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THESIS STATEMENT 

The dynamic spir i t  of  a ir  t ransportat ion should be captured and 

ref lected in the terminal  faci l i ty which serves the inst i tut ion.  



THESIS PROJECT 

My thesis will involve the planning and design of an airport terminal 

facility for Sheridan County, Wyoming. 
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THESIS OBJECTIVES 

My thesis project objectives include: 

° the planning and design of an airport terminal facility for 

Sheridan County of enduring organization and appeal; a facility 

which fulfills the needs governing its creation, needs which I 

will establish through my investigations, assumptions and value 

systems. 

The creation of architecture of not only public utility but also 

of community pride. 

The conducting of investigations, analyses, programming, etc., 

in a comprehensive and realistic professional manner. 

the development of my skills including architectural visualiza

tion and design, awareness, scheduling, presentation, etc. 

the familiarization with as many as possible of the varied aspects 

associated with the profession of architecture. 



INTRODUCTION TO THE SHERIDAN AREA 

The city of Sheridan represents one of the few communities today which 

has maintained much of its original western culture. Evidence of its past 

can still be witnessed through the numerous architectural examples remain

ing from that era. For example, the historic 'Sheridan Inn', still retain

ing most of its original forms and character, continues to be a focus for 

various activities including dining and other entertainment. At one time, 

it offered the most splendid lodging and entertainment to be found in the 

entire region, hosting to a number of revered old west figures including 

"Buffalo Bill" Cody. The inn also hosts numerous art shows and offers 

display area for both private art collections and more recent individual 

works. 

The 'Bradford Brinton Memorial', a ranching complex at the foot of the 

Big Horn Mountains, now a museum, also displays many artistic works depicting 

the 'Old West'. Among the more well-known artists represented are Charles 

M. Russell and Frederick Remington. Another artist, Hans Kleiber, made his 

home in Dayton, Wyoming, a small ranching community about 15 miles north of 

Sheridan. He was noted for his etchings portraying the area's abundant 

wildlife. 

The sources of the area's economy remain much the same as they were in 

years past. Agriculture and ranching are still vital to the region. 

Mining, specifically that of coal, once a primary industry in the area, but 

had since decreased in importance, is again on the upswing. The Sheridan 

region was once dotted with many mining settlements operated by Polish 

immigrants. None of these remain in full operation today. However, a large 

scale strip mining operation in Decker, Montana draws most of its employees 

from Sheridan. And tourism, though not developed to its fullest potential, 

represents an ever-increasing component of the area-wide economy. 

Pride in a common cultural heritage and an ideal location and moderate 

climate all contribute to the maintenance of a community possessing a 

unique cohesive character and an enduring appeal to all who experience it. 



HISTORY OF THE SHERIDAN COUNTY AIRPORT 

The Sheridan County Airport has a long and varied past. It was origin

ally conceived in 1919 by the city of Sheridan and existed then, merely as 

a cleared sod landing strip. It remained for the most part as such until 

1931 when a 3500-foot runway was completed and scheduled passenger service 

was intiated. By 1937, what was once called Wyoming Air Service, became 

Inland Air Lines and purchased a Boeing 247-D for much improved commercial 

flight service. Inland Air Lines offered four flights daily until 1940 

when the absence of runway lighting finally forced a cut-back to two flights 

daily. Also in 1940, Sheridan County purchased the air field from the city 

and with the aid of federal grant funds, began a major improvement program. 

At this time, the main runway was relocated to its present position (runway 

13/31), lengthened, and lighted with a total cost exceeding $100,000. The 

next five years witnessed a rapid development of related facilities includ

ing the organization of Big Horn Airways as a charter service in 1943. 

Western Airlines acquired Inland Airlines in 1944 and has served the Sheridan 

area ever since. 

The present terminal building was under construction by 1950. It has 

experienced several alterations and additions since, with the 1968 addition 

including an FAA flight service station. The terminal is presently being 

expanded once again. The primary runway, 13/31, was extended 600-ft. in 

1965 to its present length of 6648-feet. Also installed was an instrument 

landing system including glide slope indicators. A new runway with align

ment 14/32 and length 8,300 feet is now under construction and upon its 

completion will serve as the primary runway. 

The airport park, in its present form, accommodates a charter air 

service, two independent maintenance facilities, 49 based aircraft and 

storage for over 30 aircraft in seven hangars. 



THE NEED FOR A NEW TERMINAL FACILITY 

Instrumental in the growth of a particular area is the exposure to out

siders that the area receives. In order to achieve a desired level of exposure, 

transportation, or more specifically air transportation can be a key element. 

Simply funneling travelers and business people through an area can provide 

this desired level of exposure. And the terminal facility, or more properly 

termed the transition facility, serves as an intermediary, connecting the 

broad realm of air transportation to a more specific geographical location. 

It can serve to welcome the visitor, stimulating his interest in the area, 

or it can do the opposite. And for the local patrons of the air service, a 

high quality terminal building can serve to enhance the pleasure derived 

from traveling. For these reasons it is argued that the maintenance of . 

high quality air transportation, including ground based facilities should 

be one of a communities topmost priorities. 

Sheridan, Wyoming exists as a link in a network of air transportation 

services connecting Denver, Colorado to Great Falls, Montana. (See Fig. 1). 

Many travelers along these routes are exposed to the Sheridan area if 

only at the air terminal level. Also, a Wyoming State sponsored plan is 

in the works which will provide for additional flights to many of Wyoming's 

smaller communities. If approved, Sheridan has the potential of becoming a 

hub airport, resulting in more flights to and from more places. Presently 

the Sherican County Airport serves the residents of two Wyoming counties 

and one Montana county. (See Fig. 2). The combined populations of these 

three counties is expected to double by the year 2000. (See Fig. 3) With 

projections such as these, certainly more far-sighted planning is warranted 

concerning the development of terminal facilities serving the airport. 

The present terminal building houses the Federal Aviation Administration, 

National Weather Service and commercial air transportation facilities. 

(See Fig. 4) It was constructed in 1950 and expanded several times since. 

