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INTRODUCTION/HISTORY 
 
This design study report has been prepared to document the basis of design and design decisions 
for the Richardson Highway MP 359 Railroad Grade Separated Facility project. The limits of the 
project extend approximately 0.5 mile in either direction from the existing at-grade railroad 
crossing. The railroad crossing will be replaced with a grade separation in accordance with the 
Alaska State Rail Plan, developed by the Alaska Department of Transportation and Public 
Facilities (DOT&PF) and Alaska Railroad Corporation (ARRC). 

 
Figure 1 – Location Map 
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PROJECT DESCRIPTION 
 
The DOT&PF, in cooperation with the Federal Highway Administration (FHWA), proposes to 
improve the Richardson Highway near milepost (MP) 359. The existing facility is a divided, four 
lane highway with level terrain and full controlled access. From west to east, the highway 
follows a slight S-curve and enters a tangent section before crossing the ARRC tracks.  
 
The proposed project will reconstruct approximately 1 mile of the Richardson Highway at its 
intersection with the railroad. The project work will include construction of a twin single-span 
grade separation between the Richardson Highway and the ARRC tracks. Work also includes 
reconstructing the north and southbound lanes, constructing retaining walls, improving ditches 
and drainage, and adding an undercrossing for use by troops at Fort Wainwright.  A multi-use 
pathway will be constructed that connects into a separate pathway project that extends from 
Fairbanks to North Pole. 

 
Figure 2 – Project Limits 

DESIGN STANDARDS 
 
Design standards and guidelines that apply to this project are contained in the following 
publications: 
 
Standards: 

• A Policy on Geometric Design of Highways and Streets, 6th Edition, American 
Association of State Highway and Transportation Officials (AASHTO), 2011 

• Roadside Design Guide, 4th Edition, AASHTO, 2011 

• Alaska Highway Preconstruction Manual, State of Alaska, DOT&PF, 2020 

• Alaska Highway Drainage Manual, State of Alaska, DOT&PF, 2006 
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• The Alaska Traffic Manual, consisting of the Manual on Uniform Traffic Control 
Devices, 2009 as amended, United States Department of Transportation, FHWA and the 
Alaska Traffic Manual Supplement, State of Alaska, DOT&PF, 2016 

• ADA Standards for Transportation Facilities, United States Department of 
Transportation, 2006 

• Guide for the Development of Bicycle Facilities, 4th Edition, AASHTO, 2012 

• Recommended Practice for Roadway Lighting (RP-8-14), American National Standards 
Institute/Illuminating Engineering Society, 2014 

• Highway Capacity Manual, 5th Edition, Transportation Research Board, 2010 

• LRFD Bridge Design Specifications, 9th Edition, AASHTO, 2020 

• Alaska Bridges and Structures Manual, State of Alaska, DOT&PF, 2017 

• AASHTO Guide Specifications for LRFD Seismic Bridge Design, 2nd Edition, AASHTO, 
2011, with 2012, 2014, and 2015 Interim Revisions 

Guidelines: 

• Alaska Flexible Pavement Design Manual, State of Alaska, DOT&PF, 2020 

• Guide for the Planning, Design, and Operation of Pedestrian Facilities, 1st Edition, 
AASHTO, 2004 

Appendix A contains the project Design Criteria and Design Designation. 
 
DESIGN EXCEPTIONS AND DESIGN WAIVERS 
 
There are no design exceptions or design waivers for this project. 
 
DESIGN ALTERNATIVES 
 
Design alternatives for the bridge overcrossing and the troop undercrossing were evaluated. The 
following bridge alternatives were developed and evaluated for the overcrossing. 
 

• Bridge Alternative 1 – Single-span Deck Bulb-T. Alternative 1 would construct twin 
single-span deck bulb-T girders with mechanically stabilized earth (MSE) retaining walls 
at the bridge abutments to reduce bridge length. 

• Bridge Alternative 2 – Three-span Deck Bulb-T. Alternative 2 would construct twin 
three-span deck bulb-T girders with slopes at the bridge abutments. 

• Bridge Alternative 3 – Single-Span Steel. Alternative 3 would construct twin single-
span steel girders with slopes at the bridge abutments. 

 
The project includes a troop underpass of Richardson Highway to accommodate the movement 
of troops between the portions of Fort Wainwright located north and south of the highway. The 
underpass was sized to match typical multi-use path clear opening requirements of 10 feet high 
and 12 feet wide. The underpass is to be located east of the railroad tracks in a location where the 
roadway profile provides adequate clearance above the path.  A longer bridge to accommodate a 
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troop crossing adjacent to the railroad was evaluated.  ARRC indicated that this access should be 
separate from the railroad grade separation as a troop underpass. 
 
The troop underpass could be accommodated with a very short-span bridge or a buried structure. 
Possible buried structure types include various three- or four-sided structures. Three-sided 
structures required footings on each side to support the side walls, top slab, and fill above. Three- 
or four-sided structures could be elliptical or arched configurations of precast concrete, cast-in-
place concrete, or corrugated steel or aluminum; or they could be rectangular of precast or cast-
in-place concrete. Elliptical and arched configurations would require longer span lengths and 
higher vertical clearance in the center of the path than a rectangular structural section in order to 
accommodate the required horizontal and vertical clearance.  
 
PREFERRED DESIGN ALTERNATIVE 
 
Twin single-span decked bulb-T girder bridges on shared MSE wall abutments were found to be 
the most cost-effective bridges for this project.  
 
The proposed twin bridge configuration was found to be the most cost-effective solution for this 
interchange, having both the lowest initial construction cost and anticipated long-term 
maintenance cost. Decked bulb-T girder bridges are commonly constructed throughout the state. 
Similar bridges have recently been constructed at the Montana Creek and Sunshine railroad 
grade-separated crossing on the Parks Highway. Contractors in Alaska are familiar with this 
bridge type. The prefabricated girder can be built quickly to better accommodate Alaska’s short 
construction season while incorporating high-quality materials. Consequently, decked bulb-T 
girder bridges have been found to be a highly durable, low-maintenance structure.  
 
For the troop underpass, a buried structure was chosen over a short-span bridge to reduce 
maintenance concerns with bridge decks and pavement to bridge deck joints, to minimize the 
potential negative impacts from differential settlement, and to save construction cost. The 
underpass was located to maintain required fill over the top of the underpass top slab of at least 
2 feet at the median ditch and a maximum of approximately 7 feet on the median side of the 
southbound lanes. A location farther west would have had additional overburden fill, which 
would require additional structure. 
 
Geotechnical explorations near the proposed troop underpass indicate soils without significant 
short- or long-term settlement concerns. 
 
An elliptical metal culvert was chosen for the troop underpass for its ease of construction and to 
provide the most cost-effective solution. The design includes a vertical concrete headwall on the 
north side with abutting MSE walls on the east and west sides, and a sloped concrete headwall  
on the south side of the undercrossing.  Perimeter fencing at the structure access points will be 
included to secure entry from the public. 
 
3R ANALYSIS 
 
Not applicable. This is a reconstruction project. 
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TRAFFIC ANALYSIS 
 
The existing traffic volumes of the Richardson Highway through the project corridor are 26,000 
average daily traffic. The projected traffic volumes for the design year (2045) are 35,900 average 
daily traffic. These projections are based on the Fairbanks Metropolitan Area Transportation 
System travel demand model. 
 
The grade separation of the railroad crossing removes all vehicle delays associated with train 
crossings and vehicles required by law to stop at the tracks. The proposed concept also 
eliminates the crash risk associated with stopping and weaving conflicts and stalled vehicles at 
the at-grade railroad crossing. 
 
Further description of the projections and traffic and safety analysis are included in Appendix C. 
 
HORIZONTAL/VERTICAL ALIGNMENT 
 
The Richardson Highway proposed horizontal alignment matches the alignment of the existing 
highway. The highway for most of the project limits is in a tangent, but the northbound lanes will 
require reconstruction of an existing 14-degree horizontal curve. The vertical alignment is 
elevated by as much as 30 feet to provide adequate (23 feet minimum) bridge clearance for the 
new ARRC undercrossing. The maximum grade for the raised vertical is 3 percent, which 
follows the project design criteria. Both the horizontal and vertical alignments will meet the 
criteria for 70 miles per hour. 
 
See Appendix E for the preliminary plan and profile sheets. 
 
TYPICAL SECTION(S) 
 
The proposed typical section consists of four 12-foot lanes, two in each travel direction with 
10-foot outside shoulders, 4-foot inside shoulders, and a 36-foot-wide median with 6:1 side 
slopes. As the road embankment is raised to accommodate the railroad undercrossing, exterior 
slopes will be steepened beyond the clear zone or an MSE wall will be utilized to ensure that all 
improvements are located within the existing right-of-way (ROW). The multi-use pathway will 
also be brought adjacent to the roadway to reduce bridge costs over the ARRC crossing. 
 
See Figures 3 and 4 for preliminary typical sections. 

 
Figure 3 – Typical Section 
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Figure 4 – Typical Section 

 
PAVEMENT DESIGN 
 
The pavement design for this project followed the procedures and guidelines in the Alaska 
Flexible Pavement Design Manual. The design life of the pavement is 15 years. The projected 
design year values for heavy vehicle percentages and equivalent axle loading can be found in the 
Design Criteria in Appendix A. 
 
The Richardson Highway pavement design consists of the following layers:  

• 4-inch Hot Mix Asphalt, Type II; Class B 
• 4-inch Asphalt Treated Base 
• 8-inch Subbase, Grading F 
• 24-inch Selected Material, Type A 
• Selected Material, Type B will be used for all other embankment 

See Appendix D for the approved pavement design. 
 
PRELIMINARY BRIDGE LAYOUT 
 
This project includes the construction of a pair of twin single-span decked bulb-T girder bridges 
over the railroad. Each bridge is approximately 83 feet long. The southbound bridge width is 
40.5 feet and the northbound bridge width is 51.5 feet.  The northbound bridge is 11 feet wider 
than the southbound bridge in order to accommodate the pedestrian pathway.  
 
See Appendix F for the preliminary bridge plans. 
 
RIGHT-OF-WAY REQUIREMENTS 
 
All improvements will occur within existing ROW limits. 
 
MAINTENANCE CONSIDERATIONS 
 
Maintenance of the Richardson Highway will remain the responsibility of the State of Alaska 
and the local DOT&PF Maintenance and Operations station. Based on discussions with 
maintenance and operations staff, the maintenance efforts are expected to be reduced with the 
project improvements because of the grade separation. 
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The existing roadway maintenance responsibility is an estimated 3.21 lane-miles within the 
project limits. After project construction, the roadway maintenance responsibility will be reduced 
to 2.67 lane-miles. The proposed multi-use pathway will add 0.65 lane-mile of maintenance 
responsibility. DOT&PF Maintenance and Operations does not maintain other separated 
pathways in the winter and does not plan on maintaining the proposed multi-use pathway for this 
project in the winter either. 
 
DOT&PF Maintenance and Operations has requested all foreslopes be constructed at a 4:1 slope 
or flatter. Because of the constrained ROW on the southern side of the highway, the project is 
currently proposing a 4:1 slope until the edge of clear zone, where the slope will be steepened to 
2:1.  Maintenance and Operations has also requested that all new fencing installed be 6 feet in 
height, except for Fort Wainwright perimeter fencing which will match existing height and 
material. 
 
MATERIAL SOURCES 
 
All material sources will be contractor furnished. There are sufficient commercial material 
sources capable of providing quality materials meeting project specifications. 
 
UTILITY RELOCATION & COORDINATION 
 
Existing railroad utilities outside the railroad easement that are associated with the at-grade 
crossing will be decommissioned, salvaged, and given to ARRC. Coordination with ARRC will 
be required to determine construction staging and schedule. A utility agreement with ARRC will 
also be required for a construction zone flagger and for any temporary signal/gate installation 
that may be necessary. 
 
Alaska Communications has one buried cable within the project limits. The line is adjacent to the 
railroad crossing and will be relocated as necessary. 
 
Golden Valley Electrical Association has one electrical overhead transmission line that crosses 
the corridor near the railroad tracks. Another Golden Valley Electrical Association overhead 
transmission line runs parallel along the southern side of the Richardson Highway. The line that 
crosses the highway will need to be raised or relocated to provide a minimum vertical clearance 
of 20.5 feet over the roadway. The line that runs parallel will require several poles to be adjusted 
to finished grade. 
 
See Appendix G for a list of utility conflicts and preliminary project cross sections. 
 
ACCESS CONTROL FEATURES 
 
The Richardson Highway, within the project limits, is a full access-controlled facility. 
Interchange on and off-ramps are located to the west (Mitchell Expressway) and east (Badger 
Road) of the project. No change to access control features are proposed.  
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PEDESTRIAN/BICYCLE (ADA) PROVISIONS 
 
A multi-use pathway will be constructed along the entire length of the project and will connect to 
a pathway that is currently in design that will connect Fairbanks to North Pole (Richardson 
Highway MP 356-362 Bicycle and Pedestrian Facility project). The pathway will be elevated 
over the ARRC crossing on the proposed northbound bridge. All aspects of the pedestrian 
facility will be in ADA compliance, including profile grades and cross slopes. 
 
SAFETY IMPROVEMENTS 
 
The proposed project will eliminate one of the primary vehicle conflict points within the 
corridor, the at-grade railroad crossing. Though the instance of crashes is relatively low at this 
location, potential severity of these crashes is high due to highway speeds. 
 
A primary objective of the Alaska State Rail Plan is to remove at-grade railroad/highway 
crossings throughout the state to enhance safety. A focal point of this effort is to grade separate 
all crossings on Alaska’s National Highway System (NHS) routes. As a part of the Richardson 
Highway/Steese Expressway Corridor Planning and Environmental Linkages Study, the 
Diagnostic Team supported the grade separation of this crossing. 
 
The environmental document discusses the occurrence of dense ice fog events during the winter, 
which are generated by the Fort Wainwright power plant’s cooling ponds. This ice fog can 
severely limit visibility through the project area and pose safety issues. The environmental 
document states that elevating and lighting the highway should help mitigate the ice fog’s 
impact. 
 
Dedicated non-motorized transportation facilities are not currently located within the project 
limits. The Alaska Administrative Code restricts pedestrian use except in an emergency; 
however, pedestrians currently utilize the highway shoulders because of the lack of nearby 
alternate routes. The addition of a multi-use pathway on the northern side of the Richardson 
Highway will improve safety by increasing the separation between non-motorized transportation 
users and freeway traffic. 
 
INTELLIGENT TRANSPORTATION SYSTEM FEATURES 
 
Not applicable. There are no intelligent transportation system features within the project limits. 
 
DRAINAGE 
 
The project area encompasses approximately 20.3 acres of terrain.  There is a net reduction of 
impervious area throughout the corridor. The amount of precipitation is consistent throughout the 
project site because of its relatively small size. The median ditches and the area south of the 
Richardson Highway generally drains to a cluster of ponds south of (away from) the project area. 
The overflow of these ponds drains south, toward the Tanana River. The project area north of the 
highway includes a flat vegetated swale, causing surface runoff to slow and infiltrate. 
 
The Richardson Highway and railroad tracks are higher than the surrounding terrain. There is 
one 24-inch culvert inside the project limits draining the water from the median ditch south 
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toward the Tanana River. This culvert will need to be removed and replaced in kind to maintain 
adequate drainage. 
 
Wood curbs will be installed at the base of the guardrail with riprap downdrains at the ends of 
the curb to collect runoff traveling from the crest curve situated at the ARRC track crossing. The 
curb and downdrains will protect the embankment, and soil stabilization features will be 
designed to handle the concentrated flows that could erode the fill slopes. 
 
SOIL CONDITIONS 
 
According to test hole bore logs for the Richardson Highway MP 357-362 Bicycle/Pedestrian 
Path project, underlying soils are characteristic of Fairbanks with intermixed layers of gravel, 
sand, and silt. Frost-susceptible soils are present. Exploration drilling for the bridge abutments is 
currently (as of October 29, 2020) in progress and expected to be completed no later than 
November 10, 2020. 
 
Borings recently completed on-site for Railroad Overcrossing Bridge encountered the following 
generalized subsurface profile (listed in sequential order of soil lithology from ground surface to 
bottom of approximately 100-foot boring): 
 

• 0- to 2-inch organic mat 
• 2-inch to 7.5-foot thawed dry loose to medium dense poorly graded and with silt and 

gravel 
• 7.5- to 14 foot thawed loose moist to wet silt with sand 
• 14- to 22 foot thawed loose wet silty sand; interval was heaving significantly 
• 22- to 29 foot thawed wet loose gravel with silt and sand 
• 29- to 49 foot thawed wet loose poorly graded sand with silt 
• 49- to 59 foot frozen (Nbn) silty sand 
• 59- to 89 foot frozen (Nbn) and frozen poorly graded gravel 
• 89- to 100 foot frozen (Nbn) poorly graded gravel 

The average monthly air temperature, freezing degree days, and thawing degree days for 
Fairbanks International Airport from 1949-2012 are provided in Table 1. Historical climate data 
was taken from the Western Regional Climate Center website using the National Oceanic and 
Atmospheric Administration Cooperative Stations data. The mean annual air temperature is 
26.9 degrees Fahrenheit (°F), and the freezing index is 5,266 °F-days and the thawing index is 
3,459 °F-days. 
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Table 1: Climate Data 

Month Mean Temperature  
(°F) 

Freezing Degree Days  
(°F-days) 

Thawing Degree Days  
(°F-days) 

January -10.2 1308 0 
February -2.7 980 0 
March 10.1 679 0 
April 31.6 12 0 
May 49 0 527 
June 60.1 0 843 
July 62.1 0 933 

August 56.5 0 760 
September 45.2 0 396 

October 24.8 223 0 
November 3.2 864 0 
December -6.7 1200 0 

TOTAL 5,266 3,459 
 
EROSION AND SEDIMENT CONTROL 
 
Proper implementation of temporary and permanent erosion and sediment control measures will 
play a critical role in the successful construction and commission of the project. A stormwater 
pollution prevention plan (SWPPP) conforming to the project’s erosion and sediment control 
plan (ESCP) will be required from the construction contractor. The ESCP outlines the best 
management practices (BMPs) during construction and provides detail on areas in need of 
additional protection. The contractor will submit the SWPPP for approval to the construction 
project engineer. All construction activities will be conducted in accordance with the approved 
SWPPP. 
 
The major work items requiring erosion/sediment control measures will include work associated 
with grading and excavation of the road and diversions. The best management practices called 
for in the ESCP and the SWPPP will be implemented to control erosion and minimize sediment 
leaving the project. 
 
ENVIRONMENTAL COMMITMENTS 
 
A Categorical Exclusion has been prepared and approved for this project. The environmental 
commitments are listed below. 
 
Environmental Commitments: 

• No mechanical vegetation clearing during the U.S. Fish and Wildlife Service-
recommended nesting window of May 1 to July 5. Contact DOT&PF environmental staff 
if the proposed project activities cannot occur outside the bird nesting season. Surveys 
would be conducted no more than 5 days prior to scheduled activity. If any active nests or 
breeding bird behavior are detected within the area of impact during surveys, no 
vegetation removal activities should be conducted until nestlings have fledged or the nest 
fails or breeding behaviors are no longer observed. If the activity must occur, establish a 
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buffer zone around the nest and no activities will occur within that zone until nestlings 
have fledged and left the nest area. 

 
Mitigation Measures: 

• Cost-efficient mitigation measures (e.g., wash equipment) are recommended to minimize 
the transport of propagules off-site. Prevention measures to reduce the risk of introducing 
additional species include using certified weed-free seed mixes for revegetation. 

 
See Appendix B for the environmental document. 
 
WORK ZONE TRAFFIC CONTROL 
 
This project is not a significant project as defined in Chapter 14 of the Alaska Highway 
Preconstruction Manual. 
 
Temporary TCPs will be developed at final design to show major construction and traffic 
maintenance sequencing. The contractor will develop a TCP during construction to safely guide 
and protect the traveling public in work zones, in accordance with the Alaska Traffic Manual and 
the project specifications. The contractor will be required to coordinate with ARRC for traffic 
control and temporary railroad signals during construction.  The plan will be assessed and 
approved by the construction project engineer and the traffic control engineer. The contractor is 
responsible for providing advance notice to the public—including local businesses, residents, 
and road travelers—of construction activities that could cause delays, detours, or affect access to 
adjacent properties. 
 
VALUE ENGINEERING 
 
A value engineering study is not required for this project. 
 
COST ESTIMATE 
 
The estimated costs for this project are as follows: 
 

Design $1,347,892 
  
Utilities $4,000,000 
  
Right of Way $0.00 
  
Construction $24,000,000 
(Includes 14% Engineering, 4.75% 
ICAP) 

 

  
Total Cost of Project $29,347,892 
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TO: Sarah E. Schacher, P.E., 

Preconstruction Engineer 
 

DATE: 
 
July 10, 2020 

 Northern Region   
  FILE NO: I:\Traffic 

Data\Design\2020\RichHwyMP359_Z607340000    
   

TELEPHONE 
NO: 

 
451-5150 

    
FROM: Scott Vockeroth 

Traffic Data Manager 
Fairbanks Field Office 

SUBJECT: Richardson Highway MP 359 Railroad Grade 
Separation Z607340000/0A24(033) 
Design Designation Request 

 
 

   
 

Please approve the attached design designation by signing the endorsement below which 
enables your staff to proceed.  
 

 
Contact our office if you have any questions. 

