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4Colorado River Basin:
Why is this so important?

• Over 40 million people in the 7 Basin States and Mexico 
rely on the Colorado River and its tributaries

• ~4.5 million Acres of land irrigated in the basin and 
adjacent areas

• $1.4 trillion in economic benefit

• 29 federally recognized Tribes in the basin

• Unique habitat for a wide range of species, seven wildlife 
refuges, 11 units overseen by the national Park Service

• Myriad recreational opportunities – boating, fishing, 
rafting, tourism

• 11 hydroelectric powerplants on the river that produce 
approximately 5.7 million kilowatt-hours of hydropower



5Why Does the Colorado 
River Matter to Utah?

• Colorado River represents approximately 1/3 of 
Utah’s water supply

• Supplies water to over 1.5 million people including 
Salt Lake and Utah Counties

• 26 percent of Utah’s agriculture is located in the 
Colorado River basin.

• Support two federally recognized Native American 
tribes

• 23 percent of the Upper Basin’s apportionment -

• Future development
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• 1.6 Million People

• Three Water Treatment 
Plants



• Constructed 1979/80

• 90-inch welded steel pipe

• 450 cubic feet per second



AA1 Functional Classification

Pipe Function 
Class

Seismic Importance Description

I Very low to None Pipelines that represent very low hazard to human life in the event of 
failure. Not needed for post earthquake system performance, response, 
or recovery. Widespread damage resulting in long restoration times 
(weeks or longer) will not materially harm the economic well being of 
the community.

II Ordinary, normal Normal and ordinary pipeline use, common pipelines in most water 
systems. All pipes not identified as Function I, III, or IV.

III Critical Critical pipelines serving large numbers of customers and present 
significant economic impact to the community or a substantial hazard 
to human life and property in the event of failure.

IV Essential Essential pipelines required for post-earthquake response and recovery 
and intended to remain functional and operational during and following 
a design earthquake.

Presenter
Presentation Notes
Four pipe classifications
Class III pipe according to the American Lifelines Alliance (ALA) - public-private partnership project funded by the Federal Emergency Management Agency.
Design of the new pipeline should withstand a seismic event return period of 975 years 
5% greater than a 975 return year



District 
Headquarters



Aqueduct 
System 

Capacity 
(cfs) 

Non-Seismic Seismic (475-year) Seismic (2,475-year) Reliability 
Ranking Failure Outage Failure Outage Failure Outage 

AA-1 450 High 2 weeks High 6 months High 9 months 6 

Olmsted 450 Low 0 Medium 4 weeks High 6 months 4 

Jordan 270 Low 0 Medium 4 weeks High 6 months 5 

SLA 170 Medium 2 weeks High 
6 to 9 

months 
High 12+ months 7 

ULS 120 Low 0 Medium 2 weeks Medium 4 weeks 3 

PRA 600 Low 0 Medium 2 weeks Medium 3 weeks 2 

Provo River 1200 Low 0 Low 0 Low 0 1 

      

 

Presenter
Presentation Notes
Estimated vulnerability of the existing aqueduct systems; likelihood of failure of each aqueduct
system during non-seismic (landslide) and seismic events was ranked as low, medium, or high.
AA1 is at high risk of failure for both landslides and seismic events.











Spring 2017 Landslide

DACRWTP

800 N
District

Orem Office

Landslide

Presenter
Presentation Notes
Note: Salt Lake Aqueduct, Provo River Aqueduct, 10 MG Olmsted Reservoir
1st week of April. After a wet winter
Occurred in an area that experienced slides during construction of the pipeline.
Former Cascade golf course fairway 15







Modeled Breach 
Location

District Offices



Improve Resiliency

Identify/Map Geohazards

Solutions





Smaller Landslides within a Large Landslide

P

Presenter
Presentation Notes
Lots of smaller landslides within the larger landslide complex.
Need to solve the landslide issue – Avoidance!!



Alpine Aqueduct Reach 1

Jordan Aqueduct          

Presenter
Presentation Notes
The landslide complex is about a mile long and about 1/3 of a mile wide roughly.
About 2,400 feet was either constructed within the landslide or directly adjacent to it.
Red dashed lines are splays of the WFZ.




Presenter
Presentation Notes
Resiliency Study developed and evaluated 15 options
different alignments: around or through the landslide or a combination
pipe materials
above ground
tunnel
The best mitigation for this size of a landslide is to go around it; avoid it





National 
Environmental 
Policy
Act

Required by federal agencies

Evaluate the environmental impacts 

Interdisciplinary approach

Detailed document assessing the 
environmental impacts

Public review



AA1 Schedule and Funding

Final Completion Spring/Summer 2027

VE Award 
Construction

30%
Design

60%
Design

90%
Design

Aqueduct Resiliency Grant - $22 million
BRIC Grant - $46.6 million?

