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DESIGH OF THE O'OSSO MUNICIPAL AIRPORT

It is the purpose of this thesis to re-design the Owosso Municipal

Airport and to acts it one of bigner rating according to the specifications

issued by the United States Department of Comoros, Aeronautics Branch.

Boundaries of the airport consist of the following: l-Zl on the north,

Shiawassee river on the south, and farmland on both the east and west. The

present ground conditions are rolling and with a slope southward toward the

river. There are no high objects near the field which would interfere with

the landing and take-off of planes. The river and road on two sides of the

airport will aid the pilots in locating the field.

The airport is on a direct route from Lansing to Saginaw and Bay City,

and also on the line between Milwaukee, Grand Rapids, Flint, and Port Huron.

Its central location with regard to these large cities make a high class air-

port desirable. Being only a five minute drive from the downtown district

lakes it very convenient for the people of awosso and transients.

The rating of the Airport can be raised to en i—l-A by lengthening of

the runway in the direction of the prevailing wind and by the removal of a

house. A course of concrete would also be necessary over the present design

for runways. However, it can never receive a transport rating because of the

liaitations imposed by the river and highway. The offered design is an i-z-C

rating.

Basic Requirements

In order to receive a rating from the Secretary of Comoros, airports

shall nest at least the following basic requirements: I

(a) Suitable landing area. - The airport shall afford a smooth, well-

drained landing area, sufficiently firm to permit the safe operation of air-



craft under all ordinary weather conditions, approxinately level, and free

fre- obstructions or depressions presenting haaards in the taking off or land-

ing of aircraft. The landing area, whether turf, artificial surfacing, or a

ccabination of the two, shall be sufficiently saocth to pcait driving over

any part thereof in a light-weight automobile at a speed of at least 50 miles

per hour without disco-fort to the occupants. In case the landing area is not

sufficiently fin and well drained to perait safe landing and taking off under

ordinary weather cmditions, or if severe conditions are encountered at certain

seasons of the year, such as heavy rains or frost coming out of the ground,

which render the surface taaporarily unfit for continued use, such artificial

drainage shall be provided and/or suitable runways constructed as local condi-

tions Iay necessitate. The maxim slope of the landing area shall at no

pointtrceed 3 inches in 10 feet, which corresponds to a grade of a} per cent.

in. lean slope of the landing area shall not be sore than a pc cent in any 1

direction. If sufficient area is not available for landing and taking off in

all directions, there shall be at least two lending strips 500 feet or more in

width crossing or converging at an angle of not less than 60°. Roads shall

not cross any part of the landing area, whether open field or landing strips;

and stock and unauthorised persons and vehicles shall not be allowed on the

landing area, as this area must be kept clear and ready for use at all tines.

(b) Obstructions. - The effective landing area of airports is influ-

enced by the height of surrounding obstructions and the location thereof with

respect to the edge of the landing area. The degree to which the usability

of the field is affected by such obstructions depends upon the climbing angles

of the aircraft using the airport. In rating airports located at altitudes

up to and including 1,000 feet above sea level, the effective landing lengths

as fixed by surrounding obstructions shall be determined by using an allowable
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safe climbing ratio (the umber of feet of horisontal distance traveled for

each foot of height in climbing) of 7 to l for all ratings on else of effec-

tive landing area, excepting the "T” or transport rating, in which case an

allowable safe climbing ratio of 10 to 1 shall be used in order to provide

for heavily loaded transport airplanes. Thus, excepting in the case of the

"T" rating, surrounding obstructions will diminishthe lading lengths for

airplanes landing or taxing off over these obstructions by amounts equal to

seven time the height of the obstructions above the landing area, said dis-

tances being assured, in each case, horiaontally from vertical lines pass-

ing through the critical points of the obstacles. In the case of the "'1'"

rating, said obstructions will diminish the land lengths by ten times the

height of the obstructions above the landing area.

The presence of obstacles in the approaches of landing strips will fix

the effective lengths of the landing strips in accordance with the foregoing.

Ihere obstacles lie alongside the landing strips, so that planes lmding pass

parallel to and not over them, the obstacle rule will not apply, providing that

no landing strip shall be less than 500 feet wide, in accordance with paragraph

(a) of these basic requirements. (However, the location of buildings or other

obstructions in the V formed by landing strips or runways is subject to a num-

ber of objections. Furthermore, it is important that the entire area in the

vicinity of the airport be as free from obstructions as possible.)

For airports located at altitudes in excess of 1,000 feet above sea

level, the allowable safe climbing ratios for clearing obstructions shall be

increased from the values of 7 to l and 10 to 1 used at altitudes up to and

including 1,000 feet above sea level to the values shown in Figure 1. (it

altitudes above sea level, airplanes land and take off a t higher speeds and

climb at flatter angles than at sea level because of the decreased density of

the atmosphere.)
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The Secretary of Commerce may require the adequate day marking of any

obstructions in the vicinity of the airport if, in his opinion, such lurking

is essential for the safe operation of aircraft from the port.

The day marking of obstructions, such as electrical supply and commun-

ication line poles and towers, radio towers and masts, and flagpoles, which

are located in the imediate vicinity of the airport and which it is imprac-

ticable to remove, shall be accomplished by painting these obstructions through-

out their height with either alternate bands of chrome yellow or international

orange mum lo. a and orange yellow No. 5, respectively, of Color Card

Supplement to United States Am Quartermaster Corps Specifications N0. 5-1)

and black, or alternate bands of international orange and white, terminating

with either chrome-yellow or international-orange bands at both top and bottom,

depending on color combination used. The width 'of the chruae-yellow or inter-

national-orange bands shall be one-seventh the height of the structure for all

structures less than 250 feet in height and from 30 to 40 feet for structures

over 260 feet in height. The black or white bands shall be one-half the width

of the cfhrme-yellow or international-orange bands. The posts of hnding area

fencing shall be painted chrome yellow, international orange, or white.

(In the case of structtn-es where sufficient surface is mounted to

permit painting with a checkerboard pattern, this method of nrking is recom-

mended. If checkerboard marking is used, the colors should be a combination

of either chrome yellow or international orange and black, or international

orange and white. The dimensions of the blocks used in marking water tanks

should be in general not more than one-half the vertical face of the tank in

height and one-eighth the circumference in width. In addition, the conical

top of the tank should be divided into eight segmental elements and painted

alternate colors, the sepental element above a chrome-yellow block being

painted black and the element above an international-orange block being painted



black or white, depending upon the color combination used. For other areas

the checkerboard blocks should, so far as practicable, be not less than 10

feet square.)

to) Accessibility. - The airport shall be situated on an all-weather

road leading to the nearest city or town.

(d) wind-direction indicator. - The airport shall be equipped with a

wind-direction indicator as hereinafter specified.

to) )larkings. - The landing area shall be marked by means of a circle

at least .100 feet in dimeter having a bad not less than 4 feet wide, construc-

ted of crushed stone, gravel, or other wear-resisting material, used in conjunc-

tion with a suitable binder to prevent displacement under traffic. The circle

shall be finished flush with the surrounding surface and, unless cmstructed

of a bright white material, shall be kept witewashed, or painted chrme yellow

or international orange. In case the circle is constructed of concrete or

other similar material, either transition strips of some granular material,

such as crushed stone or crushed slag, or other suitable means shall be pro-

vided on both the inside and outside of the circle ,in order to insure the safe

landing and taxying of planes across the circle in any direction. (See para-

graph (f) of these basic requirements for recomnendat ions regarding beveling

of edges of concrete and construction of transition strips.)