 
 
 
 
 
Sarah E. Schacher, P.E., Preconstruction Engineer     Date 
 
 
 
cc: Colleen Ackiss, P.E., Engineer, Northern Region 
   

 
                Attachment 
 

  

MEMORANDUM State of Alaska 

 
 
 
 

Department of Transportation & Public Facilities 

7/13/2020



 

 

 

DESIGN DESIGNATION 
Northern Region Planning 

Traffic Data & Forecasting 
 

 
 
 
 
ROUTE NAME:  Richardson Highway 
CDS NO:   190000 
ROUTE ID:   1100000I000 
MILEPOINT:   360.210-360.930 
FUNCTIONAL CLASS: Interstate   
URBAN/RURAL:  Urban 
 
 
 
 
 
 

 
YEAR AADT %  

      AADT 
2019 26,000   
2035 31,700   

 2045 35,900   

DHV 2035 
2045 

 
 

11.60 3700 
4200 

D(30)    35-65 
    

T   4.85 Total 
  0.10 

1.05 
Class 4 
Class 5 

  1.00 
1.50 
0.40 
0.65 
0.15 

Class 6 
Class 8 
Class 9 
Class 10 
Class 13 

ESAL’S 
(Design 
Lane) 

To Be Provided 
by Design 

   

    
    
    

 



Submitted Data Request Type: Design Designations Request (Northern)

Latest Status Update: Data Request Record has been assigned to an email address.
Assigned to the following e-mail address: jill.melcher@alaska.gov; scott.vockeroth@alaska.gov
Record Creation: July 08, 2020 01:56:49 PM
Routed to assigned e-mail address: July 08, 2020 03:16:15 PM
Request Resolution: Resolution Pending

Requestor
First Name: * Last Name: *

Email: *

Additional Email
Contacts: +
Date Needed:
(AKST)

Project Information
Project Name: *

Project
Engineer(s): * +
State Project
Number: *
Federal Project
Number: *

Route ID: *

Milepoint
(To/From): *
Construction Year:
*

Please select the type of project. *

Project Notes:

Please select the project's region to view the Data Fields that are available to request. *

Data Fields Requested: (please pick at least one) *

Please specify any other requested data fields not listed above:

Transportation & Public Facilities - Data Requests http://dotsobdeviis1.dot.soa.alaska.gov/TransportationDataRequest/Des...

1 of 1 7/8/2020, 3:22 PM
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Effective 4/01/04 6-3 Alaska Flexible Pavement Design Manual  

Traffic Data Request Form TDR Form-1-10/20/03

Alaska Department of Transportation & Public Facilities

Requested By: Design Project Number: Date Requested:

Base Year:

Base Year Total AADT:

AADT Growth Rate
Forward (%/yr): End Year:

Back Cast (%/yr): Begin Year:

Common Route Name:

Functional Class:

Urban/Rural

Historic M.P. Interval:

CDS Route Name:

CDS M.P. Interval:

Load Factor
(ESALs per 

Truck)

% of Total 
AADT 

in Truck 
Category

Lane Configuration Sketch:
(Designer: Provide sketch of lane layout. Number each lane and 
show directions.)Truck 

Category

2-axle

3-axle

4-axle

5-axle

≥ 6-axle

Percent of Base Year Total AADT for Each 
Numbered Lane in Configuration Sketch:

Comments:

Lane # %

Lane # %

Lane # %

Lane # %

Lane # %

Lane # %

Data Provided By: Provider’s Signature: Date Provided:

Figure 6-1. Traffic Data Request (TDR) Form

Scott Vockeroth 7/10/2020

Indicate North

2019

26,000
CDS- 190000 

Route- 1100000I000

360.210-360.930

Richardson Highway

Interstate

Colleen Ackiss Z607340000 7/8/20

1.25      2045

See attached

N

1  35- Eastbound

2  65- Westbound

Percent base year total AADT in each direction is 

50-50, values in the table reflect the D(30) for 

that location.



Route ID Route Name Measure Feature Location Attribute1 Attribute2
1100000I000 Richardson Highway (Richardson Highway) 0 Route Begin
1100000I000 Richardson Highway (Richardson Highway) 355 Report Begin
1100000I000 Richardson Highway (Richardson Highway) 355 FHWA Urban Area Begin Urbanized Area Type: Urbanized Area Urbanized Area Name: Fairbanks
1100000I000 Richardson Highway (Richardson Highway) 355 Functional Class Begin Functional Class: Interstate
1100000I000 Richardson Highway (Richardson Highway) 355 Traffic Link Begin AADT: 19173 Traffic Link ID: AL001293
1100000I000 Richardson Highway (Richardson Highway) 355.6190964 Milepost Point Milepost_Number: 354
1100000I000 Richardson Highway (Richardson Highway) 355.9678985 Intersections Point Intersection Name: Richardson Highway & Old Rich @ Badger Road 1
1100000I000 Richardson Highway (Richardson Highway) 356.1832056 Intersections Point Intersection Name: Richardson Highway & Rozak Road 1
1100000I000 Richardson Highway (Richardson Highway) 356.6018394 Milepost Point Milepost_Number: 355
1100000I000 Richardson Highway (Richardson Highway) 357.587456 Milepost Point Milepost_Number: 356
1100000I000 Richardson Highway (Richardson Highway) 357.5994472 Intersections Point Intersection Name: Richardson Highway & Davison Street 1
1100000I000 Richardson Highway (Richardson Highway) 357.812479 Intersections Point Intersection Name: Richardson Highway & Frontage Road Spur
1100000I000 Richardson Highway (Richardson Highway) 358.277735 Intersections Point Intersection Name: Richardson Highway & Richardson NB Off‐Ramp (Badger)
1100000I000 Richardson Highway (Richardson Highway) 358.6122224 Milepost Point Milepost_Number: 357
1100000I000 Richardson Highway (Richardson Highway) 358.6499206 Intersections Point Intersection Name: Richardson Highway & Badger Road 1
1100000I000 Richardson Highway (Richardson Highway) 359.1788028 Intersections Point Intersection Name: Richardson Highway & Richardson NB On‐Ramp (Badger)
1100000I000 Richardson Highway (Richardson Highway) 359.1819213 Traffic Link End AADT: 19173 Traffic Link ID: AL001293
1100000I000 Richardson Highway (Richardson Highway) 359.1819213 Traffic Link Begin AADT: 25923 Traffic Link ID: AL001294
1100000I000 Richardson Highway (Richardson Highway) 359.5949859 Milepost Point Milepost_Number: 358
1100000I000 Richardson Highway (Richardson Highway) 360.5927306 Milepost Point Milepost_Number: 359
1100000I000 Richardson Highway (Richardson Highway) 361.1604438 Intersections Point Intersection Name: Richardson Highway & Richardson NB Off‐Ramp (Old Rich @ S Fairbanks)
1100000I000 Richardson Highway (Richardson Highway) 361.1635623 Traffic Link End AADT: 25923 Traffic Link ID: AL001294
1100000I000 Richardson Highway (Richardson Highway) 361.1635623 Traffic Link Begin AADT: 23144 Traffic Link ID: AL003286
1100000I000 Richardson Highway (Richardson Highway) 361.5951608 Milepost Point Milepost_Number: 360
1100000I000 Richardson Highway (Richardson Highway) 362.2358948 Intersections Point Intersection Name: Richardson Highway & Richardson NB Off‐Ramp (Glenn SB On‐Ramp)
1100000I000 Richardson Highway (Richardson Highway) 362.2390134 Functional Class End Functional Class: Interstate
1100000I000 Richardson Highway (Richardson Highway) 362.2390134 Functional Class Begin Functional Class: Principal Arterial ‐ Other
1100000I000 Richardson Highway (Richardson Highway) 362.5509573 Intersections Point Intersection Name: Richardson Highway & Parks NB Off‐Ramp (Richardson NB On‐Ramp) 1
1100000I000 Richardson Highway (Richardson Highway) 362.5540758 Traffic Link End AADT: 23144 Traffic Link ID: AL003286
1100000I000 Richardson Highway (Richardson Highway) 362.5540758 Traffic Link Begin AADT: 20697 Traffic Link ID: AL001295
1100000I000 Richardson Highway (Richardson Highway) 362.5969427 Milepost Point Milepost_Number: 361
1100000I000 Richardson Highway (Richardson Highway) 362.6249759 Intersections Point Intersection Name: Richardson Highway & Parks NB Off‐Ramp (Richardson NB On‐Ramp)
1100000I000 Richardson Highway (Richardson Highway) 362.6338174 Intersections Point Intersection Name: Richardson Highway & Richardson NB Off‐Ramp (Glenn SB On‐Ramp) 1
1100000I000 Richardson Highway (Richardson Highway) 362.8416208 Intersections Point Intersection Name: Richardson Highway & Richardson NB On‐Ramp (Cushman) 1
1100000I000 Richardson Highway (Richardson Highway) 363.1710161 Intersections Point Intersection Name: Richardson Highway & Richardson NB On‐Ramp (Cushman)
1100000I000 Richardson Highway (Richardson Highway) 363.5225279 Milepost Point Milepost_Number: 362
1100000I000 Richardson Highway (Richardson Highway) 363.5890101 Intersections Point Intersection Name: Richardson Highway & Richardson NB Off‐Ramp (Gaffney)
1100000I000 Richardson Highway (Richardson Highway) 363.6531171 Route End
1100000I000 Richardson Highway (Richardson Highway) 363.6531171 FHWA Urban Area End Urbanized Area Type: Urbanized Area Urbanized Area Name: Fairbanks
1100000I000 Richardson Highway (Richardson Highway) 363.6531171 Functional Class End Functional Class: Principal Arterial ‐ Other
1100000I000 Richardson Highway (Richardson Highway) 363.6531171 Traffic Link End AADT: 20697 Traffic Link ID: AL001295
1100000I000 Richardson Highway (Richardson Highway) 363.6531171 Report End

Atlas Roadlog: 7/10/2020



Historical AADTs

Link Start CDS Start Feature End CDS End Feature

Link

Link

Link

Growth Rate Growth Factors

Future AADT Year D Factor (30)

K-Factor (30) Obtained from Continous Count at Richardson Hwy @ Big Bend (MP 359)

Design Hourly Volume (DHV)

Class Data

Station ID Station Description MP Year 4 5 6 8 9 10 13

Load Factor 1.00 0.50 0.85 1.20 1.55 2.24 2.24
Number of Axles 2/3 2 3 4 5 6 7+
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APPENDIX B 
 
 

ENVIRONMENTAL DOCUMENT 
 

  



State of Alaska
Department of Transportation & Public Facilities

CATEGORICAL EXCLUSION DOCUMENTATION FORM

I. Project Information:

A.

B.

C.

D.

E.

F.



G.

H.

I.

II. Environmental Consequences 

A. Right-of-Way Impacts

1.

a.

b.



A. Right-of-Way Impacts

c.

d.

e.

2.

3.

4.

B. Social and Cultural Impacts

1.

2.

3.

4.

5.

6.



C. Economic Impacts

1.

2.

3.

D. Land Use and Transportation Plans

1.

2.

3.

4.

E. Impacts to Historic Properties

1.

2.

3.

a.

b.



E. Impacts to Historic Properties

4.

5.

6.

7.

8.

9.

10.

F. Wetland Impacts 

1.



F. Wetland Impacts 

2.

3.

4.

5.

6.

7.

a.

b.

c.

8.

G. Water Body Involvement

1.

a.

b.

c.

d.

e.

f.

g.
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H. Fish and Wildlife

1.

a.

b.

c.

d.

e.

f.

g.

2.

a.

b.

c.

d.

e.

3.

a.

b.

c.

2.

3.

4.

5.



H. Fish and Wildlife

4.

a.

b.

c.

d.

e.

f.

5.

6.

I. Threatened and Endangered Species (T&E)

1.

2.

3.

4.

5.

6.

a.



I. Threatened and Endangered Species (T&E)

b.

c.

7.

J. Invasive Species

1.

2.

3.

K. Contaminated Sites

1.

2.

3.



K. Contaminated Sites

4.

L. Air Quality (Conformity)

1.

2.

3.

a

4.

5.

6.

7.

8.



M. Floodplain Impacts (23 CFR 650, Subpart A)

1.

a.

b.

c.

d.

2.

3.

4.

N. Noise Impacts (23 CFR 772)

1.

a.

b.

c.

d.

e.

f.

g.



O. Water Quality Impacts

1.

2.

3.

4.

2.

3.

4.



O. Water Quality Impacts

5.

6.

7.

P. Construction Impacts

1.

2.

3.

4.

5.

6.

7.

8.

Q. Section 4(f)/6(f) 

1.

a.

b.



Q. Section 4(f)/6(f) 

c.

d.

e.

f.

g.

2.

a.

b.

3.

III. Permits and Authorizations

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

IV. Comments and Coordination

1.



2.

3.

4.
5.

6.

7.

8.

V. Environmental Commitments and Mitigation Measures

VI. Environmental Documentation Approval

1.

2.

a.

b.
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Attachment 1 

Figures 

 
1A - Study Area Map 

1B – Project Overview Map  
 



    

 

MP 360 

MP 359 

ALDER AVE 

DOT Milepost 
Railroad 
Study Area 
 

Figure 1A 
Study Area 

Richardson Highway 
Richardson Highway MP 359, Fairbanks, Alaska 

N not to scale 

 



 

                          Figure 1B 

 PROJECT IMPROVEMENTS OVERVIEW 
 

 

      not to scale  
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EXISTING RAILROAD 
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Attachment 2 

Section 106 Documents 

 
 2A – Section 106 Initiation     

     2B – Section 106 Findings 
     2C- Section 106 Concurrence 

  2D- PA Update 
  
 









Richardson Highway MP 359 Interchange and Railroad Grade Separated Facility Project, Project Location Map
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Indicate which 
Programmatic 
Allowance applies  
(Ex: Tier 1.a or Tier 2.b)

Are all conditions met, 
including Historic Rds 
Analysis if applicable?*

I have screened this update and determined that it                       qualify for processing as a Programmatic Allowance. 

T



Indicate which 
Programmatic 
Allowance applies

Are all conditions 
met, including 
Historic Rds Analysis 
if applicable?*



Attachment 3 

Air Quality Conformity Documentation 

 
3A – FNSB Air Quality Boundaries and Exhibits     
3B – Conformity Analysis for the 2040 
Metropolitan Transportation Plan 
3C- Air Quality Conformity Memorandum 

 
 



FNSB Air Quality Boundaries

The different boundaries for 
air quality regulations in the 
Fairbanks North Star Borough 
as of October 2017.

Fairbanks Portion of Air Quality
Control Zone

95.915884

North Pole Portion of Air Quality
Control Zone

62.996234

PM 2.5 Nonattainment Area

PM 2.5 Non-Attainment Area

Project Area









Attachment 4 

Flood Zones 

4A – Flood Zone A Figure 
4B – Flood Zone A Map
4C - Location Hydraulics Study 





Rich MP 359













Attachment 5 

Noise Memorandum 

 
 
 















Attachment 6 

Website Content for Online Open House 

 
 
 











Attachment 7 

Fairbanks Daily News-Miner Ad 

 
 
 





Attachment 8 

Online Public Notice 

 
 
 











Attachment 9 

Agency Scoping Documentation 

 
9A- Agency Scoping Letter and Distribution List 

9B- Agency Comments and Responses 

 
 
 











































































Attachment 10 

Stakeholder and Public Involvement 

 
10A- Stakeholder Meeting Agenda 

10B- Stakeholder Meeting Sing-in Sheet 

          10C- Public and Stakeholder Comments and Responses 

 
 
 



 
Richardson Highway MP 359 Interchange and Railroad  

Grade Separated Facility    Z607340000 / 0A24033 
Project Website: www.dot.alaska.gov/nreg/rich359/ 

January 24, 2019 
2:00 to 4:00 PM 

 
STAKEHOLDERS’ MEETING AGENDA 

 

We welcome your input and ideas. Thank you for taking the time to be involved. 
 

I. Welcome and Introductions 
a. Design Team and Roles 
b. Stakeholders and Interests 

II. Project Background: Purpose and Need for Improvements near MP359 
III. Project Timeline 
IV. Presentation of Conceptual Design Solutions 
V. Discussion: Questions, Answers, Comments, New Ideas 

VI. PLEASE fill out a comment sheet today – or deliver by January 31, 2019. 
 
 

                                   

http://dot.alaska.gov/nreg/rich359/
http://dot.alaska.gov/nreg/rich359/














Public Comment & Response Summary 
Date 

Richardson Highway MP 359 Interchange and Railroa 
Grade Separated Facility 

Project No. Z607340000/0A24033 

The following document summarizes the public scoping comments received by email, comment sheet, in person, and phone from December 
19, 2018 to January 25, 2019. 

Comment 

Name Submission Comment Response 

Method 

Rachel Maddy No objection to either alt granted that they both include a 
ARRC, Manager of 

email 
highway overpass over the railroad that meets ARRC 

None needed. 
ROW and Public Standards. Any ped crossing of tracks will need to be on the 
Projects overpass. 
Katherine Hensley 

phone 
Requested clarification information so that she could explain 

None needed. 
DOT&PF, CVE the project to the trucking industry. 

Karl Reid email 
Looks forward to the proposed improvements at both None needed. Did send a «thank you 
locations. SWEET! for your comments" response. 

Maiiin Gray 
email Open to the project, and favors the flyover concept. 

None needed. Did send a ''thank you 
Exclusive Paving for your comments" response. 

Favors the flyover concept. Would like a vertical clearance 

Alan Hoza 
of 18'6" even though there is an over-height bypass and 

None needed. Did send a "thank you 
Lynden Logistics 

email other height restrictors on the route (i.e. Big Delta Tanana 
for your comments" response. 

River Bridge). Would like project to accommodate 
excessively wide loads - 28' wide. 

Travis Malin 
Appears to support the flyover over the modified diamond 

None needed. Did send a "thank you 
HC Contractors 

email due to economics. Recommended many construction 
for your comments" response. 

considerations to take into account during the design process. 
Favors the flyover concept. Is a strong proponent of 

Jack Binder overhead clearance at 18'6". Believes 18, should be a 
None needed. Did send a "thank you 

Alaska West email minimum overhead clearance, with 18'6" being an even 
Express better option. Strongly concurs with Alan Hoza's thoughts 

for your comments" response. 

and ideas. 



Responded that there is no project 

Jackson Hurst email Would like to be added to the project mailing list. 
mailing list and directed him to the 
project website as the best location to 
stay informed regarding the project. 

Karen Erickson(?) dropped off Submitted Alan Hoza's comments with a hand note stating None needed. Did not supply their 
and Craig Widdis m-person that they agree with all of the notes and comments. contact information. 

NR Director Anderson discussed the 
project and comments with Mayor 

Mayor Bryce Ward 
Concerned that the current design is not consistent with the Ward prior to the DOT &PF 

Fairbanks North email/letter 
following plans: Fairbanks Area Rail Line Relocation Engineering Manager responding. A 

Star Borough Project, FNSB Regional Comprehensive Plan, and the formal letter response was sent 
Alaska State Rail Plan identifying how the current design 

elements are consistent with the three 
plans. 

The following correspondence was initiated/received following the receipt of comments to assist with the response to Mayor Ward. 

Brian Lindamood 
email 

Provided further information regarding the Fairbanks Area Incorporated this information into the 
ARRC Rail Line Relocation Project. formal response letter to Mayor Ward. 
Ryan Anderson 
DOT&PF NR email Summarized a meeting he had with Mayor Ward. 
Director 
Formal responses to comments ( excluded the "thank you for your comments" response). 

Letter to Mayor Ward from Colleen Ackiss, DOT &PF Engineering Manager dated March 18, 2019. 

Richardson Highway MP 359 Interchange and Railroad Grade Crossing Comment and Response Summary 03-18-2019 
Page 2 of2 



COMMENT SHEET 
Richardson Highway MP 359 Interchange and Railroad 

Grade Separated Facility 
Z607340000/0A24033 

December 19, 2018-January 25, 2019 

On-Line Open House 

We welcome written input and ideas from the public. Thank you for taking the time to be involved. 
(If you need more space please use second sheet.) 

COMMENTS: 

ARRC has no objection to either proposed alternative granted that they both include a highway 
, I' 

Facilities current at the time of design. Any pedestrian crossing of the tracks will need to be 
o O • f I 

separated facilities at the same location for safety reasons). 

How did ou hear about this meetin ? 
*Before including your address, phone number, e-mail address, or other personal identifying information in your comment, be advised
that your entire comment -including your personal identifying information -may be made publicly available at any time. While you
can ask us in your comment to withhold from public review your personal identifying information, we cannot guarantee that we will
be able to do so.

E-MAil, ADoREss: MaddyR@akrr.com

NAME:Rachel Maddy, Manager of ROW and Public Projects, ARRC

MAll,INGADDREss:327 W. Ship Creek Ave, Anchorage, AK 99501
For further information, please contact Colleen. M. Ackiss, P.E., Engineering Manager, at (907) 451-5179 or email: 
coLleen.ackiss@alaska.gov. To correspond by text telephone (TDD), please call (907) 451-2363. 
Please return comments by January 25, 2019. 

The environmental review, consultation, and other actions required by applicable Federal environ.mental Laws for this project are 
being, or have been, carried out by the Alaska DOT &PF pursuant to 23 lJ.S.C. 327 and a Memorandum of Understanding dated 
November 3, 2017 aod executed by the FHWA and DOT&PF. 



DOT/PF Name/Section _________ _

TELEPHONE/CONFERENCE DATA 

PEOPLE INVOLVED 
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REPRESENTING 
Co(Wl(lt.U�� v� _ 
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SUV'-� --------�---- -- -
TO Pl cs: lA llt-21s w i nfw vi,u:2;h (Jvv

Date: 0 l / f7 / I CJ 
Time: Y\OOV"\ 
Project No./Name __ 
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ACTION ITEMS:_..___'--=-------------------

Copies To:. __________ _ 
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Ackiss, Colleen M (DOT) 

From: 

Sent: 

To: 

Subject: 

Follow Up Flag: 

Flag Status: 

Karl Reid <krr1955@alaska.net> 

Monday, January 21, 2019 6:34 PM 

Ackiss, Colleen M (DOT) 

MP359Interchange 

Follow up 

Flagged 

Hi. I have looked forward to a better intersection @ the old/new Richardson area. Was wondering what is 

purposed. A one lane,(wide}, overpass from the North bound New Rich onto the Old Rich would work really 

well for me as a truck driver. Very unsafe trying to pull across with a single trailer let alone a set or doubles at 

the present way the intersection is. Not to mention time consuming especially during 5:00 pm go home 

traffic. And,,,, a possible over pass at the train tracks? SWEET! Both improvements I highly look forward to. 

Well worth putting up with the construction phase part of the plans. 

Best of luck. 

1 



Ackiss, Colleen M (DOT) 

From: 

Sent: 

To: 

Cc: 

Subject: 

Colleen, 

GRAY, Martin (NORTP) <mgray@colaska.com> 
Thursday, January 24, 2019 4:04 PM 
Ackiss, Colleen M (DOT) 

LEFEBVRE, Sarah (NORTP) 

Richardson HWY MP 359 Interchange Comment 

Exclusive Paving is open to the construction of Richardson Highway MP 359 interchange. I believe that the flyover 

concept would be a more ideal design due to the close proximity of the power lines near the Old Richardson off

ramp. Due to oversized loads that we haul, these lines could come Into conflict. Also the flyover concept appears to be 

less invasive and a more cost effective project for the time being. 

