumulative 2015 
plus Project 
Conditions 

LOS v/c LOS v/c 

AM Peak Hour 

5 Telegraph Avenue 
between 20th Street and 27th Street 

NB C 0.65 C 0.65 

SB E 0.90 E 0.90 

PM Peak Hour 

5 Telegraph Avenue 
between 20th Street and 27th Street 

NB F 1.01 F 1.01 

SB D 0.78 D 0.79 

Source: AECOM, 2009. 
Bold indicates roadway segment operating at LOS F. 
 

As shown in Table 7, the project is expected to slightly increase the v/c ratio on this study 
roadway segment during the PM peak hour in the southbound direction.  The following 
roadway segment is expected to operate at unacceptable conditions (LOS F) under 
Cumulative Year 2015 plus Project Conditions: 
 

 Non-Caltrans Facility 

5. Telegraph Avenue, between 20th Street and 27th Street (NB PM). 
 
The project would not result in a significant impact on the following roadway segment: 
 

 Telegraph Avenue, between 20th Street and 27th Street (NB PM) 
The increase in v/c ratio as a result of project traffic is less than the three (3) 
percent threshold of significance.  Therefore, the project is not expected to cause 
significant impacts to operations on this roadway segment and no mitigation 
measures are required. 

 
e. Cumulative Year 2030 Baseline plus Project Conditions CMP and MTS Roadway 
Segment Level of Service. The Cumulative Year 2030 Baseline plus Project Conditions AM and 
PM peak hour roadway segment LOS for the study roadway segment is summarized in Table 8.  
 
 



  
 E M E R A L D  V I E W S  R E S I D E N T I A L  D E V E L O P M E N T  E I R   
  
 

  

  
  
 
T E C H N I C A L  A P P E N D I X  D  
S U P P L E M E N T A R Y  A N A L Y S E S  –  P L A N N E D  T R A N S P O R T A T I O N  I M P R O V E M E N T S  A U G U S T  2 0 1 0  
   

   

Table 8:  Cumulative Year 2030 Baseline plus Project CMP and MTS Roadway 
Segment Levels of Service – With BRT 

No. Roadway Segment Direction 

Cumulative 2030 
Conditions 

Cumulative 2030 
plus Project 
Conditions 

LOS v/c LOS v/c 

AM Peak Hour 

5 Telegraph Avenue 
between 20th Street and 27th Street 

NB D 0.76 D 0.76 

SB F 1.10 F 1.10 

PM Peak Hour 

5 Telegraph Avenue 
between 20th Street and 27th Street 

NB F 1.20 F 1.20 
SB E 0.96 E 0.96 

Source: AECOM, 2009. 
Bold indicates roadway segment operating at LOS F. 
 
 

As shown in Table 8, the project is not expected increase the v/c ratio on this study roadway 
segment during the AM or PM peak hours.  The following roadway segment is expected to 
operate at unacceptable conditions (LOS F) under Cumulative Year 2030 plus Project 
Conditions: 
 

 Non-Caltrans Facility 

5. Telegraph Avenue, between 20th Street and 27th Street (SB AM / NB PM). 
 
The project would not result in a significant impact on the following roadway segment: 
 

 Telegraph Avenue, between 20th Street and 27th Street (SB AM and NB PM) 
The increase in v/c ratio as a result of project traffic is less than the three (3) 
percent threshold of significance.  Therefore, the project is not expected to cause 
significant impacts to operations on this roadway segment and no mitigation 
measures are required. 

 
Conclusions. Based on the intersection analysis results, the project would result in 

significant impacts at the intersection Telegraph Avenue / 27th Street under Cumulative 
Year 2015 Baseline plus Project Conditions; no project-related impact was identified 
under Cumulative Year 2030 Baseline plus Project Conditions. Without the BRT, a 
significant project-related impact was identified at this intersection for Cumulative Year 
2015 Baseline plus Project Conditions; no project impact was identified under 
Cumulative Year 2030 Baseline plus Project Conditions.  As a result, assuming 
construction and implementation of the BRT, the project would not result in any 
additional impacts at the seven (7) study intersections. 
 
Based on the roadway segment analysis results, assuming construction and implementation of the 
BRT, the project would not result in a significant impact at the CMP and MTS roadway segment 
on Telegraph Avenue, between 20th Street and 27th Street under Cumulative Year 2015 Baseline 
plus Project Conditions or Cumulative Year 2030 Baseline plus Project Conditions. 
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2. Other Planned Transportation Improvements 
 
In addition to the above improvements for which a separate supplementary analysis was 
conducted, other transportation improvements in various stages of planning are discussed below. 
 
a. Harrison Street/Oakland Avenue Community-Based Transportation Plan (CBTP) 
Study.  The Harrison Street/Oakland Avenue Community-Based Transportation Plan (CBTP) 
Study is a planning effort that proposes a series of multi-modal improvements (bulbouts, 
sidewalks, improved crossings), bicycle improvements, transit improvements (bus bulbouts, bus 
stop relocations), as well as possible roadway closures and road diets.  However, the CBTP Study 
was not included in the DEIR’s assumptions of planned transportation network changes. The 
Harrison-Oakland couplet has not undergone environmental review, has not been approved by the 
City, is not a funded project, and did not have final designs at the time of preparation of the 
DEIR. Consistent with City practice, this study was therefore not assumed as part of the planned 
transportation network changes and was not assumed in the analysis. 
 
However, the City has examined the potential effects of the Emerald Views Development Project 
on a street network that would include the Harrison-Oakland couplet scheme. The DEIR 
evaluated one intersection (Harrison Street/Grand Avenue) that was also evaluated in the CBTP 
Study.  The findings from this DEIR and the CBTP Study for the Harrison Street /Grand Avenue 
intersection are summarized below and in Table 9.  
 

Reasons for Different Findings.  There are several reasons that the two studies would 
have different results: 
 

 This DEIR analyzes future forecasted conditions based on ACCMA Model year 2030.  
The CBTP Study analyzed future forecasted conditions based on ACCMA Model year 
2035. 

 The Harrison Street/Oakland Avenue Study has assumed fundamental shifts in traffic 
patterns by converting one-directional traffic flow on Harrison Street and Oakland 
Avenue to two-way traffic flow north of I-580 and reduced travel lane capacity on these 
streets south of I-580. 

 The two studies collected existing traffic data at different times. The existing traffic data 
is used as the basis for developing the 2030 traffic forecasts. So, using different existing 
traffic assumptions will result in different forecasts. 

 The signal timing parameters between the two studies were different in the 2030 and 
2035 scenarios. This EIR analysis held existing signal timing unchanged under future 
scenarios (as is proper), whereas the Harrison-Oakland corridor study optimized the 
timing for their future scenarios. The technical analyst doing the intersection analyses 
must make determinations regarding several signal timing parameters such as green time 
allocation to each traffic movement. These parameters are different between the two 
studies but both are within standard engineering practice. 

 
It is particularly important to note that the proposed Project is expected to contribute less than one 
percent of change in the total traffic using the Harrison Street and Oakland Avenue. This level of 
change is negligible compared to the overall change in traffic patterns which the CBTP Study is 
based. 
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However, even with these differences the intersection analysis results are similar, indicating that 
conclusions drawn from the CBTP Study would also be applicable to this DEIR analysis. 
 
Harrison Street / Grand Avenue (CBTP Study Intersection #11).  The CBTP Study 
recommended only minor changes at this intersection, including addition of a bulbout on the 
northeast corner of the intersection and relocation of the nearside bus stop on the west side of 
Harrison Street to a farside location. 

This DEIR identifies that project-generated traffic, when added to other cumulative traffic vear  
2030 would not adversely impact this intersection.  Although this intersection would operate at 
LOS F under Cumulative plus Project conditions during the AM and PM peak hour, however the 
addition of Project-generated traffic to other cumulative traffic by year 2030, would not increase 
the v/c ratio by more than three percent during the AM or PM peak hour.  Therefore, no impact 
has been identified and no mitigation measures have been recommended at this intersection in 
this DEIR.   
 
The difference in LOS and delay between the DEIR and the CBTP Study is primarily due to 
different volumes as a result of the use of different ACCMA travel demand models.  In particular, 
there are substantial differences in baseline volumes on the northbound left-turn, eastbound right-
turn, and westbound left-turn and through movements which stem from the use of different 
versions of the ACCMA model. 

 
Table 9:  Proposed Project Year 2030 (With Project) and Harrison/Oakland Corridor 
Year 2035 (With Improvements) LOS Comparison 

No. Intersection 
Traffic 
Control 

Peak 
Hour 

Emerald Views 
Cumulative LOS 

(2030) 

Harrison/Oakland 
Cumulative LOS 

(2035) 

LOS Delay LOS Delay 

Within Downtown 

17 Harrison Street / Grand 
Avenue Signalized 

AM F > 120.0 D 46.1 

PM F > 120.0 F 94.6 
Sources: Dowling Associates, Harrison Street/Oakland Avenue Corridor CBTP (P08-90) Concept Plan Analysis 
Memorandum, September 2009; Design, Community and Environment, Harrison Street/Oakland Avenue Corridor CTP, 
February 2010; AECOM, 2010. 
Notes: 
Bold indicates intersections operating at LOS F. 

