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PROJECT SUMMARY 
The intent of this document is to guide the City of Kelso in planning, designing, and constructing 
multi-modal transportation improvements in the Talley Way corridor area. This document looks 
at the following items and provides overall review and guidance: 

 Traffic Data: Review the available traffic data and provide a recommendation for lane 
configuration. 

 Access Management: Provide guidance for implementing the City’s access 
management plan. 

 Roadway Typical Section: Review a typical section consistent with a minor arterial 
roadway section. 

 Bridge Assessment: Review the existing bridge and examine replacement or widening 
of the structure. 

 Stormwater Management: Determine the necessary steps to develop a stormwater 
management plan. 

 Budgets: Develop project budget and schedules for corridor improvements. 
 Funding Strategies: Develop funding strategies for corridor improvements. 

As the roadway improvements occur along this corridor, the implementation strategies developed 
in this document will need to be revised and updated to accurately reflect the current situation. 
These strategies and guidelines are not static. The assumptions and guidelines will need to be 
revised and updated accordingly as the corridor develops or if this project is developed in 
multiple phases. In other words this document cannot be considered the final solution or answer 
given the revolving nature of project needs including: funding requirements, environmental 
changes, property development along the corridor, and other unforeseen items. 

1 PROJECT DESCRIPTION 
The Talley Way corridor runs through an industrial area located south of the city center and 
accesses I-5 via the SR432 Talley Way interchange. The corridor is currently a two lane section 
with typically no curb and some ditch sections along the roadway. There are currently no 
signalized intersections and the side streets are stop controlled. 

The City of Kelso anticipates growth in this area and increased traffic volumes predominantly 
from new development near the new SR-432/I-5/Talley Way interchange. This document reviews 
the existing conditions, proposed development(s), and future plans for the area and provides 
documentation on the steps to improve the Talley Way corridor. 
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2 SUMMARY OF FINDINGS 
The following summarizes the recommendation or findings in a bullet point format. The complete 
text and discussion can be found in the appendices following this section. 

2.1 TRAFFIC ANALYSIS  

 Given the estimated volumes, a three-lane roadway section should provide for 
adequate operations through year 2030 throughout the study corridor. 

 The potential development south of the interchange will have operational 
impacts to the ramp terminal intersection with Talley Way and will be 
addressed with a proposed interchange improvement project.  

 A signal would not be warranted at the intersection of Colorado Street and 
13th Avenue for any of the analyzed scenarios. 

2.2 ROADWAY CONCEPTS  

 Further study of potential roadway alignments will be needed when the impact 
from the airport expansion is known and the SR 432 interchange is built. 

 A ditch section accommodates the industrial nature of this corridor and 
provides a cost effective solution for storm runoff and water quality treatment 
issues. 

 Use of the full 100 foot width Right of Way (ROW) is recommended: 

• The proposed 3-lane section with a ditch uses the entire 100 foot ROW 
width and any decrease in ROW width would reduce options for the 
stormwater quality or conveyance system along this corridor.  

• Allows for the greatest flexibility for future needs. Although not 
anticipated, this width would allow for potential widening of roadway for 
right turn lanes, additional or dual left turn lanes, etc...  

 Expanding the existing ROW on the south end of Talley Way to create a 
consistent 100 ft ROW section throughout the corridor is recommended.  

 The proposed 3-lane section is slightly modified from a standard City of Kelso 
section and either a variance to the standard or a modification to the standards 
would be needed. 

2.3 ACCESS MANAGMENT PLAN 

 Developing an access management plan to be implemented with the 
reconstruction of Talley Way will enable the City of Kelso and business 
owners to better define and designate driveways and create a safer and more 
efficient roadway that can benefit all users.  

 While determining spacing standards and design criteria for public and private 
access points is a key element of an access management plan, understanding 
the needs of a business and the limitations of internal site circulation must also 
be considered in the process. 

 Where possible, efforts should be made to meet both the design standards on 
safe spacing and the access needs of the individual parcels. 
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 Developing roadway standards that are specific to industrial areas should be 
considered.   

 "Longview-Kelso Urban Area Access Management for Roads and Streets" 
identifies recommended access spacing standards for public streets and 
driveways. 

 Access standards need to address heavy vehicle needs (i.e. truck turning radii, 
on-site circulation, need for multiple access points, etc.) 

 Existing lot sizes may not permit compliance with minor arterial standards in 
all cases and may warrant considering “industrial” classification standard. 

2.4 TALLEY WAY BRIDGE ASSESSMENT 

 Further study is recommended which should include a review of the 
applicable design codes and application, construction issues, and maintenance 
of traffic, comparative benefits and costs. 

 Preliminary review indicates the existing bridge may be maintained under the 
following scenarios: 

• New and separate structure adjacent to the existing bridge (with minimum 
5 to 6 foot separation) 

• Widen to one side (essentially a new structure adjacent to the existing; this 
option depends on the recommended alignment and typical section) 

 Some initial concerns include bridge rail upgrades, seismic upgrades, and 
cross slope grade issues, among others. 

• Replacement of the bridge would be recommended if new alignment 
across the Coweeman River is proposed.   

2.5 STORMWATER MANAGEMENT PLAN 

 A stormwater management plan will enable the City of Kelso and business 
owners to better manage the entire drainage area by preventing future 
drainage problems, addressing existing drainage problems, preserving the 
natural and beneficial functions of the drainage system and preserving and 
enhancing stormwater quality.   

 Further evaluation will be needed to determine if an open ditch system, closed 
pipe system, or a combination of the above is the most appropriate 
conveyance system for the corridor. 

 Further study is needed to review an open conveyance system along Talley 
Way, which may include a water quality component such as a swale, media 
filter drain, compost amended vegetated filter strip, etc., to treat roadway 
runoff.     