During the present, two daily flights, the lobby area is highly congested, 

even to the point of expanding out-of-doors. It is currently being expanded 

again but the increase in lobby area is not significant and will serve only 

as a temporary solution. Future circumstances will further dictate the 



necessity of a much larger facility. Western Airlines is planning on 

initiating Boeing 727-200 service to Sheridan by 1985. With a capacity of 

134-163 passengers, this new service will require substantially larger 

lobby, service and administrative areas. Of course, the above number of 

passengers will not all disembark at Sheridan and it further assumes only 

one commercial flight at a time. To accommodate this new aircraft, a 

longer runway is required if safety and payload are not to be compromised. 

A new runway meeting these requirements is presently under construction 

approximately 1/2-mile from the existing primary runway and terminal. (See 

Fig. 5) Upon its completion the existing primary runway will no longer be 

maintained until such a time as traffic is heavy enough to justify two 

runways with approximately the same alignment. The capacity of a single 

runway is 45-100 flights per hour under VFR conditions and 40-50 per hour 

under IFR conditions. Recognizing that the new runway will probably not 

reach its capacity until well into the 21-st century, a new terminal facility 

should be located adjacent to this runway or its taxiway. This is primarily 

an economics consideration. Passenger jet fuel consumption ranges in the 

thousands of pounds per hour while merely taxiing. 

Additional benefits to be gained from relocating the terminal facility 

would be the separation of commercial from general aviation on the apron, and 

providing the opportunity for the Federal Aviation Administration and National 

Weather Service to expand within the existing building. The present spaces 

occupied by these are small and often become congested as a result of flight 

and weather briefings, etc. A positive note concerning financing such a project 

is that a new facility would qualify for federal assistance whereas improve

ments to existing facilities would not. 

The maintenance of high quality air service, including ground based 

facilities is also of considerable importance to the industries of the 

area, including tourism and energy development. The Sheridan area in 

particular, offers a unique western culture and its several dude ranches 

cater to many out-of-state visitors. Located just minutes away from the 

Rocky Mountains, the area offers splendid scenery and an outdoor playground 

which attracts many vacationers. Since the realization of the energy 



shortage, an increasing percentage of these tourists have arrived and 

departed by air. 

Other industries such as agriculture, livestock, and the development 

of natural resources such as oil, natural gas, and more recently coal and 

uranium, are served by air transportation. Improved air service to 

the three-county area served by the Sheridan County Airport, will certainly 

be a boost to the economy and open up to the tourist an area which offers 

such a high potential for vacationing pleasure. 

nfr 



LOCAL CONDITIONS 

GEOGRAPHICAL LOCATION -

The city of Sheridan is located in the extreme north-central part of 

Wyoming, just 15 miles from the Montana-Wyoming border, (See Fig. 6) The 

state of Wyoming lies in the western half of the United States and comprises 

a large part of the Great Plains region (See Fig. 7). The state is bordered 

on the north by Montana, on the east by South Dakota and Nebraska, and on 

the south by Colorado. Utah, Idaho and Montana form the western border of 

the state. 

Interstate 90, to the east connects Sheridan to Gillette, Wyoming, a 

major oil center about 100 miles away. Northwest, about 136 miles along 

Interstate 90, lies Montana's largest city, Billings. Interstate 25 beginning 

34 miles south of Sheridan, links the city of Sheridan to Casper, Wyoming, 

another oil center and Cheyenne, the state Capitol. 

CLIMATIC CONDITIONS -

The climate of the Sheridan area can be described as semi-arid with 

long cold winters and short hot summers. However, over 60% of the possible 

winter sunshine is received and the summer days are generally low in humidity. 

The average annual daily maximum temperature is 58°F and the minimum average 

is 32°F. The coldest month, January, experiences maximum and minimum 

averages of 34°F and 8°F, respectively and the warmest month, July experiences 

86°F and 55°F as its maximum and minimum averages. With 65°F as the reference, 

the yearly number of heating and cooling degree days are 7708 and 446, 

respectively. 

The mean annual precipitation just exceeds 16 inches with over half of 

this amount occurring during the period April through July. The three 

winter months receive the least amount of moisture. The winter snowfall 

usually has a very low water content and therefore does not cause any 

serious inconvenience in terms of road maintenance or closure. The two 

most disagreeable months of the year are March and April. Precipitation 



during these months often occurs in the form of sleet or heavy wet snow, 

however when accompanied by winds, severe drifting occurs causing numerous 

inconveniences. 

The prevailing wind directions are north and northwest, averaging just 

over eight miles per hour annually. During the winter months the winds 

generally shift to the west or southwest and increase in velocity. These 

winds are characteristically 'Chinook" winds and produce a warming effect. 

During the late winter and early spring, winds from the east and northeast 

are most frequent and usually bring cooler temperatures, low clouds and 

heavy precipitation. 

The mean yearly cloud cover averages are 99 days of clear weather, 

111 days of partly cloudy weather and 155 days of cloudy weather with an 

overall 62% probability of sunshine. 

ECONOMIC CONDITIONS -

Wyoming's economy has always relied heavily on the development of its 

natural resources. The state witnessed its first economic boom in the late 

19th century with the rapid expansion of the livestock industry. Shortly 

thereafter, at the turn of the century, oil development funneled millions 

of investment dollars into the state. The extraction of oil and natural 

gas is still the state's largest industry but coal is rapidly gaining in 

importance. 

Natural resources^. 

Coal 

Studies show an extimated 32.5 billion tons of coal situated in north

eastern Wyoming and south-central Montana could be strip-mined with today's 

^VTN Engineering, Sheridan County Airport Master Plan, 1975. 



technology. By the year 1990, estimates project an annual coal extraction 

amount of 100 million tons as compared to the present amount of approximately 

70 million tons. At this rate, depletion of these coal reserves situated 

in the geologic Powder River Basin, is not expected for two centuries. 

Approximately 80% of these coal reserves lie over 50 miles from Sheridan 

but their development will most assuredly have a substantial economic 

impact upon Sheridan. 