NEPA
Completed



Landslide 
Complex

W
estern Strand

900’ Tunnel

Narrow Corridor

Steep Hillside

Presenter
Presentation Notes
108” wsp
900’ tunnel section
1060 N/narrow corridor (1600’ long)
Steep hillside





Aging Aqueducts and 
“The Big One”



Utah Seismic Safety Commission

Presenter
Presentation Notes
State Legislature created the USSC is 1994
The mission of the USSC is to review earthquake-related hazards and risks to the state of Utah and its inhabitants, prepare recommendations to identify and mitigate those hazards and risks, prioritize recommendations and present them to state and local governments for adoption as policy or loss reduction measures, act as a source of information with those concerned with earthquake safety and as a promotor of earthquake loss reduction measures, and to periodically update a strategic seismic planning document that helps monitor the progress toward achieving the goal of seismic risk reduction in the state of Utah.
November 2021 the USSC came out with a recommendations report
It outlines what should be the State’s priorities for preparing for an earthquake
#1 priority is to “Keep Water Flowing” and four aqueducts – AA1, SLA, Jordan Aqueduct, and the Davis
Interesting that the #2 priority is “Keep our Kids Safe”
FEMA quote




Wasatch Front
Provo Segment of Wasatch Fault 
• Five (5) surface rupturing events in the last 

7,000 yrs.
• Slip-per-event average between 1.4-4.5 m
• Three paleoseismic sites with recorded 

coseismic offsets. These data were considered 
to estimate displacements at AA-1.



Central 
Strand

Eastern 
Strand

Presenter
Presentation Notes
Updated geohazards map
3 splays – Western, Central, and Eastern strands




LCI—Summary of vertical, horizontal and total fault displacement estimates

0.5 50th 60 7.9 4.6 9.1
0.16 84th 60 10.6 6.1 12.2
0.1 90th 60 11.5 6.6 13.3

Method 2
Vertical 

Displacem
Horizontal 

Displacemen
Total 

Displaceme

Assumed 
Fault Dip 

(°)
PercentileExceedance





Testing

Presenter
Presentation Notes
For the resiliency study. Additional evaluations were used to further define the fault locations.
Neighborhood south of the existing AA1 pipeline
- Electrical Resistance Tomography (ERT) measures the earths resistivity. Direct current signal is driven into the ground and then measuring the potential voltages.
- Seismic Refraction measures sound waves. Sound waves travel through the soils and are measured. How long did it take for the sound wave to move between two points.



Central Strand Success

After Testing ~185 feet

Before Testing ~525 feet



Trenches













USGS UGS







 

Location of imposed displacement 

Approximately 30 feet Fault crossing— Stacked 
Steel Pipe



Stacked Pipe

Presenter
Presentation Notes
- Stacking the pipe across the fault is basically providing a way for the pipe to elongate and move during a seismic event
Kinda like an accordion.
Need moveable/compressible backfill
Denali fault TAPS is designed to move 20 feet laterally and 12 vertically
November 2, 2003, there was a 7.8 magnitude earthquake on the Denali fault
Ground moved up to 18 feet laterally and 2.5 feet vertically
No significant damage





Fault crossing—Kubota HRDIP



Earthquake Resistant Moveable Pipe Joints

Presenter
Presentation Notes
Kubota Pipe Joints
ASCE article dated January 26, 2023 – “If the Earth Moves, This Flexible Iron Pipe Does To”
In this case (picture is from Metropolitan Water Dist of Southern Calif.), the joints allow about 13 feet of horizontal movement
LCI was one of the lead Geotech consultants
Range between 3” to 104”
At the time of the resiliency study, Kubota only manufactured up to a 60-inch joint.



Presenter
Presentation Notes
Upper picture is the 104” Kubota Earthquake Moveable Pipe Joints installed
Bottom picture is testing
These moveable pipe joints allow for the pipe to expand and rotate





Chris Elison, PE
ENGINEERING MANAGER I
CENTRAL UTAH WATER CONSERVANCY DISTRICT
(801) 226-7166 office | (801) 960-5373 cell | 
chrise@cuwcd.gov
1426 E. 740 N. Suite 400 | Orem, UT 84097

mailto:chrise@cuwcd.
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