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Freight and Security

1.0 INTRODUCTION

A detailed analysis of freight and goods movement, transportation security, disaster mitigation, and emergency response in the Great Falls
area was conducted by Cambridge Systematics for the 2014 Long Range Transportation Plan (LRTP). The information contained in the
Freight and Goods Movement! and Transportation Security? memos remains largely the same today. For the 2018 LRTP, an update to these
two memos was provided to reflect current conditions using the most current data available. Similarly, another update to this information is
included in this Freight and Security technical memo.

2.0 FREIGHT AND GOODS MOVEMENT

Moving goods efficiently and safely in the region is critical to the economy and quality of life in the Great Falls Area. Local businesses engaged
in industrial, agricultural, office, and retail activities rely on timely deliveries to supply finished goods and services to their customers. These
businesses contribute jobs that grow the region’s economy and maintain long-term economic competitiveness. Goods movement is important
to local consumers, as increasing numbers of people shop online and expect goods to be delivered quickly to their homes. The Great Falls
Area is part of many long-distance goods movement corridors supporting interstate and international commerce.

Goods movement affects all modes of transportation and a broad mix of land uses in the Great Falls Area. Goods move through the region,
alongside drivers, pedestrians, cyclists, and passengers traveling by bus, car, and air, connecting to and passing through commercial districts,
residential neighborhoods, and parks. Demand for goods movement will continue to increase as the region’s economy and population grows.
Integrating goods movement into the transportation system and local land uses is critical to protecting safety and quality of life for residents
and visitors to the Great Falls area.

The following sections describe the role of goods movement in the regional economy and explain how it relates to the regional transportation
system. The information comes from a variety of publicly available resources including the City of Great Falls, the Great Falls Development
Authority, the Cascade County Commission, the Montana Department of Transportation (MDT), and the Federal Highway Administration
(FHWA).

2.1. GOODS MOVEMENT AND THE REGIONAL ECONOMY

The Great Falls Area serves as a key destination and transfer point for goods carried regionally by truck, rail, and air. Goods movement in
the area supports the well-being of local residents and businesses. Businesses receive key inputs and supplies to keep their operations going
and rely on shipping networks to get their products to customers. Residents rely on goods movement to support day-to-day activities such as
buying groceries, going out to dinner, and online shopping.
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Great Falls is the largest city in north central Montana and serves as the primary financial, trade, health care, and transportation center of the
region, serving the broader areas of Cascade County, the Sweetgrass Economic Development District,® and Vibrant Futures Planning
Region?. Great Falls is the largest city in all of these regions, which positions the city well for economic and employment growth especially
related to renewable energy and agriculture in recent years. Growth in the region supports the availability of jobs for the City of Great Falls’
nearly 60,500 residents and Cascade County’s population of about 84,500 people. Figure 2.1 illustrates the City of Great Falls’ employment
sectors in 2021, including business and management, sales, services, natural resources and construction, and production and transportation.
Military employment is not included in this analysis. The largest sector, business and management, employs nearly 35 percent of Great Falls’
workforce. Sales and office jobs represent nearly 25 percent of the region’s employment. Together these sectors represent nearly two-thirds
of employment, with services comprising approximately one-fifth of employment, and production, transportation, natural resources, and

construction also making up a combined fifth of the region’s jobs.

Natural Resources,
Construction, and
Maintenance
9.4%

Production,
Transportation,
Material Moving

11.3%

Source: Great Falls Growth Policy
Update, City of Great Falls, 2021.
Military employment is not included.

Figure 2.1: Great Falls Non-Military Jobs by Sector (2021)

GOODS MOVEMENT BY INDUSTRY

Each employment sector relies on a high-quality goods movement network for business. These sectors can be categorized into three main
industries including heavy industry; service, retail, and management industry; and military industry. The relationship of each of these industries

to the goods movement network can be summarized as follows.

1 Sweetgrass Development is a private, non-profit corporation created in 2004 to support economic development in the counties of Glacier, Cascade, Pondera, Teton

and Toole, as well as the Blackfeet Nation.

2 The Vibrant Futures region encompasses 11 counties and three Indian reservations, including the counties of Glacier, Toole, Liberty, Hill, Blaine, Phillips, Pondera,
Chouteau, Teton, Cascade, and Judith Basin as well as the Blackfeet, Rocky Boy’s, and Fort Belknap Reservations.
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Heavy Industry: The heavy industry consists of two primary employment sectors — production and transportation, and natural resources and
construction — making up about 21 percent of jobs in the Great Falls Area. Goods movement is critical to heavy industry as businesses in
these sectors make location decisions based on access to efficient, secure, and safe transportation infrastructure to support their growth.
These industries are expecting continued growth in the Great Falls Area to support developments in oil and gas extraction and refining, and
agriculture. In recent years, interest in renewable energy has increased, positioning the Great Falls area well for opportunities in development
of wind, biofuels, hydro-electric based power, and petroleum-based byproducts. Recent investment in this sector includes the construction of
a 100,000 square foot steel fabrication and assembly plant to support the energy and power industry. Notable products on the local goods
movement system from these industries include: oil and gas extraction materials and equipment; grains and other perishables; aerospace
equipment and parts; and wind energy equipment and supplies. Local employers in these industries include Calumet Montana Refining,
Pacific Steel and Recycling, ADF Group (Steel Fabrication), Pasta Montana, International Malting Corporation, Malteurop, and General Mills.

Service, Retail, and Management Industry: Goods movement is critical to the local service, sales, and management businesses which
account for nearly 80 percent of the jobs in the City of Great Falls. Businesses in these industries are less likely to make location decisions
based on goods movement access and are generally more concerned with customer and employee transportation access. However, these
industries all rely on the efficient shipment of goods to conduct day-to-day business. Retail businesses, for example, require routine shipments
of products to keep stores stocked, and with growth in online shopping, retail businesses also rely on efficient shipments of goods to
customers. Management offices require office supplies and mail shipments, and health care facilities require medical diagnostic equipment
and pharmaceuticals. Service and office businesses are expected to continue to grow in the Great Falls Area based on growing demand for
health care, availability of a skilled workforce, and the natural environment that attracts tourists from all over. Local employers in these
industries include Benefis Health System, Great Falls Clinic, Wal-Mart, higher education institutions, and local government offices.

Military Industry: The military maintains a strong presence in the Great Falls Area. Malmstrom Air Force Base (AFB) employs over 3,900
military-related personnel and the Montana Air National Guard (MANG) has over 1,000 military-related personnel. The city is also home to
the United States Army Reserve and the Montana Army National Guard. According to the Fiscal Year 2022 Economic Impacts Analysis Fact
Card, Malmstrom AFB’s direct and indirect impact on the regional economy totaled over $397 million, with expenditures for construction,
services, materials, equipment, and supplies making up about $71 million, payroll making up $258 million, and indirect jobs composing the
remaining $68 million.® The AFB relies on an efficient and secure goods movement network to transport these goods to and from the base.
In particular, the AFB relies on roadway connections to the Great Falls International Airport, which is a key component of the military
transportation network. MANG and the US Army Reserves are also co-located near the airport.

Goods movement routes in and around the Great Falls Area play a significant role on the regional, state, and national economies. Statewide,
the key industries reliant on the goods movement system are oil and gas extraction and agriculture.

Oil and Gas Extraction: The oil and gas industries represent a six-billion-dollar economic sector in Montana, with 53,400 jobs across the
state’s economy. Expansion in this industry is leading businesses to locate in the Great Falls Area due to its skilled workforce, access to
major transportation routes, and proximity to oil and gas resources such as the Alberta Basin Bakken Fairway and Williston Basin oil fields.
The Calumet Montana refinery in Great Falls currently produces 30,000 barrels of oil per day and, in 2021, launched a new project focused
on creating renewable fuel for the State.
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Agriculture: The Great Falls Area is located near the “Golden Triangle” of Montana, known for producing large quantities of wheat between
the Cities of Great Falls, Shelby, and Havre. Related industries process the wheat to supply consumer product manufacturing. The greater
Sweetgrass Economic Development Region is known for its prairie grazing lands, other small grains such as barley, forage crops, forage
animals, and durum wheat. Demand for organic and natural products has continued to grow. The region has competitive advantages for agri-
processing, energy sources (i.e., electricity, natural gas, and oil), rail transportation, water resources, and a capable workforce. Expansion of
local agri-based processors is being promoted and supported, as evidenced by the recent development of the Agri-Tech industrial park in
northeast Great Falls.

On an international scale, the City of Great Falls is located approximately 120 miles south of the Canadian border. The city’s proximity to
Canada creates opportunities for international trade and tourism. Overall, the city benefits from Canada’s tourism and trade investment, which
can continue to prosper with enhancements to the transportation and goods movement networks.

2.2. EXISTING GOODS MOVEMENT SYSTEM

The existing transportation system facilitates considerable goods movement to, from, and throughout the region. This section describes the
types and quantities of goods moved, how the goods are moved, the routes and freight facilities, and gaps or needs on the regional goods
movement transportation system.

Over 270 million tons of goods are shipped from, to, and within Montana, with a total value of nearly $115 billion dollars in 2022; constituting
an increase of approximately 9 percent by weight and 5 percent by value since 2017.% The top commodities shipped from Montana by weight
include natural gas and other fossil products, crude petroleum, coal, cereal grains, and gravel. The top outbound commaodities by value are
slightly more diverse, with natural gas and other fossil products, crude petroleum, gasoline, and other fuel oils making up a majority of the
outbound value, supplemented by shipments of live animals/fish, cereal grains, meat/seafood, machinery, and wood products. Inbound goods
are similar, consisting of natural gas, crude petroleum, gasoline, gravel, coal, and cereal grains making up the top commodities by weight.
By value, the top inbound commaodities to Montana include mixed freight, machinery, motorized vehicles, crude petroleum, gasoline, natural
gas, and electronics.

GOODS MOVEMENT BY TRANSPORTATION MODE

Montana is part of a trade corridor linking midwestern and northwestern port markets. This leads to a large share of through-bound goods
movement. The majority of freight in Montana is moved by three modes of travel: pipeline, truck, and rail. By value, trucking is the dominant
form of freight transportation in the state, transporting approximately 60% of goods in 2022. By weight, trucks transported approximately 37%
of goods while rail transported 10% of goods in 2022. Rail and pipeline typically move low-value and often bulk commodities across long
distances while trucking primarily serves a greater share of locally serving trips due to the ability of trucks to serve diffuse markets. While the
Great Falls Area is affected by through trips on the highway and rail networks, locally serving trips have the greatest impact on the regional
economy, quality of life, and local traffic.
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In 2022, trucks carried 52 percent of goods by value that originate in Montana, and 66 percent of goods by value destined for Montana.
Figure 2.2 illustrates the value of freight transportation in Montana by transportation mode. Truck and intermodal modes represent large
proportions of overall value because more valuable commodities tend to be transported as containerized or truck trailer freight.

Origin Destination
Rail Rail
2.5
g.o% $1.1
2.0%

Source: Freight Analysis Framework 5. “Other Modes” includes air, multiple modes, pipeline, and unknown.

Figure 2.2: Montana Freight Value by Mode (2022, Billions of U.S. Dollars)

Rail accounts for about 5 percent of the freight value originating in Montana, but it accounts for about two percent of the freight value with a
destination in Montana. This is partly due to the fact that trucks (hauling containers or trailers) are better suited to distributing high-value
finished goods to diffuse markets (e.g. grocery stores, retail stores). Industrial sectors in Montana, such as oil and gas extraction, move goods
primarily by truck freight, while agriculture-related industries transport goods both by truck and rail.®

Great Falls International Airport is the second largest cargo airport handling 29 percent of Montana’s air cargo by tonnage and is federally
designated as a foreign trade zone.® Large distances and rough terrain between cities and towns often make air travel the most efficient
mode of transportation. Airport services include many different air cargo carriers including FedEx, UPS, ALPINE Air, Corporate Air, and
Empire Air. FedEx uses the airport as their statewide hub, linking smaller flights to communities within the state, and linking to hubs in other
states. FedEx also contracts with the United States Postal Service to carry first class mail.

There were about 143,500 annual enplanements at the Great Falls International Airport in 2022. Table 2.1 breaks out the overall aircraft
operations by purpose and compares Great Falls International Airport to Billings Logan International Airport and Helena Regional Airport.
These two airports provide a comparison of operations at other Montana airports that are similar in size to Great Falls International Airport.
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Table 2.1: Great Falls International Airport Infrastructure

Great Falls Helena Billings Logan
International Regional International

Annual Operations 34,599 33,402 91,587

oo Commercial | %
(wartad o
% General Aviation Local ‘ 17% 47% 24%

% General Aviation Itinerant 23% 33% 34%
% Military 16% 7% 1%

Source: FAA Airport Master Records, Accessed 4/3/23, https://www.airportig5010.com/5010Web/

Air cargo transport trends at Great Falls International Airport have fluctuated since 2015, holding relatively steady between 2015 and 2019,
spiking in 2020 then decreasing by 50% in 2021. Table 2.2 presents the total air cargo tonnage from 2015 to 2021.

Table 2.2: Great Falls International Airport Air Cargo 2015 to 2021

Tons Air Cargo (Freight/Mail) 8,923 8,837 9,470 9,288 10,879 5,448
Change from previous year 3% -1% 7% -2% 17% -50%

Source: US Bureau of Transportation Statistics, https://www.bts.gov/product/state-transportation-statistics?page=1

Air cargo is typically high value and relatively low weight, so trends in air cargo by weight are not necessarily indicative of economic strength.
The Great Falls International Airport regularly transports cargo that supports the local economy. Common inbound goods include aerospace
parts and equipment; legal and financial documents; cell phones; wind energy parts and equipment to repair local wind turbines; mining parts
and equipment; and oil and gas extraction parts and equipment.

Other goods arrive bound for local medical facilities, including diagnostic equipment, pharmaceuticals, and medical devices. Other inbound
goods include flowers and parts for tractors and other heavy equipment. Outbound air cargo is based on the local tourism industry (related
to hunting and fishing), as well as financial and management service and aerospace industries. The top local commodities include meat
products; taxidermies; music concert equipment; documents and forms; and aerospace related equipment and supplies.

2.2.2. Origins and Destinations

Much of the locally serving goods movement is destined for industrial or commercial districts. Heavy industrial areas (I-2) are located within
the northeastern quadrant of the city, along Highway 87, heading northeast from Great Falls, or along River Drive North on the east side of
Great Falls. There are some light industrial districts (I-1) just north of a high-density residential district (R-3) adjacent to 8" Avenue North,
and also on the west side of Great Falls between the Missouri River and I-15. The latter area is the location of the BNSF rail yard. Great Falls
International Airport is also an important location in the area’s freight network for goods that move to and from the region via aircraft. Figure
2.3 illustrates the City of Great Falls zoning map, indicating where these districts are located.
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Local goods commonly move to and from commercial districts of the city as well, many of which are located on the city’s south side, along
10™ Avenue South. The Central Business Core (C-4) is located along Central Avenue, just east of the Missouri River. Goods moving to the
Central Business Core arrive by various arterials connecting to the Core which are described in more detail in Section 2.2.4.

Cascade County has two industrial zoning designations: Light Industrial (I-1) and Heavy Industrial (I-2). Areas of I-2 zoning are found in and
around the unincorporated area of Black Eagle and around the periphery of the I-2 industrial area in the City along River Drive North. Areas
of I-1 zoning are spread along several miles of Vaughn Road, southwest of Great Falls International Airport adjacent to the Tri-Hill Frontage
Road, near the Emerson Junction interchange, and adjacent to the NW Bypass. All of these areas are located outside of the City limits but
within the study area boundary for the LRTP. These areas are likely to have future industrial uses develop over the LRTP planning horizon.

Figure 2.3: City of Great Falls Zoning Districts
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Figure 2.4 presents employment intensity and location in the City of Great Falls from 2013. The size of a symbol corresponds to the number
of employees with larger bubbles indicating a greater number of employees working at the establishment. The number of employees is an
indicator of economic activity, indicating the total economic output of a business. The number of employees is also associated with local
spending, as employees spend their income in the region. Providing efficient goods movement to and from employment clusters supports
business activity and helps preserve jobs in the region. This is important for retail and office professions as well as manufacturing and
industrial sectors. Retail stores, offices, and other establishments, for example, located near River Drive North and 15t Avenue North rely on
regular shipments of supplies and materials to support employee activity. The University of Great Falls and Great Falls Clinic Medical Center
rely on regular shipments of medical equipment, food, and other products to serve thousands of customers and employees. The ability to
receive goods on a regular basis is especially critical in industrial job centers. Employment in Figure 2.4 shows significant activity in the
Central Business Core, along 10" Avenue South, around Great Falls International Airport near existing industrial activities, and in the northern
part of the city east of the Missouri River. Malmstrom AFB has nearly 4,000 employees but is not represented on this map.

Source: Imagine Great Falls 2025: Growth Policy Update 2013, City of Great Falls, 2013.

Figure 2.4: City of Great Falls Business Location by Number of Employees
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Goods travel to and from Montana to national and international destinations via several designated routes. The routes that pass through
Great Falls are described in more detail below.

INTERNATIONAL PORT OF ENTRY

The Port of Sweetgrass is located along I-15 approximately 120 miles north of Great Falls and is Montana’s largest international port of entry.
It is the only port of entry in western Montana that is open twenty-four hours a day. It is located near three of western Canada’s largest cities:
Calgary, Lethbridge, and Edmonton which have a combined population of over 2.4 million. In 2022, approximately 725,000 people traveled
through the Sweetgrass Port of Entry.” After passing through the Port of Sweetgrass, trucks largely travel on I-15 through Great Falls and
continue to destinations in Montana and beyond.

INTERNATIONAL TRADE CORRIDORS

Great Falls is located along the Canamex and Camino Real Corridors. The Canamex Corridor was designated as a High Priority Corridor by
Congress in the 1995 National Highway Systems Designation Act to facilitate trade between Canada, the United States, and Mexico and
strengthen the nations’ positioning in the global economy.? I-15 is the designated corridor through Great Falls and northern Montana. The
Camino Real Corridor runs north-south, beginning at the Port of Sweetgrass and extending south across the state along I-15, US 87, and I-
90, and ending in El Paso, Texas.

NATIONAL MULTIMODAL FREIGHT NETWORK

In 2016, the United States Department of Transportation (USDOT) published the Interim National Multimodal Freight Network (NMFN). The
network addresses all modes of freight transportation, which includes highway and rail for Montana. In Great Falls, the NMFN consists of I-
15 and US 87 extending north and south of the study area as well as all of the main rail lines within the study area.

NATIONAL HIGHWAY FREIGHT NETWORK

The National Highway Freight Network (NHFN) strategically directs federal resources and policies toward improved performance of highway
portions of the United States freight transportation system. The NHFN includes the Primary Highway Freight System (PHFS), Interstates not
part of the PHFS, and Critical Freight Corridors (Urban and Rural). Within the study area, I-15 is designated as an interstate on the PHFS. In
the fall of 2023, MDT designated 1-94 as a critical freight corridor with both urban and rural components which ensure the route’s connectivity
to the PHFS in Billings and North Dakota’s NHFN.

MILITARY NETWORKS

The United States Military has designated segments of the highway and rail systems as part of their strategic military networks. The Strategic
Rail Corridor Network (STRACNET) and Strategic Highway Network (STRAHNET) are also designated to prioritize infrastructure and
connectivity needs for national defense. The STRACNET in Great Falls includes a rail connector between Malmstrom AFB and Shelby where
the main STRACNET runs along US Highway 2 east and west across Montana. Other rail lines extending away from the City of Great Falls
are designated as “other railroads” on the STRACNET. The STRAHNET in Great Falls consists of I-15 extending north and south of the city
as a designated Interstate corridor and 10" Avenue South/US 87 extending east of the city as a designated non-Interstate corridor.
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Malmstrom AFB, the only operating military base in Montana, has direct access to the STRAHNET via these routes as well as 571" Street
South and 2" Avenue North which serve as designated STRAHNET connectors.® The AFB is reliant on an efficient and secure goods
movement network to transport goods to and from the base. In particular, the AFB relies on roadway connections to Great Falls International
Airport, which is a key component of the military transportation network as well as being the location of the MANG Facilities. Additionally, the
341st Missile Wing, headquartered at MAFB, is one of three U.S. Air Force Bases that operates, maintains and secures the Minuteman Il
intercontinental ballistic missile (ICBM). MAFB has designated ICBM haul routes that utilize the STRAHNET as part of the strategic mission
of the base.

The Great Falls area’s goods movement network benefits from truck, rail, and air transportation modes that facilitate goods movement
throughout the region. Figure 2.5 presents the goods movement routes and facilities in the Great Falls Area, which are discussed in greater
detail in the following sections.

TRUCKS

Figure 2.5 illustrates the routes generally used by trucks in the Great Falls Area. Official truck routes to be used by through trucks (those not
involved in local truck service) are identified in the City of Great Falls city code.'° Typical truck routes are also shown in the figure and include
those that are generally outside the municipal boundary but connect to the official truck routes, forming a complete goods movement network.
The official truck routes within Great Falls include:

e 10™ Avenue South from the west City limits to the east City limits;

e The Northeast Bypass from the intersection at 57" Street South and 10" Avenue South, north and then westerly to the Tenth Street
Bridge;

e River Drive from its connection with 10" Avenue South at or near the Warden Bridge to the 15t Avenue North Bridge; 15t Avenue
North from Park Drive westerly through the 15t Avenue North Bridge; Central Avenue West from the west end of the 1t Avenue
North Bridge to the west City limits on the Vaughn Highway;

e 3 Street Northwest and Smelter Avenue from Central Avenue West to the northeasterly City limits;

e 2" Street from the 10" Avenue South approaches north to 15t Avenue South;

e 15t Avenue South from 2nd Street, west to Park Drive; Park Drive from 15t Avenue South to 15t Avenue North;

¢ 6™ Street Southwest from Central Avenue West to 10t Avenue South; and

e River Drive from 1t Avenue North to the 10" Street Bridge;

Figure 2.6 illustrates the 2021 commercial truck traffic volumes on the Great Falls street network based on annual MDT traffic counts. The
maps show that the highest volumes of trucks travel on I-15, presumably to access markets outside the region. Locally serving trucks appear
to access the city via the NW Bypass or Central Avenue. From the southwest, trucks access the city on Country Club Boulevard and 10™
Avenue South, which also provide access to commercial areas in the Downtown core. Trucks access the city via US 87 in the northeast, with
connections to Smelter Avenue and River Drive. From the southeast, trucks enter along US 87 and 10™ Avenue South.
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RAIL

Great Falls is well-integrated into the nation’s freight rail system, with numerous facilities and services as shown in Figure 2.5. Rail facilities
carry freight on lines northeast of the city and along the east side of the Missouri River, crossing the river south of downtown. The rail lines
connect to the BNSF rail yard just west of the river. Rail lines extend south and northwest from the rail yard to destinations outside of city
limits. Great Falls is located on the 100-mile BNSF main line that links Shelby and Great Falls, known as “The Great Falls Subdivision” line.
Shelby is also located along “The Hi-Line Subdivision”, a BNSF main line that runs east-west. Shelby has advocated for a freight intermodal
facility to support nearby goods movement routes. The rail facilities in Shelby also serve an Amtrak passenger rail station on the Empire
Builder Route (Chicago to Portland/Seattle).**

Rail spurs connect the rail network to several industrial facilities within the Great Falls Area, providing direct access to major goods movement
facilities. A circuitous railroad spur deviates from the area near the AgriTech Industrial Park, crosses the Missouri River just west of Rainbow
Dam, and circles north and west to the Malteurop Malting Plant between US 87 and Black Eagle Road. This spur line is located outside the
City of Great Falls but supports significant goods movement activity in and through the area. The city plans to continue constructing rail spurs
to serve the AgriTech Industrial Park, generally located north of 18" Avenue North and west of 57" Street North. In 2016, rail spurs were
constructed as far east as Giant Springs Road/67" Street. Extensions east of 67" Street are anticipated to be designed and constructed as
industrial development occurs in the area.
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Figure 2.5: Goods Movement Routes and Facilities
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Figure 2.6: Commercial Truck Traffic (2021)
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AR

The Great Falls International Airport offers substantial infrastructure for the air cargo industry. The airport’s primary runway is 10,502 feet
long; the secondary runway is 6,030 feet long. The airport operates a control tower and five terminal gates. The airport occupies just over
2,100 acres and has a 531,000-square foot cargo apron area, and 72,000 square feet of cargo warehouse space. FedEx uses the warehouse
space as a sorting and distribution hub for Montana. The airport operates a foreign trade zone that offers tax-free purchases to international
customers. The U.S. Customs Border Patrol operates an office at the airport, which facilitates international travel.

