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Washington County

Executive Summary

State Trunk Highway (STH) 60 is an east – west arterial crossing Wisconsin.  It crosses Washington County on the northern fringes of the Milwaukee metropolitan area.  This 3.24 mile section of roadway, which extends from USH 41 to USH 45, is a vital link in the transportation system and serves as a major truck route and commuter route for the communities of Grafton, Cedarburg, Jackson, Slinger, Hartford and West Bend.  The corridor is also unique in the fact that it provides direct access to separate freeway systems, USH 41 and USH 45.

The existing corridor was a 2 lane roadway with 11 foot lanes and was experiencing substantial increases in traffic volume, development, and congestion.  The Village of Slinger on the west end of the project and Village of Jackson on the east end are experiencing substantial growth in residential and commercial development.  The Village of Slinger has a large mixed use development planned at Hillside Road/County Trunk Highway (CTH) C which will add a significant amount of traffic at the intersection.  Due to the large increase in projected traffic a grade separated structure with jug-handle connections was evaluated as well as a traffic signal requiring a triple left turn lane and a triple lane roundabout.  The roundabout was ultimately chosen after an extensive public outreach campaign.

The purpose of the design was to reduce congestion being experienced along the route and improve the safety of the corridor.  Increased traffic and development, a deteriorating roadway, access management, and safety issues all needed to be addressed with the design.  The goals of the project were to improve capacity with additional lanes, improve safety by upgrading the roadway to current design standards, improve safety at the intersections by adding turn lanes and manage access along the corridor.  The design was developed to avoid and minimize impacts to the natural environment and fit into the surrounding communities.  

The STH 60 design had many unique design elements incorporated including 5 multi lane roundabouts, storm water management utilizing a rock filter bed, 2 stream crossings enhancing the fish passages, MSE walls to avoid an unmarked grave site and wetlands along both sides of the corridor.   














A.  Plan and Contract Quality

1. Project cost.  Final construction cost (excluding E&C) of project(s)
a. $16,037,593 is the final costs
	2.  Quantity variations
a.  Total number of bid items on project(s)
b.  374
c.  Number of items for which the final quantity was within 2% of the quantity as let
d.  177
3.  Contract Change Orders
a.  Number and value of change orders.  Why were the changes needed?
b.  General nature and change in construction cost for each addenda:


	Change Order #
	Changes Needed
	Amount

	1
	Added additional galvanized railings, bar couplers culvert pipes & endwalls and construction staking items.  Also, modified diversion channel and removing old structure (72-inch pipe).
	$68,024.35

	2
	Accounted for various storm sewer items:  removed old structure/storm sewer, added culvert pipe/endwalls, inlet covers and erosion mat.  Modified concrete curb & gutter and sidewalk.  Also, added various lighting items.
	$102,972.16

	3
	Accounted for Fuel Cost Adjustment.
	$111,250.00

	4
	Added 8 days to the contract at zero cost.
	$0.00

	5
	Changed in contract completion date at zero cost.
	$0.00

	6
	Added various new items: sand barrels, construction staking Electrical installations, crash cushions and removal & replacement of curb backfill.  In addition, adjusted prices to items:  Removing asphaltic surface milling and concrete staining multi-color to six structures.
	$15,404.79

	7
	Added new items traffic control paddles & bases.  Additional mobilization and grading required to amend the rock filter bed from a heavy storm damage.   Also, added time and material for asphaltic pavement repair.
	$15,404.79

	Total
	
	$314,100.45



c.  Number of design related changes.  Why were the changes needed?
2 design changes were made in the field. 
· WisDOT’s policy on oversize overweight (OSOW) vehicles was updated after the letting so the roundabouts at the US 45 ramp termini required OSOW accommodations.  No changes to the geometric layout were required but several island curbs were changed to a 3” curb height.
· A crash cushion in the median protecting a sign bridge footing was changed to concrete barrier wall due to the narrow median section.
d.  Dollar change from “as let” cost due to CCO's and quantity revisions
$314,100.45
e.  Cost change as percentage of as let cost
	2.1%

