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EXECUTIVE SUMMARY

VALUE ENGINEERING STUDY

Talbotton/Warm Springs Road
June 2007
Introduction

MACTEC was pleased to provide the team for the VE study of this important project. This report presents the Team’s recommendations and all back-up information, for consideration by the decision-makers. This Executive Summary includes a brief description of each recommendation. The Study Identification section contains information about the project and the team. The Recommendations section presents a more detailed description and support information about each recommendation. Lastly, the Appendix includes a complete record of the Team’s activities and findings. The reader is encouraged to review all sections of the report in order to obtain a complete understanding of the VE process. 
Considerations

This project will affect a significant historic district of the City of Columbus. Property acquisition is both the most costly element of the estimate and the most complex aspect of project development. Much of the Team’s analysis was oriented towards the potential to reduce the high cost and impacts of the R/W requirement. Please refer to the Appendix, which contains a Cost Model based on the latest project estimate.
The VE study was constrained by the requirements of the Green Sheets from the environmental document. 

Results Obtained

The VE Team generated nine Recommendations and one Design Consideration. The recommendations involve changes to the Typical Section, Alignment, Retaining Walls and Maintenance of Traffic, with the potential to reduce project costs by as much as $9 Million while continuing to provide the required functionality. 
A brief presentation of these recommendations was conducted on June 22nd, with the following in attendance:  GDOT – Lisa Myers, Brian Summers, Jill Franks, Ron Wishon;  VE Team: George Obaranec, Lori Kennedy, Rod Curtis. 
Recommendation Highlights

TS-3 Eliminate Sidewalk – Use Trail
The anticipated “rails to trails” facility would parallel the roadway between 12th Street and Woodlawn Avenue. Eliminating the sidewalk in this area would avoid duplication of function and reduce construction costs modestly. 
The total potential savings if accepted is $60,000.
TS-4 Reduce Median Width
The baseline median width of 4.8 meters could be reduced to 3.6 meters and continue to provide the required functionality.
The total potential savings if accepted is $305,000.
TS-5 Reduce Lane Width to 3.2 Meters
Reducing the through lanes to 3.2 meters (10.5’) would reduce the construction cost and overall footprint of the project while continuing to provide a safe and functional roadway, given the low speeds and urban nature of Talbotton/Warm Springs Roads. 
The total potential savings if accepted is $100,000.
PB-5 Utilize Talbotton and Railroad Alignments
The section between 12th Avenue and Woodlawn Avenue contains numerous sensitive and historic parcels on the north side. Shifting the alignment south to utilize the railroad and/or the Talbotton alignment would reduce the impact to those parcels and reduce project costs. The Team identified three potential realignment concepts. 
The total potential savings if accepted is $7,000,000.
PB-8 Convert 27th Street to a Cul-de-Sac
This street is proposed to be relocated somewhat to the west to move it farther from 12th Avenue but the Team believes that this location is likely to cause operational concerns. It appears that the existing street network could be used to gain access to Warm Springs Road if 27th Street is closed. This change would eliminate the need for one commercial displacement.
The total potential savings if accepted is $246,000.
PB-11 Eliminate Relocated 17th Avenue
17th Avenue is planned to be converted to a cul-de-sac. A realignment creating a new access to Warm Springs Road is included, but the VE Team recommends that this investment be eliminated. The small traffic volume on 17th could be redistributed onto the existing street network. This change would avoid the taking of four historic residential properties. 
The total potential savings if accepted is $800,000.
EW-3/4 Alternate Retaining Wall Type 
The 16 short walls proposed in the baseline design could be constructed using a Keystone-type decorative wall. This change would enhance aesthetics and likely reduce construction cost significantly. The Team also identified two walls that may be eliminated and replaced with graded slopes. 
The total potential savings if accepted is $110,000.
MOT-3  Close Cross Streets During Construction
This change would enhance constructability and quality control during intersection work. We understood that the Design Team is considering this concept. 
The total potential savings was not estimated.
MOT-4  Use Talbotton Road as a Detour
Between 12th Avenue and Woodlawn Avenue, Talbotton Road could be used as a detour while construction occurs on Warm Springs Road. This detour might also extend farther east on Elgin. 
The total potential savings was not estimated

Summary of Potential Cost Savings
	Talbotton/Warm Springs Road

SUMMARY OF POTENTIAL COST SAVINGS  



	ITEM No.
	CREATIVE IDEA DESCRIPTION
	ORIGINAL

INITIAL COST
	PROPOSED

INITIAL COST
	INITIAL COST SAVINGS
	FUTURE SAVINGS
	TOTAL LIFE CYCLE SAVINGS
	COMMENTS

	
	TYPICAL SECTION
	
	
	
	
	
	

	TS-3
	Eliminate Sidewalk – Use Trail
	120,000
	60,000
	60,000
	Small
	60,000
	Aesthetic Enhancement

	TS-4
	Reduce Median to 3.6m (12’)
	875,000
	570,000
	305,000
	Small
	305,000
	Facilitated by 3.3m lanes

	TS-5
	Reduce Lanes to 3.2m (10.5’)
	3,300,000
	3,200,000
	100,000
	Small
	100,000
	Facilitated by C&G

	
	ALIGNMENT
	
	
	
	
	
	

	PB-5
	Utilize Railroad and Talbotton Alignments
	22,000,000
	15,000,000
	7,000,000
	N/A
	7,000,000
	Rough Estimate 

	PB-8
	Cul-de-Sac 27th Street
	270,000
	24,000
	246,000
	Operation Enhanced
	246,000
	Avoid 1 Commercial Displacement

	PB-11
	Eliminate Relocated 17th Avenue
	800,000
	0
	800,000
	N/A
	800,000
	Avoid 4 Residential Displacements

	
	
	
	
	
	
	
	

	
	EARTHWORK
	
	
	
	
	
	

	
	
	 
	 
	 
	 
	 
	

	EW-3/4
	Use Alternate Wall Type/Reduce Walls
	350,000
	240,000
	110,000
	N/A
	110,000
	Aesthetic Enhancement

	
	
	
	
	
	
	
	

	
	MAINTENANCE OF TRAFFIC
	
	
	
	
	
	

	MT-3
	Close Intersections/Side Roads
	
	
	
	
	Not Estimated
	Q/C Enhanced

	MT-4
	Use Talbotton Road for Detour
	
	
	
	
	Not Estimated
	May require upgrade

	
	DESIGN CONSIDERATION
	
	
	
	
	
	

	PB-1/2
	Crack and Seat or Rubblize Existing Concrete Pavement 
	
	
	
	
	
	Design Standard?