 Initial stormwater quality options for the corridor are listed below: 

• Additional review of a “regional” facility option is needed to determine 
the placement and area to be treated by such options as a created wetland, 
pond treatment, etc., potentially near the Baker lift station. 
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• Another option for review is an open conveyance system along Talley 
Way such as a swale or filter strip that is intended to serve as a “regional” 
treatment system to treat both roadway and other areas.    

2.6 DESIGN AND CONSTRUCTION SCHEDULE AND BUDGETS  

 The schedule and costs are conceptual in nature and will need to be updated as 
the project progresses or as elements in the corridor change.  

 The current planning level construction costs range from $7.4 to $11.8 million 
based on the alignment and bridge replacement options. 

 The project may be able to meet the overall goal of the corridor by 
constructing improvements in phases as external factors impact the corridor.  

 The completion of the following items will help to solidify the direction and 
overall costs for the Talley Way corridor project and these include:   

• Completion of a Stormwater master plan for the corridor and basin. 
• Completion of an access management plan for the corridor. 
• Determination of the impacts to the corridor by the airport expansion. 
• Completion of the final design of the SR 432 interchanges by WSDOT to 

determine if there are impacts to the alignment and other elements of this 
project. 

2.7 FUNDING STRATEGIES  

 To increase the chance of leveraging various funding sources in the future, 
develop a persuasive discussion that highlights and connects numerous issues 
which include the following: 

• Transportation 
• Storm water 
• The airport 
• New development to the south 

 Discuss the funding strategy with local, state and federal officials to assess 
their willingness to help, hear their suggestions, make revisions and prepare 
for next steps. This is an excellent area in which the city council can help.  

 Nurture a Talley Way coalition of public and private interests to support the 
project and gauge their interests.  The coalition might include the following: 

• The City 
• Airport interests 
• Property owners adjacent to Talley Way 
• Development interests south of Highway 432 
• Community groups such as the Kelso-Longview Chamber of Commerce 
• Any organized supporters of trails, bike paths, and natural stormwater 

treatment. Initially, this group might meet infrequently. As events unfold 
that indicate possible funding opportunities, the group can gather more 
often.  
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 The City must develop solid technical information to assess choices.  In 
preparing to request funding, knowing how much to request and avoiding 
amending (increasing) the request in the future, are very important.  In the 
event opportunities arise in which segments of the project might proceed, 
basic project phasing estimates should be developed (i.e. the airport expands 
and a portion of Talley Way is rebuilt).  

3 APPENDICES 
Appendix A – ROADWAY CONCEPTS 

Appendix B – TRAFFIC ANALYSIS 

Appendix C – ACCESS MANAGEMENT PLAN 

Appendix D – TALLEY WAY BRIDGE ASSESSMENT 

Appendix E – STORMWATER MANAGEMENT 

Appendix F – DESIGN AND CONSTRUCTION SCHEDULE AND BUDGETS 

Appendix G – FUNDING STRATEGIES 
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Synchro Operational Outputs 



HCM Unsignalized Intersection Capacity Analysis 2008 Existing Conditons
1: SR 432 WB Ramps & Talley Way PM Peak Hour

Talley Way Corridor Study Synchro 7 -  Report, 2/21/2009

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 40 175 125 10 190 75

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 44 192 137 11 209 82

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 643 143 137

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 643 143 137

tC, single (s) 6.6 6.4 4.3

tC, 2 stage (s)

tF (s) 3.7 3.5 2.4

p0 queue free % 87 77 84

cM capacity (veh/h) 344 854 1332

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 236 148 291

Volume Left 44 0 209

Volume Right 192 11 0

cSH 669 1700 1332

Volume to Capacity 0.35 0.09 0.16

Queue Length 95th (ft) 40 0 14

Control Delay (s) 13.3 0.0 6.3

Lane LOS B A

Approach Delay (s) 13.3 0.0 6.3

Approach LOS B

Intersection Summary

Average Delay 7.3

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15
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2: Colorado Street & S. 13th Avenue PM Peak Hour

Talley Way Corridor Study Synchro 7 -  Report, 2/21/2009

David Evans and Associates, Inc. Page 2

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

Lane Configurations

Volume (veh/h) 5 20 5 5 25 250 5 35 5 170 20 5

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.73 0.73 0.73 0.85 0.85 0.85 0.88 0.88 0.88 0.86 0.86 0.86

Hourly flow rate (vph) 7 27 7 6 29 294 6 40 6 198 23 6

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 29 34 250 86 31 258 236 176

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 29 34 250 86 31 258 236 176

tC, single (s) 4.1 4.6 7.1 6.5 6.9 7.2 6.7 6.2

tC, 2 stage (s)

tF (s) 2.2 2.7 3.5 4.0 3.9 3.6 4.2 3.3

p0 queue free % 100 100 99 95 99 70 96 99

cM capacity (veh/h) 1597 1317 678 801 884 652 632 872

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

Volume Total 41 329 51 198 29

Volume Left 7 6 6 198 0

Volume Right 7 294 6 0 6

cSH 1597 1317 794 652 669

Volume to Capacity 0.00 0.00 0.06 0.30 0.04

Queue Length 95th (ft) 0 0 5 32 3

Control Delay (s) 1.2 0.2 9.8 12.9 10.6

Lane LOS A A A B B

Approach Delay (s) 1.2 0.2 9.8 12.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15
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3: Parrot Way & Talley Way PM Peak Hour
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 75 25 275 190 5

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 82 27 299 207 5

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 562 209 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 562 209 212

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 98

cM capacity (veh/h) 478 831 1358

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 87 326 212

Volume Left 5 27 0

Volume Right 82 0 5

cSH 794 1358 1700

Volume to Capacity 0.11 0.02 0.12

Queue Length 95th (ft) 9 2 0

Control Delay (s) 10.1 0.8 0.0

Lane LOS B A

Approach Delay (s) 10.1 0.8 0.0

Approach LOS B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 Future Conditions - PM Peak
1: SR 432 WB Ramps & Talley Way 1% Growth