Thanks, 

Martin J. Gray 
Project Engineer 
Exclusive Paving 
1570 Richardson Hwy, North Pole, AK 99705 
Cell 907,385,5578 
Direct 907.490.1344 
Mgray@colaska.com I www.colaska.com 



Ackiss, Colleen M (DOT) 

From: 

Sent: 

To: 

Cc: 

Subject: 

Attachments: 

Hi Colleen and Jim, 

Alan Haza <ahoza@lynden.com> 
Friday, January 25, 2019 3:02 PM 
Ackiss, Colleen M (DOT); James.Potts@jacobs.com 
John Binder; Justin Burgess, AES Transportation; Steve Willford; Karen Erickson; Michel, 
Joseph A (DOA sponsored); Aves Thompson, ATA; Norvell, Donald R; Schacher, Sarah E 
(DOT); rbaker@colvilleinc.com 

Comments: Richardson Highway MP 359 Interchange and Railroad Grade Separated 
Facility 
Rich359-comment-sheet_AH.doc; Vert Clearance Table 1130-1.pdf 

Thank you both for you time and commitment to communicating with industry during the design of these projects!! 

I have attached my comments on the project in the attached to hopefully capture the concerns of both the many barely 
legal loads and of the mega-move type transports which, although not common, do indeed occur through the Fairbanks 
area. As one involved in the coordination of these types of moves, believe me, these can seriously impact the flow, 
attitude, actions, and safety of the general traffic- in spite of the traffic control measures in place to help control the 
impacts. That said ... we would be good to strive to minimize the limitations of these types of movements, as they 

occasionally do occur (ex: North Slope projects, potential natural gas projects, potential gas line project, potential large 

mine projects, etc .... ). 

I have also attached the table referenced in the AK Reconstruction Manual. 

I am copying some others, in hopes that this will encourage them to submit their own comments - now, vs. once your 

design has made more progress and is more expensive to alter. 

Please - others- do submit your comments by January 31st
: the link for the project is: 

http:Jtdot.alaska.gov/nreg/rich359/ 

Respectfully, 
Alan 

Alan Hoza 
Lynden Logistics 
C: 907-388-9411 



COMMENT SHEET 
Richardson Highway MP 359 Interchange and Railroad 

Grade Separated Facility 
Z607340000/0A24033 

December 19, 2018-January 25, 2019 
On-Line Open House 

We welcome written input and ideas from the pubHc. Than� you for taking the time to be involved. 

(If you need more space please use second sheet.) 

COMMENTS: 

I (and most drivers I surveyed) favor the Flyover Concept). It appears to be the least impactful 
for truck flow - with minimized maneuvering, which can enhance oversize vehicle movements. 

- We would like to see an 18 1 6" clearance under the Flyover. We realize there is an over
height bypass, however, having a higher clearance on the main route can minimize any
accidental miss-measurements, or complacent d1iving - so why would we not build in a
more reasonable height to aid in minimizing any strike potentials! This would allow the
flow impact in/out of traffic in/out of the bypass to the extreme over-height loads only
which is more appropriate. There are more of these loads in the on the verge of
exceeding 17' 6" than perhaps even the penrut office is aware of.

- This is the main route from the port terminal in Valdez to the Prod.hoe Bay oilfields. I
feel that it would be unwise to limit the height on this Flyover. I do realize there are
other restrictions (Big Delta Tanana River bridge, etc.), however, there have been much
discussion between DOT, big oil companies, and industry that perhaps some of those
limiting structures should be improved for future projects (ex. Gas line or any other
future). So why would we limit this main inbound route into Fairbanks (and on north) for
a couple feet of height (my opinion is 18' min)?? This would also drastically decrease
the potential for any future bridge strikes!!

- Note: in the AK Highway Preconstruction Manual, 1130-5 Cross Sections (Table 1130-1
Vettical Clearance): there is a footnote"**'' which states "From the Port of Anchorage to
the North Slope the clearance of roadways underpassing railroads shall be 18 ft.". This
footnote was a result of discussions oftransp01is which had caused intensive
modifications to pass under the underpass just south of Riley Creek near the Denali Park
entrance. The ARRC decided to set the clearance. Also note that the Denali Region also
cut the clearance to nearly 19' under that RR overpass, due to these transports as well.
Fm-ther note: The State Highway section of the table needs to be updated to a min. of 18'
(min.) to account for the post 2005 legal height increase from 16'6" to 17'6" on main
highways.

- Also: at least three of the largest carriers of oversize transports have blanket utility
clearances with the pennit office which al I.ow for 18' 0", reducible to 17' 6", from Port of
Anchorage and Port of Valdez to the North Slope. It is quite difficult for these 18' loads
to be reduced all the way to 17'6", however, it is reasonable for them to be reduced to
~17' 10" by simply releasing the air in their suspensions. To maintain an 18' min
clearance would be reasonably acceptable to the industry - so why would we not target
18' 6" to allow for snowpack, etc.?



- The Flyover ( or underpass if Modified Diamond) needs to accommodate excessively
wide loads (to 28' wide, ex: large boats, large haul truck beds) which are routed around
via Van Hom Rd by the permit office.

- The Steese Chena River Bridge has been restricted for ANY overweight traffic for a few
years now. Therefore, this bypass can be critically important to be designed as a bypass
for oversize and overweight truck traffic: additionally, during any particular transport-
the permit office can require bypass around the Steese or Mitchell Expwy for any reason

( ex. Construction activities) ... so this route should be minimized for any restriction.
This is an industrial area of Fairbanks. Note: there are definitely height restriction issues

on Van Hom (low lights), but this should be improved as possible to maintain this as the
industrial route that it is advertised and utilized.

- Please note that all high power overhead main power lines (I00KV +?) require a full 4'
of electrical clearance between the load height clearance and the sagging line, so please
explore this with the power utilities to reduce "clearance" issues for design clearance

through this project.

Thank you to all for your work and consideration to this point on this project! Thank you for your 
communication!! 

How did you hear about this meeting? Email forwarded by an ATA memb er. 
*Before including your address, phone number, e-mail address, or other personal identifying information in your comment, be advised
that your entire comment -including your personal identifying information -may be made publicly available at any time. While you
can ask us in your comment to withhold from public review your personal identifying information, we cannot guarantee that we will
be able to do so.

E-MAIL ADDRESS: _a=h=o=za=®=ly=n=d=en=·�co=m�- - -� C�:�9�0�7-�3� 8�8-�9�4�11�------------- --

NAME: ____ __ Ac..=la=n'-'H=o=z=a=-, ---=L
..1---C

yn= d=e=n'-"L=o
"-"

g=is=--=t=i c=s ,L__ _ _,H=a=u=l---=R=o=a=d---=S=a=fe=ty
-'--=C-=-o=m=m=i=tt=ee"--=m=e=m=b-=-e�r _____ _ 

MAILING ADDRESS:_�2�4�6�B�n
=
· g=ht� o�n �D� r�.,�F�a=irb� ank�=s,� A�K�9�97�1�2 _____________ _

For further information, please contact Colleen M. Ackiss, P.E., Engineering Manager, at (907) 451-5179 or email: 
colleen.ackiss@alaska.gov. To correspond by text telephone (TDD), please call (907) 451-2363. 

Please return comments by January 25, 2019. 

The environmental review, consultation, and other actions required by applicable Federal environmental laws for this project are 
being, or have been, carried out by the Alaska DOT&PF pursuant to 23 U.S.C. 327 and a Memorandum of Understanding dated 
November 3, 2017 and executed by the FHW A and DOT &PF. 
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COMMENT SHEET 

Richardson Highway MP 359 Interchange and Railroad 
Grade Separated Facility 

Z607340000/0A24033 
December 19, 2018 - January 25, 2019 

On-Line Open House 

We welcome written input and ideas from the pubHc. Thank you for taking the time to be involved. 
(lf you need more space please use second sheet.) 

COMMENTS: 

Modified Diamond Concept is not economically feasible. Over 700,000 ton of borrow went in to 
r r I I I 

to roads outside the project. The flyover will reduce the amount of borrow and trucking and reduce 
. . . . ' 

building a full bypass detour that would allow you to build both phases of the overpass at once will 
llow for the overpass to be done in one season. This wotJld req'tlire-the-rat+reae-etJitfll·tflft------1 

temporary crossing with temporary signals but would eliminate phasing of the overpass, temp paint, 
. I feF �l=l�� . . . . . . . 

season, making it a two year process. A phasing wall would need to be planned to eliminate 
1----�+w,AlA-g the MSE 1Nall straps when Gonst�GAsideratioo..wooW-atso..l:ia¥e-:-1,V--1.�-1 

into the toe of the phase 1 slope and temporary barriers probably needed to protect traffic below as· · 
leac zo□e Design in the tern 

· · 

the MSE wall footing in relationship to the railroad track. Based on the Moose Creek Overpass, if 
• I I 

• 

no shoring would be required. This would reduce costs for the project. Factor in soil on the slopes 
in order to obtain stabilization otherwise the slo es will not retain an water/nutrients and will be a 
SWPPP nightmare and will result in calling the slopes low erodable. Watch guardrail for mainline 
and make sure if accounts for the overheight vehicle b ass. Look at usin select B in the 
embankment where feasable. Would allow for closer material sources to possibly be used reducing 
costs. 3d model the design. We, as contractors model all projects once awarded. It allows us to 
ca c es1gn errors as we as p ug e es1gn 1n o our rover an mac 1nes. a es w1 e 
State really easy. I am sure a lot of this is already accounted for, but we have seen all these issues 
an wou I e o wor o e p re u e c ange or e s on a proJec . 

How did OU hear about this mectin ? E-ma iJ 
*Before including your address, phone number, e-mail address, or other personal identifying information in your comment, be advised
!hat your entire comment -including your personal identifying information -may be made publicly available al any time. While you
can ask us in your comment to withhold from public review your personal identifying information, we cannot guarantee that we will
be able to do so.

E-MAIL AooREss: 
travis. mal in@hccontractors.net 

NAME:Travis Malin

MAILING AnoREss:PO Box 80688, Fairbanks, AK 99708
Por further information, please contact Colleen M. Ackiss, P.E., Engineering Manager, at (907) 451-5179 or email: 
col/een.ackiss@alaska.gov. To correspond by text telephone (TDD), please call (907) 451-2363. 
Please return comments by January 25, 2019. 

fhe environmental review, consullation, and other actions required by applicable Federal environmental laws for this project are 
being, or have been, carried out by the Alaska DOT&PF pursuant to 23 U.S.C. 327 and a Memorandum of Understanding dated 
November 3, 20 l 7 and executed by the FHW A and DOT &PF. 



COMMENT SHEET 
Richardson Highway MP 359 Interchange and Railroad 

Grade Separated Facility 
Z607340000/0A24033 

December 19, 2018 -January 25, 2019 
On-Line Open House 

We welcome written input and ideas from the public. Thank you for taking the time to be involved. 
(If you need more space please use second sheet.) 

COMMENTS: 

After hearin the resentation last Thursda I believe the Fl over Conce t makes the most sense. I 
think it allows for the smoothest flow of traffic, especially for the oversize loads that get routed to Van 
Horn Rd. via the Old Richardson Hw . I am a stron ro onent of overhead clearance at 18'6". I 
have personally moved quite a number of modules and large boats that exceeded 18' in height, and 
even thou h loads like that aren't necessaril common, the do exist. And while we do have 
structures in place right now that don't have that much overhead clearance, most of them are older 
and, in some cases, due to be replaced in a few ears. In an case, it doesn't make cod sense to 
construct anything new on the corridors between Anchorage or Valdez and the Prudhoe Bay oilfield 
that would restrict or limit the movement of essential items and equipment. I believe that 18' should 
be a minimum overhead clearance, with 18'6" being an even better option to help avoid costly bridge 
strikes. 
I am pleased that you have designed an overheight bypass. Any southbound overheight loads 
coming from the Mitchell Expressway do not have a bypass and the 18'6" clearance would be 
important in those cases. 

ose o us In e apprecIa e you. 

Bowditl ou hear about thismectin ?Email from ATA
*Before including yonr address, phone number, e-mail address, or other personal identifying information in your comment, be advised
that your entire comment -including your personal identifying information -may be made publicly available at any time. While you
can ask us ln your comment to withhold from public review your personal identifying information, we canno1 guarantee that we will
be able to do so.

E-MAILADDREss:
jbinder@lynden.com 

NAME: 
Jack Binder, Alaska West Express, Special Projects/HSSE 

MAILING ADDRESS: 1095 Sanduri St., Fairbanks, AK 99701 
For further information, please contact Colleen M. Ackiss, P.E., Engineering Manager

1 
at (907) 451-5179 or email: 

colleen.ackiss@alaska.gov. To correspond by text telephone (TDD), please call (907) 451-2363. 
Please return comments by January 25, 2019. 

The environmental review, consultation, and other actioos required by applicable Federal environmental Jaws for this project are 
being, or have been, carried out by the Alaska DOT&PP pursnant to 23 U.S.C. 327 and a Memorandum of Understanding dated 
November 3, 2017 and executed by the fHW A and DOT &PF. 



Ackiss, Colleen M (DOT) 

From: Ackiss, Colleen M (DOT) 
Sent: 

To: 

Tuesday, February 12 1 2019 11:59 AM 
Jackson Hurst 

Subject: RE: Sign up for project updates and construction updates and be added to the mailing 
list for the Richardson Highway MP 359 Interchange and Railroad Grade Separated 
Facility Project 

Hello Jackson -

Thank you for your interest in the Richardson Highway MP 359 Interchange and Railroad Grade Separated Facility 

project. Unfortunately, there is no mailing list for this project. The best way to stay informed of updates is to frequent 

the project website at: 

http://dot.alaska.gov/nreg/rich359/ 

Please contact me if you have any questions regarding the design development of this project. 

Thank you. 

Colleen Ackiss, P.E. 

Engineering Manager 
State of Alaska DOT&PF - Northern Region 
907-451-5179

From: Jackson Hurst [mailto:ghostlightmater@yahoo.com] 

Sent: Wednesday, January 30, 2019 9:05 AM 

To: Ackiss, Colleen M (DOT) <colleen.ackiss@alaska.gov> 
Subject: Sign up for project updates and construction updates and be added to the mailing list for the Richardson 

Highway MP 359 Interchange and Railroad Grade Separated Facility Project 

Hi I would like to sign up for project updates and construction updates and be added to the mailing list for the 
Richardson Highway MP 359 Interchange and Railroad Grade Separated Facility Project. My mailing address is 
4216 Cornell crossing, kennesaw, Georgia, 30144 

Sent from ghostlightmater@yahoo.com 

1 



COMMENT SHEET 
Richardson Highway MP 359 Interchange and Railroad 

Grade Separated Facility 
2607340000 I 0A24033 

December 19, 2018 -January 25, 2019 
On-Line Open House 

We welcome written input and ideas from the public. Thank you for taking the time to be involved. 
(If you need more space please use second sheet.) 

COMMENTS: 

I (and most drivers I surveyed) favor the Flyover Concept). It appears to be the least impactful 
for truck flow - with minimized maneuvering. which can enhance oversize vehicle movements. 

- We would like to see an 18'6" clearance under the Flyover. We realize there is an over
height bypass, however, having a higher clearance on the main route can minimize any
accidental miss-measurements, or complacent driving - so why would we not build in a
more reasonable height to aid in minimizing any strike potentials! This would allow the / 
flow impact in/out of traffic in/out of the bypass to the extreme over-height loads only -
which is more appropriate. There are more of these loads in the on the verge of
exceeding I T6" than perhaps even the permit office is aware of.

- This is the main route from the port terminal in Valdez to the Prudhoe Bay oilfields. I
feel that it would be unwise to limit the height on this Flyover. J do realize there are
other restrictions (Big Delta Tanana River bridge, etc.), however, there have been much
discussion between DOT, big oil companies, and industry that perhaps some of those
limiting structures should be improved for future projects (ex. Gas line or any other
future). So why would we limit this main inbound route into Fairbanks (and on north) for
a couple feet of height (my opinion is 18' min)?? This would also drastically decrease
the potential for any future bridge strikes I!

- Note: in the AK Highway Preconstruction Manual, 1130-5 Cross Sections (Table 1130-1
Vertical Clearance): there is a footnote "**" which states "From the Port of Anchorage to
the North Slope the clearance of roadways underpassing railroads shall be 18 ft.". This
footnote was a result of discussions of transports which had caused intensive ,,/ 
modifications to pass under the underpass just south of Riley Creek near the Denali Park
entrance. The ARRC decided to set the clearance. Also note that the Denali Region also
cut the clearance to nearly 19' under that RR overpass, due to these transports as well.
Further note: The State Highway section of the table needs to be updated to a min. of 18'
(min.) to acc�>Unt for the post 2005 legal height increase from 16'6" to 17'6" on main
highways.

- Also: at least three of the largest carriers of oversize transports have blanket utility
clearances with the pennit office which allow for 18'0", reducible to 17'6", from Port of
Anchorage and Port of Valdez to the North Slope. It is quite difficult for these 18' loads
to be reduced all the way to 17'6", however, it is reasonable for them to be reduced to
~ 17' 10" by simply releasing the air in their suspensions. To maintain an 18' min
clearance would be reasonably acceptable to the industry - so why would we not target
1 8 '6" to al I ow for snowpack, etc.?



- The Flyover (or underpass if Modified Diamond) needs to accommodate excessively
wide loads (to 28' wide, ex: large boats, large haul truck beds) which are routed around
via Van Hom Rd by the permit office. 

- The Steese Chena River Bridge has been restricted for ANY overweight traffic for a few
years now. Therefore, this bypass can be critically important to be designed as a bypass
for oversize and overweight truck traffic: additionally, during any particular transport-
the permit office can require bypass around the Steese or Mitchell Expwy for any reason
( ex. Construction activities) . . . so this route should be minimized for any restriction.
This is an industrial area of Fairbanks. Note: there are definitely height restriction issues
on Van Hom (low lights), but this should be improved as possible to maintain this as the
industrial route that it is advertised and utilized.

- Please note that all high power overhead main power lines (I00KV +?) require a full 4'
of electrical clearance between the load height clearance and the sagging line, so please
explore this with the power utilities to reduce "clearance" issues for design clearance
through this project.

Thank you to all for your work and consideration to this point on this project! Thank you for your 
communication!! 

How did vou hear about this meetim!? Email forwarded by an ATA member. 
*Before including yo ur address, phone number, e-mail address, or other personal identifying information in your comment, be advised that your entire comment -including your personal identifying information -may be made publicly available at any time. While yo u 

can ask us in your comment to withhold from public review your personal identifying information, we cannot guarantee that we will
be able to do so. 
E-MAIL ADDRESS: ---=ah=o_za::.:@�l,..,y.:.:.nd:::ae�n"'".c""o'-'-m ,__ __ ---'C�:....;;.9-"'07.:...-""'3.;;;..88;;;..-�94-'-'1""'1 _________________ _

NAME:. _____ �A�l���H�o�z�a�·-�L�y�n���n�L�o�g�is�tt�·c�s,.__�H�a�u�IR=oa�d�S�a�re�cy:.i...:aC�o�mnu=·�tt.;;;..ee�m=em=b�er._ ____ _

MAILING ADDRESS: 246 Brighton Dr., Fairbanks, AK 99712 
For further information, please contact Colleen M. Ackiss, P.E., Engineering Manager, at (907) 451-5179 or email:
colleen.ackiss@alaska.gov. To correspond by text telephone (IDD), please call (907) 451-2363. 
Please return comments by January 25, 2019. 

The environmental review, consultation, and other actions required by applicable Federal environmental laws for this project are 

/ 

/ 

,/ 

being, or have been, carried out by the Alaska DOT&PF pursuant to 23 U.S.C. 327 and a Memorandum of Understanding �ated \ � ITO rtl-\d\'\November3, 2017and executedby the FHWA�d 1::OZ!Jt {Le-� °'-� \� ;-� 01.\.l' OIJ,e,rS,-Z-'itQ\ :i , ,.. 
�� ""L;? �v�<"'-\ �� � ����G�\ 
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Ackiss, Colleen M (DOT) 

From: 

Sent: 

To: 

Cc: 

Subject: 

Attachments: 

Follow Up Flag: 

Flag Status: 

Donald Galligan < DGalligan@fnsb.us> 
Thursday, January 31, 2019 11:51 AM 
Ackiss, Colleen M (DOT) 
Anderson, Ryan (DOT}; Christine Nelson; Kellen Spillman 
Comments on the Richardson Highway 359 Interchange and Railroad Grade Separated 
Facility 
M P359 Interchange Comments 31Jan2019.pdf 

Follow up 
Completed 

Attached please find the Borough's official comments on this project as presented. 

Thank you for the opportunity to provide comment. 

Don 

Donald C. Galligan, Jr. AICP I Planner IV-Transportation 
Fairbanks North Star Borough I Community Planning 
907.459.1272 (direct) I 907.459.1260 (department)

dgalligan@fnsb.us I 

1 



Fairbanks North Star Borough Mayor's Office 

907 Terminal Street P.O. Box 71267 Fairbanks, AK 99707-1267 T.(907)459-1300 F.(907)459-1102 

January 31, 2019 

Colleen Ackiss 
State of Alaska 
Department of Transportation & Public Facilities 
2301 Peger Rd 
Fairbanks, AK 99709 

Re Comments on the Richardson Highway MP 359 Interchange and Railroad Grade Separated 
Facility. 

Dear Ms. Ackiss, 

The Fairbanks North Star Borough (FNSB) appreciates the opportunity to submit comments 
regarding the Richardson Highway MP 359 Interchange and Railroad Grade Separated Facility. 
Please accept these as the official comments from the FNSB Administration. 
The FNSB attended the January 24, 2019 Stakeholders Meeting at DOT Northern Region of.fices 
including review of the two alternatives that are currently under consideration for further 
development. The FNSB has worked diligently over the last 12 years to ensure that Alaska 
Railroad (ARRC) projects are planned and developed consistent with the goal of re-routing the 
ARRC to a southerly alignment around the heart of Fairbanks. This effort began in earnest with 
a June 25, 2007 MOU between the FNSB and the A.RRC (Attached) agreeing in prineipa.l to 
preserving a corridor for future railroad realignment. 
Our concern is that the current design for the Richardson Highway MP 359 Interchange and 
Railroad Grade Separated Facility is inconsistent with the Fairbanks Area Rail Line Relocation 
Project, is inconsistent with the FNSB Regional Comprehensive Plan, and is inconsistent with 
the approved Alaska State Rail Plan. 
The project is inconsistent with the following sections of the FNSB Regional Comprehensive 
Plan: 

Land Use, Goal 4, Strategy 11, Action C: Pursue an appropriate realignment route for 
the Alaska Railroad that will meel both the needs of the milita,y and the Borough; and 
Transportation and Infrastructure, Goal t, Strategy 5, Action A: Encourage a reroute of 
the railroad to reduce the nwnber of at-grade railroad crossings; create separate grade 
cross;ngs for the remainder, when possible. 

