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Metropolitan Water District of Salt Lake & Sandy 
Board Packet – Work Session 
Last Update: April 4, 2023 
 
Agenda Item: Presentation on SLAR-CC Preliminary Design Report 
 
Objective: Summarize the SLAR-CC Preliminary Design Report. 
 
Background: The Salt Lake Aqueduct Replacement – Cottonwoods Conduit (SLAR-CC, or 
“Cottonwoods Connection”) project is currently in design with construction anticipated 
beginning January 2024. Construction of the pipeline must be complete by June 30, 2025 to 
enable Salt Lake City to begin replacement of the Big Cottonwood Water Treatment Plant 
(BCWTP). Staff anticipates a regular series of updates, discussions, and decisions with the 
Engineering Committee and Board of Trustees throughout design.  
 
With this agenda item, staff wishes to discuss the recently completed Preliminary Design Report 
(PDR). The PDR represents the 30% completion of the design, a major milestone for the project. 
At the 30% design milestone, all basic parameters associated with the project have been 
identified and defined. These decisions are documented in a series of eleven technical 
memorandum. The technical memorandum makeup the content of the PDR and include: 
 

 Level of Service defining overall goals for operations and maintenance, seismic 
resiliency, hydraulic performance, and controls communications. 

 Pipeline Materials evaluating various types of pipe materials and selecting materials that 
will provide resilience and reliability for a minimum service life of 50 years or more. 

 System Operations presenting a unified system operational strategy to meet the Level of 
Service goals. 

 Hydraulic Analysis informing the optimum size of the pipelines and all major 
appurtenances. 

 Survey establishing the basic survey control and coordinate systems for all design efforts.  
 Pipeline Alignment identifying the basis for determining the initial alignment options, a 

weighted multi-criteria evaluation, resulting in selection of a recommended alignment. 
 Permitting summarizing the anticipated permits for the project. 
 Corrosion recommending materials and corrosion protection options to protect the 

pipeline from “Very Corrosive” to “Extremely Corrosive” soils found in the project. 
 Design Criteria informing all of the various design decisions made for the project. 
 Constructability providing a description of the various factors and considerations to 

ensure constructability and reduce risks during project bidding and construction. 
 Cost Opinion developing an AACE International Class 3 Cost Opinion of the project 

costs. A class 3 opinion has an uncertainty of -20% to +30%. 
 
Staff have been intimately involved in the preparation of the 30% design and are continuing the 
design process with the design consultant to reach the next major milestone of 60% design. The 
design consultant continues to make progress using the decisions made in the PDR to further 
reduce the uncertainty of project parameters and increase the detail of the design.  
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Committee Activity: This presentation was made to the Engineering Committee on April 4, 
2023. 
 
Attachment: 

 Presentation Slides 
 Salt Lake Aqueduct Replacement - Cottonwoods Connection – Preliminary Design 

Report, February 28, 2023 (provided electronically) 
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Salt Lake Aqueduct 
Replacement 

Cottonwoods Connection
Preliminary Design Report Summary

Engineering Committee Briefing

04 April 2023

Preliminary Design Report is a Significant 
Project Milestone: Design is 30% Complete

Concept
• Select Design 

Consultant

Concept
• Select Design 

Consultant

Pre-Design
• 30% Design
• Project Budget
• Project Schedule
• Class 3 Cost Opinion

Pre-Design
• 30% Design
• Project Budget
• Project Schedule
• Class 3 Cost Opinion

Final Design
• 60-90-100% Design
• Technical 

Specifications
• Permitting
• Class 1 Cost Opinion

Final Design
• 60-90-100% Design
• Technical 

Specifications
• Permitting
• Class 1 Cost Opinion

Procurement
• Bid Documents
• Pre-Purchase
• Easement Acquisition

Procurement
• Bid Documents
• Pre-Purchase
• Easement Acquisition

Bid Selection
• Contractor

Bid Selection
• Contractor

ConstructionConstruction

NTP - 15 Jun 2022 30% Design - 09 Mar 2023 60% Design – 08 May 2023
90% Design - 01 Aug 2023
100% Design - 09 Sep 2023
Permitting – 17 Oct 2023

Pre-Purchase – 01 Jun 2023
Easements – 03 Oct 2023
Bid Docs – 24 Oct 2023

Bid Opening – 19 Dec 2023
Conformed Docs – 08 Jan 2024
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TM-04
System Operation