Section 75 (b) of the Air Comoros Regulations, which apply to all air-

craft in flight, requires that aircraft circling a landing area for any pur-

pose, if flying within 3,000 feet horizontally of the nearest point of the

lending area, shall circle to the left (countercloclaise), unless otherwise

specified by the Secretary of Comerce and unless flying at a height in excess

of 2,000 feet.

Counterclockwise (left) turns will prevail at the maJority of the air-



ports of the country. In a few instances, however, local conditions may re-

quire that thsdirection of turn be established as clockwise. At a few other

airports it may be advisable to circle in a counterclockwise direction under

certain wind conditions and in a clockwise direction under other wind condi-

tions. As indicated in the foregoing, it is necessary to obtain authorisation

of the Secretary of Comoros if other than counterclockwise turns are to be

made. In such cases the airport shall display suitable markings to indicate

the direction of turn in accordance with the following requirements.

If clockwise (right) turns are to be made at all times, the letter B

shall be displayed in the center of the landing-area marker circle, and, in

case the airport is lighted for night operations the letter B Shall also be

displayed upon the roof of an outstanding airport building or on other suitable

area and shall be illuminated every night from sunset until sunrise with ex-

posed incandescent lamps, gaseous-discharge lamps, or other equivalent appara-

tus, in accordance with the provisions of paragraph (e) of section 7 ”A" rating.

If left-hand and right-hand turns are to be made at different times, depending

upon wind conditions, the letter 1: shall be displayed in the center of the circle

marker and the letters R and I. shall be placed upon the roof of an outstanding

airport building, or on other suitable area, and shall be so arranged that

either the R or the I. may be displayed, depending upon the direction of the

turn. In case the airport is lighted for night operations, the letter displayed

shall be illmainated in the manner herein provided for the letter R.

Plain vertical gothic or block capital lettering shall be used for all

such letters, and said letters shall be so placed as to be readily visible

from any direction of approach to the airport. The letters R or X displayed

within the landing-area marker circle shall be constructed in accordance with

the requirements governing the construction of the marker circle, shall be the
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some color as the circle (chrome yellow, international orange, or white), and

shall be 30 feet in height for circles 100 feet in diameter. For larger cir-

cles the letter height shall be increased in proportion to the diameter of

the circle. The letter it shall be a true it and not a cross. The letters I:

and L displayed upon an airport building roof, or on other suitable area, shall

be at least 20 feet in height and shall be located at or near the control

tower or other building from which the airport traffic is controlled.

no markings of any kind shall be phced within the landing-area nrlssr

circle other than those for which provision is made in the foregoing.

The nus of the airport and of the city or town shall be placed on the

roof of at least one outstanding airport building, or near the marker circle,

or on other. suitable area, in such manner as to be legible frm an altitude

of at least 2,000 feet. It is recomended that plan vertical gothic or block

capital lettering be used, and that the lettering be from 10 to 30 feet in

height as space may permit, but in no case shall the height of the lettering

be less than 6 feet. If suitable area is not available to accomodate the

complete nssms in letters of mp1s size, it is more desirable that a clear

abbreviation be used than to reduce the size of the lettering. No abbrevia-

tions shall be used, haever, that are likely to be misunderstood. In the

case of municipal airports, the letter it may be used in lieu of the name of

the airport, providing the height of this letter exceeds the height of the

lettering used in the name of the city or town by at least 50 per cent and

providing the letter is placed either above or in front of the name of the

city or town. ‘-

(It is recomended that, wherever practicable, a combination of either

chrome yellow or international orange (yellow No. 4 and orange yellow B0. s,

respectively, of Color Card Supplement to United States Army Quartermaster
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corps Specification Ho. S-l‘ and dead black be used in air marking roofs and

other similar areas, and that, particularly in cases where the markings are

to be illtmninated, the chrome yellow or international orange be used for the

lettering and other symbols, and the dead black for the background.)

In localities subject to snow it is important that roof markings be so

constructed that snow will not interfere with the legibility of the markings.

In case the name of the airport, city, or town or any other marking is

placed on the landing area, it shall be constructed and maintained in the man-

ner hereinabove required for the market circle.

The outline of the entire area available for landing and taking off

shall be marked by means of painted cones, constructed of sheet metal or

other suitable material, not less than 30 inches in diameter at the base by

22 inches in height, or solid Hoot white, chrome yellow or international

orange circles constructed of crushed stone, gravel, or other suitable material,

or by means of other narlners of equivalent effectiveness, placed not more than

500 feet apart and kept painted or whitewashed. In case the lending area is

boundary lighted, the markers shall be constructed around the boundary lights.

In case comes or other similar markers are used, it is recommended that they

be painted in accordance with the following standard system of marking: For

cones installed around either white or yellow boundary lights, chrome yellow

or international orange with a 6-inch horizontal dead-black stripe 9 inches

from the base of the cone. These figin'es are for cones measuring 30 inches

in diameter at the base by 22 inches in height; if cones enlarger dimensions

are used, the width of horiaontal stripe and height of stripe above base of

cone should be increased accordingly. For green lights, eight equal segnental

elnents, alternating chrome yellow or international orange and dead black,

each element covering a 45° segnent of the surface. In lieu of said standard



system of marking, cones may be painted solid chrome yellow or international

orange. Boundary markers shall be hspt clear and surrounding vegetation shall

be trimed in such a manner as to insure no interference with the visibility

of the markers.

Any part of the landing area temporarily unsafe for use, or which is

not available for any cause, shall be clearly marked with chrome yellow, inter-

national orange, or red flags, or a combination thereof, said flags being at

least 2 feet square and so placed as to shwo the boundaries of the danger area.

In case the airport is ligxted for night operation, the boundaries of such dan-

ger area shall be clearly marked throughout the home of the night (from sun-

set until sunrise) either with red electric lights with weatherproof fittings

or with red lanterns.

(f) Railways. - Runways shall be constructed of crushed stone, crushed

slag, or other wear-resisting material, used in conJunction with a suitable

binder, in such a manner as to give a smooth, firm, uniform surface. (‘l'his

includes such types of construction as bituminous macadmn, bituminous con-

crete, Portland cement concrete, etc.) Runways shall be so designed and

constructed as to withstand safely the loads to which they will ordimrily

be subjected. They shall permit safe landing and taking off of airplanes

under all weather conditions and shall be not less than 100 feet in width.

The distance from the center line of my runway to the nearest paralleling

edge of the landing area shall be at least 200 feet. The runways may be

given a slight crown, either positive or negative as may be desired to

facilitate surface drainage. (It is recomended that cram not exceed 6

inches pm.- 100 per feet of width. Generally 5 or 4 inches per 100 feet of

width will suffice.) The edges of the runways shall be flush with the adja-
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cent surfaces of the field and either transition strips of some granular mater-

ial, such as crushed stone or crushed slag, used in conjunction with a proper

binder, or other suitable means shall be provided to insure the safe landing

and taxiing of planes across the runways in any direction.

