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Hyrum Dam

= Located on Little Bear River near Logan, Utah
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Hyrum Dam (1)




Existing Spillway

Key Features:.

= Trapezoidal Chute (~1,100 feet)
= (3) 16 x 12.5-foot Radial Gates
= Crest Elevation - 4660 feet

= TOA Elevation - 4672.5 feet

= Discharge Capacity ~9,000 cfs
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Existing Spillway Deficiencies

Foundation

Spillway Chute
Stilling Basin

Crest Structure
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iciencies

Foundation Def

Material

o Low Strength

o Erosive
Voids Under/Behind Spillway
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Spillway Chute Deficiencies

No Defensive Measures
No Waterstops
Large Offsets
No Drainage Behind Walls

Minimal Drainage Under Slab

) ¢ Spillway gL
? " N5
Variable -----f----=----n-ooooomeeoigls: &L ! Slope
e\~ Seal with clay to keep
out surface water

“-Transverse bars § $@ 8"crs.

8" Porous drainpipe
surrounded by gravel
Note: Between Sta 8t67.41 and 10+33.68

side slabs are 15" thick ot bottom
ond 12" thick af the fop.
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Stilling Basin Deficiencies

= Erosion in Downstream Channel

= High Exit Velocities
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rest Structure Deficiencies

24* Dumped ~Guard rail
S=2 d

Lightly Reinforced
Not Designed for High Seismic Loads

Guord/rniln'.
Storage battery cellar, \;

Sta. 1+ 5950..."™

Koodway and dike- !
= 30-0-- >0 0'=ll-9" T't/—b‘

1. 4676.0-"

“6° Drainpip 2 & 2
&" Drainpipe -~ 6" Gravel base under floor of
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Existing Spillway Potential Failure Modes (PFMs)

Risk Analyses

SE3 - Seismic failure of spillway crest structure

H2 - Hydraulic jacking of the lower chute spillway walls
H3 - Collapse of the upper chute slabs

H4 - Overtopping of the spillway chute walls

HG6 - Sweepout of the stilling basin

Total risk exceeds Reclamation guidelines with increasing justification to take
corrective action
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Corrective Action Study (CAS)

Dam Safety Modification Process Addressing the Hydrologic and Seismic PFMs
Preferred Alternative - New spillway to reduce risk of hydrologic and seismic failure
90% Design In Progress

2024/2025 - Anticipated Submittal of Modification Report

2026/2027 - Anticipated Award Construction
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Final Designh Concept

= New Spillway (New Alignment)
= Foundation Treatment (Aggregate Piers)

= Key Work Restrictions (Provide for Irrigation Deliveries; Maintain Access;
Short Construction Window)
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Interim Risk Reduction Measures

= 2021 - (8) IRRMs ldentified and Formalized
o Seal open joints and cracks along chute
o GPR survey
1 Keep RWS as low as practical
o Update monitoring schedule (L-23)
o Add CCTV camera monitoring capabilities

o Develop emergency response plans

o Intervention preparedness - identify material sources

o EAP Tabletop Exercise with focus on spillway-related PFMs
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2023 Hydrology (1)

Record Runoff Forecasted River Forecast Center

National Weather Service

Colorado Basin

118 KAF (max forecasted vs 105 KAF - 2011 Record)

Little Bear - Paradise (PRZU1)
Period: Apr-jJul, Observed Volume: 90.3 kaf (232% Average, 323% Median)
ESP is Unregulated and No Precipitation Forecast Included

2023/07/30:

Max 2011: 105.64

Min 2021: 5.83

Average: 39

Median: 28

Observed Accumulation: 90.1
: ed Total: 90.3

Normal Accumulation: 39.7
ESP: 90.2
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Engineering Data

Reservoir Capacity:
Total: 17,746 acre-feet
Active: 13,881 acre-feet
Active below spillway crest: 8,451 acre-feet
Outlet Works Capacity: 150 cfs (25-50 cfs)
Operational Reservoir Capacity: 5,430 acre-feet
Limited ability to minimize spillway flows

QUTLET TUNNEL

Annual Inflow Volume
 Median: 51,000 acre-feet (2010-2023)
e 2023 Inflow Volume: 113,000 acre-feet

(ratio - 8.1)

SPILLWAY
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2023 Water Operations

Observed Inflows:
2023 Inflow Volume: 113,000 acre-feet
Peak Inflow: 1,200 cfs (May 15)

Runoff Operational Objective

Kept reservoir as low as possible during runoff for:

* Attenuating high inflows

* Potential spillway repairs/intervention
Spillway Releases:
Followed inflows - slightly attenuated

Peak daily avg spillway discharge: 1,100 cfs
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Hyrum Spillway - Monitoring
Dec 7, 2022 - Apr 11, 2023: Normal Operations
<100 cfs (111 days)

100 cfs - 200 cfs (13 days)
200 cfs - 400 cfs (2 days)

HYRUM RESERVOIR - SPILLWAY RELEASE (cubic feet per second (cfs))
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- Monitoring (1)

llway

Hyrum Sp

405 cfs)

Daily Monitoring Began (

2023

April 12,

550 cfs)

340 cfs -

April 12 - April 27 (
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Hyrum Spillway - Monitoring (2)

= April 27: 550 cfs increased to 900 cfs
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Hyrum Spillway - Monitoring (3)

April 27: 550 cfs increased to 900 cfs

4/27/2023 900 cfs
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Hyrum Dam EAP Activation
April 27, 2023

Hyrum Dam EAP Internal Alert declared @ 16:07 MDT
April 28, 2023

Two Status Update Meetings (morning and afternoon) (DSO, TSC, PRO, Regional Office,
SCWUA)

