
  

Prepared by:  CE 498 B1 Senior Design Class 
 Hal and Inge Marcus School of Engineering 
 Saint Martin’s University 

 
For:   The City of Rainier 
 
Date:   December 2013  

City of Rainier Transportation Network Improvement  
 
Feasibility Report 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=dUGjzT2LvktUTM&tbnid=IcwD9eHaYiagxM:&ved=0CAUQjRw&url=http://open-site.org/schools/saint-martins-university/&ei=Unt9UtrBMKTAigKng4HQAQ&bvm=bv.56146854,d.cGE&psig=AFQjCNEbGRaS19MuHsf1Fr5OxOrM4QxffA&ust=1384041667970831


  

 
 

 
  



 
 

Table of Contents 
 
1. Executive Summary ......................................................................... 3 
2. Definition of Terms ......................................................................... 8 
3. Sources ............................................................................................ 9 

Contacts ………………………………………………………………………………….. 9 
Studies ………………………………………………………………………………….. 9 
General Options Research ……………………………………………………………… 9 
Previous Projects ………………………………………………………………………… 9 
Codes ……………………………………………………………………………………………. 10 

4. Assumptions ………………………………………………………………………………….. 11 
5. Report Development ......................................................................... 12 

Timeline ………………………………………………………………………………….. 12 
Team Structure ………………………………………………………………………… 13 

6. Problem Definition ......................................................................... 14 
I. Delay of North/South Traffic Turning onto or Crossing SR 507 …… 15 
II. Congestion of North/South Traffic Turning onto or Crossing SR 507 16 
III. Pedestrian Safety Crossing and Along SR 507 ………………………. 16 
IV. Downtown Walkability and Business Appeal ………………………. 19 

7. Solution Definition ......................................................................... 21 
Goal ……………………………………………………………………………………………. 21 
Analysis Outline ………………………………………………………………………… 21 
Scope Definition ………………………………………………………………………… 22 
Project Constraints ………………………………………………………………………… 24 

8. Courses of Action ......................................................................... 26 
Intersection Improvement Options …………………………………………… 26 
Street Improvement Options ……………………………………………………… 29 
Park-and-Ride Facility ……………………………………………………………….. 31 

9. Analysis Evaluation Criteria ................................................................ 33 
Intersection Improvements ……………………………………………………… 33 
Street Improvements ……………………………………………………………….. 36 

10.  Analysis Scores .......................................................................... 38 
Intersection Improvement Analysis ……………………………………………. 39 
Street Improvement Analysis ……………………………………………………… 46 

11. Comparison and Conclusion ……………………………………………………………… 48  
Comparison of Intersection Improvement Options ……………………….. 49 
Comparison of Street Improvement Options …………………………………. 50 



  

 
 

Analysis Conclusion ……………………………………………………………….. 50 
12. Recommendation .......................................................................... 51 

Phasing Plan …………………………………………………………………………………… 52 
Appendix A: Traffic Studies ……………………………………………………………… 54 
Appendix B: Survey Results ……………………………………………………………… 63 
Appendix C: Cost Estimation ……………………………………………………………… 65 

Utility Relocation Costs ……………………………………………………………….. 65 
Traffic Signal Bid …………………………………………………………………………. 65 
Street Improvement Bids ……………………………………………………………….. 66 
Land Acquisition Costs ……………………………………………………………….. 68 
Connection Bid …………………………………………………………………………. 68 
Park-and-Ride Bid …………………………………………………………………………. 69 
 



 City of Rainier Transportation Network Improvement 

Saint Martin’s University  Feasibility Report     3 
 

1. Executive Summary 
 
Rainier is a city of just under 2000 
people located in southern Thurston 
County. Its location results in the city’s 
role as a crossroad of many influences 
in the area. State-Route 507 runs 
through Rainier, serving as an 
alternative route to Interstate 5 
through Thurston County. State-Route 
507’s commercial traffic primarily 
consists of that traveling to and from 
the city of Yelm and Joint Base Lewis-
McChord. Rainier is the southern 
terminus of local traffic traveling to 
and from the Olympia area on Rainier 
Road. The East-West running Yelm-
Tenino trail goes through Rainier parallel to State-Route 507 and is a primary pedestrian 
and bicyclist path in Thurston County. Rainier also represents a mix in population density. 
Although immediately surrounded by rural and forest land, Rainier is at a relatively close 
proximity to the Olympia area and other urban areas along the Interstate 5 corridor to the 
West and to the North. 
 
Currently, Rainier is itself at a crossroad. State-Route 507 runs right through the middle of 
downtown Rainier. As population growth and commercial growth continues in Western 
Washington, State-Route 507 continues to see increasing traffic volumes. This growth has 
generated concern among the citizens of Rainier—a population also expected to grow. Local 
vehicular and pedestrian traffic, which must yield to highway traffic, has experienced delays 
crossing State-Route 507 while traveling in and out of Rainier. Additionally, pedestrians 
have expressed concern for their safety in regard to the current condition of their 
relationship with the state-highway traffic through Rainier. As the city develops its 
downtown area, it must balance the needs of its citizens with the function of a state 
highway. 
 
As civil engineering students at Saint Martin’s University we sought out a community 
friendly project for our senior project. In that regard, we have opened up a dialogue with 
the City of Rainier in an effort to channel our project into helping the city with the problems 
introduced above. Our project pertains to improvements to the transportation network in 
downtown Rainier. Our efforts this Fall Semester were toward the development of the 
feasibility report before you. Through discussions with the stakeholders and our own 
research we selected potential improvements to be made to the downtown transportation 
network. We then used stakeholder input to help mold our evaluation criteria of the 

RAINIE
R 
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potential improvements. These criteria fueled a feasibility analysis of the potential options 
and their possible combinations within the downtown network. 
 
Our analysis has led us to the following recommendation: 
 
PHASE 1: Installation of a Traffic Signal at the Intersection of Centre Street and SR 507; 

Sidewalk improvements, Grass Buffers, and Marked Street Parking on SR 507 
between Minnesota and Idaho Streets (See pg. 5 for a rendering of the street 
improvements on SR 507; pg. 6 for (2) typical sections of the street improvements) 

 
PHASE 2: Roadway widening, Sidewalk improvements, Grass Buffers, and Marked Street 

Parking on Rochester Street; Sidewalk installation on the east side of Centre 
Street between Rochester Street and SR 507 (See pg. 6 for a typical section of 
Rochester street improvements; pg. 7 for a rendering of the street improvements) 

 
PHASE 3: Idaho Street Connection 
 
PHASE 4: Park-and-Ride Installation on the Southeast corner of Rochester and Centre 

Street 
 

PHASE 5: Roundabout Installation at the Intersection of Idaho Street and SR 507 
 
Please review the following report for a detailed explanation of our analysis and the 
resulting recommendation. 
 
As our project proceeds into the Spring Semester we will move onto design of the preceding 
recommendation. It is our hope that the report before you and the design to come will be 
helpful to the City of Rainier in the near future. 
 
 
 
 
CE 498 B1 Senior Design Class 
Hal and Inge Marcus School of Engineering 
Saint Martin’s University 
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Landscaped section at SR 507 (Above); Clear Passing Space section at SR 507 (Below) 

 
 

 
 
 
 

Landscaped section at Rochester Street (Below) 
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2. Definition of Terms 
 
The following is a list of technical terms and acronyms used in the report: 
 
x Arterial:  A transportation term referring to a roadways function in carrying 

flow—vehicles in this context. 
x CDBG:   HUD Community Development Block Grant Program 
x Evaluation Matrix: A tabular device used to mathematically rank options for 

established criteria and weights establishing criteria importance. 
x HUD:   United States Department of Housing and Urban Development 
x Hydrology:  How the water-sphere interacts with other spheres (e.g. geo and 

biologic). It is desired for man-made impact on hydrologic activity 
to be minimal. 

x I-5:   Interstate 5 
x Infiltration:  The act of surface water—such as accumulates during a storm 

event—penetrating the soil and moving to the groundwater table. 
x JBLM:   Joint Base Lewis-McChord 
x Level of Service: A grading system regarding the average delay experienced by 

vehicles at an intersection. 
x PSE:   Puget Sound Energy 
x Queue:  The line of traffic that accumulates at an intersection. 
x Rendering:  3-Dimensional drawing of options/recommendations 
x SEPA:   Washington State Environmental Policy Act 
x SR 507:  State-Route 507 
x Stormwater:  The water on the ground that accumulates and/or moves as 

runoff during storm events. 
x STP:   Federal Highway Administration Surface Transportation Program 
x SWMMWW:  Stormwater Management Manual for Western Washington 
x TIB:   Washington State Transportation Improvement Board 
x TCAT:   Thurston Climate Action Team 
x TRPC:   Thurston Regional Planning Council 
x Walkability:  A term referring not only to pedestrian safety, but also to the 

general experience of a walking path. 
x WSDOT:  Washington State Department of Transportation 
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3. Sources 
 

Contacts 
 
Thank you to the following parties for providing information and guidance as we developed 
our report: 
x Rainier City Council 
x Fred Evander, Rainier City Planner 
x Jon Hinton, Rainier City Engineer 
x Charmayne S Garrison, Rainier City Administrator 
x Graeme Sackrison, TCAT Member 
x Citizens of Rainier, Survey Responders 
x Justin Shahan, PSE Municipal Construction Planner 

 
Studies 
 
The following studies were used as primary research for this report: 
x City of Rainier Traffic Circulation Study 

Thurston Regional Planning Council 
March 2013 

x 2025 Thurston Regional Transportation Plan: Guiding Our Future 
Thurston Regional Planning Council 
May 2004 

x Route Development Plan: State Route 507, Lewis County Line to SR 7 
Washington State Department of Transportation, Olympic Region 
January 1998 

 
General Options Research 
 
The following items were used as research for this report: 
I. Public Transportation Features 

Washington State Department of Transportation 
October 2013 

II. Traffic Control Devices 
Federal Highway Administration 

 
Previous Projects 
 
The following projects were used to develop estimates of cost and impact: 
x City of Yelm Transportation Plan 

City of Yelm 
April 2009 
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x City of Rainier: Second Street and Dakota Street Improvement Projects 
Gray & Osborne, Inc. 
September 2012 

x SR 11 – Chuckanut Park and Ride 
WSDOT 
Completed September 2011 

 
Codes 
 
The following are applicable codes for the project scope: 
x 1999 Thurston County Road Standards 
x 2012 Stormwater Management Manual for Western Washington 
x 2012 WSDOT Standard Plans and Specifications 
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4. Assumptions 
 
