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Motivation to Develop Frazil Ice Prediction Tool
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Trenton issues an official water conservation advisory after frazil
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What Is Frazil Ice?

Frazil ice formed by supercooled water due to
large heat loss from low air temperature
(about -6°C = 21°F or lower).

Turbulent flow condition prevents the
formation of stable ice, but ice crystals
remain in the water column as loose and
slushy mixture.

Fresh frazil ice (active frazil ice) has a
tendency to adhere to metals and other
materials before stable ice cover has formed.

Formation of frazil ice back of the trash rack of

intake when lifted up.
Source: Steven Daly (1991)
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How Can We Predict Conditions for Frazil Ice Formation?

= Reference: Engel, C., Giovando, J., & Halvorson, G. (2023). Analysis of Paxton Siphon Frazil Ice

Blockage Event during January 2022. (Report No. ERDC/CRREL TR-23-4). Vicksburg, MS: U.S. Army
Engineer Research and Development Center

= Water temperature near freezing and net heat flux on the order of -250 to -300 W/m?

Qnet = 9sw T 9atm — 49p T qn T Qi
Where,

(e = Net heat flux (watts/meter?) qp = upwelling longwave radiation from the water body

dsw = downwelling shortwave radiation from solar input qn = the sensible heat flux from air to water, and

qarm = downwelling longwave radiation from the atmosphere q; = latent heat
D(SI3S
Delaware River Basin Commission

DELAWARE e NEW JERSEY
PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA



https://www.erdc.usace.army.mil/Media/Publication-Notices/Article/3405706/analysis-of-paxton-siphon-frazil-ice-blockage-event-during-january-2022/
https://www.erdc.usace.army.mil/Media/Publication-Notices/Article/3405706/analysis-of-paxton-siphon-frazil-ice-blockage-event-during-january-2022/

Net heat flux calculation

using local information

Hourly, 8-day weather forecasts from the National
Weather Service from Binghamton (used for
Hancock), Port Jervis, Easton, Trenton, Philadelphia,
Wilmington

Air temperature, dew point, wind speed, cloud cover,
relative humidity

Water temperature from 77 USGS gages in the basin

Median water temperatures of previous day for six
regions were calculated and used for 8-day prediction

Assumed no ice cover on the River

Updated everyday during winter season on DRBC’s
WQ portal
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Persistent cold air temperatures
In early February 2026
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Frazil ice formation
condition:

Water temperature near

freezing and net
heat flux on the order of

Heat Flux (W/m2)
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Heat Flux & Components, Trenton, NJ
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Output from Prediction Tool on DRBC’s Water Quality Portal

Frazil lce Formation Potential (Experimental)
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Questions?

Contact: Namsoo.Suk@drbc.gov

Credit:
John Yagecic, Jake Bransky and Elaine Panuccio

DRBC web page: https://www.nj.gov/drbc/
Water Quality: https://drbc.net/Sky/waterg.htm
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