Incident Management Team formally established

Dam Safety Emergency Level 1 NON- Failure declared @ 17:04 MDT
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Hyrum Spillway - 24-Hour Monitoring

= April 27 - May 30
= April 27: Hyrum Dam EAP Training (Monitoring Team)

7 Photo Locations

] . ——* Photo Directions 3
' (in general, upstream/downstream/straighton) %

.
Fo ™
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Hyrum Spillway - 24-Hour Monitoring (1)

= Portable Camera Trailer
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Hyrum Dam EAP Activation (1)

Downstream Impacts
= Safe Channel Capacity - 1,300 cfs

April 28 (~ 900 cfs)

National Dam Safety Program Technical Seminar
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Emergency Management Activities

Daily IMT Operation Briefings
Daily Situation Reports

- Internal and External Contacts on
@ Hyrum Dam EAP Notification Chart

Hyrum Situation Report
May 3, 2023 - 9:00 am

C Activation Level at Hyrum Dam — Dam Safety E v Level 1 C i t th S‘t t f Ut h
e e T s ommunication wi ale o d
Dam Safety Officials

intervention.)
There are no major updates to the situation at Hyrum Dam.

Hyrum will continue to release higher flows from the spillway as temperatures rise and snowmelt
increases. Peak spillway releases yesterday were approximately 990 cubic feet per second.

Reclamation dam operations staff remain onsite to continuously monitor the spillway.

Heavy equipment, large rock, gravel, and sand were staged at the dam yesterday and will remain
onsite in preparation to respond to an emergency with the spillway if one should anise.

Yesterday Reclamation released a news buefing and Wyane Pullan, Reclamation Upper Colorado
Basin Region Manager gave an interview to KSL News detailing the monitoring of the Hyrum Dam
spilkway.

Please direct any calls and inquiries to Becki Bryant, Public Affairs Officer with the Bureau of
Reclamation, 385-285-6505, or Amy Van Horn, Emergency Management Coordinator, Bureau of
Reclamation, 385-208-6649.
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Dam Safety Office Decisions

April 28, 2023 - Secure Funds to Support the Emergency Response
Intervention - Material; Heavy Equipment

Monitoring
April 30, 2023 - Call for Convening of Technical Response Team (TRT)
TSC, DSO, Regional Office, Area Office, SCWUA

Review and provide Recommendations on Spillway Performance/Observations; PFMs;
Intervention alternatives

First TRT Meeting - May 1, 2023
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Technical Response Team (TRT) Meetings

= 7 TRT Meetings

= Technical Discussions
o Hydraulic Pressures behind the Walls
o Gate closure rates
= |Intervention Options
o Additional Material Purchases
1 Pumping
= |nvestigation Activities
=1 How much flow through the Drains
o Sediment Transport?
o Dye Testing

National Dam Safety Program Technical Seminar
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Intervention Preparation

= Fill hole(s) in spillway
o Riprap: 2- to 6-ft diameter (736 tons)
= Fill voids under spillway
o Sand: C33 (133 tons)
o Gravel: 3” minus (235 tons)
= Grouted/concreted riprap
o UDOT Rapid Strength Concrete (4000 psi @ 4 hrs)
= Repair concrete spalls
o Phoscrete VO (vertical and overhead)
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Intervention Preparation (1)

= Span uneven flow surfaces to minimize erosion
o Plywood: 5/8” sheets (with anchors)

Heavy Equipment

= Cat D6 Dozer

= Cat 320 Excavator

= Cat 966 Wheel Loader

National Dam Safety Program Technical Seminar
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Public Relations

= Public Information Officer (PI1O)
= Highly Visible Activities — Media Outreach
= Questions from individual property owners

= Managing Misinformation

: OUTDATED SPILLWAY TO HANDLE
RECORD RUNOFF AT HYRUM DAM
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Hyrum Spillway - Onsite Activities

= May 4 - Outlet Works Bypass Opened (~40-50 cfs)
= May 10 - Dye Testing

= May 25 - Brief gate closure, inspection

National Dam Safety Program Technical Seminar
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Late May Hydrology, Operations

Favorable weather for Hyrum Response
Snow Nearly Melted Out, Inflows Dropping
May 25, 2023 - Irrigation Deliveries Begin
June 3, 2023 - Spillway Gates Closed
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Hyrum Dam EAP Response Termination

May 26, 2023

Downgraded Emergency Level 1 to Emergency Level O (Internal Alert)

June 5, 2023

Terminated Emergency Level O (Internal Alert)
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After Action Report & Improvement Plan

Hotwash - JUIy 7, 2023 CONTROLLED
Per Directives and Standards EMG 02-01 @ RECLAMATION

Report documenting a planned event (e.g., exercise) After Action Report and Improvement lan

.. . . 2023 H D Spill Incident
or incident which explains why and how the EAP was yriim am Spiway Inciden
_ i — Response Level 1
exercised or activated Hyrum Project, Utah

Describes the event or incident and actions taken:;
identifies strengths, deficiencies, and recommended
corrective actions

Controlled by: Bureau of Reclamation, Interior Region 7: Upper Colorado Basin, Provo
Area Office, 801-379-1000

Decontrol by: Do not decontrol. Dispose of appropriate portions upon receipt of next

U.S. Department of the Interior Aug-2023

CONTROLLED
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Dam Safety Decisions

= Prepare for next runoff
o Review current IRRMs and explore any new IRRMs

o Proposed IRRMs (In Progress - objective to keep as much water as possible out of spillway)
* Bypass piping in the spillway chute

* QOutlet Works Bypass Modification to increase capacity, improve operational flexibility
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Ryan Luke
Manager, Resource Management Division
Bureau of Reclamation - Provo Area Office
rluke@usbr.gov
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