The realization of this report required the following general assumptions: 
x All studies cited above are accurate and currently relevant.  
x All designs subsequent to this report will be compliant with the appropriate codes cited 

above. 
x A funding baseline will be secured from a yet to be determined combination of the 

following sources: 
- Washington State Transportation Improvement Board 
- Federal Highway Administration Surface Transportation Program 
- U.S. Department of Housing and Urban Development Community Development 

Block Grant 
x The City of Rainier will allow land-usage on city owned property as necessary for the 

options presented in the report. 
x It will be assumed that all necessary permits required for the project scope will be 

approved (See permit discussion in the Project Constraints section of Chapter 7). 
x Necessary utility modifications on SR 507 will be approved (See utility modification 

discussion in the Project Constraints section of Chapter 7). 
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5. Report Development 
 

Timeline 
 

 
 
 

  

 Activity Date, 2013 
 

Administrative 

Course Introduction August 26th - 28th 
Teambuilding Exercises September 4th - 9th 
Team Structure & Schedule October 30th - November 6th 
Report Review Period December 3rd – 9th 
Report Final Submission December 11th 

      

Preliminary 

Project Introduced September 11th 
Feasibility Report Composition Discussion September 16th - October 16th 
Meeting with Fred Evander September 23rd 
Project Research & Study September 11th - October 16th 
Class Visit to Rainier October 11th 
Rainier City Council Presentation October 22nd 

  
  

Feasibility 
Report 

Survey Development September 25th - November 7th 
Survey Response Period November 12th - 20th 

Project Research and Study October 18th - November 22nd 
Traffic Studies November 4th – 13th 

Development of Report Outline October 18th - November 8th 
Meeting with Fred Evander October 28th 
Analysis Composition November 2nd - 27th 
Report Composition November 8th – December 1st 
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Team Structure 
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6. Problem Definition 
 
The following problems and concerns provided the foundation and initiative for the 
development of this report. Each, in some way, reflects the conflict of SR 507’s multiple 
roles in Rainier: It is a critical state-highway, a junction for county North/South commuter 
traffic, and the “Main-Street” of downtown Rainier (See commercial vs. North/South traffic 
below).  
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I. Delay of North/South Traffic Turning onto or Crossing SR 507 
 
At this time there are no 
traffic control devices on SR 
507 as it goes through Rainier. 
During peak-hours, the traffic 
volume (See Top) on SR 507 
often leads to lengthy delays 
for North/South traffic that is 
attempting to turn onto or 
cross SR 507 and must yield to 
the SR 507 traffic (See Middle: 
Centre South of SR 507; 
Bottom: Centre North of SR 
507). This issue is further 
exacerbated by the presence 
of one lane of flow for 
northbound traffic and 
southbound traffic on each 
street. Thus, left-turning 
traffic can cause unnecessary 
delays for those vehicles 
seeking to go through or turn 
right onto SR 507.  
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II. Congestion of North/South Traffic Turning onto or Crossing SR 507 

 
Currently there are only two through-routes across SR 507 in Rainier: Minnesota 
Street and Centre Street. The existing condition results in a bottleneck of North/South 
traffic attempting to cross; adding to the delay issues discussed above. Additionally, 
the train trestle on Minnesota Street further restricts commercial traffic from the 
Olympia area. This traffic can only access downtown Rainier and SR 507 at Centre 
Street. The existing system creates congestion and is of some concern to North/South 
commercial interests. 
 

The 2010 TRPC study projects that the intersections of both Minnesota and Centre Street 
with SR 507 will reach a failing level of service within the next twenty years. The study goes 
on to conclude that transportation improvements at these intersections will soon become 
critical. The concern with these two intersections was echoed in the citizen survey (See 
Appendix B). This indicates that the problem is felt on both a citizen and a governmental 
level. Additionally, the TRPC notes that the impending congestive issues will eventually call 
for alternative North/South crossings of SR 507 outside of Minnesota and Centre Streets. 

 
III. Pedestrian Safety Crossing and Along SR 507 

 
Multiple parties have expressed concern for pedestrian safety in crossing SR 507. The 
entire Rainier school system is on the south side of SR 507, but a significant portion of 
the urban population lives on the north side. The resulting need is for a safe crossing-
system for children across SR 507. The current system is in need of improvement. On 
the West end of Rainier—where the elementary school is located—there is a cross-
walk at Michigan Street and SR 507. It has no traffic control, minimal signage, and is at 
a transition point on SR 507. At this location, traffic has yet to enter downtown Rainier 
and the area still has a rural feel (See Below). This sometimes results in greater, more 
hazardous speeds at that location despite the posted speed change.  
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The other cross-walks are at Minnesota Street and Centre Street. As discussed 
previously, these intersections do not have traffic control and at peak-hour they have 
a high volume of traffic on SR 507, and backed-up traffic on the North/South lanes. 
Furthermore, pedestrians are only able to cross on one side of each intersection (See 
Below for lack of traffic control and only one crossing at Centre). In each instance the 
pedestrian is at the whim of SR 507 traffic, resulting in delays and safety concerns.  

 
The preceding illustrates a haphazard pedestrian circumstance. Pedestrian crossings 
are scattered across the length of SR 507 through Rainier. Not only are drivers not 
answerable to any pedestrian traffic control, but they are not provided with a focused 
location to expect primary pedestrian activity across SR 507. Pedestrians would 
benefit from their own hub for crossing SR 507. 
 
There are also safety concerns for pedestrians walking along SR 507 through 
downtown Rainier. There are no clear shoulder markings, nor any other type of clear 
buffer between the SR 507 traffic and the pedestrians. At some locations there is a 
sidewalk, and at others there is none (See Next Page). The minimal segregation of 
vehicular and pedestrian traffic poses potential hazards to the pedestrians.   
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It should be noted that based on our own research (see Appendix A), speed is not a 
concern within downtown Rainier. Our studies reflected that approximately 86.5% of 
drivers on SR 507 were traveling at the posted speed-limit or slower. Yet, some 
stakeholder input indicates that the SR 507 was traveling at an uncomfortably high 
speed. This is likely a reflection of the lack of buffer between the pedestrians and 
vehicular traffic, which was discussed previously. 
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IV. Downtown Walkability and Business Appeal 
 
Rainier is seeking to modernize and 
stimulate its downtown area so as to 
establish a town nucleus. As 
discussed above, there are currently 
limitations regarding vehicular 
access to and pedestrian 
safety/accessibility throughout 
downtown Rainier. These problems 
detract from the downtown 
experience in Rainier. Furthermore, 
they have an adverse effect on 
downtown Rainier’s—which has 
many potential sites—appeal to 
prospective new business. Potential 
businesses will want to feel 
confident that customers have easy 
access to their business and that 
they will feel comfortable and 
aesthetically pleased (See Right and 
Below) as they travel in the immediate vicinity of the business. 
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The City of Rainier has previously explored remediation for the problems discussed above, 
but they have met obstacles in addressing each of the problems presented above. A primary 
obstacle is that of stakeholder conflict. The central stakeholder in conflict is WSDOT, who is 
reluctant to approve any alterations to their state-highway. Their objective is to move 
highway traffic through as quickly as possible. Any proposed changes on SR 507 would delay 
traffic and require some magnitude of resource contribution on their part. 
 
As with most projects, it should be noted that funding is always a difficult hurdle to clear. 
 
Each of the problems discussed will be magnified as population growth continues in Rainier, 
Thurston County, and Western Washington; all of whose residents comprise the users of 
Rainier’s transportation system. 
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7. Solution Definition 
 
Goal 
 

Through this report we will develop a recommendation for the City of Rainier as they 
move forward. The recommendation will best address the problems established in the 
previous chapter while remaining conscientious of the constraints that will be discussed in 
this chapter. In short, the problems being addressed are: 

I. Delay of North/South Traffic Interacting with SR 507 
II. Congestion of North/South Traffic Interacting with SR 507 
III. Pedestrian Safety Crossing and Along SR 507 
IV. Downtown Walkability and Business Appeal 

 
Analysis Outline 
 

To maximize the objectivity of the evaluation, we will channel our research and 
assessments into an evaluation matrix. The matrix will allow us to more formulaically 
evaluate the available solutions and their subsequent combinations in developing a 
recommendation. The matrix will systematically evaluate each established evaluation 
criteria for each potential course of action. The analysis as introduced will consist of the 
following components: 

 
I. Courses of Action 

 
Individual solutions will be developed for the problems in a general sense before 
project constraints are included (e.g. a roundabout would help with delay problems 
for traffic that presently must yield at an intersection). Positive and negative 
features of each solution will be established (e.g. while a roundabout helps with 
delay, it often involves significant right-of-way acquisition). The courses of action will 
be established in the following two categories: 

 
x Intersection Improvements (e.g. a roundabout) 
x Street Improvements (e.g. sidewalk installation) 

 
Additionally, per stakeholder input, a park and ride will be considered as a 
complimentary improvement to the Rainier transportation system in downtown. 
 

II. Analysis Evaluation Criteria 
 
Each potential option will need to be compared to the other parallel solutions (e.g. 
roundabouts and traffic lights for intersection improvements; sidewalks and street 
parking for street improvements). To do this, criteria will be established for all 
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improvements and used to evaluate intersection improvements and street 
improvements separately (e.g. pedestrian safety, traffic efficiency, cost). These 
criteria will be molded from the problem definition stated in the previous chapter in 
combination with the typical concerns of a transportation project: cost, 
maintenance, and impact. Weights for the criteria will be established for two 100% 
summations: intersection improvements and street improvements. These weights 
will be formed from community feedback, other stakeholder input, and our own 
assessment of the project. A scoring system will then be introduced that will 
distinguish each option as poor, neutral, or positive in regard to each evaluation 
criterion. 
 

III. Analysis Scores 
 
The score for each evaluation criterion for each course of action will be established. 
This chapter will serve to tie together the previous two chapters and provide tables 
to visually illustrate how the pieces of the analysis—courses of action, evaluation 
criteria, weights, and scores—fit together. 
 

IV. Analysis Results and Comparison 
 
Totaled scores will be determined for each course of action. This will follow with a 
discussion on the relative ranking of the courses of action. Then the results will be 
interpreted per the project constraints so as to assemble the most sensible option at 
each improvement area. 
 

V. Recommendation 
 
The individual recommendations from the previous chapter will be molded into a 
final recommendation within the context of the project constraints. This 
recommendation will be concluded and presented as a phasing plan with 
preliminary cost estimates. 