(In the case of concrete runways, mless the edges are finished with

an inclined strip extending under the adjoining surface of the field, it is

nee-mended that the edges be given a bevel of about 45° extending back a

distance of at least 3 inches, in order not to present a sharp edge should

material of the transition strip be displaced. where runways are constructed

of cinders, bituinous macadam, or other dark materials and the airport is be-

ing used for night operations, it is recomended that the edges d." the runways,

unless outlined with.some light colored material or with suitable fluah-type

lights, beikept whitewashed or painted a light color. The outlining of dark-

surfaced runways is important in order that pilots landing at night may be

able to discern the edges of the runways.)

reaporary modification (2). - In the case of the "2", ”3" and "4- ratings

on else of effective landing area, the temporary modification of the require-

ments permits the issuance or ratings on the basis of landing strips having

a minim width of 300 feet instead of the 500-foot mini-ms width specified.

It should be noted, however, that there has been no modification of the re-

quirements for the "'1'" and "1" ratings.

(g) Drainage. - The entire landing area shall, so far as practicable,

be so drained as to meet the requirements set forth in paragraph (a) of these

basic require-cuts, whether runways are used or whether the entire field is

available for landing and taking off at all times. If the natural drainage

is sufficient, no artificial drainage system will be required. Any catch

basins or surface intakes used on the airport shall be constructed and installed
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in such a manner as in no way to interfere with or Jeopardise the safety of

operations.

(h) Fuel, communication, transportation, and personnel. - The airport

shall be provided with facilities for supplying aircraft with fuel, oil, and

water; also drinking water shall be available. Proper means shall be provided

to insure delivery of 11191 free from water, means shall be provided to insure

delivery of fuel free- from water, dirt, or other foreign qterial. Fueling

equipment shall be such as to afford a continuous metallic contact between the

discharge nosale, metal lining or other metal conductors of fueling hose, main

fuel tank or fuel lines, and the ground, and the discharge nossle shall have

securely attached thereto an adequate bonding cable terminating in a suitable

metal 011]).

If there are no rest rooms on the airport, a suitable latrine shall be

provided. The airport shall have dependable telephone communication and trans-

portation facilities to the nearest city or town. Airport personnel shall be

in attendance by day or available on call by blephone at the airport. In the

latter case a directory and full instructions for reaching such personnel

shall be available in the telephone booth or receptacle.

RATING 0N GENERAL EQUIPMENT AND FACILITIES

Sec. 5. "A." Rating. - In addition to the facilities named in the

basic requirements, airports receiving an "1" rating on general equipment and

facilities shall have the following:

(a) At least one hangar measuring not less than.80 by 100 feet in the

clear inside with doors open, with 18-foot overhead clearance, and with a door

opening of at least 80 feet in the clear. In localities where freezing tem-

peratures are experienced the hangar shall be heated sufficiently to prevent
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freezing of water, and safe provision shall be undo for heating water and oil.

(b) One or me wind-direct ion indicators equivalent in effect to either

a wind cone not less than 12 feet long, 56 inches in diameter at the throat,

12 inches in diameter at the tail, constructed of Open-weave unbleached yellow

muslin and with a suitable cage measuring at least 48 inches in length in-

stalled in the throat end to insure proper functioning and prevent fouling,

or a 12 by 14 foot wind tee, preferably desinged to return automatically toe

the no-wind landing direction, when the wind velocity drops below 3 or 4 miles

per hour, and so mounted as to fly freely with the wind. The wind-direction

indicator shall be so located as to give a true indication of the direction

of the wind on the landing area and as to be readily visible to aircraft

approaching the airport from any direction. In case it is not visible to

aircraft approaching from any direct ion,such additional wind-direction in-

dicators shall be installed as may be necessary.

(c) Repair service sufficient to permit major repairs to be made to

both planes and engines shall be provided at the airport and shall be avail-

able for all planes using the port. A schedule of charges for such service

shall be posted in a conspicuous place. Repair facilities shall include at

least the following general equipment: Hand tools for woodwork repair;

small tools for machine repair, such as benches, vises, wrenches, etc.; elec-

tric soldering iron; two electric drills, one of which shall accomodate bits

of sises up to at least one-half inch; set of universal valve reseaters, or

equivalent; valve refacer; power-driven bench grinder with at least an 8-inch

wheel; bench or arbor press of not less than 10 tons capacity; welding outfit;

battery charger face plate and protractor, or equivalent, for setting angles

of propeller blades; chain hoist of not less than 2 tons capacity; and three

at to 5 ton Jacks.
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((1) Weather instrunents, including an manometer, barometer, and

thencmeter. There shall also be a bulletin board and facilities for giving

pilots the most recent weather information. A rating will be .issued without

requiring the equipment listed above if, in the opinion of the Secretary of

Connerce, adequate facilities exist at the airport for furnishing the pilot

with current local information in regard to wind direct ion and velocity, bar-

oaetric pressure, and temperature.

(e) Radio receiving set and loud-speaker, under certain conditions,

as follows; Airports located within a radius of 400 miles of Department of

Cameras airways radio stations shall be equipped with suitable radio receiv-

ing sets (effective through the frequency range of 200 to 400 kilocycles)

with loud-speakers, in order that those using the airport may avail themselves

of the hourly weather reports broadcast from said stations. As additional

airways radio stations are installed by the Departmsnt of Comoros, airports

located within a radius of 400 miles of such stations and previously granted

an ”A" rating on general equipnent and facilities shall provide themselves

with suitable radio receiving sets and loud-speakers in order to retain this

rating. An airport may be exempted from this requirement if, it is served by

one of the Department of Gunmerce airways tale-typewriter circuits.

(f) Adequate equipment shall be available for removing or packing snow

sufficiently to permit safe landing and taking off of aircraft. (This equip-

ment will not be required at airports where snowfall is never sufficient to

cause difficulty in operation.)

(g) First-aid equipment consisting of an ambulance, or some vehicle

which can be used as an ambulance, available at all times and equipped with

the following; First-aid kit, fresh drinking water, crowbar, wire cutters,
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back saw, ax, cloth-cutting shears, fire extinguisher, and two litters.

me first-aid kit shall contain at least 12 assorted bandages, 12

sterile dressings, 2 tourniqusts, a supply of first-aid dressings for burns,

adhesive tape, a supply of either tincture of iodine or mercurochrome, aro-

satic spirits of amonia, and a glass cup or a supply of paper cups.

The litters should preferably be of the Stokes Navy type. If they are

of the ordinary type, the vehicle shall also carry an assortment of splints.

mports located in close proximity to existing ambulance service may

be exempted from the ambulance requirement if, in the opinion of the Secretary

of Cos-arcs, such airports can be adequately served by these facilities.

(h) A register of arriving and departing aircraft to include! the follow-

ing information:

(1) License nunber and model of arriving or departing plane.

(2) Owner of plane.

(3) Pilot of plane and his license nmsber.