 
Conclusions.  In conclusion, while the two studies utilized different model years and have 

different intersection analysis results, traffic generated by the proposed project would not 
substantially change the characterization of traffic operations in Year 2030 as presented in this 
DEIR, or in Year 2035 as presented in the CBTP Study. Furthermore, this project is not 
responsible for implementing any of the Harrison/Oakland Avenue Study improvements for the 
reasons stated above. 
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b. Broadway Retail Corridor Specific Plan.  This planning effort will outline the details for 
rezoning and redevelopment of the Broadway Auto Row along Broadway between 23rd Street 
and 29th Street. Currently occupied primarily by car dealerships and surface parking, the plan 
proposes to transform this stretch of Broadway into a mixed-use corridor with residential units 
above ground-floor retail uses. The plan would likely result in substantial changes to traffic 
volumes and circulation, as well as intersection, roadway, pedestrian, and transit facilities in the 
area. Possible transportation-related improvements being considered are improved pedestrian and 
bicycle facilities to improve access to transit stops and stations and enhance circulation within the 
area by non-auto modes. Opportunities to redesign existing transit services or implement new 
services such as special shuttles will also be considered and the possibility of improvements to 
bus stops such as shelters, information, and signage will also be evaluated. These improvements 
could affect the following study intersections in this EIR: 
 

 Outside Downtown 

20. Broadway / 27th Street. 
 

 Within Downtown 

19. Broadway / West Grand Avenue. 
 
Because a finalized plan has not yet approved or funded, potential effects as a result of the 
Broadway Retail Corridor Specific Plan were not assumed under Cumulative Year 2015 Baseline 
Conditions and Cumulative Year 2030 Baseline Conditions scenarios. 
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c. I-880 Broadway / Jackson Street Interchange. A Caltrans Project Study Report (PSR) is 
currently being prepared by the Alameda County Transportation Improvement Authority 
(ACTIA) and the City of Alameda, improving traffic operations and circulation in the area around 
the I-880 Broadway / Jackson Street Interchange. Although the project is not yet fully funded, it 
could include any of the following elements: 
 

 Construction of a new I-880 southbound off-ramp at Martin Luther King, Jr. Way, 
relieving traffic using the southbound off-ramp at Broadway; 

 Reconstruction of the I-880 northbound off-ramp at Broadway to allow vehicles to 
directly access the Webster Tube; 

 Improvements to the existing Traffic Operations System (TOS) at the Posey / Webster 
Tubes, I-880, and I-980; and, 

 Improvements along 6th Street leading to a new I-880 northbound on-ramp at Market 
Street. 

 
These elements would affect circulation patterns in the area but is not expected to affect any study 
intersection in this EIR. 

 
Caltrans have submitted its comments on the Draft PSR to ACTIA, with the final PSR set for 
completion by late 2009. Since the project is not fully funded nor approved and it is currently 
unclear how the various improvements would affect operations at study intersections in this EIR 
located in the vicinity of the interchange, this improvement project was not assumed under 
Cumulative Year 2015 Baseline Conditions and Cumulative Year 2030 Baseline Conditions 
scenarios. 
  





APPENDIX B-8

SUPPLEMENTARY ANALYSES LEVEL OF SERVICE
CALCULATION WORKSHEETS





  
  2 2 2  1 9 T H  S T R E E T  T R A N S P O R T A T I O N  S T U D Y  
 

 

 
 
 
T E C H N I C A L  A P P E N D I X  B  F E B R U A R Y  2 0 1 1  
 
    

 
 
 
 
 
 
 
 
 
 

Intersection LOS Calculation Worksheets 
 AC Transit Bus Rapid Transit (BRT) 

  





  
  2 2 2  1 9 T H  S T R E E T  T R A N S P O R T A T I O N  S T U D Y  
 

 

 
 
 
T E C H N I C A L  A P P E N D I X  B  F E B R U A R Y  2 0 1 1  
 
    

 
 
 
 
 
 
 
 
 
 

Cumulative Year 2015 Baseline Conditions   





HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 69 0 0 1113 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 75 0 0 1124 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 293 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 293 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 89 100 100
cM capacity (veh/h) 667 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 75 281 281 281 281
Volume Left 75 0 0 0 0
Volume Right 0 0 0 0 0
cSH 667 1700 1700 1700 1700
Volume to Capacity 0.11 0.17 0.17 0.17 0.17
Queue Length 95th (ft) 9 0 0 0 0
Control Delay (s) 11.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1758 81 338 824 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.0
Lane Util. Factor 0.91 1.00 0.86
Frpb, ped/bikes 1.00 0.93 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 5085 1467 6164
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 5085 1467 6164
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1812 88 363 896 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 8 0 3 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1812 80 0 1256 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm Perm
Protected Phases 6 4
Permitted Phases 6 4
Actuated Green, G (s) 29.9 29.9 20.6
Effective Green, g (s) 29.9 29.9 20.6
Actuated g/C Ratio 0.50 0.50 0.34
Clearance Time (s) 5.5 5.5 4.0
Lane Grp Cap (vph) 2534 731 2116
v/s Ratio Prot c0.36
v/s Ratio Perm 0.05 0.20
v/c Ratio 0.72 0.11 0.59
Uniform Delay, d1 11.7 8.0 16.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.3 1.2
Delay (s) 13.5 8.3 17.5
Level of Service B A B
Approach Delay (s) 0.0 13.2 17.5 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 415 149 0 0 0 0 0 0 42 807 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.95 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 5085 1503 5068
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 5085 1503 5068
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 0 451 162 0 0 0 0 0 0 46 849 0
RTOR Reduction (vph) 0 0 44 0 0 0 0 0 0 0 10 0
Lane Group Flow (vph) 0 451 118 0 0 0 0 0 0 0 885 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 23.0 23.0 26.0
Effective Green, g (s) 23.0 23.0 26.0
Actuated g/C Ratio 0.38 0.38 0.43
Clearance Time (s) 5.5 5.5 5.5
Lane Grp Cap (vph) 1949 576 2196
v/s Ratio Prot c0.09
v/s Ratio Perm 0.08 0.17
v/c Ratio 0.23 0.20 0.40
Uniform Delay, d1 12.5 12.4 11.7
Progression Factor 0.75 0.60 1.01
Incremental Delay, d2 0.3 0.8 0.4
Delay (s) 9.6 8.2 12.2
Level of Service A A B
Approach Delay (s) 9.2 0.0 0.0 12.2
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 39.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 434 1569 0 0 0 0 0 450 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.91 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.98
Flt Protected 0.99 1.00
Satd. Flow (prot) 4992 4927
Flt Permitted 0.99 1.00
Satd. Flow (perm) 4992 4927
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 0 0 472 1618 0 0 0 0 0 459 90
RTOR Reduction (vph) 0 0 0 0 88 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 2002 0 0 0 0 0 546 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2163 2176
v/s Ratio Prot c0.11
v/s Ratio Perm 0.40
v/c Ratio 0.93 0.25
Uniform Delay, d1 16.1 10.5
Progression Factor 0.47 1.00
Incremental Delay, d2 6.2 0.3
Delay (s) 13.8 10.8
Level of Service B B
Approach Delay (s) 0.0 13.8 0.0 10.8
Approach LOS A B A B

