
Glory Hole Watch 2024: By the Numbers 
by Peter Kilkus (4/8/24) 

 
But what are the numbers? 
 
Lake area in acres (to 1 acre); lake level in inches (to 0.01 inch); lake depth in feet (to an average of 1 foot); lake 
volume in acre-feet (to 1 acre-foot average, varying by depth), lake input in cubic feet per second or acre-feet; 
lake output in cubic feet per second (to 5%) or acre-feet (to 1 acre-foot); lake evaporation in inches (to 0.01 inch); 
rainfall in inches (to 0.01 inch). Some are big numbers, some are small numbers, some are tiny numbers, and some 
are really just estimates (aka guesses). These numbers all interact to produce a final result. 
 
Precision and accuracy are often used interchangeably, but in science they have very different meanings. 
Measurements that are close to the known value are said to be accurate, whereas measurements that are close to 
each other are said to be precise. So, a good machine may measure precisely to a half inch every time it takes a 
lake level reading, but if the calibration point is off in accuracy by one foot, what does it matter? The ideal situation 
is when the measurement is both accurate and precise.  
 
But the accuracy of any measurement relies on how the measurement is made - and all measurements have some 
level of variability. Variability is the tendency of the measurement process to produce slightly different 
measurements on the same test item, where conditions of measurement are either stable or vary over time, 
temperature, operators, etc. Short-term variability is ascribed to the precision of the instrument. Since most of the 
survey measurements on which Lake Berryessa data depends were performed in the 1950s with good optical 
equipment but in rough, irregular terrain, how variable in accuracy was the final data set - what was the level of 
the statistical standard deviations of the fundamental measurement results? 
 
The following report is meant to explain some of the issues regarding the quickly changing status of the Glory 
Hole Watch 2024. Is it spilling, flowing or, as some folks have proposed, just drooling over the lip. As of 4/8/24 
it seems the lake is full but not yet spilling, and may not officially spill this year. That would be a new historical 
record - the highest the lake level has ever reached without actually "flowing" over Glory Hole. Our Lake 
Berryessa News introduction photo shows the results of all the elements of the Glory Hole actually flowing. 
 

********* 

 
  



Lake Berryessa Glory Hole Watch 2024 
Is it spilling or not? 

by Jay Cuetera 
 
This has truly been a year for the record books at Lake Berryessa. This discussion of "spilling or not" has never 
happened before. In years past when the lake spilled it would quickly rise above the spill level and stay there for 
weeks if not months. Once the lake is "officially" spilling we start calculating how many acre feet per day have 
spilled for our monthly reports to the Bureau of Reclamation.  
 

 
 
 

 
 
These calculations are made with daily averaged lake levels. This 2024 season, even dropping down to hourly 
averaged lake levels, they have so far been below spill level, even though there have been many instantaneous 
values that are over the "spill" criterion. SCWA web pages show instantaneous values not averaged. A good 
example is comparing the hourly instantaneous values below to the hourly averaged values for the same time 
frames. Even the hourly average has been no higher than 439.94. The daily average is used for calculating the 
spilled volume. The measurements will be  changed to one hour averages for the 24-25 rain season. 



 
********** 
 
Hourly averaged data (SCWA) 

 
4/6/24 6:00am 439.94 
4/6/24 7:00am 439.94 
4/6/24 8:00am 439.94 
4/6/24 9:00am 439.94 
 

 
 
 

********** 
Instantaneous 15 minute data (CDEC) 
 
4/6/24 6:00 am 439.95 
4/6/24 7:00 am 439.95 
4/6/24 8:00 am 439.95 
4/6/24 9:00 am 439.97 
 

 
 

********** 



 

 
 

********** 
There is also instrument error, so even trying to get down to hundredths of a foot accuracy is difficult if not 
impossible. This has been the challenge and is why there has not, and most likely won't, be an official statement 
that the lake is spilling. 
 