The airport's primary runway is adequate to accommodate the mid-size cargo jets such as the B-757 operated by FedEx for interstate
shipments, given typical weather and operating conditions. Figure 2.7 illustrates the FedEx Express and UPS air cargo route network for the
western United States and Canada from 2011. Current FedEx flight information indicates that FedEx operates cargo routes between Great
Falls International Airport (GTF), Bozeman (BZN), Missoula (MSO), Kalispell (GPI), Omaha (OMA), Memphis (MEM), Reno (RNO). While
UPS does not directly operate air cargo flights out of GTF, its affiliate, Alpine Air, operates routes between Great Falls (GTF), Billings (BIL),
and Cut Bank (CTB). The majority of air cargo routes from the airport, like many in Montana, are “long-thin” routes that cover long distances
with consistently low volume of cargo.

FedEx Express PS

Source: Great Falls Regional Transportation Task #7, Cascade County Commission, 2011.

Figure 2.7: FedEx Express and UPS Air Cargo Networks in Western U.S. and Canada
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2.3. FUTURE GOODS MOVEMENT SYSTEM

The Great Falls area expects to experience continued population, employment, and overall economic growth over the planning horizon. A
strong goods movement network will support economic growth by maintaining capacity, safety, and security of the transportation system, and
preserve quality of life for local businesses and residents.

As the Great Falls population increases, goods production and consumption will also increase. Population and economic projections across
the state suggest that the proportional share of goods shipped by truck, rail, and intermodal service are likely to remain the same as they are
today, even as demand for goods movement increases. This means that higher value finished goods produced and consumed in Montana
will continue to rely on trucks to distribute goods between dispersed origins and destinations. Rail is expected to continue its primary role in
shipping most of the outbound goods by weight.

The 2022 Montana Freight Plan forecasts that total freight volume by weight for truck, rail, and air traffic either originating or terminating in
Montana is forecast to grow by 30 percent between 2017 and 2050, from 88 million tons to 114 million tons. By monetary value, freight
movements are projected to increase by 84 percent, from $54 billion to $101 billion. The plan anticipates that truck shipments will continue
to account for the largest share of in-state goods movement by weight and value, while transport by rail may experience a decline in shipments
by weight. Table 2.3 shows the forecasted change in shipments by weight and monetary value by 2050.

Table 2.3: Montana Forecast Change in Shipments by Weight (2017 to 2050)
Thousands of Tons Percent Millions of Dollars Percent Change
2017 2050 Change (Tons) 2017 2050 (Value)

63,017 95,381 51% | $51414 $95,469 86%

25,363 19,211 -24% $2,994 $4,552 52%

5 10 100% $562 $1,179 110%

‘Total 88385 114,602 30%  $54,970  $101,200 84%

Source: Montana Freight Plan, MDT, 2022. Does not include pipeline and intermodal shipments.

The Freight Plan also discusses how growth in e-commerce and omni-channel distribution continues to change the way freight moves across
the country. The model of buying and selling has changed the way retailers and consumers interact with each other as purchasing goods
online typically means goods bypass traditional brick-and-mortar stores and travel directly from a warehouse or distribution center to
consumers’ homes, or vice versa for returns. The “last mile” trip for consumer goods has shifted to delivery trucks rather than store-to-home
trips by consumers. Growth in the e-commerce space has put increased emphasis on the reliability and timeliness of truck transportation,
changing truck delivery patterns, an increase in shorter trips, and a greater strain on local infrastructure. The shift has also led to an increased
demand for air cargo due to the demand for next-day or two-day deliveries, and changes in land use development patterns, such as the need
for locating inventory and distribution hubs closer to population centers.

Forecasts of growth in freight trips across Montana show growing freight volumes by the year 2050 in the Great Falls Area. Figure 2.8 shows
the predicted change in annual freight trips in Montana between 2017 and 2050. The forecasts show moderate growth on routes connecting
the Great Falls region to Canada, Helena, and Lewistown (I-15 and US 87) while the most freight growth is predicted to occur on 1-90.
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Source: Montana Freiaght Plan, MDT, 2022.

Figure 2.8: Average Annual Daily Truck Traffic (2017 and 2050)

Truck traffic is expected to increase locally due to expected increases in truck-dependent industrial manufacturing, supported by infrastructure
improvements to support these industrial sectors. Expected areas of increased truck traffic include the following areas:

e River Drive North and 57" Street North (NE Bypass). A new industrial park, Agri-Tech Park, opened in 2016 and will continue to be
developed north of Malmstrom AFB. Developments in the area include Pacific Steel & Recycling, FedEx Ground, Montana Specialty
Mills, and Helena Chemical. Future phases are being developed now and are expected to serve developments reliant on goods
movement by truck.
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e River Drive North and 38" Street North. Montana Egg opened a new agricultural processing facility in northeast Great Falls in 2017.
Products are shipped throughout Montana and eastern Washington mainly by truck.

e US 87, 3" Street Northwest, and NW Bypass. Steel production at the ADF site continues to increase as the firm fabricates steel
modules for oil and gas sites in Alberta and eastern Montana, which are delivered by truck. The industrial complex is located on the
east side of US 87 and north of Black Eagle. The Great Falls Development Authority plans to increase road access to the area in
order to spur further development and allow for safer and more efficient truck traffic in and out of the area.

¢ U.S. Highway 89/200. Plans for development of the Madison Food Park are underway. The park would be located in Cascade County,
just east of the LRTP study area boundary. The complex would include meat packing elements, as well as milk processing facilities
and production of grain for various products. A fully functioning site like this could generate upwards of 165 truck arrivals and
departures weekly.

e Vaughn Road near the planned Emerson Junction. This planned highway interchange is located near vacant land zoned for industrial
uses. The interchange could incentivize future industrial uses and lead to increased truck traffic to and from the area.

e Airport Interchange. This interchange is planned to be reconstructed. Completion of the new interchange is anticipated to attract new
growth and continue to support the existing truck-dependent developments at the interchange and along the Tri Hill and Ulm Frontage
Roads.

2.4. CONCLUSION

The Great Falls Area is expected to experience an increase in goods movement as the population and employment base grows across the
region and the state. A strong goods movement system can facilitate and enhance economic growth while also protecting residents’ quality
of life. Improving efficiency and accessibility of the freight network can encourage and support the economic growth that the region projects.
Important issues to address in long range planning emerge from this assessment of the goods movement transportation system, including
reducing traffic congestion, balancing land uses, preserving quality of life, and creating a safe multimodal transportation network.

¢ Reducing traffic congestion. Although trucks make up a relatively small share of overall traffic in the Great Falls area, trucks contend
with — and contribute to — traffic congestion. Transportation modeling results indicate that traffic will become severely congested on
already congested routes and experience growth on routes that are nearing congested today. Congested roadway routes will hamper
economic growth by reducing the efficiency of goods movement. Less efficient goods movement can result in higher prices for local
goods, which reduces the economic competitiveness of the region, deters future businesses relocations in the region, and increases
out-of-pocket costs for residents.

e Preserving quality of life. Quality of life issues related to goods movement include vehicle and loading noise, air quality impacts,
and traffic safety. Goods movement directly affects these issues due to interactions with land uses and other users of the
transportation system. It is essential for trucks to access local markets by using local streets, while through-bound truck traffic is
required to use official truck routes. The volume or frequency of truck traffic traveling on local streets can adversely affect quality of
life for those who live and work on local streets, however, and has been noted as a primary concern by residents and officials in
ongoing engagement efforts.

Robert Peccia & Associates
March 22, 2024



Freight and Security

Balancing land use. The City of Great Falls, Cascade County, and regional economic development organizations are advocating for
continued growth in the regional economy by attracting commercial businesses, industrial businesses, and residents. As the region
grows, conflicts may arise between incompatible land uses. In addition, conflict may arise between users of the transportation system.
10™ Avenue South is an official truck route along a busy commercial district, a military convoy route, and provides direct access to
Benefis Hospital and the University of Great Falls. Continued growth has necessitated a closer look into ways to mitigate transportation
congestion and improve safety on the corridor. Adequate planning can facilitate growth that preserves quality of life while allowing
local businesses and industries the ability to efficiently move goods into and out of the region.

Providing convenient truck and rail access to heavy industry. More than 20% of jobs in the City of Great Falls are associated
with heavy industry. Continued growth is expected in these sectors, which include agriculture, oil and gas extraction, and refining.
These industries are dependent upon the movement of goods such as extraction materials and equipment, grains, aerospace, and
wind energy equipment. Accessibility to the Interstate, highways, and rail systems is critical for these industries and their daily
processes. The City of Great Falls and surrounding region can help support the growth of these industries by providing efficient truck
routes and easy access to the Interstate, highway, and freight rail systems for the movement of goods.

Creating a safe multimodal transportation network. The Great Falls Area has a robust transportation network that serves personal
vehicles, trucks, public transit, pedestrians, and bicyclists. Preserving multimodal access and safety will be important as demands for
transportation and goods movement grow. The region should be particularly mindful of balancing transportation needs in downtown
areas where major motorized transportation routes intersect with people walking, riding bikes, or accessing public transit.
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3.0 TRANSPORTATION SECURITY

The Great Falls area is exposed to many hazards, all of which have the potential to disrupt the community and cause damage. Hazards
include a range of human and environmental incidents or events with varying probabilities of occurring and ranging severities of resulting
impacts. The transportation system is a valuable asset in mitigating and responding to emergencies, however, hazards may also threaten
the security of the regional transportation system.

Federal, state, and local agencies, and their private partners work together to create plans and policies to maintain a secure regional
transportation system. These organizations coordinate to ensure that the transportation system is available as a resource to respond to
emergencies in the region. The following sections describe the security issues relevant to the Great Falls Area transportation system, and
how the LRTP helps preserve and enhance transportation security.

Consultations with emergency planning staff at the City of Great Falls, Cascade County, and Malmstrom AFB were held in October 2013 in
preparation of the 2014 LRTP. Those consultations guided and augmented the information available from public documents. The information
is updated for the 2024 LRTP where new documents are available.

3.1. PLANS AND POLICIES

Montana’s political subdivisions have the primary responsibility for deploying emergency operations and managing all available resources to
save lives and minimize property damage. Local plans and policies are critical to informing this responsibility. Security and emergency plans
guide government agencies and private organizations to ensure efforts are coordinated and comprehensive. A range of different types of
plans address emergency response at different levels of the transportation system in the Great Falls Area and are presented in Table 3.1.
The plans are organized chronologically. Some plans, such as the Fixing America’s Surface Transportation (FAST) Act, identify available
security resources and mandate actions required by state and local government agencies. Others, such as the Cascade County Multi-
Jurisdictional Multi-Hazard Mitigation Plan (MHMP) outline planning and response procedures for local organizations.

Table 3.1: Plans, Policies and Guidelines for Transportation Security

Agency Type
Document (Year written) (Name) Description and provisions

Safe Accountable Flexible Efficient Prior federal surface transportation funding authorization. Emphasized transportation system
Transportation Equity Act: A Legacy Federal security by creating security planning factor. Also mandated that states address security in long-

for Users (SAFETEA-LU) (2005) range transportation plans.
Montana’s long-range transportation plan was amended in 2007 after SAFETEA-LU was passed.
TranPlan 21 (2002, amended in 2007) State (MDT) Key changes included creating security section, and adding security-related goals, priorities,

projects, and policies.

Implementing the Recommendations
of the 9/11 Commission (IRC) Act of Federal
2007

Identifies the Department of Homeland Security (DHS) as responsible agency for national rail
security planning, hazardous materials, and information sharing.

Prior federal surface transportation funding authorization. Requires states to develop a risk-based
Federal asset management plan for the National Highway System to improve or preserve the condition of
the assets and the performance of the system. Establishes Public Transportation Emergency

Moving Ahead for Progress in the 215t
Century (MAP-21) (2012)
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Agency Type
Document (Year written) (Name) Description and provisions
Relief Program that provides grants to fund capital projects and operating costs related to damage
resulting from an emergency.
Federal surface transportation funding authorization. Requires strategies to reduce the
Fixing America’s Surface Federal vulnerability of existing transportation infrastructure to natural disasters. Continues MAP-21

Transportation (FAST) Act (2015)

TranPlanMT (2017)

National Response Framework (NRF)

Emergency Relief Program which provides funds for emergency repairs for road damage that
occurs as a result of natural disasters.

State (MDT)

Montana’s current long-range transportation plan which reflects the provisions of the FAST Act.
Includes discussion of efforts used to quickly and effectively respond to disasters.

Provides guidelines to state and local governments to create security and emergency
management plans. Guided by the National Preparedness Goal: “A secure and resilient nation

(2019) ezl with the capabilities required across the whole community to prevent, protect against, mitigate,
respond to, and recover from the threats and hazards that pose the greatest risk.”
Local
(Cascade ' R . . o L .
. Profiles significant hazards to the community and identifies mitigation projects that can reduce
Cascade County Multi-Hazard County . L2 o .
S . those impacts. The plan addresses security in the cities of Great Falls, Belt, Cascade, and Neihart
Mitigation Plan (2011, Updated 2017) Disaster and .
E as well as all unincorporated parts of the county.
mergency
Services)
(Sl\ilagr?tana Identifies state’s roles and actions in the event of an emergency and coordinates all other
Montana Emergency Response e~ emergency operations plans in Montana. Emergency Support Function — Transportation explains
Framework (2012, Updated 2022) Emeraenc the role of MDT in the event of an emergency. One key action is to request support from other
Serviges) y agencies including local agencies such as Cascade County Disaster and Emergency Services.
Federal transportation funding authorization. Continues the Emergency Relief Program (with
: . revisions), authorizes new grant funding to help states improve the resiliency of transportation
Bipartisan Infrastructure Law / . : L .
infrastructure, authorizes appropriations for hazardous materials emergency preparedness,
Infrastructure Investment and Jobs Federal

requires FHWA to assist transportation authorities detect and respond to cyber incidents, and
directs the Secretary to study the utility of incorporating the use of bicycles into the disaster
preparedness of local communities.

Act (2021)

The Cascade County MHMP is the security plan for the Great Falls Area. The plan applies to and incorporates security activities from all
jurisdictions in Cascade County, including Great Falls, Belt, Cascade, and Neihart. The MHMP integrates with plans from federal and state
levels of government, including the Cascade County Emergency Operations Plan. It identifies agencies and staff that have authority to
manage security activities, and outlines procedures for implementing the activities. The MHMP is designed to address six hazard mitigation
objectives, including Public Education and Awareness, Property Protection, Prevention, Structural, Natural Resource Protection, and
Emergency Services.

The MHMP identifies 18 potential hazards facing Cascade County and the municipalities. The county identified the hazards based on historic
events, available GIS data, public input, expert opinions, and past disaster declarations. Table 3.2 presents the hazards, including their
probability of occurrence, other related hazards, and a description of the primary risk factors. Four hazards stem directly from the
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transportation system, including hazardous material incidents, railroad accidents, highway accidents (mass casualty), and aircraft accidents.
The transportation system is also critical to facilitating response efforts of nearly every identified hazard.

Table 3.2: Potential Hazards

Hazard

Hazardous Material Incidents

Wildfires

Railroad Accidents
Communicable Disease
Cyber Security

Highway Accidents (Mass Casualty)

Aircraft Accidents

Severe Summer Weather
Structure Fire

Terrorism, Violence, Civil Unrest
Severe Winter Weather

Floods, Ice Jams, Flash Flooding

Dam Failure, Levee Failure
Drought

Earthquake

Landslide

Avalanche

Volcanic Ash

Source: Cascade County Multi-Hazard Mitigation Plan, Cascade County, 2017.

Occurrence Magnitude and/or
Probability REVEIWY Warning Time Duration
Highly Likely Critical < 6 hours > 1 week
Highly Likely Critical < 6 hours > 1 week
Highly Likely Critical < 6 hours > 1 week
Highly Likely Catastrophic 12-24 hours > 1 week
Likely Catastrophic < 6 hours > 1 week
Highly Likely Critical < 6 hours < 24 hours
Likely Critical < 6 hours <1 week
Highly Likely Limited < 6 hours < 6 hours
Likely Critical < 6 hours < 24 hours
Possible Catastrophic < 6 hours <1 week
Highly Likely Limited > 24 hours <1 week
Likely Critical > 24 hours > 1 week
Possible Catastrophic > 24 hours > 1 week
Likely Limited > 24 hours > 1 week
Possible Limited < 6 hours < 24 hours
Unlikely Negligible < 6 hours < 6 hours
Unlikely Negligible < 6 hours < 6 hours
Unlikely Negligible > 24 hours <1 week

After consideration of these potential hazards, the county planning team re-prioritized and combined several hazards to develop a list of eight
priority hazards including: Hazardous Material Incidents; Wildfire; Severe Weather and Drought; Communicable Disease; Transportation
Accidents; Flooding and Dam Failure; Terrorism, Flooding and Dam Failure; and Cyber Security.

The LRTP considers these hazards in planning for transportation projects and programs, to ensure that local agencies have the capability to
maintain transportation security through these hazards and adequately respond to potential events. The Cascade County Local Emergency
Planning Committee periodically reviews the MHMP to determine if updates are needed. The MHMP is intended to be updated every five
years, or more frequently if conditions warrant.
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3.2. TRANSPORTATION SECURITY ROLES
The Great Falls area’s transportation infrastructure is owned and operated by different public agencies and organizations. These entities
coordinate with representatives of federal, state, and local governments, neighboring owners/operators, and the surrounding community.
Interstate 15, for example, is overseen by MDT, and passes through the City of Great Falls, affecting local traffic, quality of life, and is a key
access route for personal travel, freight, and emergency services. Likewise, Great Falls International Airport operates commercial flights and
carries air freight and is therefore subject to federal security regulations.

Freight and Security

Table 3.3 summarizes the agencies that play a role in ensuring a secure transportation system in the Great Falls area. The table is organized
alphabetically within the level of government. Each organization is described by its type (federal, state, or local), its main security role or level
of authority, key security-related programs or departments, and the transportation modes addressed.

Table 3.3: Transportation Agencies and Security-Related Roles

Organization or Agency

Customs and Border
Protection (CBP)

Detect, apprehend, and deter terrorists and weapons
from crossing international borders.

Security Role or Authority Key Programs, Departments | Transportation Modes

¢ Air passenger
e Freight (air, truck, rail)

Federal Emergency
Management Agency
(FEMA)

Federal Motor Carrier
Safety Administration
(FMCSA)

Federal Railroad
Administration

Develops and implements safety standards.
Conducts railroad safety and customer training.

Federal | o Protect against illegal entry, illicit activity, or other e Customs and Trade Security | Highways
threats. e Transit
e Department under the U.S. DHS.
o Provide support to first responders and citizens in
preparation for and response to all hazards. » Emergency Support
Federal | « Assist government agencies and private sector in Function #1 (ESF #1)- All modes
managing transportation systems during threats. Transportation
e Department under the U.S. DHS.
e Regulates U.S. trucking industry.
Federal | e Enhance safety of truck drivers and commercial motor N/A Truck Freight
vehicles.
Regulates railroad safety and investigates accidents.
Federal Promotes compliance in hazardous materials. N/A Rail

Transportation Security
Administration (TSA)

Responsible for security of U.S. transportation systems.

Focus on airport security, but also plays many other
roles.

¢ HAZMAT Endorsement,
Threat Assessment
Program

o Air passenger
e Freight (air, truck, rail)

Montana Department of
Transportation

transportation facilities.

Federal . . .
e Conducts nationwide risk assessment of a terrorist e Air Ca_rgo Screening and . nghV\(ays
attack on the freight railroad system. Security Programs e Transit
e Included in U.S. DHS. ¢ Federal Air Marshal Service
; High
State e Plan for and provide traveler safety on state N/A : Rfil ways

e General Aviation

Robert Peccia & Associates
March 22, 2024



Freight and Security

Organization or Agency Security Role or Authority Key Programs, Departments | Transportation Modes

Montana Department of ¢ Coordinate emergency management plans and policies | N/A e All modes
Disaster and Emergency in Montana.
Services (DES)

Cascade County o Plan for natural disasters and other emergencies. N/A All modes
Emergency Coordinate with cities within Cascade County.

Management Services

o Coordinate with State of Montana, Cascade County, city
City of Great Falls residents and other stakeholders to prepare for and N/A All modes
respond to emergencies.

Source: Originally produced in 2013 through review of agency websites, public documents, and consultation with local emergency management staff. Updated as appropriate in 2023.

The MHMP Plan identifies responsibilities for agencies and officials at Cascade County, and departments or officials in the cities of Great
Falls, Belt, Cascade, and Neihart. It identifies local support organizations relevant to transportation security in the event of an emergency.
For example, the Public Works and Planning departments have specific roles related to regional transportation security such as monitoring
culvert and drainage projects, planning for and coordinating transportation safety improvements, and educating the public.

3.3. COORDINATION

Cascade County and local jurisdictions periodically review emergency and security plans to share local knowledge, update hazard
assessments and enhance interagency coordination. In the Great Falls area, Cascade County and the local jurisdictions jointly plan for and
closely coordinate on regional security issues. The Cascade County Director of Emergency Management Services works closely with the
City of Great Falls Emergency Manager. FEMA funds support emergency planning activities in the Great Falls area. Malmstrom AFB regularly
transports goods using local roads and the Great Falls International Airport. Therefore, regional transportation security is critical to its mission.
Malmstrom AFB and MANG representatives coordinate security planning and response with local governments. Malmstrom AFB assists local
governments with security planning and response as needed. Coordination activities between regional agencies have resulted in, and are
guided by, formal agreements to support security-related planning. Table 3.4 presents these agreements, the jurisdictions involved, and a
brief description of the agreement.

Table 3.4: Security-Related Agreements

Formal Agreement City of Great Falls, Malmstrom Standing mutual _ald agreement to help one another in the event of fire or incidents involving
AFB hazardous materials.

Great Falls Regional HazMat Team — Codified in state law. The team provides help in the form of

Formal Aareement City of Great Falls Fire phone consultation and outreach, dispatch of partial or entire team, public outreach events

9 Department, Malmstrom AFB including HazMat training classes or exercises. City of Great Falls Fire Department leads the team;

Malmstrom AFB contributes labor and capabilities.

Informal Agreement City of Great Falls Police In the event of extreme weather events (flooding, high winds, severe winter events, or other natural

9 Department, Malmstrom AFB disasters), these two entities agree to assist the other as needed.

Source: Malmstrom AFB, 2013.
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3.4. BARRIERS

The Great Falls area has an extensive transportation network. This network is strengthened by various infrastructure components that support
the basic operation of the transportation system. Critical infrastructure and key resources essential to emergency preparedness, economic
vitality, and overall quality of life include the following assets:

Interstate Systems (I-15, 1-315)

U.S. Highways (U.S. 87, U.S. 89)

Bridges (10th Ave S, Central Ave W, 10th St N, 15th St N)

Principal Arterial Roadways (10th Ave S, 3rd St NW, NW Bypass, 14th / 15th St Couplet, 9th St, 57th St, River Dr N)
Malmstrom AFB

Great Falls International Airport

Freight Activity Centers

Rail Networks and At-Grade Rail Crossings

Pipeline Network

Great Falls Transit System

These resources are critical to the transportation of Great Falls citizens. During times of emergency response, it is critical that these
transportation routes and accompanying assets move traffic efficiently, are built out enough so they don't create pinch-points, have viable
alternative routes in the event of a closure, and are in good operating condition. Consideration of natural hazards affecting these assets is
equally important, as flooding, wildfire, severe weather, or accidents could impact the use of these routes.

3.5. GENERAL STRATEGIES TO ENHANCE SECURITY
As agencies charged with security develop new and expand existing emergency response plans, and as surface transportation system
operators continue to look at security, the following recommendations should be considered by the appropriate implementing agencies.

In the event of a large-scale emergency, evacuation plans should be in place. Preparation and inclusion of evacuation plans should
be encouraged when planning for emergencies and natural disasters with the following considerations:

(0}

(0}

@]

Identify evacuation routes away from high-risk areas and key transportation facilities. Examples may include the petroleum
refinery, major bridges, rivers, Malmstrom AFB, Great Falls International Airport, and MANG.

Prepare a traffic control plan for key evacuation routes, including coordinated traffic signals that can be activated during the
evacuation.

Identify detour plans and other alternate routes.

