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Overview
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- Embedment 
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- Integration of 
Design Concept
- Constructability
- Takeaways

Presentation Purpose: 

Highlight the challenges associated with 
implementing the innovative design concepts that 
were used on the City of Enid’s Kaw Lake Water 
Supply Project, through the evaluation and 
implementation of native material for use as pipe 
embedment.



Program Manager/Designer

Pipeline Manager/Designer

Construction Manager @ Risk

$248.5M

CONSTRUCTION



68-miles of raw water is 

conveyed through a 

30/36-inch pipeline

Pipeline Segments

An in-lake micro-tunnel and pump 

station withdraws water from Kaw 

Lake 

Intake

A new 10.5 MGD plant on the west 

side of Enid treats and blends with 

existing ground well system

Water Treatment 
Plant

Water is distributed through 2.75-

mile Chestnut Water Main

Chestnut Water 
Main

Intermediate
Pump Station

A new 1 MG storage tank near 

Garber and pump station to 

boost flow to Enid

*MGD= Million Gallons per Day

Program Infrastructure



Start-up & 
Commissioning

01/2021 – 1/2024

Construction Program 
Closeout

Construction 
Permitting

Bidding

Testing and 
Inspection

PHASE2

01/2017 –09/2018

Preliminary 
Engineering

Environmental 
Assessment

Public 
Involvement

10/2018 – 12/2020

WE ARE 
HERE!

PHASE1

07/2015 – 06/2016

Concept 
Development

Constraint 
Analysis

Stakeholder 
Coordination Early 

Procurement

Land 
Acquisition

Environmental Permitting

Establish GMP
CMAR 

Collaboration

Survey

Final Design

PHASE4PHASE3

Construction 
Management

Automation 
Programming Operational 

Handoff

Program Schedule Overview



Raw Water 
Pipeline:
• 12 miles: 

36” AWWA C200 
Steel Pipe

• 56 miles: 
30” AWWA C303 
Concrete Pipe



Design Parameters

• Wall Thickness = Variable*
• Deflection Lag Factor = 1.1
• Deflection = 1%

Steel Pipe

Bar-Wrapped Concrete Pipe

• Wall Thickness = min. 0.183” or 
Pipe I.D./230

• Deflection Lag Factor = 1.1
• Deflection = 2%



Question: What embedment material do we use?

• Good E’ Value (1,500 psi)
• Easily Compacted
• Available ($$$)

Imported Gravel Imported Sand
• OK E’ Value (1,000 psi)
• Easily Compacted
• Readily Available ($$)



Question:
What about Trench Excavated Material?
• Needs to be suitable material

• Can be less expensive than imported
• Material cost
• Hauling cost
• Disposal cost

• Lesser E’ Value (< 1,000 psi)

• Does require additional design



Native Material Design
• Geotechnical investigations of soils required

• 117 borings spaced approx. 2,000 ft 

• Finite Element analysis of pipe-soil interaction

• Requires skilled contractor

• Requires more quality control testing

• Specification modifications for bedding and 
compaction



Basis for GMP

Specifications

Plans



Construction 
Submittal



Constructability
• Keep it Simple!

• Clear Direction

• Collaboration

• Conservative



Takeaways

• Plan for additional geotech/design
• Iterative process
• Collaborate
• Be flexible

Design CM@R
• Local Market Supply
• Logistics/Public Impacts
• Design Criteria vs. Pipe Options
• Deliverable Timelines
• Clear drawings
• Qualified Installation Contractor



Contact Us:

Murali Kata, PE 
City of Enid

mkatta@enid.org

Jason Jansen 
Garney Construction

JJansen@garney.com

Clay Herndon, PE  
Freese and Nichols

wch@freese.com