(4) Time of arrival and departure.

(5) Number of crew.

(6) Number of passengers.

(7) Space for remarks covering any unusual situation.

(i) All buildings on the airport shall be provided with first-aid fire

appliances as required by the National Board of Fire underwriters.

(J) Sufficient personnel in attendance throughout the day to give proper

operation of the airport, including servicing aircraft, making major repairs,

giving weather service, and operating the fire-fighting equipment.
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hating on Size of Effective Landing Area

"2" Rating. - In addition to meeting the basic requirements, an airport

receiving a "2" rating on size of effective landing area shall qualify under

one of the following classifications:

(a) It shall provide at least 2,000 feet of effective landing area in

all directions with clear approaches.

(b) It shall have not less than four landing strips, each of which shall

be at least 2,000 feet in effective length with clear approaches and not less

than.500 feet in width, and no two strips shall cross or converge at an angle

of less than 40°.

(c) It shall have three landing strips, each of ihich shall be at least

2,500 feet in effective length with clear approaches and not less than 500

feet in width, and no two strips shall cross or converge at an angle of less

than 55°.

(d) It shall have two landing strips, one aligned with the general di-

rection of the prevailing wind, each of which shall be at least 3,000 feet in

effective length with clear approaches and not less than 500 feet in width,

and said strips shall not cross or converge at an angle of less than 60°.

The dimensions of the effective landing area and the effective lengths

of the landing strips shall be increased at altitudes in excess of 1,000 feet

above sea level to the corresponding values shown in Figures 2, 3, and 4.

mating'on Aeronautic Lighting’nquipment

(a) Airport beacon. - rhe airport beacon.nay‘be of either the rotating

type or the fixed type with flashing light source. If of the rotating type,

the beacon shall have a color characteristic considting of either clear flashes

or a combination of clear and aviation green flashes and shall be so cperates
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as to show six clear flashes per minute in addition to any green flashes it

may show. If of the flashing light source type, the beacon shall have a

color characteristic consisting of either clear or aviation green flashes or

a combination of the two and shall Inve a definite international Morse code

characteristic. The vertical distribution of light and the location of the

beacon shall be such as will insure the beacon being visible in all directions

and at all vertical angles from the horizontal to within at least 45° of the

zenith for altitudes of from 500 to 2,000 feet above the light source. In no

case shall the luminous period be greater than 60 per cent nor less than 1

per cent, nor shall the duration of flashes be less than one-tenth second, nor

shall the duration of eclipse periods exceed 10 seconds. For beacons of less

than 50,000 candlepower, the lunincus period shall be at least 35 per cent and

the color characteristic shall be aviation green.

lI'he beacon shall qualify under one of the following classes:

(1) Beacons having a maximum candlepower of not less than 1,500,000

candles and lminous period of not less than 1 per cent.

(2) Beacons having a maximum candlepower of not less than 750,000

candles and lminous period of not less than 2- per cent.

(3) Beacons having a maximum candlepower of not less than 100,000

candles and luminous period of not less than 10 per cent.

(4.) Beacons having a maximum candlepower of not less than 50,000

candles and a luminous period of not less than 20 per cent.

(5) Beacons having a maximum candlepower of not less than 10,000

candles and luminous period of not less than 35 per cent and that are aviation

green in color;

In the case of beacons having a single lamp as the light source, an

automatic lamp changer for bringing a spare lamp into the focal position shall

be provided, or else there shall be an auxiliary beacon having a maximum candle
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power of not less than 10,000 candles and a luminous period of not less than

35 per cent which is either kept in operation with the major unit or so de-

signed as to be turned on automatically without interruption of service.

An auxiliary double-light-source beacon, aviation green in color and

flashing a definite intermtiona Morse code characteristic, shall be installed

on the airport in addition to the min beacon unless the main beacon is green

in color or unless the characteristic of the main beacon includes one or more

green flashes having a mimum candlepower of not less than 10,000 candles.

Said auxiliary green beacon shall have a maximum candlepower of not less than

5,000 candles, a luminous period of not less than 35 per cent, and shall be

so designed and erected that the light will be visible in all direction and

at all vertical angles from the horison to within at least 10" of the senith.

This auxiliary beacon may be a 300-millimeter airways electric code beacon

equipped with aviation-green color shades and two BOO-watt, llO-volt, rs-eo

clear incandescent lamps with c-7A filaments, or other equivalent apparatus.

(0n the Federal airways system, red auxiliary flashes we used at beacons

where no landing fields are located, and green auxiliary flashes are used at

beacons where intermediate fields have been established. The uniform use of

red and green auxiliary flashes to indicate hnding conditions will add mater-

ially to the safety of night flying.)

Wherever practicable the main airport beacon shall be installed directly

on the airport or innediately adjacent thereto and in such manner as tobe vi-

sible in all directions. In case the topography of the surrounding terrain

is such as to necessitate installing the beacon at some distance from the air-

port, there shall be installed on the airport a green, flashing, double-light

source, auxiliary beacon conforming to die foregoing requirements, even though

the main beacon is green in color or has green flashes in its characteristic.
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In no case, however, shall the distance from the main beacon to the nearest

edge of the landing area of the airpm't exceed 1 mile.

‘Flashing‘ mechanim used in connection with airport beacons shall be so

designed as to cause no interfereme with radio reception.

(In code signals the duration‘of dashes should be three times the dur-

ation of dots, and the duration of eclipse periods between parts of the same

letter should be not less than the duration of the dots. The eclipse between

two letters should not be less than the duration of three dots and the eclipse

between cychs should be not less than the duration of five dots. With flash-

ing electric lights it is important that the time of heating and cooling the

lamp filaments be taken into consideration.)

Il'he code characteristics for airport beacons may be selected in each

case by the airport, but shall be submitted to the Department of Comerce for

approval in order to avoid duplication in any particular section of the country

and consequent confusion.

On account of possible confusion with establidied nautical lights and

a consequent interference with shipping, lighting plans for airports located

in the vicinity of navigable waters should be submitted to the Deparunent of

Comoros, Washington, D. 0.. for consideration before the system is installed,

in order to avoid my conflict between the proposed lighting system and ex-

isting lights established as navigational aids for water craft.

Under the provision of the air commerce act and the regulations promul-

gated pursuant thereto, all lights of an aeronautical character (including

airport beacons), excepting these lights established and maintained by the

rederal Government, are required to be certified by the Secretary of Comerce



if, in his opinion, such lights serve as true aids to air navigation. The

regulations governing such certification are published in Aeronautics Bulle-

tin No. 9, Regulations Governing Establishment and Certification of Aeron-

autical Lights and Recomended Standards for lurking Obstructions to Air Havi-

gation, copies of inch may be obtained without charge upon request from the

Aeronautics Branch, Department of comerce, Washington, D. c.