The remaining 20%, in Wyoming, is concentrated at locations 15 miles 

north and 20 miles south of Sheridan. These mining activities will have a 

most direct impact upon Sheridan. 

Additional coal reserves in southern Montana and within the 50-mile 

service radius of the airport at Sheridan, estimated at 11.5 billion tons, 

are being extracted at the rate of 14 million tons per year. Over 300 

workers, drawn primarily from the Sheridan area, are employed by this 

operation. 

Agriculture and Ranching 

The cattle industries of northern Wyoming and southern Montana have 

experienced economic stability since before the turn of the century. And 

because these areas offer such lush grasslands and vast open ranges, ideal 

for grazing, this stability is likely to be maintained. Although the 

number of people involved in agricultural activities has declined over the 

years, increasing prices for agricultural products will sustain agriculture's 

importance to the economy. 

Oil and Gas 

In 1884, near Lander, Wyoming, heavy black crude oil was discovered 

seeping from the ground. This sparked further interest and by 1920, 750 

million barrels of oil had been discovered throughout Wyoming. The amount 



discovered per year increased steadily until about 1947. Presently 142 

million barrels are produced annually and this amount is expected to increase 

through the year 1980 when it should stabilize1. The production of natural 

gas witnessed a similar growth pattern. 

The 1972 natural gas production reached 380 bcf (billion cubic feet) 

and recent price increases and the move to de-regulate gas prices have 
. 2 encouraged further production . 

TOURISM -

Wyoming, and especially the Sheridan area, is noted for its western 

culture and splendid scenery. As a result, the tourist industry contri

butes substantially to the wholesale and retail trades in the area. During 

the summer months, sales tax collections are characteristically 30-40% 

higher than the remainder of the year. Recently, however, lower speed 

limits and higher gasoline prices have contributed to a substantial reduction 

in tax collections during these months. The trend now appears to be toward 

an increasing percentage of air travel including package tours. 

PER CAPITA INCOME -

Since the early 19601s the per capita income within the airport service 

area has consistantly been below the national average. As the development 

of coal gains momentum, this difference should become less. On the other 

hand, the rate of unemployment has historically been lower than the national 

average. 

1 2 
, VTN Engineering, Sheridan County Airport Master Plan. 1971. 



SITE CONDITIONS 

Topographical Conditions -

The Sheridan County Airport lies on the eastern and northernmost 

portion of a plateau which adjoins the foothills of the Big Horn Mountains. 

Just beyond the foothills to the west are the Big Horn Mountains rising 

some 13,175 feet. The Big Goose and Little Goose drainages, some 200 feet 

below form the northern and eastern boundaries of the plateau. To the 

south lies a continuation of the rolling plateau. The city of Sheridan, at 

an elevation of approximately 4,000 feet above sea level, forms the eastern 

boundary of the airport property. 

Geology and Soil Conditions -

The airport lies within the geologic Powder River Basin, an elongated 

intermountain syncline approximately 230 miles long and 100 miles wide. It 

is near the east edge of the Big Horn uplift. 

The entire basin, including the airport, is underlain by coal bearing 

formations, not considered to be of any commercial value. The surface 

materials, consisting primarily of a gradation from clays to coarse gravel, 

are moderately deep and well-drained. 

With the possible exception of very localized expansive clay conditions, 

the soils appear stable and suitable for building construction. 

Seismic Conditions -

The northeastern portion of Wyoming, including the region under study, 

falls in Seismic Risk Zone 1 on a scale of 0 through 3. This condition 

suggests that distant earthquakes may cause minor damage to structures, 

particularly those with fundamental periods greater than 1.0 seconds. The 

Powder River Basin experiences a very slow uplift but it adjoins a plate 

experiencing neither uplift nor subsidence. Therefore the site is considered 

to be in a very stable area. 



Surface Hydrology -

Excluding the northernmost edge of the airport property which drains 

into the Big Goose Creek, the bulk of the property lies in the Little Goose 

drainage. Some 700 acres to the west of the existing runway drain by way 

of the South Airport Draw, located at the south end of runway 13/31. The 

runoff from the 500 acres west of the new runway will be drained by culverts 

placed beneath the runway. Water rights exist in the area including a 

ditch which will intersect the new runway as it does the present runway 

13/31. 

Erosion and Sedimentation -

Substantial vegetative cover holds erosion to a minimum throughout the 

airport property. The erosion that does occur is primarily sheet erosion 

and any resulting sediment is deposited in gullies, primarily South Airport 

Draw. 

Wild!ife -

The airport property provides a habitat for numerous small birds and 

raptorial birds including owls and hawks. Numerous game birds including 

sharp-tailed and sage grouse, pheasant and a variety of waterfowl can also 

be found. Small mammals such as rabbits and a variety of field rodents 

including ground squirrels and field mice also make the airport their 

habitat. 



SITE ANALYSIS 

Orientation, Exposure, View -

The new primary runway, as well as the airport boundaries in general, 

are oriented in a northwest-southeast direction. (See Fig. 5) The com

mercial approach corridors, or federal airways, are also oriented in this 

manner. (See Fig. 8) Of particular note is that with the orientation 

just described and the relation of the runway to the city, large commercial 

aircraft seldom need to execute an approach over the city itself. 

The property offers several high potential site alternatives for the 

location of a new terminal building. A virtually unobstructed view of the 

Big Horn Mountains is offered to the southwest throughout a cone of vision 

approaching 180°. All that lies between are the foothills, primarily in 

agricultural use or pastures for grazing with very little development. 

Also, 100% of the potential sun exposure can be realized from almost any

where on the site. 

Existing Land Uses -

The airport property itself, excluding the developed areas and runways, 

consists primarily of non-irrigated grasslands. Many portions of the site 

are dense with sagebrush. Adjacent the airport property, to the west and 

south, are irrigated haylands and pastures. Species of grass include 

smooth brome grass, orchard grass, green needle grass, and alfalfa. Resid

ences are few with the exception of a couple small, low density developments 

to the south and southwest. 

Areas to the east are primarily small scale agricultural or pasture 

acreages with the exception of the Wyoming State Girls School. Residences 

are more dense at the fringes of these areas, located primarily along the 

streets. The density increases while moving north along the eastern border. 

