Ice Jam

For More Information Contact

Cold Regions Research and Engineering Lab
Ice Engineering Group
Phone: 603-646-4187

kwhite@crrel.usace.army.mil

Outline Mitigation Objectives

» Reduce ice jam flood damages, B/C > 1
* Reliable performance
* Low environmental impact

» Objectives
— e+ Classificaton
» Advance Measures
« Early Warning
« Emergency Measures
* Permanent Measures
» Assessing Effectiveness




By E)

Middleses Blames Montpelir For Floeing |
. . Classification

* Process
—freezeup
—breakup

* Lead Time
—advance
—early warning

“Residents are blaming Montpelier officials for failing to notify —emergency
them of potential flooding stemming from ice-breaking —permanent
procedures on the Winooski River in the capital Friday.” ;

* Freezeup

Freezeup Control — gradual production and accumulation
* reduce production

» collect ice in safe place

Control production and transport of frazil
ice

Displace jam initiation location

Breakup Control

Control timing of ice breakup
Displace jam location




» Breakup

— dynamic breakup and arrest
* reduce ice volume

B S —— Goals of Advance Measures

+ allow run to pass Flood protection

Reduce ice supply

Control breakup
sequence

Increase
conveyance

Advance Measures -
Breakup

non-structural intervention Ice weakening
two weeks to six months lead time —weaken ice to pass ice run
can be inexpensive —mechanical & thermal methods
effective? —2-6 weeks before breakup
—watch downstream
—very low cost
—effective?

Advance Measures




Mechanical Weakening

» Immediate strength reduction
* |ce cutting

—4WD trencher

—amphibious ice saw
* |ce breaking

—amphibious excavator
—vessels

Ice Breaking

» Aroostook River, ME
— 18-ton amphibious excavator
— breaks open channel
— ice moves into dam pool

Ice Cutting

Beaurivage River, Quebec
— 4WD trencher

— diagonal slot pattern, center 2/3
—ice moves through cut area

«+——— Historical lce Jam Zone —

Ice Breaking

* Icebreakers

—can clear channels in jams
* hovercraft

—effective for sheet ice




Hole Drilling
Thermal Weakening » Oconto River, WI

— 10 ft grid, central 2/3 of channel
» Accelerate natural ice deterioration — holes expand to weaken sheet

» Dependent on meteorological - i_‘_’e s into Lake Michigan
conditions m—

» Hole drilling
» Dusting

Aerial Dusting Dusting - Hydroseeder
* Yukon River, AK
—sand increases solar absorption
— 25 years, high productivity
—difficult to assess effectiveness

* Winooski & White Rivers, VT
—mulched leaves
—road access, hose extension




Early Warning Ice Motion Detectors

* |[ce motion detectors * Trip wires in ice
* Trained observers —alarms inform emergency managers

« Provides critical information —select locations to give days/hours
warning

 Other:
—stream gage, satellite, cellular phone

 Two weeks to six months lead time
* Inexpensive and invaluable

Trained Observers
Goals of Emergency Measures

» Part of emergency response team
» Track pre-event ice conditions Flood protection
« Check U/S & D/S during event Increase conveyance

: Remove ice
» Helpful for after-action assessment,
permanent measures




Emergency Measures Excavation - Stage Rising

» Jam in place « immediate flood threat

» Cost & effectiveness depend on timing * pre-positioned equipment

—try to minimize damages — excavator, clam-shell, bulldozer
. . " — clear channel D/S of toe
—time is critical

_ — dislodge key pieces at toe
* Excavation » can be inexpensive (& nerve wracking)
 Blasting

* Flood Fighting
* Do nothing

Excavation - Stage Falling

» second flood threat possible >

« bulldozer clears channel S e+ Gorham, NH
— from D/S, through toe s -

- dislodge key pieces L S P
—blasting, clam-shell Wit fil

« expensive to excavate ice pieces ’ M?msonvme’

 access difficult

Click here to view remainder of
present tation