(b) Illuminated wind-direction indicator. - There shall be at least

one illuinated widn-direction indicator, internally or externally lighted,

equivalent in effect to either the widn cone or the wind tee described in

paragraph (b) under the requirements for an ”A" rating on general equipment

and facilities. A lanp of not less than 200 watts with suitable reflectcr

and weather proof fittings will be required for the internal lighting of

this wind cone. For external lighting a suitable system of reflectors with

at least four loo-watt lamps and weatherproof fittings, or the equivalmt,

shall be so mounted above the wind cone as to sake it readily visible in every

direction. The wind tee may be illuminated by outling with either exposed

incandescent lamps or gaseous-discharge lamps, such as neon tubes, preferably

placed along the center lines of the strokes of the. too or by flood lighting

using a suitable system of reflectors with at least four lOO-watt lamps with

weatherproof fittings or the equivalait. For outlining with incandescent

lamps, lamps of not less than 20 watts with weatherproof hoods (green recom-

mended) spaced on not more than 12-inch centers shall be used. For outlining

with gaseous tubes, either ll-millimeter by lO-milliunpere or lb-millimeter

by 25-milliampere tubing (green recomended) shall be used. (It is recs-ended

that the illuination of the wind tee be by either exposed incaniescent lamps

or gaseous tubes.)



(c) Boundary lights. - The outline of the entire area available for

landing shall be shown at night by boundary lights spaced not more than 300

feet apart. Either series or multiple circuits may be used in electrical

distribution systus serving boundary lights, and such supply circuits shall

be installed underground.

The cable used for boundary-light circuits shall be rubber-insulated

moisture-proof underground cable, with either metallic or moisture-resisting

nonmetallic sheathing and with jute or other suitable fiber serving, and shall

be insulated for at least the maximum open-circuit voltage obtainable on the

circuit. Il'he cable conductors shall be of copper, and for multiple circuits

they shall be of such sise tlmt the voltage drop will not exceed 5 per cent

of the normal operating voltage of the circuit, but in the case of neither

series nor multiple circuits shall they be less than No. 10 B and s. Gage. In

the case of multiple circuits using either a 3-wire closed ring circuit or

a straigit 3-wire circuit, lo. 10 B and s. gage bare copper wire may be used

for the third conductor. Stub cable am wire shall be installed at a depth

of at least 10 inches unless otherwise protected by suitable mechanical means.

(In laying the cable it should be unreeled in place along or in the trench

and not pulled in.)

For series circuits having normal operating voltages in excess of 310

volts, a series transformer (safety coil) shall be installed at the base of

each boundary-light statuard to prevent accident through high-tension current

in event of collision with the light. However, in case the boundary lidit

units are constructed so that the light socket or receptable does not extent

above the surrounding surface or so that the portion of the fixture above the

surface will be knocked over and disconnected in event of collision, the circuit

being automatically reestablished below the surface and the exposed receptable
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auto-.tically closed, or if other equivalent arrangement is provided, the

series transformers are not required. In the case of series circuits with

Operating voltages of 310 or less the use of such series transformers is not

required, providing the maximum open-circuit voltage does not exceed 450 volts.

A series circuit using two constant-current transformrs with the secondary

windings of these transformers connected in series md with both the point of

connection between these two secondary windings and a suitable point in the

circuit effectively grounded, or other equivalent installation, may be med

without the series transformers (safety coils) providing the operating voltage

am the nximum open-circuit voltage at am part of the circuit do not exceed

510 and 450 volts, respectively. (A grounded circuit should not be installed

without first finding whether it is in keeping with the practice of the power

company supplying the current.)

Suitable weatherproof units with either plan or prismatic globes are

required for the boundary lights. Sucn units shall be so constructed and in-

stalled that the light will be visible in all direction and at all vertical

angles from the horison to the zenith with no blind spots mid shall be so de-

signed as to prevent moisture entering the fixture and either grounding or

short-circuiting the unit. On all series circuits these units shall be pre-

vided with cut-out sockets. In event of l-p failure such sockets are neces-

sary to reestablish the circuit in the case of straight-sari” circuits, and

in the case of series circuits with series transfa'mers (safety coils), to

short-circuit the series transformer secondary. (in open-circuited secondary

sets up electromagnetic waves of such a frequmcy as to interfere with radio

reception in the i-ediate vicinity.) rho extreme height of the lidit source

of boundary-light units above the adjoining surface of the landing area shall

not exceed 3 feet.
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Either clear or yellow lights shall be used in the boundary-light system,

excepting as follows: Where the entire field is not available for landing in

all directions at all times, green lights shall be so placed in the system as

to indicate clearly the ranges of each landing strip or runway.

On multiple circuits, lamps of not less than 25 watts shall be used for

clear and yellow lights and lamps of not less than 60 watts for green lights.

In the case of series circuits, 8-2495, 6.6 -npere, 500-an lamps shall be

used for clear and yellow lights, and 1,000-lumen lamps for green lights. Dif-

fusing globes or frosted lamps shall be used fa.- all clear liglts to prevent

glare. Gaseous-discharge units, such as neon lmnps, showing an intensity in

all directions in the upper hemisphere at least equal to that of said incandes-

cent units may be used in lieu thereof. Said gaseous-discharge units shall

conform to the color requiraents set forth in the preceding paragraph, and

shall be so designed that the color will be permanent regardless of any low

temperatures that may be encountered in service.

Boundary-lights shall be so constructed as not to collect rubbish. and

shall be day marked in the manner described in section 4 (e) under Basic Re-

quirements. Said units shall be kept clear and surrounding vegetation shall

be trimesd in such a manner as to insure no interference with the visibility

of either the liylts or the mhrs.

Obstruction lights marking pole lines or similar obstructions adjacent

to the landing area will not be accept ed in lieu of boundary lights. (In mak-

ing night landings may pilots rely on the boundu‘y lights be certain extent

to indicate the plane of the landing area, hence it is important that the

height of boundary lights be not more than 3 feet. Also, the low boundary

lights are of nterial assistance in preventing collision with fences an! other

obstacles when planes are taxiing near the edge of the landing area.)
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(d) Obstruction lights. - All obstructions on and in the vicinity of

the airport, including airport buildings am structures, shall be clearly

aarked with red lights which may be either incandescent lamps with red shades

or gaseous-discharge lamps of distirctive red color. obstruction lights shall

meet at least the -ttage, lumen, and candlepower requirenents specified for

green boundary lights. (In the case of big: obstrmtions, the use of more

powerful lights is recur-sanded. Special lights are required for marking cer-

tain obstructions crossing navigable waters in the inediate vicinity of air-

ports as hereinafter specified.) Suitable weatherproof units shall he med

and shall be mounted in each case above the higiest point of the obstrmtion

or on poles 1 corresponding height placed alongside thereof. Illhe use of a

flashing mechanism in connection with the standard obstruction lights is not

required; however, if such a mechanism is used, it shall be so designed as not

to interfere with radio reception in the vicinity. Obstruction lights shall

be placed on separate circuits from other field equipmnt and lighting install-

ations, except that they say be included on the boundary-light circuit.

The obstruction lights mkirg each individual hangar or other long

building contiguous to the landing area shall be placed not more than 300 feet

apart. In nkring a pole line an obstruction light shall be placed on each

pole along the airport and on at least three poles beyond the airport in each

direction. In case there is more then one pole line along the suns side of

the airport the obstruction lights shall be placed on the poles of the highest

line. he obstruction lights shall be placed on and poles and on corner poles

as the burning out of a single light in such locations may lead to serious re-

sults. the spacing of lights aarking such obstruction as a row of trees

shall be not more tbn 500 feet.