This inconsistency is relevant because local pla,nnjng authority approval rests with the FNSB 
Planning Commission. This project as proposed does not incorporate and facilitate the long term 
vision for our community, and indeed recommends putting the infrastructure in place, that may 
preclude the achievement of our long-term vision. 
The project is inconsistent with the approved Alaska State Rail Plan, which specifically calls out 
the Richardson Highway: MP 359 Railroad Crossing Overpass as an aspect of the Fairbanks 
Area Rail Line Relocation (l.2.3.2). This plan is "to serve as the basis for federal and state rail 



investments within the state," and as you are aware, AS 44.42 assigns the DOT the responsibility 
to plan for all modes of transportation. The FNSB would not have actively supported this project 
over its history without the understanding that it was an aspect of the overall Fairbanks Area Rail 
Line Relocation project. 
Finally, the Project may be inconsistent with the Fairbanks Area Rail Line Relocation Project 
because the geometry of the proposed crossing may preclude a transition with the rail line 
headed south towards North Pole. 
In the past, the FNSB has supported this project in multiple comments to the State with the 
understanding that it would be an aspect of the Fairbanks Area Rail Line Relocation project. On 
at least three separate occasions, the FNSB submitted comments supporting the Richardson 
Highway MP 359 Interchange and Railroad Grade Separated Facility to the DOT. 
In a May 7, 2014 letter signed by Mayor Hopkins, the FNSB expressed appreciation with the 
inclusion of this project in the State Transportation and Improvement Program (STIP) and asked 
for a secure funding source for the project. On August 7, 2014, Mayor Hopkins commented 
again with concern for funding of this project. Then, on August 18, 2016 in a letter signed for 
Mayor Kassel, the FNSB commented on how funding for the project had been moved out past 
2019 and reiterated the importance of this "priority project" in the State Rail Plan as an aspect of 
the Fairbanks Area Rail Relocation State II Project. 
The 2007 MOU between the ARRC and the FNSB demonstrates the long term goal of both 
parties to move rail traffic out of the core of the community and relocate it south of town. MP 
359 of the Richardson Highway is a key aspect of transitioning between phase 2 and phase 3 of 
this relocation and this overpass appears to preclude using it as this approved transition point. 
This project is very important to the FNSB not only for the safety improvements on the 
Richardson Highway, but also for the long-term viability of the rail relocation project. The 
FNSB requests that the DOT show in this document that this long term rail realignment project 
was seriously considered and addressed through the design process, and that the overpass design 
can accommodate and, at a minimum, not preclude using this overpass as an aspect of the 
Fairbanks Area Rail Line Relocation project as envisioned and agreed to by all parties. 
Thank you for your consideration. We hope that this project can move forward in a way that 
supports the longer term vision ofrealignment of the rail line around Fairbanks. 

ryce 
Mayor 
Fairbanks North Star Borough 

Attachments (MOU) 

2 



FNSB CLERK'S OFFICE 

'!EMORANDUM OF UNDERSTANDJNG #J�!;:IVED.t>l� 
FAIRBANKSNORTH STARBOROUCH TIME 4:0 QtnALASKA RAILROAD CORJ>ORA TION 

2S June 2007 

THE PURl'QS,t OF TRIS MOU

Alaska lwilrond Corporntion (ARRC) and Fairbanks North Siar Bomugh (FNSB) desire to optimize 
the alignment of the Ala.sko Railrond within the Fairbanks-Norlb l1olc nrca to improve safety, cuslomer 
response, and minimize transportation conflicts wilhin the odjace11t communities. A.RRC and FNSB 
agree to commence defining o new mil corrid<ir from the west side of Foirbllnks near Sheep Creek to 
1he eas1 side of North Vole near Moose Creek. This effort is hereby named lho Fairbanks- North Poli: 
Reil Renlignmcnl (F•NPR). Additionally, ARRC Md FNSB will pursue o s1udy lo de1ermine possible 
passenger transit services for 1he communities 11long the roure. 

OVERVIEW 

Se\'eral m:-tjor engineering s1udies have thoroughly invescigiltcd ahcmatives for rail realignment 
1hrough 1he Fairbanks-North Pole arcn. One �uch scgmi::nt, commonly known os the }�t. W:.iinwrighl 
Bypass, l1as been approved to provide Independent Utilit)' and is proceeding wi1h Depanme111 of 
Defense funding. It should be considered an interim route around rt, Wainwright until s11ch time as
the F-NPR is completed. 

The ovcrAII size and cost of 1he F-NPR is considerablt! and will almosc certainly require that 
engineering, funding and construction be accomplished ln phases, .ilthough these pha�.s wouJd be 
worked as simultaneously as possible. In rcco11,nition of the need for project chuity nnd considering 
!hat "phases" were used in previous studies over years pusl, .a re-naming of proposed F-NPR segments
ls in order. The Richardson Highw11y Mile Pos.t 9•Noi1h Pole project is clearly the lea'51 complex from
both u financi11I and e::ngineering point of view, IUld shall be called l'hnsr. 1. The safety benefits
resuhlng from the Richardson Highwoy MHe Post 9 to North Pole phase a.re very substantial. Public
lmnsit is a distinct possibility for Phase l, Tho NEPA process fot_rhil� 1 can be accomplished
expedienUy by relying or> the engineering effort and environmental studies conducted 10 dote.
Securing independent u1ili1y in order 10 Sel the scope of study for NEPA looks to be e possible slrategy
for proceedjng with Phase J and if determined Jo be viable will be supported by che FNSB.

ARRC will _contln1.1e the aJternalive analysis ent:intcring study for the area from Richardson Highw.i)' 
Mlle Post 3 10 Richardsor> Highway Mile Post 9 (Phase 2) nnd for the remniningrcalignmen( segment 
west of Pl1nse 2 past the Chcna River (Ph:isc 3). Phase l should be first priority among the three 
phases. 

Phase l CqrujderJlions 

The existing Tanana Rivcr Levee provides n fe.isibte realignment corridor for tbe'raDrond that lhe 
partners believe would improve safc1y, minimlZl! lraffic conOicts and optimize freighvrransi1 through 
the are�. The Tllnaua Rive.r Levee wns constructed by the US Army Corps or Engineers (COE) and is 
now the; responsibility of the: FNSB. As part of Phase) the FNSB and the ARRC will develop a no-fee 
"exclusive use casement" right of way and worlt coopcrat.ivcly wjth permitting authorities to ensure 
use o{ 1hc flJ'CA on or near the levee as II rail corridor through a righ1,of-way agreement. Maimaininc 



the structural integrity of the rail/le\Jee combination is essential, is ii\ lhe vital in1crest of oJI parries, and 
must not be compromised. The addition of a railroad on or near the levee could also be used 10 
improve the structural integrity of the l�vee. As the railroad is realigned to the levee, with the approval 
of the COE where necessary, the ARRC could assume the FNSB 's responsibility for mefotenance of 
the levee in 11ccordanct with the COE aarcements. 

Once the railroad and engineering design for the levee commene¢S, the ARRC and FNSB will seek 
p\tblic input llnd identify opportunities lo enhance recre111ional trails. The FNSB has o dcsignalcd 
recreational lTAil in the levee nrea 1ha1 is largeJy undeveloped and its upgrade could be an integral part 
of the project ARRC would provide access to the river-side of lhe levee where appropriate. AR.RC 
and FNSlJ will coopc:rele to mitigate personal and vehicle acci.:ss Jssues arisinl' from the new railroad 
locntion. Access is expected to be approved for ccrtoin designated loc111ions and will generally 
coincide with section lines and/or major roadway alignments. FNSB will suppoTl ARRC efforts 10 
obtain required Federal approvals, such as "4(t)", which :,ddrcsses impacts to recreational trails. 

Any rnilroad righl-of-way 10 be completely vaca1.cd by F-NPR will trigger statutory evaluation for 
possible reversion, beginning with North Pole in Phase 1. 

Ph�sc 2 and Phase 3 Considerations 

As the ARRC progresses on the design and construction of Phase I, cfforls will tum to the west. The 
FNSB and the ARRC will ngi,fessively pursue funding for planning ru,d design of Phases 2 and 3 of 
theF-NPR. 

This MOU demonstrates th.at the loog tcnn goal of both parties is to move rail traffic out oftlte core of 
the community and relocate it south of town. ·nie parties ncknowledge that while a "no build" op1ion 
will be considered under every phnse, one purpose of this MOU is to articulate the parties' ngreemcnt 
th.at routes south of Fairbanks arc preferred solutions over increa.sing speeds or elevating rail traffic 
through the Trainor Gate -New Ste�se- Old Steese areas of town. 

As each phase ofrallroad relocation develops, the ARRC and the FNSB cn_n draw up further MOU's or 
right of way agreements as necessary to lock-in specific de1aiJs for the subsequent projecl phases. 

Forlhe 
ALASKA RArLROAD CORPORATION 

-�·-:--:J,../ .,,,,,.-:_g / �./·-�"-.. C'D1 �
Pfttrick K Garnble 
President & Chief Executive Officer 

F'or the 
FAIRBANKS NORTH STAR BOROUGH 

Jim Whi�ker 
Mnyor 



Ackiss, Colleen M (DOT) 

From: 

Sent: 

To: 

Cc: 

Subject: 

Brian-

Ackiss, Colleen M (DOT)

Friday, February 15, 2019 1:41 PM 
Brian Lindamood 
Rachel Maddy; Blake Adolfae; Clark Hopp; Tim Sullivan 
RE: rich359-comment-sheet - ARRC 1.14.19.pdf 

Thank you for reply to my questions that were raised by the FNSB after a recent stakeholder meeting, it is greatly 
appreciated. The department is working on a response to Mayor Ward, and I believe that we have sufficient supporting 
documentation at this time to address all of his concerns/statements. 

I don't anticipate that we will need further help on this issue at this time. We look forward to working together with you 
on this project. 

Thank you. Colleen 

From: Brian Lindamood [mailto:LindamoodB@akrr.com] 
Sent: Monday, February 11, 2019 2:01 PM 
To: Ackiss, Colleen M (DOT) <colleen.ackiss@alaska.gov> 
Cc: Rachel Maddy <MaddyR@akrr.com>; Blake Adolfae <AdolfaeB@akrr.com>; Clark Hopp <Hoppc@akrr.com>; Tim 
Sullivan <SullivanT@akrr.com> 
Subject: FW: rich359-comment-sheet -ARRC 1.14.19.pdf 

Ms. Ackiss-

The concern expressed by Mayor Ward affects one of several proposed options for a potential relocation of 

ARRC around Fairbanks. The Fairbanks Area Railroad Relocation (FARR) project has been considered for at least 

two decades, but to date, does not have a final proposed location culled from many different possible options, 

any schedule, nor any potential source of funding for what is estimated to be a project in the hundreds of 

millions of dollars (at least). Further, there has been no environmental document completed to date, and the 

right-of-way has not been secured for any of the proposed corridors that have been considered thus far. While 

the project is in the TIP, it is listed as illustrative, and the magnitude of the undertaking brings its ultimate 

completion into question. 

Should the relocation project ever become a reality, the cost to reconfigure the proposed overpass, if even 

required, would be but a small fraction of the FARR project as a whole. ARRC is not as experienced as ADOT in 

the manner that FHWA deals with such considerations during the NEPA process. Therefore, how ADOT wishes 

to address this comment, or consider potential impacts to the FARR project, is up to you. 

Please let us know if there is anything else we can help you with on this project. 

Regards, 
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Brian Lindamood PE SE 

Vice President, Chief Engineer 

907-265-3095 office I 907-441-6088 mobile
mailing: PO Box 107500, Anchorage, AK 99510-7500 
physical· 327 W Ship Creek Ave, Anchorage, AK 99501 
web: www.AlaskaRallroad.com 

.A.L-.A.SK� 
RAILROAD 

The contents of this email message and any attachments are intended solely for the addressee(s) and may contain confidential and/or 

proprietary information and may be legally protected from disclosure. If you are not the intended recipient of this message or their agent, 

or if /his message has been addressed lo you in error, please immediately alerl the sender by reply email and then delete this message 

and any attachments. If you are no/ /he in/ended recipient, you are hereby notified that any use, dissemination, copying, or storage of 

this message or its attachments is strictly prohibited. 

From: Rachel Maddy 
Sent: Wednesday, February 06, 2019 11:58 AM 
To: Brian Lindamood 
Subject: FW: rich359-comment-sheet - ARRC 1.14.19.pdf 

For your consideration and response. Let me know if there is anything I can do to help, thanks I 

Rachel Maddy 
Manager ROW & Public Projects 

907-265-2237 office I 907-350-8442 mobile
mailing: PO Box 107500, Ancllorage, AK 99510-7500 
physical: 327 W Ship Creek Ave, Anchorage, AK 99501
web: www.AlaskaRailroad.com

.A.L.A.SK.A. 
RAILROAD 

The contents of this email message and any attachments are intended solely for the addressee(s) and may contain confidential and/or 

proprietary information and may be legafly protected from disclosure. If you are not the intended recipient of this message or their agent. 

or If this message has been addressed to you in error, please immediately alert the sender by reply email and then delete this message 

and any attachments. If you are not the intended recipient, you are hereby notified that any use, dissemination, copying, or storage of 

this message or its attachments is stn"ctly prohibited. 

From: Ackiss, Colleen M (DOT) <colleen.ackiss@alaska.gov> 

Sent: Thursday, January 31, 2019 5:05 PM 

To: Rachel Maddy <MaddyR@akrr.com> 

Subject: RE: rich359-comment-sheet - ARRC 1.14.19.pdf 

Good afternoon Rachel -

Can you confirm that the options proposed for the subject project, with respect to the railroad crossing, is consistent 

with the Fairbanks Area Rail Line Relocation (FARLR) project? 

Reviewing the information on the Alaska Railroad website, it appears that there are three options being considered for 

Phase II of the FAR LR for the 3 Mile Gate Railroad Alignment. Option 2 appears to locate the overcrossing at the location 

and alignment of the existing tracks where it currently crosses the Richardson Highway. Options 1 and 3 are skewed 

crossings which would not fully utilize the existing track alignment. 

The Fairbanks North Star Borough would like confirmation that the options presented "can accommodate and, at a 

minimum, not preclude using this overpass as an aspect of the Fairbanks Area Rail Line Relocation project''. By selecting 
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Option 2 at this time, it may predetermine the option selected in advance of the further development of Phase II of the 

FARLR project. It doesn't appear that putting a structure that would accommodate both Options 1 and 2 would be 

fiscally responsible. 

Prior to the Department approving our environmental document, we need to ensure that our proposed plans conform 

to existing Land Use and Transportation Plans. We intend to rely on this email to confirm our shared understanding that 
the project is consistent and meets the intent of the FAR LR. 

I have attached the comments received from the Fairbanks North Star Borough for your reference/information. 

Please call me if you would like to discuss or have additional questions regarding this request. 

Thank you. Colleen 

From: Rachel Maddy (mailto:MaddyR@akrr.com] 

Sent: Monday, January 14, 2019 5:33 PM 

To: Ackiss, Colleen M (DOT) <colleen.ackiss@alaska.gov> 
Cc: Rachel Maddy <MaddyR@akrr.com> 

Subject: rich359-comment-sheet -ARRC 1.14.19.pdf 

Colleen, 

As requested, ARRC's comments for the public open house on the Rich 359 project. 

Let me know if you have any questions, thanks! 

Rachel Maddy 
Manager ROW & Public Projects 

907-265-2237 office I 907-350-8442 mobile
malll11g PO Box 107500, Anchorage, AK 99510-7500 
physical: 327 W Ship Creek Ave, Anchorage. AK 99501 
web· www.AlaskaRaUroad.com

.A.L.A.SK.A. 
RAU.AOAO 

The contents of this email message and any attachments are intended solely for the addressee(s) and may contain confidential and/or 

proprietary Information end may be legally protected from disclosure. If you are not the iniended recipient of this message or their agent, 

or if this message has been addressed to you in error, please Immediately alert the sender by reply email and then delete this massage 

and any attachments. If you are not the Intended recipient, you are hereby notified that any use, dissemination, copying, or storage of 

this message or its attachments is striclly prohibited. 
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Ackiss, Colleen M (DOT) 

From: Anderson, Ryan (DOT) 

Sent: 

To: 

Thursday, March 07, 2019 9:18 AM 

Lund, Michael C (DOT) 

Cc: Ackiss, Colleen M (DOT) 

Subject: RE: Rich 359 FNSB/ARRC Environmental Comments 

Mike/Colleen -

After discussions with Mayor Ward yesterday, I think all the information needed is already in the letter that has been 

prepared, and we can simplify the letter quite a bit by focusing on these statements: 

• DOT&PF supports the Fairbanks Area Rail Line project, and DOT&PF has considered the plan in our design.
• The current design achieves the near term goals of improving safety on the Richardson Highway, and

accommodates Alternative #2 from the rail plan.
• This project does not preclude future railroad crossing alternatives described in the plan from being constructed,

recognizing that the other alternative crossings are a long term goal of the plan.

After my discussions it was clear that Mayor Ward understands the project scope and the Fairbanks Rail Line project 

very well. If we focus on the points above, the Mayor is amenable to agreeing that the current project is in line with both 

the FNSB Regional Comprehensive Plan and the approved Alaska State Rail Plan. 

Hope that helps. 

Ryan 

From: Lund, Michael C (DOT) 

Sent: Wednesday, February 27, 2019 1:49 PM 

To: Anderson, Ryan (DOT) <ryan.anderson@alaska.gov> 

Cc: Ackiss, Colleen M (DOT) <colleen.ackiss@alaska.gov> 

Subject: Rich 359 FNSB/ARRC Environmental Comments 

Hi Ryan, 

Did you have any comments or concerns regarding the FNSB's letter, and our draft response? 

We'd like to get this resolved so we can move forward with completing the environmental document. 

Thanks, 

Mike 

Michael C. Lund, P.E,!Ptoject Delivery Lead!DOT&PF Northern Region
230 I Peger Rood: Fairbanks. AK 997091ph: 907.45 I .506 7!CELL 907. 712.45791 
fax: 907.451.54871 Ml911AEL LUND@ALASKA GOV 

Connect with ADOT&PF: Like I Follow I Watch 
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THE STATE 

01ALASKA 
G0VERNORMICHA£t J. DUlllu.AVY 

March 18, 2019 

The Honorable Bryce J. Ward, Mayor 
Fairbanks North Star Borough 
PO Box 71267 
Fairbanks, AK 99707-1267 

Dear Mayor Ward: 

Department of Transportation 
and 

Public Facilities 

NORTHERN REGION 
Design & Engineering Services 

2301 Peger Rood 
Folrbanks, Alaska 99709-5388 

Main: 907.451-2273 
Fox: 907.451-5126 

TDD: 907-4551-2363 
dot.aloska.gov 

Re: Richardson Highway MP 359 Interchange and Railroad Grade Separation Facility 
Z607340000/0A24033 

Thank you for providing comments and expressing your concerns regarding the Railroad Grade 

Separated Facility portion of this project. We identified six issues/concerns in your similar 

letters dated January 31, 2019 and March 1, 2019. These issues are addressed below, and clarify 

the project's consideration of identified local planning documents. 

Attached are a few figures which will be referenced in the discussion below: 

• Flyover Concept: This is one of the design concepts under consideration for the subject

project.
• Modified Diamond Concept: This is the other design concepts under consideration for

the subject project.
• Option 1 from 3 Mile Gate Railroad Alignment Study (Highway Overpass)

• Option 2 from 3 Mile Gate Railroad AJignment Study (Highway Overpass)
• Option 3 from 3 Mile Gate Railroad Alignment Study (Railroad Overcrossing)

FNSB concern/statement #1: Our concern is that the current design for the Richardson Highway 

MP3 59 Interchange and Railroad Grade Separated Facility is inconsistent with the Fairbanks 

Area Rail Line Relocation Project, is inconsistent with the FNSB Regional Comprehensive Plan, 

and is inconsistent with the approved Alaska State Rail Plan. 

DOT&Pf response: Toe two design concepts under consideration for the subject project 

are the Flyover Concept and Modified Diamond Concept (see attachments). Both of 

these concepts recommend interchanges at the intersection of the Richardson Highway 

and Old Richardson Highway, as well as a highway overcrossing at the 3 Mile Gate 

tailroad crossing perpendicularly spanning the existing tracks. 

"Keep Alaska Moving through service crnd infrastructure.,· 



Richardson Highway MP 359 Interchange 
And Raifroad Grade Seperation Facility 
Z607340000 

2 March 18, 2019 

The Fairbanks Area Rail Line Relocation Project (F ARLRP) consists of 3 phases: 

• Phase 1 from Rich 9-Mile to southeast North Pole near Moose Creek (also

known as the North pole Road/Rail Crossing Reduction Project.

• Phase 2 from Rich 9-Mile to 3-Mile Gate.

• Phase 3 from the area west of 3-Mile Gate to past the Chena River. The

subject project falls within the limits of Phase 2.

Phase 2 is in the preliminary study phase, with the most recent study identifying 3 

potential options: Option 1, 2, and 3 of the 3 Mile Gate Railroad Alignment Study (see 

attachments). While no option has been selected yet, the proposed project is consistent 

with potential Option 2 - construction of perpendicular highway overcrossing at the 

existing 3 Mile Gate railroad crossing. 

The proposed project will address safety and operational concerns in the MP 359 area of 

the Richardson Highway. The project proposes a grade separation at the existing 3 Mile 

Gate railroad crossing location which is consistent with FNSB Regional Comprehensive 

Plan, Transportation and Infrastructure Goal 1, Strategy 5, Action A of creating grade 

separated crossings railroad crossings for those that are not eliminated through reduction. 

No realignment route has been finalized in Phase 2 of the FARLRP; however, the design 

concepts proposed for the project are consistent with potential Option 2 of the F ARLRP. 