Identify long-term detours in the event of a major failure or catastrophic event, such as a bridge failure or destructive flood.
Coordinate with Cascade County to plan for emergencies that may impact areas surrounding Great Falls city limits, such as
the west side near the Sun River; Fox Farm Road area south of the city; Gibson Flats; Black Eagle; or county lands
between the city and Malmstrom AFB)
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0 Include a complementary public emergency communication plan to communicate evacuation plans and efforts to community
members.

o Owners of the local transportation system (BNSF Railroad, MDT, City of Great Falls, and Cascade County) should identify specific
structures, facilities, or other elements of the transportation system that are at high risk of attack. Steps should be taken in a timely
manner to make these elements secure.

e Any security measures contemplated for implementation should take into full account the privacy of the transportation user and
make every attempt to preserve their privacy, while still providing a safe and secure transportation system.

3.6. CONCLUSION

Coordination between the City of Great Falls, Cascade County, local partners, and federal and state agencies is critical to maintain
transportation system security. Coordination is also important to ensure the regional transportation system supports emergency planning for
a range of potential hazards. The Great Falls Area LRTP incorporates information from security plans — in particular the MHMP — and
contributes to security planning by comprehensively assessing the regional transportation system. Specific elements of transportation
planning that contribute to transportation security include:

e Coordinate with Cascade County and local partners to inform and update the MHMP through activities such as data sharing and
asset inventory.

¢ Inventory of the area’s major transportation assets and potential hazards. This includes bridges, roadways, Great Falls International
Airport, Malmstrom AFB, freight rail, public transportation vehicles and routes, and pedestrian facilities.

e Coordinate with the Great Falls Transit Department to manage public transportation assets.

o Assess improvements needed and identify resources to maintain critical transportation assets.

¢ Designate goods movement routes, particularly routes for hazardous materials transport.

Robert Peccia & Associates
March 22, 2024
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HCM 7th TWSC

1: Fox Farm Rd & Park Garden Rd

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 3.9
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s Fi 9 &
Traffic Vol, veh/h 85 8 9 2 7 14 9 408 2 26 124 50
Future Vol, veh/h 85 8 9 2 7 14 9 408 2 26 124 50
Conflicting Peds, #/hr 2 0 2 2 0 2 22 0 10 10 0 22
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 8 8 8 8 8 8 8 8 8 8 89
Heavy Vehicles, % 2 0 0 0 0 0o M 1 0 8 7 6
Mvmt Flow 96 9 10 2 8 16 10 458 2 29 139 56
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 732 739 191 694 766 472 218 0 0 471 0 0
Stage 1 248 248 - 490 490 - - - - - -
Stage 2 485 491 - 204 276 - - - -
Critical Hdwy 712 65 62 71 65 6.2 4.21 - 418 -
Critical Hdwy Stg 1 6.12 55 - 61 55 - - - -
Critical Hdwy Stg 2 612 55 - 6414 55 - - - - - -
Follow-up Hdwy 3.518 4 33 35 4 33 2299 - 2272 -
Pot Cap-1 Maneuver 337 348 855 360 335 596 1300 - 1060 - -
Stage 1 756 705 - 564 552 - - - -
Stage 2 564 552 802 686 - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 299 323 836 328 312 590 1273 - 1050 -
Mov Cap-2 Maneuver 299 323 - 328 312 - - - -
Stage 1 717 669 552 541 - - - -
Stage 2 534 540 756 650 - - -
Approach EB WB NB SB
HCM Control Delay, s/v22.46 13.7 0.17 1.11
HCM LOS C B
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 39 - 319 440 221 -
HCM Lane V/C Ratio 0.008 - - 0.359 0.059 0.028 -
HCM Control Delay (s/veh) 7.9 0 - 225 137 85 0
HCM Lane LOS A A - C B A A
HCM 95th %tile Q(veh) 0 - 16 02 041 -

Existing AM

Synchro 12 Report
Page 1



HCM 7th Signalized Intersection Summary

2: Fox Farm Rd/6th St SW & Country Club Blvd Report Date: 01/17/2024
SR o AR N R N A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations by T ¥ ol by T v & i 44 i N M i
Traffic Volume (veh/h) 213 772 36 148 458 3 43 281 452 197 149 179
Future Volume (veh/h) 213 772 36 148 458 3 43 281 452 197 149 179
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1723 1709 1750 1736 1682 1750 1682 1709 1750 1736 1709 1682
Adj Flow Rate, veh/h 248 898 42 172 533 3 50 327 526 229 173 208
Peak Hour Factor 086 08 08 08 08 08 08 08 08 08 086 0.86
Percent Heavy Veh, % 2 3 0 1 5 0 5 3 0 1 3 5
Cap, veh/h 239 956 966 220 695 322 0 973 546 254 230 308
Arrive On Green 015 029 029 007 022 022 036 030 030 015 007 0.07
Sat Flow, veh/h 1641 3247 1483 3208 3195 1483 0 3247 1483 1654 3247 1425
Grp Volume(v), veh/h 248 898 42 172 533 3 0 327 526 229 173 208
Grp Sat Flow(s),veh/h/In 1641 1624 1483 1604 1598 1483 0 1624 1483 1654 1624 1425
Q Serve(g_s), s 170 315 0.4 62 183 0.2 0.0 92 3.0 159 6.1 5.5
Cycle Q Clear(g_c), s 170 315 0.4 62 183 0.2 0.0 92 350 159 6.1 5.5
Prop In Lane 1.00 1.00  1.00 1.00  0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 239 956 966 220 695 322 0 973 546 254 230 308
VIC Ratio(X) 104 094 004 078 077 001 000 034 09 090 075 067
Avail Cap(c_a), veh/h 239 1209 1081 220 943 438 0 973 546 594 973 634
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 000 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 499 402 18 536 429 359 00 319 3.2 486 533 165
Incr Delay (d2), siveh 68.8  11.0 00 154 1.7 0.0 0.0 02 295 4.7 1.9 1.0
Initial Q Delay(d3), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 113 135 0.2 29 7.1 0.1 0.0 3.7 190 6.7 25 2.7
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 1187 512 18 689 446 359 00 321 657 533 552 175
LnGrp LOS F D A E D D c E D E B
Approach Vol, veh/h 1188 708 853 610
Approach Delay, s/veh 63.5 50.5 52.8 41.6
Approach LOS E D D D

Timer - Assigned Phs 1 2 3 4 B 6 7 8

Phs Duration (G+Y+Rc), s 14.0 409 477 143 230 319 209 410

Change Period (Y+Rc), s 6.0 6.5 6.0 6.0 6.0 6.5 3.0 6.0

Max Green Setting (Gmax),s 80 435 39.0 350 170 345 420 350
Max Q Clear Time (g_ctl1),s 82 335 0.0 8.1 19.0 203 179 370

Green Ext Time (p_c), s 0.0 0.9 0.0 0.2 0.0 05 0.1 0.0

Intersection Summary

HCM 7th Control Delay, s/veh 54.1

HCM 7th LOS D

Existing AM Synchro 12 Report
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HCM 7th TWSC

3: 6th St SW & 4th Ave SW

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 1.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & LI 3 % 4B
Traffic Vol, veh/h 5 7 12 28 1 2 8 401 268 3 509 11
Future Vol, veh/h 5 7 12 28 1 2 8 401 268 3 509 n"
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - - None - - None - - None
Storage Length - - - - - 100 - - 100 - -
Veh in Median Storage, # - 0 - 0 - - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 82 8 8 8 8 82 8 8 82 82 8 8
Heavy Vehicles, % 20 0 0 0 0 0 13 2 2 0 4 36
Mvmt Flow 6 9 15 34 1 2 10 489 327 4 621 13
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 899 1470 317 994 1313 408 634 0 0 816 0 0
Stage 1 635 635 672 672 - - - - - -
Stage 2 265 835 - 322 &M - - - -
Critical Hdwy 79 65 69 75 65 69 436 - 4.1 -
Critical Hdwy Stg 1 69 55 - 65 55 - - - - -
Critical Hdwy Stg 2 6.9 55 - 65 55 - - - - - -
Follow-up Hdwy 37 4 33 35 4 33 233 2.2 -
Pot Cap-1 Maneuver 207 129 685 202 160 598 874 - 821 -
Stage 1 392 476 - 416 458 - - - -
Stage 2 669 386 670 472 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 202 127 685 182 157 598 874 - 821 -
Mov Cap-2 Maneuver 202 127 - 182 157 - - - -
Stage 1 391 474 412 452 - - - - -
Stage 2 657 381 641 470 - - -
Approach EB WB NB SB
HCM Control Delay, s/v21.62 28.67 0.11 0.05
HCM LOS C D
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 874 - 246 189 821 -
HCM Lane V/C Ratio 0.011 - 0119 0.2 0.004
HCM Control Delay (s/veh) 9.2 - 216 287 94 -
HCM Lane LOS A - C D A -
HCM 95th %tile Q(veh) 0 - 04 07 0 -

Existing AM
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HCM 7th Signalized Intersection Summary
4: 9th St SW/9th St NW & Central Ave W

Report Date: 01/17/2024

SR o AR N R N A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT s s

Traffic Volume (veh/h) 38 599 3 3 321 41 5 16 13 132 8 33
Future Volume (veh/h) 38 599 3 3 321 41 5 16 13 132 8 33
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1682 1682 1300 1750 1600 1750 1204 1668 1750 1750 1750 1709
Adj Flow Rate, veh/h 41 644 3 3 345 44 5 17 14 142 9 35
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Percent Heavy Veh, % 5 5 33 0 11 0 40 6 0 0 0 3
Cap, veh/h 562 1305 6 468 1086 137 182 156 113 446 13 48
Arrive On Green 040 040 040 040 040 040 019 019 019 019 019 0419
Sat Flow, veh/h 893 3261 15 732 2713 343 112 838 604 1048 68 259
Grp Volume(v), veh/h 41 315 332 3 192 197 36 0 0 186 0 0
Grp Sat Flow(s),veh/h/In 893 1598 1679 732 1520 1537 1554 0 0 1375 0 0
Q Serve(g_s), s 0.8 3.8 3.8 0.1 2.2 2.2 0.0 0.0 0.0 2.7 0.0 0.0
Cycle Q Clear(g_c), s 3.1 3.8 3.8 3.8 2.2 2.2 0.5 0.0 0.0 3.2 0.0 0.0
Prop In Lane 1.00 0.01 1.00 022 0.14 039 0.76 0.19
Lane Grp Cap(c), veh/h 562 639 672 468 608 615 452 0 0 507 0 0
VIC Ratio(X) 007 049 049 001 032 032 008 000 000 037 000 0.0
Avail Cap(c_a), veh/h 872 1194 1255 723 1136 1148 1958 0 0 1864 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 000 000 100 0.00 0.00
Uniform Delay (d), s/veh 6.3 5.7 5.7 7.1 5.2 5.2 8.6 0.0 0.0 9.7 0.0 0.0
Incr Delay (d2), siveh 0.0 0.2 0.2 0.0 0.1 0.1 0.0 0.0 0.0 0.2 0.0 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.6 0.6 0.0 0.3 0.3 0.1 0.0 0.0 0.7 0.0 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 6.3 5.9 59 7.1 53 54 8.6 0.0 0.0 9.8 0.0 0.0
LnGrp LOS A A A A A A A

Approach Vol, veh/h 688 392 36 186
Approach Delay, s/veh 5.9 54 8.6 9.8
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 15.2 10.2 15.2 10.2

Change Period (Y+Rc), s 5.0 5.5 5.0 515

Max Green Setting (Gmax), s 19.0 305 19.0 305

Max Q Clear Time (g_ctl1), s 5.8 25 5.8 5.2

Green Ext Time (p_c), s 2.4 0.1 1.3 0.7

Intersection Summary

HCM 7th Control Delay, s/veh 6.4

HCM 7th LOS A

Existing AM
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HCM 7th Signalized Intersection Summary

5: 6th St SW/6th St NW & Central Ave W

Report Date: 01/17/2024

IR i R N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 4 % 4 % 4 % 4

Traffic Volume (veh/h) 48 633 92 183 302 48 83 258 61 103 183 27
Future Volume (veh/h) 48 633 92 183 302 48 83 258 61 103 183 27
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1723 1682 1709 1654 1627 1668 1695 1736 1723 1695 1723 1695
Adj Flow Rate, veh/h 56 736 107 213 351 5 97 300 71 120 213 31
Peak Hour Factor 086 086 08 0.8 08 08 086 08 08 086 086 0.86
Percent Heavy Veh, % 2 5 3 7 9 6 4 1 2 4 2 4
Cap, veh/h 435 931 135 307 1029 163 345 464 108 304 547 78
Arrive On Green 004 033 033 0.09 038 038 007 017 017 008 019 0.19
Sat Flow, veh/h 1641 2798 407 1576 2673 422 1615 2655 619 1615 2872 412
Grp Volume(v), veh/h 56 420 423 213 202 205 97 185 186 120 120 124
Grp Sat Flow(s),veh/h/in1641 1598 1607 1576 1546 1550 1615 1650 1624 1615 1637 1648
Q Serve(g_s), s 15 157 157 59 64 62 32 68 70 39 42 43
Cycle QClear(g_c),s 15 157 157 59 64 62 32 68 70 39 42 43
Prop In Lane 1.00 025 1.00 0.27 1.00 0.38 1.00 0.25
Lane Grp Cap(c), veh/h 435 531 535 307 595 596 345 283 284 304 312 314
VIC Ratio(X) 013 079 079 0.69 034 034 028 064 066 039 039 040
Avail Cap(c_a), veh/h 820 1153 1160 307 834 836 605 764 752 539 758 764
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Uniform Delay (d), siven 13.5 199 199 153 143 144 202 252 253 201 233 233
Incr Delay (d2), siven 041 10 10 61 03 03 03 24 26 08 08 08
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/0.5 55 55 24 20 20 12 27 28 14 16 17
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 13.6 209 209 215 147 147 206 276 279 209 241 241
LnGrp LOS B C C C B B C C C C C c
Approach Vol, veh/h 899 620 468 364
Approach Delay, s/veh 204 17.0 26.3 23.0
Approach LOS C B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), $1.0 274 94 180 76 308 104 17.0

Change Period (Y+Rc),s 50 55 50 55 50 55 50 55

Max Green Setting (Gmax§,8 475 150 305 180 355 150 305

Max Q Clear Time (g_ctIf,$ 177 52 63 35 82 59 90

Green Ext Time (p_c),s 00 38 01 14 01 12 02 21

Intersection Summary

HCM 7th Control Delay, s/veh 211

HCM 7th LOS C

Existing AM
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HCM 7th Signalized Intersection Summary

6: 3rd St SW/3rd St NW & Central Ave W

Report Date: 01/17/2024

IR i R N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LK N 44 F %N 4 YN 4 F
Traffic Volume (veh/h) 118 703 5 40 390 309 6 167 178 493 32 157
Future Volume (veh/h) 118 703 5 40 390 309 6 167 178 493 32 157
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1682 1695 1477 1709 1614 1695 1518 1709 1723 1736 1668 1573
Adj Flow Rate, veh/h 134 799 6 45 443 351 7 19 202 560 36 178
Peak Hour Factor 088 083 0.8 0.8 083 088 088 088 088 088 088 0.8
Percent Heavy Veh, % 5 4 20 3 10 4 17 3 2 1 6 13
Cap, veh/h 308 1090 8 204 875 410 358 300 256 675 230 183
Arrive On Green 008 033 033 003 029 029 025 018 018 021 014 0.14
Sat Flow, veh/h 1602 3277 25 1628 3066 1437 1446 1709 1457 3208 1668 1330
Grp Volume(v), veh/h 134 393 412 45 443 351 7 190 202 560 36 178
Grp Sat Flow(s),veh/h/In1602 1611 1691 1628 1533 1437 1446 1709 1457 1604 1668 1330
Q Serve(g_s), s 50 188 188 1.7 106 202 03 90 116 146 17 89
Cycle QClear(g_c),s 50 188 188 17 106 202 03 90 116 146 17 89
Prop In Lane 1.00 0.01 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 308 536 563 204 875 410 358 300 256 675 230 183
VIC Ratio(X) 044 073 073 022 051 086 002 063 079 083 0.16 097
Avail Cap(c_a), veh/h 366 536 563 341 998 468 487 576 491 1099 571 455
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Uniform Delay (d), siven 19.6 258 258 224 261 296 249 335 346 331 333 219
Incr Delay (d2),siven 1.0 51 49 05 05 132 00 22 54 29 03 245
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/i.9 77 81 07 38 82 01 39 44 58 07 39
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 20.6 309 30.7 230 266 428 249 357 400 36.0 336 465
LnGrp LOS C C C C C D C D D D C D
Approach Vol, veh/h 939 839 399 774
Approach Delay, s/veh 29.3 33.2 37.7 38.3
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc),s7.7 34.6 272 181 118 305 244 209

Change Period (Y+Rc),s 50 55 55 60 50 55 6.0 55

Max Green Setting (Gmak),8 285 295 30.0 100 285 300 295

Max Q Clear Time (g_ctI13,5 20.8 23 109 7.0 222 166 136

Green Ext Time (p_c),s 00 30 00 07 01 23 18 16

Intersection Summary

HCM 7th Control Delay, s/veh 33.9

HCM 7th LOS C

Existing AM
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HCM 7th Signalized Intersection Summary
7: 6th St NW & NW Bypass

Report Date: 01/17/2024

IR i R N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LK N Ah ¥ 4+ Ff % b

Traffic Volume (veh/h) 122 383 39 69 286 19 37 187 112 45 170 60
Future Volume (veh/h) 122 383 39 69 286 19 37 187 112 45 170 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 0.99 1.00 099 1.00 099 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1709 1668 1641 1654 1573 1600 1641 1736 1723 1723 1736 1723
Adj Flow Rate, veh/h 163 511 52 92 381 25 49 249 149 60 227 &0
Peak Hour Factor 075 075 075 075 075 075 075 075 075 075 075 0.75
Percent Heavy Veh, % 3 6 8 7 13 N 8 1 2 2 1 2
Cap, veh/h 446 832 84 368 733 48 282 519 433 316 366 129
Arrive On Green 010 029 029 0.07 026 026 030 030 030 030 030 0.30
Sat Flow, veh/h 1628 2903 295 1576 2846 186 938 1736 1451 906 1224 431
Grp Volume(v), veh/h 163 278 285 92 199 207 49 249 149 60 0 307
Grp Sat Flow(s),veh/h/In1628 1585 1613 1576 1494 1538 938 1736 1451 906 0 1656
Q Serve(g_s), s 34 72 73 20 54 55 23 56 38 28 00 76
Cycle QClear(g_c),s 34 72 73 20 54 55 98 56 38 83 00 76
Prop In Lane 1.00 0.18 1.00 0.12 1.00 1.00 1.00 0.26
Lane Grp Cap(c), veh/h 446 454 462 368 385 396 282 519 433 316 0 4%
VIC Ratio(X) 037 061 062 025 052 052 017 048 034 019 000 0.62
Avail Cap(c_a), veh/h 621 1167 1188 583 1100 1132 570 1052 879 594 0 1003
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 100 100 100 100 100 1.00 1.00 0.00 1.00
Uniform Delay (d), siven11.2 147 147 117 151 151 186 136 130 171 0.0 144
Incr Delay (d2), siven 05 13 13 04 11 11 03 07 05 03 00 13
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i.1 24 24 06 17 18 05 20 11 05 00 27
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 11.7 160 16.0 121 162 162 189 143 135 174 00 156
LnGrp LOS B B B B B B B B B B B
Approach Vol, veh/h 726 498 447 367
Approach Delay, s/veh 15.0 15.4 14.6 15.9
Approach LOS B B B B

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s8.5 18.6 204 99 172 204

Change Period (Y+Rc),s 5.0 5.0 62 50 50 6.2

Max Green Setting (Gmak),8 35.0 288 10.0 350 28.8

Max Q Clear Time (g_ct14,6 9.3 103 54 75 11.8

Green Ext Time (p_c),s 0.1 3.6 22 02 25 2.0

Intersection Summary

HCM 7th Control Delay, s/veh 15.2

HCM 7th LOS B

Existing AM

Synchro 12 Report
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HCM 7th Signalized Intersection Summary

8: 3rd St NW & NW Bypass Report Date: 01/17/2024
A ti 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations %% N o M F

Traffic Volume (veh/h) 330 106 91 406 564 263
Future Volume (veh/h) 330 106 91 406 564 263
Initial Q (Qb), veh 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 1682 1709 1695 1695 1709 1573
Adj Flow Rate, veh/h 248 257 103 461 641 299
Peak Hour Factor 088 088 0.88 0.83 088 0.88
Percent Heavy Veh, % 5 3 4 4 3 13

Cap, veh/h 322 291 411 2166 1809 1010
Arrive On Green 020 020 0.06 0.67 0.56 0.56
Sat Flow, veh/h 1602 1448 1615 3306 3333 1333

Grp Volume(v), veh/h 248 257 103 461 641 299
Grp Sat Flow(s),veh/h/In1602 1448 1615 1611 1624 1333
Q Serve(g_s), s 141 166 24 53 105 6.7
Cycle QClear(g_c),s 141 166 24 53 105 67
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 322 291 411 2166 1809 1010
VIC Ratio(X) 0.77 088 025 021 035 0.30
Avail Cap(c_a), veh/h 382 346 543 2166 1809 1010
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siven36.4 374 78 6.0 118 36
Incr Delay (d2),s/veh 7.8 201 03 02 01 0.2
Initial Q Delay(d3),s/ven 0.0 0.0 00 0.0 00 00
%ile BackOfQ(50%),ven/i6.1 74 08 16 36 14
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 442 575 81 63 119 38

LnGrp LOS D E A A B A

Approach Vol, veh/h 505 564 940

Approach Delay, s/veh 51.0 6.6 93

Approach LOS D A A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), $1.1  59.9 71.0 254
Change Period (Y+Rc),s 5.5 6.2 6.2 6.0
Max Green Setting (Gmak3,5 45.8 64.8 23.0
Max Q Clear Time (g_ctl¥4,4 12.5 7.3 18.6
Green Ext Time (p_c),s 0.1 6.3 3.5 0.8
Intersection Summary

HCM 7th Control Delay, s/veh 19.0

HCM 7th LOS B

Notes

User approved volume balancing among the lanes for turning movement.