STUDY IDENTIFICATION

	Project:  Talbotton/Warm Springs Road


	Dates:   June 19-22, 2007

   

	Location:    GDOT HQ - Atlanta




VE Team Members

	Name:
	Discipline:
	Organization:
	Telephone:

	
	
	
	

	George Obaranec
	Highway Design 
	MACTEC
	

	Lori Kennedy
	Highway Construction
	KEA Group
	

	Rod Curtis
	Value Engineering 
	MACTEC
	


Project Description

This project involves the widening of a 3.3km (2mile) section of Talbotton/Warm Springs Road in Columbus. The proposed roadway will have four 3.3m (11’) lanes with a 4.8m (16’) raised median. The project also includes a significant amount of drainage, retaining wall, turn lane, side road, sidewalk, and driveway work. The original scope of work was approved in 1991 and was updated in 1999. The project is currently at the preliminary engineering stage of development. The 2020 ADT is projected to be 39,500 with a low percentage of trucks.  More than 70 accidents occurred in this section of roadway during both 1988 and 1989.

The current project estimate is $32.7M including the following key elements of work:

· Right of Way 



$22.0M

· Pavement and Base


    4.0M

· Drainage incl C&G


    2.2M

· Permanent Traffic Eng, incl Signals
    1.3M

· Earthwork/Clear and Grub

    1.2M

· Retaining Walls


    0.3M

The existing R/W in this area is narrow, with development existing very close to the roadway, thus the high estimated cost for the new R/W and easements required. The concept report calls for sidewalks to be provided on at least one side, and on both sides in developed areas.

The preliminary plans indicate that the proposed profile grade will be roughly the same as the existing for most of the project length. Sixteen retaining walls are proposed, with most being from 20m to 30m in length and up to 2m in height. Utility adjustments will be the responsibility of the utility companies.  Traffic signals will be installed at several intersections. 
Kick off Meeting/Design Presentation – the following personnel attended this meeting which was held at the outset of the VE study:
Lisa Myers 



GDOT Engineering Services

Mark Williams


GDOT Area 7

Ken Werho



GDOT Design Review

Laura Rish



GDOT Environmental

Wayne Pittman


GDOT Area 7

Jill Franks 



GDOT Urban Design

Marc Mastronardi


GDOT Construction

Neal O’brien



GDOT Urban Design – Project Manager

Chuck Hasty



GDOT Urban Design

Edsel Meacham


Volkert and Associates

Scott Dubord



PBS&J

Ron Morris



PBS&J

George Obaranec


MACTEC

Lori Kennedy



KEA Group

Rod Curtis



MACTEC

The VE Team appreciated the fine project overview given by Scott Dubord and Ron Morris of PBS&J. The following items were noted during this meeting:
· The EA is close to completion and GDOT management does not wish to delay it. 
· Much of the project runs through a Historic District, making property acquisition more complex.
· A recent fire claimed a mill located within the project limits but it is still part of the historic district

· The abandoned railroad alignment, along the south side of a portion of the project, is in the process of becoming a trail

· Some existing streets are proposed to be realigned to intersect at better angle or location.
· New access to be provided to a school north and east of 12th  Ave
· The existing storm sewer is a combined system. The City has no plan to separate this. This project’s drainage will tie into the existing system, and capacity is not a problem.
· There will be three new signal sets, but most signals will be retained and relocated. There are two streets where warrants may not be met. 

· Sidewalks are proposed on both sides of the entire project length. (This supersedes information contained in the Concept Report)
· Approximately 138 parcels will be affected; R/W requirement in the east end of the project is more intense.
· This roadway has been temporarily added to the state system for funding purposes. 
· This project is currently scheduled for bidding in FY 09 but will slip to FY10 because R/W will not be acquired in time.
· The mitigation provisions in the EA Green Sheets must be maintained.
· The pavement design in the plans is not yet approved.
· Five lane sections exist on each end of this project.

· The contractor will be required to maintain one lane in each direction during construction

· The raised median will have grass only as of this time; no agreement with the City to maintain landscape.
· A section of Warm Springs Road has concrete pavement with an AC overlay.
Project Location Map
[image: image2.emf]
VALUE ENGINEERING RECOMMENDATIONS
	
DEVELOPMENT AND RECOMMENDATION PHASE

	Talbotton/Warm Springs Road


	IDEA No.:

TS-3
	Sheet No.:

1 of 3
	CREATIVE IDEA: 

Eliminate Sidewalk and Use Trail – 12th to Woodlawn


	     Comp By:     LK            Date:    6/21/07                      Checked By:                     Date:

	Original Concept:  

The baseline design proposes to construct 1.5m sidewalks on both sides of the project over the entire 3.3 km length. 
Proposed Change:  

The VE recommendation is to delete the sidewalk on the south side between 12th Avenue and Woodlawn Avenue, a distance of slightly more than 1 km.
Justification:  

The sidewalk function in this area would be provided by the proposed “Rails to Trails” facility adjacent to the roadway. If the anticipated trail does not eventuate, the sidewalk in this area could be added later. At 12th Avenue, the grade of the existing railroad appears to be essentially the same as that of the proposed roadway/sidewalk. At the Woodlawn terminus, the railroad is approximately 2 meters below the roadway, and thus an appropriate transition would be required in that location. The Team did not consider this to be a significant concern. There would be a modest reduction in construction cost but the primary benefit of this recommendation would be an aesthetic enhancement to the project. This assumes that the shoulder width would remain as proposed in the baseline, but the elimination of the sidewalk might give the Design Team some added flexibility regarding the width of the overall project footprint and the R/W required. 

