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Ian McKernan: What was your contribution to the Bay Model? What was your job there 
and how did it help the team? 
 
 
Mr. Angeloni: I oversaw and was in a position of being Chief Engineer, but mostly that 
was in the later years of the Bay Model, the late 80s and into the 90s. The real early 
years, those guys have passed away, the ones from the 1950s. They are all gone, 
sadly. My part was looking at salinity that would be caused by deepening shipping 
channels, like up through San Pablo Bay, and part of it was the automation of the 
Model, over the years. The Model started in the 1950s. It would take about 75 people to 
operate it. They would run it 24 hours a day, for 3 or 4 days, so people had to be there 
around the clock. They would take samples of water on a set basis and they would read 
salinity from those samples. But it would take months to test all of those water samples 
that were taken during the run. Somebody had to be reading the water level at a 
number of different stations across the model. It was all done manually, so it took a big 
staff. By the time, in the 80s and 90s we got into the computer age, you could run the 
model with a small number of people and the data was brought in to a central area. The 
instruments were miniaturized and they read the salinity of the water and the velocity of 
the water and the water surface elevation. So the data was going into a computerized, 
centralized area which made it much more efficient to operate the Model. So my part 
was mainly during the years that the Model was automated. 
 
 
 
 
Ian McKernan: What did you learn about the Bay when you were working on the Bay 
Model? 
 
 
Mr. Angeloni: Well, we learned that the big plans that caused the Model to be built, the 
Reber Plan was the biggest of the plans, but there were many other plans that people 
had, and ideas that they could dam up the bay and create a fresh water lake out there, 



well the Model showed that that wasn't going to work. You could dam the bay up, but it 
would cause all sorts of environmental problems. And you would not ever get a true 
freshwater lake behind those dams. So the Model really served a purpose to help save 
the bay because a lot of people thought, well, the bay could just be filled in. Most of 
these plans involved large areas of fill in the bay and when people saw what that would 
do to water quality in the bay and to the fisheries and to other environmental issues, 
they could see in the Model that it was not going to be successful or be a good thing to 
do. Times have changed a lot since the 50s in terms of the environment. There are a lot 
more people living around the bay, but the bay is much cleaner than the time when the 
Model was first built. There have been efforts over the years to clean up the bay and 
have only clean water going into the bay. In the 50s a lot of cities dumped their 
stormwater and sewage into the bay untreated. There were landfills all around the bay 
and a lot of stuff would just float out of these landfills and the bay would be covered in 
all sorts of debris. That's mostly gone now. These days the water is clean and clear and 
safe. I think that the Model started people's interest in that sort of thing. 
 
 
 
 
Ian McKernan: How long did you work on the Bay Model for? 
 
Mr. Angeloni: I worked on it in different capacities. In the 1950s when I was going to 
college, I worked there for two semesters as a tour guide, so I was taking people 
through the Model. There was no visitors center facilities like you see today. It was just 
a big warehouse. The first part of the Model was built which did not include the delta. I 
would take people around to see the Model, that was for two semesters. Then later, in 
the 1960s I started getting involved helping to maintain the Model, more like a landlord 
to the place, as a part of the Army Corps' operation. Then later on I got involved as an 
engineer and got involved in the testing. Most of my time with the testing was in the 
1980 and 1990s. Then I retired in 1996. At that time the Bay Model was being operated 
for the Corps of Engineers by a crew from UC Berkeley's Richmond field station. UC 
Berkeley has a field station in Richmond where they do physical modeling for all sorts of 
things- earthquakes, ship models- for efficiency and design- and also models like the 
Bay Model, hydraulic models. The work at the Bay Model was contracted out to 
Berkeley and I oversaw that, which was very productive in those times. 
 
 
 
 



Ian McKernan: Did the Bay Model ever get moved after it was first done? 
 