Talley Way Corridor Study Synchro 7 -  Report, 2/23/2009

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 50 215 155 10 230 90

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 55 236 170 11 253 99

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 775 170 170

vC1, stage 1 conf vol 170

vC2, stage 2 conf vol 604

vCu, unblocked vol 775 170 170

tC, single (s) 6.6 6.4 4.3

tC, 2 stage (s) 5.6

tF (s) 3.7 3.5 2.4

p0 queue free % 86 71 80

cM capacity (veh/h) 393 824 1294

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

Volume Total 55 236 170 11 168 183

Volume Left 55 0 0 0 168 84

Volume Right 0 236 0 11 0 0

cSH 393 824 1700 1700 1294 1294

Volume to Capacity 0.14 0.29 0.10 0.01 0.20 0.20

Queue Length 95th (ft) 12 30 0 0 18 18

Control Delay (s) 15.6 11.1 0.0 0.0 8.5 4.8

Lane LOS C B A A

Approach Delay (s) 12.0 0.0 6.6

Approach LOS B

Intersection Summary

Average Delay 7.0

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Talley Way Corridor Study Synchro 7 -  Report, 2/23/2009

David Evans and Associates, Inc. Page 2

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

Lane Configurations

Volume (veh/h) 5 25 5 5 30 305 5 45 5 205 25 5

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.73 0.73 0.73 0.85 0.85 0.85 0.88 0.88 0.88 0.86 0.86 0.86

Hourly flow rate (vph) 7 34 7 6 35 359 6 51 6 238 29 6

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 35 41 119 98 38 130 102 35

vC1, stage 1 conf vol 51 51 47 47

vC2, stage 2 conf vol 67 47 83 55

vCu, unblocked vol 35 41 119 98 38 130 102 35

tC, single (s) 4.1 4.6 7.1 6.5 6.9 7.2 6.7 6.2

tC, 2 stage (s) 6.1 5.5 6.2 5.7

tF (s) 2.2 2.7 3.5 4.0 3.9 3.6 4.2 3.3

p0 queue free % 100 100 99 94 99 71 96 99

cM capacity (veh/h) 1589 1309 866 810 876 820 771 1043

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

Volume Total 48 41 359 62 238 35

Volume Left 7 6 0 6 238 0

Volume Right 7 0 359 6 0 6

cSH 1589 1309 1700 821 820 806

Volume to Capacity 0.00 0.00 0.21 0.08 0.29 0.04

Queue Length 95th (ft) 0 0 0 6 30 3

Control Delay (s) 1.1 1.1 0.0 9.7 11.2 9.7

Lane LOS A A A B A

Approach Delay (s) 1.1 0.1 9.7 11.0

Approach LOS A B

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 35.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 90 35 335 230 5

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 98 38 364 250 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 693 253 255

vC1, stage 1 conf vol 253

vC2, stage 2 conf vol 440

vCu, unblocked vol 693 253 255

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 88 97

cM capacity (veh/h) 574 786 1310

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

Volume Total 103 38 364 255

Volume Left 5 38 0 0

Volume Right 98 0 0 5

cSH 771 1310 1700 1700

Volume to Capacity 0.13 0.03 0.21 0.15

Queue Length 95th (ft) 12 2 0 0

Control Delay (s) 10.4 7.8 0.0 0.0

Lane LOS B A

Approach Delay (s) 10.4 0.7 0.0

Approach LOS B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 31.6% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 435 250 395 665 275 180

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 478 275 434 731 302 198

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 1236 434 434

vC1, stage 1 conf vol 434

vC2, stage 2 conf vol 802

vCu, unblocked vol 1236 434 434

tC, single (s) 6.4 6.4 4.3

tC, 2 stage (s) 5.4

tF (s) 3.5 3.5 2.4

p0 queue free % 0 53 71

cM capacity (veh/h) 287 582 1027

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

Volume Total 478 275 434 731 302 198

Volume Left 478 0 0 0 302 0

Volume Right 0 275 0 731 0 0

cSH 287 582 1700 1700 1027 1700

Volume to Capacity 1.66 0.47 0.26 0.43 0.29 0.12

Queue Length 95th (ft) 746 63 0 0 31 0

Control Delay (s) 345.1 16.6 0.0 0.0 10.0 0.0

Lane LOS F C A

Approach Delay (s) 225.2 0.0 6.0

Approach LOS F

Intersection Summary

Average Delay 71.4

Intersection Capacity Utilization 70.1% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 Future Conditions - PM Peak
2: Colorado Street & S. 13th Avenue 2% Growth + Development

Talley Way Corridor Study Synchro 7 -  Report, 2/23/2009

David Evans and Associates, Inc. Page 2

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

Lane Configurations

Volume (veh/h) 5 35 5 10 55 575 5 50 10 310 30 5

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.73 0.73 0.73 0.85 0.85 0.85 0.88 0.88 0.88 0.86 0.86 0.86