B.  Bidability and Constructability

1. Addenda
a. Number of addenda issued prior to letting.  
One
b. General nature and change in construction cost for each addenda.
The addendum was required to modify the traffic control staging plan at the new concrete slab bridge.  False work in stage 2 needed to remain into stage 3 and temporary concrete barrier added to stage 3.   This required quantity revisions in the estimated quantities also.   Since an addendum was being processed other various quantity updates were included.
1. Concrete Barrier Temporary Precast Delivered = (+) 200 LF
2. Concrete Barrier Temporary Precast Installed = (+) 200 LF
3. Storm Sewer Pipe Reinforced Concrete Class III 12-Inch = (+) 187 LF
4. Crash Cushions Temporary = (+) 2 EA
5. Pavement Marking Arrows Epoxy Type 2 = (-) 11 EA
6. Pavement Marking Words Epoxy = (-) 11 EA
The addendum increased the construction costs by $1,278.00.  This was a 0.21% increase to the original estimate.

2. Low Bid compared to estimate.
a. Number of bids received.  
Six
b. Final cost estimate prior to letting.
$14,539,214.85
c. Amount of low bid.
$14,897,790.00
d. Difference between estimate and low bid as a percent of estimate.
$358,575.15;  2.4%
e. Spread between low bids.
The difference from the low bid to the high bid was $2,978,847.00
f. Cost for each of three (3) low bids.
$14,897,790.32
$16,342,513.21
$16,354,303.86
g. Difference between low and third low bid as a percent of estimate.
$1,456,513.54;  8.9%

C.  Alignment and Location Design

1. Describe the number and general nature of alternative alignments including relationship to location of existing roadway.  Identify location selected.
The proposed alignments for STH 60 were all along the existing roadway corridor.  Efforts were made to minimize right of way impacts to adjacent property owners by centering the proposed 4 lane expansion on the existing roadway.  In three locations shifts in the alignment were made to minimize impacts along the route.  
· Just east of Hillside Road/CTH C the alignment was shifted to the south to avoid impacts to an existing communication tower located at a substandard crest vertical curve which needed to be cut down.   
· In the middle of the project Lehner Creek runs parallel to the existing roadway and required the alignment to be shifted to the north to avoid impacts to the creek.
· Between Mayfield Road and Tillie Lake Road the alignment was shifted to the south to minimize impacts to wetlands on both sides of the corridor.
See attachment A.

2. Alignment fit.  Describe efforts to fit to topography thereby minimizing cuts and fills, allowing flatter backslopes, more gradual driveway slopes, etc.
There is 225 feet of elevation change from the west end of the project to the east end.   The design provided for a “best fit” alignment ensuring both vertical and horizontal design standards were met.  An urban section was used at each end of the project and at various locations on the outside shoulder to better fit the topography while minimizing impacts to adjacent properties. 

