


ALEX RAY - MARCH 24, 2021

Defining No-Wake Zones 
for Wake Surf Boats - 

A Data Driven Approach

Photo Credit: Anna Gorman



Background
• Acres: 4,987 
• Max Depth: 300’ 
• Catchment: 144 MI2  
• Residence Time: 2.35 yrs. 
• Source of McCall drinking water



1997 - Eutrophication Potential of 
Payette Lake 

- Paul Woods, USGS -

• Landscape scale fires in 1994 contributed heavily to Phosphorous and 
Nitrogen loading in lakebed sediments. 

• Lakebed sediments in SW basin contained elevated levels of 
Phosphorous, compared to other areas of the lake. 

• Substantial hypolimentic dissolved-oxygen deficits, with development 
of anoxia, constituted strong symptomatic evidence that Payette Lake 
had undergone eutrophication. 



• What are the potential 
effects of motorized 
watercraft, and specifically 
wake-surf boats, on shoreline 
and near shore sediments? 

• Is a 300’ no-wake zone 
sufficient to protect 
environmental and economic 
resources in Payette Lake? 

• How can data be employed 
to effectively delineate no-
wake zones for wake-surf 
boats?

Primary Questions



3 Research Areas

• Analyzed wind wave 
regimes on Payette Lake. 

• Measured surface waves 
from wake boats and 
other motorized 
watercraft. 

• Modeled depth influence 
of wake boat slip-streams.



Wind Wave Analysis



• Average height of 2-4 inches. 

• Typical storm events can produce 
waves up to 8 inches high.

• Wind conditions may occur at 
times that produce waves up to 
12 inches high.

• Wavelength of wind waves 
significantly shorter than similar 
waves created by motorized 
watercraft.

Wind Waves on 
Payette Lake



Motorized Watercraft 
 Surface Waves



• A wake boat operating at the 300’ no-
wake zone boundary produced a wave 
that was 7.75 inches high when it 
reached shore. 

• A wake boat operating 135’ from shore 
produced a wave that was 9 inches 
high when it reached shore. 

• Due to their greater height and 
wavelength, surface waves produced 
by motorized watercraft carry far 
more energy than wind waves on 
Payette Lake.

• Results consistent with data collected 
by researchers with the University of 
Quebec in 2014 and the University of 
Tasmania in 2018. (>500’ needed to 
attenuate wakes and wave energy from 
surf-boats; 300’ more than other boats)

Wake Boat 
Surface Waves



Wake Boat Slip-Stream Modeling



Slip-Stream 
Analysis

•Slip-streams from wake boats may 
affect sediments at depths up to 12m.

•Portions of the lake were shallower 
than 10m (33’) at the 300’ no-wake 
zone boundary in thirteen out of 
twenty transects.

• In ten out of twenty transects, 
portions of the lake were shallower 
than 6m (20’) at the 300’ no-wake 
zone boundary

•The turbulence imparted by the 
modeled slip-streams is sufficient 
to disturb sediments of the size 
classes commonly found in 
Payette Lake, at depths regularly 
encountered at or beyond the 300’ 
no-wake zone boundary.

Graph 1 - 10m contour max and min distance from shore (SW Basin)

Graph 2 - 6m contour max and min distance from shore (SW Basin)



Implications

• The 300’ no-wake zone boundary likely does not provide sufficient 
protection against accelerated shoreline erosion and near-shore lakebed 
sediment disturbance in Payette Lake.

• Water depth is a highly important factor in defining no-wake zones. 

• Social & economic factors, as well as other user groups, should be 
considered when defining no-wake zones.

• Regulations should be consistent across a resource area.



Thank you!

• Alex Ray 

• Payette Environmental Services, LLC 

• 208-315-0447 

• alex@payetteenvironmental.com 

• https://payettetrails.com
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