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

14: 12th St. & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 63 1026 95 149 609 0 0 108 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 0.95 1.00
Frt 0.99 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 5011 3505 1780
Flt Permitted 1.00 0.85 1.00
Satd. Flow (perm) 5011 2997 1780
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 68 1115 103 162 662 0 0 117 57
RTOR Reduction (vph) 0 0 0 0 17 0 0 0 0 0 8 0
Lane Group Flow (vph) 0 0 0 0 1269 0 0 824 0 0 166 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1796 1573 935
v/s Ratio Prot 0.09
v/s Ratio Perm 0.25 c0.27
v/c Ratio 0.71 0.52 0.18
Uniform Delay, d1 16.5 9.3 7.5
Progression Factor 1.54 1.00 1.00
Incremental Delay, d2 1.0 1.3 0.4
Delay (s) 26.5 10.6 7.9
Level of Service C B A
Approach Delay (s) 0.0 26.5 10.6 7.9
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 8 160 61 48 154 111 60 476 71 67 410 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91
Frpb, ped/bikes 1.00 0.93 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.94 0.98 0.99
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1855 1473 1642 1657 3408 4978
Flt Permitted 0.98 1.00 0.63 1.00 0.86 0.79
Satd. Flow (perm) 1829 1473 1095 1657 2954 3962
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 174 66 52 167 121 65 512 77 73 446 28
RTOR Reduction (vph) 0 0 42 0 44 0 0 17 0 0 10 0
Lane Group Flow (vph) 0 183 24 52 244 0 0 637 0 0 537 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6
Actuated Green, G (s) 22.0 22.0 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 671 540 402 608 1481 1189
v/s Ratio Prot c0.15 c0.05
v/s Ratio Perm 0.10 0.02 0.05 c0.16 0.14
v/c Ratio 0.27 0.04 0.13 0.40 0.43 0.45
Uniform Delay, d1 13.4 12.2 12.6 14.1 10.1 17.0
Progression Factor 0.93 0.87 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.1 0.7 2.0 0.9 1.2
Delay (s) 13.4 10.7 13.3 16.1 11.0 18.2
Level of Service B B B B B B
Approach Delay (s) 12.7 15.7 11.0 18.2
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 360 392 145 45 263 112 87 375 23 48 356 139
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1863 1546 1763 1863 1520 1763 1842 1765 1774
Flt Permitted 0.40 1.00 1.00 0.47 1.00 1.00 0.16 1.00 0.29 1.00
Satd. Flow (perm) 745 1863 1546 873 1863 1520 303 1842 539 1774
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 391 426 158 49 286 122 91 408 25 52 387 151
RTOR Reduction (vph) 0 0 85 0 0 78 0 3 0 0 18 0
Lane Group Flow (vph) 391 426 73 49 286 44 91 430 0 52 520 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 47.4 39.1 39.1 34.8 31.0 31.0 28.6 28.6 28.6 28.6
Effective Green, g (s) 47.4 39.1 39.1 34.8 31.0 31.0 28.6 28.6 28.6 28.6
Actuated g/C Ratio 0.56 0.46 0.46 0.41 0.36 0.36 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 559 857 711 397 679 554 102 620 181 597
v/s Ratio Prot c0.10 0.23 0.01 0.15 0.23 0.29
v/s Ratio Perm c0.29 0.05 0.04 0.03 c0.30 0.10
v/c Ratio 0.70 0.50 0.10 0.12 0.42 0.08 0.89 0.69 0.29 0.87
Uniform Delay, d1 11.8 16.1 13.0 15.3 20.3 17.7 26.7 24.4 20.7 26.5
Progression Factor 1.00 1.00 1.00 0.78 0.73 0.58 1.03 1.02 1.00 1.00
Incremental Delay, d2 3.1 2.1 0.3 0.1 1.9 0.3 52.3 2.5 0.3 12.8
Delay (s) 14.9 18.1 13.3 12.0 16.7 10.5 79.8 27.4 21.0 39.3
Level of Service B B B B B B E C C D
Approach Delay (s) 16.1 14.5 36.5 37.7
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 71 0 0 1084 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 77 0 0 1178 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 301 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 301 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 88 100 100
cM capacity (veh/h) 663 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 77 295 295 295 295
Volume Left 77 0 0 0 0
Volume Right 0 0 0 0 0
cSH 663 1700 1700 1700 1700
Volume to Capacity 0.12 0.17 0.17 0.17 0.17
Queue Length 95th (ft) 10 0 0 0 0
Control Delay (s) 11.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 26.3% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1054 62 283 989 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.0
Lane Util. Factor 0.91 1.00 0.86
Frpb, ped/bikes 1.00 0.94 1.00
Flpb, ped/bikes 1.00 1.00 0.97
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 5085 1484 6163
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 5085 1484 6163
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.92 0.92 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 1109 67 308 1030 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 4 0 24 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1109 63 0 1314 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm Perm
Protected Phases 6 4
Permitted Phases 6 4
Actuated Green, G (s) 29.9 29.9 20.6
Effective Green, g (s) 29.9 29.9 20.6
Actuated g/C Ratio 0.50 0.50 0.34
Clearance Time (s) 5.5 5.5 4.0
Lane Grp Cap (vph) 2534 740 2116
v/s Ratio Prot c0.22
v/s Ratio Perm 0.04 0.21
v/c Ratio 0.44 0.09 0.62
Uniform Delay, d1 9.7 7.9 16.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 1.4
Delay (s) 10.2 8.1 17.8
Level of Service B A B
Approach Delay (s) 0.0 10.1 17.8 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1010 201 0 0 0 0 0 0 51 956 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 5085 1527 5068
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 5085 1527 5068
Peak-hour factor, PHF 0.25 0.96 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.93 0.25
Adj. Flow (vph) 0 1052 218 0 0 0 0 0 0 55 1028 0
RTOR Reduction (vph) 0 0 25 0 0 0 0 0 0 0 10 0
Lane Group Flow (vph) 0 1052 193 0 0 0 0 0 0 0 1073 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 23.0 23.0 26.0
Effective Green, g (s) 23.0 23.0 26.0
Actuated g/C Ratio 0.38 0.38 0.43
Clearance Time (s) 5.5 5.5 5.5
Lane Grp Cap (vph) 1949 585 2196
v/s Ratio Prot c0.21
v/s Ratio Perm 0.13 0.21
v/c Ratio 0.54 0.33 0.49
Uniform Delay, d1 14.4 13.1 12.2
Progression Factor 0.79 0.66 0.55
Incremental Delay, d2 1.1 1.5 0.7
Delay (s) 12.4 10.1 7.5
Level of Service B B A
Approach Delay (s) 12.0 0.0 0.0 7.5
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 258 977 0 0 0 0 0 780 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.91 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 4976 5029
Flt Permitted 0.99 1.00
Satd. Flow (perm) 4976 5029
Peak-hour factor, PHF 0.25 0.25 0.25 0.92 0.97 0.25 0.25 0.25 0.25 0.25 0.92 0.92
Adj. Flow (vph) 0 0 0 280 1007 0 0 0 0 0 848 51
RTOR Reduction (vph) 0 0 0 0 40 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 0 0 0 1247 0 0 0 0 0 888 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2156 2221
v/s Ratio Prot c0.18
v/s Ratio Perm 0.25
v/c Ratio 0.58 0.40
Uniform Delay, d1 12.9 11.4
Progression Factor 0.58 1.00
Incremental Delay, d2 1.0 0.5
Delay (s) 8.4 11.9
Level of Service A B
Approach Delay (s) 0.0 8.4 0.0 11.9
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

14: 12th Street & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 47 660 80 130 492 0 0 67 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 0.95 0.95
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 4993 3503 3396
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 4993 3056 3396
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 51 717 87 141 535 0 0 73 27
RTOR Reduction (vph) 0 0 0 0 23 0 0 0 0 0 13 0
Lane Group Flow (vph) 0 0 0 0 832 0 0 676 0 0 87 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1789 1604 1783
v/s Ratio Prot 0.03
v/s Ratio Perm 0.17 c0.22
v/c Ratio 0.47 0.42 0.05
Uniform Delay, d1 14.8 8.7 6.9
Progression Factor 1.61 1.00 1.00
Incremental Delay, d2 0.7 0.8 0.1
Delay (s) 24.6 9.5 7.0
Level of Service C A A
Approach Delay (s) 0.0 24.6 9.5 7.0
Approach LOS A C A A

Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 162 99 63 294 124 109 804 117 45 568 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91
Frpb, ped/bikes 1.00 0.90 1.00 0.96 0.99 0.99
Flpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.96 0.98 0.99
Flt Protected 0.99 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1844 1430 1621 1711 3405 4971
Flt Permitted 0.92 1.00 0.61 1.00 0.72 0.80
Satd. Flow (perm) 1712 1430 1037 1711 2470 4011
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92
Adj. Flow (vph) 26 176 108 68 320 135 118 874 123 49 617 42
RTOR Reduction (vph) 0 0 68 0 25 0 0 16 0 0 12 0
Lane Group Flow (vph) 0 202 40 68 430 0 0 1099 0 0 696 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6
Actuated Green, G (s) 22.0 22.0 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 628 524 380 627 1303 1203
v/s Ratio Prot c0.25 c0.10
v/s Ratio Perm 0.12 0.03 0.07 c0.31 0.17
v/c Ratio 0.32 0.08 0.18 0.69 0.84 0.58
Uniform Delay, d1 13.6 12.4 12.9 16.1 13.5 17.8
Progression Factor 1.59 3.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.3 1.0 6.0 6.8 2.0
Delay (s) 23.0 40.6 13.9 22.1 20.3 19.8
Level of Service C D B C C B
Approach Delay (s) 29.1 21.0 20.3 19.8
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 98.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 415 140 66 660 117 210 506 48 139 480 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1534 1769 1863 1552 1764 3482 1763 3257
Flt Permitted 0.12 1.00 1.00 0.34 1.00 1.00 0.18 1.00 0.35 1.00
Satd. Flow (perm) 227 1863 1534 636 1863 1552 339 3482 654 3257
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 234 451 152 72 717 127 228 550 52 151 522 397
RTOR Reduction (vph) 0 0 93 0 0 81 0 9 0 0 162 0
Lane Group Flow (vph) 234 451 59 72 717 46 228 593 0 151 757 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 33.1 33.1 33.7 28.3 28.3 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 33.1 33.1 33.7 28.3 28.3 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.40 0.33 0.33 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 300 725 597 324 620 517 132 1352 254 1264
v/s Ratio Prot c0.09 0.24 0.01 c0.38 0.17 0.23
v/s Ratio Perm 0.30 0.04 0.07 0.03 c0.67 0.23
v/c Ratio 0.78 0.62 0.10 0.22 1.16 0.09 1.73 0.44 0.59 0.60
Uniform Delay, d1 18.1 20.9 16.5 16.7 28.4 19.5 26.0 19.2 20.7 20.7
Progression Factor 1.00 1.00 1.00 1.56 1.40 2.59 0.72 0.73 1.00 1.00
Incremental Delay, d2 11.4 4.0 0.3 0.1 86.3 0.3 353.3 0.1 2.5 0.5
Delay (s) 29.5 24.9 16.8 26.2 126.2 50.8 372.0 14.0 23.2 21.2
Level of Service C C B C F D F B C C
Approach Delay (s) 24.7 107.9 112.4 21.5
Approach LOS C F F C