Existing AM Synchro 12 Report
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HCM 7th Signalized Intersection Summary
9: 3rd St NW & 14th Ave NW

Report Date: 01/17/2024

IR i R N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T L % 4 % 4

Traffic Volume (veh/h) 57 12 110 39 17 40 100 613 50 46 627 84
Future Volume (veh/h) 57 12 110 39 17 40 100 613 50 46 627 84
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1682 1750 1682 1750 1750 1750 1736 1668 1750 1750 1614 1736
Adj Flow Rate, veh/h 66 14 128 45 20 47 116 713 58 53 729 98
Peak Hour Factor 086 086 08 0.8 08 08 086 08 08 086 086 0.86
Percent Heavy Veh, % 5 0 5 0 0 0 1 6 0 0 10 1
Cap, veh/h 208 22 204 146 70 164 466 2164 176 491 1736 233
Arrive On Green 015 0.15 015 045 045 045 0.05 073 073 064 064 0.64
Sat Flow, veh/h 1200 148 1357 1166 464 1090 1654 2968 241 653 2715 365
Grp Volume(v), veh/h 66 0 142 45 0 67 116 381 390 53 411 416
Grp Sat Flow(s),veh/h/In1200 0 1506 1166 0 1554 1654 1585 1624 653 1533 1547
Q Serve(g_s), s 50 00 86 37 00 37 21 84 84 31 129 129
Cycle QClear(g_c),s 88 00 86 123 00 37 21 84 84 31 129 129
Prop In Lane 1.00 0.90 1.00 0.70 1.00 0.15 1.00 0.24
Lane Grp Cap(c), veh/h 208 0 226 146 0 233 466 1155 1184 491 980 989
VIC Ratio(X) 032 0.00 063 031 0.00 029 025 033 033 011 042 042
Avail Cap(c_a), veh/h 359 0 416 293 0 430 622 1155 1184 491 980 989
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 1.00 100 000 100 100 100 1.00 1.00 1.00 1.00
Uniform Delay (d), siven40.8 0.0 389 447 00 369 59 47 47 69 87 87
Incr Delay (d2),siven 09 00 29 12 00 07 03 08 07 01 03 03
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i.5 00 33 11 00 15 07 25 25 04 40 40
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 416 00 418 459 00 375 64 55 55 70 90 90
LnGrp LOS D D D D A A A A A A
Approach Vol, veh/h 208 112 887 880
Approach Delay, s/veh 41.7 40.9 5.6 8.9
Approach LOS D D A A

Timer - Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s8.8 68.2 20.7 77.0 20.7

Change Period (Y+Rc),s 40 5.8 6.0 5.8 6.0

Max Green Setting (Gmak4,8 53.2 27.0 712 27.0

Max Q Clear Time (g_ctl¥4,5 14.9 14.3 10.4 10.8

Green Ext Time (p_c),s 02 7.0 0.3 5.8 0.9

Intersection Summary

HCM 7th Control Delay, s/veh 12.5

HCM 7th LOS B

Existing AM

Synchro 12 Report
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HCM 7th TWSC

10: 3rd St NW & McDonald's/17th Ave NE Report Date: 01/17/2024

Intersection

Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & LI 3 % 4B

Traffic Vol, veh/h 29 2 59 18 0 9 0 631 41 27 647 0

Future Vol, veh/h 29 2 59 18 0 9 0 631 41 27 647 0

Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 2 2 0 4

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - 100 - - 100 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - - - - - 0 - - 0 -

Peak Hour Factor 81 81 81 81 81 81 81 81 81 81 81 81

Heavy Vehicles, % 0 0 0 6 0 0 0 5 5 4 9 0

Mvmt Flow 36 2 13 22 0o 1 0 779 51 33 799 0

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1259 1701 403 1274 1676 417 803 0 0 832 0 0
Stage 1 869 869 - 806 806 - - - - - - -
Stage 2 390 832 - 467 869 - - - - - - -

Critical Hdwy 75 65 69 762 65 69 4.1 - - 418 - -

Critical Hdwy Stg 1 65 55 - 662 55 - - - - - - -

Critical Hdwy Stg 2 6.5 55 - 662 55 - - - - - - -

Follow-up Hdwy 35 4 33 356 4 33 22 - - 224 - -

Pot Cap-1 Maneuver 129 93 602 120 96 590 830 - - 784 - -
Stage 1 317 372 - 333 398 - - - - - - -
Stage 2 612 387 - 535 372 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 121 88 600 98 92 589 827 - - 782 - -

Mov Cap-2 Maneuver 121 88 - 98 92 - - - - - - -
Stage 1 302 355 - 332 397 - - - - - - -
Stage 2 600 386 - 447 355 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s/v30.47 39.93 0 0.39

HCM LOS D E

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 827 - - 250 136 782 - -

HCM Lane V/C Ratio - - - 0.445 0.245 0.043 -

HCM Control Delay (s/veh) 0 - 305 399 98 -

HCM Lane LOS A - D E A -

HCM 95th %tile Q(veh) 0 - 21 09 041 -

Existing AM Synchro 12 Report
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HCM 7th TWSC

11: 3rd St NW & 4th St NE

Report Date: 01/17/2024

Intersection

Int Delay, s/veh 1.6

Movement SBL SBR NEL NET SWT SWR

Lane Configurations L % 4 b

Traffic Vol, veh/h 4 113 55 538 625 1

Future Vol, veh/h 4 113 55 538 625 1

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None None

Storage Length - - 100 - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 86 8 8 8 8 85

Heavy Vehicles, % 0 3 2 4 7 0

Mvmt Flow 5 133 65 633 735 1

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1182 368 736 0 - 0
Stage 1 736 - - - -
Stage 2 446 - - - -

Critical Hdwy 6.8 696 4.14 - -

Critical Hdwy Stg 1 5.8 - - - -

Critical Hdwy Stg 2 58 - - - -

Follow-up Hdwy 35 333 222 -

Pot Cap-1 Maneuver 186 626 865 - -
Stage 1 440 - - - -
Stage 2 618 - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 172 626 865 - -

Mov Cap-2 Maneuver 172 - - - -
Stage 1 407 - - -
Stage 2 618 - - -

Approach SB NE SW

HCM Control Delay, s/iv13.24 0.88 0

HCM LOS B

Minor Lane/Major Mvmt NEL NETSBLn1 SWT SWR

Capacity (veh/h) 865 574 -

HCM Lane V/C Ratio 0.075 0.24

HCM Control Delay (s/veh) 9.5 13.2 -

HCM Lane LOS A B -

HCM 95th %tile Q(veh) 0.2 0.9 -

Existing AM Synchro 12 Report
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HCM 7th Signalized Intersection Summary

12: 3rd St NW & Smelter Ave NE Report Date: 01/17/2024
- 39 x ¥ ¥
Movement EBL EBR NEL NET SWT SWR
Lane Configurations b 'l +4 44 i
Traffic Volume (veh/h) 331 5 0 588 611 247
Future Volume (veh/h) 331 5 0 588 611 247
Initial Q (Qb), veh 0 0 0 0 0 0
Lane Width Adj. 1.00 100 100 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 100 100 1.00 100 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/In 1723 1682 0 1668 1627 1709
Adj Flow Rate, veh/h 414 6 0 735 764 0
Peak Hour Factor 080 080 080 080 080 0.0
Percent Heavy Veh, % 2 5 0 6 9 3
Cap, veh/h 502 436 0 1383 1349
Arrive On Green 031 031 000 044 044 0.00
Sat Flow, veh/h 1641 1425 0 3336 3173 1448
Grp Volume(v), veh/h 414 6 0 735 764 0
Grp Sat Flow(s),veh/h/In 1641 1425 0 1585 1546 1448
Q Serve(g_s), s 10.7 0.1 0.0 7.8 8.5 0.0
Cycle Q Clear(g_c), s 10.7 0.1 0.0 7.8 8.5 0.0
Prop In Lane 100 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 502 436 0 1383 1349
VIC Ratio(X) 082 0.01 000 053 057
Avail Cap(c_a), veh/h 1861 1617 0 3195 3116
HCM Platoon Ratio 1.00 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00  0.00 1.00 1.00  0.00
Uniform Delay (d), s/veh 148 111 0.0 9.5 9.7 0.0
Incr Delay (d2), s/veh 35 0.0 0.0 0.3 04 0.0
Initial Q Delay(d3), siveh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 3.8 0.0 0.0 2.1 2.2 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 18.2 11.1 0.0 98 100 0.0
LnGrp LOS B B A B
Approach Vol, veh/h 420 735 764
Approach Delay, s/veh 18.1 98 100
Approach LOS B A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 25.8 20.0 25.8
Change Period (Y+Rc), s 5.8 6.0 5.8
Max Green Setting (Gmax), s 46.2 52.0 46.2
Max Q Clear Time (g_ctl1), s 9.8 12.7 10.5
Green Ext Time (p_c), s 6.0 14 6.3
Intersection Summary

HCM 7th Control Delay, s/veh 11.7

HCM 7th LOS B

Notes

Unsignalized Delay for [SWR] is excluded from calculations of the approach delay and intersection delay.

Existing AM Synchro 12 Report
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Lanes, Volumes, Timings
13: Smelter Ave NE & 6th St NE

Report Date: 01/17/2024

SR RN S S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 44 LT & % 'l
Traffic Volume (vph) 85 849 0 0 745 29 0 0 0 100 0 142
Future Volume (vph) 35 849 0 0 745 29 0 0 0 100 0 142
Ideal Flow (vphpl) 1750 1750 1900 1900 1750 1750 1900 1900 1900 1750 1900 1750
Storage Length (ft) 100 0 0 0 0 0 100 0
Storage Lanes 1 0 1 0 0 0 1 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1662 3197 0 1863 3081 0 0 1863 0 1646 0 1473
FlIt Permitted 0.247 0.950
Satd. Flow (perm) 432 3197 0 1863 3081 0 0 1863 0 1646 0 1443
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 178
Link Speed (mph) 30 30 30 25
Link Distance (ft) 801 175 190 247
Travel Time (s) 18.2 4.0 4.3 6.7
Confl. Peds. (#/hr) 8
Peak Hour Factor 080 08 08 08 08 080 08 080 080 080 080 0.0
Heavy Vehicles (%) 0% 4% 2% 2% %  14% 2% 2% 2% 1% 2% 1%
Shared Lane Traffic (%)
Lane Group Flow (vph) 44 1061 0 967 0 0 0 0 125 0 178
Turn Type pm+pt NA Prot NA Prot pm+ov
Protected Phases 1 6 5 2 3 4 1
Permitted Phases 6 3 4
Total Split (s) 18.0 45.0 18.0 45.0 200 200 27.0 18.0
Total Lost Time (s) 3.0 5.6 3.0 5.6 9.8 9.8 3.0
Act Effct Green (s) 836 810 1.7 13.6 26.7
Actuated g/C Ratio 076 074 0.65 0.12 0.24
vlc Ratio 0.11 0.45 0.48 0.61 0.36
Control Delay (s/veh) 45 6.8 11.6 58.1 6.3
Queue Delay 0.0 0.0 0.3 21 0.0
Total Delay (s/veh) 45 6.8 12.0 60.2 6.3
LOS A A B E A
Approach Delay (s/veh) 6.8 12.0 28.6
Approach LOS A B C
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110
Offset: 18 (16%), Referenced to phase 2:WBT and 6:EBTL, Start of 1st Green

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62
Intersection Signal Delay (s/veh): 11.7
Intersection Capacity Utilization 47.3%
Analysis Period (min) 15

Description: Smelter Ave NE/6th St NE (1)

Splits and Phases;:

13: Smelter Ave NE & 6th St NE

Intersection LOS: B
ICU Level of Service A



Lanes, Volumes, Timings
14: 6th St NE & Smelter Ave NE

Report Date: 01/17/2024

SR RN S S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT & & s s

Traffic Volume (vph) 0 925 27 41 758 0 17 0 18 0 0 0
Future Volume (vph) 0 925 27 41 758 0 17 0 18 0 0 0
Ideal Flow (vphpl) 1900 1750 1750 1750 1750 1900 1750 1900 1750 1900 1900 1900
Storage Length (ft) 0 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1900 3158 0 1511 3079 0 0 1629 0 0 1863 0
FlIt Permitted 0.209 0.950

Satd. Flow (perm) 1900 3158 0 332 3079 0 0 1585 0 0 1863 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 153

Link Speed (mph) 30 30 25 30

Link Distance (ft) 175 675 200 159

Travel Time (s) 4.0 15.3 55 3.6

Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Heavy Vehicles (%) 0% 5% 0%  10% 8% 0% 6% 0% 6% 2% 2% 2%
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1175 0 51 936 0 0 43 0 0 0 0
Turn Type Prot NA pm+pt NA Perm NA

Protected Phases 1 6 5 2 3 4
Permitted Phases 2 3 4

Total Split (s) 18.0 450 18.0 450 200 200 2710 270

Total Lost Time (s) 3.0 5.6 3.0 5.6 9.8 9.8

Act Effct Green (s) 89.0 978 975 55

Actuated g/C Ratio 0.81 089 0.9 0.05

v/c Ratio 0.45 014  0.34 0.19

Control Delay (s/veh) 34 2.2 2.3 1.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay (s/veh) 3.5 2.2 24 1.9

LOS A A A A

Approach Delay (s/veh) 3.6 2.4 1.9

Approach LOS A A A

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110
Offset: 4 (4%), Referenced to phase 2:WBTL and 6:EBT, Start of 1st Green

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.46

Intersection Signal Delay (s/veh): 3.0

Intersection Capacity Utilization 53.2%

Analysis Period (min) 15

Description: Smelter Ave NE/6th St NE (2)

Splits and Phases;

14: 6th St NE & Smelter Ave NE

Intersection LOS: A
ICU Level of Service A



HCM 7th TWSC

15: Old Havre Hwy & 25th Ave NE

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 6.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations d * % 4+ #® % b 4P
Traffic Vol, veh/h 6 1M1 37 31 74 3 39 136 27 2 216 9
Future Vol, veh/h 6 1M1 37 31 74 3 39 136 27 2 216 9
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Yield - - None - - None
Storage Length - - 100 100 - 150 100 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 33 13 22 16 8 33 5 12 4 50 8 0
Mvmt Flow 7 121 40 34 80 3 42 148 29 2 235 10
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 443 506 122 429 496 89 245 0 0 177 0 0
Stage 1 244 244 247 247 - - - - - - -
Stage 2 199 262 182 249 - - - - -
Critical Hdwy 816 6.76 7.34 782 666 756 4.2 - 5.1 -
Critical Hdwy Stg 1 7.16 5.76 - 6.82 5066 - - - - -
Critical Hdwy Stg 2 716 5.76 - 6.82 566 - - - - - -
Follow-up Hdwy 383 413 352 366 4.08 363 225 2.7 -
Pot Cap-1 Maneuver 432 444 846 478 461 861 1297 - 1108 - -
Stage 1 657 676 - 696 686 - - - - -
Stage 2 702 664 763 685 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 342 429 846 319 445 861 1297 - 1108 -
Mov Cap-2 Maneuver 342 429 - 319 445 - - - - -
Stage 1 655 675 674 663 - - - - -
Stage 2 595 642 596 683 - - - -
Approach EB WB NB SB
HCM Control Delay, s/v15.28 15.51 1.52 0.09
HCM LOS C C
Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLn1WBLn2WBLn3 SBL SBT SBR
Capacity (veh/h) 1297 - 423 846 319 445 861 30 - -
HCM Lane V/C Ratio 0.033 - 0.3 0.048 0.106 0.181 0.004 0.002 - -
HCM Control Delay (s/veh) 7.9 - 171 95 176 149 92 83 0 -
HCM Lane LOS A - C A C B A A A
HCM 95th %tile Q(veh) 0.1 - 12 01 04 07 0 0 -
Existing AM Synchro 12 Report
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HCM 7th TWSC

16: 15th St/US 87 & Bootlegger Trail

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 9.5
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & LI 3 Y 4+ F
Traffic Vol, veh/h 8 0 438 0 0 0 139 138 5 0 150 7
Future Vol, veh/h 8 0 438 0 0 0 139 138 5 0 150 7
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - - None - - None - - Yield
Storage Length - - - - - 250 - - 50 - 350
Veh in Median Storage, # - 0 - 0 - - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - 0
Peak Hour Factor 83 8 8 83 8 8 8 8 8 8 8 83
Heavy Vehicles, % 0 0 0 0 0 0 6 17 0 0 15 0
Mvmt Flow 10 0 528 0 0 0 167 166 6 0 181 8
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 599 688 181 685 685 8 181 0 0 172 0 0
Stage 1 181 181 - 504 504 - - - - - -
Stage 2 418 507 - 181 181 - - - -
Critical Hdwy 73 65 62 73 65 69 419 - 4.1 -
Critical Hdwy Stg 1 61 55 - 65 55 - - - - -
Critical Hdwy Stg 2 6.5 55 - 641 55 - - - - - -
Follow-up Hdwy 35 4 33 35 4 33 2257 2.2 -
Pot Cap-1 Maneuver 403 372 867 351 373 962 1367 - 1417 - -
Stage 1 826 754 - 524 544 - - - -
Stage 2 588 542 826 754 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 354 326 867 121 328 962 1367 - 1417 -
Mov Cap-2 Maneuver 354 326 - 121 328 - - - -
Stage 1 826 754 459 477 - - - - -
Stage 2 516 476 323 754 - - -
Approach EB WB NB SB
HCM Control Delay, s/v16.39 0 3.94 0
HCM LOS C A
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1367 - 845 - 1417 -
HCM Lane V/C Ratio 0.123 - 0.636 - - -
HCM Control Delay (s/veh) 8 - 164 0 0 -
HCM Lane LOS A - C A A -
HCM 95th %tile Q(veh) 0.4 - 47 - 0 -

Existing AM

Synchro 12 Report
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HCM 7th TWSC

17: 15th St NE & 25th Ave NE

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 5.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Y 4 F & LI 3 % 4B
Traffic Vol, veh/h 2 13 103 45 25 9 89 191 35 6 382 3
Future Vol, veh/h 2 13 103 45 25 9 89 191 35 6 382 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - None - - None - - None
Storage Length 100 - 0 - - 150 - 250 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 8 8 8 8 8 8 8 8 8 8 8 8
Heavy Vehicles, % 50 0 10 22 24 11 1 7 6 0 3 0
Mvmt Flow 2 15 129 53 29 11 105 225 41 7 449 4
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 802 941 226 701 922 133 453 0 0 266 0 0
Stage 1 465 465 455 455 - - - - - - -
Stage 2 336 475 246 467 - - - -
Critical Hdwy 85 65 71 794 698 712 412 - 4.1 -
Critical Hdwy Stg 1 75 55 - 694 598 - - - - -
Critical Hdwy Stg 2 75 55 - 694 598 - - - - - -
Follow-up Hdwy 4 4 34 372 424 341 221 2.2 -
Pot Cap-1 Maneuver 205 265 752 290 233 864 1111 - 1310 - -
Stage 1 437 566 - 505 515 - - - -
Stage 2 535 560 682 508 - - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 159 239 752 206 210 864 1111 - 1310 -
Mov Cap-2 Maneuver 159 239 - 206 210 - - - -
Stage 1 435 563 457 467 - - - - - -
Stage 2 449 508 553 505 - - - -
Approach EB WB NB SB
HCM Control Delay, s/v12.14 31.39 242 0.12
HCM LOS B D
Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2 EBLn3WBLn1 SBL SBT SBR
Capacity (veh/h) 1111 - 159 239 752 227 1310 -
HCM Lane V/C Ratio 0.094 - 0.015 0.064 0.161 0.409 0.005
HCM Control Delay (s/veh) 8.6 - 28 211 107 314 738 -
HCM Lane LOS A - D C B D A -
HCM 95th %tile Q(veh) 0.3 - 0 02 06 19 0 -

Existing AM

Synchro 12 Report
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HCM 7th TWSC

18: 25th St N & River Dr N Report Date: 01/17/2024
Intersection
Int Delay, s/veh 26
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations + % 4+ %N F
Traffic Vol, veh/h 567 286 23 383 76 35
Future Vol, veh/h 567 286 23 383 76 35
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Yield
Storage Length - 175 50 - 0 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 5 6 13 1 7 9
Mvmt Flow 675 340 27 456 90 42
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 675 0 1186 675
Stage 1 - - - - 675 -
Stage 2 - - - - 511 -
Critical Hdwy - - 423 - 647 6.29
Critical Hdwy Stg 1 - - - - 547 -
Critical Hdwy Stg 2 - - - - 547 -
Follow-up Hdwy - - 2317 - 3.563 3.381
Pot Cap-1 Maneuver - - 867 - 204 442
Stage 1 - - - - 497 -
Stage 2 - - - - 592 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 867 - 197 442
Mov Cap-2 Maneuver - - - - 197 -
Stage 1 - - - - 497 -
Stage 2 - - - - 574 -
Approach EB WB NB
HCM Control Delay, siv =~ 0 0.53 30.3
HCM LOS D

Minor Lane/Major Mvmt NBLn1NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 197 442 - - 867
HCM Lane V/C Ratio 0.458 0.094 - - 0.032
HCM Control Delay (s/veh) 378 14 - - 93
HCM Lane LOS E B - - A
HCM 95th %tile Q(veh) 22 03 - - 0.1
Existing AM Synchro 12 Report
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HCM 7th TWSC

19: 38th St N & 8th Ave N/Highwood Dr

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 3.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s Fi 9 &
Traffic Vol, veh/h 46 2 82 7 10 1 38 270 6 1 162 22
Future Vol, veh/h 46 AV 7 10 1 38 270 6 1 162 22
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 3 3 0 2
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 B84 84 84
Heavy Vehicles, % 0 0 6 0 0 0 5 3 0 100 8 5
Mvmt Flow 55 2 98 8 12 1 45 321 7 1 193 26
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 628 632 208 615 642 328 221 0 0 332 0 0
Stage 1 210 210 418 418 - - - - - -
Stage 2 418 422 - 19 223 - - - -
Critical Hdwy 71 65 626 71 65 62 415 - 5.1 -
Critical Hdwy Stg 1 61 55 - 61 55 - - - - -
Critical Hdwy Stg 2 61 55 - 641 55 - - - - - -
Follow-up Hdwy 35 4 3354 35 4 33 2245 3.1 -
Pot Cap-1 Maneuver 398 400 822 406 395 718 1330 - 835 -
Stage 1 796 732 - 616 594 - - - -
Stage 2 617 592 810 722 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 368 381 821 340 376 716 1328 - 832 -
Mov Cap-2 Maneuver 368 381 - 340 376 - - - -
Stage 1 794 729 589 567 - - - - -
Stage 2 577 565 710 720 - - -
Approach EB WB NB SB
HCM Control Delay, s/v13.76 15.32 0.94 0.05
HCM LOS B C
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 217 - 55 370 10 -
HCM Lane V/C Ratio 0.034 - - 0.274 0.058 0.001 -
HCM Control Delay (s/veh) 7.8 0 - 138 153 93 0
HCM Lane LOS A A - B C A A
HCM 95th %tile Q(veh) 0.1 - - 11 02 0 -

Existing AM

Synchro 12 Report
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HCM 7th AWSC

20: 38th St S/38th St N & Central Ave

Report Date: 01/17/2024

Intersection

Intersection Delay, s/veh 14.2

Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi 8 Fi 8 & &

Traffic Vol, veh/h 25 90 55 34 86 40 62 190 40 45 198 30
Future Vol, veh/h 25 90 55 34 86 40 62 190 40 45 198 30
Peak Hour Factor 084 084 084 084 08 084 084 084 084 084 084 084
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 30 107 65 40 102 48 74 226 48 54 236 36
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay, s/veh 12.3 12.3 15.6 14.9

HCM LOS B B © B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 21%  15% 21%  16%

Vol Thru, % 65% 53% 54% 73%

Vol Right, % 14% 32% 25% 1%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 292 170 160 273

LT Vol 62 25 34 45

Through Vol 190 90 86 198

RT Vol 40 55 40 30

Lane Flow Rate 348 202 190 325

Geometry Grp 1 1 1 1

Degree of Util (X) 0.553 0.343 0328 0.521

Departure Headway (Hd) 5727 6.108 6.191 5.774

Convergence, Y/N Yes Yes Yes Yes

Cap 633 589 581 627

Service Time 3.74 4155 4237 3.786

HCM Lane V/C Ratio 055 0343 0327 0518

HCM Control Delay, s/veh 15.6 12.3 12.3 14.9

HCM Lane LOS © B B B

HCM 95th-tile Q 34 15 14 3

Existing AM Synchro 12 Report
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HCM 7th TWSC
21: 38th St S & 3rd Ave S

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s Fi 9 &
Traffic Vol, veh/h 3 12 14 54 23 78 5 246 90 70 238 1
Future Vol, veh/h 3 12 14 54 23 78 5 246 90 70 238 1
Conflicting Peds, #/hr 0 0 0 0 0 0 6 0 2 22 0 6
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor N 7% 79 79 7199 79 79 719 719 7119 719 19
Heavy Vehicles, % 0 8 0 0 0 1 0 2 0 1 1 0
Mvmt Flow 4 15 18 68 29 99 6 311 114 89 301 1
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 824 945 308 889 889 390 309 0 0 447 0 0
Stage 1 485 485 403 403 - - - - - -
Stage 2 339 460 486 486 - - - -
Critical Hdwy 71 658 62 71 65 621 4.1 - 4.11 -
Critical Hdwy Stg 1 6.1 5.58 61 55 - - - -
Critical Hdwy Stg 2 6.1 5.58 - 61 55 - - - - - -
Follow-up Hdwy 35 4072 33 35 4 3309 22 - 2.209 -
Pot Cap-1 Maneuver 294 256 737 266 285 660 1264 - 1118 - -
Stage 1 567 542 - 628 603 - - - -
Stage 2 680 556 566 554 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 199 223 733 214 248 646 1256 - 1095 -
Mov Cap-2 Maneuver 199 223 - 214 248 - - - -
Stage 1 509 486 611 587 - - - - -
Stage 2 544 541 483 498 - - -
Approach EB WB NB SB
HCM Control Delay, s/v17.28 30.22 0.12 1.94
HCM LOS C D
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 25 - 330 333 407 -
HCM Lane V/C Ratio 0.005 - - 0.111 0.589 0.081 -
HCM Control Delay (s/veh) 7.9 0 - 173 302 86 0
HCM Lane LOS A A - C D A A
HCM 95th %tile Q(veh) 0 - 04 36 03 -
Existing AM Synchro 12 Report
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HCM 7th TWSC
22:57th St S & 3rd Ave S