 
Scope Definition 
 

Our initial research involved the TRPC Rainier traffic study. This study discussed 
transportation improvements both in downtown Rainier and out around the city limits. 
Both our dialogue with various stakeholders, and conversations within the class has 
focused our scope to downtown Rainier per considerations of cost, priority, and the 
parallel concerns regarding development of the downtown area. Therefore we have 
defined our scope as the area bounded by Minnesota Street, Rochester Street, SR 507, 
and the projection of Idaho Street between Rochester Street and SR 507. Please see the 
following page for a highlighted map illustrating the project scope and specifying 
improvement areas being considered in the analysis. 
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Project Constraints 
The following constraints will be factored into the feasibility of each option in establishing 
criteria scores: 
 

x Right-of-Way: Expansions and some of the improvements in transportation facilities 
will require the purchase of right-of-way (e.g. roundabout installation). Through the 
Thurston County Office of the Assessor (Online) we compiled market values for the 
appropriate parcels. We developed preliminary costs for each parcel based on the 
square foot percentage of the parcel that the improvement of interest would 
demand (Please See Appendix C, Land Acquisition Costs). It should be noted that 
these values are likely optimistic due to the unique nature of partial parcel purchase. 

 
x Utilities: Any street improvements on SR 507 (e.g. sidewalks and landscaped buffers) 

will require modification to the existing utility system. Currently, power-lines run 
along the north sidewalk and power-poles bisect this pedestrian path. These poles 
will either be relocated to a more practical location, or buried below-ground. From 
our preliminary contact with PSE, we received a basic cost estimate for both 
relocation and burial options (Please See Appendix C, Utility Relocation Costs). It 
should be noted that the costs are steep, but this problem must be addressed for 
the sake of downtown walkability. 

 
x Stormwater: The current soil conditions of the soil in Rainier are favorable to 

infiltration; greatly mitigating the issue of runoff. Street improvements would 
require low levels of additional pavement cover, further reducing runoff concerns in 
the context of this project. However, the installation of a facility such as a park and 
ride would require significant addition of pavement cover. Runoff and thus 
hydrologic impact will need to be minimized. To match natural infiltration as closely 
as possible, permeable pavements will be used (Please see pg. 5-13 of the SMMWW 
for more detailed descriptions of these options). 
 
In an effort towards modern treatment methods, street improvements will be 
accompanied by some manner of low-maintenance, low-cost bioretention facilities. 
These facilities will treat stormwater runoff—which is normally quite contaminated 
in urban areas—before it infiltrates into the groundwater (Also see pg. 5-13 of the 
SMMWW for more detailed descriptions of these facilities). 

 
x Permits: Consideration must be given both to the gaining of permit approval and the 

time-period involved in said process. We found that the scope of this project will not 
require extraordinary permitting. The basic permitting requirements will be as 
follows. More detailed information should be sought from the appropriate 
permitting authority. 

- City of Rainier Site Development Permit: Requirements and process for this 
permit is detailed in Chapter 18 of the Rainier Municipal Code. Particular 
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note should be given to Division 4 of Chapter 18 which discusses the SEPA 
requirements of a project such as this. Also see Chapter 12 for discussion 
pertaining to streets, sidewalks, and public facilities within Rainier. 

- WSDOT Local Agency Guidelines Permits: These permits concern issues such 
as noise variance, signal installation, road-striping plans, sidewalk 
modifications and installation, and new-street access points. 

- WSDOE Stormwater Permits: These permits will relate to pollution 
prevention plans (See the SMMWW for additional details). 

- Other permits as required by the permitting authorities 
 

x Stakeholders: Variance of opinion is unavoidable in an undertaking of this 
magnitude. We opened a dialogue with several stakeholder parties that reside in 
Rainier and/or are invested in Rainier.  The development of our weighting system in 
the analysis will attempt to strike a balance between these stakeholder interests. 
Furthermore, while this product is for the City of Rainier, the interests of WSDOT 
cannot be ignored. Therefore, an importance will be placed on minimizing impact 
and impedance of flow on SR 507 while still realizing the goals established above. 

 
x Funding: While a baseline of funding was assumed in Chapter 3, this is not to be 

treated as a deep, limitless resource. Therefore, significant weight will be given to 
cost in the analysis. 

 
x Code Compliance: All projects will be constrained by the compliance with the 

applicable codes as established in Chapter 3: 
-1999 Thurston County Road Standards 
-2012 Stormwater Management Manual for Western Washington 
-2012 WSDOT Standard Plans and Specifications 
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8. Courses of Action 
 

As introduced in the previous chapter, this “Courses of Action” chapter will discuss the 
various options and actions available as solutions to the problems defined in Chapter 6.The 
properties of each course of action will be defined and the potential advantages and 
disadvantages of each discussed. The courses of action that will be considered are 
presented in two general categories: intersection improvement and street improvement 
options. Additionally, a park and ride facility will be discussed in relation to the problem 
definition. In this chapter, the courses of action will first be considered intrinsically. 
 
*It should be noted that the “do-nothing” option is not to be discarded. The analysis will 
indicate the most feasible course of action, but it is always possible that the time and/or 
circumstances are not right for improvement. 

 
Intersection Improvement Options 

 
In this section several options are discussed as courses of action that will offer the 
following intersection improvements: improved traffic flow, reduced congestion, and 
increased pedestrian safety through downtown Rainier.  

 
Turn Pockets 

 
In regard to this project turn pockets will be considered for the secondary roads at their 
intersections with SR 507. Turn pockets consist of a designated lane for each traffic 
movement onto SR 507 from the approach street: a left turn pocket, right turn pocket, 
and a through lane. Turn pockets offer improvements regarding traffic delay. The traits 
of turn pockets are as follows: 

 
- Designated lanes reduce the total queue at each approach. Turn pockets allow the 

individual movements to occur independently of each other. Therefore a delay or 
restriction of one movement may not delay or restrict the other two movements. 

- Reduced queue and movement independence can potentially lower the average 
delay experienced by vehicles on the approach streets as they access SR 507. The 
shorter delay on the approach streets will allow for a higher level of service at the 
intersection as a whole. 

- Turn pockets facilitate flow at the intersection at a minimal installation cost in 
comparison to other traffic control devices (e.g. a roundabout). They also require 
little long-term maintenance. 

- Turn pockets are passive devices: they do not respond, nor do they require a 
response to traffic patterns. As a passive traffic control device, turn pockets allow for 
a wide range of volume conditions and demands with no required adjustment or 
programming. 
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- Turn pockets are also very reliable as they are not influenced by external factors 
such as the availability of power and adverse weather conditions.  

 
- Turn pockets, as they have been prescribed for the north/south streets crossing SR 

507, will remain at the yielding mercy of the traffic on SR 507. Therefore, delay 
improvements will only be partial. 

- As passive devices, turn pockets cannot be adjusted to fluctuations in demand. 
Therefore, turn pockets are of questionable long-term feasibility in regard to 
changing conditions and overall growth. 

- Turn pockets will demand additional road width near the intersection. Therefore, 
the roadway can only be improved with a high probability of new land acquisition. 

- Turn pockets offer no improvements to pedestrian safety.  
 

Roundabout 
 

A roundabout is a passive traffic control device which is designed to control and 
facilitate traffic flow at an intersection. A roundabout consists of a circular path at the 
intersection of two or more streets. Drivers enter the roundabout and travel in a 
counter-clockwise direction until they reach their desired exit-lane. There are two types 
of roundabouts: single-lane and multi-lane. Multi-lane roundabouts offer multiple lanes 
of travel: the inner-lanes are designed for longer travel around the device (e.g. what 
would be a traditional left-turn) and the outer lanes are designed for shorter routes 
(through and right-turns). Flow is relatively continuous through the intersection; drivers 
entering the roundabout are only delayed when forced to wait for a gap in traffic 
(normally not an issue), and when pedestrian cross-traffic is present. Roundabouts can 
be designed to accommodate larger commercial vehicles with wide turn radii. 
Roundabouts placed at the intersections along SR 507 in downtown Rainier would 
address the project goals of reduced delay and improved pedestrian safety. The traits of 
a roundabout are as follows: 

 
- At optimum operation, a roundabout has little or no delay for all roads feeding the 

intersection. 
- For long-term considerations, a roundabout has low maintenance costs. 
- As a passive device, a roundabout allows for great flexibility in the regulation of 

traffic as it does not require flow predictions and programming; a roundabout is self-
regulating. 

- The nature of traffic moving through a roundabout increases safety in the 
intersection by eliminating head-on collisions and greatly reducing perpendicular 
side-collisions. 

- By implementing a yield device such as a roundabout for traffic along SR 507, 
pedestrians are given more and safer opportunities to cross SR 507. 

- Drivers do not need to stop, and subsequently accelerate—the most fuel demanding 
vehicle operation. In that regard, roundabouts have the potential to significantly 
reduce emissions. 
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- Roundabouts demand a larger area than a traditional intersection. This can result in 

significant land acquisition costs.  
- Roundabouts induce a substantial construction impact; this could be staggering on a 

state highway such as SR 507. Adequate detours are necessary for roundabout 
installation. 

- Pedestrian safety can be a concern in a roundabout intersection. The free flow 
atmosphere of a roundabout tends to reduce driver awareness of pedestrians; 
instead of looking in all directions, drivers become focused on the single traffic 
stream flowing through the roundabout. There is particular concern for vision 
impaired pedestrians because roundabouts are not programmed. Vision impaired 
pedestrians therefore do not have access to the audio cues that are available at 
traditional intersections. 

 
Traffic Signal 

 
Traffic signals are devices which are used to strictly control and orderly direct vehicular 
and pedestrian movements at an intersection. Traffic signals are an active traffic control 
device, and can be programmed to meet situational traffic demands. By segregating 
traffic movements, traffic signals seek to prevent excessive delay to traffic on each 
roadway at the intersection. Traffic signals improve average delay at an intersection and 
pedestrian safety. The traits of traffic signals are as follows: 
 
- The definitive cycles and movements produced by traffic signals eliminate driver 

confusion or misunderstanding in intersections, resulting in greater vehicular safety. 
- Pedestrian safety is significantly increased with the addition of a traffic signal.  

Traffic signals allow for a designated pedestrian movement, eliminating the problem 
of waiting for traffic to yield. 

- The orderly nature of a traffic signal when accurately programmed maximizes 
efficiency, reducing delays at an intersection. 

- When the intersecting roads carry dramatically different volumes, traffic signals can 
be programmed to favor the heavy volume road. This minimizes the impedance of a 
major arterial such as SR 507. 