Hourly flow rate (vph) 7 48 7 12 65 676 6 57 11 360 35 6

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 65 55 177 153 51 193 157 65

vC1, stage 1 conf vol 65 65 88 88

vC2, stage 2 conf vol 111 88 105 68

vCu, unblocked vol 65 55 177 153 51 193 157 65

tC, single (s) 4.1 4.5 7.1 6.5 6.6 7.2 6.7 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.7

tF (s) 2.2 2.6 3.5 4.0 3.7 3.5 4.2 3.3

p0 queue free % 100 99 99 93 99 53 95 99

cM capacity (veh/h) 1537 1339 808 774 919 772 737 1005

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

Volume Total 62 76 676 74 360 41

Volume Left 7 12 0 6 360 0

Volume Right 7 0 676 11 0 6

cSH 1537 1339 1700 796 772 766

Volume to Capacity 0.00 0.01 0.40 0.09 0.47 0.05

Queue Length 95th (ft) 0 1 0 8 63 4

Control Delay (s) 0.8 1.2 0.0 10.0 13.7 10.0

Lane LOS A A A B A

Approach Delay (s) 0.8 0.1 10.0 13.3

Approach LOS A B

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 15 110 35 625 345 10

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 120 38 679 375 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1136 380 386

vC1, stage 1 conf vol 380

vC2, stage 2 conf vol 755

vCu, unblocked vol 1136 380 386

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 96 82 97

cM capacity (veh/h) 407 667 1173

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

Volume Total 136 38 679 386

Volume Left 16 38 0 0

Volume Right 120 0 0 11

cSH 619 1173 1700 1700

Volume to Capacity 0.22 0.03 0.40 0.23

Queue Length 95th (ft) 21 3 0 0

Control Delay (s) 12.4 8.2 0.0 0.0

Lane LOS B A

Approach Delay (s) 12.4 0.4 0.0

Approach LOS B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 450 330 450 670 355 215

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 495 363 495 736 390 236

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 1511 495 495

vC1, stage 1 conf vol 495

vC2, stage 2 conf vol 1016

vCu, unblocked vol 1511 495 495

tC, single (s) 6.5 6.4 4.3

tC, 2 stage (s) 5.5

tF (s) 3.6 3.5 2.4

p0 queue free % 0 32 60

cM capacity (veh/h) 195 537 973

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

Volume Total 495 363 495 736 390 236

Volume Left 495 0 0 0 390 0

Volume Right 0 363 0 736 0 0

cSH 195 537 1700 1700 973 1700

Volume to Capacity 2.53 0.68 0.29 0.43 0.40 0.14

Queue Length 95th (ft) 1046 127 0 0 49 0

Control Delay (s) 742.4 24.6 0.0 0.0 11.1 0.0

Lane LOS F C B

Approach Delay (s) 438.7 0.0 6.9

Approach LOS F

Intersection Summary

Average Delay 140.1

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 45 10 15 55 665 10 65 10 380 40 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.73 0.73 0.73 0.85 0.85 0.85 0.88 0.88 0.88 0.86 0.86 0.86

Hourly flow rate (vph) 14 62 14 18 65 782 11 74 11 442 47 12

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 65 75 231 196 68 244 203 65

vC1, stage 1 conf vol 96 96 100 100

vC2, stage 2 conf vol 135 100 144 103

vCu, unblocked vol 65 75 231 196 68 244 203 65

tC, single (s) 4.1 4.5 7.1 6.5 6.8 7.2 6.7 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.7

tF (s) 2.2 2.6 3.5 4.0 3.8 3.5 4.2 3.3

p0 queue free % 99 99 98 90 99 38 93 99

cM capacity (veh/h) 1537 1314 752 745 854 710 705 1005

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

Volume Total 89 82 782 97 442 58

Volume Left 14 18 0 11 442 0

Volume Right 14 0 782 11 0 12

cSH 1537 1314 1700 757 710 750

Volume to Capacity 0.01 0.01 0.46 0.13 0.62 0.08

Queue Length 95th (ft) 1 1 0 11 109 6

Control Delay (s) 1.2 1.8 0.0 10.4 18.1 10.2

Lane LOS A A B C B

Approach Delay (s) 1.2 0.2 10.4 17.1

Approach LOS B C

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 15 145 50 625 425 10

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 158 54 679 462 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1255 467 473

vC1, stage 1 conf vol 467

vC2, stage 2 conf vol 788

vCu, unblocked vol 1255 467 473

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 96 74 95

cM capacity (veh/h) 377 596 1089

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

Volume Total 174 54 679 473

Volume Left 16 54 0 0

Volume Right 158 0 0 11

cSH 565 1089 1700 1700

Volume to Capacity 0.31 0.05 0.40 0.28

Queue Length 95th (ft) 33 4 0 0

Control Delay (s) 14.2 8.5 0.0 0.0

Lane LOS B A

Approach Delay (s) 14.2 0.6 0.0

Approach LOS B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 450 330 450 670 355 215

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1703 1324 1696 1583 1480 1652

Flt Permitted 0.95 1.00 1.00 1.00 0.15 1.00

Satd. Flow (perm) 1703 1324 1696 1583 231 1652

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 495 363 495 736 390 236

RTOR Reduction (vph) 0 61 0 486 0 0

Lane Group Flow (vph) 495 302 495 250 390 236

Heavy Vehicles (%) 6% 22% 12% 2% 22% 15%

Turn Type pm+ov Perm pm+pt

Protected Phases 8 1 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 22.8 39.5 23.0 23.0 43.7 43.7

Effective Green, g (s) 22.8 39.5 23.0 23.0 43.7 43.7

Actuated g/C Ratio 0.31 0.53 0.31 0.31 0.59 0.59

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 521 773 524 489 415 969

v/s Ratio Prot c0.29 0.09 0.29 c0.21 0.14

v/s Ratio Perm 0.14 0.16 c0.34

v/c Ratio 0.95 0.39 0.94 0.51 0.94 0.24

Uniform Delay, d1 25.3 10.4 25.1 21.1 19.2 7.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 27.3 0.3 26.0 0.9 29.0 0.1

Delay (s) 52.6 10.7 51.1 22.0 48.2 7.6

Level of Service D B D C D A

Approach Delay (s) 34.9 33.7 32.9

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 33.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 74.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 450 330 450 670 355 215

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3303 1324 1696 1583 1480 1652

