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To start of this presentation, I have a few slides for orientation to where Sacramento is and 

what the airport is all about…

(Click)

The red dot shows Sacramento’s location in California’s Central Valley, which is between the 

Sierra Nevada Mountain Range and the Coastal Range and the Pacific Ocean.

(Click)
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Zooming in to an aerial view of Sacramento…

(Click)

We are located at the confluence of the American and Sacramento Rivers

(Click)

Also the convergence of major roadways, including two interstate freeways, a major US 

Highway and several California routes.

(Click)

The red dot shows the location of Sacramento International Airport northwest of the 

urbanized area. The three letter callout for the airport is SMF.

(Click)
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Here is an aerial view of the airport, just to point out a few of the features here:

(Click)

Interstate 5 runs east-west shown in yellow at the bottom of the picture

(Click)

The airport has two parallel north-south runways on the east and west sides shown in red

(Click)

We have two passenger terminals shown in light blue near the center of the campus

(Click)

There is a parking garage and significant surface parking located in the space between the 

runways shown in green

(Click)

Other areas between the runways are used for cargo, general aviation and car rental shown 

in dark blue

(Click)
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Lastly there is an area in the north portion between the runways for various support facilities 

shown in purple. This is the area where our the airport fire station is located.

(Click)
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The existing fire station, also known as Aircraft Rescue and Fire Fighting, or ARFF, has been 

operating out of the same building since the airport opened. As such, the building has not 

been able to keep up with the needs of a growing fire fighting department.

(Click)

The existing seven thousand plus square feet building is too small, and what is needed is 

more like a twenty thousand square feet building.

(Click)

The building can’t keep up with the present day needs such as:

- Not enough room to house modern day fire fighting equipment. As this is an 

ARFF facility, the vehicles used for aircraft calls are wider, taller and longer than a 

typical fire truck. They are more difficult to maneuver, and it is preferred to enter 

the garage bays from a back door and exit from a front door. The current fire 

station has only two garage bays that can provide this pull-through function.

(Click)

- Because of the limited floor area, a lot of functions are sharing the same space, 
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such as the Personal Protection Equipment lockers, without any adequate 

accommodations.

(Click)

- There is insufficient space to store and maintain safety and rescue equipment and 

supplies.

(Click)

- The kitchen, dining, tv room are all crammed into a space that is too small for the number 

of people who are using it.

(Click)

- The sleeping areas are in one open area using little office type partitions. There is 

no provisions for privacy and not supportive for both female and male fire fighters to 

coexist.

(Click)
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So now that you have been made familiar with where we are, and what the existing 

conditions are like, we can now go into our presentation on the design of the much needed 

new fire station.

Our presentation will be in three parts:

(Click)

The first part will be about the site development and how it influenced the design and 

construction process. This ended up being a bigger effort than normal new construction 

due to some significant pre-existing conditions on the site. We will see more about all of 

this…

(Click)

The second part deals with the layout of the building and how we were able to get the right 

size and arrangement of the building’s spaces.

(Click)

The third part has to do with the design of the building, especially how it looks from the 

outside and how we were able to get it to fit with the architecture of the airport and stay 

within its budget.
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(Click)
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Let’s get started with part one, Site development.

(Click)
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In talking about the site development, it is necessary to look at the history of the site, since 

the building site had a previous use, and this ended up having an impact on how the site 

could be re-used.

(Click)

Let’s take a step back to 1967 when SMF emerged completely from the ground up.

Here are some of photos of the airport from theses early times. Back then only one runway 

to the west was built. The original terminal building, which now has been demolished and 

replaced by newer terminal buildings was oriented in a northwest direction.

October 21st, 1967 was a proud day for Sacramento as a brand new airport was opened for 

service.

As part of the development of the airport, support facilities and buildings were constructed 

in the north area. This included the original fire station.

(Click)

Taking a closer look at this area…
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(Click)
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Here we see a portion of the early north airfield development.

(Click)

This included an air services building, the original (and still current) fire station building, 

and the original fuel farm. 