Upon entering the city limits, higher density, single family residences are 

the rule. To the northeast is located the center of Sheridan, the most 

densely populated city in the county with approximately 15,000 residents. 



The site drops off abruptly to the Big Goose river basin along the northwest 

boundary and below lies a low density residential area. 

The direction of the principal residential development is southeast 

and this trend should continue due to the high quality of residential 

acreages available. The commercial development is also primarily to the 

southeast of the city. 

At present, the only public access to the airport property is at the 

northeast corner. This entrance originates from a fairly well traveled 

residential street. 

Existing Utilities -

The utilities existing at present on the site are as shown on Figure 9. 

Nature of Air Traffic and Traffic Corridors -

General aviation comprises over 90 percent of the total aircraft 

operations at the airport. This category includes private aircraft, charter 

flights and non-commercial flights. Compared to a nationwide figure of 25 

operations per month, the number of general aviation operations per aircraft 

at Sheridan County Airport averages 20 per month. 

In the past, the number of locally based aircraft grew steadily until 

about 1968 and has since remained relatively constant. It is the opinion 

of the authors of the 'Sheridan County Airport Master Plan', VTN, Inc., 

that Sheridan will experience a rapid growth in the number of locally based 

aircraft in the near future. This will be brought about by the large scale 

coal development just now getting underway. 

As a matter of comparison, Campbell and Johnson Counties both exper

ienced a two-fold increase in the number of locally based aircraft for the 

period of 1960 through 1973. At Gillette the increase was four-fold and at 

Buffalo six-fold, for the period 1960 through 1969. These large increases 



accompanied an increase in economic activity brought about by the oil  

industry.  Sheridan should experience somewhat of a similar increase because 

of the increased activity in the coal mining industry.  However,  because of 

a larger population,  the increase in this county should not be as dramatic 

as that  experienced by the comparison counties.  

At present,  the only air l ines serving the Sheridan area is  Big Sky 

Airl ines,  a small  commuter service.  Casper,  Wyoming is  the southernmost 

ci ty on i ts  route with most of i ts  stops located in Montana.  Until  recently,  

Western Airl ines included Sheridan along i ts  route from Great Falls ,  Montana 

to Denver,  Colorado. This suspension of service is  believed to be a tempor

ary condit ion due to the merging of Continental  and Western Airl ines and 

reorganization of air  services.  While in operation,  this service consti tuted 

for daily commercial  aircraft  operations,  two on the route north and two on 

the return tr ip.  These totaled 1450 operations per year.  

Figure 8 denotes the traffic corridors and federal  airways which 

include the Sheridan County Airport .  

Noise Conditions (result ing from large aircraft  operations)^ -

Noise levels produced by arriving and departing aircraft  are a func

t ion of the aircraft  type and operation frequency. The CNR (composite 

noise rat ing) is  a measure of the perceived noise level in decibels (PNdB). 

I t  serves primarily as a planning guide for the use of land adjacent airport  

property.  The CNR contours shown in Figure 10 represent those predicted 

through the year 1995. 

People located in areas outside the CNR 100 zone will  most l ikely 

not notice aircraft  landing or taking off .  However,  outdoor activit ies 

may occassionally be interrupted by aircraft  noise.  People residing within 

the CNR 100 zone will  be adversely affected by aircraft  operations.  For 

the runway in use at  present,  there are approximately 400 people,  including 

the residents of the Wyoming State Girls  School,  who reside within this zone.  

^ VTN Engineering,  Sheridan County Airport  Master Plan,  1975. 



The CNR 115 zone represents the zone of the most severe noise exposure and 

presently 33 dwellings (housing approximately 45 people) lie within it. 

The noise contours corresponding to the new primary runway will contain 

approximately 212 fewer people within the CNR 100 zone than the present 

runway. (See Fig. 10) The more critical CNR 115 zone will also be more 

effectively contained within the limits of the airport property with the 

new rupway. 



SITE EVALUATION 

The following criteria were established as being most important in the 

evaluation of a site for the new terminal facility: 

1) the ease of constructing a new terminal building without inter

rupting existing commercial air services. 

2) the potential that a location and access to this location have 

for accommodating existing and future runways in the major wind 

alignments. 

3) the ease of access to such a facility and its relation to the exist

ing population center and to areas experiencing heavy development. 

4) the route(s) of access which under increasing traffic flows, will 

least likely be in conflict with existing land uses. 

5) a site which can easily accommodate future expansion. 

6) a location which is most consistent in relation to the runways 

and taxiways. 

All locations west of the new runway were eliminated immediately 

because of the poor location with respect to the taxiways. Also, few roads 

exist in this area and access by the population would be circuitous. 

Four potential sites were closely examined. See Figures 11-14 for 

alternatives A through D. 

SITE SELECTION ANALYSIS: 

Location A was selected to be evaluated because of its proximity to 

the intersection of runway 5/23 and the new primary runway, 14/32. Also, a 

minimum length of access need be constructed. This location, while not 

optimally positioned with respect to the secondary runway 5/23 because of 

that runway's taxiway location, offers a southern exposure to the airside 

of the terminal. It also responds favorably to existing views and has 

ample room for expansion. Access is most directly related to the center of 

population as it now exists. However, since expansion of the community is 

primarily to the south or southeast, this advantage may become of less 

importance in the future. Also of concern is the impact that heavy auto-



mobile traffic will have upon the existing residences along the access 

route to this location. Of considerably long range concern, but neverthe

less of importance, is the blocking of runway 13/31 by this access. Although 

it will cease to function as the primary runway upon completion of runway 

14/32, inevitably, future traffic will necessitate its use once again. 

Location B and its access have essentially the same advantages and 

disadvantages of location A, with a couple of exceptions. It is more 

ideally located with respect to the two taxiways and it offers the landside 

of the terminal building the southern exposure. As with location A, however, 

for long range planning, it has one major disadvantage. Its access will 

make runway 13/31 unusable unless and underpass is contemplated. 

