How Does Glory Hole Work?

When the lake hits capacity (defined as a lake level above 440 feet msl), water starts flowing over
this circular spillway into Putah Creek on its way to the City of Winters. The spillway is 72 feet wide
at the top and curves down to about 28 feet wide at 20 feet below the spillway lip. Physically, 48,400
cubic feet per second in a full 28-foot diameter circular pipe means the water would be flowing at 53
miles per hour. If the lake ever reached 455.5 feet msl, the system is designed so that water would
first go over Highway 128 before it overtopped the dam. The highest level the lake ever reached was
446.7 feet msl in 1983.

Here's a good video description of how Glory Hole works.

https://youtu.be/1pBiWghBSfl

Lake Berryessa last overflowed Glory Hole at 10:30 AM on Tuesday, February 26, 2019. The lake
level hit 444.1' - 4.1° above Glory Hole at 8 AM, 2/28/19. Glory Hole officially stopped flowing the
first time on Sunday, 5/5/19. It spilled for the second time “officially” on 5/27/19. But the
measurement accuracy of the lake level is not precisely linked to the actual water flow over the lip.
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It is an engineering marvel that the numbers are within an inch or so of what happens at the top of the
spillway. The photos below show that water is still going over the lip of the spillway even though the
“official” measurement says the lake is at 439.96° - half an inch below the lip. As we all know from
our grammar school math, this is within the margin of error and can be rounded up to 440”. In 2017,



the highest level reached was 443.6'. Before that it was 443.5' in 2006. The highest the lake level ever
reached was in 1983 at 446.7 feet.

The distance from the crest (top edge) to the exit point, which is situated in the south side of the
canyon, is about 700 feet. The crest of the Glory hole sits 16 feet lower than the crest of the dam.
When and if the water level of the lake rises to 15 1/2 feet over the top of the Glory hole (its maximum
design), it will release 48,400 cubic feet per second, or in layman's terms, 362,000 gallons every 1
second! The lip of the spillway is curved so there is little resistance for the water to flow. It is very
efficient and not very turbulent for most of the distance. Glory Hole is essentially a circular waterfall
or more technically, a circular weir.
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People see the turbulence in the water that exits into Putah Creek, and it seems very dangerous, but
it’s a short, fast trip from one end to the other. Birds can and have survived the exciting ride.

You can’t get “sucked” into Glory Hole, but you can accidentally fall into it when the water rises high
enough above the rim. The lake level has risen up to four feet above the lip a few times. Glory Hole
is not a whirlpool - the water simply flows smoothly over the edge - laminar flow. In fluid dynamics,
laminar flow is characterized by fluid particles following smooth paths in layers, with each layer
moving smoothly past the adjacent layers with little or no mixing. At low velocities, the fluid tends
to flow without lateral mixing, and adjacent layers slide past one another like playing cards.

The mathematics of vortices and actual experiments on models of drain types at dams have shown
that Lake Berryessa’s Glory Hole could not form a whirlpool (vortex) unless the lake level was well
above the height of Monticello Dam. Experimental data shows that the lake level would have to be
1.3 to 1.5 times the smallest diameter of Glory Hole (28 feet) or 36 to 42 feet above the lip. The height
of the dam above the mouth of Glory Hole is only 15 feet. The small wrinkle in this analysis is that
most studies are done by opening a drain in an already full tank. I’ve not seen a study where the vortex
phenomenon is analyzed as the water level rises above an already flowing drain. Fluid dynamics is
an incredibly complex science using calculations worthy of super computers.
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Intake Vortex Formation and Suppression

https://www.lakeberryessanews.com/resources/References-PDFs/Vortex-Report-BOR.pdf