Mr. Angeloni: No. There are over 200 slabs there and they are all set on adjustable 
corners because the ground under the Model is all bay fill and the ground settles. So the 
slab were all made to be adjusted, and anytime that there was a sensitive test to be run, 
a surveyor would go in there and see if they needed to be adjusted. It would have been 
a huge chore to move the Model and probably would have been the end of it. Most of 
the models built by the Army Corps of Engineers reside in Vicksburg, Mississippi. That's 
their main modeling station, and the fellows that came out to build this model came out 
from Vicksburg to build it back in the 50s. These are fellows that have a lot of 
experience in modeling. The Bay Model is one of the bigger models ever built for 
testing. These fellows came up with the design of making it out of square slabs that 
could be adjustable and that was because of the site that they were given in the 
warehouse. And then they used technology that they understood and they built this 
model to the contours that were documented by the USGS, the United States Geologic 
Service. They made it to the scale, and the scale is exaggerated, 1:100 vertical, 1:1000 
horizontal. That technique has been used in modeling for a long time. It was not new 
technology in the 50s. It allows them to run a 24 time cycle in about 15 minutes. That 
because in the Model everything runs quicker on an exaggerated scale. 
 
 
 
 
Ian McKernan: How many phases did the Bay Model go through? You said that the 
delta system was later assembled? Are there other sections that were added on? 
 
 
Mr. Angeloni: Yes. When you walk around the Model there is a section that represents 
that Pacific Ocean, and that's how the tides are introduced to the Model. And at the 
other end there is another sump, one that was originally there from before the delta was 
added and one from after the delta was added. Those provide the fresh water flows 
coming in from the rivers. So that all has to be adjusted. When you go into the Model 
you cross the Petaluma River and you see a place where water could be added into the 
Model from the Petaluma River source. Every fresh water inlet is part of that Model and 
those flows, which are measured, and as the Model is running, because the freshwater 
flows are going into it, the ocean sump has to have salt added to maintain the proper 
salinity. Any testing involving salinity is, in some ways, fairly complicated, and in some 
ways is pretty common sense kind of stuff. After you get around it and you see how it all 
works, it all makes a lot sense. Today they are doing that kind of work on computer 



models more than physical models, but a lot of the of the data for the computer models 
comes from a model like the Bay Model that were here first, and that's how they move 
the boundary conditions into a lot of the computer models. They take it from a physical 
model where the data has been gathered and tested over the years. This model grew in 
phases. Mainly, the delta was added in 1968 so that they could test what was called the 
peripheral canal, where they would take water from the Sacramento River and bring it 
around the delta to the south and the water could go Southern California. Now they are 
talking about a cross-Delta tunnel and that would be similar to the peripheral canal, 
which was proposed back in the 50s. They have a lot of data already for the peripheral 
canal, and some of that might be of value for people now looking at the cross delta 
tunnel. In any event they are trying to maintain a certain quality of water into the delta 
while moving water to the south. And that is politically a pretty emotional thing for a lot 
of people. If they get into it, you will see a lot about it in the newspapers. 
 
 
 
 
Ian McKernan: How many people were on the Bay Model building team? 
 
 
Mr. Angeloni: It was not a terribly big team, but they had a team of about a dozen 
people. They had to make templates for all of those slabs, and those were made out of 
stainless steel wire. The guys that did the concrete work would put the templates all in 
place and get them all set up. They would make the slabs out of the concrete and 
scrape the boards across the metal templates and get the proper contours for the Bay 
Model. All of that data was taken from the USGS charts that were available back in the 
day because they had surveyed all of the bay and made that data available. So it took a 
pretty good crew and it took a number of years for the Model, first to be built, and then 
to be made completely operational and then calibrated so it duplicated what was going 
on in the real world. A real world prototype. It didn't initially function the way that they 
wanted it to. You will notice as you walk around the model these little copper strips 
sticking out of the concrete in a lot of places, and those were put in there to adjust flows 
in areas where the flows were not what they should have been, based on field testing. 
That is one way to adjust the model. Those copper strips, you could bend them up or 
bend them down, or add water or take some out. And get each part, each bay, like the 
South Bay or San Pablo Bay, or Suisun Bay to flow the way that it should according to 
the field studies When they did field studies, typically they would put out 50-70 boats, 
and each one of those boats would be gathering data, the velocity of the water, they 
would be taking samples of the water on a set basis and they would be recording all of 



the same data that was going to go into the Model. That field data would go into the 
Model and they would make sure that the Model duplicated the data that they got in the 
field. It took a lot of work before they got it calibrated. All of that work was not just the 
Army Corps, but also a lot of other agencies got involved. The State of California and 
the USGS and others that were interested in water quality, so they would have meetings 
with all the different people. 
 