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 2.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & LI 3 % 4B
Traffic Vol, veh/h 63 5 37 10 1 4 42 3719 17 6 231 53
Future Vol, veh/h 63 5 37 10 1 4 42 3719 17 6 231 53
Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 100 - - 100 - -
Veh in Median Storage, # - 0 - 0 - - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 2 0 11 2 0 0 5 3 12 0 4 6
Mvmt Flow 68 5 40 1 1 4 46 412 18 7 251 58
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 592 815 154 654 834 216 309 0 0 430 0 0
Stage 1 293 293 - 513 513 - - - - - - -
Stage 2 299 522 - 141 322 - - - -
Critical Hdwy 754 65 712 79 65 69 42 - 4.1 -
Critical Hdwy Stg 1 654 55 - 69 55 - - - -
Critical Hdwy Stg 2 6.54 55 - 69 55 - - - - -
Follow-up Hdwy 3.52 4 341 37 4 33 225 2.2 -
Pot Cap-1 Maneuver 390 314 836 318 306 795 1227 - 1140 - -
Stage 1 691 674 - 469 540 - - - -
Stage 2 685 534 797 655 - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 370 301 836 285 293 794 1227 - 1140 -
Mov Cap-2 Maneuver 370 301 - 285 293 - - - -
Stage 1 687 670 451 519 - - - -
Stage 2 654 515 749 651 - - -
Approach EB WB NB SB
HCM Control Delay, s/v15.57 15.97 0.77 0.17
HCM LOS C C
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1227 - 454 345 1140 -
HCM Lane V/C Ratio 0.037 - 0.251 0.047 0.006
HCM Control Delay (s/veh) 8 - 156 16 82 -
HCM Lane LOS A - C C A -
HCM 95th %tile Q(veh) 0.1 - 1 01 0 -

Existing AM
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Lanes, Volumes, Timings
23: River Dr N & 1st Ave N

Report Date: 01/17/2024

SR RN S S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 44 i LT % 4 'l 4 'l
Traffic Volume (vph) 224 662 283 31 373 17 159 85 26 7 51 123
Future Volume (vph) 224 662 283 31 373 17 159 85 26 7 51 123
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Storage Length (ft) 125 50 100 0 230 230 0 150
Storage Lanes 1 1 1 0 1 1 0 1
Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1525 3292 1473 1662 3236 0 1533 1578 1488 0 1625 1293
FlIt Permitted 0.297 0.333 0.950 0.984 0.994

Satd. Flow (perm) 475 3292 1430 581 3236 0 1533 1578 1488 0 1625 1293
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 127 4 182 177
Link Speed (mph) 30 30 30 30

Link Distance (ft) 1798 943 577 569

Travel Time (s) 40.9 214 13.1 12.9

Confl. Peds. (#/hr) B 6 6 B

Peak Hour Factor 078 078 078 078 078 078 078 078 078 078 078 0.78
Heavy Vehicles (%) 9% 1% 1% 0% 2% 0% 3% 4% 0% 0% 8%  15%
Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 287 849 363 40 500 0 153 160 33 0 74 158
Turn Type pm+pt NA  Perm pm+pt NA Split NA  Perm  Split NA  Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 2 2 6 3 4
Total Split (s) 240 5.0 5.0 110 370 19.0 190 19.0 40.0 40.0 40.0
Total Lost Time (s) 55 6.0 6.0 55 6.0 55 55 55 6.0 6.0
Act Effct Green (s) 429 363 363 2.0 199 132 132 132 9.5 9.5
Actuated g/C Ratio 052 044 044 031 024 016 016  0.16 011 0.1
vlc Ratio 062 058 052 015 0.64 062 063 0.8 040  0.51
Control Delay (s/veh) 184 208 14.8 134 323 485 486 04 434 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 184 208 148 134 323 485 486 04 434 113
LOS B C B B C D D A D B
Approach Delay (s/veh) 18.9 30.9 44.0 21.6
Approach LOS B C D C
Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 82.9

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64

Intersection Signal Delay (s/veh): 25.0
Intersection Capacity Utilization 55.3%
Analysis Period (min) 15

Description: Central Ave/River Dr S/1st Ave N

Intersection LOS: C
ICU Level of Service B

Splits and Phases;  23: River Dr N & 1st Ave N



Lanes, Volumes, Timings

24: Park Dr N & 1st Ave N Report Date: 01/17/2024
SR RN S S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 i % 4 'l % 4 'l
Traffic Volume (vph) 34 631 198 0 0 0 119 8 9 2 42 377
Future Volume (vph) 34 631 198 0 0 0 119 8 9 2 42 377
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Storage Length (ft) 0 200 0 0 0 100 300 300
Storage Lanes 0 1 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 3253 1458 0 0 0 1462 1489 1488 1662 1750 1473
Flt Permitted 0.997 0.950 0.958 0.704
Satd. Flow (perm) 0 3253 1458 0 0 0 1462 1489 1488 1232 1750 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 239 127 454
Link Speed (mph) 30 30 30 30
Link Distance (ft) 943 369 832 390
Travel Time (s) 214 8.4 18.9 8.9
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 083 08 083 083 08 083 08 08 08 083 083 083
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0% 8% 0% 0% 0% 0% 1%
Shared Lane Traffic (%) 47%
Lane Group Flow (vph) 0 801 239 0 0 0 76 77 1 2 51 454
Turn Type Split NA  Perm Split NA Perm Perm NA  Perm
Protected Phases 2 2 3 3 4
Permitted Phases 2 3 4 4
Total Split (s) 220 220 220 140 140 140 240 240 240
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Act Effct Green (s) 171 171 7.6 7.6 76 100 100 100
Actuated g/C Ratio 036 0.36 016 016 016 021 021 021
v/c Ratio 067 0.35 032 032 003 000 013 067
Control Delay (s/veh) 19.6 4.4 243 242 0.2 15.0 16.9 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 19.6 4.4 243 242 0.2 15.0 16.9 7.9
LOS B A C C A B B A
Approach Delay (s/veh) 16.1 22.7 8.9
Approach LOS B C A
Intersection Summary
Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 47.3

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay (s/veh): 14.6 Intersection LOS: B
Intersection Capacity Utilization 42.5% ICU Level of Service A
Analysis Period (min) 15

Description: 1st Ave N/Park Dr

Splits and Phases;  24: Park Dr N & 1st Ave N

|2 | [
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HCM 7th TWSC
25: 1st Ave S & Park Dr N

Report Date: 01/17/2024

NBL NBT NBR
0 0 0
0 0 0
0 0 0
Free Free Free
- None

0

0
7% 76 76
0 0 0
0 0 0

Intersection
Int Delay, s/veh 3.2
Movement EBL EBT EBR WBL WBT WBR
Lane Configurations b fF % #
Traffic Vol, veh/h 10 0 8 16 26
Future Vol, veh/h 10 0 8 16 26
Conflicting Peds, #/hr 8 0 0 0 0
Sign Control Stop Stop Stop Stop Stop
RT Channelized - - None -
Storage Length 0 - 100 0 -
Veh in Median Storage, # - 0 - - 0
Grade, % - 0 - - 0
Peak Hour Factor 7% 76 76 76 76
Heavy Vehicles, % 10 0 0 0 4
Mvmt Flow 13 o 11 21 34
Major/Minor Minor2 Minor1
Conflicting Flow All 164 - 9% 49 172
Stage 1 139 - - 0 0
Stage 2 25 - - 49 172
Critical Hdwy 7.7 - 69 75 6.58
Critical Hdwy Stg 1 6.7 - - - -
Critical Hdwy Stg 2 - - - 65 558
Follow-up Hdwy 3.6 - 33 35 404
Pot Cap-1 Maneuver 763 0 95 952 715
Stage 1 827 0 - - -
Stage 2 - 0 964 750
Platoon blocked, %
Mov Cap-1 Maneuver 716 - 949 941 710
Mov Cap-2 Maneuver 716 - - 941 710
Stage 1 821 - - - -
Stage 2 - - - 954 744
Approach EB WB
HCM Control Delay, s/v 9.55 9.79
HCM LOS A A

Minor Lane/Major Mvmt EBLn1 EBLn2WBLn1WBLn2WBLn3

Capacity (veh/h) 716 949 941 710
HCM Lane V/C Ratio 0.018 0.011 0.022 0.048
HCM Control Delay (s/veh) 101 88 89 103

SBT SBR

HCM Lane LOS B A A B
HCM 95th %tile Q(veh) 0.1 0 01 02
Existing AM
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HCM 7th Signalized Intersection Summary
26: 9th St N & 2nd Ave N

Report Date: 01/17/2024

SR o AR N R N A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 41 % 4 Y

Traffic Volume (veh/h) 0 0 0 86 539 36 62 207 0 0 326 49
Future Volume (veh/h) 0 0 0 86 539 36 62 207 0 0 326 49
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/In 1575 1563 1501 1575 1526 0 0 1563 1550
Adj Flow Rate, veh/h 102 642 43 74 246 0 0 388 58
Peak Hour Factor 08 084 084 08 084 084 084 084 084
Percent Heavy Veh, % 0 1 6 0 4 0 0 1 2
Cap, veh/h 186 1168 78 210 593 0 0 516 77
Arrive On Green 047 047 047 039 039 000 000 039 0.39
Sat Flow, veh/h 399 2508 168 795 1526 0 0 1328 199
Grp Volume(v), veh/h 395 0 392 74 246 0 0 0 446
Grp Sat Flow(s),veh/h/In 1543 0 1532 795 1526 0 0 0 1527
Q Serve(g_s), s 13.0 00 130 6.3 8.3 0.0 0.0 00 178
Cycle Q Clear(g_c), s 13.0 00 130 240 8.3 0.0 0.0 0.0 17.8
Prop In Lane 0.26 0.11 1.00 0.00 0.00 0.13
Lane Grp Cap(c), veh/h 718 0 713 210 593 0 0 0 593
VIC Ratio(X) 055 000 055 035 042 0.00 000 000 0.75
Avail Cap(c_a), veh/h 718 0 713 318 799 0 0 0 800
HCM Platoon Ratio 1.00 100 100 100 100 100 1.00 100 1.00
Upstream Filter(l) 1.00 000 100 100 100 000 0.00 000 1.00
Uniform Delay (d), s/veh 13.5 00 135 290 157 0.0 0.0 00 186
Incr Delay (d2), siveh 3.0 0.0 3.0 1.0 0.5 0.0 0.0 0.0 2.8
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 4.6 0.0 4.6 1.2 2.7 0.0 0.0 0.0 6.2
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 16.5 00 166 300 16.2 0.0 0.0 00 214
LnGrp LOS B B c B C
Approach Vol, veh/h 787 320 446
Approach Delay, s/veh 16.6 19.4 214
Approach LOS B B C

Timer - Assigned Phs 2 4 8

Phs Duration (G+Y+Rc), s 38.0 32.5 325

Change Period (Y+Rc), s 5.2 5.1 5.1

Max Green Setting (Gmax), s 32.8 36.9 36.9

Max Q Clear Time (g_ctl1), s 2.0 26.0 19.8

Green Ext Time (p_c), s 5.6 14 2.6

Intersection Summary

HCM 7th Control Delay, s/veh 18.5

HCM 7th LOS B
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HCM 7th Signalized Intersection Summary

27:9th St N & 1st Ave N

Report Date: 01/17/2024

Ay v AN b AN S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 41 4 ¥ % %

Traffic Volume (veh/h) 38 361 100 0 0 0 0 238 51 52 361 0
Future Volume (veh/h) 38 361 100 0 0 0 0 238 51 52 361 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 099 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in - 1538 1563 1575 0 1550 1550 1550 1563 0
Adj Flow Rate, veh/h 40 384 106 0 253 54 55 384 0
Peak Hour Factor 094 094 0% 094 094 094 094 094 094
Percent Heavy Veh, % 3 1 0 0 2 2 2 1 0
Cap, veh/h 192 1832 489 0 436 367 220 440 0
Arrive On Green 0.57 057 057 000 028 028 028 028 0.00
Sat Flow, veh/h 334 3188 852 0 1550 1304 886 1563 0
Grp Volume(v), veh/h 185 170 175 0 253 54 55 384 0
Grp Sat Flow(s),veh/h/In1546 1422 1405 0 1550 1304 886 1563 0
Q Serve(g_s), s 44 44 46 00 106 23 43 177 00
Cycle QClear(g_c),s 44 44 46 00 106 23 149 177 0.0
Prop In Lane 0.22 0.61 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/n 888 817 807 0 436 367 220 440 0
VIC Ratio(X) 021 021 022 000 058 015 025 0.87 0.00
Avail Cap(c_a), veh/h 888 817 807 0 524 441 270 528 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), siven 7.8 7.8 7.8 00 234 204 298 259 0.0
Incr Delay (d2),siven 05 0.6 0.6 00 12 02 06 131 00
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i.4 1.3 1.4 00 38 07 09 78 00
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/ven 83 84 84 00 246 206 303 390 0.
LnGrp LOS A A A C C C D
Approach Vol, veh/h 530 307 439
Approach Delay, s/veh 8.4 23.9 37.9
Approach LOS A C D

Timer - Assigned Phs 2 4 8

Phs Duration (G+Y+Rc), s 49.0 26.7 26.7

Change Period (Y+Rc), s 515 54 54

Max Green Setting (Gmax),s 43.5 25.6 25.6

Max Q Clear Time (g_ctl1),s 6.4 19.7 12.6

Green Ext Time (p_c), s 3.5 1.3 1.3

Intersection Summary

HCM 7th Control Delay, s/veh 22.3

HCM 7th LOS C
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HCM 7th Signalized Intersection Summary
28: 9th St S/9th St N & Central Ave

Report Date: 01/17/2024

IR i R N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T ¥ 4 F % 4 ¥ % 4 F
Traffic Volume (veh/h) 13 49 12 91 100 65 25 231 46 69 361 29
Future Volume (veh/h) 13 49 12 91 100 65 25 231 46 69 361 29
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 0.98 098 0.99 098 1.00 099 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1575 1526 1575 1563 1514 1550 1575 1526 1575 1575 1563 1538
Adj Flow Rate, veh/h 14 53 13 99 109 71 27 251 50 75 392 32
Peak Hour Factor 092 092 092 092 09 09 09 092 092 092 092 092
Percent Heavy Veh, % 0 4 0 1 5 2 0 4 0 0 1 3
Cap, veh/h 320 158 39 381 296 253 281 430 479 389 497 435
Arrive On Green 002 013 013 0.08 020 020 0.03 028 028 007 032 032
Sat Flow, veh/h 1500 1177 289 1488 1514 1294 1500 1526 1325 1500 1563 1295
Grp Volume(v), veh/h 14 0O 66 99 109 71 27 251 50 75 392 32
Grp Sat Flow(s),veh/h/In1500 0 1466 1488 1514 1294 1500 1526 1325 1500 1563 1295
Q Serve(g_s), s 04 00 18 25 28 21 06 63 11 15 102 08
Cycle QClear(g_c),s 04 00 18 25 28 21 06 63 11 15 102 08
Prop In Lane 1.00 0.20 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 320 0 197 381 296 253 281 430 479 389 497 435
VIC Ratio(X) 0.04 000 033 026 037 028 010 058 010 019 079 0.07
Avail Cap(c_a), veh/h 527 0 794 496 820 701 467 752 759 522 770 662
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Uniform Delay (d), siven 16.3 0.0 176 143 156 154 116 138 95 105 139 10.2
Incr Delay (d2),siveh 041 00 10 04 08 06 01 13 01 02 30 0.1
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/0.1 00 06 07 09 06 02 20 03 04 33 02
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 16.3 00 186 147 164 160 118 151 96 107 170 10.2
LnGrp LOS B B B B B B B A B B B
Approach Vol, veh/h 80 279 328 499
Approach Delay, s/veh 18.2 15.7 14.0 15.6
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), 4.8 145 7.0 185 75 117 54 201

Change Period (Y+Rc),s 40 57 40 59 40 57 40 59

Max Green Setting (Gmaxj,8 243 7.0 221 70 243 7.0 221

Max Q Clear Time (g_ctI3,4 48 35 83 45 38 26 122

Green Ext Time (p_c),s 00 07 00 13 00 03 00 18

Intersection Summary

HCM 7th Control Delay, s/veh 15.3

HCM 7th LOS B

Notes

User approved changes to right turn type.
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HCM 7th Signalized Intersection Summary
29: 9th St S & 1st Ave S

Report Date: 01/17/2024

Ay v AN b AN S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 41 LI $+4 F
Traffic Volume (veh/h) 0 0 0 15 8 17 61 285 0 0 351 129
Future Volume (veh/h) 0 0 0 15 8 17 61 285 0 0 351 129
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 100 100 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 100 100 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/In 1654 1750 1586 1723 1723 0 0 1736 1723
Adj Flow Rate, veh/h 17 99 20 71 33 0 0 408 150
Peak Hour Factor 086 086 086 086 0.8 0.8 086 0.86 0.86
Percent Heavy Veh, % 7 0 12 2 2 0 0 1 2
Cap, veh/h 65 376 73 582 1233 0 0 1019 857
Arrive On Green 0.10 0.10 0.10 0.06 0.72 0.00 0.00 0.59 0.59
Sat Flow, veh/h 624 3609 699 1641 1723 0 0 1736 1460
Grp Volume(v), veh/h 47 43 46 71 331 0 0 408 150
Grp Sat Flow(s),veh/h/In 1719 1593 1620 1641 1723 0 0 1736 1460
Q Serve(g_s), s 16 15 16 09 42 00 00 79 29
Cycle Q Clear(g_c), s 16 15 16 09 42 00 00 79 29
Prop In Lane 0.36 043 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 179 166 169 582 1233 0 0 1019 857
VIC Ratio(X) 026 026 027 012 027 0.00 0.00 040 0.18
Avail Cap(c_a), veh/h 672 622 633 635 1233 0 0 1019 857
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 0.00 000 1.00 1.00
Uniform Delay (d), s/veh 256 256 257 41 31 00 00 69 59
Incr Delay (d2), siveh 08 08 09 01 05 00 00 12 04
Initial Q Delay(d3), s/veh 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/In 06 06 06 02 10 00 00 26 08
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 264 264 265 42 36 00 00 81 64
LnGrp LOS C C C A A A A
Approach Vol, veh/h 136 402 558
Approach Delay, s/veh 26.5 3.7 7.6
Approach LOS C A A

Timer - Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s8.0 42.0 12.2 50.0

Change Period (Y+Rc),s 40 5.5 5.7 55

Max Green Setting (Gmax§,8 34.5 24.3 445

Max Q Clear Time (g_ctl2,% 9.9 3.5 6.2

Green Ext Time (p_c),s 0.0 3.1 0.6 2.2

Intersection Summary

HCM 7th Control Delay, s/veh 8.5

HCM 7th LOS A
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Synchro 12 Report
Page 29



HCM 7th Signalized Intersection Summary

30: 9th St S & 2nd Ave S

Report Date: 01/17/2024

IR i R N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 41 Y LT |

Traffic Volume (veh/h) 20 33 18 0 0 0 340 24 13 348 0
Future Volume (veh/h) 20 33 18 0 0 0 340 24 13 348 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 1682 1709 1750 0 1723 1750 1750 1736 0
Adj Flow Rate, veh/h 23 38 20 0 386 27 15 3% 0
Peak Hour Factor 0.88 0.88 0.88 088 0.88 083 083 083 0.88
Percent Heavy Veh, % 5 3 0 0 2 0 0 1 0
Cap, veh/h 79 128 66 0 1192 83 724 1301 0
Arrive On Green 0.08 0.08 0.08 000 075 075 0.75 0.75 0.00
Sat Flow, veh/h 939 1513 779 0 1591 111 910 1736 0
Grp Volume(v), veh/h 41 0 40 0 0 413 15 39% 0
Grp Sat Flow(s),veh/h/In1662 0 1569 0 0 1702 910 1736 0
Q Serve(g_s), s 14 00 15 00 00 50 03 46 00
Cycle QClear(g_c),s 14 00 15 00 00 50 54 46 00
Prop In Lane 0.57 0.50 0.00 0.07 1.00 0.00
Lane Grp Cap(c), veh/h 140 0 133 0 0 1276 724 1301 0
VIC Ratio(X) 029 0.00 0.30 0.00 0.00 032 0.02 030 0.00
Avail Cap(c_a), veh/h 603 0 569 0 0 1276 724 1301 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00
Uniform Delay (d), siven26.9 0.0 26.9 00 00 26 35 25 00
Incr Delay (d2), siveh 1.1 0.0 1.3 00 00 07 01 06 00
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 00 00 00 00 00 00
%ile BackOfQ(50%),veh/0.6 0.0 0.6 00 00 10 01 10 00
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 28.0 0.0 282 00 00 33 35 31 00
LnGrp LOS C C A A A
Approach Vol, veh/h 81 413 410
Approach Delay, s/veh 28.1 3.3 3.2
Approach LOS C A A

Timer - Assigned Phs 2 4 6

Phs Duration (G+Y+Rc), s 52.0 10.6 52.0

Change Period (Y+Rc), s 5.1 5.3 5.1

Max Green Setting (Gmax), s 46.9 22.7 46.9

Max Q Clear Time (g_ctl1),s 7.4 2.0 7.0

Green Ext Time (p_c), s 2.8 0.3 2.9

Intersection Summary

HCM 7th Control Delay, s/veh 54

HCM 7th LOS A
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Lanes, Volumes, Timings
31: 5th St S & 10th Ave S

Report Date: 01/17/2024

SR RN S S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 41 N 444 s L] Y

Traffic Volume (vph) 0 1465 9 18 945 0 43 0 14 71 25 49
Future Volume (vph) 0 1465 9 18 945 0 43 0 14 71 25 49
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Storage Length (ft) 0 0 100 0 0 0 0 300
Storage Lanes 0 0 1 0 0 0 2 1
Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 4587 0 1662 459 0 0 1601 0 3101 1518 0
FlIt Permitted 0.089 0.964 0.950

Satd. Flow (perm) 0 4587 0 156 4594 0 0 1597 0 3094 1518 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 76 60

Link Speed (mph) 30 30 30 30

Link Distance (ft) 391 444 415 561

Travel Time (s) 8.9 10.1 94 12.8

Confl. Peds. (#/hr) 1 1 1 1 3 2 2 3
Peak Hour Factor 082 08 08 08 08 08 08 08 08 08 08 082
Heavy Vehicles (%) 0% 4% 1% 0% 4% 0% 2% 0% 0% 4% 0% 4%
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1798 0 22 1152 0 0 69 0 87 90 0
Turn Type NA Perm NA Split NA Split NA
Protected Phases 2 2 3 3 4 4
Permitted Phases 2

Total Split (s) 56.0 56.0  56.0 380 380 36.0 36.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Act Effct Green (s) 50.9 509 509 8.1 8.0 8.0
Actuated g/C Ratio 0.62 062 062 0.10 010  0.10

vlc Ratio 0.63 022 040 0.30 028 044

Control Delay (s/veh) 11.9 16.1 9.2 12.2 376 231

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay (s/veh) 11.9 16.1 9.2 12.2 376 231

LOS B B A B D C
Approach Delay (s/veh) 12.0 94 12.2 30.3
Approach LOS B A B C
Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 81.9

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.63

Intersection Signal Delay (s/veh): 12.0 Intersection LOS: B

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

Description: 10th Ave S/5th St S

Splits and Phases;  31: 5th St S & 10th Ave S

| = |2 N

i e | T l it ]
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HCM 7th Signalized Intersection Summary

32: 9th St S & 10th Ave S

Report Date: 01/17/2024

IR i R N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LIE S O L T - L T A TR S N 4 F
Traffic Volume (veh/h) 96 1128 8 79 1015 144 68 70 53 120 110 83
Future Volume (veh/h) 96 1128 86 79 1015 144 68 70 53 120 110 83
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1709 1695 1695 1709 1723 1736 1695 1736 1668 1750 1736 1736
Adj Flow Rate, veh/h 120 1410 108 99 1269 180 85 88 66 150 138 104
Peak Hour Factor 080 080 0.80 0.80 0.80 080 080 080 080 080 080 0.80
Percent Heavy Veh, % 3 4 4 3 2 1 4 1 6 0 1 1
Cap, veh/h 266 2038 718 242 2040 780 296 129 97 309 309 352
Arrive On Green 006 044 044 0.06 043 043 006 014 014 010 0.18 0.18
Sat Flow, veh/h 1628 4628 1435 1628 4703 1470 1615 919 689 1667 1736 1467
Grp Volume(v), veh/h 120 1410 108 99 1269 180 85 0 154 150 138 104
Grp Sat Flow(s),veh/h/In1628 1543 1435 1628 1568 1470 1615 0 1609 1667 1736 1467
Q Serve(g_s), s 32 196 33 26 167 52 36 00 73 59 57 46
Cycle QClear(g_c),s 32 196 33 26 167 52 36 00 73 59 57 46
Prop In Lane 1.00 1.00 1.00 1.00 1.00 043 1.00 1.00
Lane Grp Cap(c), veh/h 266 2038 718 242 2040 780 296 0 226 309 309 352
VIC Ratio(X) 045 069 015 041 062 023 029 000 068 049 045 0.30
Avail Cap(c_a), veh/h 384 3013 1020 369 3061 1099 422 0 705 377 761 734
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 100 100 100 100 000 1.00 1.00 1.00 1.00
Uniform Delay (d), siven 13.7 18.0 10.8 144 175 100 270 00 326 252 293 2438
Incr Delay (d2), siven 12 04 01 11 03 01 05 00 36 12 10 05
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i.2 65 10 10 57 16 14 00 30 24 24 16
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 149 184 109 155 178 102 275 00 362 264 303 253
LnGrp LOS B B B B B B C D C C c
Approach Vol, veh/h 1638 1548 239 392
Approach Delay, s/veh 17.7 16.8 33.1 27.5
Approach LOS B B C C
Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc),s9.7 412 117 172 103 407 88 202