The Alaska State Rail Plan references the F ARLRP and indicates that the environmental 

document for Phase 1 is complete, but there is no funding for final design and 

construction. Phase 2 and Phase 3 are in the very preliminary stages of development. In 

recent correspondence the ARRC has indicated that, "The Fairbanks Area Railroad 

Relocation (FARR) project has been considered for at least two decades, but to date, does 

not have a fmal proposed location culled from many different possible options, any 

schedule, nor any potential source of funding for what is estimated to be a project in the 

hundreds of millions of dollars (at least). Further, there has been no environmental 

document completed to date, and the right-of-way has not been secured for any of the 

proposed corridors that have been considered thus far." It is premature to state that the 

proposed DOT &PF project is inconsistent with the Alaska Rail Plan based on this 

information. However as noted above, the proposed concepts are consistent with 

potential Option 2 which has been identified as a viable option. 

FNSB concern/statement #2: This project as proposed does not incorporate and facilitate the 

long term vision for our community, and indeed recommends putting the infrastructure in place, 

that may preclude the achievement of our long-term vision. 

DOT&PF response: As noted above, Phase 2 of the FARLRP has not been developed to 

the point that a final proposed location has been identified from the different possible 

options studied to date. However, the proposed concepts are consistent with potential 

Option 2. 



Richardson Highway M.-P 359 Interchange 
And Railroad Grade Seperation Facility 
Z607340000 

March 18, 2019 

FNSB concern/statement #3: The project is inconsistent with the approved Alaska State Rail 

Plan, which specifically calls out the Richardson Highway: MP 359 Railroad Crossing Overpass 

as an aspect of the Fairbanks Area Rail Line Relocation (1.2.3.2). 

DOT&PF response: The Alaska State Rail Plan states, under 1.2.3.2, that FMATS 2045 

Metropolitan Transportation Plan (FMATS MTP) Project SR-42 (Richardson Highway: 

MP 359 Railroad Crossing Overpass) is a component of the FARLRP. FMATS MTP 

describes planned project SR-42 as "Construct a grade-separated railroad crossing at MP 

359 of the Richardson Highway and a pedestrian underpass east of the railroad crossing." 

The Richardson MP 359 Interchange and Railroad Grade Separated project design 

concepts include a grade-separated railroad crossing with a pedestrian underpass on the 

east side of the railroad crossing; therefore, the project is consistent with section 1.2.3.2 

of the Alaska State Rail Plan. 

FNSB concern/statement #4: Finally, the Project may be inconsistent with the Fairbanks Area 

Rail Line Relocation Project because the geometry of the proposed crossing may preclude a 

transition with the rail line headed south towards North Pole. 

DOT&PF response: Please refer to attached Options 1, 2, and 3 of the 3 Mile Gate 

Railroad Alignment Study; the rail line headed south towards North Pole is on the north 

side of the Richardson Highway and does not cross the highway at this location currently, 

nor in any of the options considered. The geometry of the proposed crossing (see 

attached Flyover and Modified Diamond Concepts) does not preclude a transition with 

the rail line headed south towards North Pole. 

FNSB concern/statement #5: MP 359 of the Richardson Highway is a key aspect of transitioning 

between phase 2 and phase 3 of this relocation and this overpass appears to preclude using it as 

this approved transition point. 

DOT &PF response: The project's design concepts do not preclude using the proposed 

overpass as a transition point between phase 2 and phase 3 of the F ARLRP. As 

previously noted, the project's design concepts are consistent with Option 2 of the 3 Mile 

Gate Railroad Alignment Study. ARRC has stated to DOT&PF, "The Fairbanks Area 

Railroad Relocation (FARR) project ... to date, does not have a final proposed location 

culled from many different possible options, any schedule, nor any potential source of 

funding for what is estimated to be a project in the hundreds of millions of dollars (at 

least). Further, there has been no environmental document completed ... Should the 

relocation project ever become a reality, the cost to reconfigure the proposed overpass, if 

even required, would be but a small fraction of the FARR project as a whole." 

FNSB concern/statement #6: FNSB requests that the DOT show in this document that this long 

term rail realignment project was seriously considered and addressed through the design 

process, and that the overpass design can accommodate and, at a minimum, not preclude using 

this overpass as an aspect of the Fairbanks Area Rail Line Relocation project as envisioned and 

agree to by all parties. 



Rlchardson Highway MP 359 Interchange 
And Railroad Gnide Sepera1ion Facility 
Z607340000 

March 18, 2019 

DOT&PF response: As stated above the FARLRP project is in the preliminary stages for 

Phase 2 and no :finalized location or design option has been selected from the many 

different possible options that have been proposed/studied to date. DOT &PF's proposed 

project is consistent with Option 2 and does not preclude using the proposed grade 

separated facility as a.o aspect of the F ARLRP. Further ARRC has stated "While the 

project is in the TJP, it is listed as illustrative, and the magnitude of the undertaking 

brings its ultimate completion into question." and "Should the relocation project ever 

become a reality, the cost to reconfigure the proposed overpass, if even required, would 

be but a small fraction of the FARR project as a whole." 

DOT &PF is committed to developing projects that balance the needs of the public and 

stakeholders while considering envfronmental impacts, including consistency with land use and 

transportation plans. In this case, when portions of a transportation plan have not been 

completed, we strive to provide design concepts which are consistent with preliminary plan 

studies and that do not preclude implementing a different design option in the future as the 

transportation plan is finalized or refined. Features inoJuded in this project are consistent with 

the Alaska Rail Plan, proposed Option 2 of Phase 2 of the F ARLRP, the FMATS MTP, and the 

FNSB Regional Comprehensive Plan. 

Your concerns/statements and our responses will be included in the project's env.irnnmental 
document to be completed this spring. The Department looks forward to progressing this project 
to the Design Study Report/Local Planning Approval stage in a continuing cooperative spirit 
with the Fairbanks North Star Borough. 
Sincerely, 

Co!J.uw � 
Colleen M. Ackiss, P.E. 

Enclosure: as stated 
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and the at-grade intersection of Old Richardson Highway and Richardson Highway. Figure 1 shows the 
study area. As can be seen in Figure 1, this segment of the Richardson Highway is southeast of 
Fairbanks and bisects Fort Wainwright. The Richardson Highway serves as the main transportation 
route to Fairbanks from North Pole, Eielson Air Force Base (AFB), and communities further to the 
southeast. The land uses in the site vicinity are mainly a mix of industrial/commercial with residential 
to the southwest and Fort Wainwright to the north and southeast. 

EXISTING CONDITIONS 
The existing conditions analysis identifies the site conditions and current operational and safety 
conditions of the roadways within the study area. Figure 2 shows the current lane configurations and 
traffic control devices in the study area. 

Roadway Facilities 

Table 1 summarizes the existing transportation facilities and roadways in the study area. 

Table 1 Existing Facilities and Roadway Designations 

Roadway 
Functional 

Classification1 
Number of 

Lanes 
Posted  

Speed (mph) Sidewalks 
Bicycle 
Lanes 

On-Street 
Parking 

Richardson Highway Interstate Highway 4-6 Lanes 602 No No3 No 

Old Richardson Highway Minor Arterial 2-3 Lanes 45 No No3 No 

Lakeview Drive Local 2 Lanes 35 No No3 No 
1 Per DOT&PF Statewide Functional Classification GIS Map (Reference 3). 
2 Speed limit was raised from 55 mph to 60 mph on August 31, 2016 in the study area. 
3 No designated bicycle lanes, but cycling is permitted on roadway shoulder. 

The Richardson Highway is the main route for users to travel between Fairbanks and North Pole, 
Eielson Air Force Base, and beyond. It is classified as an interstate highway by DOT&PF in the 
Statewide Functional Classification Map. The speed limit on this study segment was raised from 55 
miles per hour (mph) to 60 mph on August 31, 2016. Old Richardson Highway is classified as a minor 
arterial and connects the Richardson Highway with the Cushman Business Area. Land uses along Old 
Richardson Highway are mainly commercial with some industrial. Lakeview Drive is a local road that 
serves a small residential area to the south of the study area, as well as several commercial and 
industrial facilities. 

The existing intersection configuration serves two of the four possible movements. Old Richardson 
Highway to southbound Richardson Highway and northbound Richardson Highway to Old Richardson 
Highway are served via at-grade ramps. The southbound Richardson Highway to Old Richardson 
Highway movement is accommodated via the Lakeview Drive ramp at approximate MP 360.4. The Old 
Richardson Highway to northbound Richardson Highway movement is accommodated by the 
interchange at MP 361. 
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Pedestrian and Bicycle Facilities 

No recent pedestrian and bicycle count data is available along the study area roadways. There are no 
sidewalks or marked bicycle lanes on any facility within the study area, however bicycle travel 
restrictions on the Richardson Highway were removed in the summer of 2015. Additional pedestrian 
and bicycle facility improvements are planned in the area with the Richardson Highway MP 357-362 
Bicycle/Pedestrian Path project which is scheduled for construction in 2018. 

Railroad Facilities 

There is one at-grade railroad crossing in the study area. The Alaska Railroad Corporation (ARRC) has 
a spur crossing of the Richardson Highway at MP 359.2 that provides access to the mainline from 
industrial areas south of the highway. The rail crossing is controlled with reflective cross bucks and 
gates, overhead flashers, and advance flashers and striping. ARRC reports that two trains a day are 
typically scheduled from Monday to Thursday at approximately 6:00 a.m. and 11:00 p.m., with each 
train consisting of 10 to 30 cars. 

Transit Facilities 

FNSB operates three public transit lines in the immediate site vicinity, and can be seen in Exhibit 1. 
The Metropolitan Area Commuter System (MACS) Black and Green Lines use the Richardson Highway. 
The Purple line runs adjacent to the study area, with stops on the western end of the Old Richardson 
Highway. The Black Line serves as a commuter route for North Pole and Eielson AFB and does not go 
off the main line Richardson Highway. The Green Line uses both the Old Richardson Highway and the 
Richardson Highway with one scheduled stop in the study area at the intersection of the Old 
Richardson Highway and Lakeview Drive (Reference 4).    
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Exhibit 1 FNSB Metropolitan Area Commuter System Routes near Study Area (Reference 4) 

Existing Traffic Operations 

The existing traffic operations in the study area come from counts provided by DOT&PF and use data 
collected in June 2016. Supplemental vehicle counts were used from the permanent traffic recorder 
(PTR) at the old Fort Wainwright gate to the south of the study area to evaluate mainline Richardson 
Highway operations. Turning movement counts were not available for every leg of the study area 
intersections, so the available count data was supplemented by data from the PEL study. 

The system-wide morning and evening weekday peak hours were found to occur from 7:00 a.m. to 
8:00 a.m. and 5:00 p.m. to 6:00 pm, respectively. Figure 3 provides a summary of the existing turning 
movement counts for the weekday a.m. and p.m. peak hours. Figure 4 illustrates the existing freeway 
segment and merge/diverge segment operations within the study area. 

Based on the existing conditions, all intersections, freeway segments, and merge/diverge sections 
operate at level of service (LOS) C or better except vehicles exiting the northbound lanes of 
Richardson Highway onto Old Richardson Highway experience the lowest LOS at D during the PM 
peak hour while waiting to cross southbound Richardson Highway. The stop-controlled crossing from 
the northbound Richardson Highway crossing the southbound Richardson Highway was treated as a 
modified minor street through movement to model the unique configuration. A headway gap of 4.1 
seconds of a major street left-turn was used to replicate drivers evaluating gaps in a one-way traffic 
stream. The follow-up gap of 4.0 seconds from a minor street through movement was maintained to 
model the effect of the stop sign. This change reduces the calculated delay to better reflect existing 

N 
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conditions and observed driver behavior. Freeway segment volumes on the Richardson Highway are 
highest in northbound lanes during the a.m. peak hour and in the southbound lanes during the p.m. 
peak hour. Traffic operations worksheets are included in Attachment A.   
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Safety Analysis 

Crash analysis in the study area was performed to propose cost-effective measures to address 
correctable crashes. Crash histories were reviewed for trends and patterns that could potentially yield 
corrective opportunities. 

Crash records were obtained from DOT&PF for the most recent available five-year period from 
January 1, 2008 to December 31, 2012. Intersection crash data was reviewed at the intersections 
within the study area and along the mainline segment of the Richardson Highway near the Alaska 
Railroad spur crossing. A summary of the available crash data in these locations is show in Table 2, 
below. Expanded crash information is available in Attachment B. 

Table 2 Study Area Crash Summary (2008-2012) 

Location 

Crash Type Severity 

Total 
Crashes Angle Side-

swipe 
Rear 
End 

Head 
On 

Run of 
Road/
Fixed 

Object 

Ped/ 
Bike 

Anim
al PDO Minor 

Injury 
Major 
Injury Fatal 

NB Richardson 
Hwy Off-Ramp/SB 
Richardson Hwy  

- - 1 - - - - - 1 - - 1 

Old Richardson 
Hwy/ Lakeview Dr 

4 - - - 3 - 0 5 2 - - 7 

Mainline 
Richardson Hwy 
(Milepost 359 –  
360) 

1 - 3 - 10 - 2 12 4 - - 16 

 
The at-grade northbound Richardson Highway off-ramp onto Old Richardson Highway had one 
reported crash during the analysis period.  

Four angle crashes were reported at the intersection of Old Richardson Highway/Lakeview Drive in 
the analysis period. One of these crashes involved an illegal u-turn. The remaining three angle crashes 
involved southbound vehicles failing to yield to two eastbound and one westbound vehicle.  

The crashes on the mainline Richardson Highway were evenly split by direction with eight northbound 
and eight southbound crashes. Run off the road crashes were the primary crash type for the roadway 
segment. Of these 10 run off the road crashes, 9 occurred during snow and ice conditions and 5 
reports stated the roadway surface was a factor. Additionally, 4 of the 10 crashes were reported to be 
due to unsafe speed, 2 involved an object in the road, and 1 driver fell asleep. None of the 10 run off 
the road crashes involved injuries. No patterns were identified based on crash location or direction. 

Three crashes were reported within 300 feet of the Alaska Railroad at-grade spur crossing of the 
mainline Richardson Highway; however, these crashes were not noted to be directly related to the 
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presence of a train. The minor injury crashes were reported in correspondence with rear-end and 
animal crashes.  

These reported crashes do not include any clear patterns of crash type or location likely to be 
responsive to engineering mitigations. The crash data analysis indicates that roadway surface and 
driver behavior are the primary factors for crashes in the study area. Therefore, no cost-effective 
engineering crash reduction treatments were identified.  

FUTURE CONDITIONS 
Future no-build traffic operations were evaluated to establish a vehicle operations baseline and to 
identify operations issues that may arise under future conditions. The future no-build scenario 
maintains the existing lane configurations and traffic control devices in the study area while including 
planned roadway projects and increasing the traffic volumes to match projected growth. 

Future year 2040 traffic volumes were developed using the FMATS travel demand model outputs, 
which indicated a 1.5 percent annual linear growth rate over the analysis timeline. The model is being 
updated to include the planned Eielson AFB expansion, but this change is not reflected in the 
developed volumes. This annual growth rate was applied to the existing year 2016 traffic volumes to 
develop the future year 2040 volumes.  

According to a review of the FMATS 2040 MTP, there are no further developments planned, aside 
from the improvements that have been identified from the aforementioned PEL study. The following 
projects have been identified by the FMATS MTP and include short-range (SR) and long-range (LR) 
projects (Reference 2): 

• SR-42 – Richardson Highway MP 359 Railroad Overpass. Construct a grade separated railroad 
crossing at MP 359 of the Richardson Highway and a pedestrian underpass east of the railroad 
crossing; 

• SR-56 – MP 356-362 Bicycle/Pedestrian Path (Richardson Hwy). Construct a paved 
bicycle/pedestrian path on the Richardson Highway between MP 356 – 362, starting from the 
Richardson Highway/Airport Way intersection, continuing along the Richardson Highway to 
the Badger Loop North Bound Ramp, and terminating at the Badger Road/Old Richardson 
Highway intersection;  

• LR-29 – Old Richardson Highway Interchange. Construct a grade-separated interchange at the 
intersection of Richardson Highway and Old Richardson Highway. Potential access to Fort 
Wainwright. 

Figure 5 shows the projected turning movement volumes and operations for the study area 
intersections while Figure 6 illustrates the freeway and merge/diverge segment operations within the 
study area. 
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The addition of the background 1.5 percent annual growth rate provides some deterioration in the 
year 2040 traffic conditions. Figure 5 illustrates the effects from this increased volume in several 
turning movements. The left turn from northbound Richardson Highway onto Old Richardson 
Highway is forecast to experience LOS F during the a.m. and p.m. peak hours. Additionally, the 
volume-to-capacity ratio (v/c) is forecast to be over 1.0 during the p.m. peak hour.  

Figure 6 illustrates that the freeway and merge/diverge segments are performing acceptably with LOS 
C or better on all facilities. Future traffic operations worksheets are included in Attachment C. 
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NEXT STEPS 
The existing and background traffic conditions and safety analysis will be used in the development of 
alternatives to address identified deficiencies. A subsequent memorandum will document the 
alternatives development and the future operations and safety performance of each alternative. 
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Richardson Highway MP 359 Grade Separated Facility

101: Lakeview Dr & Old Richardson Hwy Year 2016 Traffic Conditions AM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 65 20 40 340 0 30 0 11 7 30 37

Future Volume (Veh/h) 0 65 20 40 340 0 30 0 11 7 30 37

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 71 22 43 370 0 33 0 12 8 33 40

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 370 93 594 538 82 550 549 370

vC1, stage 1 conf vol 82 82 456 456

vC2, stage 2 conf vol 512 456 94 93

vCu, unblocked vol 370 93 594 538 82 550 549 370

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 93 100 99 99 94 94

cM capacity (veh/h) 1189 1501 454 532 978 544 529 676

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 93 43 370 45 41 40

Volume Left 0 43 0 33 8 0

Volume Right 22 0 0 12 0 40

cSH 1700 1501 1700 529 532 676

Volume to Capacity 0.05 0.03 0.22 0.08 0.08 0.06

Queue Length 95th (ft) 0 2 0 7 6 5

Control Delay (s) 0.0 7.5 0.0 12.4 12.3 10.7

Lane LOS A B B B

Approach Delay (s) 0.0 0.8 12.4 11.5

Approach LOS B B

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 34.6% ICU Level of Service A

Analysis Period (min) 15
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Kittelson & Assoicates, Inc. Synchro 9 Report

JGM Page 2

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 0 353 0 0 0 0 0 417 0

Future Volume (Veh/h) 0 0 0 0 353 0 0 0 0 0 417 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 0 384 0 0 0 0 0 453 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 645 453 226 226 453 0 453 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 645 453 226 226 453 0 453 0

tC, single (s) 7.5 6.5 6.9 7.5 *4.1 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 44 100 100 100

cM capacity (veh/h) 197 501 776 709 681 1084 1104 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 384 226 226

Volume Left 0 0 0

Volume Right 0 0 0

cSH 681 1700 1700

Volume to Capacity 0.56 0.13 0.13

Queue Length 95th (ft) 88 0 0

Control Delay (s) 16.9 0.0 0.0

Lane LOS C

Approach Delay (s) 16.9 0.0

Approach LOS C

Intersection Summary

Average Delay 7.8

Intersection Capacity Utilization 36.8% ICU Level of Service A

Analysis Period (min) 15

*    User Entered Value
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 0 340 30 20 130 0 10 0 26 6 26 32

Future Volume (Veh/h) 0 340 30 20 130 0 10 0 26 6 26 32

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 370 33 22 141 0 11 0 28 7 28 35

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 141 403 620 572 386 600 588 141

vC1, stage 1 conf vol 386 386 185 185

vC2, stage 2 conf vol 234 185 414 403

vCu, unblocked vol 141 403 620 572 386 600 588 141

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 98 100 96 99 95 96

cM capacity (veh/h) 1442 1156 550 561 661 534 540 907

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 403 22 141 39 35 35

Volume Left 0 22 0 11 7 0

Volume Right 33 0 0 28 0 35

cSH 1700 1156 1700 626 539 907

Volume to Capacity 0.24 0.02 0.08 0.06 0.06 0.04

Queue Length 95th (ft) 0 1 0 5 5 3

Control Delay (s) 0.0 8.2 0.0 11.1 12.1 9.1

Lane LOS A B B A

Approach Delay (s) 0.0 1.1 11.1 10.6

Approach LOS B B

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 35.2% ICU Level of Service A

Analysis Period (min) 15

A-3



Richardson Hwy MP 359 Grade Separated Facility
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Traffic Volume (veh/h) 0 0 0 0 144 0 0 1594 0 0 0 0

Future Volume (Veh/h) 0 0 0 0 144 0 0 1594 0 0 0 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 0 157 0 0 1733 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1812 1733 866 866 1733 0 0 1733

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1812 1733 866 866 1733 0 0 1733

tC, single (s) 7.5 6.5 6.9 7.5 *4.1 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 44 100 100 100

cM capacity (veh/h) 27 87 296 247 281 1084 1622 360

Direction, Lane # WB 1 SE 1 SE 2

Volume Total 157 866 866

Volume Left 0 0 0

Volume Right 0 0 0

cSH 281 1700 1700

Volume to Capacity 0.56 0.51 0.51

Queue Length 95th (ft) 79 0 0

Control Delay (s) 32.8 0.0 0.0

Lane LOS D

Approach Delay (s) 32.8 0.0

Approach LOS D

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 58.3% ICU Level of Service B

