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Connecting Waterville to

Bowling Green Water Distribution
Maxi-Directional Drilling The River & The Switch d ” Jones & Henry

ENGINEERS, LTD.
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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
e 5000-feet of Water Main
 Maumee River is 1000’ wide
* Metering

* Pressure Reducing Valve




greement
IReacihed

RVILLE

the banks of histo.

0

2015

Agreement between Waterville and Bowling Green
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What is Maxi-HDD

* Trenchless Method

» Maxi-Horizontal Directional Drilling
* Length Greater than 1,000’
» Diameters Greater than 24”

» High Accuracy Needed




Designing a Maxi-HDD

Considerations for Success

Right People Right Plan
(Consultant & Contractor) (Plans & Specs)

e Experienced e Functionality
e Qualified e Constructability




Vo Rightbeope | et
) Right Plan |

Design Guidance




Field Reconnaissance




Railroad Roadbed




Bedrock
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Roche de Boeuf




Objeclwes

* Understand Rock
Characteristics - Hardness/
Fractures

* Depth Below Pipe

~* Construction Method

. Selection - o

L

f

-~ Soils Investigation




Designing a Maxi-HDD

Developing the Plan and Profile

LOCATION OF ARROWS INDICATE
DRILL RIG DIRECTION OF
PIPE PULLBACK ;_..-""

B
PIPE EXOT ANGLE, f§ __ ~. D — o, FIPE ENTRY ANGLE

oo s /| SN 1 7 N\
(PIPE EXIT) [FIFE ENTRY)
- 1
PATH OF BORE DEPTH OF COVER BENEATH

AND PIPE RIVER BOTTOM

MNOT TGO SCALE
FIG. 1 Maxi-HDD for Obstacle (for example, River) Crossing

Source: ASTM F-1962 — Use of Maxi-Horizontal Directional Drilling for
Placement of PE Pipe or Conduit Under Obstacles, Including River

Crossings. (2011)
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Right People
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Right Plan

Watervnle

Centerline 0Of Drif poty

Maumee River

MAUMEF RIVER CROSSING

Ordinary High Water Mark 608.0)
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city of Waterville, Ohio ‘
Main
Maumee River Water Transmission

Technical :

for B
Advertisement Instruction hors

roomen Generdl
S swﬁﬁnﬁw cu:Gfo:;”md gpecificationd

TYPiCal Re quirements

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

What Happens if you
FraC—Out?

Accuracy Expectations

Identify the Failure
Paths
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) Right People )

Right Plan

City of Waterville, Ohto

in
mee River Water Transmission Mal
Mau

2016

Bidders

Contractor
SCICCtiOIl A e e

Contractor Qualifications

e Guidance and Tracking
» Personnel

e Past Performance

Size & Scope of
Projects

Soil Conditions

Project Costs

- Equipment Drill Machine
250,0001b Thrust / Pullback



Construction Phase

« Total HDD Drill and Pullback - 35 days



Pilot Hole-Out

ipe Installation — Pilot Hole

9” P

P

ilot Hole Reamer — 9 days



o

\ Pull Reaming

)
30" Reamer Mrcam

Pipe Installation — Reaming

24” Reamer — 16 days
30” Reamer — 10 days




ipe Pullback — 13 hours

an




Fusion Machine

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

Pressure Testing




Pressure

Testing

SEY O AL, O
} at i o wan MAUMEE RIVER CROSSING
" - I ENLARGED PLAN
h : : =T
1 sermm fo ewan e AR ]@:L‘_—w-_‘ -—.l PP-1

*Pipe Installed @ Elevation 575 — 30’ Depth Below River ‘ ! HI
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Right People

Right Plan

Centerline Of Drill Path

Maumee River

MAUMEF RIVER CROSSING

Ordinary High Water Mark 608.08

—

35 34

31

CMY OF WATERVILLE, OHIO
R

MAUMEE RIVER CROSSING

ENLARGED PLAN

o Iwm & Herey ngreers, 10 PP
-“T e 3o 28

As-Built

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




- Construction
 Wrap Up

- ‘ Bore Prlce

?mllllon (”"SW
~ Final Project Cost = $2.2 million
* River Crossing Commence: July 18, 2016
* River Crossing Completion: Septerﬁber 1,2016
* Project Substantial Completion: Feﬁdf? 2%
* Project Final Completion: Apr|I 2017

—~—




City of Waterville switches water
sources today
Starts to draw water from Bowling Green after shuttin

THE
SWITCH

Regulatory
Review




SOIWHATY OURESAYINGIS

Discharge; Pressure: 90 psi

Waterville Tower

BG WTP

THERE IS ENERGY GRADE DIFFERENTIAL? Gl



Addressing The Pressure Differential




The Velocity Concern

* Changes in Magnitude and Direction could cause:
* Biofilm Stripping
e Sediment Fluidization
* Protective Coating Shearing




Literature Review
Water Main Velocity

* Consensus
* Sediment Particle sizes vs velocity
e 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 g
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 .Jc_é)
Evaluation

J

WaterCAD

Proposed System

Pipes with Velocity > 2.5fps

Maximum velocities near
Bowling Green connection
and existing tanks.

dt/
L

__ T
Only one pipe predicted to U U
have a maximum velocity — e
exceeding 5 fps.

by




s

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.

wh,



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
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Questions?

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

¥ @TedBennettPE
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