- Cross-traffic delayed on a heavy volume road is given systematic opportunities to 
cross instead of being at the whim of traffic volumes. 

 
- Traffic signal installation can incur a significant initial cost. These costs include the 

design and construction of the signal pole foundations, erection of the signal poles, 
access to utilities such as power and communication, and installation of the control 
module. 

- As an active traffic control device, traffic lights demand frequent electrical and 
programming maintenance.  
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- To be effective, traffic signals must be implemented and programmed properly so as 
to reflect the traffic conditions. A poorly maintained traffic signal can elicit 
unnecessary delays to traffic. 

- An “unexpected” red-light can result in rear-end collisions if the driver stops 
abruptly, or a dangerous side collision if the driver enters the intersection and 
collides with the perpendicular traffic at the intersection. 

 
Aligned Roads Connection 

 
This course of action pertains to the establishment of a connection between two 
separate roads on the same alignment (e.g. Idaho Street between Rochester Street and 
SR 507). Such a connection would alleviate congestion on local roads, subsequently 
reducing delays at the other parallel roads. It would also increase downtown walkability 
and improve business access. The traits of a connection are as follows: 

 
- The connecting roadway will provide an alternate route of travel between the two 

existing cross-roads (Minnesota and Centre Streets), improving the vehicular 
flexibility of the downtown area. 

- This will improve congestion and delay by reducing the volume on road. 
 
- The establishment of a connection will incur substantial initial costs and will add to 

the existing maintenance demand of the transportation system. 
- The use of property for a road means that it cannot be used for other development. 
 

Street Improvement Options 
 

This section addresses various elements of street improvement. These street 
improvements are meant to address pedestrian safety, downtown walkability, business 
access, city aesthetics, and traffic flow.  

 
Sidewalks  
 

Sidewalks are a traffic flow device meant to provide pedestrians with their own 
definitive lane of travel as derived by the raised paved surface on the side of a road. 
Sidewalks improve pedestrian safety, downtown walkability, business access, and city 
aesthetics. The traits of sidewalks are as follows: 
 
- By defining the pedestrian path, sidewalks give drivers less to worry about, 

improving pedestrian safety and traffic efficiency. 
- Sidewalks establish pedestrian access to roadside businesses. 
- A commitment to sidewalks fulfills the establishment of a walkable downtown 

nucleus. 
- A consistent sidewalk presence provides an orderly aesthetic. 
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- The installation of sidewalks can involve the modification of pre-existing roadside 
utilities. 

- Sidewalk construction could incur minor impact on vehicular flow. 
- Sidewalks inevitably take-up right-of-way. This reduces what can be used to address 

future increases in traffic volume. 
 
Street Parking 
 

Structured street parking is established with angled or parallel to the road, marked 
stalls. Street parking addresses pedestrian safety, downtown walkability, and business 
access. The traits of street parking are as follows: 
 
- The establishment of roadside parking would create a transition or buffer zone 

between moving vehicular traffic and pedestrians. 
- Street parking is indicative of a multi-venue visit instead of a one-stop shop. This 

system would encourage visitors to walk around and see the various interests that 
the downtown area has to offer. 

- By placing businesses in the immediate vicinity of the road, their advertising ability is 
improved. The street parking establishes a baseline of extremely convenient 
customer access to their business. 

 
- Street parking reduces the right-of-way by an entire lane of travel, restricting future 

growth. 
- Street parking places the impetus on the transportation authority to install and 

maintain parking for the private businesses that are benefitting from it most. 
 
Grass Buffers 

 
Grass buffers are the narrow strips of landscaping that separate sidewalks from 
vehicular traffic. They address pedestrian safety and city aesthetics. The traits of grass 
buffers are as follows: 
 
- These landscaped sections create a buffer between vehicular traffic and pedestrians, 

increasing pedestrian safety. 
- Grass buffers communicate to traffic that they are traveling through a community 

environment, and thus serve as a traffic calming device. The image of a narrower 
roadway will encourage traffic to travel at lower speeds in comparison to a roadway 
with wide lanes and medians. Such effects positively impact pedestrian safety and 
walkability in regard to a downtown atmosphere. 

- Grass buffers, when appropriately landscaped, offer a significant aesthetic boost to a 
community. 

 
- Grass buffers will incur a maintenance cost. 
- Valuable right-of-way is being used more for “fashion” than for “function”. 
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Roadway Widening  
 

The widening of an existing roadway is a course of action that addresses traffic flow, 
traffic congestion, pedestrian safety, downtown walkability, and business access. The 
traits of a widened roadway are as follows:  
 
- The widening of a roadway will increase its capacity, both in volume and the type of 

traffic that can be handled. Such an increase improves the flexibility of traffic flow. 
- A road widening can include complimentary facilities such as street parking and 

sidewalks. This would serve to improve pedestrian safety, walkability, and potential 
business access. 

- When the capacity, and thus accessibility of a road is improved, the road becomes 
more appealing to businesses.  

 
- This course of action imposes a demolition cost before you can even start to build 

something new. 
- A widening effort will likely require land acquisition for right-of-way. 
- Residential interests will not favor the increased road volume and the likely inclusion 

of commercial vehicles. 
- The improved roadway may also require additional maintenance and associated 

costs.  
 

Park-and-Ride Facility 
 

The addition of a park-and-ride facility is a course of action which addresses traffic flow, 
downtown walkability and access to local business. In adherence to the problem 
definition, we will consider a general parking facility for mixed-use: the structure will 
allow for use by commuters and non-commuters alike.  

 
- A park and ride places an emphasis on public transportation and carpooling. These 

efforts can result in an overall reduction of traffic volume as population growth 
continues. 

- If located in a downtown environment, such a parking area could serve as a 
launching point for walkable downtown activity and business access. 

- As a mixed-use facility, a park-and-ride could serve as a meeting place of out-of-
town and local vehicular traffic, pedestrian traffic from the downtown area, and 
visitors on the Yelm-Tenino trail. With a rest-area marked with community heritage 
and information, this facility could become a unifying center of the community. 

 
- A park-and-ride does not directly address the problem definition. It will only 

indirectly impact traffic flow. It can only be considered to meaningfully impact 
walkability and business access if it is utilized as a mixed-use facility; this is not 
necessarily the normal definition of a park-and-ride. When keeping a budget, 
solutions need to effectively address the problem. 
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- A parking facility uses up a substantial amount of property that could otherwise be 

used for development. 
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9. Analysis Evaluation Criteria 
 

In this section, the criteria developed to evaluate the various courses of action will be 
established and discussed. Discussion will illustrate how these criteria necessarily emerge 
from the problem definition of Chapter 6. For our analysis, we maintained the segregation 
of intersection and street improvements. Therefore, we will establish a weighting system 
for both, each totaling to 100%. As a class we established the weights, drawing from 
stakeholder input (See stakeholders in Chapter 3: Sources) and our own understanding of 
the project and others like it. The last thing necessary to complete the formation of our 
evaluation matrix is the scores for each option for each criterion. In this chapter, we will 
establish a fundamental division of the criteria in regard to negative influence, positive 
influence, or a neutral state. This division will lead to the establishment of individual scores 
in the next chapter. 
 
It should be noted that as a complimentary addition to the immediate transportation 
concerns, i.e. indirectly related to the problem definition, the park-and-ride option will not 
be included in the analysis. However, as a key stakeholder interest, it will be factored into 
the recommendation that takes a more comprehensive, phased stance toward 
improvement moving forward. 
 
Intersection Improvements 

 
The intersection improvement courses of action being considered will be evaluated on the 
basis of eight key elements. These elements break down the project goals and represent 
the concerns of the stakeholders. The evaluation criteria are listed below along with their 
assigned weights. A discussion of each criterion, its weight, and its general scoring will 
follow. The intersection improvement courses of action were evaluated on the following 
criteria:  

 
x Safety    22% 
x Traffic Improvement  15% 
x Business Accessibility  13% 
x Aesthetic   15% 
x Maintenance   5% 
x Future Growth  10% 
x Cost    18% 
x Impact    2% 

 
Safety 
 

This criterion is derived directly from Item III of the problem definition which pertained 
to pedestrian safety. As was stated, safety has received the highest weight of the 
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intersection improvement criteria. Multiple stakeholders have expressed concern for 
pedestrian safety. As we established in the problem definition, our own assessment was 
in line with the stakeholders: pedestrian facilities desperately need to be improved; the 
weight reflects this. A low score will reflect existing conditions because we feel 
improvements are not just positive, but necessary. Scores above this will represent 
varying degrees of improvement. 

 
Traffic Improvement 

 
Traffic improvement reflects Items I and II of the problem definition pertaining to traffic 
delay and congestion on north/south streets crossing SR 507. As a direct derivation from 
the problem statement, traffic improvement received a moderately high weight, but 
one that is lower than that given to safety, which we felt was the greatest and most 
immediate concern. As with safety, we felt that existing conditions were poor enough 
that low scores are indicative of this state. A moderate score would reflect moderate 
improvements. A high score represents significant improvement to traffic conditions at 
the intersection. This would include increased flow, and minimal congestion. A course of 
action which receives a high score in this category would also be expected to greatly 
improve the level of service at the intersection—a primary concern of the TRPC study.  

 
Business Accessibility 

 
Access to existing and future business was a major concern of the project stakeholders 
and was discussed in Item IV of the problem definition. This criterion received a slightly 
lower score than traffic improvements because in the scope of intersection 
improvements, improved business accessibility is partly a function of improvements to 
traffic flow and partly to improved pedestrian experience, both of which were already 
established as criterion. A low score is indicative of existing conditions; the higher scores 
represent varying degrees of improvement. 

 
Aesthetics 

 
The aesthetic value of the city is something that underlies all of the improvement 
criteria; any improvement should add to the city’s aesthetics. More directly, the 
aesthetic value is a key factor in attracting business. Therefore, aesthetics received a 
weight in line with the other criteria derived from the problem definition. In this score, 
neutrality represents existing conditions; a lower score would degrade those aesthetic 
conditions, a higher score would improve them.  

 
Maintenance 

 
The long term costs and requirements to maintain each course of action is considered in 
this section. The maintenance requirements can have a significant effect on the long 
term costs and should therefore be minimized because the City of Rainier is the primary 
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stakeholder for this report and the burden of maintenance will be placed on the them. 
However, when improvements become crucial, costs such as maintenance ultimately 
become a necessary evil. Therefore maintenance received a low weight. Minimal 
maintenance correlates to a high score and significant long term efforts are represented 
by a low score.  