Change Period (Y+Rc),s 53 60 40 60 53 60 40 6.0

Max Green Setting (Gmak),8 520 11.0 350 107 520 110 35.0

Max Q Clear Time (g_ctI4,6 216 79 93 52 187 56 7.7

Green Ext Time (p_c),s 0.1 136 01 09 01 127 01 11

Intersection Summary

HCM 7th Control Delay, s/veh 19.3

HCM 7th LOS B
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HCM 7th Signalized Intersection Summary
33: 20th St S & 10th Ave S

Report Date: 01/17/2024

Ay v AN b AN S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 441 % 441 L s
Traffic Volume (veh/h) 16 1142 54 22 1212 64 54 46 53 79 56 34
Future Volume (veh/h) 16 1142 54 22 1212 64 54 46 53 79 56 34
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1750 1709 1695 1750 1723 1750 1723 1750 1723 1709 1750 1709
Adj Flow Rate, veh/h 18 1313 62 25 1393 74 62 53 61 91 64 39
Peak Hour Factor 087 087 087 087 087 087 087 087 087 087 087 087
Percent Heavy Veh, % 0 3 4 0 2 0 2 0 2 3 0 3
Cap, veh/h 298 2808 133 317 2812 149 309 103 118 156 48 24
Arrive On Green 062 062 062 062 062 062 014 014 014 014 014 0.14
Sat Flow, veh/h 338 4565 216 369 4571 243 1189 740 852 341 347 173
Grp Volume(v), veh/h 18 895 480 25 95 511 62 0 114 1% 0 0
Grp Sat Flow(s),veh/h/in 338 1555 1670 369 1568 1678 1189 0 1592 860 0 0
Q Serve(g_s), s 15 76 76 19 82 82 00 00 32 35 00 00
Cycle QClear(g_c),s 97 76 76 95 82 82 24 00 32 68 00 00
Prop In Lane 1.00 0.13 1.00 0.14 1.00 0.54 047 0.20
Lane Grp Cap(c), veh/h 298 1913 1027 317 1929 1032 309 0 221 228 0 0
VIC Ratio(X) 006 047 047 0.08 050 050 020 0.00 052 085 0.00 0.00
Avail Cap(c_a), veh/h 686 5485 2944 741 5529 2960 924 0 1045 949 0 0
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 100 100 100 100 000 1.00 1.00 0.00 0.00
Uniform Delay (d), siven 7.9 51 51 76 52 52 191 00 195 228 00 00
Incr Delay (d2),siven 04 02 03 01 02 04 03 00 19 87 00 00
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/i0.1 15 17 01 16 18 06 00 12 26 00 00
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 80 52 54 77 54 56 194 00 213 315 00 00
LnGrp LOS A A A A A A B C C

Approach Vol, veh/h 1393 1492 176 194
Approach Delay, s/veh 5.3 55 20.7 315
Approach LOS A A C C

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 36.0 12.8 36.0 12.8

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0

Max Green Setting (Gmax),s  86.0 32.0 86.0 32.0

Max Q Clear Time (g_ctl1),s 11.7 5.2 11.5 0.0

Green Ext Time (p_c), s 15.2 0.9 17.3 0.0

Intersection Summary

HCM 7th Control Delay, s/veh 7.8

HCM 7th LOS A
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HCM 7th Signalized Intersection Summary
34: 23rd St S & 10th Ave S

Report Date: 01/17/2024

Ay v AN b AN S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 441 N 441 g &
Traffic Volume (veh/h) 9 1194 94 35 1265 8 8 19 54 19 25 15
Future Volume (veh/h) 9 1194 94 35 1265 8 8 19 54 19 25 15
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1750 1709 1736 1750 1723 1573 1750 1750 1695 1600 1750 1750
Adj Flow Rate, veh/h 10 1327 104 39 1406 9 98 219 60 21 28 17
Peak Hour Factor 090 090 0.90 0.90 090 090 090 090 090 090 090 0.90
Percent Heavy Veh, % 0 3 1 0 2 13 0 0 4 11 0 0
Cap, veh/h 312 2729 214 307 2983 19 295 42 192 130 105 48
Arrive On Green 062 062 062 062 062 062 013 013 013 013 013 0.13
Sat Flow, veh/h 355 4411 346 350 4822 31 1191 315 1430 240 781 354
Grp Volume(v), veh/h 10 936 495 39 914 501 119 0 60 66 0 0
Grp Sat Flow(s),veh/h/in 355 1555 1646 350 1568 1717 1506 0 1430 1375 0 0
Q Serve(g_s), s 08 80 80 33 76 76 00 00 18 00 00 00
Cycle QClear(g_c),s 84 80 80 113 76 76 32 00 18 32 00 00
Prop In Lane 1.00 021 1.00 0.02 0.82 1.00 0.32 0.26
Lane Grp Cap(c), veh/h 312 1924 1019 307 1940 1062 338 0 192 283 0 0
VIC Ratio(X) 003 049 049 013 047 047 035 000 031 023 0.00 0.00
Avail Cap(c_a), veh/h 721 5503 2913 710 5547 3038 1036 0 942 1058 0 0
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 100 100 100 100 000 1.00 1.00 0.00 0.00
Uniform Delay (d), siveh 72 51 51 81 50 50 196 00 190 190 00 00
Incr Delay (d2),siven 0.0 02 04 02 02 03 06 00 09 04 00 00
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/0.0 16 17 02 15 17 12 00 06 06 00 00
Unsig. Movement Delay, s/veh

LnGrp Delay(d),siveh 7.3 52 54 83 52 53 202 00 199 194 00 00
LnGrp LOS A A A A A A C B B

Approach Vol, veh/h 1441 1454 179 66
Approach Delay, s/veh 5.3 5.3 201 19.4
Approach LOS A A C B

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 36.1 12.5 36.1 12.5

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0

Max Green Setting (Gmax),s  86.0 32.0 86.0 32.0

Max Q Clear Time (g_ctl1),s 10.4 5.2 13.3 5.2

Green Ext Time (p_c), s 16.0 0.8 16.8 0.3

Intersection Summary

HCM 7th Control Delay, s/veh 6.5

HCM 7th LOS A
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HCM 7th Signalized Intersection Summary

35: 26th St S & 10th Ave S Report Date: 01/17/2024
Ay v AN b AN S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI & O . T Y LI NS

Traffic Volume (veh/h) 99 983 352 123 1004 42 172 123 109 0 0 0
Future Volume (veh/h) 99 983 352 123 1004 42 172 123 109 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Lane Width Adj. 1.00 1.00 1.00 100 100 100 100 1.00 1.00

Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 100 100 100 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 1736 1695 1723 1695 1723 1750 1695 1723 1709

Adj Flow Rate, veh/h 112 1117 400 140 1141 48 153 199 124

Peak Hour Factor 088 088 088 083 088 0.88 088 088 0.88

Percent Heavy Veh, % 1 4 2 4 2 0 4 2 3

Cap, veh/h 324 1631 978 300 1633 69 264 331 196
Arrive On Green 007 051 051 0.07 051 051 016 0.16 0.16
Sat Flow, veh/h 1654 3221 1459 1615 3200 135 1615 2024 1200

Grp Volume(v), veh/h 112 1117 400 140 583 606 153 168 155
Grp Sat Flow(s),veh/h/in1654 1611 1459 1615 1637 1698 1615 1723 1502
Q Serve(g_s), s 20 172 82 26 178 178 57 59 63
Cycle QClear(g_c),s 20 172 82 26 178 178 57 59 6.3
Prop In Lane 1.00 1.00 1.00 0.08 1.00 0.80
Lane Grp Cap(c), veh/h 324 1631 978 300 835 867 264 282 246
VIC Ratio(X) 035 068 041 047 070 0.70 0.58 0.60 0.63
Avail Cap(c_a), veh/h 492 3443 1798 457 1749 1815 789 842 734
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 100 100 100 1.00 1.00 1.00
Uniform Delay (d), siveh 9.6 122 49 105 122 122 253 254 255
Incr Delay (d2),siven 06 05 03 11 11 10 20 20 27
Initial Q Delay(d3),s/ven 0.0 00 00 00 00 00 00 00 0.0
%ile BackOfQ(50%),ven/i0.6 53 97 08 57 59 22 24 23
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 102 127 52 116 133 132 273 274 282

LnGrp LOS B B A B B B C C C
Approach Vol, veh/h 1629 1329 476
Approach Delay, s/veh 10.7 13.1 27.6
Approach LOS B B C
Timer - Assigned Phs 1 2 4 5 6

Phs Duration (G+Y+Rc), s9.6  39.2 16.7 93 394

Change Period (Y+Rc),s 5.0 6.0 6.0 50 6.0

Max Green Setting (Gmak},8 70.0 320 11.0 70.0

Max Q Clear Time (g_ctl4,6 19.2 83 40 198

Green Ext Time (p_c),s 0.2 14.0 24 01 109

Intersection Summary

HCM 7th Control Delay, s/veh 14.0

HCM 7th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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HCM 7th TWSC

36: 29th St S & 10th Ave S

Report Date: 01/17/2024

Intersection

Int Delay, s/veh 1.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 3 % 4B & &

Traffic Vol, veh/h 16 846 179 85 1166 5 4 0 47 0 0 14

Future Vol, veh/h 16 846 179 85 1166 5 4 0 47 0 0 14

Conflicting Peds, #/hr 1 0 0 0 0 1 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length 100 - - 100 - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 8 8 8 8 8 8 8 8 87 8 87 87

Heavy Vehicles, % 0 4 2 7 2 2 0 0 2 0 0 0

Mvmt Flow 18 972 206 98 1340 6 5 0 54 0 0 16

Major/Minor Maijor1 Major2 Minor1 Minor2

Conflicting Flow All 1347 0 0 1178 0 0 1978 2654 589 2062 2754 674
Stage 1 - - - - - 1112 1112 - 1540 1540 -
Stage 2 - - - - 866 1542 523 1215 -

Critical Hdwy 4.1 - 4.24 - 75 65 694 75 65 69

Critical Hdwy Stg 1 - - - - 65 55 - 65 55 -

Critical Hdwy Stg 2 - - - - 65 55 - 65 55 -

Follow-up Hdwy 2.2 - 2.27 - 35 4 332 35 4 33

Pot Cap-1 Maneuver 518 - 561 - 38 23 451 32 20 402
Stage 1 - - - - 226 287 - 123 179 -
Stage 2 - - - - 319 178 510 256 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 517 - 561 - 29 18 451 23 16 401

Mov Cap-2 Maneuver - - - - 29 18 - 23 16 -
Stage 1 - - - - 218 276 102 148 -
Stage 2 - - - - 253 147 433 247

Approach EB WB NB SB

HCM Control Delay, s/v 0.19 0.86 28.69 14.34

HCM LOS D B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 210 517 - 561 - - 401

HCM Lane V/C Ratio 0.279 0.036 - - 0.174 0.04

HCM Control Delay (s/veh) 287 122 - 12.8 - 143

HCM Lane LOS D B - B - B

HCM 95th %tile Q(veh) 11 04 - 0.6 - 041
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HCM 7th Signalized Intersection Summary

37:32nd St S & 10th Ave S

Report Date: 01/17/2024

SR o AR N R N A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT S LT & 4 'l
Traffic Volume (veh/h) 44 800 15 37 955 62 177 51 19 63 70 106
Future Volume (veh/h) 44 800 15 37 955 62 177 51 19 63 70 106
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1723 1682 1654 1709 1709 1723 1723 1750 1682 1723 1750 1750
Adj Flow Rate, veh/h 49 889 17 41 1061 69 197 57 21 70 78 118
Peak Hour Factor 090 09 09 09 09 09 09 09 09 09 090 0.0
Percent Heavy Veh, % 2 5 7 3 3 2 2 0 5 2 0 0
Cap, veh/h 241 1363 26 293 1300 85 303 79 24 272 271 520
Arrive On Green 005 042 042 004 042 042 031 031 031 031 031 0.31
Sat Flow, veh/h 1641 3207 61 1628 3095 201 677 260 77 619 889 1483
Grp Volume(v), veh/h 49 443 463 41 556 574 275 0 0 148 0 118
Grp Sat Flow(s),veh/h/In 1641 1598 1671 1628 1624 1673 1015 0 0 1507 0 1483
Q Serve(g_s), s 1.1 14.1 14.1 09 194 194 127 0.0 0.0 0.0 0.0 3.6
Cycle Q Clear(g_c), s 1.1 14.1 14.1 09 194 194 172 0.0 0.0 45 0.0 3.6
Prop In Lane 1.00 0.04 1.00 012 0.72 0.08 047 1.00
Lane Grp Cap(c), veh/h 241 679 710 293 682 702 406 0 0 543 0 520
VIC Ratio(X) 020 065 065 014 082 082 068 000 000 027 000 0.23
Avail Cap(c_a), veh/h 725 1210 1265 370 819 844 438 0 0 581 0 558
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 000 000 100 0.00 1.00
Uniform Delay (d), s/veh 127 147 147 112 164 164 228 0.0 00 170 00 147
Incr Delay (d2), siveh 0.4 1.1 1.0 0.2 5.5 5.3 3.8 0.0 0.0 0.3 0.0 0.2
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 04 4.7 4.9 0.3 7.3 75 4.1 0.0 0.0 1.6 0.0 1.1
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 13.1 157 157 114 219 217 266 0.0 00 172 00 149
LnGrp LOS B B B B c c c B B
Approach Vol, veh/h 955 1171 275 266
Approach Delay, s/veh 15.6 214 26.6 16.2
Approach LOS B C C B

Timer - Assigned Phs 1 2 4 B 6 8

Phs Duration (G+Y+Rc), s 6.2 325 25.3 6.5 322 25.3

Change Period (Y+Rc), s 3.6 5.3 5.8 3.6 5.3 5.8

Max Green Setting (Gmax),s 56 485 212 218 323 21.2

Max Q Clear Time (g_ctl1),s 29  16.1 6.5 31 214 19.2

Green Ext Time (p_c), s 0.0 6.8 1.0 0.1 55 0.3

Intersection Summary

HCM 7th Control Delay, s/veh 19.3

HCM 7th LOS B
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HCM 7th TWSC

38: 26th St S & 15th Ave S

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 6.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s & 1 1
Traffic Vol, veh/h 9 38 26 13 34 69 11 249 36 96 179 29
Future Vol, veh/h 9 38 26 13 34 69 11 249 36 96 179 29
Conflicting Peds, #/hr 1 0 1 1 0 1 9 0 2 2 0 9
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor VAR A Y A AR Y AR 4 A A A N
Heavy Vehicles, % 11 0 0 0 0 1 0 2 3 1 3 3
Mvmt Flow 12 49 34 17 44 90 14 323 47 125 232 38
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 723 910 145 769 906 188 279 0 0 372 0 0
Stage 1 510 510 - 377 377 - - - - - -
Stage 2 213 401 - 391 528 - - - -
Critical Hdwy 772 65 69 75 65 692 4.1 - 412 -
Critical Hdwy Stg 1 6.72 55 - 65 55 - - - -
Critical Hdwy Stg 2 6.72 55 - 65 55 - - - - -
Follow-up Hdwy 3.61 4 33 35 4 331 22 2.21 -
Pot Cap-1 Maneuver 297 276 882 294 278 825 1295 - 1190 - -
Stage 1 492 541 - 622 619 - - - -
Stage 2 744 605 610 531 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 192 239 874 201 241 823 1284 - 1188 -
Mov Cap-2 Maneuver 192 239 - 200 241 - - - -
Stage 1 432 475 613 610 - - - - -
Stage 2 607 596 465 466 - - -
Approach EB WB NB SB
HCM Control Delay, s/v21.63 19.3 0.37 2.92
HCM LOS C C
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 114 - 310 401 951 -
HCM Lane V/C Ratio 0.011 - - 0.306 0.376 0.105 -
HCM Control Delay (s/veh) 7.8 041 - 216 193 84 05
HCM Lane LOS A A - C C A A
HCM 95th %tile Q(veh) 0 - 13 17 04 -

Existing AM
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HCM 7th TWSC

39: 13th St S & 24th Ave S Report Date: 01/17/2024
Intersection
Int Delay, s/veh 4
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations " B L I
Traffic Vol, veh/h 1 91 121 34 70 66
Future Vol, veh/h 1 91 121 34 70 66
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 100 - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 81 81 81 81 81 81
Heavy Vehicles, % 0 3 1 0 0 3
Mvmt Flow 14 112 149 42 86 81
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 425 170 0 0 191 0
Stage 1 170 - - - - -
Stage 2 254 - - - - -
Critical Hdwy 64 6.23 - - 41 -

Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - -
Follow-up Hdwy 3.5 3.327 - - 22

Pot Cap-1 Maneuver 590 871 - - 139% -

Stage 1 864 - - - - -

Stage 2 793 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 554 871 - - 139% -
Mov Cap-2 Maneuver 554 - - - - -

Stage 1 864 - - - - -

Stage 2 744 - - - - -
Approach WB NB SB
HCM Control Delay, s/v 9.95 0 3.99
HCM LOS A
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 554 871 1394 -
HCM Lane V/C Ratio - - 0.025 0.129 0.062
HCM Control Delay (s/veh) - - 17 97 78
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 01 04 02
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HCM 7th TWSC

40: Stockett Rd/Highwood Rd & US 89

Report Date: 01/17/2024

Intersection

Int Delay, s/veh 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 3 % 4B & &

Traffic Vol, veh/h 32 123 21 3 153 1 113 5 2 4 3

Future Vol, veh/h 2 123 21 3 153 1 113 5 2 4 3 M

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length 500 - 500 - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 89 8 8 8 8 8 8 8 8 8 8 89

Heavy Vehicles, % 3 24 14 0 8 100 3 2 0 0 33 0

Mvmt Flow 3% 138 24 3 172 1 127 6 2 4 3 80

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 173 0 0 162 0 0 316 402 81 323 413 &7
Stage 1 - - - - 222 222 - 179 179 -
Stage 2 - - - - 94 180 - 144 234 -

Critical Hdwy 4.16 - 4.1 - 75 69 69 75 716 69

Critical Hdwy Stg 1 - - - - 65 59 - 65 6.16 -

Critical Hdwy Stg 2 - - - - 65 59 - 65 6.16 -

Follow-up Hdwy 2.23 - 2.2 - 353 42 33 35 433 33

Pot Cap-1 Maneuver 1394 - 1429 - 610 497 969 611 464 961
Stage 1 - - - - 757 676 - 811 680 -
Stage 2 - - - - 899 708 850 639 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1394 - 1429 - 540 483 969 586 451 961

Mov Cap-2 Maneuver - - - - 540 483 - 586 451 -
Stage 1 - - - - 738 659 809 679 -
Stage 2 - - - - 818 706 819 623

Approach EB WB NB SB

HCM Control Delay, s/v 1.39 0.14 13.84 9.47

HCM LOS B A

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 541 1394 - - 1429 - - 893

HCM Lane V/C Ratio 0.249 0.026 - - 0.002 - 0.098

HCM Control Delay (s/veh) 138 7.7 - 7.5 - 95

HCM Lane LOS B A - A - A

HCM 95th %tile Q(veh) 1 01 - 0 - 03

Existing AM Synchro 12 Report

Page 40



Lanes, Volumes, Timings
41: 14th St SW & Market Place Dr/Hampton Inn

Report Date: 01/17/2024

SR RN S S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 i & % Ah % T

Traffic Volume (vph) 75 0 25 0 0 4 38 314 0 3 128 89
Future Volume (vph) 75 0 25 0 0 4 38 314 0 3 128 89
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Storage Length (ft) 100 0 0 0 100 0 250 0
Storage Lanes 1 1 0 0 1 0 1 0
Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1490 1490 1430 0 1514 0 1662 3292 0 1662 1581 0
FlIt Permitted 0.950 0.950 0.607 0.540

Satd. Flow (perm) 1490 1490 1390 0 1514 0 1061 3292 0 944 1581 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 92 413 54

Link Speed (mph) 30 30 30 30

Link Distance (ft) 289 368 392 897

Travel Time (s) 6.6 8.4 8.9 204

Confl. Peds. (#/hr) 1 1 1 1 1 1
Peak Hour Factor 08 08 08 08 08 08 08 08 08 089 089 0.9
Heavy Vehicles (%) 6% 0% 4% 0% 0% 0% 0% 1% 0% 0% 3% 3%
Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 42 42 28 0 4 0 43 353 0 3 244 0
Turn Type Split NA  Perm NA Perm NA Perm NA
Protected Phases 3 3 4 2 2
Permitted Phases 3 4 2 2

Total Split (s) 1.0 1.0 1.0 300 300 530 530 530 530

Total Lost Time (s) 55 55 55 55 54 54 54 54

Act Effct Green (s) 5.6 5.6 5.6 6.1 222 222 222 222
Actuated g/C Ratio 017 017 017 0.18 065 065 065 065

vlc Ratio 017 047  0.09 0.00 006 0.16 0.00 023

Control Delay (s/veh) 15.8 15.8 0.6 0.0 71 5.8 7.3 6.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay (s/veh) 158 158 0.6 0.0 7.1 5.8 7.3 6.0

LOS B B A A A A A A
Approach Delay (s/veh) 12.0 6.0 6.0
Approach LOS B A A
Intersection Summary

Area Type: Other

Cycle Length: 94

Actuated Cycle Length: 33.9

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.23

Intersection Signal Delay (s/veh): 6.9 Intersection LOS: A

Intersection Capacity Utilization 45.9% ICU Level of Service A

Analysis Period (min) 15

Description: 14th SW/Market Place Dr

Splits and Phases;  41: 14th St SW & Market Place Dr/Hampton Inn

|48 |2 e

| - m e | S R —
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HCM 7th Signalized Intersection Summary
42: 14th St SW & Marketplace Parking/EB Ramps

Report Date: 01/17/2024

IR i R N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ 4 F % 4+ Ff %N 4 ¥ %N 4 F
Traffic Volume (veh/h) 28 85 0 44 3 10 3 57 23 71 183 122
Future Volume (veh/h) 28 85 0 44 3 10 3 57 23 71 183 122
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1600 1668 1750 1654 1750 1477 1300 1682 1750 1668 1709 1668
Adj Flow Rate, veh/h 34 102 0 53 37 12 4 69 284 86 220 147
Peak Hour Factor 083 083 083 083 083 083 083 083 083 083 083 083
Percent Heavy Veh, % 11 6 0 7 0 20 33 5 0 6 3 6
Cap, veh/h 448 297 264 483 242 173 363 460 494 468 467 445
Arrive On Green 0.04 018 0.00 0.06 014 014 027 027 027 027 027 027
Sat Flow, veh/h 1524 1668 1483 1576 1750 1252 705 1682 1483 917 1709 1414
Grp Volume(v), veh/h 34 102 0 53 37 12 4 69 284 86 220 147
Grp Sat Flow(s),veh/h/in1524 1668 1483 1576 1750 1252 705 1682 1483 917 1709 1414
Q Serve(g_s), s 05 16 00 08 05 02 01 09 46 23 31 23
Cycle QClear(g_c),s 05 16 00 08 05 02 33 09 46 32 31 23
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 448 297 264 483 242 173 363 460 494 468 467 445
VIC Ratio(X) 008 0.34 000 011 045 0.07 0.01 015 057 018 047 0.33
Avail Cap(c_a), veh/h 870 1386 1232 981 1454 1040 903 1748 1630 1171 1776 1528
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 000 100 100 100 100 100 1.00 1.00 1.00 1.00
Uniform Delay (d), siven 101 105 00 97 111 110 102 81 80 93 89 77
Incr Delay (d2),siven 04 07 00 01 03 02 00 01 11 02 07 04
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/0.1 05 00 02 02 01 00 02 10 03 09 05
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 101 112 00 98 114 111 102 82 91 95 96 81
LnGrp LOS B B A B B B A A A A A
Approach Vol, veh/h 136 102 357 453
Approach Delay, s/veh 10.9 10.5 8.9 9.1
Approach LOS B B A A
Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 126 69 97 126 57 109

