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2014
Waterville’s Contract for Toledo Water 
through Lucas County Sanitary Engineer 
set to expire in  December 2016

Feasibility of A Contract with the City of 
Bowling Green Water System.

New Water Main would require
• 5000-feet of Water Main 
• Maumee River is 1000’ wide
• Metering
• Pressure Reducing Valve



2015
Agreement between Waterville and Bowling Green





What is Maxi-HDD

• Trenchless Method

• Maxi-Horizontal Directional Drilling

• Length Greater than 1,000’

• Diameters Greater than 24”

• High Accuracy Needed



Right People 
(Consultant & Contractor) 

•Experienced

•Qualified

Right Plan         
(Plans & Specs)

•Functionality

•Constructability



Right People Right Plan



Right People Right Plan











Soils Investigation

Objectives

• Understand Rock 

Characteristics – Hardness / 

Fractures

• Depth Below Pipe

• Construction Method 

Selection



Source: ASTM F-1962 – Use of Maxi-Horizontal Directional Drilling for 
Placement of PE Pipe or Conduit Under Obstacles, Including River 
Crossings. (2011)



BAD DESIGN

Right People Right Plan



12 deg 

Angle

8 deg

Exit 

River Width = 1000’
Total Drilled Length = 1860’

20’ Design Cover

Right People Right Plan



• Tracking & Accuracy
• Make Staging Area Big
• Plan for Bore Fluid 

Management
• What Happens if you 

Frac-out?
• Accuracy Expectations
• Identify the Failure 

Paths

Right People Right Plan



Drill Machine
250,000lb Thrust / Pullback

• Guidance and Tracking

• Personnel

• Past Performance

• Size & Scope of 
Projects

• Soil Conditions

• Project Costs

• Equipment

Right People Right Plan



• Total HDD Drill and Pullback - 35 days

Construction Phase



Pipe Installation – Pilot Hole

9” Pilot Hole Reaming BitPilot Hole-OutDirectional Mud Motor

9” Pilot Hole Reamer – 9 days



Pipe Installation – Reaming

30” Reamer

Ream Out
Pull Reaming

80,000 Pull Force

24” Reamer – 16 days
30” Reamer – 10 days



Pipe Pullback – 13 hours



Pressure Testing 

Fusion Machine

Pre-test with low air pressure prior to pullback
Water Pressure test after pullback





14 deg 

Angle

Design Vertical 
and Horizontal 
Curves Held Pipe 
Deepened to 30’ 
Cover

Right People Right Plan



Construction 
Wrap Up

• Engineer’s Estimate = $2.5

• Project Bid Price = $2.2 million

• Bore Price = $1.7 million ( ~$970 / ft )

• Final Project Cost = $2.2 million

• River Crossing Commence: July 18, 2016

• River Crossing Completion: September 1, 2016 

• Project Substantial Completion: February 2017

• Project Final Completion: April 2017



THE 
SWITCH 
Regulatory 

Review

Pressure Zone Changes

Velocity Magnitude Change

Velocity Direction Change

Water Chemistry





Addressing The Pressure Differential



The Velocity Concern

• Changes in Magnitude and Direction could cause:

• Biofilm Stripping 

• Sediment Fluidization

• Protective Coating Shearing



Literature Review 
Water Main Velocity

• Consensus 
• Sediment Particle sizes vs velocity

• AWWA & 10 States – 2.5 fps for scouring (new pipe)

• Velocity must be greater than 5 – 6 fps to scour (ex pipe)

• Not much information about directional switch



Velocity Magnitude 
Evaluation
WaterCAD

• Existing System

• Pipes with Velocity >2.5fps

• Maximum velocities near 
Lucas Co. connection and 
existing tanks. 

• Only two pipes predicted to 
have a maximum velocity 
exceeding 5 fps. . 



Velocity Magnitude 
Evaluation
WaterCAD

• Proposed System

• Pipes with Velocity > 2.5fps

• Maximum velocities near 
Bowling Green connection 
and existing tanks. 

• Only one pipe predicted to 
have a maximum velocity 
exceeding 5 fps. . 



Velocity Direction Switch Evaluation
Water CAD

• Pipes with 5 fps of direction change

• Locations near Bowling Green

• Locations near removed feed from the Lucas 
County

• Locations feeding towers experience greater than 
5 fps switch feed towers

• Pipes with directional changes experience daily 
flow switching.



Velocity Direction Switch Evaluation 
(Permanent) - Water CAD

• All permanent switches below 5 fps

• Impacts minimal



Water Chemistry Concerns

• Water Chemistry Similar

• Alkalinity of BG slightly higher than Toledo

• OEPA required a reduction in Alkalinity by BG prior to switch

• Waterville resumed Lead & Copper



Final Points – “Mission Accomplished”

Construction

• Background Investigations and Analysis Critical

• Project Specific Technical Specifications and Drawings

• Constructible Pipe Geometry

Supply Switch

• Water Chemistry Evaluation

• Water Flow Study

• Seamless Switch

Right People Right Plan



Ted Bennett, P.E.
Jones & Henry Engineers, Ltd.
tbennett@jheng.com
419-473-9611

@TedBennettPE
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