TM-03
Pipeline Materials

TM-07
Alignment

TM-11
Constructability

TM-10
Design Criteria

TM-02
Level of Service

TM-01
Background and 

Operational Goals

TM-05
System Hydraulics

TM-06
Survey

TM-09
Corrosion 
Protection

TM-08
Permitting

Preliminary Design Report is Presented as a 
Series of Eleven Technical Memorandum

Level of Service
Flow Rates, Phasing, Operations

Hydraulic Performance
Pipe Diameters and Elevations

Design Elements
Alignments, Materials, Corrosion 

Protection

Cost Opinion & 
Schedule
-20% to +30%

Construction Constraints
Permitting, Easements, Utilities, 

Traffic

Design Criteria
Survey, I&EC, Trench, Seismic, 

Geophysical 

Technical Memorandum Combine into a 
Comprehensive Project Design

Desired Outcomes of 30% Design
• Define Project Scope and Budget
• Finalize Design Criteria
• Identify Fatal Flaws
• Understand Constraints
• Mitigate Project Risk
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Level of Service
Flow Rates, Phasing, Operations

Hydraulic Performance
Pipe Diameters and Elevations

Cost Opinion & Schedule
-20% to +30%

Construction Constraints
Permitting, Easements, Utilities, Traffic

Design Criteria
Survey, I&EC, Trench, Seismic, 

Geophysical 

Design Elements
Alignments, Materials, Corrosion 

Protection

Alignment Analysis Considered 
Multi-Variant Options (CC-1)
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Alignment Analysis Considered 
Multi-Variant Options (SLAR)

Alignment Analysis Considered 
Multi-Variant Options (CC-2)
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Key Criteria Focuses Multi-Variant 
Alignment Analysis Recommendation

Alignment Analysis Optimizes Pipeline Alignment

Corridor Evaluation Criteria
• Resilience and Reliability
• Repairability
• Operations and Maintenance
• Environmental
• Implementation/Constructability

North

BCWTP

LCWTP

CC-2

CC-1

SLAR
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Pipeline Material, Size, and Corrosion Protection 
from Hydraulic and Geophysical Analysis
CC-1: Along Fort Union Blvd
• 36-inch Diameter, 5/8-inch to 1-inch Wall Thickness
CC-2: At LCWTP
• 36-inch Diameter, 1/4-inch Wall Thickness
SLAR: from LCWTP to 10 MG Reservoir
• 72-inch Diameter, 5/8-inch Wall Thickness
SLAR: from 10 MG Reservoir to Fort Union Blvd
• 60-inch Diameter, 5/8-inch Wall Thickness

Welded Steel Pipe
• AWWA C200 
• Bonded Dielectric Coating
• Mortar Lining
• Impressed Current Cathodic Protection

Hydraulic Performance
Pipe Diameters and Elevations

Design Elements
Alignments, Materials, Corrosion 

Protection

Cost Opinion & Schedule
-20% to +30%

Construction Constraints
Permitting, Easements, Utilities, Traffic

Design Criteria
Survey, I&EC, Trench, Seismic, 

Geophysical 

Level of Service
Flow Rates, Phasing, Operations
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Level of Service Defines the Life-Cycle 
Phases of the Project

BCWTP Under 
Construction

• Phase 1: Raw Water 
from BCWTP to LCWTP

LCWTP Under 
Construction

• Phase 2: Raw Water 
from LCWTP to BCWTP

Both Plants 
Operational

• Phase 3: Finished Water 
from BCWTP and LCWTP

Phase 1: Raw Water from BCWTP to LCWTP

• Design Flow Rate: 40 mgd
• Pump Station (by others)
• CC-2 Discharges into Grit Basin
• MWDSLS Operates the Pump Station
• SLCDPU Owns and Maintains the Pump Station
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Phase 2: Raw Water from LCWTP to BCWTP

• Design Flow Rate: 28 mgd 
• Gravity Flow
• Raw Water from LCCr into CC-2
• CC-1 Discharges into BCWTP 
• MWDSLS Operates the Pipeline
• Note: Pump Station is No Longer Used

Phase 3: Finished Water from LCWTP

• Gravity Flow
• Design Flow Rate: 110+35 mgd
• Extended to Terminal Reservoir
• MWDSLS Operates the Pipeline
• Note: CC-2 and LCC are No Longer Required
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Level of Service
Flow Rates, Phasing, Operations