3. Design practices.  Describe safety and maintenance related considerations incorporated into design.  (Improving vision, raising grade through marshes, etc.)
The purpose of the STH 60 design was to improve the safety and efficiency of the current roadway.   The following design decisions were implemented in the final design.
· Although a 50 foot wide median was evaluated a 36 foot raised median was chosen allowing the median ditch to be eliminated.  This also fit the sub-urban setting and matched into the typical sections at each end of the project.
· A detailed intersection analysis was performed at the Hillside Road\CTH C intersection.  The Village of Slinger has a proposed high-intensity development planned for the northwest corner and traffic projections from this corner along could be as high as 10,000 to 20,000 vehicles per day under full build out.  The initial design proposed a grade separated design with jug-handles for this intersection.  Strong opposition to this layout due to the large amount of right of way and indirect access required additional public outreach and an intersection analysis.  The analysis looked at the jug-handles, a signal with triple left turn lanes, and a multi lane roundabout.  It was determined the most economical, efficient and the best anticipated safety performance would be the multi lane roundabouts.  See attachment B and C.
· 3 rural intersections were improved with turn lanes, adequate sight lines and vision corners.  Including one intersection that was realigned from a 55 degree intersecting angle to 90 degrees.
· The Tillie Lake Road intersection and the USH 45 northbound and southbound ramp termini also were evaluated due to their close proximity and width restrictions under the USH 45 bridges.  The CTH P signalized intersection is just outside the project limits to the east.  These four intersections were experiencing congestion during the peak hours leading to increased accidents.  A system analysis was performed to ensure the control type and delay would be acceptable for the design life of the project.   It was determined the control on the new intersections should all be the same type and not cause the existing signal at CTH P to fail.  The final decision was to incorporate multi lane roundabouts at Tillie Lake Road and the USH 45 ramp termini not requiring the USH 45 bridge to be widened to provide for left turn lanes at the ramp termini under the bridge.   This option also worked well with the existing signal at CTH P.  See attachment D.
· Residential and commercial access was reviewed and adjusted to eliminate driveways near intersections or to align with proposed median openings.  4 residential driveways were adjusted to align with median openings and 2 driveways at intersections were relocated to the side road.
· A total of 5 multi lane roundabouts were utilized due to the safety advantage of reducing higher speed right angle crashes and the severity of injuries.  

D.  Cost Effective Design.
	
1. Total design cost expressed as percentage of final construction cost.
	Design cost:			= $2,618,054
		Final Construction Cost:	= $16,037,593
		Design percent of final:	= 16.32%

1. Describe design elements which reduced costs.  Identify this impact in terms of WisDOT construction cost, cost to traveling public, or cost to entire public.
The initial design proposed a grade separated jug-handle interchange at CTH C.  Further alternatives analysis ultimately resulted in the recommendation of a multi lane roundabout. A roundabout intersection reduced construction and real estate costs and also minimized impacts.  Eliminating the grade separation structure, the extra earthwork required to create the grade separation, the jug-handle ramps and one business relocation reduced the total project cost by approximately $2.8 million.

The existing USH 45 structures over STH 60 were in good condition.  Constructing a traditional signalized intersection would have required the replacement of both of the USH 45 structures to accommodate the wider STH 60 roadway section and the necessary left turn lanes.  The design team chose to construct a multi-lane roundabout at each ramp terminal to preserve the existing structures and reduce the project scope and cost.  This reduced the total project cost by approximately $400,000.

1. Project Maintainability.
The goal of the STH 60 design was to utilize conventional maintenance procedures and have minimal costs.  
· Provided guardrail mow strips around new guardrail to reduce maintenance.
· Eliminated the depressed median, which increases median cross pipes which tend to clog.
· Utilized No Mow Fescue seed at the roundabout interiors to minimize mowing.

E.  Complexity of Design.

1. Unusual, Non-Standard, or Innovative Design Features and Practices
After the project was let the design team was directed to adjust the design to accommodate oversize/overweight (OSOW) vehicles for through movements on the USH 45 ramps crossing STH 60.  This would accommodate a vehicle that was not able to cross the USH 45 bridges over STH 60.  This change was the result of WisDOT updating its policy on OSOW and roundabouts after the project was let for bids.  Three-dimensional truck turning templates were run at each roundabout and the design was modified to include a 3-Inch high mountable curb on the truck apron and bypass islands so that a lowboy trailer could traverse the intersection without hanging up on the pavement.  The use of the shorter curb height allowed the pavement grades and raised islands shown in the plans to remain unchanged from the as-let plans.

A wide concrete corrugated median was used on STH 60 just east of CTH C to provide full access to three residential parcels along STH 60.  The preliminary plans showed a raised median along these parcels with a median opening approximately 900 feet to the east.  Several alternatives including a shared driveway were evaluated. Ultimately the design team implemented a corrugated concrete median in the design to provide full access to all the residential driveways. The parcels included access restrictions for residential use only to preclude commercial redevelopment of these parcels with this median configuration.  