 
Future Growth 

 
The population models for this region predict significant growth over the next 20 years. 
A goal for any project is the development of long-term solutions that accommodate 
such growth. However, the truth remains that when a budget is being prepared, long-
term solutions often take a back-seat to the immediate concerns. Therefore, future 
growth received a relatively low weight. Because studies such as the TRPC’s were 
founded on future growth concerns, existing conditions receive the lowest score. Higher 
scores represent versatile options that support the growth of the city. 

 
Cost 

 
Construction cost is a major evaluation criterion for the city and state, as the primary 
financial supporters of the project. If the funding is not there, the improvement cannot 
happen. Therefore, cost received the second highest weight in an effort to balance out 
the demands for improvement. The highest score is given to the “do-nothing” option. 
The lower scores are then based on the relative expense of each option. 

 
Impact 

 
This criterion addresses the feasibility of construction. This pertains to the logistics, and 
practicality of implementing each course of action. As with maintenance, impact was 
considered to be a necessary evil and therefore received the lowest weight. The highest 
score reflects the non-impact of the “do-nothing” option. The lowest score reflects an 
impact that, at least at this time, renders an option inconceivably expensive.  
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Street Improvements 
 

The various street improvement courses of action being considered will be evaluated on 
the basis of five key elements. These elements break down the project goals and 
represent the concerns of the stakeholders. The street improvement criteria are listed 
below along with their assigned weights. A discussion of each criterion, its weight, and its 
general scoring will follow. The street improvement courses of action were evaluated on 
the following criteria:  

 
x Current Need   15% 
x Future Need   20% 
x Impact on Growth  20% 
x Aesthetics   20% 
x Walkability   25% 

 
Current Need 

 
Current need is in regard to the immediate concern of each street considered in the 
project scope. These items are of a slightly more aesthetic nature in relation to the 
immediate concerns of pedestrian safety crossing SR 507, which are the more critical 
concerns. Therefore this item received the relatively low weight. High scores represent a 
strong current need for the improvements; low scores indicate that the improvements 
are not currently necessary. 

 
Future Need 

 
As the city grows and seeks to improve its downtown area, the requirements of the 
pedestrian facilities will change. Stakeholder input revealed downtown development to 
be an important consideration moving forward. Therefore, this criterion received a 
moderate weight. Low scores indicate a failure to address future conditions; high scores 
reflect the opposite.  

 
Impact on Growth 

 
This criterion relates to how a course of action influences growth demands in terms of 
population. Per the TRPC study, population growth is something that must be 
considered. Therefore this criterion received a moderate weight. A neutral score reflects 
no impact on growth demands. A high score reflects increased capacity qualities in the 
course of action. 
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Aesthetics 
 

As was stated previously, aesthetics are an important consideration for any 
improvement effort. Furthermore, aesthetics are major contributor in efforts to attract 
new business and to develop a downtown area, as was indicated in Item IV of the 
problem definition. Aesthetics therefore received a moderate weight. Existing 
conditions reflect a neutral state; it is assumed that any improvements made will reflect 
a positive impact on aesthetics.  

 
Walkability 

 
In Item IV of the problem definition, walkability was highlighted as a key issue. It relates 
to the concerns of pedestrian safety, downtown development, business access, and 
overall aesthetics. Therefore this criterion received the highest weight. A neutral score 
reflects a minimal impact on walkability; higher scores indicate significant 
improvements.  
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10.  Analysis Scores 
 
The framing of the evaluation matrix has been established: courses of action and their 
evaluation criteria. Furthermore, the evaluation criteria have been given a weight to reflect 
their relative importance based on stakeholder input and our own assessments. For each 
evaluation criteria, a spectrum has been established indicating the meaning of a high or low 
score. What remains is to establish scores for each criterion for each course of action. In 
each case, a value rating system ranging from zero to five will be applied. A score of zero 
represents the least desirable state for each criterion; five represents the desired effect or 
optimum result. The totaled scores for each course of action will ultimately allow a 
relatively unbiased ranking of each option, revealing the favorable solution(s). 

 
The evaluation tables will be separated between intersection improvements and street 
improvements. These solutions satisfy the problem statement in different contexts and 
therefore cannot adequately be judged on the same criteria, as has been previously 
discussed. The following tables demonstrate the realization of the evaluation matrix as 
discussed. The bodies of the tables reflect the scores on their 0 to 5 scale.  Discussion of 
these scores will follow. 
 

 
INTERSECTION IMPROVEMENT OPTIONS 
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Safety  22 3 5 5 1 3 5 5 1 4 5 5 1 
Traffic Improvement 15 4 5 5 1 4 5 5 1 5 5 5 1 
Business Accessibility 13 2 5 5 1 2 4 5 1 5 5 5 1 
Aesthetic 15 3 5 3 3 3 5 3 3 4 5 3 3 
Maintenance 5 5 5 2 3 5 5 2 3 5 5 2 3 
Future Growth 10 4 4 5 1 4 2 5 1 5 4 5 1 
Cost 18 2 0 2 5 2 0 2 5 2 1 2 5 
Impact 2 2 0 4 5 2 0 3 5 3 2 3 5 

Total 100 
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STREET IMPROVEMENT OPTIONS 
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Current Need 15 5 3 4 4 3 4 
Future Need 20 5 4 4 5 4 5 
Impact on Growth 20 5 5 3 5 5 3 
Aesthetics 20 4 4 5 4 4 5 
Walkability 25 5 3 5 5 3 5 

Total 100 
  

  
  

  
 
 

Intersection Improvement Analysis 
 

Turn Pockets 
 

Business accessibility, cost and impact were scored just below neutral. Turn pockets on 
the side streets pose little benefit to business accessibility as they would only lightly 
improve the current traffic conditions. Turn pockets on Minnesota and/or Centre would 
require the respective road to be widened near the intersection. Such a project would 
be costly and disruptive during the construction phase. 
 
Safety and aesthetics were given a neutral score based on the assumption that turn 
pockets would have little or no contribution to the current condition of each criterion. 
Turn pockets on the side streets would not affect pedestrian safety across SR 507 and 
the wider right-of-way demanded offers little room to improve the intersection 
aesthetic.  
 
Traffic improvement and future growth were scored just above neutral due to the fact 
that this improvement would alleviate only a portion of the established traffic problems. 
Turn pockets would allow left turning vehicles a separate lane such that their delay 
would not affect the delay of right-turning or through traffic. However, this traffic would 
still be forced to yield to SR 507, resulting in the continuation of delays. 
 
Once turn pockets are established, the maintenance on them would include standard 
road maintenance such as surface wear and re-striping which is considered minimal, 
resulting in a high score. 
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Roundabouts  
 

The cost and impact of a roundabout was scored very low due to the necessary land 
acquisition and furthermore the potential building demolition on that acquired land. 
Construction would require closure of the entire road, resulting in a large impact. The 
intersections at Minnesota and Centre Streets with SR 507 were given a score of (0) due 
to the inevitability that current businesses would need to be demolished to 
accommodate the necessary right-of-way. Centre Street is the only north/south truck-
route through town. Therefore, the roundabout at that intersection would need to 
accommodate potential left hand turns from Centre onto SR 507. According to the 
Federal Highway Administration, the recommended inscribed circular diameter for the 
maneuverability of semi-trucks through the circle would be 120 feet (See Minnesota on 
the next page and Centre on the one after that with roundabouts overlaid on the maps 
showing the overlap with existing structures). The Idaho Street intersection with SR 507 
was scored higher because the necessary land is vacant and available. However, it would 
still require purchase and inconvenient construction on the state highway (See pg. 43). 
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Future Growth was scored just above neutral due to the fact that single lane 
roundabouts can only accommodate moderate amounts of traffic flow. In the event that 
projected traffic flow volumes exceed the capacity of a single lane roundabout, the 
addition of a second lane would be costly and the right-of-way would already have been 
strained by the single-lane roundabout. Expansion at the Minnesota Street and Centre 
Stree intersections with SR 507 would be even more unlikely than at Idaho Street due to 
the proximity of store fronts and other strict physical restrictions. 

 
Safety, traffic improvement, business accessibility, aesthetics, and maintenance were all 
given top scores. As reported in the WSDOT Public Transportation Features article, an 
external study has shown that roundabouts minimize vehicular accidents. Specifically, 
they reduce deaths by 90%, injuries by 76%, and all crashes by 40%. Additionally, the 
study reported that roundabouts reduce traffic delays by 62-74% by promoting a 
continuous flow of traffic instead of inducing mandatory stops. The intrinsic ability of a 
roundabout to accommodate side street traffic and promote legal U-turns so as to more 
conveniently access local businesses and parking is reflected with a high score for 
business accessibility. Another benefit of a roundabout is the landscaping potential in 
the center of the circle. Seasonal foliage and welcoming signage would certainly 
increase the local aesthetic. Finally, the maintenance of a roundabout is limited to the 
upkeep of the landscaping and would therefore be minimal. 

 
Traffic lights  

 
Maintenance and cost were given a score below neutral because of the utility 
installation and maintenance costs associated with this option. Maintenance of traffic 
lights is a requirement. It includes frequent re-calibration and timing of the system and 
replacement of broken and/or worn parts. According to WSDOT, these costs could be as 
much as approximately $8,000 per year. 
 
Aesthetics was scored neutrally because the addition of overhead traffic lights would do 
little to add or detract from the current conditions. 
 
Impact was given a score slightly above neutral. There would be a low short-term impact 
during the installation of the traffic light system. The exception is at the Idaho Street 
intersection where impact would be nearly non-existent due to the lack of physical 
constraints, resulting in a top mark. 
 
Safety, traffic improvements, business accessibility and future growth received high 
scores. Traffic lights command vehicular yielding to pedestrian traffic in a way that the 
other potential devices do not. Traffic lights would allow north/south moving traffic to 
enter the intersection unchallenged. The improved ability to exit and enter the highway 
traffic flow would improve local business accessibility. Finally, traffic lights can be timed 
and synchronized to accommodate an increase in traffic volume and fluctuations in 
patterns without additional construction. 
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Do Nothing 
 

The option to leave this space undisturbed received the lowest scoring of the analysis. 
Based on traffic studies and community response, there is a great need to address 
pedestrian safety, traffic improvements, business accessibility and future growth. None 
of these concerns would be addressed with a do nothing response.  Aesthetics and 
maintenance would remain neutral. 
 
The only high marks were for zero cost and zero impact. 
 
The result will be one of low support for this option from the matrix; reinforcing ours’ 
and others’ opinion that improvements are necessary in the community. 