	LIFE CYCLE COST SUMMARY
	CAPITAL

COST
	FUTURE

COST
	TOTAL

COST

	INITIAL COST  - Original   
	$120,000
	
	

	 - Proposed   
	60,000
	
	

	 - Savings   
	$60,000
	
	$60,000

	FUTURE COST – Savings   
	
	N/A
	N/A

	TOTAL PRESENT WORTH SAVINGS 
	$60,000


	COST WORKSHEET

	Project Name:  Talbotton/Warm Springs Road
	IDEA No:  TS-3
  

	
	Sheet   2  of 3

	CONSTRUCTION ELEMENT
	ORIGINAL ESTIMATE
	NEW ESTIMATE

	ITEM
	UNITS
	NO
UNITS
	COST/

UNIT
	TOTAL

COST
	NO
UNITS
	COST/

UNIT
	TOTAL

COST

	
	
	
	
	
	
	
	

	Sidewalk
	M2
	3277.9
	37.33
	122,364
	1638.95
	37.33
	61,182

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	TOTAL ROUNDED
	
	
	
	120,000
	
	
	60,000


	CALCULATIONS

	Project Name:  Talbotton/Warm Springs Road
	ITEM No:  TS-3


	
	Sheet   3   of 3

	Length of change – 12th Ave to Woodlawn Avenue = Sta. 12+145.978 to 11+053.346
    =  1,092.632  meters 
Sidewalk area eliminated =  1,092.632 X 1.5m width =  1638.95 M2 
Assume same area of sidewalk on the other side, so baseline area =  3,277.90 M2




	
DEVELOPMENT AND RECOMMENDATION PHASE

	Talbotton/Warm Springs Road


	IDEA No.:

TS-4
	Sheet No.:

1 of 4
	CREATIVE IDEA: 

Reduce Median Width to 3.6 m (12’)


	  Comp By:     GO                Date:   6/21/07               Checked By:                 Date:

	Original Concept:  

The baseline design calls for a 4.8m (16’) raised grass median.

Proposed Change:  

The VE Team recommends the use of a 3.6m (12’) raised grass median.(See Sketch)
Justification:  

In sections with no center turn lane, a 3.6m raised median would provide the same function as the baseline- preventing turns. In turn lane sections, the baseline 1.2m raised median would be replaced with yellow striping, enhanced if needed by raised pavement markers, delineator posts, or other devices in order to prevent unwanted turns in those areas. The turn lanes are proposed to be 3.3m in width which would leave space for the striping and other devices, thus facilitating this change. . 
This recommendation would result in a significant reduction in construction cost and would also reduce the width of the overall roadway footprint and thereby reduce R/W need and impact on historic resources. We have included a nominal estimate of this latter cost reduction, but given the high anticipated R/W cost for this project, it could be substantially higher. There would also be a reduction in O&M costs over time. 


	LIFE CYCLE COST SUMMARY
	CAPITAL

COST
	FUTURE

COST
	TOTAL

COST

	INITIAL COST  - Original   
	875,000
	
	

	 - Proposed   
	570,000
	
	

	 - Savings   
	305,000
	
	305,000

	FUTURE COST – Savings   
	
	Not Estimated
	-

	TOTAL PRESENT WORTH SAVINGS 
	$305,000


	SKETCH

	Project Name:   Talbotton/Warm Springs Road
	IDEA No:  TS-4


	
	Sheet   2    of 4
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	COST WORKSHEET

	Project Name:   Talbotton/Warm Springs Road
	IDEA No:  TS-4


	
	Sheet   3  of 4

	CONSTRUCTION ELEMENT
	ORIGINAL ESTIMATE
	NEW ESTIMATE

	ITEM
	UNITS
	NO
UNITS
	COST/

UNIT
	TOTAL

COST
	NO
UNITS
	COST/

UNIT
	TOTAL

COST

	
	
	
	
	
	
	
	

	Concrete Median
	M2
	3600
	41.72
	150,192
	0
	41.72
	0

	
	
	
	
	
	
	
	

	Curb and Gutter 
	M
	18,800
	36.00
	676,800
	15,600
	36.00
	561,600

	
	
	
	
	
	
	
	

	Right of Way 
	
	
	
	50,000
	
	
	0

	
	
	
	
	
	
	
	

	Additional Striping,etc
	
	
	
	
	
	
	10,000

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	876,992
	
	
	571,600

	
	
	
	
	
	
	
	

	TOTAL ROUNDED
	
	
	
	875,000
	
	
	570,000


	CALCULATIONS

	Project Name:  Talbotton/Warm Springs Road
	ITEM No:  TS-4


	
	Sheet   4   of 4

	Length of project = 3300 meters 
Say 3000 meter length of proposed median with openings deducted.
- Reduction in median area =  3000m X 1.2m  = 3600 M2
(note: cost estimate shows a total of 600 M2 of median which is low)

- Curb and gutter elimination – from plans – estimated at 1600m X 2 sides = 3200 m
- Add-on for striping, et al = Say  $10,000
- R/W reduction = 3300 meters X 1.2 m = 3960 M2   Say 1 acre +/-  @ $50,000



	
DEVELOPMENT AND RECOMMENDATION PHASE

	Talbotton/Warm Springs Road


	IDEA No.:

TS-5
	Sheet No.:

1 of 3
	CREATIVE IDEA: 

Reduce Lane Width to 3.2m (10.5’)


	  Comp By:   LK                     Date:   6/21/07                Checked By:                 Date:

	Original Concept:  

The current baseline width for the main lanes on Talbotton/Warm Springs Roads is 3.3M (11’+/-), which was reduced from 3.6m as included in the original project scope, in order to reduce the R/W need and impact on historic resources. 
Proposed Change:  

The VE Team recommends a further reduction in main lane width to 3.2m (10.5’+/-)
Justification:  

The proposed speed limit is 35 mph and the roadway is very urban in nature with many cross streets, commercial entrances, and turn lanes.  A 3.2m lane width would not have a significant negative effect on safety or traffic operations under these conditions. We noted also that the 3.2m lane width does not include the 0.75m width of the curb and gutter, most of which is gutter. This results in a significant increase in the actual drive-able lane width. 
To the extent that this reduced lane width is perceptible by motorists, it could be seen as a “traffic calming” feature, which may be very desirable given the high volumes and lack of access control in the area. 