(Click)

This was where all of the aircraft fuel was stored and dispensed.

(Click)
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This development continued without major modification for 38 years. 

(Click)

Eventually, the operators of the fuel farm decided that their facility was not sufficient to 

meet the current day needs, and worked out an arrangement to build a new state of the art 

and larger facility elsewhere out in the airfield to the north and east.

(Click)

In 2005, work began to remove the old above ground fuel storage tanks and underground 

storage tanks.

(Click)
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By 2006, the site was cleared of all structures, however, that did not mean that the site was 

ready for any new construction.

(Click)

Because of the years of leaking fuel storage tanks, there was a need for a soil remediation, 

which was governed by State regulators. This was process that ended up taking ten years to 

accomplish.

(Click)

Through this long and drawn out process of surveying, drilling, testing and planning, areas 

of the soil under the fuel farm were identified as needing to be excavated and 

contaminated soil removed. In some areas, excavation had to go as deep as 20 feet.

We will be seeing more of this red outline as this history unfolds.

(Click)
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Cheveron, who was responsible for the clean-up was getting a lot of pressure from the 

State to get started. At last, the excavation began in December 2016.

This ended up not being a good time to do excavation, given that this is the rainy season 

here and the water table raises to less than ten feet.

Note the puddles of standing water in this photo…

(Click)

Nevertheless the excavation continued during this period.

(Click)

And, of course, a very wet winter leaves us with a small lake on site.

(Click)

To finish the work, the water needed to be pumped out.

Note the pile of crushed rock shown on the left of this photo. This material ended up 

simply getting pushed into the deeper pits.
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(Click)

After lower layers of crushed rock were placed, The top layers of the soil were compacted, 

Unfortunately, compacting the top layers did not help when the un-compacted gravel layer 

below was not made stable.

(Click)
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Because the remediation work did not necessarily consider proper compaction of the 

crushed rock, the area where the excavation and backfilling needed to be evaluated to see 

whether it is stable enough.

(Click)

So the outline of possible structurally problematic soil still looms. We can’t erase the red 

outlined area just yet! 

Notice that the dark green areas correspond with the area of remediation.

(Click)

As is customary with developing a new building, we hired a geotechnical consultant to 

produce a soils report.

(Click)
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(Click)

The red dots show areas that were sampled. Two inside the potentially problematic area 

and one outside.

The results were not too surprising, revealing that we have a layer of un-compacted gravel 

between 7 and 12 feet below the surface.

This is shown by the bright orange area shown on the soils boring log.

The un-compacted crushed rock could be a problem if not addressed, as it would mean 

that a new building would not be on stable soil and could settle.

(Click)
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With this information, we brought on an architectural firm to help us with the design of a 

new fire station that would replace the existing one.

(Click)

As a first round of design, the architects came up with a new building placed on a portion 

of the site that didn’t have known problems with the soil.

(Click)

Their solution was a two story building to the west of the problem soil area. We took a look 

at these plans and shared them with the firefighters and came up with our response.

The fire department’s response was not favoring this location. 

(Click)
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Since their mission is to keep response time to a minimum, the fire fighters wanted the 

new fire station close to the midway between the two runways as shown with the red dot 

on the overall aerial on the left and the closer in view on the right.

(Click)

As shown on the left, they felt the distance from the intersection was too much.

(Click)

They also preferred to have the vehicle bays open to the south, providing good access to 

the east-west road and a good overview of the airfield.

(Click)

Also desired to have pull through bays for all the vehicles.

(Click)

Of course, this meant dealing with the problem soil area.

(Click)
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Faced with the need to deal with the problem soil area, we proceeded to work on a 

solution to properly compact it for our new building.

(Click)

After much discussion on solutions as extreme as excavating all of the soil and re-

compacting it, we came up with a workable solution.

(Click)
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At the start of the building’s construction we employed a process called Rapid Impact 

Compaction (RIC).