A rock filter basin was designed to treat water on the west end of the project where the new storm sewer discharged.  After leaving the right of way the natural drainage patterns allowed drainage to spread out and flow across an existing driving range in the southwest corner of STH 60 and Hillside Road/CTH C.   

At the Lehner Creek crossing the existing 60 inch culvert was replaced with a 68” X 108” elliptical pipe to provide for enhanced fish passage.  The pipe was buried below grade 1 foot and filled with course aggregate and boulders to form a more natural bottom and provide areas for fish to rest.  A grate was added in the roadway median to provide light in the pipe as the crossing was over 160 feet in length.  See attachment E.

At Cedar Creek a bridge was designed to replace the two large steel arch culvert pipes.  Special attention was given to creating a channel under the bridge to match the adjacent stream conditions as it is classified as a high quality waterway.  Heavy rip rap was used to armor the channel with a course aggregate filling in the voids.  Five field stone vanes (rock arches) were created in the channel to control flows and assist with fish passage.  See attachment F.

2. New Technology and products used.
The local municipalities would not accept the maintenance of plantings in the central islands of the roundabouts. Traditional seed mixes require regular mowing to provide a maintained look for the central island turf areas. The design team implemented a low mow grass seed mix for the central islands to provide a cleaner look without added maintenance.  

3. Degree of coordination and timing.
There was an extensive public outreach plan for the project.  5 public information meetings and local officials meetings were held to get input into the different intersection alternatives.  1 public information meeting primarily dealt with familiarizing the public on roundabouts.  

Lehner Creek and Cedar Creek required additional coordination with the WDNR to develop a plan for the creek crossings and restoration.  Experts from the Southeastern Wisconsin Regional Planning Commission also provided input into the restorations. 

Two utility coordination meetings were held during design to coordinate utility relocations and timing.  During construction there were no utility delays impacting the project completion date.

4. Number and type of controls governing.
There were four critical time frames included in the construction contract documents:
· A maximum 21 calendar day closure and detour for CTH C through traffic. This closure was included to facilitate the completion of the CTH C/American Eagle roundabout construction. The contract included interim liquidated damages of $5,000 per calendar day if CTH C was not reopened to through traffic after the specified duration.   
· A maximum 200 calendar day closure and detour for STH 60 through traffic between CTH C and Tillie Lake Road. This closure was included to limit the amount of traffic within the work zone to improve worker safety and construction operations. The contract included interim liquidated damages of $5,000 per calendar day if STH 60 was not reopened to through traffic after the specified duration.   
· A maximum 60 calendar day closure and detour for each of the USH 45 interchange ramps.  The contract also required that the northbound off ramp remain open during the Washington County Fair since this provides a primary access route to this event. These closures were required to facilitate reconstruction of the ramps without building extensive temporary ramps. The contract included interim liquidated damages of $5,000 per calendar day if STH 60 was not reopened to through traffic after the specified duration.   
· The project completion date of November 15, 2012.

5. Number of traffic control stages.
The project used a combination of detours and staged construction to complete the project in one construction season.   The project was constructed using the following traffic control:
· USH 41 to CTH C/Hillside Road – Staged Construction with four stages
· CTH C/Hillside Road to Tillie Lake Road – Detoured through traffic for up to 200 days maintaining local traffic on a paved surface.  
· Tillie Lake Road to USH 45 – Staged Construction with four stages
Staged construction was required at the east and west portions of the project to maintain access to businesses that had no other access. This included a large food distributor that needed access for semi-trucks to USH 45 24 hours a day.  A paved two lane roadway was provided through the detoured segment of the project to define a safe location for local traffic and emergency vehicles within the work zone rather than letting local traffic drive on the unpaved roadway grade.