Flt Permitted 0.95 1.00 1.00 1.00 0.18 1.00

Satd. Flow (perm) 3303 1324 1696 1583 285 1652

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 495 363 495 736 390 236

RTOR Reduction (vph) 0 68 0 467 0 0

Lane Group Flow (vph) 495 295 495 269 390 236

Heavy Vehicles (%) 6% 22% 12% 2% 22% 15%

Turn Type pm+ov Perm pm+pt

Protected Phases 8 1 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.2 31.5 22.6 22.6 42.9 42.9

Effective Green, g (s) 15.2 31.5 22.6 22.6 42.9 42.9

Actuated g/C Ratio 0.23 0.48 0.34 0.34 0.65 0.65

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 760 711 580 541 480 1072

v/s Ratio Prot c0.15 0.10 0.29 c0.20 0.14

v/s Ratio Perm 0.12 0.17 c0.33

v/c Ratio 0.65 0.41 0.85 0.50 0.81 0.22

Uniform Delay, d1 23.0 11.3 20.2 17.2 12.9 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 0.4 11.7 0.7 10.1 0.1

Delay (s) 25.1 11.7 31.9 18.0 23.0 4.9

Level of Service C B C B C A

Approach Delay (s) 19.4 23.6 16.2

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 20.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 66.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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TECHNICAL MEMORANDUM 

Access Management Process 
Talley Way Corridor Transportation Study Implementation Plan 

Prepared by David Evans and Associates, Inc. 

June 23, 2009 

This memorandum presents the elements and considerations for developing an access 
management plan for the Talley Way corridor.  As part of preparing the memorandum, the 
Longview-Kelso Urban Area Access Management for Roads and Streets document was reviewed 
along with Chapter 3 of the City of Kelso Engineering Design Manual.  A summary of the plan 
review is included for reference at the end of this memorandum.   

Need for Developing an Access Management Plan 

Talley Way is classified as a minor arterial roadway and serves primarily industrial uses between 
Colorado Street and SR-432.  The roadway is currently two lanes wide with few curbs and no 
sidewalks.  Most of the businesses and vacant parcels fronting Talley Way do not have clearly 
defined driveways along Talley Way 

With the reconstruction of Talley Way to minor arterial standards that include two through travel 
lanes, a two-way center turn lane, and sidewalks, an access management plan will need to be an 
integral part of the planned improvement. The access management plan will enable the City of 
Kelso and business owners to better define and designate driveways to create a safer and more 
efficient roadway that can benefit all users when Talley Way is improved to urban standards. 

Elements of an Access Management Plan 

The primary goal of an access management program is to enhance mobility and improve safety 
by limiting the number of traffic conflicts associated with cross streets and driveways.  Traffic 
conflicts can be reduced by controlling the frequency, location and orientation of access points 
along the arterial or by separating the conflict areas through traffic operations improvements.  
The strategy for developing a plan for Talley Way should be a balanced, comprehensive program 
that provides reasonable access while maintaining the safety and efficiency of traffic movement.  
Standards should be developed for managing driveway spacing, driveway width, number of 
driveways per property frontage, driveway sight distance, joint driveways, cross access, and 
other access management techniques.  

As the access management plan for Talley Way is developed, business owners should be 
consulted in designating the location and type of driveways.  Understanding the needs of a 
business and the limitations of internal site circulation must be considered in the process.  Where 
possible, efforts should be made to meet both the design standards on safe spacing and the access 
needs of the individual parcels. 
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Minimum Driveway Spacing 

Regulating the minimum spacing of driveways and public street intersections along Talley Way 
will reduce the frequency of conflict by separating adjacent, basic conflict areas and limiting the 
number of basic conflict points per length of roadway.   

Access spacing standards for minor arterial roadways vary by jurisdiction and typically range 
from 300 to 600 feet, depending on posted speed, number of travel lanes, etc.  The Kelso-
Longview plan includes recommended driveway spacing of 360 feet and unsignalized 
intersection spacing of 650 feet for minor arterials.  These standards may be appropriate for 
Talley Way but the plan should examine parcel size and the spacing between intersecting 
roadways before establishing target spacing standards.  

In cases where standard access spacing cannot be met due to the specific characteristics of a 
business and its use, the spacing should not be reduced below the safe stopping sight distance for 
the posted speed on the roadway.  Safe stopping sight distance shall be consistent with AASHTO 
guidelines1.  

Driveway Design 

Regulating driveway design will reduce conflict areas along the Talley Way corridor.  Maximum 
width should be a function of the types of vehicles using a facility as well as the nature of the 
development to be serviced.  Consideration must be given to operating conditions, volume, 
geometry, sight distance, angle of intersection, and alignment (horizontal and vertical). A 
standard City of Kelso driveway approach is generally not suitable for the larger vehicles and the 
City may want to consider using the road approach designs used by WSDOT as shown on exhibit 
1340-5 at the end of this memorandum. 

Factors to consider for driveway design width on a minor arterial are: 

 Width - Recommended driveway widths generally range from a minimum width of 15 
feet to a maximum of 40 feet. For driveways that accommodate large trucks, corner radii 
on driveways should also be considered.   

 Direction - Both two-way and one-way driveways could be permitted on Talley Way but 
appropriate signage is needed to indicate one-way travel.  Internal site circulation may be 
a factor in determining whether a single two-way driveway or a pair of one-way 
driveways is most appropriate.  

 Angle - Two-way driveways should meet the street at a 90-degree angle while one-way 
driveways can be permitted at a 60-degree angle. 

 Maneuvering – All driveways should accommodate direct forward in/out movements 
with no backing or other maneuvering permitted within the street right-of-way. 