Analysis Period (min) 15

*    User Entered Value
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  SB Richardson Hwy                                      
Junction:               Lakeview Drive                                         
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           491            vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              74             vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        491         74                    vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                131         20                    v     
Trucks and buses                       7           7                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          0.966       0.966                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          541         81                    pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  541    pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                541           4600            No                    
      Fi   F                                                                   
     v  = v - v            460           4600            No                    
      FO   F   R                                                               
     v                     81            2000            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 541                    (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                541           4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   6.7     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.435                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  SB Richardson Highway                                  
Junction:               Lakeview Drive                                         
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1658           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              64             vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1658        64                    vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                441         17                    v     
Trucks and buses                       7           7                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          0.966       0.966                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          1826        70                    pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1826   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1826          4600            No                    
      Fi   F                                                                   
     v  = v - v            1756          4600            No                    
      FO   F   R                                                               
     v                     70            2000            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1826                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1826          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.434                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  SB Richardson Highway                                  
Junction:               Old Richardson Highway                                 
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           417            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              86             vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        417         86                    vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                111         23                    v     
Trucks and buses                       0           0                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          1.000       1.000                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          444         91                    pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  444    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     535           4600            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 444                    (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                535           4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   4.9     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.275                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.0    mph                  
_______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  SB Richardson Highway                                  
Junction:               Old Richardson Highway                                 
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1594           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              360            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1594        360                   vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                424         96                    v     
Trucks and buses                       0           0                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          1.000       1.000                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          1696        383                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1696   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2079          4600            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1696                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2079          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.300                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.6    mph                  
_______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  NB Richardson Highway                                  
Junction:               Old Richardson Highway                                 
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2525           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Left                               
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              353            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2525        353                   vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                672         94                    v     
Trucks and buses                       7           7                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          0.966       0.966                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2780        389                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2780   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2780          4600            No                    
      Fi   F                                                                   
     v  = v - v            2391          4600            No                    
      FO   F   R                                                               
     v                     389           2000            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2780                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2780          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.463                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.7    mph                  
_______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  NB Richardson Highway                                  
Junction:               Old Richardson Highway                                 
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1280           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Left                               
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              144            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1280        144                   vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                340         38                    v     
Trucks and buses                       7           7                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          0.966       0.966                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          1409        159                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1409   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1409          4600            No                    
      Fi   F                                                                   
     v  = v - v            1250          4600            No                    
      FO   F   R                                                               
     v                     159           2000            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1409                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1409          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.6     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.442                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.0    mph                  
_______________________________________________________________________________
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      NB Richardson Highway                                  
From/To:                North Pole/Fairbanks                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2525           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     672            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1390           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1390           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  23.2           pc/mi/ln            
Level of service, LOS                       C                                  
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      NB Richardson Highway                                  
From/To:                North Pole/Fairbanks                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1280           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     340            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               705            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               705            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  11.8           pc/mi/ln            
Level of service, LOS                       B                                  
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      SB Richardson Highway                                  
From/To:                Fairbanks/North Pole                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   503            veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     134            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               277            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               277            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  4.6            pc/mi/ln            
Level of service, LOS                       A                                  
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      SB Richardson Highway                                  
From/To:                Fairbanks/North Pole                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1954           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     520            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1076           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1076           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.9           pc/mi/ln            
Level of service, LOS                       B                                  
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      SB Richardson Highway                                  
From/To:                Fairbanks/North Pole                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   503            veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     134            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               277            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               277            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  4.6            pc/mi/ln            
Level of service, LOS                       A                                  
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      SB Richardson Highway                                  
From/To:                Fairbanks/North Pole                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2016                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1954           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     520            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1076           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1076           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.9           pc/mi/ln            
Level of service, LOS                       B                                  
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Attachment B DOT&PF Crash Report                  
 Summary (2008 -2012) 



Location PCASENUM CDSRTE ACCMIPT Year STREET CROSSSTREET ACCSEVERITY TOTINJ MAJINJ MININJ TOTFATAL EVETYPE EVELOC WEATHER SURFACECOND LIGHT

NB Richardson Hwy Off-

Ramp/SB Richardson Hwy 1015190 190705 0.467 2010 RICHARDSON HWY CROSSOVER

PROPERTY DAMAGE 

ONLY 0 0 0 0 SIGN ROADWAY CLOUDY ICE DAYLIGHT

81631 190700 0.127 2008 OLD RICHARDSON HWY LAKEVIEW DR
PROPERTY DAMAGE 

ONLY
0 0 0 0 SIGN MEDIAN CLOUDY ICE TWILIGHT

811805 190700 0.127 2008
OLD RICH@ SOUTH 

FAIRBANKS
LAKEVIEW DR

NON-

INCAPACITATING/PO

SSIBLE INJURY

2 0 2 0 VEH - ANGLE ROADWAY RAIN WET DAYLIGHT

816943 190700 0.127 2008
OLD RICH@SOUTH 

FAIRBANKS
LAKEVIEW DR

NON-

INCAPACITATING/PO

SSIBLE INJURY

2 0 2 0 VEH - ANGLE ROADWAY CLEAR DRY DAYLIGHT

822722 190700 0.127 2008 OLD RICHARDSON HWY LAKEVIEW DR
PROPERTY DAMAGE 

ONLY
0 0 0 0 RAN OFF ROAD ROADWAY CLEAR ICE DAYLIGHT

190700 0.127 2010 OLD RICHARDSON HWY LAKEVIEW DR
PROPERTY DAMAGE 

ONLY
0 0 0 0 RAN OFF ROAD ROADWAY SNOW ICE DAYLIGHT

124640 190700 0.127 2012
OLD RICHARDSON 

HIGHWAY
LAKEVIEW DRIVE

PROPERTY DAMAGE 

ONLY
0 0 0 0 VEH - ANGLE ROADWAY CLEAR DRY DAYLIGHT

123209 190700 0.127 2012
OLD RICHARDSON 

HIGHWAY
LAKEVIEW DRIVE

PROPERTY DAMAGE 

ONLY
0 0 0 0 VEH - ANGLE ROADWAY CLOUDY WATER DAYLIGHT

8001397 190000 362.321 2008 NB RICHARDSON HWY R R TRACKS_359 MI PROPERTY DAMAGE 0 0 0 0 SIGN ROADWAY CLEAR ICE DAYLIGHT

190000 362.321 2008 RICHARDSON HWY MP 359

PROPERTY DAMAGE 

ONLY 0 0 0 0 DITCH UNKNOWN SNOW SNOW

DARK - ROADWAY 

NOT LIGHTED

920529 190000 362.326 2009 RICHARDSON HWY MILE 359

NON-

INCAPACITATING/PO

SSIBLE INJURY 1 0 1 0 VEH - REAR END ROADWAY CLEAR DRY DAYLIGHT

102648 190000 362.326 2010 RICHARDSON HWY 359 MI

PROPERTY DAMAGE 

ONLY 0 0 0 0 OTHER FIXED OBJECT ROADWAY CLEAR ICE DAYLIGHT

1097943 190000 362.326 2010 RICHARDSON HWY MILE 359

PROPERTY DAMAGE 

ONLY 0 0 0 0 MOOSE ROADWAY CLOUDY DRY

DARK - ROADWAY 

NOT LIGHTED

124580 190000 362.326 2012 RICHARDSON HWY 359 MI

NON-

INCAPACITATING/PO

SSIBLE INJURY 1 0 1 0 VEH - REAR END ROADWAY CLOUDY DRY DAYLIGHT

1015740 190000 362.366 2010 RICHARDSON HIGHWAY MP 359

PROPERTY DAMAGE 

ONLY 0 0 0 0 DITCH ROADWAY CLOUDY ICE

DARK - ROADWAY 

NOT LIGHTED

190000 362.401 2010 OLD RICHARDSON AIRPORT WAY

PROPERTY DAMAGE 

ONLY 0 0 0 0 RAN OFF ROAD ROADSIDE

SLEET, HAIL (FREEZING 

RAIN) ICE

DARK - LIGHTED 

ROADWAY

85120 190000 362.504 2008

RICHARDSON HWY MP 

359.2

AK RAILROAD 

CROSSING

PROPERTY DAMAGE 

ONLY 0 0 0 0 RAN OFF ROAD ROADWAY CLEAR ICE

DARK - ROADWAY 

NOT LIGHTED

923986 190000 362.504 2009 RICHARDSON HWY ALASKA RAILROAD

NON-

INCAPACITATING/PO

SSIBLE INJURY 1 0 1 0 VEH - REAR END ROADWAY CLEAR DRY

DARK - ROADWAY 

NOT LIGHTED

1012132 190000 362.564 2010 RICHARDSON HWY SB RAILROAD TRACKS

PROPERTY DAMAGE 

ONLY 0 0 0 0 SIGN ROADWAY CLEAR DRY DAYLIGHT

822052 190000 362.711 2008 RICHARDSON HWY

WAINWRIGHT 3 MI 

GATE

PROPERTY DAMAGE 

ONLY 0 0 0 0 RAN OFF ROAD ROADWAY CLEAR ICE

DARK - LIGHTED 

ROADWAY

190000 362.754 2010 RICHARDSON HWY 3 MI RR XING

PROPERTY DAMAGE 

ONLY 0 0 0 0 RAN OFF ROAD ROADWAY CLOUDY ICE DAYLIGHT

820389 190000 362.779 2008 RICHARDSON HWY OLD RICHARDSON

PROPERTY DAMAGE 

ONLY 0 0 0 0 DITCH ROADWAY SNOW SNOW DAYLIGHT

920336 190000 362.899 2009 N/B RICHARDSON HWY

OLD RICHARDSON 

HWY

NON-

INCAPACITATING/PO

SSIBLE INJURY 1 0 1 0 MOOSE ROADWAY SNOW WET DAYLIGHT

190000 362.976 2009 RICHARDSON HWY

EXIT 15 MITCHELL 

EXPRESSWAY

PROPERTY DAMAGE 

ONLY 0 0 0 0 VEH - ANGLE ROADWAY CLEAR DRY DAYLIGHT

Old Richardson 

Hwy/Lakeview Dr

Richardson Mainline
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Attachment C Future Year 2040 No-Build 
Traffic Conditions Worksheets 



Richardson Highway MP359 Grade Separated Facility

101: Lakeview Dr & Old Richardson Hwy Year 2040 No-Build Traffic Conditions AM Peak Hour

Kittelson & Associates, Inc. Synchro 9 Report

JGM Page 1

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

Lane Configurations

Traffic Volume (veh/h) 0 88 27 54 462 0 41 0 15 10 40 50

Future Volume (Veh/h) 0 88 27 54 462 0 41 0 15 10 40 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 96 29 59 502 0 45 0 16 11 43 54

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 502 125 806 730 110 746 745 502

vC1, stage 1 conf vol 110 110 620 620

vC2, stage 2 conf vol 696 620 126 125

vCu, unblocked vol 502 125 806 730 110 746 745 502

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 96 86 100 98 97 90 91

cM capacity (veh/h) 1062 1462 331 443 943 437 440 569

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 125 59 502 61 54 54

Volume Left 0 59 0 45 11 0

Volume Right 29 0 0 16 0 54

cSH 1700 1462 1700 398 439 569

Volume to Capacity 0.07 0.04 0.30 0.15 0.12 0.09

Queue Length 95th (ft) 0 3 0 13 10 8

Control Delay (s) 0.0 7.6 0.0 15.7 14.3 12.0

Lane LOS A C B B

Approach Delay (s) 0.0 0.8 15.7 13.2

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15
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Richardson Highway MP359 Grade Separated Facility

102: NB Richardson Hwy Off-Ramp & SB Richardson HwyYear 2040 No-Build Traffic Conditions AM Peak Hour

Kittelson & Associates, Inc. Synchro 9 Report

JGM Page 2

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 0 480 0 0 0 0 0 704 0

Future Volume (Veh/h) 0 0 0 0 480 0 0 0 0 0 704 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 0 522 0 0 0 0 0 765 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1026 765 382 382 765 0 765 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1026 765 382 382 765 0 765 0

tC, single (s) 7.5 6.5 6.9 7.5 *4.1 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 6 100 100 100

cM capacity (veh/h) 32 332 616 550 557 1084 844 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 522 382 382

Volume Left 0 0 0

Volume Right 0 0 0

cSH 557 1700 1700

Volume to Capacity 0.94 0.23 0.23

Queue Length 95th (ft) 299 0 0

Control Delay (s) 51.3 0.0 0.0

Lane LOS F

Approach Delay (s) 51.3 0.0

Approach LOS F

Intersection Summary

Average Delay 20.8

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

*    User Entered Value
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Richardson Highway MP 359 Grade Separated Facility

201: Lakeview Dr & Old Richardson Hwy Year 2040 No-Build Traffic Conditions PM Peak Hour

Kittelson & Associates, Inc. Synchro 9 Report

JGM Page 1

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

Lane Configurations

Traffic Volume (veh/h) 0 462 41 27 177 0 14 0 35 9 35 43

Future Volume (Veh/h) 0 462 41 27 177 0 14 0 35 9 35 43

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 502 45 29 192 0 15 0 38 10 38 47

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 192 547 840 774 524 812 797 192

vC1, stage 1 conf vol 524 524 250 250

vC2, stage 2 conf vol 316 250 562 547

vCu, unblocked vol 192 547 840 774 524 812 797 192

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 97 100 93 98 92 94

cM capacity (veh/h) 1381 1022 448 481 553 420 453 850

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 547 29 192 53 48 47

Volume Left 0 29 0 15 10 0

Volume Right 45 0 0 38 0 47

cSH 1700 1022 1700 518 446 850

Volume to Capacity 0.32 0.03 0.11 0.10 0.11 0.06

Queue Length 95th (ft) 0 2 0 8 9 4

Control Delay (s) 0.0 8.6 0.0 12.7 14.0 9.5

Lane LOS A B B A

Approach Delay (s) 0.0 1.1 12.7 11.8

Approach LOS B B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysis Period (min) 15
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Richardson Highway MP 359 Grade Separated Facility

202: NB Richardson Hwy Off-Ramp & SB Richardson HwyYear 2040 No-Build Traffic Conditions PM Peak Hour

Kittelson & Associates, Inc. Synchro 9 Report

JGM Page 2

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 0 196 0 0 0 0 0 2081 0

Future Volume (Veh/h) 0 0 0 0 196 0 0 0 0 0 2081 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 0 213 0 0 0 0 0 2262 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2368 2262 1131 1131 2262 0 2262 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2368 2262 1131 1131 2262 0 2262 0

tC, single (s) 7.5 6.5 6.9 7.5 *4.1 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 100 100 0 100 100 100

cM capacity (veh/h) 0 40 197 158 187 1084 223 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 213 1131 1131

Volume Left 0 0 0

Volume Right 0 0 0

cSH 187 1700 1700

Volume to Capacity 1.14 0.67 0.67

Queue Length 95th (ft) 268 0 0

Control Delay (s) 159.6 0.0 0.0

Lane LOS F

Approach Delay (s) 159.6 0.0

Approach LOS F

Intersection Summary

Average Delay 13.7

Intersection Capacity Utilization 74.5% ICU Level of Service D

Analysis Period (min) 15

*    User Entered Value
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  SB Richardson Highway                                  
Junction:               Lakeview Drive                                         
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           804            vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              100            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        804         100                   vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                214         27                    v     
Trucks and buses                       7           7                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          0.966       0.966                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          885         110                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  885    pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                885           4600            No                    
      Fi   F                                                                   
     v  = v - v            775           4600            No                    
      FO   F   R                                                               
     v                     110           2000            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 885                    (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                885           4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.6     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.438                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.1    mph                  
_______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  SB Richardson Highway                                  
Junction:               Lakeview Drive                                         
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2081           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              87             vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2081        87                    vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                553         23                    v     
Trucks and buses                       7           7                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          0.966       0.966                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2291        96                    pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2291   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2291          4600            No                    
      Fi   F                                                                   
     v  = v - v            2195          4600            No                    
      FO   F   R                                                               
     v                     96            2000            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2291                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2291          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.437                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.1    mph                  
_______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  SB Richardson Highway                                  
Junction:               Old Richardson Highway                                 
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           704            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              80             vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     227            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        704         80          227       vph   
Peak-hour factor, PHF                  0.94        0.94        0.94            
Peak 15-min volume, v15                187         21          60        v     
Trucks and buses                       0           0           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          1.000       1.000       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          749         85          241       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  749    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     834           4500            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 749                    (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                834           4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   7.2     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.277                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.4    mph                  
_______________________________________________________________________________
                                                                               

C-10



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  SB Richardson Highway                                  
Junction:               Old Richardson Highway                                 
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2081           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              243            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1591           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2081        243         1591      vph   
Peak-hour factor, PHF                  0.94        0.94        0.94            
Peak 15-min volume, v15                553         65          423       v     
Trucks and buses                       0           0           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          1.000       1.000       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2214        259         1693      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2214   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2473          4500            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2214                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2473          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.315                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.9    mph                  
_______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  NB Richardson Highway                                  
Junction:               Old Richardson Highway                                 
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           2447           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Left                               
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              480            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2447        480                   vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                651         128                   v     
Trucks and buses                       7           7                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          0.966       0.966                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2694        529                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2694   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2694          4600            No                    
      Fi   F                                                                   
     v  = v - v            2165          4600            No                    
      FO   F   R                                                               
     v                     529           2000            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2694                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2694          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.476                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.4    mph                  
_______________________________________________________________________________
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.90          
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                JGM                                                    
Agency/Co.:             Kittelson & Associates                                 
Date performed:         3/1/2017                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  NB Richardson Highway                                  
Junction:               Old Richardson Highway                                 
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           1552           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Left                               
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              196            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1552        196                   vph   
Peak-hour factor, PHF                  0.94        0.94                        
Peak 15-min volume, v15                413         52                    v     
Trucks and buses                       7           7                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         
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Heavy vehicle adjustment, fHV          0.966       0.966                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          1709        216                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1709   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1709          4600            No                    
      Fi   F                                                                   
     v  = v - v            1493          4600            No                    
      FO   F   R                                                               
     v                     216           2000            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1709                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1709          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.447                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.9    mph                  
_______________________________________________________________________________
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      NB Richardson Highway                                  
From/To:                North Pole/Fairbanks                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2447           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     651            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1347           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1347           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  22.5           pc/mi/ln            
Level of service, LOS                       C                                  
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      NB Richardson Highway                                  
From/To:                North Pole/Fairbanks                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1552           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     413            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               854            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               854            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  14.2           pc/mi/ln            
Level of service, LOS                       B                                  
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      SB Richardson Highway                                  
From/To:                Fairbanks/North Pole                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   704            veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     187            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               388            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               388            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  6.5            pc/mi/ln            
Level of service, LOS                       A                                  
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                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      SB Richardson Highway                                  
From/To:                Fairbanks/North Pole                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2081           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     553            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1146           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1146           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  19.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               

C-20



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      SB Richardson Highway                                  
From/To:                Fairbanks/North Pole                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   784            veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     209            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               432            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               432            pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  7.2            pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               

C-21



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.90                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                JGM                                                    
Agency or Company:      Kittelson & Associates                                 
Date Performed:         3/2/2017                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      SB Richardson Highway                                  
From/To:                Fairbanks/North Pole                                   
Jurisdiction:           DOT&PF                                                 
Analysis Year:          2040                                                   
Description:  Richardson Highway MP 359 Grade Separated Facility               
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2324           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     618            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1279           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1279           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  21.3           pc/mi/ln            
Level of service, LOS                       C                                  
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TECHNICAL MEMORANDUM  
Richardson Highway MP 359 Interchange and Railroad Grade Separated Facility 

Alternatives Assessment: Traffic Conditions and Safety Analysis 

Technical Memorandum #2 

 

Date: March 8, 2019 

KAI Project #: 19230 

Federal/State Project #: 

0A24033/Z607340000 

To: James Potts, PE; Jacobs 

From: Andrew Ooms, PE; Ly Nguyen; and Anthony Yi, PE 

 

This memorandum builds on the June 2017 Technical Memorandum #1 (Reference #1) and provides an 

update to the no build alternative traffic operations and safety analysis for a future design year of 2045 

and an assessment of the concept alternatives in the area of the Richardson Highway/Old Richardson 

Highway intersection at milepost 359. This memorandum includes the following: 

• Volume development for the future (2045) no build and concept alternatives. 

• Operational analysis for 2045 no build scenario on mainline segments of the Richardson 

Highway and the Richardson Highway/Old Richardson intersections (northbound and 

southbound). 

• Future operational and safety assessment of the project concept alternatives. 

A further description of the project and existing conditions is contained in Technical Memorandum #1. 

FUTURE NO BUILD CONDITIONS UPDATE 

2045 No Build Volumes 

Technical Memorandum #1 included forecast future traffic volumes from the Fairbanks Metropolitan 

Area Transportation System (FMATS) travel demand model for a year 2040 design year. Since that 

analysis, the FMATS model has been updated to a 2045 horizon year, incorporates projects from the 

2045 Metropolitan Transportation Plan (MTP), and includes revised Eielson Air Force Base projections. 

Given the expected design year for this project, the future no build volumes were revised to 

accommodate the new 2045 horizon year and updated land use projections. The previous analysis used 

a 1.5% linear annual growth rate to grow existing intersection turning movement and ramp volumes to 

2040; this updated analysis uses a 1.2% annual growth rate through year 2045 based on the updated 

model growth in the area. The resulting 2045 volumes are substantially similar to the 2040 presented 
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in Technical Memorandum #1. The Richardson Highway mainline volumes were revised based on 

updated model projections. 

2045 No Build Traffic Operations 

Future no build traffic operations were evaluated to establish a vehicle operations baseline and to 

identify operations issues that may arise under future conditions. The future no build scenario 

maintains the existing lane configurations and traffic control devices in the study area while including 

planned roadway projects and increasing the traffic volumes to match projected growth. 

Figure 1 shows the projected volumes and operations for the study area intersections and the freeway 

and merge/diverge segment operations within the study area. 

The addition of the background 1.2 percent annual growth rate provides some deterioration in the year 

2045 traffic conditions. The left turn from northbound Richardson Highway onto Old Richardson 

Highway is forecast to experience LOS F during the AM and PM peak hours. The freeway and 

merge/diverge segments are forecast to perform acceptably with LOS C or better on all facilities. Future 

no build traffic operations worksheets are included in Attachment A. 

FUTURE CONCEPT EVALUATION 

The project team has developed and evaluated preliminary interchange concepts, as documented in 

the August 2018 Interchange Concept Development Memo, prepared by Jacobs (Reference #2). That 

memo recommended two concepts for further analysis:  

• A flyover concept replaces the existing at-grade intersection between southbound Richardson 

Highway and westbound Old Richardson Highway with a bridge over the mainline and a 

northbound truck bypass lane. The initial phase would not have a connection to Fort 

Wainwright and the completed concept would serve the base with access to and from 

northbound Richardson Highway via a right-in/right-out connection to the bypass lane, which 

would act as a frontage road. 

• A diamond interchange concept accommodates the northbound Richardson Highway 

intersection connection to westbound Old Richardson Highway via an undercrossing under the 

mainline in the initial phase. When access to Fort Wainwright is provided, the undercrossing 

will be converted into a diamond interchange form with full access from the Old Richardson 

Highway and both directions of the Richardson Highway.  

Both concepts also raise the Richardson Highway over the railroad to eliminate the current at-grade 

crossing near milepost 359.  
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Future Concept Volumes Development 

Kittelson developed analysis volumes for the initial and completed (with base access) phases of both 

the flyover and diamond interchange concept configurations.  