The bridge over Cedar Creek was constructed using staged construction which not only maintained local access to STH 60, but also maintained the flow of Cedar Creek without the use of a separate temporary diversion channel.  Four stages with multiple substages were used to replace the existing metal culvert pipes with a new slab span bridge over Cedar Creek. 

F.  Community Sensitive Design

1. Mitigation of Adverse Impact on Public During Construction
STH 60, Hillside Road/CTH C and the USH 45 ramps all had limited time frames for closures requiring the contractor to expedite the work.  This limited the inconvenience to the traveling public .

The project was staged from USH 41 to CTH C and from Tillie Lake Road to the east project limits to minimize the impact to businesses and residents.  Staging a portion of the project allowed customers to access the businesses near the USH 41 and USH 45 interchanges and allowed trucks from the adjacent industrial park to access USH 45 throughout construction. This approach provided an equitable balance between public mobility, construction safety, and efficiency in construction operations. 

1. Preservation of Natural Areas
At Lehner Creek and Cedar Creek field stone was incorporated along the banks and areas that would have required riprap to better fit the natural area.  WDNR did not what to have limestone riprap in natural areas as it would contrast with the existing visual setting.  See attachment G.

Efforts were made to protect Lehner Creek which is a cold water trout stream by maintaining ditches 200 feet either side of the creek and not allowing storm sewer or culverts to directly discharge into the creek.
It was determined in coordination with WDNR to replace the existing twin culvert pipe arches at Cedar Creek with a bridge to enhance the natural light to the stream and provide a natural stream bed bottom.  

Wetlands are located primarily along the east half of the corridor.  Wetland impacts were reduced from 8.5 acres to 5.9 acres by reducing the median width, shifting the alignment, lowering the profile, providing steeper slopes outside the clear zone and maintaining guardrail with steep slopes in certain locations.  Water quality and peak discharges into the wetlands was improved by constructing swale ditches with ditch checks prior to entering wetlands. 

1. Reestablishment of Natural Vegetation or Wetlands
Several locations were found for on or near site restoration but unwilling sellers prevented this.  Wetland impacts for the project total 5.952 acres.  8.93 acres will be mitigated at the Gundrum and STH 33 mitigation sites.  

1. Preservation of Historical and Archeological Features
Archeological investigations during the study phase of the project identified a cemetery with unmarked graves adjacent to the CTH C and American Eagle Drive intersection.  A mechanically stabilized earth (MSE) concrete panel wall was constructed in the southeast corner of the CTH C and American Eagle Drive intersection to completely avoid the archeological site. Exclusion fencing was installed around the site to help ensure that the area was not disturbed during construction.  
	
1. Enhancement of Cultural Resources
The design focused on matching the natural surroundings along the project corridor, maintaining the rural setting and country feeling.

1. Community Sensitive Design
The Village of Jackson had plans to connect the commercial area west of USH 45 near Tillie Lake Road to the rest of the Village east of USH 45.  A shared use path connection was included in the project along the north side of STH 60 under USH 45 to provide a pedestrian and bicycle connection consistent with the Village’s plan. This segment of shared use path has since been connected with other paths by the Village.  An MSE block retaining wall was constructed under the USH 45 bridges to provide the room needed to construct the path without reconstructing the structure or abutment. 

Aesthetic features constructed with the project were limited because the local municipalities were unwilling to accept maintenance of these enhancements. As previously mentioned low mow grass was seeded in the central islands of the roundabouts. Limited amounts of colored concrete were paved in the roundabout splitter islands and truck aprons. The Cedar Creek Bridge also included some decorative railings and field stone form liners with multi-color staining to enhance the aesthetic appeal of the project.  See attachment H.

1. Overall Aesthetic Appeal
The project maintained the rural character of the area while yet providing a safe and efficient roadway.  The sub-urban setting matching each end of the project transitions to a more open, rural character through the middle 2.5 miles of the project.   Upgraded intersections fit into the existing topography and provide for open sight lines to provide for driver comfort.  See attachment I.
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