                                                 

1 American Association of State Highway and Transportation Officials, A Policy on Geometric Design of Highways 
and Streets, 2004. 
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Number of Driveways per Property Frontage 

Minimizing the number of driveways per length of street reduces the number of basic conflict 
points, the frequency of conflicts, and the severity of conflicts.  There are many different ways to 
minimize the number of driveways per length of roadway.  The number of access points per 
property frontage can be restricted through the following techniques: 

 Limit the number of driveways per property frontage to a single drive, unless the frontage 
exceeds ¼ mile. 

 Restrict access from development located on the corner of a public street intersection to 
access on the cross-street only. 

 Designate the number of driveways permitted to each existing property before 
development, and deny additional driveways regardless of future subdivision of that 
property. 

 Encourage businesses to share driveways when practical. 

Joint and Cross Access 

Permitting joint driveway access and allowing cross access between parking lots are also 
methods of controlling street access.  Joint driveways reduce the number of driveways along the 
roadway by combining the driveways of adjacent properties into one driveway.  Cross access can 
reduce the number of parking lot accesses needed by allowing circulation between lots without 
using the street system.  Joint and cross access can be developed through the following 
techniques: 

 As construction plans are developed or at the permit-authorization stage, encourage 
adjacent property owners to consider joint-use driveways in lieu of separate driveways.  
Driveway pairs with more than 50 vehicles using each driveway per hours are good 
candidates for this technique. 

 As construction plans are developed or at the permit-authorization stage, consolidate 
existing access to sites whenever separate parcels are assembled under one purpose, plan 
entity, or usage. 

Driveway Sight Distance 

Adequate intersection sight distance must be provided at all existing and future signalized and 
unsignalized intersections, including driveways.  Access driveways should not be permitted 
where the sight distance is not adequate to allow a motorist to come to a safe stop.  Access 
driveways should be designed such that they provide adequate intersection sight distance per 
AASHTO guidelines2 and should consider both passenger vehicles and trucks.  The guidelines 

                                                 

2 American Association of State Highway and Transportation Officials, A Policy on Geometric Design of Highways 
and Streets, 2004. 
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recommended minimum sight distances for a typical vehicle to either safely cross the roadway or 
safely merge with mainline traffic when turning left or right from a stopped position at the access 
point. 

Internal Design and Circulation Plans 

As the access management plan for Talley Way is developed, adequate internal on-site 
circulation needs to be considered for all adjacent properties.  An internal design and circulation 
plan should be required during all future site plan approval and access permitting processes.  
Sites having direct access to Talley Way should be designed so that they provide adequate 
handling of limited parking and maneuvering areas, minimize internal interference by supplying 
queue storage areas for egress movements, and distribute ingress vehicles into the main 
circulation patterns with minimal hesitation and confusion.  Internal site design should address 
the following factors: 

 Driveway throats should be designed long enough to allow free movement on and off the 
roadway. 

 Wherever possible, the long sides of rectangular parking areas should be parallel. 

 Curved, triangular, and other irregularly-shaped parking areas should be avoided. 

Visual Clues of the Driveway 

Visual clues of driveways help reduce the severity of driveway conflicts.  This is accomplished 
by increasing driver perception time thereby limiting maximum deceleration requirements of the 
mainline roadway vehicles. 

As the access management plan for Talley Way is developed, driveways should be designed so 
that they are readily visible to the approaching drivers in the through traffic lanes.  Visual clues 
should provide information as to both the location and geometry of the driveway to the driver.  
The driver should be able to locate and identify the driveway at a distance that is at least equal to 
the decision sight distance (the perception-reaction distance plus the distance required to 
maneuver to a turn at a speed of ten miles per hour or less). 

If circumstances exist so that adequate sight distance cannot be provided, advance warning will 
be required.  Consideration must be given to the geometric and grade layout, traffic level, and 
roadway type.  Recommended visual cues include flashing beacons, warning signs, contrasting 
pavements, reflective treatments, driveway lighting, or any combination of the above.  
Installation of warning devices must adhere to recommendations outlined in the MUTCD3. 

Other Considerations 

Although Talley Way is designated as a minor arterial, it travels through a primarily industrial 
area.  Some jurisdictions have developed roadway standards that are specific to industrial areas.  
                                                 

3 Manual on Uniform Traffic Control Devices, 2003. 
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These standards can take into consideration the roadway users and a geometric needs specific to 
industrial development. 

For example, the City of Vancouver has three industrial street standards including principal 
industry, secondary industry, and local industry roadways.  Elements of these standards include, 
minimum right-of-way, lane widths, median widths, parking, roadway widths, design speeds, 
minimum and maximum grades, design volumes, access spacing, design ESAL section, 
minimum pavement section, sidewalks, and intersection radii. 

Conclusions 

Developing an access management plan to be implemented with the reconstruction of Talley 
Way will enable the City of Kelso and business owners to better define and designate driveways 
and create a safer and more efficient roadway that can benefit all users.  While determining 
spacing standards and design criteria for public and private access points is a key element of an 
access management plan, understanding the needs of a business and the limitations of internal 
site circulation must also be considered in the process.  Where possible, efforts should be made 
to meet both the design standards on safe spacing and the access needs of the individual parcels. 
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Longview-Kelso Urban Area 
Access Management for Roads and Streets 

In 2002, the Cities of Kelso and Longview and Cowlitz County teamed with the Cowlitz-
Wahkiakum Council of Governments (CWCOG) to develop an access management program for 
their roads and streets.  The result of this effort was a proposed Access Management Ordinance 
developed for the Kelso-Longview urban area.  Based on a review of the Kelso municipal code, 
it does not appear that this ordinance was adopted; however, several of the recommendations 
from the report are discussed below. 

The report includes definitions for functional classification, including the minor arterial 
classification applicable for Talley Way.  The document defines a minor arterial as follows: 

 The purpose of a minor arterial is to provide movement within sub-areas of the city, and 
to distribute trips from neighborhood collectors and principal arterials.  Minor arterials 
serve through traffic and can provide direct access to commercial, industrial and multi-
family development but generally do not provide direct access for residential properties. 