It compacts and densifies shallow to deep loose soil. Also it reduces potential liquefaction-

induced settlement under seismic conditions.

It is essentially a 5 foot diameter plate set onto the ground about 6 feet below the natural 

grade. Using a hammering device not unlike a pile driver, the ground is pounded down. This 

is repeated in a grid pattern so that the soil is compacted to a uniform density.

(Click)

The process involves first doing a 20 foot by 20 foot test area with soil compaction 

measurements before and after. Once the test area is considered successful, the 

compaction and before and after measuring takes place for the rest of the area that needs 

it.

(Click)
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One would think that with the soil compaction done, all of our concerns about the 

subsurface conditions were behind us. Well, not quite yet!

It turns out that during the soil remediation process some groundwater monitoring 

wells were installed, and a process to have them removed was necessary. That’s 

what is shown with the little red circles on the illustration.

(Click)

The monitoring wells were 2 ½ inch PVC pipe inserted into the ground to a depth of 

25 feet. They allowed a testing company to collect samples of groundwater to 

determine the presence of any contamination every few months. The most recent 

test results showed that the ground water was below the threshold for 

contamination. Even with this favorable news, there is a process involved with 

removing the wells as governed by the State’s Central Valley Regional Water Quality 

Control Board (CVRWQB).

(Click)

Three of these well occurred within the building footprint. We asked the State if we 
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could accelerate the well removal process in time to complete our rapid impact 

compression work I just described. We succeeded in getting the needed permission 

for the three wells in time for the construction work.

(Click)

We still had four remaining wells outside of the building, which needed to stay in 

place for a longer period in time. This was part of the deal we made. Eventually the 

go ahead to remove the other four wells came, but at a little bit of a delay to 

construction on the site development.

(Click)
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We are now moving onto part two of the presentation where we will be discussing the 

building layout.

(Click)
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We worked with our architects to come up with a building layout that met the needs of the 

fire fighters and stayed on our budget of $15 million.

As evident in the extra effort it took to get all of the site conditions resolved, our budget 

dictated other cost saving measures needed to happen, most significantly the need to have 

all of the building spaces on the ground level. This alone saved us the cost of putting in 

required stairwells and elevators.

So we end up with the building layout as shown here in three general areas:

(Click)

The apparatus bays, which is one large garage like space for all of the fire fighting vehicles.

(Click)

The apparatus support, which is a group of spaces to house firefighting equipment 

(Click)

And the administration/living part of the building that has spaces where the fire personnel 

live and do their administration work.
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(Click)
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As part of the process for determining how to layout the building we had our architects 

prepare a building program. This table summarizes the types of spaces in the building and 

the needed floor areas for each.  Also consideration on the space allocation was given to 

recommendations from FAA guidelines.

Building gross floor area: 20,865 sf

(Click)
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The largest area of the building is given over to the Apparatus Bays. Here we have seven 

pull- through bays capable of housing the gigantic ARFF vehicles. At the west end we 

designed extra long bays to allow some tandem parking of the smaller vehicles.

(Click)

These machines enter from the north and pull into the space. 

(Click)

When a call for service is made. The high speed bi-fold front doors open and the vehicle 

pulls out to respond to the call.

(Click)
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The Apparatus Support part of the building houses some of the more rough and ready type 

functions of the building, including:

(Click)

Turnout area: which is a locker room for the fire fighter’s personal protection equipment 

(PPE), such as fire fighting suits, jackets and helmets.

Storage areas for rescue equipment. 

Compressor room for compressed air tank service. 

Foam fire suppressant storage area

And a workshop for servicing and repairing equipment.

(Click)
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The last part of the building layout involves several different kinds of spaces.

(Click)
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Dorm rooms are the sleeping spaces for the fire fighters. Our design has eleven rooms laid 

out with the potential to expand in the future.

(Click)
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We also have large gathering type spaces, including Kitchen/Dining, TV Room, Fitness Room 

and a Training/Conference Room.

(Click)
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Here are some renderings provided to us by our architect.