Initial Phase Volume Development 

The initial phase of both concepts provides grade separation of the northbound Richardson Highway to 

the westbound Old Richardson Highway connection over or under the southbound Richardson 

Highway. As documented in Technical Memorandum #1, average westbound vehicle delay at this 

location is over 30 seconds during the existing PM peak hour. However, traffic diversion due to this 

delay is expected to be minimal as the alternative route to this movement via Lathrop Street includes 

out-of-direction travel. Therefore, as neither concept provides a new connection that is expected to 

shift traffic volumes in the study area in their initial phase, the 2045 No Build volumes were used to 

analyze the initial phase of each concept.  

Completed Phase Volume Development 

Kittelson ran the 2045 FMATS MTP model with the proposed Fort Wainwright access alternatives to 

develop future volumes with the base connections. Kittelson developed and ran model runs for the 

flyover concept with right-in/right-out access from the Richardson Highway and the diamond concept 

with full access. Though calibrated to the Fairbanks network, the model can’t fully capture the limits 

imposed by gate hours, specialized land uses, and restricted access, so Kittelson compared the model 

forecast against the existing base access counts to validate the output. Table 1 shows the existing and 

forecast daily traffic volumes at the Fort Wainwright gates. The total base access volumes differ across 

the 2045 model scenarios due to variability inherent in the travel demand model runs. 

Table 1 Daily Fort Wainwright Base Access Volumes 

Gate 

2017 Counts 2045 No Build 2045 Right-In/Right-Out 2045 Full Access 

Volumes Percentage Volumes Percentage Volumes Percentage Volumes Percentage 

Trainor Gate  5,130  25% 3,530 16% 3,852 18% 3,751 17% 

Gaffney Gate  12,678  61% 13,005 57% 9,847 46% 9,739 45% 

Badger Gate  3,000  14% 6,110 27% 5,390 25% 5,494 25% 

Proposed MP 359 
Gate 

0    0% 0 0% 2,203 10% 2,565 12% 

Total  20,808  100% 22,645  100%  21,292  100%  21,549  100% 

 

The model forecasts approximately 2,500 daily trips through the new gate, which is 10-12% of total 

base trips. The model forecasts for the right-in/right-out and full access configurations vary by only two 

percent. 

Intersection turning movement and ramp volumes were developed for each concept by adding the 

peak hour base-access traffic flows from the model to the updated no build volumes for existing 

movements.  

The proposed lane configurations and peak hour traffic volumes are shown in Figures 2 through 7. 
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ALTERNATIVE EVALUATION 

Traffic Operations 

Flyover Concept 

The initial phase of the flyover concept is expected to result in 2045 volumes similar to the no build 

condition. Figure 2 illustrates the proposed initial roadway configuration (without base access) and the 

intersection and ramp peak hour traffic operations. With the flyover eliminating the northbound-to-

westbound intersection and its forecast delay, all intersections and ramps are forecast to operate at 

LOS C or better in 2045. 

The completed concept (with base access) includes a right-in/right-out connection to the northbound 

Richardson Highway via the overheight truck bypass lane which would then serve as a frontage road, 

as shown in Figure 3. This connection will be provided via a free-flowing merge/diverge intersection 

shown in Exhibit 1, which cannot be directly assessed via Highway Capacity Manual methods. However, 

given the minimal forecast through volumes, the base access movements are expected to experience 

very little delay. Figure 4 demonstrates that all ramp and mainline movements are forecast to operate 

at LOS C or better during the AM and PM peak hours. 

 
Exhibit 1 Flyover Completed Concept Base Access Intersection (Source: Jacobs) 

Diamond Concept 

As with the flyover, the initial phase of the diamond concept is forecast to have similar volumes to the 

2045 no build scenario. Figure 5 (without base access) shows the proposed roadway configuration and 

intersection and ramp operations. With the heavy northbound-to-westbound movement served via an 

undercrossing, all intersections and ramps are forecast to operate at LOS C or better during the 2045 

AM and PM peak hours. 

The completed concept includes a full access diamond interchange, as shown in Figure 6 (with base 

access), which creates two interchange ramp terminal intersections. Kittelson investigated three traffic 

control configurations: 

• Two-way stop control on the ramp approaches is forecast to operate at LOS C in 2045. The 

heavy northbound-to-westbound movement is subject to stop control at the northbound ramp 
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terminal intersection, but due to low conflicting volumes is not forecast to result in delay 

greater than LOS C. 

• Single-lane roundabouts were considered to increase the capacity of the interchange ramp 

terminals over the stop-controlled alternative. However, roundabouts would have higher 

construction and maintenance costs than two-way stop control. 

• Traffic signal control was considered though the ramp terminal intersections do not meet 

traffic signal volume warrants in 2045.  

Given the uncertainty of timing and appeal of the base access configurations, Kittelson ran a sensitivity 

analysis on the volume in and out of the base to test the suitability of each traffic control alternative 

while the forecast no build volumes are kept constant. The two-way stop control configuration would 

support a doubling of the forecast base access volumes at LOS C. This base access volume would 

represent 25% of total base ins and outs.  

The project team selected the two-way stop control configuration as it provides sufficient capacity in 

2045. The lane configurations and resulting intersection and ramp operations are shown in Figure 6. All 

movements are forecast to operate at LOS C or better during the 2045 AM and PM peak hours. Figure 

7 demonstrates that all ramp and mainline movements under the diamond interchange concept are 

forecast to operate at LOS C or better during the AM and PM peak hours. Future no build traffic 

operations worksheets are included in Attachment B. 

Railroad Crossing Operations 

All concepts plan to grade separate the existing milepost 359 railroad crossing. This configuration would 

remove all vehicle delay associated with the two off-peak train crossings per day as well as the required 

stopping at the tracks for buses and hazardous materials trucks. 

Safety Assessment 

Initial Phase Concepts 

All proposed concepts eliminate the crash risk associated with: 

• Stopping and weaving conflicts at the at-grade railroad crossing. 

• Driver expectation challenges associated with the northbound left exit to the Old Richardson 

Highway. 

• High speed right-angle and rear-end crashes at the at-grade intersection between southbound 

Richardson Highway and westbound Old Richardson Highway. While Technical Memorandum 

#1 documents no right-angle crashes were reported at this location between 2008 and 2012, 

this crash risk is likely to grow with the increasing traffic volumes and delay forecast at this 

intersection.  
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As a result, the initial phases of the flyover and diamond concepts are expected to the have similar 

future safety performance.  

Completed Phase Concepts 

The predicted future safety performance of the completed concepts is expected to differentiate the 

concepts based on the number of conflicts reflecting the degree of access each concept provides. The 

completed flyover concept provides only right-in/right-out base access via a free-flowing frontage road 

intersection. The heavy northbound-to-westbound movement is provided via flyover. 

The completed diamond concept is predicted to result in more crashes than the flyover concept as a 

result of providing full access between the base and the Richardson and Old Richardson Highways. 

These additional connections lead to more conflict points than the flyover, including stop-control for 

the northbound-to-westbound movement.  

Pedestrian and Bicycle Assessment 

Initial Phase Concepts 

The initial phases of both concepts facilitate the proposed Richardson Highway MP 357-362 

Bicycle/Pedestrian Path running on the north side of the project. Neither concept provides a connection 

between that path to the Old Richardson Highway, though the initial phase of the diamond concept 

could more easily accommodate some future connection. 

Completed Phase Concepts 

Both completed concept configurations include a crossing where the bicycle/pedestrian path crosses 

the base access road at an intersection. Appropriate signing, striping, and traffic control at this crossing 

will be developed as the design progresses. The diamond concept could likely accommodate a future 

pedestrian and bicycle connection to Old Richardson Highway, but the grades associated with the 

flyover may preclude such a connection in that concept.  

Vehicle Access and Circulation 

Initial Phase Concepts 

Both initial phase concepts provide access and circulation that are functionally similar to the existing 

configuration. The ramps on and off the Richardson Highway to the south combined with the existing 

eastbound Richardson Highway offramp at Lakeview Drive provide three of the four movements at the 

interchange. The eastbound Old Richardson Highway to northbound Richardson Highway movement is 
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not accommodated, but due to the alignment of the highways this movement is effectively a U-turn 

and can be efficiently made via the Mitchell and Steese Expressway ramps from South Cushman Street. 

The treatment of access points along Old Richardson Highway in the vicinity of the interchange will be 

established after alternative selection as the design moves forward. 

Completed Phase Concepts 

The degree of access and circulation differs between the two completed concepts. The completed 

flyover concept adds only the right-in/right-out access to Fort Wainwright and does not provide a 

connection between the base and southbound Richardson Highway. 

The completed diamond concept does provide a direct connection from the Old Richardson Highway 

and the base and access to the Richardson Highway in all directions. The southbound Richardson 

Highway off-ramp is somewhat redundant to the upstream Lakeview Drive off ramp, but it does provide 

more direct access to the base from the north, though that volume is forecast to be small. As a result, 

this off-ramp at the Old Richardson Highway is optional and will be further investigated if the diamond 

concept is selected.  

NEXT STEPS 

This traffic and safety evaluation of the proposed concepts will be considered by the project team 

alongside other criteria, such as cost and right-of-way impacts, to determine a preferred alternative. 

Given that the initial phases of the two concepts are functionally similar, special consideration must be 

placed on the likelihood of an eventual base connection and the access needs of that connection. The 

preferred alternative and the selection process will be further documented in an Interchange 

Alternative Selection Report. The chosen interchange configuration’s adherence to the Federal 

Highway Administration’s two-point policy will be documented in an Interchange Justification Report. 
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Year 2045 No-Build Traffic Conditions AM Peak Hour Synchro 10 Report

1: Lakeview Dr & Old Richardson Hwy HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates, Inc. Richardson Highway MP359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_future_nobuild_am_2045.syn Page 1

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

Lane Configurations

Traffic Volume (veh/h) 0 88 27 54 458 0 40 0 15 9 40 50

Future Volume (Veh/h) 0 88 27 54 458 0 40 0 15 9 40 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 96 29 59 498 0 43 0 16 10 43 54

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 498 125 802 726 110 742 741 498

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 498 125 802 726 110 742 741 498

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 96 82 100 98 97 87 91

cM capacity (veh/h) 1066 1462 239 337 943 316 330 572

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 125 59 498 59 53 54

Volume Left 0 59 0 43 10 0

Volume Right 29 0 0 16 0 54

cSH 1700 1462 1700 300 327 572

Volume to Capacity 0.07 0.04 0.29 0.20 0.16 0.09

Queue Length 95th (ft) 0 3 0 18 14 8

Control Delay (s) 0.0 7.6 0.0 19.9 18.1 11.9

Lane LOS A C C B

Approach Delay (s) 0.0 0.8 19.9 15.0

Approach LOS C B

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15



Year 2045 No-Build Traffic Conditions AM Peak Hour Synchro 10 Report

2: NB Richardson Hwy Off-Ramp & SB Richardson Hwy HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates, Inc. Richardson Highway MP359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_future_nobuild_am_2045.syn Page 1

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 0 476 0 0 0 0 0 739 0

Future Volume (Veh/h) 0 0 0 0 476 0 0 0 0 0 739 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 0 517 0 0 0 0 0 803 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1062 803 402 402 803 0 803 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1062 803 402 402 803 0 803 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 100 100 0 100 100 100

cM capacity (veh/h) 0 315 598 533 315 1084 817 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 517 402 402

Volume Left 0 0 0

Volume Right 0 0 0

cSH 315 1700 1700

Volume to Capacity 1.64 0.24 0.24

Queue Length 95th (ft) 785 0 0

Control Delay (s) 330.9 0.0 0.0

Lane LOS F

Approach Delay (s) 330.9 0.0

Approach LOS F

Intersection Summary

Average Delay 129.6

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15



Year 2045 No-Build Traffic Conditions PM Peak Hour Synchro 10 Report

1: Lakeview Dr & Old Richardson Hwy HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates, Inc. Richardson Highway MP 359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_future_nobuild_pm_2045.syn Page 1

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

Lane Configurations

Traffic Volume (veh/h) 0 458 40 27 175 0 13 0 35 8 35 43

Future Volume (Veh/h) 0 458 40 27 175 0 13 0 35 8 35 43

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 498 43 29 190 0 14 0 38 9 38 47

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 190 541 834 768 520 806 789 190

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 190 541 834 768 520 806 789 190

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 94 100 93 97 88 94

cM capacity (veh/h) 1384 1028 241 323 556 274 314 852

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 541 29 190 52 47 47

Volume Left 0 29 0 14 9 0

Volume Right 43 0 0 38 0 47

cSH 1700 1028 1700 412 305 852

Volume to Capacity 0.32 0.03 0.11 0.13 0.15 0.06

Queue Length 95th (ft) 0 2 0 11 13 4

Control Delay (s) 0.0 8.6 0.0 15.0 18.9 9.5

Lane LOS A C C A

Approach Delay (s) 0.0 1.1 15.0 14.2

Approach LOS C B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15



Year 2045 No-Build Traffic Conditions PM Peak Hour Synchro 10 Report

2: NB Richardson Hwy Off-Ramp & SB Richardson Hwy HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates, Inc. Richardson Highway MP 359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_future_nobuild_pm_2045.syn Page 1

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 0 194 0 0 0 0 0 1881 0

Future Volume (Veh/h) 0 0 0 0 194 0 0 0 0 0 1881 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 0 211 0 0 0 0 0 2045 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2150 2045 1022 1022 2045 0 2045 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2150 2045 1022 1022 2045 0 2045 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 100 100 0 100 100 100

cM capacity (veh/h) 0 55 233 190 55 1084 272 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 211 1022 1022

Volume Left 0 0 0

Volume Right 0 0 0

cSH 55 1700 1700

Volume to Capacity 3.80 0.60 0.60

Queue Length 95th (ft) Err 0 0

Control Delay (s) Err 0.0 0.0

Lane LOS F

Approach Delay (s) Err 0.0

Approach LOS F

Intersection Summary

Average Delay 935.2

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst LTN Highway/Direction of Travel SB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of Lakeview Dr Off-
Ramp 

Date Performed 12/17/2018 Jurisdiction DOT&PF 
Analysis Time Period AM Peak Analysis Year 2045 No Build 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 739 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, PT 7 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
407 pc/h/ln

S 60.0 mph 

D = vp / S 6.8 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst LTN Highway/Direction of Travel SB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of Lakeview Dr Off-
Ramp 

Date Performed 12/17/2018 Jurisdiction DOT&PF 
Analysis Time Period PM Peak Analysis Year 2045 No Build 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1881 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, PT 7 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Grade 

DDHV = AADT x K x D veh/h Grade      0.00%       Length 0.00mi 

                     Up/Down % 0.00 

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
1036 pc/h/ln

S 60.0 mph 

D = vp / S 17.3 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst LTN Highway/Direction of Travel SB Richardson Highway 

Agency or Company Kittelson & Associates From/To
South of Old Richardson 
Hwy 

Date Performed 12/17/2018 Jurisdiction DOT&PF 
Analysis Time Period AM Peak Analysis Year 2045 No Build 

Project Description  Richardson HIghway MP 359 Interchange Study 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 855 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, PT 7 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
471 pc/h/ln

S 60.0 mph 

D = vp / S 7.8 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst LTN Highway/Direction of Travel SB Richardson Highway 

Agency or Company Kittelson & Associates From/To
South of Old Richardson 
Hwy 

Date Performed 12/17/2018 Jurisdiction DOT&PF 
Analysis Time Period PM Peak Analysis Year 2045 No Build 

Project Description  Richardson HIghway MP 359 Interchange Study 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2366 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, PT 7 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
1303 pc/h/ln

S 60.0 mph 

D = vp / S 21.7 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Highway

Agency or Company Kittelson & Associates Junction Lakeview Drive

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period AM Peak Analysis Year 2045 No Build

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 250 

Freeway Volume, VF 839 

Ramp Volume, V
R 100 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 839 0.94 Level 7 0 0.966 1.00 924

 Ramp 100 0.94 Level 7 0 0.966 1.00 110

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 924  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 924 Exhibit 13-8 4600 No

VFO = VF - VR 814 Exhibit 13-8 4600 No

VR 110 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 924 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R

 = 9.9 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.438 (Exhibit 13-12) 

S
R
= 52.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 52.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Highway

Agency or Company Kittelson & Associates Junction Lakeview Drive

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period PM Peak Analysis Year 2045 No Build

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 250 

Freeway Volume, VF 1967 

Ramp Volume, V
R 86 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1967 0.94 Level 7 0 0.966 1.00 2166

 Ramp 86 0.94 Level 7 0 0.966 1.00 95

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2166  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2166 Exhibit 13-8 4600 No

VFO = VF - VR 2071 Exhibit 13-8 4600 No

VR 95 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2166 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R

 = 20.6 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.437 (Exhibit 13-12) 

S
R
= 52.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 52.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Highway

Agency or Company Kittelson & Associates Junction Old Richardson Highway

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period AM Peak Analysis Year 2045 No Build

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 739 

Ramp Volume, V
R 116 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 739 0.94 Level 0 0 1.000 1.00 786

 Ramp 116 0.94 Level 0 0 1.000 1.00 123

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 786   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 909  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 909   Exhibit 13-8 4600:All No V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 7.8 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.263 (Exibit 13-11) 

S
R
= 55.3 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 55.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Highway

Agency or Company Kittelson & Associates Junction Old Richardson Highway

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period PM Peak Analysis Year 2045 No Build

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 1881 

Ramp Volume, V
R 485 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1881 0.94 Level 0 0 1.000 1.00 2001

 Ramp 485 0.94 Level 0 0 1.000 1.00 516

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2001   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2517  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2517   Exhibit 13-8 4600:All No V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 20.2 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.302 (Exibit 13-11) 

S
R
= 54.6 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 54.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
Before NB Off-Ramp 
Diverge 

Date Performed 12/17/2018 Jurisdiction DOT&PF 
Analysis Time Period AM Peak Analysis Year 2045 No Build 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2169 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, PT 7 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
1194 pc/h/ln

S 60.0 mph 

D = vp / S 19.9 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
Before NB Off-Ramp 
Diverge 

Date Performed 12/17/2018 Jurisdiction DOT&PF 
Analysis Time Period PM Peak Analysis Year 2045 No Build 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1506 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, PT 7 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
829 pc/h/ln

S 60.0 mph 

D = vp / S 13.8 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Highway

Agency or Company Kittelson & Associates Junction
NB Richardson Highway Off-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period AM Peak Analysis Year 2045 No Build

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 445 

Freeway Volume, V
F 2169 

Ramp Volume, V
R 476 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2169 0.94 Level 7 0 0.966 1.00 2388

 Ramp 476 0.94 Level 7 0 0.966 1.00 524

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2388  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

V
F 2388 Exhibit 13-8 4600 No

V
FO

 = V
F

- V
R 1864 Exhibit 13-8 4600 No

V
R 524 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2388 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 20.8 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.475 (Exhibit 13-12) 

S
R
= 51.4 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Highway

Agency or Company Kittelson & Associates Junction
NB Richardson Highway Off-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period PM Peak Analysis Year 2045 No Build

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 445 

Freeway Volume, V
F 1506 

Ramp Volume, V
R 194 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1506 0.94 Level 7 0 0.966 1.00 1658

 Ramp 194 0.94 Level 7 0 0.966 1.00 214

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1658  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

V
F 1658 Exhibit 13-8 4600 No

V
FO

 = V
F

- V
R 1444 Exhibit 13-8 4600 No

V
R 214 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1658 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 14.5 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.447 (Exhibit 13-12) 

S
R
= 51.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.9 mph (Exhibit 13-13) 
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Attachment B 2045 Concept Traffic 
Conditions Worksheets 



Year 2045 Diamond Interchange Traffic Condition AM Peak Hour Synchro 10 Report

1: Lakeview Dr & Old Richardson Hwy HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates, Inc. Richardson Highway MP359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_Full Access_AM.syn Page 1

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

Lane Configurations

Traffic Volume (veh/h) 0 88 27 54 458 0 40 0 15 10 40 50

Future Volume (Veh/h) 0 88 27 54 458 0 40 0 15 10 40 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 96 29 59 498 0 43 0 16 11 43 54

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 498 125 802 726 110 742 741 498

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 498 125 802 726 110 742 741 498

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 96 82 100 98 97 87 91

cM capacity (veh/h) 1066 1462 239 337 943 316 330 572

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 125 59 498 59 54 54

Volume Left 0 59 0 43 11 0

Volume Right 29 0 0 16 0 54

cSH 1700 1462 1700 300 327 572

Volume to Capacity 0.07 0.04 0.29 0.20 0.17 0.09

Queue Length 95th (ft) 0 3 0 18 15 8

Control Delay (s) 0.0 7.6 0.0 19.9 18.2 11.9

Lane LOS A C C B

Approach Delay (s) 0.0 0.8 19.9 15.1

Approach LOS C C

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15



Year 2045 Diamond Interchange Traffic Condition AM Peak Hour Synchro 10 Report

2: SB Richardson Hwy Off Ramp /On-Ramp HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates, Inc. Richardson Highway MP359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_Full Access_AM.syn Page 2

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

Lane Configurations

Traffic Volume (veh/h) 20 0 1 0 0 0 0 5 111 90 476 0

Future Volume (Veh/h) 20 0 1 0 0 0 0 5 111 90 476 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 22 0 1 0 0 0 0 5 121 98 517 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 778 839 517 780 778 66 517 126

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 778 839 517 780 778 66 517 126

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 93 100 100 100 100 100 100 93

cM capacity (veh/h) 297 282 558 296 305 998 1049 1460

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 23 126 615

Volume Left 22 0 98

Volume Right 1 121 0

cSH 303 1700 1460

Volume to Capacity 0.08 0.07 0.07

Queue Length 95th (ft) 6 0 5

Control Delay (s) 17.8 0.0 1.8

Lane LOS C A

Approach Delay (s) 17.8 0.0 1.8

Approach LOS C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15



Year 2045 Diamond Interchange Traffic Condition AM Peak Hour Synchro 10 Report

3: NB Richardson Hwy Off-Ramp & New Base Access HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates, Inc. Richardson Highway MP359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_Full Access_AM.syn Page 3

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 476 1 67 0 25 0 0 90 93

Future Volume (Veh/h) 0 0 0 476 1 67 0 25 0 0 90 93

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 517 1 73 0 27 0 0 98 101

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 249 176 148 176 226 27 199 27

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 249 176 148 176 226 27 199 27