All tall isolated obstructions in the vicinity of the airport exceeding

100 feet in height, such as radio towers and masts, flagpoles, trananiseion

towers, water towers, chimneys, an other tall strutures, shall be urhed with

at least two red lights placed directly above the obstruction and with red

lights mounted on diagonal corners at two-thirds the height and also at one-

third the height of the obstruction in such manner as to be visible from all

angles of approach. In lieu «1' such red obstruction lights, chi-nays, water

towers, and siailar structures may be marked by adequate flood lighting. It

is reconended, however, that the red obstrmtion lights be med wherever

possible.

Supporting towers of transmission line spans crossing navigable waters

in the imediate vicinity of airports shall in each case be nrked at the top

with a red light visible in all directions and consisting of two ZOO-dwatt lasps

aounted in a SOD-millimeter airways electric obstruction lantern or other e-

quivalent apparatus. In addition, red lights consisting of loo-watt lamps

aounted in waterproof globes shall be installed on diagonal corners at the

one-third and two-thirds heights of the towers in such manner as to be. visible

from all angles of approach. The catenary of the transmission line shall be

night marked by one or more 24-inch parabolic directional projectors, as con-

ditions may require, mounted on the supporting towers in such a manner as to

mow the location, direction, and height of the wires. The projectors shall

be of sufficient candlepower adequately to marl: the crossing by the indirect

illumination of the beam,shall use leaps of not less than 1,000 watts, and

[hall be equipped with lamp changers.

Bridges crossing navigable waters in the immediate vicinity of air-

ports shall, in addition to the lights prescribed by the Omissioner of Light-

houses for marine navigation, be provided with obstruction lights for air



-25-

navigaticn as follows: The highest point of the bridge shall be marked with

a red light visible in all directions and consisting of two zoo-watt lamps

mounted in a 300-millimeter airways electric obstrmtion lantern, or other

equivalent apparatus. Should the bridge have several high spans or towers,

such red lights shall be installed on each It the high points fuming the

obstrmtion.

The Secretary of Commerce may require the adequate lighting of any ob-

structions in the vicinity of an airport if, in his opinion, such marking is

essential for the safe operat ion of aircraft from the port.

(e) Illuminated roof markings. - At least one hangar roof, or other

suitable area, shall be marked in the manner set forth in section 4 (c). said

urkings shall be illuminated by outlining with exposed incamescent lamps,

gaseous-discharge lamps (neon tubes, etc.), or other equivalent appartus,

preferably placed along the center line of the strokes of the lettering and

other symbols. For outlinging with incanlescent lamps, not less than lOdwatt

clear sign lamps shall be used, and lanps shall be spaced from 8 inches apart

for 6~foot letters to 12 inches apart'for 12-foot letters or larger. In case

it is desired to use colored lamps, not less than lb-watt lamps shall be used

for yellow and not less than 25-watt lamps for green and red. Gaseous-dis-

charge tubes shall be either ll-millimeter by lB-milliampere or lS-millimeter

by 25-milliampere tubing.

A flashing mechanics may be used in connection with the ligiting equip-

ment for the roof markings, providing such mechanism is so designed as to

came no interference with radio reception. In case a flasher is used, all

parts of such markings shall be flashed in unison. The minimum duration of

flash shall be not less than 5 seconds and the maximum eclipse period between

flashes shall not exceed 10 seconds.
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The presence of illuminated roof markings on an airport building does

not eliminate the requirenent fcr marking said building with suitable obstruc-

tion lights.

(f) A ceiling projector. - For use as a ceiling projector there is re-

quired an incandescent searchlight with a parabolic reflector of not less than

12 inches in diuneter and with at least a 259—watt leap of the concentrated

filament type used for spotlight (r headlight service and a stray light shield

giving a beam spread of not to exceed 7°(preferably not more than 6°), or an

equivalent apparatus. (Projectors limited to these minimum requirements will

not necessarily be large enough to handle the needs of every airport. In some

cases, depending upon local conditions, it may be necessary to use units up

to 24 inches in diameter and with 1,900-watt lamps.) The ceiling projector

shall be mounted on a yoke with a quadrant or other suitable means fa.- ele-

vating and holding the light at the preper angle. In case the projector is

used in such a runner as to necessitate the measuring of vertical angles, an

inclinometcr, transit, or theodolite shall be provided, or in lieu thereof

an alidade so graduated and installed as to give direct readings of the ceil-

ing height.

(3) Landing area flood-light system. - This system, which may consist

of one or more units, shall be such as to provide an even distribution of

illumination (free from abrupt changes in intensity and from diadow areas)

over the entire usable portion of the landing area. There shall be sufficient

intensity of illumination to reveal tie details of the surface and make depth

perception readily possible from an altitude of at least 30 feet in the center

of the ligited area. The minimum intensity of illumination over the usable

portion of the landing area shall be not less than 0.15 foot-candle, measured
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at each point on the vertical plane of maximum illmnination.

m. flood-light system shall be inediately available for use trough

the Operation of control located at convenient point aid shall be sufficient-

1y elaborate or flexible to permit landing under all conditions of windsdi-

rection winiout the necessity of landing directly toward the light source.

There shall be sufficient light to illuminate objects mid obstacles in

the mediate vicinity of the airport in the direction of the been, and the

flood-light unit or units shall be so designed mid installed as to eliminate

glare snd blinding of the pilot.

Units shall be mounted as low as possible consistmt with the contour

of the landing area, shall project a beam of small vertical divergence with

sharp cut-off at the top and with top of beam as nearly parallel with and as

close to the surface of the landing area as practicable. units using more than

one lamp stall be so constructed tht the failure of one or more laws will not

interrupt the service of reuining lamps. When more than one unit is used,

each unit shall be separately fused or other suitable provision shall be nde

' to prevent a short circuit in one unit from interrupting service of ether units.

In lighting areas of irregular, wavy contour, the units shall be so placed as

to eliminate shadows.

Where the flood lighting is accomplished from a single light source, an

automatic lamp changer shall be provided to bring a new leap into the focal

position in case of lamp failure. 'rhis lsmp changer shall be so designed that

the reserve lamp is ready to be placed ime Ldiatcly on the line. In lieu of

a lamp changer an auxiliary unit may be provided which will give sufficient

light for safe landing of aircraft should the major unit fail, mid which will

produce a minimum intensity of illunination of not less than 0.035 foot-candle,

measured at each point on the vertical plane of maximum illumination, over
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the usable portion of the landing area. Ii'his auxiliary unit, if not in opera.-

tion with the major unit, shall be so designed as to be twned on automatical-

ly without interruption of service, and shall be located at or near the major

unit in order to avoid confusion of the pilot due to sudden and unexpected

change of location of the light source. In event said single light source is

a high-intensity are neither an autasatic lamp chmger nor an auxiliary unit

is required, providing the flood-light unit is at all times operated under

the care of a competent attendant to see that carbons of sufficimit length are

in place each time the light is turned on and that the arc is kept functioning

”Parks

In case the landing area exceeds the sise required for a class ”1" rating

at the altitude in question, the area to be flood lighted in the manner herein-

above specified shall meet at least the sise requiruents fa- a class ”1" ra-

ting, but need not exceed these requirements, except in the case of landing

areas receiving a class "'1'" rating. In such cases, the area to be flood lighted

in said manner shall meet at least the sise requirumts for a class "a" rating,

but need not exceed these require-ants. It is highly desirable, however, that

the entire lending area be lighted.