Change Period (Y+Rc), s 46 57 57 46 40 57

Max Green Setting (Gmax),s 304 9.3 243 304 11.0 243

Max Q Clear Time (g_ctl1),s 52 25 25 66 28 36

Green Ext Time (p_c), s 23 00 041 14 00 04

Intersection Summary

HCM 7th Control Delay, s/veh 94

HCM 7th LOS A
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Lanes, Volumes, Timings
43: 14th St SW & 16th Ave SW/WB Ramps

Report Date: 01/17/2024

SR RN S S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & 4 i % 4 'l % T

Traffic Volume (vph) 0 4 10 268 3 35 B 26 58 17 91 0
Future Volume (vph) 0 4 10 268 3 35 5 26 58 17 91 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Storage Length (ft) 0 0 0 100 100 250 100 0
Storage Lanes 0 0 0 1 1 1 1 0
Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1584 0 0 1604 1365 1662 1562 1365 1568 1651 0
FlIt Permitted 0.953 0.685 0.736

Satd. Flow (perm) 0 1584 0 0 1604 1365 1199 1562 1365 1215 1651 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 120 71

Link Speed (mph) 30 30 30 30

Link Distance (ft) 388 530 1071 1047

Travel Time (s) 8.8 12.0 24.3 23.8

Peak Hour Factor 082 08 082 08 082 082 082 082 082 082 08 082
Heavy Vehicles (%) 0% 0% 0% 4% 0% 9% 0%  12% 9% 6% 6% 0%
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 17 0 0 319 43 6 32 71 21 111 0
Turn Type NA Split NA Perm Perm NA pmtov  Perm NA
Protected Phases 3 1 1 2 1 2
Permitted Phases 3 1 2 2 2

Total Split (s) 150 15.0 350 350 350 300 300 350 300 300

Total Lost Time (s) 5.8 5.2 5.2 6.0 6.0 5.2 6.0 6.0

Act Effct Green (s) 6.7 132 132 9.2 92 3441 9.2 9.2
Actuated g/C Ratio 0.19 036 036 025 025 094 025 025

v/c Ratio 0.05 054 007 0.01 008 005 006 026

Control Delay (s/veh) 13.5 13.9 02 150 148 07 151 15.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay (s/veh) 13.5 13.9 02 150 1438 0.7 1541 15.8

LOS B B A B B A B B
Approach Delay (s/veh) 13.6 12.3 5.6 15.8
Approach LOS B B A B
Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 36.2

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay (s/veh): 11.9 Intersection LOS: B

Intersection Capacity Utilization 40.0% ICU Level of Service A

Analysis Period (min) 15

Description: 14th St SW/WB Ramps/16th Ave SW

Splits and Phases:  43: 14th St SW & 16th Ave SW/WB Ramps

! ‘? L ! ‘v}? we ! 'I.‘ ws |
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HCM 7th TWSC

44: 14th St SW & 13th Ave SW

Report Date: 01/17/2024

Intersection

Int Delay, s/veh 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s Fi 9 &

Traffic Vol, veh/h 1 0 62 34 2 0 3 2 13 0 5 0

Future Vol, veh/h 1 0 62 34 2 0 3 2 13 0 5 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 89 8 8 8 8 8 8 8 8 8 8 89

Heavy Vehicles, % 0 0 4 23 1 0o 2 1 9 0 3 0

Mvmt Flow 1 0 70 38 2 0 35 2 15 0 6 0

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 2 0 0 70 0 0 119 116 35 82 151 2
Stage 1 - - - - 37 37 79 719 -
Stage 2 - - - - 81 79 - 3 72 -

Critical Hdwy 4.1 - 4.33 - 731 651 629 71 653 6.2

Critical Hdwy Stg 1 - - - - 631 551 - 61 553 -

Critical Hdwy Stg 2 - - - - - 6.31 5.51 - 6.1 553 -

Follow-up Hdwy 2.2 - - 2407 - 3.689 4.009 3.381 35 4.027 3.3

Pot Cap-1 Maneuver 1633 - 1408 - 815 776 1018 910 739 1088
Stage 1 - - - - 932 866 - 935 828 -
Stage 2 - - - - 882 832 - 1024 833 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1633 - 1408 - 78 755 1018 870 719 1088

Mov Cap-2 Maneuver - - - - 786 755 870 719 -
Stage 1 - - - - 931 865 - 910 805 -
Stage 2 - - - - 852 809 - 1006 833

Approach EB WB NB SB

HCM Control Delay, s/iv 0.11 7.2 9.58 10.05

HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 839 24 - - 1406 - 719

HCM Lane V/C Ratio 0.062 0.001 - - 0.027 - - 0.008

HCM Control Delay (s/veh) 96 7.2 0 7.6 0 - 10

HCM Lane LOS A A A A A - B

HCM 95th %tile Q(veh) 0.2 0 - 0.1 - - 0

Existing AM Synchro 12 Report

Page 44



HCM 7th TWSC

45: 3rd St NW & 16th Ave NW

Report Date: 01/17/2024

Intersection

Int Delay, s/veh 2.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations " % 4 b

Traffic Vol, veh/h 22 162 63 597 671 85

Future Vol, veh/h 22 162 63 597 671 85

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 100 100 - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 88 8 88 83 88 88

Heavy Vehicles, % 2 2 5 5 7 7

Mvmt Flow 25 184 72 678 763 97

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1293 430 859 0 - 0
Stage 1 811 - - - -
Stage 2 482 - - - -

Critical Hdwy 6.84 694 42 - -

Critical Hdwy Stg 1 5.84 - - - -

Critical Hdwy Stg 2 5.84 - - - -

Follow-up Hdwy 352 332 225 -

Pot Cap-1 Maneuver 154 574 759 - -
Stage 1 398 - - - -
Stage 2 587 - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 140 574 759 - -

Mov Cap-2 Maneuver 262 - - - -
Stage 1 360 - - -
Stage 2 587 - - -

Approach EB NB SB

HCM Control Delay, s/v14.92 0.98 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR

Capacity (veh/h) 759 262 574 -

HCM Lane V/C Ratio 0.094 - 0.095 0.321

HCM Control Delay (s/veh) 10.2 202 142 -

HCM Lane LOS B C B -

HCM 95th %tile Q(veh) 0.3 03 14 -
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HCM 7th TWSC

46: 8th St NE & Sacajawea Dr

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s Fi 9 &
Traffic Vol, veh/h 36 1 69 4 1 0 15 84 2 0 191 49
Future Vol, veh/h 36 1 69 4 1 0 15 &4 2 0 191 49
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 8 8 8 8 8 8 8 8 87 8 87 87
Heavy Vehicles, % 0 0 0 0 0 0 0 5 0 0 3 0
Mvmt Flow 41 1 79 5 1 0 17 97 2 0 220 56
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 379 381 248 352 408 98 276 0 0 99 0 0
Stage 1 248 248 - 132 132 - - - - - -
Stage 2 132 133 - 220 276 - - -
Critical Hdwy 71 65 62 71 65 62 4.1 - 4.1 -
Critical Hdwy Stg 1 61 55 - 61 55 - - - -
Critical Hdwy Stg 2 61 55 - 641 55 - - - - -
Follow-up Hdwy 35 4 33 35 4 33 22 2.2 -
Pot Cap-1 Maneuver 582 555 796 606 536 964 1299 - 1507 - -
Stage 1 761 705 - 876 791 - - - -
Stage 2 877 790 787 686 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 573 547 796 537 528 964 1299 - 1507 -
Mov Cap-2 Maneuver 573 547 - 537 528 - - - -
Stage 1 761 705 864 780 - - - - -
Stage 2 863 779 707 686 - - -
Approach EB WB NB SB
HCM Control Delay, s/iv11.22 11.8 1.16 0
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 266 - 700 535 1507 -
HCM Lane V/C Ratio 0.013 - - 0.174 0.011 -
HCM Control Delay (s/veh) 7.8 0 - 112 118 0 -
HCM Lane LOS A A - B B A -
HCM 95th %tile Q(veh) 0 - 06 0 0 -
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HCM 7th TWSC

47 6th St NW & Skyline Dr NW Report Date: 01/17/2024
Intersection
Int Delay, s/veh 4.4
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L T &
Traffic Vol, veh/h 60 2 13 36 4 22
Future Vol, veh/h 60 2 13 36 4 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 8 89 89
Heavy Vehicles, % 2 0 0 0 0 5
Mvmt Flow 67 2 15 40 4 25
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 69 35 0 0 55 0
Stage 1 35 - - - - -
Stage 2 34 - - - - -
Critical Hdwy 642 6.2 - - 41 -

Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - = - -

Follow-up Hdwy 3518 33 - - 22 -
Pot Cap-1 Maneuver 936 1044 - - 1563 -
Stage 1 988 - - - - -
Stage 2 989 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 934 1044 - - 1563 -
Mov Cap-2 Maneuver 934 - - - - -
Stage 1 988 - - - - -
Stage 2 986 - - - - -
Approach WB NB SB
HCM Control Delay, s/iv 9.15 0 1.12
HCM LOS A
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 937 217 -
HCM Lane V/C Ratio - - 0.074 0.003 -
HCM Control Delay (s/veh) - - 92 73 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 02 0 -
Existing AM Synchro 12 Report
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HCM 7th TWSC

48: Division Rd & Skyline Dr NW/Skyline Dr NE Report Date: 01/17/2024
Intersection
Int Delay, s/veh 1.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 36 3 9 62 4 5
Future Vol, veh/h 36 3 9 62 4 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 3 0 0 2 0 0
Mvmt Flow 39 3 10 67 4 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 42 0 126 40
Stage 1 - - - - 40 -
Stage 2 - - - - 86 -
Critical Hdwy - - 441 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 33
Pot Cap-1 Maneuver - - 1580 - 873 1037
Stage 1 - - - - 987 -
Stage 2 - - - - 942 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1580 - 868 1037
Mov Cap-2 Maneuver - - - - 868 -
Stage 1 - - - - 987 -
Stage 2 - - - - 936 -
Approach EB WB NB
HCM Control Delay, siv =~ 0 0.92 8.81
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 954 - 228 -
HCM Lane V/C Ratio 0.01 - - 0.006 -
HCM Control Delay (s/veh) 8.8 - - 73 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
Existing AM Synchro 12 Report
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HCM 7th TWSC

49: 2nd St NE & Skyline Dr NE

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 1.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s Fi 9 &
Traffic Vol, veh/h 33 6 2 3 10 1 2 65 2 1 194 57
Future Vol, veh/h 33 6 2 3 10 1 2 65 2 1 194 57
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 9 9 9% 9% 9 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 5 0 0 2 2
Mvmt Flow 37 7 2 3 1 1 A 2 1 216 63
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 332 328 247 299 359 73 279 0 0 74 0 0
Stage 1 249 249 78 78 - - - - - -
Stage 2 82 719 221 281 - - - -
Critical Hdwy 71 65 62 71 65 62 4.1 - 4.1 -
Critical Hdwy Stg 1 61 55 61 55 - - - - -
Critical Hdwy Stg 2 61 55 - 641 55 - - - - - -
Follow-up Hdwy 35 4 33 35 4 33 22 2.2 -
Pot Cap-1 Maneuver 626 594 796 657 571 994 1295 - 1538 - -
Stage 1 759 704 - 936 834 - - - -
Stage 2 931 833 786 682 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 611 592 796 646 569 994 1295 - 1538 -
Mov Cap-2 Maneuver 611 592 - 646 569 - - - -
Stage 1 758 703 934 833 - - - - -
Stage 2 916 832 776 681 - - -
Approach EB WB NB SB
HCM Control Delay, s/v11.32 11.13 0.23 0.03
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 52 - 615 603 7 -
HCM Lane V/C Ratio 0.002 - - 0.074 0.026 0.001 -
HCM Control Delay (s/veh) 7.8 0 - 113 111 73 0
HCM Lane LOS A A - B B A A
HCM 95th %tile Q(veh) 0 - 02 0.1 0 -
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HCM 7th TWSC

50: 5th St NE & Skyline Dr NE

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 24
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s Fi 9 &
Traffic Vol, veh/h 1 7 4 7 5 2 1 21 2 0 50 3
Future Vol, veh/h 1 7 4 7 5 2 1 21 2 0 50 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - - None - - None - None
Storage Length - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - 0
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 0 0 0 0 0 0 0 10 0 0 0 0
Mvmt Flow 1 8 4 8 5 2 1 23 2 0 54 3
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 84 83 56 8 84 24 58 0 0 25 0 0
Stage 1 56 56 26 26 - - - - - -
Stage 2 28 27 - 58 58 - - - -
Critical Hdwy 71 65 62 71 65 62 4.1 - 4.1 -
Critical Hdwy Stg 1 61 55 - 61 55 - - - - -
Critical Hdwy Stg 2 61 55 - 641 55 - - - - - -
Follow-up Hdwy 35 4 33 35 4 33 22 2.2 -
Pot Cap-1 Maneuver 908 811 1016 907 810 1058 1560 - 1603 - -
Stage 1 961 852 - 997 877 - - - -
Stage 2 995 877 959 851 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 899 810 1016 894 810 1058 1560 - 1603 -
Mov Cap-2 Maneuver 899 810 - 894 810 - - - -
Stage 1 961 852 99%6 877 - - - - -
Stage 2 986 876 946 851 - - -
Approach EB WB NB SB
HCM Control Delay, siv 9.17 9.16 0.3 0
HCM LOS A A
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 74 - 877 881 1603 -
HCM Lane V/C Ratio 0.001 - - 0.015 0.017 -
HCM Control Delay (s/veh) 7.3 0 - 92 92 0 -
HCM Lane LOS A A - A A A -
HCM 95th %tile Q(veh) 0 - 0 0.1 0 -
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HCM 7th TWSC

51: 9th St NE & Skyline Dr NE Report Date: 01/17/2024
Intersection
Int Delay, s/veh 1.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s Fi 9 &
Traffic Vol, veh/h 0 15 1 0 26 0 3 1 1 1 1 0
Future Vol, veh/h 0 15 1 0 26 0 3 1 1 1 1 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor VAR A Y A AR Y AR 4 A A A N
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 19 1 0 34 0 4 1 1 1 1 0
Major/Minor Maijor1 Major2 Minor1 Minor2
Conflicting Flow All 34 0 0 21 0 0 5 54 20 54 55 34
Stage 1 - - - - - - 20 20 - 34 34 -
Stage 2 - - - - - - M4 A - 20 2 -
Critical Hdwy 4.1 - - 41 - - 71 65 62 71 65 62
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 641 55 -
Follow-up Hdwy 2.2 - - 22 - - 35 4 33 35 4 33
Pot Cap-1 Maneuver 1591 - - 1608 - - 948 841 1063 949 841 1045
Stage 1 - - - - - - 1004 883 - 987 8mM -
Stage 2 - - - - - - 987 871 - 1004 882 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1591 - - 1608 - - 947 841 1063 947 841 1045
Mov Cap-2 Maneuver - - - - - - 947 841 - 947 841 -
Stage 1 - - - - - - 1004 883 - 987 87 -
Stage 2 - - - - - - 985 8n - 1001 882 -
Approach EB WB NB SB
HCM Control Delay, silv. 0 0 8.84 9.05
HCM LOS A A

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 944 1591 - - 1608 - - 890
HCM Lane V/C Ratio 0.007 - - - - - - 0.003
HCM Control Delay (s/veh) 8.8 0 - - 0 - - 91
HCM Lane LOS A A - - A - - A
HCM 95th %tile Q(veh) 0 0 - - 0 - - 0
Existing AM Synchro 12 Report
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HCM 7th TWSC

52: 9th St NE/Skyline Dr & 32nd Ave NE

Report Date: 01/17/2024

Intersection

Int Delay, s/veh 0.6

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L d P

Traffic Vol, veh/h 4 12 1 97 174 1

Future Vol, veh/h 4 12 197 174 1

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - -

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 4 74 74 74 T4 T4

Heavy Vehicles, % 0 0 0 4 3 0

Mvmt Flow 5 16 1 131 235 1

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 370 236 236 0 - 0
Stage 1 236 - - - -
Stage 2 134 - - - -

Critical Hdwy 64 62 4.1 - -

Critical Hdwy Stg 1 54 - - - -

Critical Hdwy Stg 2 54 - - - -

Follow-up Hdwy 35 33 22 -

Pot Cap-1 Maneuver 635 808 1343 - -
Stage 1 808 - - - -
Stage 2 897 - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 634 808 1343 - -

Mov Cap-2 Maneuver 634 - - - -
Stage 1 807 - - -
Stage 2 897 - - -

Approach EB NB SB

HCM Control Delay, siv. 9.9 0.08 0

HCM LOS A

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 18 756 - -

HCM Lane V/C Ratio 0.001 - 0.029 -

HCM Control Delay (s/veh) 1.7 0 99 -

HCM Lane LOS A A A -

HCM 95th %tile Q(veh) 0 0.1 -

Existing AM
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HCM 7th TWSC

53: 2nd St NE & 36th Ave NE

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 4.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s Fi 9 &
Traffic Vol, veh/h 0 7 10 55 1 12 2 30 3% 41 105 1
Future Vol, veh/h 0 7 10 55 1 12 2 30 3% 41 105 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 8 83 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 0 0 0 2 0 25 0 0 3 0 2 0
Mvmt Flow 0 8 11 63 1 14 2 34 40 47 119 1
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 252 291 120 275 272 54 120 0 0 74 0 0
Stage 1 213 213 59 59 - - - - - -
Stage 2 39 78 216 214 - - - -
Critical Hdwy 71 65 62 712 65 645 4.1 - 4.1 -
Critical Hdwy Stg 1 61 55 6.12 55 - - - - - -
Critical Hdwy Stg 2 61 55 612 55 - - - - - -
Follow-up Hdwy 35 4 33 3518 4 3525 22 2.2 -
Pot Cap-1 Maneuver 705 622 937 677 638 952 1480 - 1539 - -
Stage 1 794 730 - 953 850 - - - -
Stage 2 981 834 786 729 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 670 601 937 638 616 952 1480 - 1539 -
Mov Cap-2 Maneuver 670 601 - 638 616 - - - -
Stage 1 768 706 952 849 - - - - -
Stage 2 964 832 743 706 - - -
Approach EB WB NB SB
HCM Control Delay, s/v 9.85 11 0.22 2.07
HCM LOS A B
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 49 - 762 677 501 -
HCM Lane V/C Ratio 0.002 - - 0.025 0.114 0.03 -
HCM Control Delay (s/veh) 74 0 - 98 11 74 0
HCM Lane LOS A A - A B A A
HCM 95th %tile Q(veh) 0 - 01 04 041 -
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HCM 7th TWSC

54: 5th St NE & 36th Ave NE Report Date: 01/17/2024
Intersection
Int Delay, s/veh 1.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 %
Traffic Vol, veh/h 134 11 18 82 0 20
Future Vol, veh/h 134 11 18 82 0 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 71 71 71 71 71 71
Heavy Vehicles, % 1 0 0 7 0 5
Mvmt Flow 189 15 25 115 0 28
Major/Minor Major1 Major2 Minor1
Conflicting Flow Al 0 0 204 0 363 196
Stage 1 - - - - 196 -
Stage 2 - - - - 166 -
Critical Hdwy - - 44 - 64 625
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 3345
Pot Cap-1 Maneuver - - 1379 - 641 837
Stage 1 - - - - 842 -
Stage 2 - - - - 868 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1379 - 628 837
Mov Cap-2 Maneuver - - - - 628 -
Stage 1 - - - - 842 -
Stage 2 - - - - 851 -
Approach EB WB NB
HCM Control Delay, siv =~ 0 1.38 9.45
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 837 - 324 -
HCM Lane V/C Ratio 0.034 - - 0.018 -
HCM Control Delay (s/veh) 94 - - 717 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 041 -
Existing AM Synchro 12 Report
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HCM 7th TWSC

55: 9th St NE & 36th Ave NE

Report Date: 01/17/2024

Intersection

Int Delay, s/veh 4.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s Fi 9 &

Traffic Vol, veh/h 2 19 14 45 84 2 10 14 51 5 37 9

Future Vol, veh/h 2 196 14 45 84 2 10 14 51 5 37 9

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - None

Storage Length - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 7% 76 76 76 76 76 76 76 76 76 76 76

Heavy Vehicles, % 0 1 7 4 7 0 20 0 0 0 3 N

Mvmt Flow 3 258 18 59 111 3 13 18 67 7 49 12

Major/Minor Maijor1 Major2 Minor1 Minor2

Conflicting Flow All 113 0 0 276 0 0 526 504 267 503 512 112
Stage 1 - - - - 212 272 230 230 -
Stage 2 - - - - 253 232 - 212 282 -

Critical Hdwy 4.1 - 414 - 73 65 62 71 653 6.31

Critical Hdwy Stg 1 - - - - 63 55 - 641 553 -

Critical Hdwy Stg 2 - - - - - 63 55 - 641 553 -

Follow-up Hdwy 2.2 - - 2.236 - 368 4 33 35 4.027 3.399

Pot Cap-1 Maneuver 1489 - 1275 - 436 473 776 483 464 917
Stage 1 - - - - 696 688 - 777 712 -
Stage 2 - - - - T3 77 738 676 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1489 - 1275 - 365 449 776 402 440 917

Mov Cap-2 Maneuver - - - - 365 449 - 402 440 -
Stage 1 - - - - 694 687 739 677 -
Stage 2 - - - - 621 681 655 675

Approach EB WB NB SB

HCM Control Delay, s/v 0.07 2.73 12.13 13.72

HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 603 17 - 615 - 480

HCM Lane V/C Ratio 0.164 0.002 - - 0.046 - 0.14

HCM Control Delay (s/veh) 121 74 0 - 8 0 - 137

HCM Lane LOS B A A A A - B

HCM 95th %tile Q(veh) 0.6 0 - 0.1 - - 05
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HCM 7th TWSC

56: Bootlegger Trail & 36th Ave NE

Report Date: 01/17/2024

Intersection

Int Delay, s/veh 7.7

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations " % 4 B

Traffic Vol, veh/h 28 297 86 30 139 46

Future Vol, veh/h 28 297 8 30 139 46

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 150 0 200 - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 80 80 8 8 80 80

Heavy Vehicles, % 4 1 12 7 0 7

Mvmt Flow 35 371 108 38 174 58

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 455 203 231 0 - 0
Stage 1 203 - - - -
Stage 2 253 - - - -

Critical Hdwy 644 621 4.22 - -

Critical Hdwy Stg 1 5.44 - - - -

Critical Hdwy Stg 2 5.44 - - - -

Follow-up Hdwy 3.536 3.309 2.308 -

Pot Cap-1 Maneuver 559 841 1280 - -
Stage 1 827 - - - -
Stage 2 785 - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 512 841 1280 - -

Mov Cap-2 Maneuver 512 - - - -
Stage 1 757 - - -
Stage 2 785 - - -

Approach EB NB SB

HCM Control Delay, s/v12.62 5.98 0

HCM LOS B

Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR

Capacity (veh/h) 1280 512 841 -

HCM Lane V/C Ratio 0.084 - 0.068 0.442

HCM Control Delay (s/veh) 8.1 125 126 -

HCM Lane LOS A B B -

HCM 95th %tile Q(veh) 0.3 02 23 -
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HCM 7th TWSC

57: Bootlegger Trail & 46th Ave NE Report Date: 01/17/2024
Intersection
Int Delay, s/veh 3.3
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b ¥ 4 P
Traffic Vol, veh/h 0 62 23 22 116 0
Future Vol, veh/h 0 62 23 22 116 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 9% 9% 90 90
Heavy Vehicles, % 0 2 4 9 2 0
Mvmt Flow 0 69 26 24 129 0
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 204 129 129 0 - 0
Stage 1 129 - - - - -
Stage 2 76 - - - - -
Critical Hdwy 64 622 4.14 - - -

Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 5.4 - -
Follow-up Hdwy 3.5 3.318 2.236

Pot Cap-1 Maneuver 789 921 1445 - - -
Stage 1 902 - - - - -
Stage 2 953 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 775 921 1445 - - -
Mov Cap-2 Maneuver 775 - - - - -