Intersection Summary
HCM Average Control Delay 64.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 100.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 83 0 0 1353 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 90 0 0 1367 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 354 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 354 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 85 100 100
cM capacity (veh/h) 612 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 90 342 342 342 342
Volume Left 90 0 0 0 0
Volume Right 0 0 0 0 0
cSH 612 1700 1700 1700 1700
Volume to Capacity 0.15 0.20 0.20 0.20 0.20
Queue Length 95th (ft) 13 0 0 0 0
Control Delay (s) 11.9 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.9 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 30.9% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 2132 98 410 1002 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.0
Lane Util. Factor 0.91 1.00 0.86
Frpb, ped/bikes 1.00 0.93 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 5085 1467 6164
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 5085 1467 6164
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 2198 107 441 1089 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 4 0 1 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 2198 103 0 1529 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm Perm
Protected Phases 6 4
Permitted Phases 6 4
Actuated Green, G (s) 29.9 29.9 20.6
Effective Green, g (s) 29.9 29.9 20.6
Actuated g/C Ratio 0.50 0.50 0.34
Clearance Time (s) 5.5 5.5 4.0
Lane Grp Cap (vph) 2534 731 2116
v/s Ratio Prot c0.43
v/s Ratio Perm 0.07 0.25
v/c Ratio 0.87 0.14 0.72
Uniform Delay, d1 13.3 8.1 17.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.4 2.2
Delay (s) 17.6 8.5 19.4
Level of Service B A B
Approach Delay (s) 0.0 17.2 19.4 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 504 180 0 0 0 0 0 0 64 980 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.95 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 5085 1503 5064
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 5085 1503 5064
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 0 548 196 0 0 0 0 0 0 70 1032 0
RTOR Reduction (vph) 0 0 25 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 548 171 0 0 0 0 0 0 0 1090 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 23.0 23.0 26.0
Effective Green, g (s) 23.0 23.0 26.0
Actuated g/C Ratio 0.38 0.38 0.43
Clearance Time (s) 5.5 5.5 5.5
Lane Grp Cap (vph) 1949 576 2194
v/s Ratio Prot 0.11
v/s Ratio Perm c0.11 0.22
v/c Ratio 0.28 0.30 0.50
Uniform Delay, d1 12.8 12.9 12.3
Progression Factor 0.73 0.66 0.94
Incremental Delay, d2 0.4 1.3 0.6
Delay (s) 9.7 9.8 12.1
Level of Service A A B
Approach Delay (s) 9.7 0.0 0.0 12.1
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 526 1903 0 0 0 0 0 603 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.91 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.98
Flt Protected 0.99 1.00
Satd. Flow (prot) 4992 4935
Flt Permitted 0.99 1.00
Satd. Flow (perm) 4992 4935
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 0 0 572 1962 0 0 0 0 0 615 113
RTOR Reduction (vph) 0 0 0 0 84 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 0 0 0 2450 0 0 0 0 0 727 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2163 2180
v/s Ratio Prot c0.15
v/s Ratio Perm 0.49
v/c Ratio 1.13 0.33
Uniform Delay, d1 17.0 11.0
Progression Factor 0.48 1.00
Incremental Delay, d2 63.0 0.4
Delay (s) 71.2 11.4
Level of Service E B
Approach Delay (s) 0.0 71.2 0.0 11.4
Approach LOS A E A B

Intersection Summary
HCM Average Control Delay 57.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

14: 12th St. & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 76 1246 115 180 739 0 0 131 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 0.95 1.00
Frt 0.99 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 5011 3505 1781
Flt Permitted 1.00 0.83 1.00
Satd. Flow (perm) 5011 2944 1781
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 83 1354 125 196 803 0 0 142 68
RTOR Reduction (vph) 0 0 0 0 17 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 1545 0 0 999 0 0 207 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1796 1546 935
v/s Ratio Prot 0.12
v/s Ratio Perm 0.31 c0.34
v/c Ratio 0.86 0.65 0.22
Uniform Delay, d1 17.9 10.2 7.7
Progression Factor 1.50 1.00 1.00
Incremental Delay, d2 0.6 2.1 0.5
Delay (s) 27.3 12.3 8.2
Level of Service C B A
Approach Delay (s) 0.0 27.3 12.3 8.2
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 20.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 226 77 61 196 141 76 606 97 80 522 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91
Frpb, ped/bikes 1.00 0.93 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.94 0.98 0.99
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1857 1473 1661 1658 3405 4983
Flt Permitted 0.98 1.00 0.54 1.00 0.80 0.76
Satd. Flow (perm) 1827 1473 938 1658 2750 3792
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 246 84 66 213 153 83 652 105 87 567 36
RTOR Reduction (vph) 0 0 53 0 43 0 0 19 0 0 10 0
Lane Group Flow (vph) 0 257 31 66 323 0 0 821 0 0 680 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6
Actuated Green, G (s) 22.0 22.0 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 670 540 344 608 1406 1138
v/s Ratio Prot c0.19 c0.07
v/s Ratio Perm 0.14 0.02 0.07 c0.21 0.18
v/c Ratio 0.38 0.06 0.19 0.53 0.58 0.60
Uniform Delay, d1 14.0 12.3 12.9 14.9 11.2 17.9
Progression Factor 0.93 0.94 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 1.2 3.3 1.8 2.3
Delay (s) 14.5 11.7 14.2 18.2 12.9 20.2
Level of Service B B B B B C
Approach Delay (s) 13.8 17.6 12.9 20.2
Approach LOS B B B C

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 437 459 173 55 315 136 104 455 28 59 420 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1863 1546 1767 1863 1519 1765 1843 1766 1772
Flt Permitted 0.30 1.00 1.00 0.30 1.00 1.00 0.13 1.00 0.24 1.00
Satd. Flow (perm) 566 1863 1546 556 1863 1519 233 1843 452 1772
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 475 499 188 60 342 148 108 495 30 64 457 183
RTOR Reduction (vph) 0 0 114 0 0 100 0 2 0 0 17 0
Lane Group Flow (vph) 475 499 74 60 342 48 108 523 0 64 623 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 33.4 33.4 32.6 27.5 27.5 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 33.4 33.4 32.6 27.5 27.5 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.38 0.32 0.32 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 442 732 607 286 603 491 90 716 175 688
v/s Ratio Prot c0.14 0.27 0.01 0.18 0.28 0.35
v/s Ratio Perm c0.40 0.05 0.07 0.03 c0.46 0.14
v/c Ratio 1.07 0.68 0.12 0.21 0.57 0.10 1.20 0.73 0.37 0.91
Uniform Delay, d1 18.9 21.4 16.4 17.4 23.8 20.1 26.0 22.2 18.5 24.5
Progression Factor 1.00 1.00 1.00 0.81 0.72 0.56 1.03 1.03 1.00 1.00
Incremental Delay, d2 64.2 5.1 0.4 0.1 3.7 0.4 149.5 2.6 0.5 15.1
Delay (s) 83.1 26.5 16.9 14.2 20.9 11.5 176.2 25.5 19.0 39.7
Level of Service F C B B C B F C B D
Approach Delay (s) 48.1 17.7 51.2 37.8
Approach LOS D B D D

Intersection Summary
HCM Average Control Delay 40.9 HCM Level of Service D
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 87 0 0 1262 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 95 0 0 1372 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 349 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 349 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 85 100 100
cM capacity (veh/h) 619 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 95 343 343 343 343
Volume Left 95 0 0 0 0
Volume Right 0 0 0 0 0
cSH 619 1700 1700 1700 1700
Volume to Capacity 0.15 0.20 0.20 0.20 0.20
Queue Length 95th (ft) 13 0 0 0 0
Control Delay (s) 11.9 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.9 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1289 76 436 1152 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.0
Lane Util. Factor 0.91 1.00 0.86
Frpb, ped/bikes 1.00 0.94 1.00
Flpb, ped/bikes 1.00 1.00 0.97
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 5085 1484 6107
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 5085 1484 6107
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.92 0.92 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 1357 83 474 1200 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 2 0 12 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1357 81 0 1662 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm Perm
Protected Phases 6 4
Permitted Phases 6 4
Actuated Green, G (s) 29.9 29.9 20.6
Effective Green, g (s) 29.9 29.9 20.6
Actuated g/C Ratio 0.50 0.50 0.34
Clearance Time (s) 5.5 5.5 4.0
Lane Grp Cap (vph) 2534 740 2097
v/s Ratio Prot c0.27
v/s Ratio Perm 0.05 0.27
v/c Ratio 0.54 0.11 0.79
Uniform Delay, d1 10.3 8.0 17.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.3 3.2
Delay (s) 11.1 8.3 20.9
Level of Service B A C
Approach Delay (s) 0.0 11.0 20.9 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1295 246 0 0 0 0 0 0 60 1100 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 5085 1527 5068
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 5085 1527 5068
Peak-hour factor, PHF 0.25 0.96 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.93 0.25
Adj. Flow (vph) 0 1349 267 0 0 0 0 0 0 65 1183 0
RTOR Reduction (vph) 0 0 15 0 0 0 0 0 0 0 4 0
Lane Group Flow (vph) 0 1349 252 0 0 0 0 0 0 0 1244 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 23.0 23.0 26.0
Effective Green, g (s) 23.0 23.0 26.0
Actuated g/C Ratio 0.38 0.38 0.43
Clearance Time (s) 5.5 5.5 5.5
Lane Grp Cap (vph) 1949 585 2196
v/s Ratio Prot c0.27
v/s Ratio Perm 0.17 0.25
v/c Ratio 0.69 0.43 0.57
Uniform Delay, d1 15.5 13.7 12.8
Progression Factor 0.78 0.68 0.53
Incremental Delay, d2 2.0 2.3 0.9
Delay (s) 14.2 11.6 7.7
Level of Service B B A
Approach Delay (s) 13.7 0.0 0.0 7.7
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 316 1195 0 0 0 0 0 895 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.91 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 4976 5026
Flt Permitted 0.99 1.00
Satd. Flow (perm) 4976 5026
Peak-hour factor, PHF 0.25 0.25 0.25 0.92 0.97 0.25 0.25 0.25 0.25 0.25 0.92 0.92
Adj. Flow (vph) 0 0 0 343 1232 0 0 0 0 0 973 62
RTOR Reduction (vph) 0 0 0 0 27 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 0 0 0 1548 0 0 0 0 0 1026 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2156 2220
v/s Ratio Prot c0.20
v/s Ratio Perm 0.31
v/c Ratio 0.72 0.46
Uniform Delay, d1 14.0 11.7
Progression Factor 0.64 1.00
Incremental Delay, d2 1.7 0.7
Delay (s) 10.6 12.4
Level of Service B B
Approach Delay (s) 0.0 10.6 0.0 12.4
Approach LOS A B A B

Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 57.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