Location C is as ideally located as B with the additional advantage of 

having a more sensitive means of access. Access need only interfere with a 

general aviation taxiway. This location has a better relationship to the 

direction the population is expanding and only a slightly longer means of 

access from the city center. This location has plenty of room for expansion 

and while under construction, should not appreciably affect existing commer

cial service. 

Location D is the site of the present terminal building. It suffers 

from the same access problems as A and B in that under increased automobile 

traffic, adjacent residential areas will be adversely affected. It places 

no limitations on the use of runway 13/31. Location D isn't particularly 

suited for expansion or long range planning as development thus far has 

been accomplished rather organically and several permanent structures 

already exist. Among the four alternatives, location D will inevitably 

interfere the most with existing commercial service during its construction. 

Having given consideration to all those criteria deemed most important, 

an evaluation, though somewhat subjective, identified location C as the 

best location. It is most sensitive to existing land uses yet the most 

convenient location with respect to the air service. It will have very 

little impact on existing residential areas and allow almost unlimited 

expansion as it is needed. 



TERMINAL BUILDING AND APRON DESIGN PARAMETERS 

Aircraft Characteristics as Related to Design -

Important in the design of an airport terminal building is the effec

tive combination of the two entirely different interfaces into a single 

building. The landside of the terminal must accommodate the automobile or 

whatever means of ground access is used. And even more of a challenge is 

the airside of the terminal. It must accommodate aircraft that vary in 

size and shape to a degree far beyond that of the automobile. A question 

arises as to the degree of flexibility warranted. 

The largest aircraft to serve the Sheridan County Airport to date has 

been the Boeing 737. Boeing 727 service is expected to be realized by 

1985. Should this aircraft be the largest for which the terminal is designed 

to accommodate? Examination of Figure 15, 'Aircraft Specifications', for 

four of the most common domestic aircraft in use today, indicates a marked 

increase in scale between the Boeing 707 and the DC10/L1011. The aircraft 

capacity is almost doubled between the two. Enplaned passenger projections 

(See Fig. 30) through the year 2000 of about 38,000/year correspond to a 

peak hour passenger flow of 40, according to reference 3. Although this 

figure is insensitive to the number of flights producing this annual passen

ger flow, it is still far short of the capacity of the larger aircraft 

class. Also, the runway required by the larger aircraft class is over 25% 

longer than the new runway will be. In all likelihood, at the point in 

time when the passenger flow necessitates the larger class aircraft, not 

only will new boarding and baggage handling techniques be required but the 

terminal now being designed for a 20 year forecast will then have to be 

expanded. For these reasons, the present terminal will be designed to 

accommodate the smaller class of aircraft, the largest of which is the 

Boeing 707. 

Aircraft specifications such as door sill heights are found in Figure 

15. These will have to be consulted in the event that direct building-to-

aircraft circulation is contemplated. Required gate dimensions vary as to 

whether the aircraft taxies in and out of the gate under its own power or 

-w-



is towed. This data is available from Table 16. Figures 17, 18, 19, 20, 

graphically indicate the more conventional means used for passenger boarding. 

Figure 21 illustrates the standard baggage handling vehicles. Figure 22 

indicates the many and varied ground services required by the Boeing 727-200. 

Of course not all of these would be required at a non-hub airport and some 

services are only required periodically. 

Code Requirements -

The following code items represent those codes most applicable to a 

terminal building and apron of the size being planned, as determined by 

CTA, Designers-Engineers. CTA of Billings, MT, was the firm responsible 

for the design of the Gallatin Field Terminal building, completed in 1976. 

FUELING RAMP DRAINAGE 415-1 1966 

Any area on which aircraft are fueled or defueled. 

A) Minimum ramp grade of 1% for 60'-0" away from building. 

B) Minimum grade of 0.5% from termination of 1% grade to drains. 

Maximum of 40,000 s.f. per drain. 

Drainage inlets where provided shall be a minimum of 50'-0" from 

structures. 

Drainage methods: 

a) drain inlets with connected piping 

b) open gate trenches for collection with connected piping 

c) sloping ramp 

Drainage Systems for fueling ramps should not enter drainage 

systems of: buildings, automobile parking, public or private 

streets or public side of terminal. 

Grates and drain covers shall be removable to facilitate 

cleaning and flushing. 

-n-



AIRPORT TERMINAL BUILDINGS 416 

Terminal buildings should be of fire-resistive noncombustible or heavy 

timber construction. See NFPA standard types of building construction 

(No. 220). 

Consideration should be given to location of doors and windows with 

regard to hazardous operations adjacent to the terminal. 

Buildings should be constructed without below-grade areas or blind 

spaces where flammable vapors might collect. 

Areas included in design with openings within 100 feet from aircraft 

shall be mechanically ventilated to provide four air changes per hour, 

and protected against flammable vapor penetration. 

Ordinary or wood frame construction shall not be occupied for offices, 

ticket sales, restaurants, shops, cargo storage and handling or servicing 

areas for equipment unless separated by wall or partition with self-

closing doors equivalent in fire resistance of main terminal. 

Air supply intake and exhaust openings for pir conditioning or ventilat

ing equipment should not be located on the ramp side. If on the ramp 

side, location must be minimum lO'-O" above grade and minimum 50'-0" 

from any point of flammable vapor release. 

Boiler, heater, or incinerator rooms with open flame device shall not 

have openings to ramp side. Access shall be from the street side or 

building interior (non-hazardous area). 

Stacks or chimneys shall terminate at least 20'-0" above ramp grade 

and above the roof of the building. 

Stairwells, escalator openings, elevator shafts, etc. between fire 

areas or more than one floor should be enclosed. See Life Safety 

Code. 



Buildings of fire-resistive or non-combustible construction should 

have automatic sprinkler protection in rooms having combustible 

occupancy or combustible finish or flame spread ratings in excess of 

Class "A". 

Combustible occupancies - air freight storage and handling, restaurant, 

flight kitchens, automobile or ramp equipment storage, etc. 

Buildings of combustible construction should have sprinkler protection 

throughout. 