 
Connection of Idaho Street 
 

Cost was given a lower score due to the time and scope of this improvement. Right-of-
way would need to be acquired and construction would last considerably longer than for 
the other propositions. 
 
The impact of this project was scored neutrally because the necessary land is not 
currently being used and no traffic or business would be displaced due to the 
construction.  
 
Safety and aesthetics were given scores just above neutral because the solution will 
address these criteria but in an indirect fashion. The introduction of another 
intersection will allow for another pedestrian crossing route of SR 507, but it will not 
necessarily slow or stop traffic. The construction of this new road would need to meet 
current standards of adequate sidewalk space, parking, curb and gutter, all of which will 
offer aesthetic value to the community’s road system. 
 
High marks were given to traffic improvement, business accessibility, maintenance, and 
future growth. The addition of a third connector street would alleviate congestion and 
delays at Minnesota and Centre Streets. It is additionally assumed that construction of 
this road would incorporate turn pockets. The connection would allow additional access 
to Rochester Street, stimulating business options in the downtown area. Once the road 
has been laid, only standard road maintenance would be required. The ability of this 
intersection to relieve pressure at other intersections will become increasingly obvious 
as traffic volumes continue to increase. 
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Street Improvement Analysis 
 

Sidewalks  
 

Aesthetics are expected to improve, but not dramatically. A new, wider sidewalk will be 
much more appealing, but it does not implicitly allow for additional landscaping or 
alternative beautification modifications. Therefore, this criterion was given a slightly 
above neutral score. 
 
Current need, future need, impact on growth, and walkability all received top scores. 
Rochester currently has no sidewalks and therefore this addition would be immediately 
beneficial. SR 507 has sidewalks through downtown Rainier, but they are intermittently 
placed, too narrow, and in need of surface repair. Businesses will be unlikely to express 
interest in the area without adequate paths in place for their customers. As the 
population grows and the downtown area develops, a strong sidewalk network takes on 
a vital importance in accommodating this future growth. Finally, walkability is a directly 
product of a high-quality sidewalk system. 

 
Street Parking  

 
Current need and walkability received neutral scores because additional street parking 
does not affect either of these criteria. There is currently unmarked parking on SR 507 
through downtown Rainier and on Rochester. Walkability has minimal relation to street 
parking. 
 
Future need and aesthetics were scored just above neutral. This addition would benefit 
future development demands, but we do not view it as critical. Marked street parking 
would add moderate aesthetic value in an ordered, pattern-like sense. 
 
Additional street parking scored high for impact on growth because an increase in 
population will be accompanied by an increased demand for community parking. 

 
Grass Buffers 

 
Grass buffers would have no influence on the impact of growth in this area and 
therefore received a neutral score. 

 
Current need was scored just above neutral because this proposal is more directly 
intended for future development. Beautification measures such as this are always 
trumped by safety and access, which the scores reflect. 
 
Future need, aesthetics, and walkability received high scores. Grass buffers are a 
definitive improvement of the aesthetic value of downtown Rainier. Grass buffers’ roles 
as pedestrian buffers are an important consideration in walkability. Increased aesthetic 



 City of Rainier Transportation Network Improvement 

Saint Martin’s University  Feasibility Report     47 
 

value will serve to draw more businesses and visitors to the town, addressing future 
needs regarding development. Currently, the future need is greater on SR 507, which is 
the unquestionable “Main-Street” of downtown Rainier.  
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11. Analysis Results and Comparison 
 

With the scores firmly established, it is now necessary to assess the totaled scores for each 
course of action. With these scores we can begin to rank them and sort them into solutions 
that make sense within the project constraints. Below we will present the raw results in 
matrix form. This will be followed by discussion of these results and the establishment of a 
recommendation for each improvement area.  

 

 
INTERSECTION IMPROVEMENT OPTIONS 
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Safety  22 66 110 110 22 66 110 110 22 88 110 110 22 
Traffic Improvement 15 60 75 75 15 60 75 75 15 75 75 75 15 
Business Accessibility 13 26 65 65 13 26 52 65 13 65 65 65 13 
Aesthetic 15 45 75 45 45 45 75 45 45 60 75 45 45 
Maintenance 5 25 25 10 15 25 25 10 15 25 25 10 15 
Future Growth 10 40 40 50 10 40 20 50 10 50 40 50 10 
Cost 18 36 0 36 90 36 0 36 90 36 18 36 90 
Impact 2 4 0 8 10 4 0 6 10 6 4 6 10 

Total 100 302 390 399 220 302 357 397 220 405 412 397 220 
 
 

 
STREET IMPROVEMENT OPTIONS 
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Current Need 15 75 45 60 60 45 60 
Future Need 20 100 80 80 100 80 100 
Impact on Growth 20 100 100 60 100 100 60 
Aesthetics 20 80 80 100 80 80 100 
Walkability 25 125 75 125 125 75 125 

Total 100 480 380 425 465 380 445 
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Comparison of Intersection Improvement Options 
 

Minnesota Street and SR 507 
 

As was derived from the criteria and scoring discussed previously, the “do-nothing” 
option received the lowest ranking, followed by turn pockets. These options simply do 
not offer enough improvement or potential for future growth. The proposition for a 
roundabout settled at second highest. This option adequately addresses several 
components of the problem statement, but is not feasible based on the physical 
constraints of the location (As shown on page 41). The most favored option for this 
intersection is traffic lights. This option addresses the delay of north/south traffic 
turning onto or crossing SR 507 as well as pedestrian safety concerns while minimizing 
impact. 
 

Centre Street and SR 507 
 
The intersection of Centre Street and SR 507 has fewer physical constraints than those 
of Minnesota Street. It should be noted that this intersection takes a higher precedence 
than those of Minnesota Street and Idaho Street due to its sole responsibility for 
north/south commercial traffic through Rainier. These results are same as those for 
Minnesota Street. While, a roundabout is shown as more feasible at this intersection 
that at Minnesota Street, previous discussion and imagery (See pg. 42) have shown that 
a roundabout at this location would also require building demolition; this cannot be 
considered acceptable. The implementation of traffic lights is the most favored option 
once again. In regard to traffic light installation, this intersection allows for better 
maneuverability than at Minnesota Street, as can be seen on the maps. 
 

Idaho Street and SR 507 
 
The connection had the second highest score in the entire table—only to a roundabout 
at the assumed connection. It is important to note that the connection at Idaho Street is 
the only option within the project scope that addresses the concern of congestion at 
Minnesota and Centre Streets that was established in the problem definition. Therefore, 
this connection is strongly recommended. 
 
The new intersection would allow for more flexibility due to the land availability. “Do-
nothing” again had a last-place result. Again, this option does not offer any 
improvement, which has revealed itself through the development of this report to be 
critical. Traffic-lights finished behind a roundabout in this instance due to the lesser 
impact for the construction of a roundabout at this intersection in comparison to the 
others (See pg. 43). However, even with the connection, this intersection would remain 
secondary to the Minnesota Street and Centre Street intersections whose streets both 
extend out beyond the Rainier city limits.  
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Comparison of Street Improvement Options 
 

SR 507 Between Minnesota Street and Idaho Street 
 
Street conditions along SR 507 are in need of improvement and this was reflected in the 
analysis results. Sidewalk improvements ranked first, followed by grass buffers and 
street parking. Sidewalks are a primary instrument of the pedestrian experience—a 
significant driving force in this report. Therefore, the improvements are imperative; the 
current sidewalk condition is narrow, sporadic, and unsafe. This is unacceptable for a 
primary stretch of local business in the downtown area. Grass buffers and landscaping 
would be largely beneficial along SR 507 because they are good for pedestrian safety 
and they add great aesthetic value to a street that serves as a gateway to the 
community. Although unmarked, street parking is already established on SR 507. 
Installation of marked stalls would serve as a polishing effect for an existing community 
feature. 
 

Rochester Street Between Minnesota and Idaho Street 
 
Street improvement options for Rochester Street scored highly across the board. The 
matrix indicates that street parking is the least necessary, sidewalk improvements are 
most necessary, and grass buffers lie in between. As with SR 507, sidewalks and street 
parking are present, but they are in a degraded state. Therefore, the three pronged 
recommendation of sidewalks, grass buffers, and street parking is applicable here. 
However, the current demand for this is not on the same level as on SR 507. The 
development of Rochester Street is a project aimed at the future development of the 
downtown area; the SR 507 improvements should take precedence. 

 
Analysis Conclusion 

 
In conclusion, the results of the evaluation matrix provided clear and telling feedback. The 
resulting conclusion for each improvement area was: 

 
x Minnesota Street Intersection:    Traffic Light 
 
x Centre Street Intersection:    Traffic Light 

 
x Idaho Street Intersection:    Connection and Roundabout 

 
x SR 507 between Minnesota and Idaho Street:  Sidewalks, Grass Buffers, 

Marked Street Parking 
 

x Rochester between Minnesota and Idaho Street: Sidewalks, Grass Buffers, 
Marked Street Parking  
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12. Recommendation  
 

With a recommendation established at each improvement area, we must finally evaluate 
each option in relation to each other while giving consideration to the project constraints.  
 
Considering WSDOT’s reluctance towards implementation of traffic control devices on SR 
507 to date, immediate improvements should only include a single traffic control device 
within the project scope. The most logical choice then for a traffic control device is at 
Centre Street: the street responsible for all north/south commercial traffic in Rainier. This 
implementation will address immediate concerns for delays at Minnesota and Centre 
Streets as well as provide the signalized pedestrian crossing desired by many stakeholders. 
It should be noted that most stakeholders consider the two intersections to be the most 
critical improvement within the project scope. Furthermore, citizen survey results strongly 
encouraged traffic light installation. 
 
The connection at Idaho is a relatively cheap option considering its potential for congestion 
relief and growth accommodation, as well as  it being an important addition for downtown 
development, i.e. business appeal and access. As This feature would include turn pockets. 
At the time that future growth demands more traffic control on SR 507, the device should 
be placed at the Idaho Street intersection. The current flexibility of the property at the 
intersection makes it much more suitable for a roundabout—which is generally considered 
superior to traffic lights, all things being equal (Which is not the case for existing 
conditions). 
 
The packaged street improvements for SR 507 and Rochester Street that were 
recommended in the previous chapter do not interfere with each other—there is enough 
right-of-way for all of the improvements—or the intersection improvement options. 
Therefore these packaged improvements both remain a part of the recommendation as key 
components of pedestrian safety, aesthetic improvements, downtown walkability, and 
business appeal. As was previously discussed, the improvements on SR 507 should take 
precedence over those on Rochester Street. Additionally, it is important to remember that 
the improvements on Rochester Street will be built into a widening of the roadway to 
accommodate commercial traffic in regard to the development of the downtown area. 
 