14: 12th Street & 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 58 808 97 145 551 0 0 75 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 0.95 1.00
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 4994 3503 1795
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 4994 3039 1795
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 63 878 105 158 599 0 0 82 30
RTOR Reduction (vph) 0 0 0 0 22 0 0 0 0 0 14 0
Lane Group Flow (vph) 0 0 0 0 1024 0 0 757 0 0 98 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1790 1595 942
v/s Ratio Prot 0.05
v/s Ratio Perm 0.20 c0.25
v/c Ratio 0.57 0.47 0.10
Uniform Delay, d1 15.5 9.0 7.2
Progression Factor 1.67 1.00 1.00
Incremental Delay, d2 0.9 1.0 0.2
Delay (s) 26.8 10.0 7.4
Level of Service C B A
Approach Delay (s) 0.0 26.8 10.0 7.4
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 197 122 78 331 141 127 932 135 52 656 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91
Frpb, ped/bikes 1.00 0.90 1.00 0.96 0.99 0.99
Flpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.96 0.98 0.99
Flt Protected 0.99 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1845 1430 1634 1711 3409 4970
Flt Permitted 0.80 1.00 0.55 1.00 0.65 0.77
Satd. Flow (perm) 1484 1430 947 1711 2237 3862
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92
Adj. Flow (vph) 32 214 133 85 360 153 138 1013 142 57 713 50
RTOR Reduction (vph) 0 0 84 0 25 0 0 16 0 0 12 0
Lane Group Flow (vph) 0 246 49 85 488 0 0 1277 0 0 808 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6
Actuated Green, G (s) 22.0 22.0 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 544 524 347 627 1218 1159
v/s Ratio Prot c0.29 c0.12
v/s Ratio Perm 0.17 0.03 0.09 c0.38 0.21
v/c Ratio 0.45 0.09 0.24 0.78 1.05 0.70
Uniform Delay, d1 14.4 12.5 13.2 16.8 15.5 18.6
Progression Factor 1.54 3.36 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.3 1.7 9.2 39.5 3.5
Delay (s) 24.8 42.2 14.9 26.0 55.0 22.1
Level of Service C D B C D C
Approach Delay (s) 30.9 24.5 55.0 22.1
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 37.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 108.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 256 493 166 78 734 139 238 619 59 170 588 447
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1534 1769 1863 1531 1770 1833 1770 1714
Flt Permitted 0.12 1.00 1.00 0.24 1.00 1.00 0.12 1.00 0.12 1.00
Satd. Flow (perm) 232 1863 1534 444 1863 1531 226 1833 226 1714
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 278 536 180 85 798 151 259 673 64 185 639 486
RTOR Reduction (vph) 0 0 111 0 0 71 0 4 0 0 32 0
Lane Group Flow (vph) 278 536 69 85 798 80 259 733 0 185 1093 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 32.8 32.8 33.3 27.6 27.6 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 32.8 32.8 33.3 27.6 27.6 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.39 0.32 0.32 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 315 719 592 263 605 497 88 712 88 665
v/s Ratio Prot c0.11 0.29 0.02 c0.43 0.40 0.64
v/s Ratio Perm 0.33 0.05 0.11 0.05 c1.15 0.82
v/c Ratio 0.88 0.75 0.12 0.32 1.32 0.16 2.94 1.03 2.10 1.64
Uniform Delay, d1 20.9 22.5 16.8 17.7 28.7 20.5 26.0 26.0 26.0 26.0
Progression Factor 1.00 1.00 1.00 1.53 1.37 2.00 0.75 0.75 1.00 1.00
Incremental Delay, d2 23.3 6.9 0.4 0.2 152.9 0.6 891.7 33.2 532.4 296.1
Delay (s) 44.2 29.4 17.2 27.2 192.2 41.5 911.3 52.6 558.4 322.1
Level of Service D C B C F D F D F F
Approach Delay (s) 31.3 156.6 275.9 355.5
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 215.4 HCM Level of Service F
HCM Volume to Capacity ratio 2.01
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 140.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 69 0 0 1122 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 75 0 0 1133 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 295 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 295 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 89 100 100
cM capacity (veh/h) 665 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 75 283 283 283 283
Volume Left 75 0 0 0 0
Volume Right 0 0 0 0 0
cSH 665 1700 1700 1700 1700
Volume to Capacity 0.11 0.17 0.17 0.17 0.17
Queue Length 95th (ft) 9 0 0 0 0
Control Delay (s) 11.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 26.7% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1758 81 338 833 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.0
Lane Util. Factor 0.91 1.00 0.86
Frpb, ped/bikes 1.00 0.93 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 5085 1467 6165
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 5085 1467 6165
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1812 88 363 905 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 8 0 3 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1812 80 0 1265 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm Perm
Protected Phases 6 4
Permitted Phases 6 4
Actuated Green, G (s) 29.9 29.9 20.6
Effective Green, g (s) 29.9 29.9 20.6
Actuated g/C Ratio 0.50 0.50 0.34
Clearance Time (s) 5.5 5.5 4.0
Lane Grp Cap (vph) 2534 731 2117
v/s Ratio Prot c0.36
v/s Ratio Perm 0.05 0.21
v/c Ratio 0.72 0.11 0.60
Uniform Delay, d1 11.7 8.0 16.3
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.3 1.3
Delay (s) 13.5 8.3 17.5
Level of Service B A B
Approach Delay (s) 0.0 13.2 17.5 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 415 149 0 0 0 0 0 0 42 833 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.95 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 5085 1503 5068
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 5085 1503 5068
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 0 451 162 0 0 0 0 0 0 46 877 0
RTOR Reduction (vph) 0 0 41 0 0 0 0 0 0 0 10 0
Lane Group Flow (vph) 0 451 121 0 0 0 0 0 0 0 913 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 23.0 23.0 26.0
Effective Green, g (s) 23.0 23.0 26.0
Actuated g/C Ratio 0.38 0.38 0.43
Clearance Time (s) 5.5 5.5 5.5
Lane Grp Cap (vph) 1949 576 2196
v/s Ratio Prot c0.09
v/s Ratio Perm 0.08 0.18
v/c Ratio 0.23 0.21 0.42
Uniform Delay, d1 12.5 12.4 11.8
Progression Factor 0.75 0.60 1.04
Incremental Delay, d2 0.3 0.8 0.5
Delay (s) 9.6 8.3 12.7
Level of Service A A B
Approach Delay (s) 9.3 0.0 0.0 12.7
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 476 1569 0 0 0 0 0 450 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.91 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.98
Flt Protected 0.99 1.00
Satd. Flow (prot) 4986 4927
Flt Permitted 0.99 1.00
Satd. Flow (perm) 4986 4927
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 0 0 517 1618 0 0 0 0 0 459 90
RTOR Reduction (vph) 0 0 0 0 96 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 2039 0 0 0 0 0 546 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2161 2176
v/s Ratio Prot c0.11
v/s Ratio Perm 0.41
v/c Ratio 0.94 0.25
Uniform Delay, d1 16.3 10.5
Progression Factor 0.47 1.00
Incremental Delay, d2 7.6 0.3
Delay (s) 15.3 10.8
Level of Service B B
Approach Delay (s) 0.0 15.3 0.0 10.8
Approach LOS A B A B

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

14: 12th St. & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 63 1032 95 149 609 0 0 108 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 0.95 1.00
Frt 0.99 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 5011 3505 1780
Flt Permitted 1.00 0.85 1.00
Satd. Flow (perm) 5011 2997 1780
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 68 1122 103 162 662 0 0 117 57
RTOR Reduction (vph) 0 0 0 0 17 0 0 0 0 0 7 0
Lane Group Flow (vph) 0 0 0 0 1276 0 0 824 0 0 167 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1796 1573 935
v/s Ratio Prot 0.09
v/s Ratio Perm 0.25 c0.27
v/c Ratio 0.71 0.52 0.18
Uniform Delay, d1 16.6 9.3 7.5
Progression Factor 1.54 1.00 1.00
Incremental Delay, d2 1.0 1.3 0.4
Delay (s) 26.5 10.6 7.9
Level of Service C B A
Approach Delay (s) 0.0 26.5 10.6 7.9
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 9 202 64 50 167 139 63 499 86 68 430 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91
Frpb, ped/bikes 1.00 0.93 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.93 0.98 0.99
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1856 1473 1654 1641 3396 4981
Flt Permitted 0.98 1.00 0.57 1.00 0.86 0.79
Satd. Flow (perm) 1829 1473 995 1641 2928 3937
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 220 70 54 182 151 68 537 93 74 467 29
RTOR Reduction (vph) 0 0 44 0 50 0 0 20 0 0 10 0
Lane Group Flow (vph) 0 230 26 54 283 0 0 678 0 0 560 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6
Actuated Green, G (s) 22.0 22.0 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 671 540 365 602 1470 1181
v/s Ratio Prot c0.17 c0.05
v/s Ratio Perm 0.13 0.02 0.05 c0.17 0.14
v/c Ratio 0.34 0.05 0.15 0.47 0.46 0.47
Uniform Delay, d1 13.8 12.2 12.7 14.5 10.3 17.1
Progression Factor 0.93 0.87 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.2 0.9 2.6 1.0 1.4
Delay (s) 14.1 10.9 13.6 17.2 11.3 18.5
Level of Service B B B B B B
Approach Delay (s) 13.3 16.7 11.3 18.5
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 360 392 145 45 289 112 87 380 23 48 357 139
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1863 1546 1763 1863 1520 1763 1843 1765 1774
Flt Permitted 0.37 1.00 1.00 0.48 1.00 1.00 0.16 1.00 0.28 1.00
Satd. Flow (perm) 685 1863 1546 882 1863 1520 300 1843 527 1774
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 391 426 158 49 314 122 91 413 25 52 388 151
RTOR Reduction (vph) 0 0 85 0 0 78 0 3 0 0 18 0
Lane Group Flow (vph) 391 426 73 49 314 44 91 435 0 52 521 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 47.4 39.1 39.1 34.5 30.7 30.7 28.6 28.6 28.6 28.6
Effective Green, g (s) 47.4 39.1 39.1 34.5 30.7 30.7 28.6 28.6 28.6 28.6
Actuated g/C Ratio 0.56 0.46 0.46 0.41 0.36 0.36 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 538 857 711 397 673 549 101 620 177 597
v/s Ratio Prot c0.10 0.23 0.01 0.17 0.24 0.29
v/s Ratio Perm c0.30 0.05 0.04 0.03 c0.30 0.10
v/c Ratio 0.73 0.50 0.10 0.12 0.47 0.08 0.90 0.70 0.29 0.87
Uniform Delay, d1 12.1 16.1 13.0 15.5 20.9 17.9 26.9 24.5 20.8 26.5
Progression Factor 1.00 1.00 1.00 0.76 0.71 0.52 1.02 1.01 1.00 1.00
Incremental Delay, d2 4.1 2.1 0.3 0.0 2.3 0.3 55.0 2.7 0.3 12.9
Delay (s) 16.3 18.1 13.3 11.7 17.1 9.7 82.4 27.5 21.1 39.4
Level of Service B B B B B A F C C D
Approach Delay (s) 16.6 14.7 36.9 37.8
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 25.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 71 0 0 1117 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 77 0 0 1214 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 310 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 310 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 88 100 100
cM capacity (veh/h) 655 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 77 304 304 304 304
Volume Left 77 0 0 0 0
Volume Right 0 0 0 0 0
cSH 655 1700 1700 1700 1700
Volume to Capacity 0.12 0.18 0.18 0.18 0.18
Queue Length 95th (ft) 10 0 0 0 0
Control Delay (s) 11.2 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.2 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 26.8% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1054 62 283 1022 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.0
Lane Util. Factor 0.91 1.00 0.86
Frpb, ped/bikes 1.00 0.94 1.00
Flpb, ped/bikes 1.00 1.00 0.97
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 5085 1484 6169
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 5085 1484 6169
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.92 0.92 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 1109 67 308 1065 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 3 0 24 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1109 64 0 1349 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm Perm
Protected Phases 6 4
Permitted Phases 6 4
Actuated Green, G (s) 29.9 29.9 20.6
Effective Green, g (s) 29.9 29.9 20.6
Actuated g/C Ratio 0.50 0.50 0.34
Clearance Time (s) 5.5 5.5 4.0
Lane Grp Cap (vph) 2534 740 2118
v/s Ratio Prot c0.22
v/s Ratio Perm 0.04 0.22
v/c Ratio 0.44 0.09 0.64
Uniform Delay, d1 9.7 7.9 16.6
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 1.5
Delay (s) 10.2 8.1 18.0
Level of Service B A B
Approach Delay (s) 0.0 10.1 18.0 0.0
Approach LOS A B B A