This one shows the kitchen/dining area. Beyond the glass wall is a covered outdoor space 

for outdoor barbeque.

(Click)
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This is the combined version of the Training and Conference Rooms. We configured this so 

this could function as two separate rooms separated by a moving partition system, or as a 

single large room for larger training functions.

(Click)
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The fitness room opens to the north and has large opening glass for both indoor and 

outdoor workout opportunities.

(Click)
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Along the south wall of the Admin/Living spaces are the office and workroom spaces. 

These have windows that face south viewing the terminal and apron areas. These would be 

the sides more visible to the public.

(Click)
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Lastly is all of the core services spaces in the middle of the building that include bathrooms, 

laundry room, electrical and data rooms and the like.

(Click)

32



Because we sought out federal funding, one of the steps we needed to take was to identify 

the spaces and the associated floor areas that would be eligible for federal funding using an 

Airport Improvement Program (AIP).

Areas shown in green were areas that we thought would be eligible for the grant funds. As 

it turned out we were able to secure from the FAA a commitment for $9.8 million.

(Click)
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Now we are moving on to our last part of the presentation which is regarding the exterior 

building design.

(Click)
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Given that this fire station will be viewable by the public, we wanted to make sure that it 

took on an appearance that fit with the airport’s architectural look and feel.

Pictured here are the terminal buildings here at SMF. Near the center of the photograph is 

Terminal B and Concourse B, which opened about ten years ago. The prominent curving 

roof structures create a theme for the airport.

(Click)
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Some detailed pictures of Terminal B and Concourse B show the curving aluminum 

composite clad materials with lots of exterior glass.

(Click)
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Some early concepts provided by the architectural firm were attempts to bring a similar 

look to the new fire station design.

(Click)
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During the early design process, they showed us a concept with the curving roof concept.

As it turned out, this type of architectural treatment was too costly, and we needed to find 

a way to make the building bring in the feel of some of the modern airport buildings 

without needing to be so literal.

(Click)
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This was the final exterior design that we settled on.

The deep, angular overhang roof composed of aluminum composite cladding helps bring 

some of the look and feel of the airport without having to mimic the existing buildings.

The red accent color was an item requested by the fire fighters. They felt that there needed 

to be red because it’s a color often associated with fire stations.

This view is of the east side of the building displaying a prominent front entrance that 

visitors will easily recognize to avoid unattended foot traffic private or unsafe area of the 

station. 

The south wall overhang provides needed shading of the administration/office space during 

the summer months.

(Click)
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Here is a view of the south wall of the building showing the front doors of all the apparatus 

bays.

When a call is made, the fire apparatus vehicles come out this side and connect up with  Cy 

Homer Road, the east west roadway that connects the two runways.

(Click)
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A view of the north side of the building shows the roll-up doors that all of the fire 

apparatus vehicles enter when parking inside the building.
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On the north side of the station away from the flight line, the open plan fire fighter living 

spaces and physical fitness room open into a large outdoor fitness training area.

(Click)
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Close up of the covered outdoor barbecue area adjacent to the fitness room.

(Click)

43



Final view of the south side of the building looking northeast.

(Click)
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So here is what it looks like now that construction is underway.

(Click)
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Some more photos of the building under construction.

(Click)
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Persistence with patience pays: Although the site development had many challenges along 

the way, by sticking to it, the resulting project provided the needed solution.

Adhere to the needs of the customer: A fire fighter’s need to respond quickly to a call is an 

primary principle for the design.

Collaboration made success: Bringing all involved parties together during the design 

process resulted in a product everyone can be proud of.

(Click)
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Budget 

- Approved Budget amount - 15 M. 

- Contract amount- $12,046, 874

- FAA grant : $9,830,740

(Click)
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Lessons learned

• Budget 

- Approved Budget amount - 15 M. 

- Contract amount- $12,046, 874

- FAA grant : $9,830,74

• COVID-19 

Construction technology adoption 

Off-site construction

Dealing with delays

Safer, cleaner construction site
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