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Introductions
• Design Team

– Lead: URS Corporation
– Subconsultants: Chester Engineers, Prime Engineering, Lee 

Testing, CTL Engineering, 360 Water
• Construction Management Team

– Owner: City of Columbus Treatment Engineering
– Program Manager (PPM): Malcolm Pirnie, Stantec
– Construction Manager: HR Gray, Dynotec

• Contractors
– General: Kenmore Construction
– Restoration Specialty Subcontractor: Technical Construction 

Specialties (TCS), Inc.
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Project Background
• Objectives: 

– Expand the Primary Clarifier and Aeration Capacity 
from 200 MGD to 330 MGD by June 2010 (Consent 
Order Deadline)

– Rehabilitate the Center Train (Primary and Aeration)
• Construction Cost:

– $53 Million Total
– $2.7 Million in Concrete Restoration Work
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Project Background
• Restoration Scope: 

– West and Center Pre-aeration Tanks
– West Primary Metering Chamber
– Center Primary Clarifiers
– West Primary Control Building
– Center (and Eventually West . . . ) Aeration 

Tanks
– Mixed Liquor Channel
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Structure Evaluation Approach
• Original Plan: Perform a “Thorough” Assessment of a 

Sampling of Tanks (2 of 4 Aeration Tanks)
• CTL Engineering Performed the Following Services in 

2006 (20% of Surfaces Evaluated)
– Interior Floors and Walls Sounded
– Crack and Defect Mapping
– Non-Destructive Testing

• Ground Penetrating Radar to Verify Depth and Location of 
Reinforcing

• Impact-Echo Testing to Locate Deep Internal Flaws
• Half-Cell Potential Testing to Determine the Corrosion Potential of 

the Reinforcing
• Core Samples and Testing (Strength, Petrographs)
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Typical Grid
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Structure Evaluation Approach
• Design Conclusions

– Demo the West and Center Preaeration Tanks
– Demo and Rebuild the West Primary Metering 

Chamber (Above Grade Structure Only)
– Aeration Tank Defects are Primarily Due to Freeze-

Thaw Damage on the Walkways. The Tank Walls and 
Floor Slabs are in Good Condition.

– Cap the Mixed Liquor Channel
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Estimating Approach
• Three Simple Steps

1. Take Your Best “Guess” and Double It
2. Go Get a Cup of Coffee
3. Double It Again

• Typical Repair Types and Quantities 
Developed Based on Evaluation

• Added 40% to Our Best “Guess”
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Estimating Approach

1,9481,915SFDeep Surface 
Repair

9,1898,378SFShallow 
Surface Repair

64,9137,473LFNarrow / Wide 
Crack Repair

UnmappedMappedUnitRepair Type

Quantity
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Bidding Approach
• Bid Repairs as Unit Price Work and Bid 

Remainder of Contract Lump Sum
• Included a Bid Escrow Requirement for the 

Rehabilitation Scope
• Rehabilitation Technical Specification Required 

the Following:
– Subcontractor Qualifications (Min. 5 years and 5 

Projects of Similar Size and Scope)
– Cold Weather Protection!!! The Work (at Bid Time) 

Was Proposed to be Completed in January-March 
2010.
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Pre-Aeration Tanks
• Tanks no Longer in Use
• Safety Concerns Due to Handrail and Concrete 

Deterioration
• Cost to Rehab ($250,000+) Versus Cost to 

Remove ($450,000)
• Decision Made to Demolish the Tanks









West Primary Metering Chamber
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West Primary Metering Chamber Condition
• Concrete Walls and Roof in Poor Condition
• Below Grade Walls (Part of Tunnel System) in 

Good Condition
• Recommendation to Rebuild Structure
• Due to Construction Sequencing, the Piping 

(Supported from the Ceiling) Had to Remain in 
Service During the Structure Replacement







West Primary Metering Chamber
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West Primary Control Building 
• Significant Concrete Deterioration on the 

Exterior Beams and Columns
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• Aeration Tank Rehabilitation
– Center Train (Circa 1968) 

Had Significant Freeze-Thaw 
Damage Above the Water 
Line

– Repairs Included the 
Following:

• Replacement of Steel Handrail 
with Aluminum

• Replacement of Galvanized 
Grating

• Repair Expansion Joints
• Crack/Spall Repairs and Slab 

Replacement
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Project Highlights
– Project Completed On Time and Under 

Budget
– A Portion of the Surplus Quantities 

Were Used by the City to Perform All
the Concrete Repair Work in West 
Train During the Diffuser Installation in 
2008

Lessons Learned
– Always Take the Tanks Out of Service and Conduct, at a 

Minimum, a Visual Inspection with the Owner. 
– When in Doubt About Repairing versus Replacement, Replace it!
– Set up Bid Items for the Contractor’s Fixed Costs to Avoid 

Disputes



Questions?

Bill Johngrass, P.E.
URS Corporation