This change would result in only a modest construction cost reduction and related drop in O&M requirement, but would provide another way to reduce the overall roadway footprint and the resulting R/W requirement and property impacts. 


	LIFE CYCLE COST SUMMARY
	CAPITAL

COST
	FUTURE

COST
	TOTAL

COST

	INITIAL COST  - Original   
	3,300,000
	
	

	 - Proposed   
	3,200,000
	
	

	 - Savings   
	100,000
	
	100,000

	FUTURE COST – Savings   
	
	Not Estimated
	--

	TOTAL PRESENT WORTH SAVINGS 
	$100,000


	COST WORKSHEET

	Project Name:  Talbotton/Warm Springs Road
	IDEA No:  TS-5


	
	Sheet   2  of 3

	CONSTRUCTION ELEMENT
	ORIGINAL ESTIMATE
	NEW ESTIMATE

	ITEM
	UNITS
	NO
UNITS
	COST/

UNIT
	TOTAL

COST
	NO
UNITS
	COST/

UNIT
	TOTAL

COST

	
	
	
	
	
	
	
	

	A/C Pavement and Base
	M2
	43,428
	75
	3,257,100
	42,112
	75
	3,158,400

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	TOTAL ROUNDED
	
	
	
	3,300.000
	
	
	3,200,000


	CALCULATIONS

	Project Name:  Talbotton/Warm Springs Road
	ITEM No:  TS-5


	
	Sheet    3  of 3

	Length of main lanes = Sta. 13+480   to Sta. 10+190  =   3290 meters
Use a proposed reduction of 0.33’ = 0.1 m

Baseline =  3290 X 3.3m X 4 lanes = 43,428 M2
For 4 main lanes, the reduction would be 0.4 meters
Area of reduction = 3290m  X 0.4m  = 1316 M2
Assume a cost of $75/ M2 
Overall estimated area of pavement not available without a complete plans take-off by VE team – rough check = 3290 m X 13.2M mainlanes + turn lanes on main road = 5800 M2 =  Say 50,000 M2 plus sideroads = Say 10% additional =   55,000 M2 total project 
Estimate for pavement and base = $4M +/-    
$4,000,000 / 55,000  =  $72.7 per M2    Use $75



	
DEVELOPMENT AND RECOMMENDATION PHASE

	Talbotton/Warm Springs Road



	IDEA No.:

PB-5
	Sheet No.:

1 of 5
	CREATIVE IDEA: 

Utilize Railroad and/or Talbotton Alignments


	     Comp By:    GO                 Date:  6/21/07                       Checked By:                  Date:

	Original Concept:  

The baseline alignment remains close to the existing alignment of Warm Springs Road between 12th Avenue and Woodlawn Avenue. 

Proposed Change:  

The VE Team recommends that the Design Team consider three potential realignments in this section of the project:
· A. Use the abandoned railroad right of way to shift the alignment to the south (See Sketch)
· B. Use the Talbotton Road alignment in lieu of Warm Springs and tie-in to Warm Springs at Woodlawn. (See Sketch)
· C. Create a one-way pair with Warm Springs and Talbotton  (See Sketch)
Justification:  

Any of these alignment shifts would minimize the impact on the properties on the north side of the existing Warm Springs Road and potentially reduce R/W cost significantly. 
Option A would avoid approximately 1/3 of the required R/W in this area while continuing to provide space for the development of the anticipated trail. There could be a pinch-point in the alignment at 12th Avenue and this would need to be investigated. One or possibly two businesses would need to be acquired, but much of the property is owned by the City. This compares to 25-30 parcels (many historic) that would be affected by the baseline. 
 (See Next Page for Continuation)

	LIFE CYCLE COST SUMMARY
	CAPITAL

COST
	FUTURE

COST
	TOTAL

COST

	INITIAL COST  - Original   
	22,000,000
	
	

	 - Proposed   
	15,000,000
	
	

	 - Savings   
	7,000,000
	
	7,000,000

	FUTURE COST – Savings   
	
	N/A
	

	TOTAL PRESENT WORTH SAVINGS 
	$7,000,000+/-


	CONTINUATION

	Talbotton/Warm Springs Road
	ITEM NO :
PB-5

Sheet 2
of 5

	Option B would utilize less-sensitive and potentially less-expensive R/W than that on Warm Springs. Two businesses would need to be acquired but as noted much of the property on this alignment is owned by the City and may be available at lower cost. 