It is very likely this will be the closest the lake has ever been to spilling without going over the edge, at least 
officially. The highest hourly averaged level the lake has previously reached this year was 439.94 ft and occurred 
on 4/3/2024 at 9:00 PM. The lake's water surface elevation is measured using an hourly average to avoid 
fluctuations caused by such things as wind and boat wakes. The elevation has hit 439.94 feet, but needs to be at 
439.95 feet for an official spill.  
 
Most people are used to hearing that the lake spills at 440 feet, but it actually starts to spill 1 cubic foot per second 
(CFS) at a level of 439.95; 2 CFS at a level of 439.96, and 10 CFS at a level of 440 feet. These values are listed  
in a Spillway Discharge Table for Monticello Dam computed in 1963. 
 

********** 
 
Editor's Note: There was no AI nor many computers in the 1960s. I remember it well, just equations and slide 
rules. This was my high school graduation present from my father. We also had the very big book of CRC 
Standard Mathematical Tables. 

 
 

************ 
 

Engineers needed to solve simple equations like this one to calculate the Spillway Discharge Table. The water 
flow over a spillway when neglecting viscosity is given by the equation: 
 

 
 
where w is the width of the spillway, g is the acceleration due to gravity, and y is the height of the water above 
the spillway. This is derived by using Bernoulli's equation and Torricelli's equation, and taking into account the 
flow over an area rather than just a point. 



************ 
Below is a scan of the first page of the Spillway Discharge Table still in use. It calculates the flow through Glory 
Hole at 1 cubic foot per second after the lake level reaches 439.95 feet. 

 

 
 

 
The discharge table has a zero value at a level of 439.94 and is considered the 100% lake full level. The lake has 
been hovering around 439.9 ft since 4/1 which is just over 1 inch from spilling. When the lake is this close to 
spilling, any surface fluctuations from wind or boating activities will splash some water over the edge. Even 
though this is water “spilling” into the spillway, the volume of water going over the lip is so small that it is 
unmeasurable. Since it is not at a level that can be calculated it is therefore not considered officially spilling. 



 
 
See the recent video of the Glory Hole from inside at the bottom of concrete tunnel. The amount of water coming 
down is so small that it cannot be measured. 
 

See water spilling into Glory Hole from inside at the bottom. 
 

 

 
 

https://www.lakeberryessanews.com/resources/Inside-GH-flows.mp4 
 

 
There have also been questions about the water being released from the Monticello Dam. During most of the year 
the only water released from the dam is what is ordered by the cities and farmers of Solano County, as well as 
providing required environmental flows to Putah Creek.  The only exception to this is when the lake level is above 
438 ft and has a likely chance of spilling. 
 
At these higher levels the operators are given some flexibility with releases to help maximize the beneficial use 
of every drop of water that enters the lake as long as these additional releases never go above the inflow to the 
lake.  It is also much better to maintain controlled releases through a dam rather than allow uncontrolled spilling 
and losing some of the additional benefits that could be utilized from this water. 



 

This season is a perfect example of how this flexibility is meant to be used. When it was determined a spill was 
likely, some additional releases were made to comply with the mandated spring pulse flow for Putah Creek which 
is designed to help flush the salmon fry from this seasons spawn out to the ocean. These pulse flows also provide 
flushing benefits to other native species in the creek.  
 
After the pulse flow requirements were met the operators then diverted water through the powerhouse at levels 
below the inflow to the lake so that power could be generated with the “extra” water rather than letting it run 
through the spillway which bypasses this opportunity for clean power. When the powerhouse is operating all the 
flow is diverted through the turbines and is output below the concrete pad which is below the water surface. There 
is no indication it is running unless you look very closely and notice the turbulence from under the pad. This 
season has been a perfect example of how a dam should be operated.  
 

 
 

No matter how you look at it, we officially have a full lake which is still not "officially" spilling. In my biased 
opinion it is one of the most beautiful lakes in California - see you all on the water!! 
 
Jay Cuetara, Supervising Water Resources Engineer 
Solano County Water Agency 
jcuetara@scwa2.com 