 
 
 
Ian McKernan: How do you think the Bay Model helped start urban conservation? 
 
 
Mr. Angeloni: Well, I think it helped a lot of people understand the bay and understand 
the importance of keeping it, maintaining it. I think that it helped a lot. There were 
facilities, large facilities around the bay, whether it was sewage treatment plant for a city 
or outflow from one of the big refineries, those all had to be tested in the Model and 
designed so that they would not damage water quality and not damage the bay 
environment. In that sense I think that it did a lot of good over the years, and I think it 
made a lot of people aware how sensitive that whole estuary is. 
 
 
 
 
Ian McKernan: Do you think that if the Bay Model was not constructed that there would 
be as many legal protections for waterways today? 
 
 
Mr. Angeloni: I think that if it hadn't been constructed many of those areas that were 
being filled around the bay would have been filled way past where they were finally 
stopped. That would have hurt the waterways and the bay. As the bay and the 
environment around the bay became more and more populated and it became the 
center of a lot of different industries, shipping got bigger. Ships got larger and larger as 
they brought materials in and out of the United States, and later on in container ships, 
which is what everybody is using today. Those ships, as they got bigger they went 
deeper down, and drew more water in terms of draft. So the Corps would go in and 
deepen the channels so that these big ships could get in, go to the dock, unload, and 
then leave. That was tested in the Model. They tested where the materials went. They 
tested the quality of the material that was being removed. The Model verified whether 



there was going to be any negative impacts, from salinity or other effects, from those 
ships, and the deepening of channels. 
 
 
 
 
Ian McKernan: If the Bay Model was not constructed and plans for filling and 
industrialization of the bay had gone through, what would be the impact of that today? 
 
 
Mr. Angeloni: Much lower water quality! The tidal prism of the bay would have been 
reduced substantially, and I think that the water quality would have been much much 
lower than it is today. I think that the Bay Model was a part of a lot different things that 
happened that helped save San Francisco Bay. I think that the bay would have been 
very much destroyed, based on what was happening right after World War II, all the 
filling that was going on. There was lots of industry during World War II, the country was 
building ships in Richmond and Sausalito, all the stuff for the war effort. All that industry 
was still here after the war. Much of it around the waterfront was built, just like the land 
where the Bay Model is, the old shipyard, was all built on filled land. Things were done 
in a hurry. The quickest way to do it was to go ahead and fill in the land. The Bay Model 
showed people that it was not a good idea, and eventually we would pay the price, in 
terms of a bay that was not a very desirable place to be. 
 
 
 
 
Ian McKernan: How do you think that the Bay Model changed the meaning of “progress” 
from the industrialization of nature to something different? 
 
 
Mr. Angeloni: I think that it provided a method for understanding some of the effects of 
the industrialization. I think that the industrialization came, in spite of or with the Model, 
it came where people could evaluate the effect of the industrialization. Some of the 
good information that was available on the work that was going on around the bay, it 
came from the Bay Model. They could evaluate different things that were being 
proposed and say, “That's not going to damage the bay” or “That would damage or have 
a big impact on the water quality.” 
 
 



 
 
Ian McKernan: Did you know Sylvia McLaughlin, Kay Kerr, or Esther Gulick? 
 
 
Mr. Angeloni: Those were people who were part of an organization called Save the Bay. 
Kay Kerr's husband was the head of UC Berkeley. They were a group that went out and 
did a lot of work to make people aware of what was going on and why it could not 
continue. They were very much supportive of the work of the Bay Model. 