Option C would utilize both streets as much as feasible to create a one-way pair, thus reducing R/W requirement and impact. The access control function would be provided in a different way, given that mid-block left turns against traffic would be eliminated as with the baseline concept. There would be some operational and signing issues with a relatively short one-way pair – approximately 1km in length. The historic railroad alignment would still be available for use as a trail and possibly a linear park as well. Two signalized intersections at 29th and 15th would be somewhat more expensive with this concept. 
The VE Team recognized that a change of this type would require reconsideration of the environmental process and coordination with the City, but we believe that the significant reduction of property impact and cost would be worth further investigation.
We very roughly estimated that construction costs would remain essentially the same and that R/W cost could be reduced by as much as $5M to $7M based on the $22M current R/W estimate, and the potential elimination of up to one third of the required R/W of the baseline. 
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DEVELOPMENT AND RECOMMENDATION PHASE

	Talbotton/Warm Springs Road



	IDEA No.:

PB-8
	Sheet No.:

1 of 4
	CREATIVE IDEA: 

Cul-de-Sac 27th Street 


	     Comp By:   LK              Date:  6/21/07                       Checked By:                     Date:

	Original Concept:  

The baseline proposes to realign 27th Street to the south of its current location in order to move it farther from the intersection of Warm Springs and 12th Avenue. 
Proposed Change:  

The VE Team recommends that 27th Street be converted to a cul-de-sac instead. Access to Warm Springs would be available using Waverly and Noble or Curtis. (See Sketch)
Justification:  

This change would eliminate a likely operational problem given that the relocated 27th would still be very close to 12th. Even with the addition of the raised median, the Team felt that the baseline concept would not operate well. The recommendation would also avoid one commercial displacement. The grid system of streets in this area is extensive and the Team felt that motorists would adjust their travel routes accordingly without major disruption. This would of course need to be analyzed by a traffic engineer. The Team noted that two other streets are proposed for conversion to cul-de-sacs and we assumed that this concept is generally acceptable to the City. 
The Team used an estimated cost for the avoided displacement of $200,000 which may be low.


	LIFE CYCLE COST SUMMARY
	CAPITAL

COST
	FUTURE

COST
	TOTAL

COST

	INITIAL COST  - Original   
	270,000
	
	

	 - Proposed   
	24,000
	
	

	 - Savings   
	246,000
	
	246,000

	FUTURE COST – Savings   
	
	Small Savings
	

	TOTAL PRESENT WORTH SAVINGS 
	$246.000
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	COST WORKSHEET

	Project Name:  Talbotton/Warm Springs Road
	IDEA No:  PB-8
  

	
	Sheet    3 of 4

	CONSTRUCTION ELEMENT
	ORIGINAL ESTIMATE
	NEW ESTIMATE

	ITEM
	UNITS
	NO
UNITS
	COST/

UNIT
	TOTAL

COST
	NO
UNITS
	COST/

UNIT
	TOTAL

COST

	
	
	
	
	
	
	
	

	A/C
	M2
	818.5
	$75
	61,388
	314
	75
	23,550

	
	
	
	
	
	
	
	

	Sidewalk
	M2
	256
	$37.33
	9,556
	0
	
	0

	
	
	
	
	
	
	
	

	Commercial Displace
	LS
	
	
	200,000
	0
	
	0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	270,944
	
	
	23,550

	
	
	
	
	
	
	
	

	TOTAL ROUNDED
	
	
	
	270,000
	
	
	24,000


	CALCULATIONS

	Project Name:  Talbotton/Warm Springs Road
	ITEM No:  PB-8


	
	Sheet    4  of 4

	Reduction in length – 27th st  
     Sta. 1+085.264   -  Sta. 1+000 =   85.264 meters

A/C – 9.6 meter width X 85.264 m  =  818.5 M2

Sidewalk reduction – 1.5m X 2 sides X 85.3 meters =   256 M2
ADD – Cul de sac – say 10m radius     Area = 3.14 X 100  = 314 M2
Assume – no sidewalks within the cul-de-sac
Assume the alternate streets to be used would not require significant investment

Avoided Commercial -   Per R/W estimate -  17 commercial displacements and 4 residential displacements will account for most of the cost of up to $22M:
We will use $200,000 for commercial to be conservative but the cost could be much higher



	
DEVELOPMENT AND RECOMMENDATION PHASE

	Talbotton/Warm Springs Road


	IDEA No.:

PB-11
	Sheet No.:

1 of 4
	CREATIVE IDEA: 

Eliminate 17th Avenue Relocation


	  Comp By:    GO              Date: 6/21/07                 Checked By:                             Date:

	Original Concept:  

Under the baseline design, 17th Avenue is converted to a cul-de-sac. The street is also redirected onto the 30th St alignment and extended to Woodlawn. 
Proposed Change:  

The VE Team recommends that 17th Ave. be converted to cul-de-sac but that the realignment portion of this work be eliminated. (See Sketch)
Justification:  

The 17th Avenue traffic volume appears to be very low – ADT of 950+/-.  Motorists could use 35th Street, Sherwood, and Woodlawn to access Warm Springs Road. This change would eliminate the need to acquire four historic properties and would also reduce construction and O&M costs.
We estimated the avoided cost for the 4 properties at $150,000 each which could be low. 


	LIFE CYCLE COST SUMMARY
	CAPITAL

COST
	FUTURE

COST
	TOTAL

COST

	INITIAL COST  - Original   
	800,000
	
	

	 - Proposed   
	0
	
	

	 - Savings   
	800,000
	
	800,000

	FUTURE COST – Savings   
	
	N/A
	

	TOTAL PRESENT WORTH SAVINGS 
	$800,000


	SKETCH

	Project Name:  Talbotton/Warm Springs Road
	IDEA No:  PB-11
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	COST WORKSHEET

	Project Name:  Talbotton/Warm Springs Road
	IDEA No:  PB-11
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	CONSTRUCTION ELEMENT
	ORIGINAL ESTIMATE
	NEW ESTIMATE

	ITEM
	UNITS
	NO
UNITS
	COST/

UNIT
	TOTAL

COST
	NO
UNITS
	COST/

UNIT
	TOTAL

COST

	
	
	
	
	
	
	
	

	Pavement
	M2
	1700
	$75
	127,500
	0
	
	0

	
	
	
	
	
	
	
	

	Curb and Gutter
	M 
	340
	$36
	12,240
	
	
	0

	
	
	
	
	
	
	
	

	Miscellaneous Work
	LS
	
	
	50,000
	
	
	0

	
	
	
	
	
	
	
	

	Residential Displace.
	Ea
	4
	$150K
	600,000
	
	
	0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	789,740
	
	
	0

	
	
	
	
	
	
	
	

	TOTAL ROUNDED
	
	
	
	800,000
	
	
	0


	CALCULATIONS

	Project Name: Talbotton/Warm Springs Road
	ITEM No:  PB-11
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	Pavement Reduction – Sta 1+170 to Sta. 1+009  Relocated 17th =   161 meters
                                       (assume Woodlawn work still required for turns etc. )
SAY 170 meters @  10 meter average width =   1700 M2 avoided pavement
Curb and gutter = 2 sides X 170 m  =  340 meters   
Miscellaneous work (sidewalk, driveways, drainage, etc)  SAY  $50,000 additional
Four residential properties – SAY  $150,000 each (per R/W estimate, this should be conservative; actual cost could be much higher) =  $600,000
Assume the alternate streets to be used would not require significant investment. 