(light operations are facilitated by the flood lighting of loading areas,

hanger aprons, and taxim leading from aprons to landing area. While it is

not required that the exterior surfaces of airport buildizgs be flood lighted,

the exterior ligiting of one or more outstanding buildings will add to tlm gen-

eral visibility of the airport. Units for such exterior flood lighting should

be so installed as not to produce a glare that will interfere with plans us-

ing the port.)

(11) All-night operation of lighting equipment. - The airport beacon,

wind-direction indicator lights, homily lights, obstruction lights, ltd. roof-
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msrking lights shall be kept burning all night (from smset until sunrise)

every night. (It is preferable that this equipnent be kept burning from one-

half hour before sunset until one-half hour after sunrise.)

(1) light personnel. - Attendant available upon request.

Earthwork

“Birough the use of field notes a tepographic up of the present field

was readily smde and it disclosed the fact that in obtaining the future sur-

face no danger existed of exceedirg the maximum grade as stated in the speci-

ficat ions. In fact, it was to be a more or less difficult problem to cheaply

drain the area, so small were the slopes.

The following is a description of the method med to compute the future

elevations of the ground surface, the amount of earth fill. Profiles were

drawn of the runways and a grade line establislmd for each, tqking care that

the intersections were of the same elevation. It was necessary to vary the

grade on three runways in order to arrive at approminmtely equivalent values

of cut mid fill. On two of the runways the difference of grade was enough

so as to necessitate transition came from one grade to the other. The run-

ways were then laid out in position on the topographic map and future eleva-

tions reca-ded on them. By means of these elevations future contour lines

were drawn. 'i'he earthsork was then computed by the borrow pit method, the

unit being a one hundred foot sqmre. The results were as follows: 89 ,682

cubic yards of out, and 90,743 cubic yards of fill making a difference of

1,061 cubic yards. rhis is ignoring shrinkage factor and runway excess earth

out. «he runway out is 17,167 cubic yards making a total cut equal 106,849

cubic yards. The total fill necessary, using a shrinkage factor of ten per

cent, equals 99,817 cubic yards or an excess cut of 7,032 cubic yards. This

can easily be disposed of in the south vest corner of the field which is not
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shown as graded in the sheet of computations.

The Drainage System

Because the soil of the airport location is of a clay loam type,

and the fact that there is a clay bed three or tou- feet below the surface, '

made a very elaborate and compact drainage system necessary. The laterals

which are 5-inch‘vtile arerun into the submains at intervals of fifty feet,

but since some of the laterals run off from the submains at an angle, the

width of field drained is slightly less than fifty feet. However, the fifty

foot drainage strip was used in the calculations providing a small safety

factor. The laterals were placed on an average of two feet below the sur-

face, and as often as possible angled into the subtrains to reduce head loss.

A value of 0.25 inches per hour was chosen as the amount of water that

would percolate down to the tile placed at an average depth of 2 feet. a

heavy sod would probably increase this value a little, but considering the

heavy clay soil it seamed a safe value. The field will have a general slope

from the north east corner down toward tin river, and the subnins were laid

accordingly. Because of this gemral slope down toward the river, the run-

way drains on the north side of two runways were made a little larger to

take care of any surface run-off dring intense storms.

3W

An asphaltic concrete runway was chosen md designed for several rea-

sons the principal one being economy. It was felt that as the field was not

to receive a transport rating, concrete would be too.expensive and asphalt

concrete surface would be adequate. This type of surface would also possess

to a certain degree a resilient characteristic helpful in easing the impact

of landing. A crown was given to the runways to shed rainfall quickly and
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completely, the water being caugxt in ditches inmediately alongside of the

runways, containing tile at the bottom and completely filled with gravel.

- These gravel filled ditches also serve as transition strips from runway to

sod and as marbrs of the runway edge. (the dark runways are more visible

mien whitewash is applied to the gravel in the side ditches.

Wind Velocity
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loath : Average miles 3 maximum ; Direction of 3 Year of

: per hour : Velocity : minus : Maximum

w 8 3 z 3

January 11.4 28 N I 1911

February 12.4 34 l I 1918

larch 10.8 35 I 1929

April 10.7 27 s E 1918

fly 9.5 30 N I 1914

June 7.9 27 I E 1911

July 7.1 27 II I 1921

August 7.3 20 N W 1929

Septuber 8.7 21 S 1927

October 9.1 26 I I 1916

lovember 10.9 30 s I 1918

December 9.6 27 S I 1924

Conditions Affecting Visibility

lonth 2 Cloudy Days 3 Dense Fog

: :

January 18 1

February 14 1

March 14 1

urn 12 0

Hey 11 1

June 7 1

July 6 1

August 7 2

Septaber 9 2

October 12 2

Novanber 18 1

December 20 l
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Precipitation

 

 

 
:-

Month. 3 Number of days with

.01 or more

 

January' 14

February 11

larch 11

April 11

Hey 10;

June 9

July' 7

August 8

September 8

October 9

November 11

December _12

W
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lumber of s Runway a Submain.s Area ink: 0.F.S. : Total O.F.S. 3 Diameter

 

3.933

laterals 3 Drains a 3 Acres a 3 a of tile

I I 8 I 3 8

(1) .80 10"

(2) .30 10"

14 19 2.88 .73 2.33 16”

2 21 .817 .208 .208 6”

2 21 .916 .231 .439 8”

4 21 .916 .231 .670 10”

3 - 3 22 1.223 .309 .309 8"

4 - 4 22 1.703 .43 .739 10"

4 - ‘ 22 2.10 .528 1.267 12”

4 -'4 22 2.93 .73 2.017 14”

4 0’4 22 3.60 .91 2.927 16”

4 0’4 22 4.22 1.063 3.992 18'

2 20 1.29 .326 4.318 20”

20 2.349 .670 4.988 20”

31 1.143 .289 .289 8”

3 30 .722 .182 .182 6'

3 30 e372 .143 .327 3”

29 .616 10”

2 -’3 29 1.67 .422 1.038 12”

3 0'3 29 2.04 .314 1.352 14”

3‘- 3 29 2.37 .398 2.130 16"

3‘0 3 29 2.69 .68 2.830 16”

3‘. 2 29 2.87 .720 4.313 20"

3 28 .383 .147 .147 6"

3 28 .313 .130 .277 8”

2 27 .77 .194 6”

3 27 .87 .220 .414 8"

3 27 .69 .173 .387 10”

26 3.180 20”

4 ~>4 26 2.82 .711 3.891 22”

2 ¢>2 26 2.29 .377 6.468 22”

3 C 3 26 3.37 .910 7.378 24"

3 23 .220 8"

3 23 .316 .336 10”

3 23 .332 .888 12”