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1010 201 0 0 0 0 0 0 51 969 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 5085 1527 5068
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 5085 1527 5068
Peak-hour factor, PHF 0.25 0.96 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.93 0.25
Adj. Flow (vph) 0 1052 218 0 0 0 0 0 0 55 1042 0
RTOR Reduction (vph) 0 0 23 0 0 0 0 0 0 0 10 0
Lane Group Flow (vph) 0 1052 195 0 0 0 0 0 0 0 1087 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 23.0 23.0 26.0
Effective Green, g (s) 23.0 23.0 26.0
Actuated g/C Ratio 0.38 0.38 0.43
Clearance Time (s) 5.5 5.5 5.5
Lane Grp Cap (vph) 1949 585 2196
v/s Ratio Prot c0.21
v/s Ratio Perm 0.13 0.21
v/c Ratio 0.54 0.33 0.50
Uniform Delay, d1 14.4 13.1 12.3
Progression Factor 0.79 0.66 0.55
Incremental Delay, d2 1.1 1.5 0.7
Delay (s) 12.4 10.1 7.4
Level of Service B B A
Approach Delay (s) 12.0 0.0 0.0 7.4
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 258 977 0 0 0 0 0 793 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.91 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 4976 5030
Flt Permitted 0.99 1.00
Satd. Flow (perm) 4976 5030
Peak-hour factor, PHF 0.25 0.25 0.25 0.92 0.97 0.25 0.25 0.25 0.25 0.25 0.92 0.92
Adj. Flow (vph) 0 0 0 280 1007 0 0 0 0 0 862 51
RTOR Reduction (vph) 0 0 0 0 39 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 0 0 0 1248 0 0 0 0 0 902 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2156 2222
v/s Ratio Prot c0.18
v/s Ratio Perm 0.25
v/c Ratio 0.58 0.41
Uniform Delay, d1 12.9 11.4
Progression Factor 0.58 1.00
Incremental Delay, d2 1.0 0.6
Delay (s) 8.4 11.9
Level of Service A B
Approach Delay (s) 0.0 8.4 0.0 11.9
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

14: 12th Street & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 47 663 80 130 492 0 0 67 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 0.95 1.00
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 4993 3503 1795
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 4993 3061 1795
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 51 721 87 141 535 0 0 73 27
RTOR Reduction (vph) 0 0 0 0 23 0 0 0 0 0 13 0
Lane Group Flow (vph) 0 0 0 0 836 0 0 676 0 0 87 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1789 1607 942
v/s Ratio Prot 0.05
v/s Ratio Perm 0.17 c0.22
v/c Ratio 0.47 0.42 0.09
Uniform Delay, d1 14.8 8.7 7.1
Progression Factor 1.61 1.00 1.00
Incremental Delay, d2 0.7 0.8 0.2
Delay (s) 24.6 9.5 7.3
Level of Service C A A
Approach Delay (s) 0.0 24.6 9.5 7.3
Approach LOS A C A A

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 162 99 63 296 135 109 804 117 50 568 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91
Frpb, ped/bikes 1.00 0.90 1.00 0.96 0.99 0.99
Flpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.95 0.98 0.99
Flt Protected 0.99 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1844 1430 1621 1703 3410 4988
Flt Permitted 0.91 1.00 0.61 1.00 0.72 0.79
Satd. Flow (perm) 1698 1430 1037 1703 2468 3965
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92
Adj. Flow (vph) 26 176 108 68 322 147 118 874 123 54 617 42
RTOR Reduction (vph) 0 0 68 0 27 0 0 16 0 0 11 0
Lane Group Flow (vph) 0 202 40 68 442 0 0 1099 0 0 702 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6
Actuated Green, G (s) 22.0 22.0 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 623 524 380 624 1303 1190
v/s Ratio Prot c0.26 c0.10
v/s Ratio Perm 0.12 0.03 0.07 c0.31 0.18
v/c Ratio 0.32 0.08 0.18 0.71 0.84 0.59
Uniform Delay, d1 13.7 12.4 12.9 16.3 13.5 17.9
Progression Factor 1.65 3.47 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.3 1.0 6.7 6.8 2.1
Delay (s) 23.8 43.2 13.9 22.9 20.3 20.0
Level of Service C D B C C C
Approach Delay (s) 30.6 21.8 20.3 20.0
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 21.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 99.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2015 Baseline plus Project PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 415 140 66 673 117 210 508 48 139 485 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1534 1769 1863 1531 1770 1833 1765 1715
Flt Permitted 0.12 1.00 1.00 0.34 1.00 1.00 0.12 1.00 0.16 1.00
Satd. Flow (perm) 227 1863 1534 636 1863 1531 226 1833 301 1715
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 234 451 152 72 732 127 228 552 52 151 527 397
RTOR Reduction (vph) 0 0 93 0 0 79 0 4 0 0 32 0
Lane Group Flow (vph) 234 451 59 72 732 48 228 600 0 151 892 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 33.1 33.1 33.7 28.3 28.3 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 33.1 33.1 33.7 28.3 28.3 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.40 0.33 0.33 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 300 725 597 324 620 510 88 712 117 666
v/s Ratio Prot c0.09 0.24 0.01 c0.39 0.33 0.52
v/s Ratio Perm 0.30 0.04 0.07 0.03 c1.01 0.50
v/c Ratio 0.78 0.62 0.10 0.22 1.18 0.09 2.59 0.84 1.29 1.34
Uniform Delay, d1 18.1 20.9 16.5 16.7 28.4 19.5 26.0 23.6 26.0 26.0
Progression Factor 1.00 1.00 1.00 1.57 1.41 2.55 0.72 0.69 1.00 1.00
Incremental Delay, d2 11.4 4.0 0.3 0.1 95.9 0.3 739.4 6.4 180.3 162.8
Delay (s) 29.5 24.9 16.8 26.3 135.9 50.2 758.1 22.6 206.3 188.8
Level of Service C C B C F D F C F F
Approach Delay (s) 24.7 115.8 224.2 191.3
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 141.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.78
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 123.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 83 0 0 1362 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.99 0.92 0.92
Hourly flow rate (vph) 90 0 0 1376 0 0
Pedestrians 12
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 356 12 12
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 356 12 12
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 85 100 100
cM capacity (veh/h) 610 1055 1589

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 90 344 344 344 344
Volume Left 90 0 0 0 0
Volume Right 0 0 0 0 0
cSH 610 1700 1700 1700 1700
Volume to Capacity 0.15 0.20 0.20 0.20 0.20
Queue Length 95th (ft) 13 0 0 0 0
Control Delay (s) 11.9 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.9 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 31.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