	
DEVELOPMENT AND RECOMMENDATION PHASE

	Talbotton/Warm Springs Road


	IDEA No.:

EW-3/4
	Sheet No.:

1 of 4
	CREATIVE IDEA: 

Use Alternative Wall Type/Reduce Wall Requirement


	  Comp By:    GO                    Date:   6/21/07                      Checked By:                 Date:

	Original Concept:  

The baseline proposes 15 gravity walls and 1 retaining wall at various locations throughout the project. Construction cost is estimated at $350,000.
Proposed Change:  

The VE recommendation is for the Design Team to consider the use of an alternative wall type in some or all locations, and also to consider eliminating Walls 11 and 14. (See Sketch)
Justification:  

The proposed walls are mostly less than 2 meters in height which would make the use of a low-tech and easy to install alternative such as Keystone feasible and cost effective on this project. The aesthetics of the walls could be enhanced and designed to blend with the historic nature of their surroundings. Graffiti protection could also be facilitated. We roughly estimated that construction cost would be reduced by as much as 25% as well. 
It appeared from the Team’s brief review that Walls 11 and 14 could potentially be avoided and replaced by graded slopes.


	LIFE CYCLE COST SUMMARY
	CAPITAL

COST
	FUTURE

COST
	TOTAL

COST

	INITIAL COST  - Original   
	350,000
	
	

	 - Proposed   
	240,000
	
	

	 - Savings   
	110,000
	
	110,000

	FUTURE COST – Savings   
	
	N/A
	

	TOTAL PRESENT WORTH SAVINGS 
	$110,000
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	COST WORKSHEET

	Project Name:  Talbotton/Warm Springs Road
	IDEA No:  EW3/4
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	CONSTRUCTION ELEMENT
	ORIGINAL ESTIMATE
	NEW ESTIMATE

	ITEM
	UNITS
	NO
UNITS
	COST/

UNIT
	TOTAL

COST
	NO
UNITS
	COST/

UNIT
	TOTAL

COST

	
	
	
	
	
	
	
	

	Retaining Wall
	M3
	400
	871.52
	348,600
	362
	654
	236,748

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	348,600
	
	
	236,748

	
	
	
	
	
	
	
	

	TOTAL ROUNDED
	
	
	
	350,000
	
	
	240,000


	CALCULATIONS

	Project Name:  Talbotton/Warm Springs Road
	ITEM No:  EW3/4
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	Baseline wall cost:
400 M3  at  $871 per M3 estimated.   X  1/35.31 cf/cm   =  $25 per cubic foot
Assume average wall thickness =  2.67 ft   
Cost per SF of wall =  $25 X 2.67   = $66   
Rough estimate of Keystone or similar, cost =  $35/SF
Use $50 /SF  SAY 25%  construction cost savings  =  $654/M3  equivalent
For walls 11 and 14,  assume 4’ (1.22m) height and 2.67’ (.81m) depth
Wall 11:   20 m X 1.22 X .81  =  19.76 M3
Wall 14    19 m X  1.22 X  .81  =   18.78 M3
Potential cost reduction -    (19.76 + 18.78)  X  $871.52/M3   =  $33,588



	
DEVELOPMENT AND RECOMMENDATION PHASE

	Talbotton/Warm Springs Road


	IDEA No.:

MOT-3
	Sheet No.:

1 of 1
	CREATIVE IDEA: 

Close Intersections During Construction


	  Comp By:   GO                     Date:   6/21/07                  Checked By:                 Date:

	Original Concept:  

The baseline MOT concept is to keep one lane open in each direction, on both Talbotton/Warm Springs and the intersecting streets, at all times. 
Proposed Change:  

The VE Team recommends that some intersections be closed to cross traffic in order to facilitate construction and quality control, with traffic detoured accordingly. 
Justification:  

We understood that the Design Team is considering this approach and wanted to add our support for it. It seems that the street grid in this area would be sufficient to permit an organized rotation of cross street closures for the relatively short times needed to complete the intersection work. Having to maintain traffic in only one direction would make it much easier for the constructor to maintain a high level of quality.
Impact on construction cost would be nominal but difficult to estimate. There would be an increase in construction productivity, offset to some extent, by the additional signing and maintenance required. 

	LIFE CYCLE COST SUMMARY
	CAPITAL

COST
	FUTURE

COST
	TOTAL

COST

	INITIAL COST  - Original   
	
	
	

	 - Proposed   
	
	
	

	 - Savings   
	
	
	

	FUTURE COST – Savings   
	
	
	

	TOTAL PRESENT WORTH SAVINGS 
	Nominal


	
DEVELOPMENT AND RECOMMENDATION PHASE

	Talbotton/Warm Springs Road



	IDEA No.:

MOT-4
	Sheet No.:

1 of 1
	CREATIVE IDEA: 

Use Talbotton Road as Detour



	  Comp By:   LK                     Date:   6/21/07                 Checked By:                 Date:

	Original Concept:  