Fire hydrants shall be provided on both the ramp and street side of 

terminal buildings--maximum distance between hydrants 1,000'-Q" unless 

standpipe and hose system is provided. 

Water Supply - shall be adequate to supply maximum calculated demand 

plus 500 gallons per minute for hose streams. If sprinklers are not 

provided, minimum of 1,000 gallons per minute at not less than 20 

pounds per square inch residual pressure for at least one hour. 

The use of large expanses of glass in airport terminal walls facing 

the ramp should be avoided where top of glass is more than 20 feet 

above grade, and probable fuel spillage, vent openings, fuel hydrants 

or fill connections are within 100 feet or drainagp inlets are less 

than 100 feet from such walls. 



ORGANIZATIONAL CONCEPTS (TERMINAL BUILDING) 

Passenger-handling Concepts -

The 1inear concept (Fig. 23) is merely an extension of the oldest 

concept, that of a single building with all functions contained within. It 

essentially is a linear arrangement of several small terminals each capable 

of functioning independently from the others. This concept provides for 

the most direct relationship between the airside and landside, or automobile 

and aircraft. And because of decentralized processing, passenger congestion 

is kept to a minimum. 

The pier finger concept (Fig. 24) is a centralized processing concept 

and is probably the most common today. Because a centralized processing 

terminal may not have enough perimeter area and thus limit the number of 

aircraft accommodated, piers or fingers are added. These greatly increase 

the perimeter without significantly increasing the floor area. Its major 

advantage is a large passenger processing capacity without the excessive 

land required by a linear concept. It is limited however, by passenger 

walking distances unless people-moving devices are used. 

The pier satel1ite concept (Fig. 25) is similar to the pier finger 

concept except that some processing activities such as ticketing and passenger 

assembly are performed at the satellite instead of the main terminal. 

Baggage check-in and claim are still performed in the main terminal building, 

however, even these functions may become decentralized. This concept 

allows improved aircraft circulation and maneuverability and increased 

parking area around the satellite. Also, the servicing facilties for the 

aircraft are concentrated. One disadvantage however, is that passenger 

walking distance is maximized. 

The remote satel1ite concept (Fig. 26) is essentially a variation on 

the pier satellite concept. Here, the passenger conveyance is below the 

apron level, thus allowing aircraft parking and circulation around the 

entire perimeter of the satellite. 



The mobile conveyance concept (Fig. 27) allows the aircraft absolute 

flexibility in maneuvering. In such a concept all taxiing is done under 

the own power of the aircraft, thus eliminating all towing vehicles. The 

idea of this concept is that all aircraft are parked remote from the terminal 

and buses or mobile lounges are used to shuttle passengers between the 

terminal and the aircraft. Some lounges are adjustable to accommodate 

varying door sill heights of the different aircraft. This concept is 

particularly popular where large seasonal variations occur in passenger 

flows. High passenger loads can be accommodated by extra mobile lounges 

rather than costly building expansion. 

Of course, combinations of the above concepts (Fig. 28) have proven 

successful. Such 'hybrid' concepts occur frequently when an existing 

terminal is remodeled or expanded to meet growing passenger flows. Addi

tionally, vertical separation is used, usually to separate enplaning and 

deplaning passengers. 

Baggage, Cargo and Airmail Handling -

Methods of handling baggage, cargo and airmail are very diverse and 

probably no two airlines are exactly the same. Excluding individual air

line processing practices, the same basic flows exist. (Fig. 29) Baggage, 

brought by the passengers is usually processed immediately and loaded into 

the aircraft. One exception would be transfer baggage which might have to 

be held while waiting for a later flight. Airmail and air cargo on the 

other hand, may be delivered some time before the flight on which it is to 

leave, and may have to be stored. Also, the nature of the baggage, cargo 

and airmail should be considered. Live animals, perishables and insured or 

valuable items might comprise part of the freight. For small operations, a 

common processing area is usually sufficient whereas at large hub terminals, 

positive separation and different processing methods are the rule. 



BUILDING PROGRAM 

Sizing the individual spaces within an airport terminal is usually done 

on the basis of an estimated number of peak-hour passengers. This number 

is usually established as a percentage of the total number of enplaned 

passengers for a projected design year. This figure is available from the 

airport master plan (Fig. 30) and equals 38,000 for the year 2000. An FAA 

design guide (Ref. 3) suggests the peak-hour design volume of 40. The 

graph from which this is taken, however, is insensitive to the number of 

daily flights producing the annual figure. Certainly this would be a 

critical factor at smaller airports where one or two daily commercial 

flights would produce this number as opposed to a more uniform traffic 

flow. 

VTN Engineering, authors of the Sheridan County Airport Master Plan, 

suggest 150 passengers as the peak-hour demand for the year 1995. This 

figure approaches the capacity of the Boeing 727-200 which is approximately 

163. Sheridan County Airport, a non-hub airport is unlikely to contribute 

100% towards the capacity of one airliner. To produce such a figure, more 

than one airliner would have to be in the gates at one time. Another 

important factor is the seasonal variation in traffic. It is expected that 

summer months will witness considerably higher traffic volumes than the 

remainder of the year due to tourism. 

A problem of establishing a peak-hour traffic volume is evident. The 

high traffic season would suggest using a rather large number, and a con

sideration of economics for the entire year would suggest a much smaller 

number. One possible solution would be to expand one or more of the amenities 

to attract non-passengers from the community. 

For example, a restaurant and lounge could be made a major focus for 

passengers and non-passengers alike. Since the terminal will be just a 

short drive from the city, the restaurant could attract persons for lunch 

and even become an attraction for evening dining. Also, the community is 

both host to art exhibits and home to several western artists and sculptors. 

The terminal can perhaps offer a small gallery for display and sale of art. 



Considering the above possibilities and the unique problem which 

exists in sizing this terminal, a rather subjective determination of a 

peak-hour passenger volume will have to be made. Familiarity with the 

community suggests the multiple use airport terminal building has a 

realistic potential. A peak-hour passenger volume of 90 will become 

the basis for space planning purposes. It is approximately the average 

of the two references previously cited. 