Stage 1 886 - - - - -
Stage 2 953 - - - - -
Approach EB NB SB
HCM Control Delay, siv 9.22 3.85 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1445 - 92 - -
HCM Lane V/C Ratio 0.018 - 0.075 - -
HCM Control Delay (s/veh) 7.5 - 92 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0.1 - 02 - -
Existing AM Synchro 12 Report
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HCM 7th TWSC

58: 6th St NW & Vinyard Rd Report Date: 01/17/2024
Intersection
Int Delay, s/veh 2.8
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L d P
Traffic Vol, veh/h 0 5 3 4 9 2
Future Vol, veh/h 0 5 3 4 9 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 8 82 8 8 82
Heavy Vehicles, % 0 20 0 0 0 50
Mvmt Flow 0 6 4 5 11 2
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 24 12 13 0 - 0
Stage 1 12 - - - - -
Stage 2 12 - - - - -
Critical Hdwy 64 64 4.1 - - -

Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - -
Follow-up Hdwy 35 348 22

Pot Cap-1 Maneuver 997 1018 1618 - - -
Stage 1 1016 - - - - -
Stage 2 1016 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 994 1018 1618 - - -
Mov Cap-2 Maneuver 994 - -

Stage 1 1014 - - - - -
Stage 2 1016 - - - - -
Approach EB NB SB
HCM Control Delay, s/v 8.56 3.1 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 771 - 1018 - -
HCM Lane V/C Ratio 0.002 - 0.006 - -
HCM Control Delay (s/veh) 7.2 0 86 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -
Existing AM Synchro 12 Report
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HCM 7th TWSC

59: River Dr S & 3rd Ave S Report Date: 01/17/2024
Intersection
Int Delay, s/veh 24
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations " B L I
Traffic Vol, veh/h 4 36 64 12 10 56
Future Vol, veh/h 4 3% 64 12 10 56
Conflicting Peds, #/hr 0 6 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 100 - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 2 72 72 72 72 712
Heavy Vehicles, % 0 0 0 0 0 2
Mvmt Flow 6 50 89 17 14 78
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 203 103 0 0 106 0
Stage 1 97 - - - - -
Stage 2 106 - - - - -
Critical Hdwy 64 6.2 - - 44 -

Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - = - -

Follow-up Hdwy 35 33 - - 22 -
Pot Cap-1 Maneuver 790 957 - - 1498 -

Stage 1 932 - - - - -

Stage 2 924 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 783 952 - - 1498 -
Mov Cap-2 Maneuver 783 - - - - -

Stage 1 932 - - - - -

Stage 2 915 - - - - -
Approach WB NB SB
HCM Control Delay, s/v 9.06 0 113
HCM LOS A
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 783 952 1498 -
HCM Lane V/C Ratio - - 0.007 0.053 0.009
HCM Control Delay (s/veh) - - 96 9 74
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 02 0
Existing AM Synchro 12 Report
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Lanes, Volumes, Timings

60: 15th St N & River Dr N Report Date: 01/17/2024
SR RN S S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i % 4 i % Ah 4P

Traffic Volume (vph) 17 390 78 13 144 258 108 301 49 405 278 9

Future Volume (vph) 17 390 78 13 144 258 108 301 49 405 278 9

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 100 0 100 500 250 0 0 0

Storage Lanes 1 1 1 1 1 0 0 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1484 1651 1473 1080 1535 1403 1446 3138 0 0 3115 0

Flt Permitted 0.612 0.228 0.950 0.972

Satd. Flow (perm) 956 1651 1473 259 1535 1403 1446 3138 0 0 3115 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 92 137 14 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 526 805 584 552

Travel Time (s) 12.0 18.3 13.3 12.5

Peak Hour Factor 085 08 08 08 08 08 08 08 08 08 08 085

Heavy Vehicles (%) 12% 6% 1% 54%  14% 6%  15% 4% 2% 4% 3% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 20 459 92 15 169 304 127 412 0 0 814 0

Turn Type Perm NA Perm Perm NA pttov  Split NA Split NA

Protected Phases 8 4 42 1 1 2 2

Permitted Phases 8 8 4

Total Split (s) 460 460 460 460 46.0 320 320 420 420

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Act Effct Green (s) 332 332 332 332 332 714 193 193 33.0

Actuated g/C Ratio 033 033 033 033 033 071 019 019 0.33

v/c Ratio 006 08 016 017 033 029 046 067 0.91dl

Control Delay (s/veh) 262 483 64 33.0 291 38 448 442 39.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay (s/veh) 262 483 64 330 291 38 448 442 39.5

LOS C D A C C A D D D

Approach Delay (s/veh) 40.9 13.5 444 39.6

Approach LOS D B D D

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 101.1

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay (s/veh): 35.7 Intersection LOS: D
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15

Description: 15th St N/River Dr N

dl Defacto Left Lane. Recode with 1 though lane as a left lane.

Splits and Phases;  60: 15th St N & River Dr N



HCM 7th Signalized Intersection Summary

61: 15th St N & 1st Ave N Report Date: 01/17/2024
Ay v AN b AN S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations g4 +1»

Traffic Volume (veh/h) 42 377 0 0 0 0 0 433 T 0 0 0
Future Volume (veh/h) 42 377 0 0 0 0 0 433 T 0 0 0

Initial Q (Qb), veh 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No

Adj Sat Flow, veh/h/in 1654 1736 0 0 1723 1750
Adj Flow Rate, veh/h 50 449 0 0 515 85
Peak Hour Factor 084 084 084 084 084 084
Percent Heavy Veh, % 7 1 0 0 2 0
Cap, veh/h 112 1009 0 0 945 155
Arrive On Green 0.33 0.33 0.00 0.00 0.34 0.34
Sat Flow, veh/h 337 3119 0 0 2900 462
Grp Volume(v), veh/h 255 244 0 0 299 301
Grp Sat Flow(s),veh/h/in1719 1650 0 0 1637 1639
Q Serve(g_s), s 34 34 00 0.0 44 44
Cycle QClear(g_c),s 34 34 00 00 44 44
Prop In Lane 0.20 0.00 0.00 0.28
Lane Grp Cap(c), veh/h 572 549 0 0 550 551
VIC Ratio(X) 045 044 0.00 0.00 0.54 0.55
Avail Cap(c_a), veh/h 2274 2182 0 0 1168 1170
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), siveh 7.7 7.7 0.0 00 80 80
Incr Delay (d2),s/veh 05 06 0.0 00 08 09
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 00 00 00
%ile BackOfQ(50%),veh/0.9 0.8 0.0 00 11 11
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/ven 83 83 0.0 00 88 88
LnGrp LOS A A A A
Approach Vol, veh/h 499 600
Approach Delay, s/veh 8.3 8.8
Approach LOS A A

Timer - Assigned Phs 2 4

Phs Duration (G+Y+Rc), s 14.7 14.8

Change Period (Y+Rc), s 4.9 4.9

Max Green Setting (Gmax), s  39.1 211

Max Q Clear Time (g_ctl1),s 54 6.4

Green Ext Time (p_c), s 3.2 3.2

Intersection Summary

HCM 7th Control Delay, s/veh 8.6

HCM 7th LOS A

Existing AM Synchro 12 Report
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HCM 7th TWSC

62: 18th St S & 10th Ave S Report Date: 01/17/2024
Intersection

Int Delay, s/veh 33.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b % Py Py

Traffic Vol, veh/h 34 1274 35 45 1197 69 4 9 48 14 11 40
Future Vol, veh/h 34 12714 35 45 1197 69 4 9 48 14 11 40
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 8 83 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 0 0 0 4 4 4

Mvmt Flow 39 1448 40 51 1360 78 5 10 55 16 13 45

Major/Minor Maijor1 Major2 Minor1 Minor2

Conflicting Flow All 1439 0 0 1488 0 0 2198 3086 744 2163 3066 719
Stage 1 - - - - - - 1545 1545 - 1502 1502 -
Stage 2 - - - - - - 653 1541 - 661 1565 -

Critical Hdwy 5.34 - - 534 - - 64 65 71 648 658 7.18

Critical Hdwy Stg 1 - - - - - - 73 55 - 738 558 -

Critical Hdwy Stg 2 - - - - - - 67 55 - 6.78 558 -

Follow-up Hdwy 3.12 - - 312 - - 38 4 39 384 404 394

Pot Cap-1 Maneuver 239 - - 226 - - 49 12 310 49 ~12 314
Stage 1 - - - - - - 84 178 - 87 180 -
Stage 2 - - - - - - 389 179 - 376 167 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 239 - - 226 - - 21 ~8 30 26 ~8 314

Mov Cap-2 Maneuver - - - - - - 21 ~8 - 2 ~8 -
Stage 1 - - - - - - 70 149 - 67 139 -
Stage 2 - - - - - - 234 138 - 242 140 -

Approach EB WB NB SB

HCM Control Delay, s/v 0.58 0.88 $524.61 $914.97

HCM LOS F F

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 42 239 - - 226 - - A
HCM Lane V/C Ratio 1.643 0.162 - - 0.226 - - 2406
HCM Control Delay (s/veh) $524.6 229 - - 255 - - $915
HCM Lane LOS F C - - D - - F
HCM 95th %tile Q(veh) 71 06 - - 08 - - 86
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon

Existing AM Synchro 12 Report
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HCM 7th Signalized Intersection Summary

63: 38th St N & 2nd Ave N

Report Date: 01/17/2024

SR o AR N R N A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT s s

Traffic Volume (veh/h) 6 235 79 35 284 70 45 147 50 86 191 42
Future Volume (veh/h) 6 235 79 35 284 70 45 147 50 86 191 42
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Adj Flow Rate, veh/h 7 270 91 40 326 80 52 169 57 99 220 48
Peak Hour Factor 087 08 087 087 08 08 087 087 087 087 087 0.87
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 413 708 233 430 765 185 202 372 1M1 254 356 69
Arrive On Green 029 029 029 029 029 029 034 034 034 034 034 034
Sat Flow, veh/h 915 2455 809 953 2653 642 175 1109 331 298 1061 205
Grp Volume(v), veh/h 7 181 180 40 203 203 278 0 0 367 0 0
Grp Sat Flow(s),veh/h/In 915 1663 1601 953 1663 1632 1614 0 0 1564 0 0
Q Serve(g_s), s 0.2 2.6 2.7 1.0 2.9 3.0 0.0 0.0 0.0 1.8 0.0 0.0
Cycle Q Clear(g_c), s 3.2 26 2.7 3.7 29 3.0 3.9 0.0 0.0 5.7 0.0 0.0
Prop In Lane 1.00 0.51 1.00 039 0.19 021  0.27 0.13
Lane Grp Cap(c), veh/h 413 479 462 430 479 470 686 0 0 679 0 0
VIC Ratio(X) 002 038 039 009 042 043 041 000 0.00 054 000 0.0
Avail Cap(c_a), veh/h 1309 2109 2031 1365 2109 2070 3756 0 0 3682 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 000 000 100 0.00 0.00
Uniform Delay (d), s/veh 9.9 8.5 85 10.0 8.6 8.6 7.9 0.0 0.0 8.4 0.0 0.0
Incr Delay (d2), siveh 0.0 0.5 0.5 0.1 0.6 0.6 0.4 0.0 0.0 0.7 0.0 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 0.7 0.7 0.2 0.8 0.8 0.9 0.0 0.0 1.3 0.0 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 9.9 9.0 9.0 101 9.2 9.3 8.3 0.0 0.0 9.1 0.0 0.0
LnGrp LOS A A A B A A A A

Approach Vol, veh/h 368 446 278 367
Approach Delay, s/veh 9.0 9.3 8.3 9.1
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 13.8 16.0 13.8 16.0

Change Period (Y+Rc), s 5.2 6.0 5.2 6.0

Max Green Setting (Gmax), s 37.8 71.0 37.8 71.0

Max Q Clear Time (g_ctl1), s 5.2 7.7 5.7 5.9

Green Ext Time (p_c), s 2.3 2.7 2.8 2.0

Intersection Summary

HCM 7th Control Delay, s/veh 9.0

HCM 7th LOS A

Existing AM
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HCM 7th TWSC

1: Fox Farm Rd & Park Garden Rd

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 4.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s Fi 9 &
Traffic Vol, veh/h 72 18 29 9 10 19 11 214 4 32 373 106
Future Vol, veh/h 72 18 29 9 10 19 11 214 4 32 373 106
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 1 1 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 9 9 9% 9% 9 90 90 90 90 90 90
Heavy Vehicles, % 4 0 3 0 10 0 0 3 25 3 1 1
Mvmt Flow 80 20 32 10 11 21 12 238 4 36 414 118
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 812 812 473 761 869 241 532 0 0 243 0 0
Stage 1 544 544 265 265 - - - - - -
Stage 2 268 268 496 603 - - -
Critical Hdwy 714 65 623 71 66 62 4.1 - 413 -
Critical Hdwy Stg 1 6.14 55 - 61 56 - - -
Critical Hdwy Stg 2 6.14 55 - 641 56 - - - - -
Follow-up Hdwy 3.536 4 3327 35 409 33 22 - 2.227 -
Pot Cap-1 Maneuver 295 315 589 325 282 803 1046 - 1317 - -
Stage 1 519 522 - 744 675 - - - -
Stage 2 733 691 560 476 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 262 299 589 272 267 802 1046 - 1316 -
Mov Cap-2 Maneuver 262 299 - 2712 267 - - - -
Stage 1 499 502 734 665 - - - - -
Stage 2 693 681 488 457 - - -
Approach EB WB NB SB
HCM Control Delay, s/v25.06 14.97 0.41 0.49
HCM LOS D B
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 86 - 309 403 108 -
HCM Lane V/C Ratio 0.012 - - 0428 0.105 0.027 -
HCM Control Delay (s/veh) 8.5 0 - 251 15 7.8 0
HCM Lane LOS A A - D B A A
HCM 95th %tile Q(veh) 0 - 21 03 041 -

Existing PM

Synchro 12 Report
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HCM 7th Signalized Intersection Summary
2: Fox Farm Rd/6th St SW & Country Club Blvd

Report Date: 01/17/2024

SR RN S S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M ol by T v » ol 44 i N M i
Traffic Volume (veh/h) 189 626 59 546 876 0 52 151 254 151 357 334
Future Volume (veh/h) 189 626 59 546 876 0 52 151 254 151 357 334
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1736 1682 1682 1750 1723 1750 1723 1736 1750 1750 1736 1723
Adj Flow Rate, veh/h 201 666 63 581 932 0 55 161 270 161 380 355
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Percent Heavy Veh, % 1 5 5 0 2 0 2 1 0 0 1 2
Cap, veh/h 212 811 558 588 1006 456 0 607 541 250 543 426
Arrive On Green 013 025 025 018 031 000 014 018 018 015 016 0.16
Sat Flow, veh/h 1654 3195 1425 3233 3273 1483 0 3299 1476 1667 3299 1452
Grp Volume(v), veh/h 201 666 63 581 932 0 0 161 270 161 380 355
Grp Sat Flow(s),veh/h/In 1654 1598 1425 1617 1637 1483 0 1650 1476 1667 1650 1452
Q Serve(g_s), s 113 184 1.1 16.7 258 0.0 0.0 39 133 85 102 114
Cycle Q Clear(g_c), s 1.3 184 1.1 16.7 258 0.0 0.0 39 133 85 102 114
Prop In Lane 1.00 1.00  1.00 1.00  0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 212 811 558 588 1006 456 0 607 541 250 543 426
VIC Ratio(X) 095 08 011 099 093 000 000 027 050 064 070 0.3
Avail Cap(c_a), veh/h 212 1180 722 588 1384 627 0 1236 823 749 1236 732
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 000 000 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 404 328 55 381 313 0.0 00 327 230 374 368 113
Incr Delay (d2), siveh 46.2 2.0 00 337 7.3 0.0 0.0 0.2 0.7 1.0 0.6 1.6
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 7.1 6.9 05 90 104 0.0 0.0 1.6 4.7 3.4 4.0 3.5
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 866  34.8 56 718 386 0.0 00 329 237 384 375 129
LnGrp LOS F C A E D C C D D B
Approach Vol, veh/h 930 1513 431 896
Approach Delay, s/veh 44.0 514 271 27.9
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 B 6 7 8

Phs Duration (G+Y+Rc), s 230 302 188 214 180 352 170 232

Change Period (Y+Rc), s 6.0 6.5 6.0 6.0 6.0 6.5 3.0 6.0

Max Green Setting (Gmax),s 17.0 345 39.0 350 120 395 420 350

Max Q Clear Time (g_ctl1),s 187 204 00 134 133 278 105 153

Green Ext Time (p_c), s 0.0 0.7 0.0 04 0.0 1.0 0.0 1.9

Intersection Summary

HCM 7th Control Delay, s/veh 41.2

HCM 7th LOS D

Existing PM Synchro 12 Report
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HCM 7th TWSC

3: 6th St SW & 4th Ave SW

Report Date: 01/17/2024

Intersection
Int Delay, s/veh 2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & LI 3 % 4B
Traffic Vol, veh/h 4 1 16 70 2 1 6 460 197 6 749 19
Future Vol, veh/h 4 1 16 70 2 1 6 460 197 6 749 19
Conflicting Peds, #/hr 0 0 0 0 0 0 4 0 1 1 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - - None - - None - - None
Storage Length - - - - - 100 - - 100 - -
Veh in Median Storage, # - 0 - 0 - - 0 - 0 -
Grade, % - 0 - - 0 - 0 - - 0 -
Peak Hour Factor 97 97 97 97 9 97 97 97 97 97 97 97
Heavy Vehicles, % 0 0 0 1 0 0 0 2 3 17 1 0
Mvmt Flow 4 1 16 72 2 1 6 474 203 6 772 20
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1049 1489 400 988 1397 340 796 0 0 678 0 0
Stage 1 798 798 589 589 - - - - - -
Stage 2 251 691 399 808 - - - -
Critical Hdwy 75 65 69 752 65 69 4.1 - 4.44 -
Critical Hdwy Stg 1 65 55 - 652 55 - - - - - -
Critical Hdwy Stg 2 6.5 55 - 652 55 - - - - -
Follow-up Hdwy 35 4 33 3.51 4 33 22 2.37 -
Pot Cap-1 Maneuver 185 125 605 203 142 662 835 - 816 -
Stage 1 350 401 - 464 499 - - - -
Stage 2 737 449 601 397 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 178 123 603 193 139 661 832 - 815 -
Mov Cap-2 Maneuver 178 123 - 193 139 - - - -
Stage 1 346 396 460 494 - - - - -
Stage 2 728 445 579 392 - - -
Approach EB WB NB SB
HCM Control Delay, s/v15.41 35.25 0.08 0.07
HCM LOS C E
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 832 - 368 192 815 -
HCM Lane V/C Ratio 0.007 - 0.059 0.391 0.008
HCM Control Delay (s/veh) 94 - 154 352 95 -
HCM Lane LOS A - C E A -
HCM 95th %tile Q(veh) 0 - 02 17 0 -

Existing PM

Synchro 12 Report
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HCM 7th Signalized Intersection Summary

4: 9th St SW/9th St NW & Central Ave W

Report Date: 01/17/2024

SR o AR N R N A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT s s

Traffic Volume (veh/h) 43 476 4 12 612 90 7 15 11 74 20 43
Future Volume (veh/h) 48 476 4 12 612 90 7 15 1 74 20 43
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1723 1682 1750 1750 1695 1750 1750 1750 1750 1750 1750 1750
Adj Flow Rate, veh/h 53 529 4 13 680 100 8 17 12 82 22 43
Peak Hour Factor 090 09 09 09 09 09 09 09 09 09 090 0.0
Percent Heavy Veh, % 2 5 0 0 4 0 0 0 0 0 0 0
Cap, veh/h 418 1374 10 519 1191 175 195 170 98 328 63 86
Arrive On Green 042 042 042 042 042 042 019 019 019 019 019 0419
Sat Flow, veh/h 638 3250 25 815 2817 414 174 899 515 648 333 453
Grp Volume(v), veh/h 53 260 273 13 388 392 37 0 0 152 0 0
Grp Sat Flow(s),veh/h/In 638 1598 1677 815 1611 1620 1588 0 0 1433 0 0
Q Serve(g_s), s 1.9 3.0 3.0 0.3 5.0 5.0 0.0 0.0 0.0 1.8 0.0 0.0
Cycle Q Clear(g_c), s 6.8 3.0 3.0 3.3 5.0 5.0 0.5 0.0 0.0 25 0.0 0.0
Prop In Lane 1.00 0.01 1.00 026 0.22 032 054 0.32
Lane Grp Cap(c), veh/h 418 675 709 519 681 685 463 0 0 476 0 0
VIC Ratio(X) 013 039 039 003 057 057 008 000 000 032 000 0.00
Avail Cap(c_a), veh/h 1067 2302 2416 1348 2320 2334 1891 0 0 1785 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 000 000 100 0.00 0.00
Uniform Delay (d), s/veh 8.6 5.4 5.4 6.5 5.9 6.0 9.1 0.0 0.0 9.9 0.0 0.0
Incr Delay (d2), siveh 0.1 0.1 0.1 0.0 0.3 0.3 0.0 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.2 05 05 0.0 0.8 0.8 0.1 0.0 0.0 0.6 0.0 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 8.6 5.5 5.5 6.5 6.2 6.2 9.1 0.0 00 100 0.0 0.0
LnGrp LOS A A A A A A B

Approach Vol, veh/h 586 793 37 152
Approach Delay, s/veh 5.8 6.2 9.1 10.0
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 16.4 10.6 16.4 10.6

Change Period (Y+Rc), s 5.0 5.5 5.0 515

Max Green Setting (Gmax), s 39.0 305 39.0 305

Max Q Clear Time (g_ctl1), s 8.8 25 7.0 4.5

Green Ext Time (p_c), s 2.5 0.1 35 0.6

Intersection Summary

HCM 7th Control Delay, s/veh 6.5

HCM 7th LOS A

Existing PM

Synchro 12 Report
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HCM 7th Signalized Intersection Summary

5: 6th St SW/6th St NW & Central Ave W

Report Date: 01/17/2024

IR i R N VA
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 4 % 4 % 4 % 4

Traffic Volume (veh/h) 45 439 67 375 610 62 87 265 83 93 315 29
Future Volume (veh/h) 45 439 67 375 610 62 87 265 83 93 315 29
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1750 1668 1750 1723 1709 1709 1682 1736 1695 1723 1736 1709
Adj Flow Rate, veh/h 47 457 70 391 635 65 91 276 86 97 328 30
Peak Hour Factor 096 096 096 096 09 09 09 096 096 096 096 0.96
Percent Heavy Veh, % 0 6 0 2 3 3 5 1 4 2 1 3
Cap, veh/h 315 640 98 461 1083 111 299 446 136 300 559 51
Arrive On Green 004 023 023 017 0.36 0.36 0.06 018 018 007 0.18 0.18
Sat Flow, veh/h 1667 2756 420 1641 2973 304 1602 2483 759 1641 3057 278
Grp Volume(v), veh/h 47 262 265 391 346 354 91 181 181 97 176 182
Grp Sat Flow(s),veh/h/In1667 1585 1591 1641 1624 1654 1602 1650 1598 1641 1650 1686
Q Serve(g_s), s 13 90 91 100 102 103 27 60 62 28 58 59
Cycle QClear(g_c),s 13 90 91 100 102 103 27 60 62 28 58 59
Prop In Lane 1.00 0.26 1.00 0.18 1.00 048 1.00 0.16
Lane Grp Cap(c), veh/h 315 368 370 461 592 603 299 296 286 300 302 308
VIC Ratio(X) 015 071 072 0.85 059 059 030 061 063 032 058 0.59
Avail Cap(c_a), veh/h 1573 2228 2237 461 1271 1295 603 847 821 605 847 866
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Uniform Delay (d), siven 16.4 21.0 21.0 146 153 153 184 225 226 183 222 222
Incr Delay (d2),siven 02 10 10 136 09 09 04 21 23 06 18 18
Initial Q Delay(d3), siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/0.5 32 32 50 35 36 10 23 24 10 22 23
Unsig. Movement Delay, s/veh

LnGrp Delay(d), siveh 16.6 219 220 282 162 162 188 245 249 189 240 240
LnGrp LOS B C C C B B B C C B C c
Approach Vol, veh/h 574 1091 453 455
Approach Delay, s/veh 21.5 20.5 235 229
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), $5.0 193 87 164 72 271 9.0 16.1

Change Period (Y+Rc),s 50 55 50 55 50 55 50 55

Max Green Setting (Gmak),8 835 150 305 470 465 150 305

Max Q Cl