Stage 1 of the baseline MOT would maintain traffic on existing Talbotton/Warm Springs and cross streets while constructing portions of the main and cross streets. Stage 2 would then maintain traffic on the newly constructed sections, remove existing pavement and construct portions of the raised median; Stage 3 would then construct the remaining sections of new pavement and median. Drainage items would be constructed during these stages as well. 
Proposed Change:  

The VE Team recommends the use of Talbotton Road between 12th Avenue and Woodlawn Avenue as a detour. It is possible that Elgin Drive could also be used east of Woodlawn. 
The detour could carry both directions of traffic or possibly only one, depending on space available and level of impact on the area. 
Justification:  

This concept would greatly enhance constructability of approximately one-third of the project length and possibly more if Elgin could be used. It is possible that some work would need to be done to Talbotton before and/or after its use as a detour. Any such additional cost would likely be offset by productivity increases and reduced MOT effort on Warm Springs Road.
Business access would need to be maintained on Warm Springs Road and this would complicate the concept. We recommend that the Design Team analyze this idea to determine if business access could be maintained via cross streets and temporary “frontage roads”. 
We did not attempt to estimate the amount of the estimated $700,000 MOT cost that could be avoided but we felt that is would be significant. 

	LIFE CYCLE COST SUMMARY
	CAPITAL

COST
	FUTURE

COST
	TOTAL

COST

	INITIAL COST  - Original   
	
	
	

	 - Proposed   
	
	
	

	 - Savings   
	
	
	

	FUTURE COST – Savings   
	
	
	

	TOTAL PRESENT WORTH SAVINGS 
	Not Estimated
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	Notes:

	Wes Brock
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Documents/Abstracts

	Document:
	Source:

	
	

	Preliminary Plans 
	PBSJ

	Wall-mount plans
	PBSJ

	Construction Cost Estimate -   5/07
	PBSJ

	R/W Cost Estimate  - 3/05
	GDOT - 

	EA – 6/04  (FONSI)
	JJ&G

	Traffic Counts
	PBSJ

	Revised Concept Report – 8/99
	GDOT

	
	

	
	


Talbotton/Warm Springs Road

Cost Model / Distribution

	Item
	Description
	$  Amount 
	% of Total Project

	
	
	
	

	
	Right of Way – Buildings and Reloc
	$13.9M
	42

	
	
	
	

	
	Right of Way – Land 
	$8.1M
	25

	
	
	
	

	
	Pavement and Base
	$4.0M
	12

	
	
	
	

	
	Drainage including C&G
	$2.2M
	7

	
	
	
	

	
	Traffic Signals, Sign, Striping
	$1.3M
	4

	
	
	
	

	
	Earthwork/Clear & Grub
	$1.2M
	4

	
	
	
	

	
	Traffic Control
	$0.7M
	2

	
	
	
	

	
	Erosion Control
	$0.5M
	1

	
	
	
	

	
	Retaining Wall
	$0.3M
	1

	
	
	
	

	
	Sidewalk
	$0.3M
	1

	
	
	
	

	
	Miscellaneous
	$0.2M
	1

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	TOTAL
	$32.7M
	100
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	HOW ? >>>
	
	
	
	
	
	
	
	
	
	<<<  WHY?


Information Phase -  Function Analysis
	INFORMATION PHASE – FUNCTION ANALYSIS

	Project: 
Talbotton/Warm Springs Road

Function:
Improve Operations

	ITEM
	DESCRIPTION
	FUNCTION
	COST/COMPLEXITY

	No.
	
	
Verb
	
Noun
	C. Cost
	R/W      O&M
	Complexity

	
	
	
	
	
	
	

	MED
	Raised Medians
	Delineate 
	Locations
	$0.2M +
	L?M    :L/M
	Low

	
	
	Improve 
	 Operations
	
	
	

	
	
	Control/Restrict 
	 Access
	
	
	

	
	
	Create 
	 Refuge
	
	
	

	E
	Earthwork
	Support 
	Roadway
	$1.2M
	N/A   N/A
	Low

	
	
	Create
	Space
	
	
	

	EC
	Erosion Control
	Control
	Runoff
	$0.5M
	N/A     N/A
	Low

	
	
	Minimize
	Pollution
	
	
	

	
	
	Meet 
	Standards
	
	
	

	SW
	Sidewalk
	Accomm.
	Pedestrians
	$0.3M
	N/A     Low
	Low

	
	
	Support 
	Transit
	
	
	

	SH
	Shoulder
	Create
	Refuge
	Low
	Med/High L/M
	Low

	
	
	Create 
	Clearance
	
	
	

	
	
	Support
	Roadway
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	INFORMATION PHASE – FUNCTION ANALYSIS

	Project: 
Talbotton/Warm Springs Road

Function:
Improve Operations

	ITEM
	DESCRIPTION
	FUNCTION
	COST/COMPLEXITY

	No.
	
	
Verb
	
Noun
	C. Cost
	R/W      O&M
	Complexity

	
	
	
	
	
	
	

	R/W
	Right of Way and Easements
	Create
	Space
	N/A
	$22M    Low
	Med/High

	
	
	Facilitate
	Construction
	
	
	

	M
	MOT/Staging
	Facilitate 
	Construction
	$700K
	N/A     N/A
	Med/High

	
	
	Optimize
	Efficiency
	
	
	

	
	
	Protect 
	People
	
	
	

	R
	Retaining Walls
	Minimize
	Impacts
	$350K
	Reduces   Low
	Low

	
	
	Avoid 
	Takes
	
	
	

	PB
	Pavement and Base (incls geometric)
	Add
	Capacity
	$4M
	Med/High   Med/High
	Low

	
	
	Add
	Turn Lanes
	
	
	

	
	
	Correct 
	Deficiencies
	
	
	

	T
	Traffic Signals
	Improve
	Operations
	$1.3M
	N/A             Med/High
	Low/Medium

	
	
	Control
	Traffic
	
	
	

	
	
	Maintain
	Safety
	
	
	

	D
	Drainage
	Capture 
	Flow
	$2.0M
	Low      Low
	Low/Medium

	
	