Sizing will be according to the FAA design handbook (REF. 3) with 

changes made where it is felt they are needed since the handbook is some

what dated. References 16, 21 and will serve as guides for such modifica

tions. Also, the new Bozeman, Montana Airport Terminal of 1974 will be used 

as a guide since its requirements are similar to those of the present problem. 

Additionally, Figures 31 and 32 will be consulted when the sizing of certain 

areas require this data. These figures represent projections of annual air

craft operations, and airmail and air cargo service. 

BUILDING PROGRAM - (90 Peak-hour Passengers) 

Parking - 100 public (15-20% short-term) 
12 employee 

40 90 150 

10 rental cars 122 spaces 

Curb - length of building usually adequate for 
terminal of this scale 

Ticket Lobby 

Ticket Counter/Baggage Deposit 

1000 sq. ft. 

400 sq. ft. 
(25 linear ft.) 

Baggage Claim 700 sq. ft. 
(40 linear ft.) 

Airlines Operations 

Passenger Holding (60 seats) 

4000 sq. ft. 

1500 sq. ft. 

Security Inspection - Flight Crew Facilities 
ready lounge - 195 sq. ft.; stewardess grooming -
8 0  s q .  f t . ;  c o a t s / o v e r n i g h t  b a g s  -  3 4  s q .  f t . ;  
flight planning - 50 sq. ft.; weather display -
150 sq. ft.; vending area - 54 sq. ft.; access -
150 sq. ft. 713 sq. ft. 



Concessions 1,000 sq. 

Public Eating Facilites 
Kitchen - 1100 sq. ft.; dining - 1800 sq. ft. 

Public Toilets 

2,900 sq. 

1,600 sq. 

Airport Management 

Line Cargo, Ground Equipment, Maintenance 

400 sq. 

and Operations 

Observation 

3,000 sq. 

1,000 sq. 

Mechanical 2,000 sq. 

20,213 sq. 

Additional Spaces: 

Concourses 

Lounge and Bar 

Gallery 

Storage 

Activity Analysis -

In order to more efficiently establish a hierarchy of space relation

ships, the activity analysis (Fig. 33) was performed. The matrix relates 

primary terminal building functions from most to least critical as determined 

by passengers', airlines', and management needs. The results, with some 

simplification, are shown in FIGURES 34 and 35. These indicate the space 

sizes and relationships in the form of single-and double-level building 

schemes. 



REFERENCES 

1. Adler, Richard M. , AIRPORTS AND TERMINALS, Time Saver Standards For 

Building Types, McGraw-Hill, New York, 1973. 

2. AIRPORT DESIGN, U.S. Federal Aviation Agency, Washington, D.C., 1961. 

3. AIRPORT TERMINAL BUILDINGS, U.S. Federal Aviation Agency, 1960. 

4. Beinhaker, P. and Elek, A., PASSENGER, TERMINAL PLANNING AND DESIGN, 

READINGS IN AIRPORT PLANNING, University of Toronto, 1972. 

5. Blankenship, Edward G., THE AIRPORT, Praeger Publishers, New York, 

N.Y., 1974. 

6. CTA, Architects and Engineers, Schematics, Codes and Program For 

Gallatin Field Terminal, 1974. 

7. Delaney, Jack, Administrative Assistant, Department of Aviation, 

Planning/Construction Division, Chicago, IL, Schematics and general 

information provided for -

Chicago O'Hare International Airport 

Chicago Midway Airport 

Merrill C. Meigs Field. 

8. Department of Transportation, Federal Aviation Administration, Washington, 

D.C., Schematics and Programs supplied for Dulles International Airport 

and Washington National Airport terminal facilities. 

9. Exupery, Antoine de Saint, WIND, SAND AND STARS, New York, Reynal, 

Harcourt, Brace & Co., 1939. 

10. Graham, John L., Airport Facilities Planner, Los Angeles Int'l 

Airport, Los Angeles, CA, Terminal Building Program, Schematics and 

Master Plan for the aforementioned airport. 

11. Hailey, Arthur, AIRPORT, Doubleday & Co., Inc. , Garden City, N.Y. , 

1968. 

12. Horonjeff, Robert, PLANNING AND DESIGN OF AIRPORTS, 2nd Ed., McGraw-

Hill, 1975. 

13. Ingoldsby, Colin J., Director-Facilities Design & Development, American 

Airlines, Suggestions and References. 

14. Miller, Dave J., Administrative Manager, Airport Development, Atlanta 

International Airport, Atlanta, GA, Schematics and General Information 

for William B. Hartsfield (Atlanta Int'l Airport) Airport. 



15. Montreal/Dorval International Airport, 4th Ed., Canadian Air Transpor

tation Administration, 1977. 

16. Neufville, Richard de, DESIGNING THE AIRPORT TERMINAL, Transportation 

Research Board, National Research Council, National Academy of 

Sciences, Washington, D.C., 1975. 

17. Paquet, D., Planning Co-ordinator, Montreal Int'l Airport, Dorval, 

Quebec, Schematics and Program for the aforementioned airport. 

18. Parsons, Co., Ralph M., THE APRON AND TERMINAL BUILDING PLANNING 

MANUAL, 1975. 

19. Tadsen, Ronald, Facilities Architect, Minneapolis-Saint Paul Int'l 

Airport. Wold-Chamberlain Field St. Paul, Minnesota, Schematics and 

Program for the aforementioned airport. 

20. Vine, David A., Miami International Airport, Miami, FL, Plans and 

Schematics for Miami Int'l Airport. 

21. Whitehead, Kenneth R., AIA, Director of Facilities and Airport Planning 

For United Airlines, Notes, Suggestions and References concerning 

Airport Terminal Planning. 

For many of the graphs and tables reprinted: 

2 2 .  VTN, Inc., Sheridan County Airport Master Plan, 1975. 