5: 12th St. & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 2132 98 410 1011 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 4.0
Lane Util. Factor 0.91 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 0.98
Frt 0.99 1.00
Flt Protected 1.00 0.99
Satd. Flow (prot) 5033 6165
Flt Permitted 1.00 0.99
Satd. Flow (perm) 5033 6165
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.93 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 2198 107 441 1099 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 4 0 0 1 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 2301 0 0 1539 0 0 0 0
Confl. Peds. (#/hr) 102 102 84 84 84 84 168 168
Confl. Bikes (#/hr) 1 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 4
Actuated Green, G (s) 29.9 20.6
Effective Green, g (s) 29.9 20.6
Actuated g/C Ratio 0.50 0.34
Clearance Time (s) 5.5 4.0
Lane Grp Cap (vph) 2508 2117
v/s Ratio Prot c0.46
v/s Ratio Perm 0.25
v/c Ratio 0.92 0.73
Uniform Delay, d1 13.9 17.2
Progression Factor 1.00 1.00
Incremental Delay, d2 6.8 2.2
Delay (s) 20.7 19.5
Level of Service C B
Approach Delay (s) 0.0 20.7 19.5 0.0
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 504 180 0 0 0 0 0 0 64 1006 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5
Lane Util. Factor 0.91 0.91
Frpb, ped/bikes 0.99 1.00
Flpb, ped/bikes 1.00 1.00
Frt 0.96 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 4819 5064
Flt Permitted 1.00 1.00
Satd. Flow (perm) 4819 5064
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92
Adj. Flow (vph) 0 548 196 0 0 0 0 0 0 70 1059 0
RTOR Reduction (vph) 0 22 0 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 722 0 0 0 0 0 0 0 0 1117 0
Confl. Peds. (#/hr) 32 32 21 21 23 23 17 17
Confl. Bikes (#/hr) 10 10 2 3
Turn Type Perm
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 23.0 26.0
Effective Green, g (s) 23.0 26.0
Actuated g/C Ratio 0.38 0.43
Clearance Time (s) 5.5 5.5
Lane Grp Cap (vph) 1847 2194
v/s Ratio Prot c0.15
v/s Ratio Perm 0.22
v/c Ratio 0.39 0.51
Uniform Delay, d1 13.4 12.4
Progression Factor 0.76 0.92
Incremental Delay, d2 0.6 0.6
Delay (s) 10.8 12.0
Level of Service B B
Approach Delay (s) 10.8 0.0 0.0 12.0
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

9: 12th St. & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 526 1903 0 0 0 0 0 629 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.91 0.91
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.98
Flt Protected 0.99 1.00
Satd. Flow (prot) 4992 4940
Flt Permitted 0.99 1.00
Satd. Flow (perm) 4992 4940
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.97 0.92 0.92 0.92 0.92 0.92 0.98 0.92
Adj. Flow (vph) 0 0 0 572 1962 0 0 0 0 0 642 113
RTOR Reduction (vph) 0 0 0 0 78 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 0 0 0 2456 0 0 0 0 0 754 0
Confl. Peds. (#/hr) 48 48 30 30 54 54 27 27
Confl. Bikes (#/hr) 9 5 4 1
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2163 2182
v/s Ratio Prot c0.15
v/s Ratio Perm 0.49
v/c Ratio 1.14 0.35
Uniform Delay, d1 17.0 11.0
Progression Factor 0.49 1.00
Incremental Delay, d2 63.9 0.4
Delay (s) 72.3 11.5
Level of Service E B
Approach Delay (s) 0.0 72.3 0.0 11.5
Approach LOS A E A B

Intersection Summary
HCM Average Control Delay 58.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

14: 12th St. & Harrison 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 76 1252 115 180 739 0 0 131 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 0.95 1.00
Frt 0.99 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 5011 3505 1781
Flt Permitted 1.00 0.83 1.00
Satd. Flow (perm) 5011 2944 1781
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 83 1361 125 196 803 0 0 142 68
RTOR Reduction (vph) 0 0 0 0 17 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 0 0 0 1552 0 0 999 0 0 207 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1796 1546 935
v/s Ratio Prot 0.12
v/s Ratio Perm 0.31 c0.34
v/c Ratio 0.86 0.65 0.22
Uniform Delay, d1 17.9 10.2 7.7
Progression Factor 1.50 1.00 1.00
Incremental Delay, d2 0.6 2.1 0.5
Delay (s) 27.4 12.3 8.2
Level of Service C B A
Approach Delay (s) 0.0 27.4 12.3 8.2
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 226 77 61 201 164 81 606 97 80 522 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91
Frpb, ped/bikes 1.00 0.93 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.93 0.98 0.99
Flt Protected 1.00 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1857 1473 1661 1643 3405 4983
Flt Permitted 0.98 1.00 0.54 1.00 0.79 0.76
Satd. Flow (perm) 1825 1473 938 1643 2695 3788
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 246 84 66 218 178 88 652 105 87 567 36
RTOR Reduction (vph) 0 0 53 0 49 0 0 19 0 0 10 0
Lane Group Flow (vph) 0 257 31 66 347 0 0 826 0 0 680 0
Confl. Peds. (#/hr) 58 58 99 99 72 72 49 49
Confl. Bikes (#/hr) 7 33 10 6
Turn Type Perm Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6
Actuated Green, G (s) 22.0 22.0 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 669 540 344 602 1385 1136
v/s Ratio Prot c0.21 c0.07
v/s Ratio Perm 0.14 0.02 0.07 c0.22 0.18
v/c Ratio 0.38 0.06 0.19 0.58 0.60 0.60
Uniform Delay, d1 14.0 12.3 12.9 15.3 11.3 17.9
Progression Factor 0.93 0.94 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 1.2 4.0 1.9 2.3
Delay (s) 14.5 11.7 14.2 19.3 13.2 20.3
Level of Service B B B B B C
Approach Delay (s) 13.8 18.5 13.2 20.3
Approach LOS B B B C

Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project AM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 437 459 173 55 341 136 104 460 28 59 421 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1863 1546 1767 1863 1519 1765 1843 1766 1772
Flt Permitted 0.27 1.00 1.00 0.30 1.00 1.00 0.12 1.00 0.24 1.00
Satd. Flow (perm) 506 1863 1546 556 1863 1519 231 1843 442 1772
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 475 499 188 60 371 148 108 500 30 64 458 183
RTOR Reduction (vph) 0 0 114 0 0 100 0 2 0 0 17 0
Lane Group Flow (vph) 475 499 74 60 371 48 108 528 0 64 624 0
Confl. Peds. (#/hr) 1 1 8 8 12 12 6 6
Confl. Bikes (#/hr) 2 5 27 6
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 33.4 33.4 32.6 27.5 27.5 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 33.4 33.4 32.6 27.5 27.5 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.38 0.32 0.32 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 419 732 607 286 603 491 90 716 172 688
v/s Ratio Prot c0.15 0.27 0.01 0.20 0.29 0.35
v/s Ratio Perm c0.43 0.05 0.07 0.03 c0.47 0.14
v/c Ratio 1.13 0.68 0.12 0.21 0.62 0.10 1.20 0.74 0.37 0.91
Uniform Delay, d1 18.4 21.4 16.4 17.4 24.3 20.1 26.0 22.3 18.6 24.5
Progression Factor 1.00 1.00 1.00 0.70 0.61 0.19 1.02 1.02 1.00 1.00
Incremental Delay, d2 85.7 5.1 0.4 0.1 4.5 0.4 148.6 2.8 0.5 15.3
Delay (s) 104.1 26.5 16.9 12.3 19.4 4.2 175.2 25.6 19.1 39.8
Level of Service F C B B B A F C B D
Approach Delay (s) 56.6 14.8 50.9 38.0
Approach LOS E B D D

Intersection Summary
HCM Average Control Delay 43.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

4: 11th Street & Oak Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 87 0 0 1295 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.25 0.92 0.25 0.25
Hourly flow rate (vph) 95 0 0 1408 0 0
Pedestrians 6
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1055 320
pX, platoon unblocked
vC, conflicting volume 358 6 6
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 358 6 6
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 85 100 100
cM capacity (veh/h) 611 1069 1605

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4
Volume Total 95 352 352 352 352
Volume Left 95 0 0 0 0
Volume Right 0 0 0 0 0
cSH 611 1700 1700 1700 1700
Volume to Capacity 0.15 0.21 0.21 0.21 0.21
Queue Length 95th (ft) 14 0 0 0 0
Control Delay (s) 12.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 30.3% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

5: 12th Street & Oak St. 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1289 76 436 1185 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.0
Lane Util. Factor 0.91 1.00 0.86
Frpb, ped/bikes 1.00 0.94 1.00
Flpb, ped/bikes 1.00 1.00 0.97
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 5085 1484 6113
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 5085 1484 6113
Peak-hour factor, PHF 0.25 0.25 0.25 0.25 0.95 0.92 0.92 0.96 0.25 0.25 0.25 0.25
Adj. Flow (vph) 0 0 0 0 1357 83 474 1234 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 2 0 12 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1357 81 0 1696 0 0 0 0
Confl. Peds. (#/hr) 121 121 69 69 118 118 84 84
Confl. Bikes (#/hr) 3 15
Turn Type Perm Perm
Protected Phases 6 4
Permitted Phases 6 4
Actuated Green, G (s) 29.9 29.9 20.6
Effective Green, g (s) 29.9 29.9 20.6
Actuated g/C Ratio 0.50 0.50 0.34
Clearance Time (s) 5.5 5.5 4.0
Lane Grp Cap (vph) 2534 740 2099
v/s Ratio Prot c0.27
v/s Ratio Perm 0.05 0.28
v/c Ratio 0.54 0.11 0.81
Uniform Delay, d1 10.3 8.0 17.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.3 3.5
Delay (s) 11.1 8.3 21.4
Level of Service B A C
Approach Delay (s) 0.0 11.0 21.4 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