 For minor arterial roadways, access to adjacent land use is balanced with through-traffic 
movement.  Partial access control is required. 

The report also identifies access standards for each functional classification of roadway for 
different categories of accesses.  The recommended spacing guidelines for a minor arterial are: 

 Signalized Access Spacing – No less than ¼ mile 

 Unsignalized Intersection Spacing – 650 feet 

 Driveway Spacing – 360 feet (for 35 mph) 

 Corner Standards – Driveways on corner parcels shall be placed on the roadway with the 
lower classification with minimum access set-back from corner of 100 feet 

 Restrictive Median Curbs – Restrictive median curbs shall be used to restrict turning and 
crossing movements on minor arterials if driveway spacing and corner standards cannot 
be met (length to be sufficient to restrict turning or crossing movements) or at 
intersections with left-turn lanes (length equal to left-turn lane storage length) 

In addition to spacing standards, the report also recommends that each individual property should 
be permitted one access.  Furthermore, if the property has frontage along two streets, access 
should be from the lower classification street unless approved through the variance process. 

Variances to the access management standards may be granted.  Factors that may justify a 
variance may include topography, right-of-way, existing construction or physical conditions, or 
other geographic conditions that impose an unusual hardship on the applicant, and an equivalent 
alternative which can accomplish the same purpose is available.  Variances may need to be 
supported by a traffic impact study.   
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TECHNICAL MEMORANDUM 

Bridge Assessment 
Talley Way Corridor Transportation Study Implementation Plan 

Prepared by David Evans and Associates, Inc. 

May 12, 2009 

This memorandum presents the elements and assessments of the Talley Way Bridge across the 
Coweeman River at the south end of this project.  As part of preparing the memorandum, the following 
documents were reviewed: 

• As-built Existing Bridge Plans, Coweeman River Bridge, 1960 

• City of Kelso, Talley Way Bridge No. 202, Load Rating, July, 2007  

• Bridge Inspection Report, Kelso 202, Talley Way, 12/16/2008 

• Underwater Inspection Report, KELSO 202, Talley Way, 10/20/2002 

• Bridge Photos  

CONFIGURATION OF THE BRIDGE IN THE RECONSTRUCTION OF  
TALLEY WAY 

The current plan for Talley Way shows two 11 foot wide through travel lanes and one 12 foot wide two-
way center turn lane, two 5 ft. wide bike lanes, totaling 44 feet between curbs, and two 6 ft. wide raised 
sidewalks for a total of 56 feet between railings.  At the south end Talley way crosses the Coweeman 
River on an existing bridge and immediately intersects ramp lanes for SR 432.  The section on the bridge 
calls for the same travel and bike lane and sidewalk configuration except that the two-way center turn 
lane becomes a southbound left turn lane.  The existing bridge, at 28 feet between curbs, provides only 
enough width for two traffic lanes, one bike lane, with one 4 ft. wide raised sidewalk for a total of 32 feet. 
Therefore the existing bridge must be widened, replaced, or augmented by an adjacent independent new 
bridge to carry the additional lanes and sidewalk. 

CONDITION OF THE EXISTING BRIDGE 

From a review of the above documents the following deficiencies have become apparent:  

1. The bridge load rating summary and its following pages of program output pinpoint a shear weak 
point in all four of the box girder webs in spans 1 and 3 (total of 8 locations) which result in the 
low rating factors (RF) for shear and a Sufficiency Rating of 49.98 on the Bridge Inspection 
Report.  The zone of substandard shear capacity is localized over a short length at each of these 
locations, and is due to a reduction in shear reinforcement capacity before reduction of the shear 
demand.  No damage or distress has been noted during the bridge’s nearly 50 year history. 

2. The existing bridge was designed in 1960 when little or no seismic analysis/design was done. The 
existing end piers use battered piles to resist longitudinal load, which is no longer done for 
seismic reasons.  There appears to be no damage or repair attributable to any previous seismic 
events. 
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3. The end span to midspan ratio is about 0.52, creating potential uplift load at the end piers under 
some live load conditions.  This uplift is now resisted by uplift capacity at the end pier pile 
foundations, but this is not compatible with current design practice in conjunction with seismic 
design.  

4. Scour of the pile caps at pier 2 has been a concern in the past, but the recent underwater 
inspections show the stream thalweg has shifted and become shallower.  That changes over time 
and could be a concern again in the future.  

5. The existing bridge barriers are substandard based on current crash test standards, and also the 
transverse roadway deck reinforcement is inadequate to anchor any retrofitted bridge rails 
intended to meet current traffic rail design standard.   

REPAIR AND UPGRADE CONSIDERATIONS FOR THE EXISTING BRIDGE 

The existing bridge as described is not a prime candidate for widening and upgrading as would be 
required to meet the proposed lane configuration for this project.  Still it should not yet be concluded that 
the only option is to remove and replace it, that being the most expensive option.  Following are some 
considerations to try to utilize the existing structure. 

1. Widening or otherwise keeping this bridge as part of the Talley Way improvement project 
suggests that repair or mitigation should be done to bring up the rating factor, especially since this 
route will service commercial/industrial business with moderately high Average Daily Truck 
Traffic on the bridge. The substandard load rating for shear can be largely mitigated by improving 
and maintaining the condition of the pavement approaching the bridge ends to reduce the impact 
on the end spans from trucks.  A more stringent but expensive method would be to repair the low 
shear capacity zones.  The low shear capacity zones are very localized so the repair would be on 
short lengths of the girder webs.  In this type of bridge it is not easy to get access to the interior 
webs to do repair, but it is possible to open access through the roadway deck into the box cells in 
four locations and to do repairs and apply the remainder of the repairs to the outside of the outer 
webs.  In this the superstructure could be brought into compliance with load rating requirements 
for its intended traffic.  The cost of the repair has not yet been analyzed. 