, : v ' : •  

* v  "  



GJU5AT HAtLO 

'N 

{ 
%>\ 0 

fwtQNTff&" 
N ^ 

<c/ N5 

_ipwa : 

SgQTa-MrOTA 

aiuurrrr 

/ 

*». . WESTPJtU AIKLIUE3 
sar-—adtbt-ofb anrau era 
UW iC2ETHWR5T AICUUE5 
Ed jEKcun wc Aijcuue* 

& X I S . T I K J 6  £ g l H * 1 E f c 6 I A L  A I I C  S E K V I C E " ,  

Fifc. 1 

V T N ,  I M C -  ,  "  H  K K . I  C > A K J iOUWTY AIRPORT" M A5T E-Jt. PLAKJ%, IS>76 



Afr&?x|MATf AK^A 

eiU4»J&e> 

M0UTAUA 

!l /L_ /{V/A^ ̂K£v BUU-

% 

R:/Vv WYOMING 

p.ive 

C-OUKJTT" 

rrre 
<*a CArimFTL-U 

caraarr: 

ll 
• &Arc-®& 

a 

c«EEefau& 
'J5&SZ—' L 

UTAH ODl^OK^DO 

AELEA SERVICED KV ^HEKIPAKJ 
^^MTY AIKP/OKT 

FI6*. £ 
VTU, '•SHEKIS'AU ^^UUTV-^M2E13KT ru*Ma 

( Ti»T9 



T4,000 

70\OQO 

(aOtOOO 

ttfiOO 

TKJl-COUUTY TOTAL 

2 
P 
fc 
D 
fc. E 
n 

C 
Li 
r 

'0 
W. 

45DOO 

3D, 000 

ZOtODO 

uvooo 

^HBfclPAU 60.UNTY 

COUKJTY 

JD&k&OU £0UJJTY 

|<97P 97£ 1900 

YFAK.fr 
12 as J255_ 

f7?f ULATIOhJ r££>JE£Tlgkl^ 
FI6,. 3 

VTKJ Ikk- , " S>MER.IPAKJ WlUUTV AI R.POKT MA-6TPR TlAM*. 



F16,. 4-b 



w 

'NSSs'i K1 
\ i f';f*\ .'/rt  ̂V. Vv 

: VA(^ 

./, /^ \V. ^ 

n 6|. 5 



.«««, 

d< | %««<<< 

OMVOI 



Fid,.  7 



JdpM OJ 

M 

FI6,. S 



& m 

O O O O O O O O  W A T C - K .  - > Y ^ T ^ P 1  ~  

• ••••••• ^BWgK ^T3TgM . 
c=> e=» C=J r=- £ A* LI Kj C 

' gygg-HEAP- mWEK uw£ — — 

— UWClTCWCCLtiUO IE223SrEe:3-lME. 

E X I f r T I M 6  U T I  L I  T  I  E - ' S  
F l 6 i .  3  

YT U , " AM 6«UKJTr Al EPi^gLT MA-STEE. PL^\Nj", ^7-5 



fcl 
m ioo rhiJB 

IE CUR- -i'&-

^»AUE>: \" » T MlUg^ 

£&n?06\TB U£I6E OTH in. 
^rgyifl i iK FOK :%>=> :: 

Fi6i. i° 
«TJ3^ *^H&SriPAN CC J)JTY AlBLPtPfeT fiASTtK flAM^ f&7^ 



V-

0 
Ol 
tl 

> 
i-
2 
U 
Qs 

:zl < 
a 

U) 
X 
<p 

FI6. 



r \6*.  \Z. 

1-

0 
CL 
ftl 

V 
h-
2 
n 
C> 

21 
< 
Q 

Ul 
x 
iP 



Fid,. 15 



F\(*. 14 



ft-7 + 7 
OC, \0/ L-IOJI 

&-7Z7 

iWrKAfT g-72.7 A-ZBZ j 
) SOPHS' 

7 l37"  ̂iT4r . 
7 ft OOf. 

Btlo/l.-lfl" <5-747 

X 
ifl 
2 
u> 
v! 
2 
< 
J 
sO 

a 
2 

, < 

WIKJ 6l 5 P AM 
L S N6|TH 
pA.̂ pMfilCB5> * 
PxiMWAV LCKJfcTW 

I O8*O" 
153'-*" 

|S4> -lfrft 
SfeOO' 

T A M U>A Eg. "ggU&iTIonuS- ~ 

lfttf-3* 1 

*-70 -34^ 
II, ooo 

195^' 
NTJ-I" 

31*1.-4-90 
11,000 

ww 

R-7Z- 7 £-707 ct-io/u-IOII 5=7.4,7 

pxrw o* uuDBfiLcAsucutzur 

&gglU6 7<?7 WAMEUVgRABILITY i^ATB pg»l&N) 

rt.r 

0 

P 
< 

v! 

C 

£ 

i-
lu 

Fl6i. I£> 



# 
* 

E i 
X 

H 

i 

< 

*k 

Q 

It | *-
a * 

* i 

8 11 

isi CN 

pr j 

& 

la ^» 

3 

H 

E \ 

(0 fe 

£ 
» 

i ! I 

TAUlB \(o 



F i b .  1 7  



"2. 

IU 
v[N 
vn 
< 

n 
viA 
Nl 

£ 

u 
< 

\P 



walkway 

PLAki .5E6TWH 

F^PS^TAL -feiri^Ff 

Hiw&e 

camp nave uurr 

f^L-Alsl $E£-Tl£Ni 
tjzmte ngivR-.-sgi 

FA&b£M&£K. LZ> APIM5fi-f DA"£^5"-—" 
F|6u 

fA^OR-a >'A- KALIU AFia?ki ASJP .TEiWJWAL 3UiLi7UJA- r-LAUiJiM  ̂ ^AMIJAL" 



J: 
i-
& n 

Q. 
• c * V 

^ ^ * & ^ ̂  tn t*N 

X 
£ 
< 
X 
6^ 

§ 
ll 
X 

/• 

*z 

Iti 
:2 
5 
L-

N 
? € 
i 3 

N 
S I lb 

<4 
N. 
t 

& 

^1 

$ 
B 
I 

& 
<T 
Ci 
_} 

$Z 
U-i 

113 

\S> 

£ 

Fl£|. 



BAAftATSTS—r-uy, AUP TYFtrm ymrr-̂  

E5 
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