If the sidewalks on Rochester Street are being addressed, an inclusion should be made for 
sidewalks for the equally in-need east side of Centre Street between SR 507 and Rochester 
Street. 
 
We must also return to the topic of the park-and-ride. Once the immediate concerns have 
been addressed, a park-and-ride should be considered a crucial piece to the development 
and modernization of Rainier going forward. As discussed previously (See Courses of Action, 
pg. 31), the park-and-ride will be a mixed-use lot, it will be established as both a community 
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nucleus for the developing downtown area (See its location on the project scope map on pg. 
23) as well as a traditional park-and-ride facility promoting environmental friendliness. 
 
Phasing Plan 

 
From the previous discussion that established the recommendation components, we 
recommend the following phasing plan. Phases 1-3 address immediate concerns; Phases 4 
and 5 are meant for future implementation. We have established preliminary cost 
estimates for each phase (See Appendix C for additional details). Note that cost estimates 
do not account for impact to local business, land acquisition costs are likely optimistic, 
and that street improvement bids are likely somewhat low due to the exclusion of 
landscaping costs. 
 
PHASE 1: Installation of a Traffic Signal at the Intersection of Centre Street and SR 507; 

Sidewalk improvements, Grass Buffers, and Marked Street Parking on SR 507 
between Minnesota and Idaho Streets 

 
Cost: Utility Relocation    $1,250,000 - $2,000,000 

Phase 1 Bid     $2,275,000  
       Total = $3,525,000 - $4,275,000 
 

The Phase 1 traffic signal addresses the most critical needs regarding traffic 
delays and pedestrian safety crossing SR 507. The street improvements are the 
first and most fundamental steps in improving the downtown walkability in both 
pedestrian safety and aesthetic value. This will initiate the institution of business 
appeal for the development of the downtown area. 

 
PHASE 2: Roadway widening, Sidewalk improvements, Grass Buffers, and Marked Street 

Parking on Rochester Street; Sidewalk installation on the east side of Centre 
Street between Rochester Street and SR 507 

 
Cost: Phase 2 Bid     $550,000 
 
The next step is to relieve the congestion with the Idaho Street connection. 
However, the connection will not be effective until Rochester is made adequate 
for a greater volume and size of vehicles. If the widening must be done for the 
sake of the connection, then all street side improvements on Rochester will also 
be implemented at this time. These improvements will add to the Phase 1 
pedestrian safety, downtown walkability, aesthetic, and business appeal efforts. 
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PHASE 3: Idaho Street Connection 
 

Cost: Phase 3 Land Acquisition   $105,000 
Phase 3 Bid     $300,000 
     Total = $405,000 

 
The connection will answer the immediate concern for traffic congestion. 
Additionally, it can be established as the eastern north/south avenue for 
development of the downtown area. In that regard it will also serve to improve 
walkability. 

 
PHASE 4: Park-and-Ride Installation on the Southeast corner of Rochester and Centre 

Street 
 

Cost:  Phase 4 Bid     $485,000 
 
The park-and-ride is the first phase that is primarily intended for future 
development. As discussed, it will be a mixed-use facility that can be utilized as a 
community center and will work towards business appeal and the development 
of the downtown area. 

 
PHASE 5: Roundabout Installation at the Intersection of Idaho Street and SR 507 
 

Cost:  Land Acquisition    $450,000 
Phase 5 Bid     Unknown 
     Total = Unknown 

 
The roundabout will serve as an additional traffic control device on SR 507 at a 
time when future traffic volumes call for it. 
 
We were unable to deliver a cost-estimation of a single-lane roundabout 
installation. 
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Appendix A: Traffic Studies 
 
On the days of November 4th and 13th, 2013, a Spot Speed traffic study was conducted in the 
city of Rainier. This study was conducted to gauge current traffic speed and flow on SR 507 
through the city. The study conducted on November 4th started at 3:38 PM and the study on 
November 13 started at 7:38 AM. In each test, the speed of 100 vehicles was measured for 
each direction of traffic. 
 
In the subsequent plots, cumulative frequency indicates the percentage of drivers traveling at 
the given speed or slower. The 85th percentile is often interpreted as the drivers’ opinion of the 
upper limit of safe travel speeds, i.e. their perceived design speed of the road of interest.  
 
Below are the charts that correspond to this study. 
 
Note: This speed study is not indicative of any future traffic projections. It is of limited scope 
and requires further study. 
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Chart 1: 507 Westbound at Mini Storage, 4:22 to 4:45 PM 
Spot Speed Study 

Location: Mini Storage Observers: Rob, Shawn 
Date: November 4, 
2013 

Time: 4:22-4:45 
PM 

Direction of Travel: 
West 

Posted Speed: 30 
mph 

Speed Speed Speed Speed 
24 28 33 28 
30 23 33 31 
28 24 28 30 
29 22 23 24 
28 24 31 21 
28 28 31 30 
20 26 27 30 
24 31 22 27 
27 26 26 28 
27 28 26 28 
28 30 27 29 
26 28 24 30 
27 24 33 28 
30 30 32 28 
30 32 27 26 
30 28 28 29 
27 28 29 31 
28 31 27 40 
27 32 28 30 
28 28 25 35 
29 26 24 32 
28 30 30 30 
27 25 25 26 
22 24 27 27 
23 24 28 28 

    Average Speed 27.75 
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At this time and location, 85% of the drivers obeyed the posted speed limit of 30 miles per 
hour. The time interval of 100 vehicles was 23 minutes, equaling a flow rate of approximately 
261 vehicles per hour. The average speed was 27.75 miles per hour. 
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Chart 2: 507 Eastbound at Mini Storage, 3:48 to 4:22 PM 
Spot Speed Study 

Location: Mini Storage Observers: Rob, Shawn 
Date: November 4, 2013 Time: 3:48-4:22 PM Direction of Travel: East Posted Speed: 30 mph 
Speed Speed Speed Speed 

26 30 15 27 
26 30 14 30 
29 30 27 26 
32 24 29 32 
26 25 25 31 
29 24 29 32 
24 25 24 32 
24 20 24 28 
31 31 26 28 
31 22 29 26 
25 29 28 27 
25 26 31 27 
25 24 25 27 
27 20 29 26 
31 25 27 23 
30 24 30 33 
30 29 32 30 
27 29 30 27 
27 35 28 27 
35 25 31 27 
32 20 27 28 
29 23 30 27 
27 17 31 27 
28 19 30 26 
24 19 29 24 

    Average speed 27.03 
 



 City of Rainier Transportation Network Improvement 

58     Feasibility Report  Saint Martin’s University 
 

 
 
At this time and location, 84% of the drivers obeyed the posted speed limit of 30 miles per 
hour. The time interval of 100 vehicles was 34 minutes, equaling a flow rate of approximately 
177 vehicles per hour. The average speed was 27.03 miles per hour. 
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Chart 3: 507 Westbound at the Texaco Station, 7:38 to 8:12 AM 
Spot Speed Study 

Location: Texaco Station Observers: Rob, Shawn, David U. 
Date: November 13, 
2013 

Time: 7:38-8:12 
AM 

Direction of Travel: 
West 

Posted Speed: 30 
mph 

Speed Speed Speed Speed 
27 29 31 28 
25 27 25 25 
26 27 26 24 
31 26 24 28 
28 28 33 24 
27 25 25 29 
26 29 24 26 
30 29 32 26 
31 29 33 30 
28 27 28 28 
27 23 27 32 
30 27 30 37 
27 24 30 23 
26 29 32 28 
29 28 29 28 
29 28 28 25 
22 27 23 21 
24 31 21 23 
22 29 21 25 
27 23 27 24 
22 23 27 23 
31 20 26 19 
30 19 23 27 
26 22 23 26 
31 26 24 28 

    Average speed 26.66 
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At this time and location, 87% of the drivers obeyed the posted speed limit of 30 miles per 
hour. The time interval of 100 vehicles was 34 minutes, equaling a flow rate of approximately 
177 vehicles per hour. The average speed was 26.66 miles per hour. 
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Chart 4: 507 Eastbound at the Texaco Station, 7:38 to 8:04 AM 
Spot Speed Study 

Location: Texaco Station Observers: Rob, Shawn, David U. 
Date: November 13, 
2013 

Time: 7:38-8:12 
AM 

Direction of Travel: 
East 

Posted Speed: 30 
mph 

Speed Speed Speed Speed 
27 27 33 30 
28 24 25 30 
24 25 28 28 
28 29 30 29 
27 30 26 26 
25 21 30 27 
28 23 23 30 
23 21 23 25 
27 24 27 28 
26 23 25 26 
25 22 29 24 
18 24 23 30 
25 25 26 33 
25 25 25 23 
26 26 26 26 
20 31 23 35 
25 26 29 28 
29 29 27 28 
30 29 29 26 
34 25 26 25 
28 24 29 36 
27 25 30 32 
28 21 31 31 
29 23 30 25 
17 30 26 26 

    Average speed 26.67 
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At this time and location, 90% of the drivers obeyed the posted speed limit of 30 miles per 
hour. The time interval of 100 vehicles was 34 minutes, equaling a flow rate of approximately 
177 vehicles per hour. The average speed was 26.67 miles per hour. 
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Appendix B: Survey Results 
 
Out of approximately 750 surveys distributed on Tuesday, November 12th and collected on 
Wednesday, November 20th, 14 were returned. See the survey form on the following page, the 
results were as follows. 
 
Note: The survey results are indicative of one stakeholder interest: the citizens. This sample of 
the citizens should not be considered to be a conclusive reflection of the many interests of the 
residents of Rainier. 
 
For the improvement options, rated on a 1 to 10 scale, the average score was: 

x Traffic Light:   7.4 
x Additional Landscaping: 4.7 
x Sidewalks:   4.1 
x Additional Parking:  3.4 
x Park & Ride:   3.1 
x Roundabout:   2.2 

These results are reflected in the recommendation (See pg. 51). We believe the relatively low 
overall scores reflect a concern with impact and cost; matters which were both factored into 
the analysis. 
 