2. The existing bridge cannot practically be widened in kind with more Cast-In-Place (CIP) box 
girder superstructure. Since it is a cast-in-place structure over a river, it requires pile supported 
falsework to be placed in the stream to support the cast-in-place construction.  This may be a 
permitting issue as well as being more expensive to construct.  One suggestion would be to use 
prestressed girders alongside the CIP box.  Some preliminary analysis would be needed to 
determine stiffness match-up to the existing, especially considering the short existing end spans. 

3. The existing bridge was designed without seismic analysis/design/detailing. Is seismic retrofit 
warranted, and to what degree?  It is doubtful that the widened bridge could be retrofitted to meet 
current seismic requirements.  Widening by joining two different types of superstructures has 
been done, but such action would further complicate seismic analysis/design; and the existing end 
piers use battered piles to resist longitudinal load, which is no longer done for seismic reasons.  
The end span to midspan ratio is about 0.52, creating potential uplift load at the end piers under 
some live load conditions.  This is now resisted by the pile foundations, but this is not compatible 
with current design practice in conjunction with seismic design. Current design practice would 
shift the longitudinal pier stiffness to the intermediate piers, a conflict with the existing.  Some 
considerable preliminary analysis should be allowed to determine what if any seismic resistance 
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can be achieved and whether applicable seismic design code could be met. Is the remaining level 
of risk to the bridge acceptable? 

4. Scour of the pile caps at pier 2 should be investigated as part of the design process to keep and 
widen the existing bridge.  Some mitigation may be possible to preclude future scour problems if 
required in lieu of merely monitoring the scour situation.  

5. The bridge barrier on the non-widened side would, of course, need replacement. Can a new 
barrier be attached to meet applicable code?   The acceptable criteria for this and whether the 
structure can provide or be upgraded to provide the required capacity need to be determined..  

Before ruling out or pressing ahead with widening the existing Talley Way Bridge over the Coweeman 
River, a preliminary bridge design study should be completed.   

OTHER OPTIONS 

If a preliminary bridge design study determines the existing bridge is not a suitable candidate for 
widening within acceptable criteria for serviceability and extreme event response (seismic), other options 
remain.  These are presented in concept only, not having been studied or cost estimated: 

1. Replace the bridge in stages using the existing bridge to maintain traffic during construction of 
half of the new, then remove existing and build second half of the new.  This would most closely 
maintain the existing alignment of the roadway over the bridge.  

2. Replace the bridge in one stage if a suitable detour can be planned to allow full removal and 
reconstruction of the bridge with traffic interfering with the contractor’s workspace.   

3. Replace the bridge in one stage if the alignment can be moved over enough to accommodate the 
new bridge alongside the existing bridge, maintaining traffic on the existing during construction.  

4. If only limited funding is available in the near future, keep the existing bridge, as is, for one 
direction of traffic and build a new bridge alongside for the other direction.  Replace the existing 
at a later date when funding is available.  This assumes that if the existing is left alone, the new 
codes would not be enforced upon it.  This is the least expensive of these options. 

5. In all these options removal of the existing will be problematic in that it will need to be propped 
for stability by temporary piles in the stream because the superstructure is hinged to the pier caps 
at all piers.  It’s just another item of permitting and expense.  

In Option 4, the existing bridge is utilized with least cost to upgrade, repairing the shear deficiency only 
and minimizing other modifications.  The existing bridge would remain subject to risk from earthquake at 
the foundations.  Depending on the desired roadway alignment, sidewalks and railings on the existing 
bridge may be modified or removed IF the required new barrier or railing can be attached to meet 
applicable code. The existing bridge could continue to serve two lanes of one direction of traffic.  For the 
needed new lanes, the opposing direction of traffic could be channeled to a new bridge alongside, 
designed appropriate to site conditions and meeting all current design codes.  Should earthquake ever 
damage the existing bridge substantially, the new bridge could serve traffic while the existing is repaired 
or replaced.  At that time consideration could be given to joining a replacement bridge to the current new 
bridge, if desired, to facilitate the optimal traffic channelization demands at that time.  

In all cases bridge replacement is the most expensive option and consideration should be given to working 
the alignment around that fact to the extent possible.  
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COSTS 

Conceptual estimates of costs are as follows: 

  
Widen Existing 

Structure 
Adjacent 
Structure 

Replacement 
Structure 

Square Foot (sf) of Bridge  sf 6466 7076 14396 
Base Cost ($/sf) 250 200 190 
Demo extg struct (10%) ($/sf))   19 
Staging (10%) ($/sf) 25  19 
Contingency (25%) ($/sf) 62.5 50 47.5 
Engineering (10%) ($/sf) 25 20 19 
Total ($/sf) 362.5 270 294.5 
     

Total Cost  $ 2,300,000 $1,900,000 $4,200,000 
 

CONCLUSIONS 

For the Talley Way Bridge across the Coweeman River, several options exist.  The feasibility of each and 
the best choice can only be evaluated after a bridge preliminary plan study is performed on widening of 
the existing bridge and preferred options.  The evaluation of the bridge choice would occur during the 
preliminary design phase of the project or during a Type Size and Location Study (TS&L) which at a 
minimum should address the following items: application of design codes, construction problems and 
feasibility, maintenance of traffic, comparative benefits, and resulting comparative cost estimates. In 
general the TS&L or preliminary engineering of the bridge will be covered under the overall cost of 
preliminary engineering. The cost to develop a preliminary design or TS&L study for this particular 
project would depend on the level of detail needed or requested at the early stage, but would probably be 
on the order of $80,000 to $90,000.  
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