8: 11th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1295 246 0 0 0 0 0 0 60 1113 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 5085 1527 5068
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 5085 1527 5068
Peak-hour factor, PHF 0.25 0.96 0.92 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.93 0.25
Adj. Flow (vph) 0 1349 267 0 0 0 0 0 0 65 1197 0
RTOR Reduction (vph) 0 0 14 0 0 0 0 0 0 0 4 0
Lane Group Flow (vph) 0 1349 253 0 0 0 0 0 0 0 1258 0
Confl. Peds. (#/hr) 20 20 30 30 12 12 17 17
Confl. Bikes (#/hr) 5 7 3
Turn Type Perm Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 23.0 23.0 26.0
Effective Green, g (s) 23.0 23.0 26.0
Actuated g/C Ratio 0.38 0.38 0.43
Clearance Time (s) 5.5 5.5 5.5
Lane Grp Cap (vph) 1949 585 2196
v/s Ratio Prot c0.27
v/s Ratio Perm 0.17 0.25
v/c Ratio 0.69 0.43 0.57
Uniform Delay, d1 15.5 13.7 12.8
Progression Factor 0.78 0.68 0.53
Incremental Delay, d2 2.0 2.3 0.9
Delay (s) 14.2 11.6 7.7
Level of Service B B A
Approach Delay (s) 13.7 0.0 0.0 7.7
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

9: 12th Street & Madison Street 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 316 1195 0 0 0 0 0 908 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 4.0
Lane Util. Factor 0.91 0.91
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 0.99 1.00
Frt 1.00 0.99
Flt Protected 0.99 1.00
Satd. Flow (prot) 4976 5027
Flt Permitted 0.99 1.00
Satd. Flow (perm) 4976 5027
Peak-hour factor, PHF 0.25 0.25 0.25 0.92 0.97 0.25 0.25 0.25 0.25 0.25 0.92 0.92
Adj. Flow (vph) 0 0 0 343 1232 0 0 0 0 0 987 62
RTOR Reduction (vph) 0 0 0 0 26 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 0 0 0 1550 0 0 0 0 0 1040 0
Confl. Peds. (#/hr) 32 32 47 47 36 36 29 29
Confl. Bikes (#/hr) 3 13 9 2
Turn Type Perm
Protected Phases 6 4
Permitted Phases 6
Actuated Green, G (s) 26.0 26.5
Effective Green, g (s) 26.0 26.5
Actuated g/C Ratio 0.43 0.44
Clearance Time (s) 3.5 4.0
Lane Grp Cap (vph) 2156 2220
v/s Ratio Prot c0.21
v/s Ratio Perm 0.31
v/c Ratio 0.72 0.47
Uniform Delay, d1 14.0 11.8
Progression Factor 0.64 1.00
Incremental Delay, d2 1.7 0.7
Delay (s) 10.6 12.5
Level of Service B B
Approach Delay (s) 0.0 10.6 0.0 12.5
Approach LOS A B A B

Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

14: 12th Street & 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 58 811 97 145 551 0 0 75 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.91 0.95 1.00
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 4994 3503 1795
Flt Permitted 1.00 0.86 1.00
Satd. Flow (perm) 4994 3039 1795
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 63 882 105 158 599 0 0 82 30
RTOR Reduction (vph) 0 0 0 0 22 0 0 0 0 0 14 0
Lane Group Flow (vph) 0 0 0 0 1028 0 0 757 0 0 98 0
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 21.5 31.5 31.5
Effective Green, g (s) 21.5 31.5 31.5
Actuated g/C Ratio 0.36 0.52 0.52
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1790 1595 942
v/s Ratio Prot 0.05
v/s Ratio Perm 0.21 c0.25
v/c Ratio 0.57 0.47 0.10
Uniform Delay, d1 15.6 9.0 7.2
Progression Factor 1.66 1.00 1.00
Incremental Delay, d2 0.9 1.0 0.2
Delay (s) 26.8 10.0 7.4
Level of Service C B A
Approach Delay (s) 0.0 26.8 10.0 7.4
Approach LOS A C B A

Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

18: 20th Street & Broadway 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 197 122 78 333 152 127 932 135 57 656 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91
Frpb, ped/bikes 1.00 0.90 1.00 0.96 0.99 0.99
Flpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.95 0.98 0.99
Flt Protected 0.99 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1845 1430 1634 1703 3413 4988
Flt Permitted 0.78 1.00 0.55 1.00 0.65 0.76
Satd. Flow (perm) 1439 1430 947 1703 2234 3803
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.92 0.92 0.92
Adj. Flow (vph) 32 214 133 85 362 165 138 1013 142 62 713 50
RTOR Reduction (vph) 0 0 84 0 27 0 0 16 0 0 12 0
Lane Group Flow (vph) 0 246 49 85 500 0 0 1277 0 0 813 0
Confl. Peds. (#/hr) 74 74 120 120 85 85 65 65
Confl. Bikes (#/hr) 30 13 10 6
Turn Type Perm Perm Perm Prot Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 4 8 6
Actuated Green, G (s) 22.0 22.0 22.0 22.0 29.0 18.0
Effective Green, g (s) 22.0 22.0 22.0 22.0 29.0 18.0
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.48 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 5.0 5.0
Lane Grp Cap (vph) 528 524 347 624 1217 1141
v/s Ratio Prot c0.29 c0.12
v/s Ratio Perm 0.17 0.03 0.09 c0.38 0.21
v/c Ratio 0.47 0.09 0.24 0.80 1.05 0.71
Uniform Delay, d1 14.5 12.5 13.2 17.0 15.5 18.7
Progression Factor 1.59 3.51 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 0.3 1.7 10.4 39.7 3.8
Delay (s) 25.8 44.1 14.9 27.4 55.2 22.5
Level of Service C D B C E C
Approach Delay (s) 32.2 25.7 55.2 22.5
Approach LOS C C E C

Intersection Summary
HCM Average Control Delay 37.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 109.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cumulative 2030 Baseline plus Project PM

22: 27th Street & Telegraph Avenue 222 19th Street Transportation Study

AECOM Synchro 7 -  Report
AC Transit Bus Rapid Transit (BRT) Supplementary Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 256 493 166 78 734 139 238 621 59 170 593 447
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1534 1769 1863 1531 1770 1833 1770 1715
Flt Permitted 0.12 1.00 1.00 0.24 1.00 1.00 0.12 1.00 0.12 1.00
Satd. Flow (perm) 232 1863 1534 444 1863 1531 226 1833 226 1715
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 278 536 180 85 798 151 259 675 64 185 645 486
RTOR Reduction (vph) 0 0 111 0 0 70 0 4 0 0 32 0
Lane Group Flow (vph) 278 536 69 85 798 81 259 735 0 185 1099 0
Confl. Peds. (#/hr) 4 4 1 1 17 17 10 10
Confl. Bikes (#/hr) 4 10 17 28
Turn Type pm+pt Perm pm+pt Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 43.0 32.8 32.8 33.3 27.6 27.6 33.0 33.0 33.0 33.0
Effective Green, g (s) 43.0 32.8 32.8 33.3 27.6 27.6 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.51 0.39 0.39 0.39 0.32 0.32 0.39 0.39 0.39 0.39
Clearance Time (s) 4.5 3.5 3.5 4.5 3.5 3.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 315 719 592 263 605 497 88 712 88 666
v/s Ratio Prot c0.11 0.29 0.02 c0.43 0.40 0.64
v/s Ratio Perm 0.33 0.05 0.11 0.05 c1.15 0.82
v/c Ratio 0.88 0.75 0.12 0.32 1.32 0.16 2.94 1.03 2.10 1.65
Uniform Delay, d1 20.9 22.5 16.8 17.7 28.7 20.5 26.0 26.0 26.0 26.0
Progression Factor 1.00 1.00 1.00 1.54 1.38 2.02 0.75 0.75 1.00 1.00
Incremental Delay, d2 23.3 6.9 0.4 0.2 152.8 0.6 891.6 33.9 532.4 299.4
Delay (s) 44.2 29.4 17.2 27.5 192.4 42.0 911.2 53.4 558.4 325.4
Level of Service D C B C F D F D F F
Approach Delay (s) 31.3 156.9 276.0 358.1
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 216.5 HCM Level of Service F
HCM Volume to Capacity ratio 2.01
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 141.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Roadway LOS Calculation Worksheets 
  





NB 900 1 900
SB 900 1 900O

th er M
TS

Lanes

Telegraph between 20th St. and 27th St.

Capacity
(vphpl)

DirectionSegmentType
Capacity

(vph)

LOS Volume v/c LOS Volume v/c

C 582 0.65 F 913 1.01
E 814 0.90 D 703 0.78

2015

PM Peak HourAM Peak Hour



LOS Volume v/c LOS Volume v/c

NB 900 1 900 D 688 0.76 F 1,080 1.20
SB 900 1 900 F 988 1.10 E 861 0.96O

th er M
TS

Lanes

Telegraph between 20th St. and 27th St.

2030

AM Peak Hour PM Peak Hour
Capacity
(vphpl)

DirectionSegmentType
Capacity

(vph)



NB 900 1 900
SB 900 1 900O

th er M
TS

Lanes

Telegraph between 20th St. and 27th St.

Capacity
(vphpl)

DirectionSegmentType
Capacity

(vph)

LOS Volume v/c LOS Volume v/c

C 582 0.65 F 913 1.01
E 814 0.90 D 708 0.79

2015 + Project

AM Peak Hour PM Peak Hour



NB 900 1
SB 900 1O

th er M
TS

Lanes

Telegraph between 20th St. and 27th St.

Capacity
(vphpl)

DirectionSegmentType

LOS Volume v/c LOS Volume v/c

D 688 0.76 F 1,080 1.20
F 988 1.10 E 866 0.96

2030 + Project

AM Peak Hour PM Peak Hour



APPENDIX B-9

ACCMA MODEL INPUTS





2030 AM Peak Hour

Viper Software by The Urban Analysis Group Licensed to CCS Planning & Engineering
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