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 34 100 93 100 100

cM capacity (veh/h) 655 718 898 787 673 1048 1373 1587

Direction, Lane # WB 1 WB 2 NB 1 SB 1

Volume Total 517 74 27 199

Volume Left 517 0 0 0

Volume Right 0 73 0 101

cSH 787 1041 1373 1700

Volume to Capacity 0.66 0.07 0.00 0.12

Queue Length 95th (ft) 125 6 0 0

Control Delay (s) 17.9 8.7 0.0 0.0

Lane LOS C A

Approach Delay (s) 16.7 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 12.1

Intersection Capacity Utilization 43.5% ICU Level of Service A

Analysis Period (min) 15



Year 2045 Diamond Interchange Traffic Conditions PM Peak Hour Synchro 10 Report

1: Lakeview Dr & Old Richardson Hwy HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates Richardson Highway MP359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_Full Access_PM.syn Page 1

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

Lane Configurations

Traffic Volume (veh/h) 0 458 40 27 175 0 13 0 35 8 35 43

Future Volume (Veh/h) 0 458 40 27 175 0 13 0 35 8 35 43

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 498 43 29 190 0 14 0 38 9 38 47

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 190 541 834 768 520 806 789 190

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 190 541 834 768 520 806 789 190

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 94 100 93 97 88 94

cM capacity (veh/h) 1384 1028 241 323 556 274 314 852

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 541 29 190 52 47 47

Volume Left 0 29 0 14 9 0

Volume Right 43 0 0 38 0 47

cSH 1700 1028 1700 412 305 852

Volume to Capacity 0.32 0.03 0.11 0.13 0.15 0.06

Queue Length 95th (ft) 0 2 0 11 13 4

Control Delay (s) 0.0 8.6 0.0 15.0 18.9 9.5

Lane LOS A C C A

Approach Delay (s) 0.0 1.1 15.0 14.2

Approach LOS C B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15



Year 2045 Diamond Interchange Traffic Conditions PM Peak Hour Synchro 10 Report

2: SB Richardson Hwy Off-Ramp/ On-Ramp HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates Richardson Highway MP359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_Full Access_PM.syn Page 2

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

Lane Configurations

Traffic Volume (veh/h) 20 0 1 0 0 0 0 5 480 86 194 0

Future Volume (Veh/h) 20 0 1 0 0 0 0 5 480 86 194 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 22 0 1 0 0 0 0 5 522 93 211 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 663 924 211 664 663 266 211 527

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 663 924 211 664 663 266 211 527

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 100 100 100 100 100 100 91

cM capacity (veh/h) 349 245 829 348 347 773 1360 1040

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 23 527 304

Volume Left 22 0 93

Volume Right 1 522 0

cSH 358 1700 1040

Volume to Capacity 0.06 0.31 0.09

Queue Length 95th (ft) 5 0 7

Control Delay (s) 15.7 0.0 3.3

Lane LOS C A

Approach Delay (s) 15.7 0.0 3.3

Approach LOS C

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 58.3% ICU Level of Service B

Analysis Period (min) 15



Year 2045 Diamond Interchange Traffic Conditions PM Peak Hour Synchro 10 Report

3: NB Richardson Hwy Off-Ramp & New Base Access HCM Unsignalized Intersection Capacity Analysis

Kittelson & Associates Richardson Highway MP359 Grade Separated Facility

H:\19\19230 - Richardson Hwy MP 359 Interchange Study\SYNCHRO\Tech Memo 2\19230_Full Access_PM.syn Page 3

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

Lane Configurations

Traffic Volume (veh/h) 0 0 0 194 1 88 0 25 0 0 86 92

Future Volume (Veh/h) 0 0 0 194 1 88 0 25 0 0 86 92

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 211 1 96 0 27 0 0 93 100

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 266 170 143 170 220 27 193 27

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 266 170 143 170 220 27 193 27

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 73 100 91 100 100

cM capacity (veh/h) 623 723 905 794 678 1048 1380 1587

Direction, Lane # WB 1 WB 2 NB 1 SB 1

Volume Total 211 97 27 193

Volume Left 211 0 0 0

Volume Right 0 96 0 100

cSH 794 1043 1380 1700

Volume to Capacity 0.27 0.09 0.00 0.11

Queue Length 95th (ft) 27 8 0 0

Control Delay (s) 11.2 8.8 0.0 0.0

Lane LOS B A

Approach Delay (s) 10.4 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 6.1

Intersection Capacity Utilization 27.6% ICU Level of Service A

Analysis Period (min) 15



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of AK Railroad Spur 
Line 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 AM Peak Analysis Year
Flyover Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2237 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
1232 pc/h/ln

S 60.0 mph 

D = vp / S 20.5 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of AK Railroad Spur 
Line 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 PM Peak Analysis Year
Flyover Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1588 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
874 pc/h/ln

S 60.0 mph 

D = vp / S 14.6 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 

Copyright © 2016 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.90 Generated:  12/28/2018    9:58 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

12/28/2018file:///C:/Users/lnguyen/AppData/Local/Temp/f2k8F36.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of Denali Park Off-
Ramp 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 AM Peak Analysis Year
Flyover Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1786 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
983 pc/h/ln

S 60.0 mph 

D = vp / S 16.4 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of Denali Park Off-
Ramp 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 PM Peak Analysis Year
Flyover Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1404 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
773 pc/h/ln

S 60.0 mph 

D = vp / S 12.9 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Highway

Agency or Company Kittelson & Associates Junction Flyover Interchange Off-Ramp

Date Performed 12/18/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 AM Peak Analysis Year Flyover Concept w/out Base

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 307 

Freeway Volume, VF 2169 

Ramp Volume, V
R 476 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2169 0.94 Level 7 0 0.966 1.00 2388

 Ramp 476 0.94 Level 7 0 0.966 1.00 524

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2388  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2388 Exhibit 13-8 4600 No

VFO = VF - VR 1864 Exhibit 13-8 4600 No

VR 524 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2388 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R

 = 22.0 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.345 (Exhibit 13-12) 

S
R
= 53.8 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 53.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Highway

Agency or Company Kittelson & Associates Junction Flyover Interchange Off-Ramp

Date Performed 12/28/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 PM Peak Analysis Year Flyover Concept w/out Base

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 307 

Freeway Volume, VF 1506 

Ramp Volume, V
R 194 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1506 0.94 Level 7 0 0.966 1.00 1658

 Ramp 194 0.94 Level 7 0 0.966 1.00 214

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1658  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1658 Exhibit 13-8 4600 No

VFO = VF - VR 1444 Exhibit 13-8 4600 No

VR 214 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1658 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R

 = 15.7 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.317 (Exhibit 13-12) 

S
R
= 54.3 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 54.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Highway

Agency or Company Kittelson & Associates Junction Flyover Interchange Off-Ramp

Date Performed 12/18/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 AM Peak Analysis Year Flyover Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 307 

Freeway Volume, VF 2237 

Ramp Volume, V
R 544 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2237 0.94 Level 7 0 0.966 1.00 2463

 Ramp 544 0.94 Level 7 0 0.966 1.00 599

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2463  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2463 Exhibit 13-8 4600 No

VFO = VF - VR 1864 Exhibit 13-8 4600 No

VR 599 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2463 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R

 = 22.7 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.352 (Exhibit 13-12) 

S
R
= 53.7 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 53.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Highway

Agency or Company Kittelson & Associates Junction Flyover Interchange Off-Ramp

Date Performed 12/18/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 PM Peak Analysis Year Flyover Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 307 

Freeway Volume, VF 1588 

Ramp Volume, V
R 276 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1588 0.94 Level 7 0 0.966 1.00 1748

 Ramp 276 0.94 Level 7 0 0.966 1.00 304

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1748  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1748 Exhibit 13-8 4600 No

VFO = VF - VR 1444 Exhibit 13-8 4600 No

VR 304 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1748 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R

 = 16.5 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.325 (Exhibit 13-12) 

S
R
= 54.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 54.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Hwy

Agency or Company Kittelson & Associates Junction Flyover Interchange On-Ramp

Date Performed 12/18/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 AM Peak Analysis Year Flyover Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 1693 

Ramp Volume, V
R 93 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1693 0.94 Level 7 0 0.966 1.00 1864

 Ramp 93 0.94 Level 7 0 0.966 1.00 102

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1864   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1966  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1966   Exhibit 13-8 4600:All No V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 14.5 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.259 (Exibit 13-11) 

S
R
= 55.3 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 55.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Hwy

Agency or Company Kittelson & Associates Junction Flyover Interchange On-Ramp

Date Performed 12/18/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 PM Peak Analysis Year Flyover Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 1312 

Ramp Volume, V
R 92 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 4500  ft 

V
D
 = 283  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1312 0.94 Level 7 0 0.966 1.00 1445

 Ramp 92 0.94 Level 7 0 0.966 1.00 101

 UpStream

 DownStream 283 0.94 Level 7 0 0.966 1.00 312

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1445   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1546  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1546   Exhibit 13-8 4600:All No V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 11.2 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.249 (Exibit 13-11) 

S
R
= 55.5 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 55.5 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2016 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.90 Generated:  12/28/2018    10:52 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

12/28/2018file:///C:/Users/lnguyen/AppData/Local/Temp/r2k367F.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel SB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of Lakeview Dr Off-
Ramp 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 AM Peak Analysis Year
Diamond Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 760 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Grade 

DDHV = AADT x K x D veh/h Grade      0.00%       Length 0.00mi 

                     Up/Down % 0.00 

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
418 pc/h/ln

S 60.0 mph 

D = vp / S 7.0 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel SB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of Lakeview Dr Off-
Ramp 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 PM Peak Analysis Year
Diamond Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1902 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
1047 pc/h/ln

S 60.0 mph 

D = vp / S 17.5 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel SB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of AK Railroad Spur 
Line 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 AM Peak Analysis Year
Diamond Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 940 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
517 pc/h/ln

S 60.0 mph 

D = vp / S 8.6 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel SB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of AK Railroad Spur 
Line 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 PM Peak Analysis Year
Diamond Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2447 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
1347 pc/h/ln

S 60.0 mph 

D = vp / S 22.5 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Highway

Agency or Company Kittelson & Associates Junction Diamond Interchange Off-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 AM Peak Analysis Year
Diamond Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 200 

Freeway Volume, V
F 760 

Ramp Volume, V
R 21 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 760 0.94 Level 7 0 0.966 1.00 837

 Ramp 21 0.94 Level 7 0 0.966 1.00 23

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 837  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

V
F 837 Exhibit 13-8 4600 No

V
FO

 = V
F

- V
R 814 Exhibit 13-8 4600 No

V
R 23 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 837 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 9.7 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.300 (Exhibit 13-12) 

S
R
= 54.6 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 54.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Highway

Agency or Company Kittelson & Associates Junction Diamond Interchange Off-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 PM Peak Analysis Year
Diamond Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 200 

Freeway Volume, V
F 1902 

Ramp Volume, V
R 21 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1902 0.94 Level 7 0 0.966 1.00 2094

 Ramp 21 0.94 Level 7 0 0.966 1.00 23

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2094  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

V
F 2094 Exhibit 13-8 4600 No

V
FO

 = V
F

- V
R 2071 Exhibit 13-8 4600 No

V
R 23 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2094 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 20.5 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.300 (Exhibit 13-12) 

S
R
= 54.6 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 54.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Highway

Agency or Company Kittelson & Associates Junction Lakeview Drive

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 AM Peak Analysis Year
Diamond Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 250 

Freeway Volume, V
F 860 

Ramp Volume, V
R 100 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 860 0.94 Level 7 0 0.966 1.00 947

 Ramp 100 0.94 Level 7 0 0.966 1.00 110

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 947  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

V
F 947 Exhibit 13-8 4600 No

V
FO

 = V
F

- V
R 837 Exhibit 13-8 4600 No

V
R 110 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 947 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 10.1 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.438 (Exhibit 13-12) 

S
R
= 52.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 52.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Highway

Agency or Company Kittelson & Associates Junction Lakeview Drive

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 PM Peak Analysis Year Diamond Concept 2/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 250 

Freeway Volume, VF 1988 

Ramp Volume, V
R 86 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1988 0.94 Level 7 0 0.966 1.00 2189

 Ramp 86 0.94 Level 7 0 0.966 1.00 95

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

LEQ =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

PFD = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2189  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2189 Exhibit 13-8 4600 No

VFO = VF - VR 2094 Exhibit 13-8 4600 No

VR 95 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2189 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R

 = 20.8 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.437 (Exhibit 13-12) 

S
R
= 52.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 52.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Hwy

Agency or Company Kittelson & Associates Junction Diamond Interchange On-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 AM Peak Analysis Year
Diamond Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 739 

Ramp Volume, V
R 201 

Freeway Free-Flow Speed, SFF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 739 0.94 Level 7 0 0.966 1.00 814

 Ramp 201 0.94 Level 7 0 0.966 1.00 221

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 814   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1035  Exhibit 13-8 No 

V
F Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1035   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 7.2 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.242 (Exibit 13-11) 

SR= 55.6 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 55.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel SB Richardson Hwy

Agency or Company Kittelson & Associates Junction Diamond Interchange On-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 PM Peak Analysis Year
Diamond Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 1881 

Ramp Volume, V
R 566 

Freeway Free-Flow Speed, SFF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1881 0.94 Level 7 0 0.966 1.00 2071

 Ramp 566 0.94 Level 7 0 0.966 1.00 623

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2071   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2694  Exhibit 13-8 No 

V
F Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2694   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 19.9 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.289 (Exibit 13-11) 

SR= 54.8 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 54.8 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
West of AK Railroad Spur 
Line 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 AM Peak Analysis Year
Diamond Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2237 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
1232 pc/h/ln

S 60.0 mph 

D = vp / S 20.5 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
West of AK Railroad Spur 
Line 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 PM Peak Analysis Year
Diamond Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1595 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
878 pc/h/ln

S 60.0 mph 

D = vp / S 14.6 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of Denali Park Off-
Ramp 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 AM Peak Analysis Year
Diamond Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1787 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
984 pc/h/ln

S 60.0 mph 

D = vp / S 16.4 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst LTN Highway/Direction of Travel NB Richardson Highway 

Agency or Company Kittelson & Associates From/To
East of Denali Park Off-
Ramp 

Date Performed 12/18/2018 Jurisdiction DOT&PF 

Analysis Time Period Year 2045 PM Peak Analysis Year
Diamond Concept w/ Base 
Access 

Project Description  Richardson Highway MP 359 Grade Separated Facility 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1405 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, P
T 7 

Peak-Hr Prop. of AADT, K %RVs, P
R 0 

Peak-Hr Direction Prop, D General Terrain: Level 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 2 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 60.0 mph 

Base free-flow Speed, 
BFFS

mph 

 f
LW mph 

 fLC mph 

 TRD Adjustment mph 

 FFS 60.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x fp)
773 pc/h/ln

S 60.0 mph 

D = vp / S 12.9 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Highway

Agency or Company Kittelson & Associates Junction Diamond Interchange Off-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 AM Peak Analysis Year
Diamond Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 300 

Freeway Volume, V
F 2237 

Ramp Volume, V
R 544 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2237 0.94 Level 7 0 0.966 1.00 2463

 Ramp 544 0.94 Level 7 0 0.966 1.00 599

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2463  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

V
F 2463 Exhibit 13-8 4600 No

V
FO

 = V
F

- V
R 1864 Exhibit 13-8 4600 No

V
R 599 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2463 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 22.7 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.352 (Exhibit 13-12) 

S
R
= 53.7 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 53.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Highway

Agency or Company Kittelson & Associates Junction Diamond Interchange Off-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 PM Peak Analysis Year
Diamond Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 300 

Freeway Volume, V
F 1595 

Ramp Volume, V
R 283 

Freeway Free-Flow Speed, S
FF 60.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1595 0.94 Level 7 0 0.966 1.00 1756

 Ramp 283 0.94 Level 7 0 0.966 1.00 312

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1756  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

V
F 1756 Exhibit 13-8 4600 No

V
FO

 = V
F

- V
R 1444 Exhibit 13-8 4600 No

V
R 312 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1756 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 16.7 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.326 (Exhibit 13-12) 

S
R
= 54.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 54.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Hwy

Agency or Company Kittelson & Associates Junction Diamond Interchange On-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 AM Peak Analysis Year
Diamond Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1200 

Deceleration Lane Length L
D

Freeway Volume, V
F 1693 

Ramp Volume, V
R 94 

Freeway Free-Flow Speed, SFF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1693 0.94 Level 7 0 0.966 1.00 1864

 Ramp 94 0.94 Level 7 0 0.966 1.00 103

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1864   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1967  Exhibit 13-8 No 

V
F Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1967   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 13.2 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.241 (Exibit 13-11) 

SR= 55.7 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 55.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst LTN Freeway/Dir of Travel NB Richardson Hwy

Agency or Company Kittelson & Associates Junction Diamond Interchange On-Ramp

Date Performed 12/17/2018 Jurisdiction DOT&PF

Analysis Time Period Year 2045 PM Peak Analysis Year
Diamond Concept w/ Base Access

Project Description    Richardson Highway MP 359 Grade Separated Facility 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1200 

Deceleration Lane Length L
D

Freeway Volume, V
F 1312 

Ramp Volume, V
R 93 

Freeway Free-Flow Speed, SFF 60.0 

Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1312 0.94 Level 7 0 0.966 1.00 1445

 Ramp 93 0.94 Level 7 0 0.966 1.00 102

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1445   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1547  Exhibit 13-8 No 

V
F Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1547   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 10.0 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.231 (Exibit 13-11) 

SR= 55.8 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 55.8 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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APPENDIX D 
 
 

PAVEMENT DESIGN 
  



Richardson Highway MP 359 Railroad Grade Sepparated Facility Z607340000/0AA24033 1/26/2021 Project Status
New Design James McCurtaain US Customary All layer damagges less than 1000%.

Tire Load (lbs) Loaad Description: ESAL

Project Location: FAIRBANKS INTL AP 4500 Load Loc (in)

Deesign Tire Press. (psi) X: 0 13.5
Design AADT: 26,000 Loadings 110 Y: 0 0

Spring%: 8 4899,339 Eval Loc (in)

Summer%: 33 2,018,524 X: 0 6.75

Fall%: 17 1,0339,846 Y: 0 0

Winter%: 42 2,5669,031
Total%: 100 6,116,740

Critical Z Asphalt Poisson's Tensile Compressive Million Cycles Past Future Total
Layer Coordinate (in) Properties Season Modulus (Ksi) Ratio Micro Strain Stress (psi) to Failure Damage (%) Damage (%) Damage (%)

Air%: 5 Spring 350 0.30 92 39.32 0.00 1.24 1.24

Thickness (in): 4 3.99 Asphalt%: 5.5 Summer 300 0.30 88 52.20 0.00 3.87 3.87

Name:sphalt Concrete (4Unmodified Asph Density (pcf) 148 Fall 300 0.30 88 52.20 0.00 1.99 1.99
Use TAI: Yes Winter 1200 0.30 31 501.44 0.00 0.51 0.51

Total Damage: 0.00 7.61 7.61

Air%: 6 Spring 200 0.35 166 3.43 0.00 14.25 14.25

Thickness (in): 4 7.99 Asphalt%: 4.5 Summer 200 0.35 159 3.99 0.00 50.54 50.54

Name: 4-5% Asphalt Treated Base Density (pcf) 145 Fall 200 0.35 159 3.99 0.00 26.03 26.03
Use TAI: Yes Winter 600 0.35 59 41.22 0.00 6.23 6.23

Total Damage: 0.00 97.05 97.05

Air%: Spring 35 0.40 13.7 8.42 0.00 5.81 5.81

Thickness (in): 8 8.01 Asphalt%: Summer 40 0.40 15.1 9.52 0.00 21.21 21.21

Name: Subbase F P200<6% Density: Fall 40 0.40 15.1 9.52 0.00 10.92 10.92
Use TAI: Winter 90 0.40 12.2 267.16 0.00 0.96 0.96

Total Damage: 0.00 38.90 38.90

Air%: Spring 35 0.40 6.8 84.37 0.00 0.58 0.58

Thickness (in): 24 16.01 Asphalt%: Summer 40 0.40 7.2 106.11 0.00 1.90 1.90

Name: Select A P200<6% Density: Fall 40 0.40 7.2 106.11 0.00 0.98 0.98
Use TAI: Winter 90 0.40 6.0 2764.00 0.00 0.09 0.09

Total Damage: 0.00 3.55 3.55

Spring 10 0.40 1.2 256.83 0.00 0.19 0.19

Thickness (in): 0 40.01 Summer 10 0.40 1.2 287.03 0.00 0.70 0.70

Name: Select B P200<18% Fall 10 0.40 1.2 287.03 0.00 0.36 0.36

Winter 10 0.40 0.7 1827.46 0.00 0.14 0.14

Total Damage: 0.00 1.39 1.39

C:\AKDOT&PF\Alaska Flexible Pavement Design\My FPD  Projects\Richardsson Highway MP  359 Railroad Gradde Separated Facility.xml

Approved-Jeff Currey, P.E. 
NR Mat'ls Engr 3-4-21
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Richardson Highway MP 359 Railroad Grade Separated Facility 11/4/2020

FR STA TO STA OFF
LENGTH 

(FT)
UTILITY DESCRIPTION CONFLICT ADJ/REL/SAL NOTES

1064+05 RT ARRC Railroad advanced warning 
signal

Railroad to be grade separated. Signal no longer required. Salvage.

1064+05 LT ARRC Railroad advanced warning 
signal

Railroad to be grade separated. Signal no longer required. Salvage.

1068+58 RT ARRC Railroad signal/gate Railroad to be grade separated. Signal no longer required. Salvage.

1068+64 LT ARRC Railroad signal/gate Railroad to be grade separated. Signal no longer required. Salvage.

2068+50 RT ARRC Railroad signal/gate Railroad to be grade separated. Signal no longer required. Salvage.

2068+53 LT ARRC Railroad signal/gate Railroad to be grade separated. Signal no longer required. Salvage.

2073+15 RT ARRC Railroad advanced warning 
signal

Railroad to be grade separated. Signal no longer required. Salvage.

2073+15 LT ARRC Railroad advanced warning 
signal

Railroad to be grade separated. Signal no longer required. Salvage.

1068+15 1069+98 RT 183 AC Underground comm Comm is adjacent to grade separation. Possible conflicts 
with roadway slopes.

Possible relocation.

1061+21 1078+93 RT 1772 GVEA Overhead electric Overhead electric lines runs parallel on south side of 
roadway. Several pole conflicts with roadway slopes.

Possible relocation/adjust.

1071+08 1071+44 LT/RT 244 GVEA Overhead electric Overhead electric line crosses the roadway near the 
railroad.

Relocate/adjust.

UTILITY CONFLICT TABLE
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