	Convey
	Flow
	
	
	

	
	
	Accomm 
	Exist. System
	
	
	

	
	
	
	
	
	
	


Creative Phase / Idea Evaluation
	CREATIVE PHASE

Creative Idea Listing
	JUDGMENT PHASE

Idea Evaluation

	No.
	CREATIVE IDEA
	COMMENTS
	IDEA RATING

	MOT
	Maintenance of Traffic
	
	

	1
	Alternate staging concept
	Combine with No. 3 and 4
	X

	2.  
	Close road during construction
	Dropped in first cut
	X

	3
	Close intersections during construction
	Many parallel roadways in 3km section of road
	

	
	
	Would facilitate and speed up construction
	

	
	
	Business opposition potential
	

	4
	Use Talbotton as detour 
	Runs parallel for approx one-half of project
	

	
	
	Would facilitate and speed up construction
	

	
	
	Impact on residents on Talbotton
	

	
	
	Impact on businesses on Warm Springs
	

	
	
	Cost to improve detour before and/or after use
	

	5
	One way traffic with pilot cars
	Dropped in first cut
	X

	6
	Directional staging
	Dropped in first cut
	X

	PB
	Pavement and Base
	
	

	1
	Crack and seat concrete pavement
	Dropped in first cut
	DS

	2
	Rubblize pavement
	Dropped in first cut
	DS

	      = Will be considered further;  X = will be dropped;  DS = Design suggestion –written for consideration by design team 

	CREATIVE PHASE

Creative Idea Listing
	JUDGMENT PHASE

Idea Evaluation

	No.
	CREATIVE IDEA
	COMMENTS
	IDEA RATING

	3
	Reduce the number of right-turn lanes
	Dropped in first cut
	X

	4
	Traffic calming approach
	Dropped in first cut
	X

	5
	Shift alignment to utilize part of R/R right of way
	Historic issues with trail; reduces width of 
	

	
	
	   railroad right of way available; Reduces 
	

	
	
	   impact on historic district- west side
	

	6
	Use Talbotton Road
	Combine with No. 5
	X

	7
	Eliminate skew at 29th 
	Probably not feasible 
	X

	8
	Cul-de-sac 27th ave
	27th is too close to 12th  intersection
	

	
	
	Alternate connection available close by
	

	
	
	May not fit developer’s master plan
	

	9
	Consider dropping 11th ave – go to ultimate now
	Avoid throwaway costs
	X

	10
	One way pair 
	Combine with No. 5
	

	11
	Delete 17th Ave work (keep cul-de-sac)
	Eliminates four historic takings
	

	
	
	Alternate routing is available
	

	
	
	
	

	      = Will be considered further;  X = will be dropped;  DS = Design suggestion –written for consideration by design team 


	CREATIVE PHASE

Creative Idea Listing
	JUDGMENT PHASE

Idea Evaluation

	No.
	CREATIVE IDEA
	COMMENTS
	IDEA RATING

	
	Typical Section (Shoulder, Median, Sidewalk)
	
	

	1
	Reduce shoulder width
	A more urban concept should be acceptable in 
	X

	
	
	 this situation- low speed; heavily developed
	

	
	
	Potential to reduce R/W cost significantly
	

	2
	Use a five-lane section in lieu of raised median
	Dropped in first cut
	X

	3
	Eliminate sidewalk in R/R Trail area 
	Make use of trail opportunity; enhance project
	

	
	
	  aesthetics
	

	4
	Use a 3.6m(12’) median width
	Maintains median functionality; reduces 
	

	
	
	  construction and R/W cost
	

	5
	Use 10.5’ lanes
	Potential for significant R/W cost reduction;
	

	
	
	Reduced historic impacts; gutter width adds
	

	
	
	to useable lane width
	

	6
	Multi use sidewalk – bikes etc
	Dropped in first cut
	X

	7
	Use header curb in lieu of curb and gutter in median
	Gutter function not needed for drainage except 
	X

	
	
	 in superelevated sections; small cost reduction
	

	8
	Use stamped flush median
	Dropped in first cut
	X

	      = Will be considered further;  X = will be dropped;  DS = Design suggestion –written for consideration by design team 


	CREATIVE PHASE

Creative Idea Listing
	JUDGMENT PHASE

Idea Evaluation

	No.
	CREATIVE IDEA
	COMMENTS
	IDEA RATING

	
	
	
	

	9
	Stamped concrete vs. grassed median
	Dropped in first cut
	X

	10
	Roundabout at 29th 
	Would help with high skew
	X

	
	
	Does not meet GDOT policy – one lane 
	

	
	
	
	

	
	
	  roads only for roundabouts; ADT too high
	

	
	Earthwork
	
	

	1
	Re-use existing pavement
	Dropped in first cut
	X

	2
	Reuse existing pavement material on-site
	Dropped in first cut
	X

	
	
	
	

	      = Will be considered further;  X = will be dropped;  DS = Design suggestion –written for consideration by design team 


	CREATIVE PHASE

Creative Idea Listing
	JUDGMENT PHASE

Idea Evaluation

	No.
	CREATIVE IDEA
	COMMENTS
	IDEA RATING

	
	
	
	

	3
	Reduce wall requirement
	Reduced construction and O&M cost
	

	
	
	Enhanced aesthetics; Limited opp for change
	

	4
	Use an alternate wall material 
	Enhanced aesthetics; potential cost reduction
	

	
	
	Easy to construct; maintains functionality
	

	
	Right of Way
	
	

	1
	Streamline the process
	Dropped in first cut
	X

	2
	Hold 2009 letting and accelerate acquisition
	Potential for large cost reduction 
	X

	
	
	Would require priority in existing R/W process
	

	3
	Minimize driveway easements
	Dropped in first cut
	X

	4
	Salvage and sell remaining viable parcels
	Dropped in first cut
	X

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	      = Will be considered further;  X = will be dropped;  DS = Design suggestion –written for consideration by design team 
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