Hydraulic 
Performance

Pipe Diameters and Elevations

Design Elements
Alignments, Materials, Corrosion 

Protection

Cost Opinion & Schedule
-20% to +30%

Construction Constraints
Permitting, Easements, Utilities, Traffic

Design Criteria
Survey, I&EC, Trench, Seismic, 

Geophysical 

Phase 1: Pumped HGL from BCPS to LCWTP

• Pumped Head = 161.4 ft
• BCPS HGL = 5109.4

• Flow Rate = 40 mgd
• Velocity = 8.8 fps

CC-1 SLAR CC-2

10 MG
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Phase 2: Gravity HGL from LCWTP to BCWTP

• Flow Control at 10 MG Reservoir
• LCWTP HGL = 5030.65

• Flow Rate = 28 mgd (maximum)
• Velocity = 3.3 fps

CC-2 SLAR CC-1

10 MG

Phase 3: Gravity HGL from LCWTP to Fort 
Union Blvd.
• Assumes SLAR Extended to TR
• Flow Control at 10 MG Reservoir

• Flow Balanced at Fort Union Blvd.
• Combined Flow Rate = 145 mgd

• 110 mgd + 35 mgd

SLAR

10 MG
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Level of Service
Flow Rates, Phasing, Operations

Hydraulic Performance
Pipe Diameters and Elevations

Design Elements
Alignments, Materials, Corrosion 

Protection

Cost Opinion & Schedule
-20% to +30%

Construction Constraints
Permitting, Easements, Utilities, Traffic

Design Criteria
Survey, I&EC, Trench, Seismic, 

Geophysical 

• Corrosion Protection Facilities/Test 
Stations

• Pipeline Appurtenances
• Surface Restoration
• Traffic Control Plans
• Construction Access Roads and 

Staging Areas
• Communication Conduit
• Instrumentation and Control
• Electrical
• Structural

Design Criteria Finalized for Numerous 
Design Elements

• Earthwork and Trenching
• Survey Control and Mapping
• Existing Subsurface Utilities
• Easement Requirements
• Bends and Curves
• Pipe Material and Construction
• Pipe Structural Section
• Pipe Testing
• Protective Coatings and Linings
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Corrosion Investigation Informs Pipeline 
Materials and Protection 
• 21 Test Holes Developed
• Soil Resistivity
• Soil pH
• Sulfates
• Chlorides
• Total Soluble Salts
• Pipe Failure Prediction Modeling
• DC Current Interference
• AC Current Interference

Welded Steel Pipe
• AWWA C200 
• Bonded Dielectric Coating
• Mortar Lining
• Impressed Current Cathodic 

Protection

Level of Service
Flow Rates, Phasing, Operations

Hydraulic Performance
Pipe Diameters and Elevations

Design Elements
Alignments, Materials, Corrosion 

Protection

Cost Opinion & Schedule
-20% to +30%

Construction 
Constraints 

Permitting, Easements, Utilities, 
Traffic

Design Criteria
Survey, I&EC, Trench, Seismic, 

Geophysical 
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Temporary Easement Locations

Permits allow Regulatory Governance

Cottonwoods 
Connection 

Project

SL
ED

S

Cottonwood 
Heights City

Salt Lake 
County 
Flood 

Control

Utah 
Department 

of 
Transportion

Utah 
Division of 
Drinking 

Water

Utah 
Division of 

Water 
Quality

Utah 
Division of 

Water Rights

Environment 
Protection 

Agency
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Level of Service
Flow Rates, Phasing, Operations

Hydraulic Performance
Pipe Diameters and Elevations

Design Elements
Alignments, Materials, Corrosion 

Protection

Construction Constraints
Permitting, Easements, Utilities, Traffic

Design Criteria
Survey, I&EC, Trench, Seismic, 

Geophysical 

Cost Opinion & 
Schedule

AACE Class 3: -20% to +30%

Construction Schedule Refined

BP020



4/4/2023

15

AACE Class 3
Cost Opinion:
• $42.5M
Range (-20%: +30%)
• $34.0M – $55.2M

Preliminary Design Report Indicates Design 
is 30% Complete
• Level of Service is Agreed Upon

• Flow Rates, Phasing Plans, Operational Protocols

• Hydraulic Performance is Quantified
• Major Design Elements are Defined

• Material and Corrosion Protection
• Corridor Alignments
• Pipe Diameters

• Design Criteria is Finalized
• Construction Constraints Documented

• Permitting, Easements, Utilities, Traffic Control 

• Class 3 Cost Opinion (-20% to +30%) and Schedule
• Pre-Purchase Strategy 
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