Other Statements: 

x Speeding is a concern on SR 507 through Rainier:     2X 
x Increased volume is a concern on SR 507 through Rainier:    3X 

One noted that turning left is particularly difficult. 
x The intersection of SR 507 and Centre Street needs to be improved:  8X 
x The intersection of SR 507 and Minnesota Street needs to be improved:  6X 
x Should another vehicle crossing on the Yelm-Tenino Trail be added: 2 Yes 8 No 

Both “Yes” answers noted how it would help congestion. 
One “Yes” specifically suggested a connection at Idaho 
Street. 

x Increasing business appeal with aesthetic improvements on SR 507: 5 Yes 4 No 
Two “Yes” answers specifically suggested sidewalk 
improvements/additions. 

x Improving pedestrian safety in downtown Rainier:    3 Yes 5 No 
All three “Yes” answers stated that the current crosswalks 
and lighting are insufficient. 

Many of the specific problems raised were addressed in the recommendation. While there are 
significant “No’s” on some of the improvements—particularly the Yelm-Tenino Trail crossing—
the recommendation to go forward on that reflects comprehensive stakeholder input. 
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We are seniors in the Civil Engineering program at Saint Martin’s University. For our final 
project we’ve opened a dialogue with the City of Rainier with the intent to assist in the 
development of the community. Our intent is to analyze options for improvement regarding some 
of the current traffic and pedestrian concerns in the city. This would be followed by a design of 
appropriate option(s) in the spring. We believe that your opinion will be helpful in assessing 
current issues and options. Below is a survey that would help us in this regard.  
 
This survey is also available online at https://surveymonkey.com/s/rmq85mg  
 
1. What are your concerns with SR507 as it runs through downtown Rainier?  

 
 
 

2. Are there any specific intersections on SR507 in Rainier that are of concern?  
 
 
 

 
3. Is pedestrian safety a concern with the current driving conditions of SR507? If so, what are your 
concerns?  

 
 
 
 

 
4. Please prioritize the following possible improvements. 10 being most in favor. 1 being less 
favored:  
 

  _______  
 

 _______  
 

  _______  
 

    _______  
 

  _______  
 

 _______

 
5. Should the City of Rainier pursue additional vehicle crossings of the Yelm-Tenino Trail?  

 
 
 

 
6. Do you feel the current appearance of SR507 through Rainier could be improved to bring outside 
businesses into the community? If so, what improvements would help local businesses succeed?  
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Appendix C: Cost Estimation  
 
All values should be considered rough and preliminary in nature. 
 
Utility Relocation Costs 
 

These costs were given to us from our contact with PSE. The number is delivered in a 
range because a decision will have to be made as to whether above ground facilities are 
relocated or buried. The following table was produced for us by Justin Shahan from PSE. 
 

Qty Unit Description 
System 
Voltage 

PSE 
Cost 

City 
Cost Assumptions 

19 EA 

Transmission 
Poles, 
Underbuilt 115kV $750k $0  

Relocate OH system per franchise 
agreement. Facilities covered by PSE 
easements, if any, construction costs are 
100% reimbursable to PSE. 

27 EA 
Distribution 
poles 12.5kV $500k $0  

Relocate OH system per franchise 
agreement. Facilities covered by PSE 
easements, if any, construction costs are 
100% reimbursable to PSE. 

              
              

9680 FT 
Conversion 
Distance 12.5kV $1.25m $750k 

Rate Schedule 74 application. City 100% 
responsible for utility trench coordination and 
design. Includes electrical engineering, 
construction, and wreckout. Excluded civil 
construction costs such as trench, backfill, 
restoration, and surveying. 

 
 
Traffic Signal Bid 
 

$500,000 is the cost quoted per traffic signal by the WSDOT website. 
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Street Improvement Bids 
 

These values were extrapolated, based on our own project dimensions, from the 2nd 
Street and Dakota Street improvement projects completed by Gray and Osbourne, as 
supplied by Jon Hinton (See Sources). Due to limited study on existing conditions, these 
values should be considered rough. These similar projects did not include marked street 
parking or buffer landscaping. Therefore our estimates do not reflect these values. Note 
that the traffic signal for Phase 1 is included here in our calculations. Our detailed 
estimates are as follows: 
 

BID ITEMS QUANTITIES 
PROJECT 

COSTS 

NO. DESCRIPTION UNIT UNIT PRICE 
TOTAL TO 

DATE 
AMOUNT TO 

DATE 
PHASE 1: TRAFFIC LIGHT AT CENTRE AND 507 COMBINED WITH SIDEWALKS ON 507 

1  Plan LS $250.00  100.00% $250.00  
2 Mobilization LS $14,500.00  100.00% $14,500.00  
3 Project Temporary Traffic Control LS $6,100.00  100.00% $6,100.00  
4 Clearing and Grubbing LS $1,000.00  100.00% $1,000.00  
5 Removal of Structure and Obstruction LS $3,000.00  100.00% $3,000.00  
6 Excavation, Backfill, Compaction and 

Grading for Roadway, Incl. Haul CY $22.25  2,139.3 $47,598.52  
7 Crushed Surfacing Top Course TN $36.25  998.32 $36,189.14  
8 Temporary Cold Mix  TN $150.00  1.13 $169.82  
9 Commercial HMA  TN $92.50  68.88 $6,370.94  
10 Trench Excavation Safety Systems LS $100.00  100.00% $100.00  
11 Erosion/Water Pollution Control LS $600.00  100.00% $600.00  
12 Cement Concrete Traffic Curb and Gutter LF $9.75  6070.8 $59,190.30  
13 Cement Concrete Driveway Entrance SY $90.00  328.9 $29,600.00  
14 Cement Concrete Sidewalk SY $23.50  1583.8 $37,220.34  
15 Cement Concrete Sidewalk Ramp EA $840.00  11 $9,240.00  
16 Permanent Signing LS $2,000.00  100.00% $2,000.00  
18 Topsoil Type A CY $42.00  222.76 $9,355.97  
19 Locate Existing Utilities  LS $650.00  1 $650.00  
20 Plastic Crosswalk Line SF $5.25  1368 $7,182.00  
23 Project Documentation  LS $300.00  1 $300.00  
24 Traffic Light EA $500,000.00  4 $2,000,000.00  
 

      Subtotal, PHASE 1 
   

$2,270,617.03  
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BID ITEMS 
QUANTITIES 

PROJECT 
COSTS 

NO. DESCRIPTION UNIT UNIT PRICE 
TOTAL TO 

DATE 
AMOUNT 
TO DATE 

PHASE 2: ROCHESTER AND EAST SIDE OF CENTRE BETWEEN ROCHESTER AND SR 507 
1  Plan LS $250.00  100.00% $250.00  
2 Mobilization LS $14,500.00  100.00% $14,500.00  
3 Project Temporary Traffic Control LS $6,100.00  100.00% $6,100.00  
4 Clearing and Grubbing LS $1,000.00  100.00% $1,000.00  
5 Removal of Structure and Obstruction LS $3,000.00  100.00% $3,000.00  
6 Excavation, Backfill, Compaction and 

Grading for Roadway, Incl. Haul CY $22.25  2,195.6 $48,851.11  
7 Crushed Surfacing Top Course TN $36.25  1,024.59 $37,141.48  
8 Temporary Cold Mix  TN $150.00  14.72 $2,207.64  
9 Commercial HMA  TN $92.50  895.38 $82,822.19  
10 Trench Excavation Safety Systems LS $100.00  100.00% $100.00  
11 Erosion/Water Pollution Control LS $600.00  100.00% $600.00  
12 Cement Concrete Traffic Curb and Gutter LF $9.75  6608.5 $64,432.88  
13 Cement Concrete Driveway Entrance SY $90.00  493.3 $44,400.00  
14  Cement Concrete Sidewalk SY $23.50  1618.6 $38,037.36  
15 Cement Concrete Sidewalk Ramp EA $840.00  15 $12,600.00  
16 Permanent Signing LS $2,000.00  100.00% $2,000.00  
18 Topsoil Type A CY $42.00  4288.39 $180,112.57  
21 Paint Line with RPMs LF $1.25  540 $675.00  
22 Paint Line  LF $1.25  600 $750.00  
19 Locate Existing Utilities  LS $650.00  1 $650.00  
20 Plastic Crosswalk Line SF $5.25  1596 $8,379.00  
23 Project Documentation  LS $300.00  1 $300.00  
 

  
      

 Subtotal, PHASE 2 
 

    $548,909.23  
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Land Acquisition Costs 
 

Through the Thurston County Office of the Assessor (Online) we compiled market values 
for the appropriate parcels for our recommended improvements as necessary. We 
developed preliminary costs for each parcel based on the square foot percentage of the 
parcel that the improvement of interest would demand. It should be noted that these 
values are likely optimistic due to the unique nature of partial parcel purchase. Our 
calculations were as follows: 
 

LAND ACQUISITION ESTIMATES: 

Item Parcell # Value ($) 
Total Area 

(ft²)  

Required 
Area 
(ft²) 

Cost 
Estimate ($) Total 

Roundabout at Idaho 
Street and SR 507 

63003900100 $121,800.00 7015.00 271.00 $4,705.32 

$451,025.90 

21603130505 $452,750.00 91040.40 6228.00 $30,972.26 
21609120000 $123,650.00 1325530.80 361.00 $33.68 
43000500300 $589,000.00 22651.52 15972.00 $415,314.65 

Idaho Street 
Connection 70205000000 $383,850.00 59241.60 15972.00 $103,488.97 $103,488.97 
 

 
Connection Bid 
 

The Yelm Transportation Plan (See Sources) provides quotes on several connections. We 
found that “Extend Mosman from 4th to Clark” connection most resembles our own 
projects constraints: Ours and theirs require property under county ownership, but have 
no other unique constraints. 
 

Mosman Avenue extension  = $1,450,000 at approximately 1600 feet 
    = $906.25 per foot 
 
Idaho Street Connection = Approximately 330 feet 
       x $906.25 per foot 
    = Approximately $300,000 
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Park-and-Ride Bid 
 

$3,200,000 is a bid value given for WSDOT’s SR 11-Chuckanut Park and Pride project. We 
calculated our value from a square footage ratio. Approximate square footage for both 
the Chuckanut Park-and-Ride and the Rainier prospective Park-and-Ride was determined 
from Google Maps. The dimensions of the Rainier prospective Park-and-Ride were 
determined from the shaded area on the project scope map (pg. 23). It should be noted 
that the quality of facilities at the Chuckanut Park-and-Ride is uncertain. 
 

Chuckanut Park-and-Ride  = $3,200,000 at approximately 145,000 ft2 
     = $22.00 per square foot 
 
Rainer Park-and-Ride   = Approximately 22,000 ft2 
        x $22.00 per square foot 
     = Approximately $485,000 