3 23 .236 1.144 14”

2 23 .270 1.414 16”

2 23 .288 1.702 18”

3 .80 10”

4 .46 8"

3 1.26 12”

6 .46 8”

7 « 1.72 14”

8 .46 8”

9 .80 10”

24 18"
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ma Im 3 mar. 11'an 3 3.7.3. 3 gm 0.3.8. 1 SIM!“-

 

baterals j Drains s 3 Acres 3 a a of tile

2 24 .678 .170 4.103 20"

I 24 1.68 .423 4.328 20"

3 24 1.20 .302 _ 4.830 20"

23 12.208 28"

10 .80 10"

11 .46 8"

12 1.26 12"

13 .80 10"

14 2.06 14"

13 .46 8"

16 2.32 16"

3 32 1.06 .268 .479 8"

2 32 .913 .231 .710 10"

4 32 2.33 .392 1.302 12"

I 32 2.24 .3“ 1.868 14'

I 38 2.63 e3“ 2.333 1"

1.77 .448 2.881 18"



Estimate of Cost

Excavation 106,849 on. yd. 630¢ $26,904.60

Drain tile:

6” 9’ 800 ft. C 9¢ 72000

8" - 9430 ft. 6 15¢ 1,414.50

10" - 10,980.ft. 0 23¢ ,2,525.40

12' - 1,330 ft. 6 30¢ 399.00

14” - 700 ft. 0 45¢ 315.00

16” - 1400 ft. 0 52 ¢ 728.00

18' - 750 ft. 6 57¢ 427.50

20” - 1320 ft. 6 62¢ 818.40

22” - 300 ft. 0 67¢ 201.00

24" - 480 ft. 0 72¢ 345.60

28" - 30 ft. 6 80¢ 24.00

Manholes 9 a 340.00 360.00

Trenohing 107,470 lin. ft. 0 700 per rod 4,559.00

Gravel 274.00

Runway:

Grading 6 30¢ per cu. yd. 5,150.10

Pavement - asph. concrete 43,260.00

- binder 77,250.00

Grass seeding 500.00

Hangar 12,000.00

Office a fire fighting equipment 6,000.00

Gravel for parking lot 1000 cu. yd. 0 81.00 1,000.00

Lighting:

Beacon 550.00

Ceiling projector 350.00

Flood lights 2,500.00

Boundary lights 3,000.00

Wind indicator 300.00
 

Total 196,426.80



 

 

 

 

 

 

 

 
 

 

.96

 

 

 
 
   

 

.95

 

 
  

 

o
\
°

 

    92.O

  

 .9]

[.53

  0.5

90.45-

 

90.“ as

 

  

 

  63:2 1,“;

./%
   

 
6.9-.

.66 

                       
 
 

diva 200 - 300 400 5'00 700 100 .900 . I000 ' .1/00 /2 00 1300 I400

 

‘00  
.2300]

  

' Pear/219W!”

0;: PUNWA)’ B

., Page

Orrw's'o MUN/(IPAL Axle/Do 7‘ _ ‘

wrong/mess . . .

”0420mm«Scars/'7M ”€776.81 5645/ is"?

flawed-ew- ' .f-Iw

  

.‘ , I I II,;I:IIy 'I -I ‘I: I . II :. II II ,, III I . I .'

I . ’ IIII .' . v m I ' » - v : ,.: ,_ , n “ . r

. . ; 1'. . w, .,

, @94qu , ,.4 , . ,
' '. ‘I ‘I'H‘ ‘ " . 1 . a ' ‘ H ‘

' 4 " 4 ‘- , ' . . ' ' .x v‘ ,.

V . I II I I I

 

  

 

 
  

   

 



 

  

 

 

 

 

 

    

 
 

  

«i.

3%“:

f'fifimmmi";

“L”. W

“limit;

.I.III I ”4

:Crlgory/V ’ ” a ,.
,/ Imlr‘axqsfl—a . _. -.-, . ._ x ‘ ‘ .. . "..-_ . ,. ,. 1,, "iiz‘y‘: II

, 4 44 I: 2AAGVVV42P v I: a 5:3:5’ BLACK BflSE I. 1‘" ~ 5 §:::-- '_\_\£4/A7“0 (em/EL
.. I

”‘3 $4.." / ,;
v --'.-"—'.. 3,

- . 76’3914A/K ’93 0': ,,
. . _‘ . 6”DEWMI 7711'— I ”7 E 1.0;. 6 OHM" 7'/££-

2"Xé'-'P1.9NK I ~ _ J F"I

— , 50’ : V 50’ ' 1

93/1/4sz cozvcpz‘75

Asp/zo/f 6.6 %'

F/Y/er' /6-35% (2055 SECTION 0r— Panama]

‘Sq/za’ /6. 70 "/0 FOR,

57‘0/29 60.35% 014/0550 MIMI/OPAL 14/43/9097

‘ ' Orvo330/ MIC/1,

BL46% 5456- .oesgma 53,.- . 5/24/34

. Bifumerz 47‘06 ‘70 432’ I’M

Sdfld/DUSS/hy 7‘6”? Mes/r Se/Ve/ /5f030 % /aW fi‘rflgiwr’

57‘apefl’e/c7/hea’ an {9/7 mask Seire} 642% 54”/0 ' 1

. LWWWM _

W”WWfiW5%3! ".'W

HawWWWMni' . 4 .‘

 
 



 

 

 

 

  
   
 

  /

 

 

 

 

 

 

 

 

 
 

 

 

 

                         
  /4-00 /500 ' lama 2000 7x00

    

. \ l V D __ I ‘ ‘ ‘ . .

) t; \(0 u

‘ ‘ . x a I. , ». ". ,
H . ‘ ' ' u' ‘ I ‘ Z I: ‘. V ‘ t L'

'1‘ ‘. . I . . V ‘

‘1 ‘ ‘ ‘ K “.»h "".I-1‘f ‘ .5 \

H) 5“ ‘ ,‘ "- f.....) ”\ "'0‘ h‘

u... M4 mx I' "' - ' ' ‘ L- ..L‘ L'-‘ 'VAr:__w~¢,¢v.Wg... r..‘vr.c_v:-_3-$~s¢w1v:nasiysl‘czfilw-wm-71‘1““.,3?:.‘Ifi'fl‘W‘fl-fi'o.‘-'.-rl,$a‘a’.."-'"“v.

,

£5?

v. . 1 '1‘ '-"_ I‘ ~" 4 u 1;..- u.~ -‘

r" " 4 .-—'»' "a" 0 a 515-77”: .¥‘* 8

‘ ‘ : "“1"; \‘ ‘r'v ' l .
-|' ' ‘ .-— :1

x 'f‘ 7 3'." . '-

4 ' I s '.. . . I

._ 4 , _ ’ _ E b .
I .I. I. , II 4 V . . $4.; +_ _ . gm . . ,

. ‘0‘ o . . - ~ .- . .-' {W 5,. I). ; .

- . ‘ , x . ‘ - , .' '.'¢f~‘v'~-- ..4 . ,. ‘ . .I I

. I . -.' . '. ‘ . .« n .1. ‘. “"1 ... I,‘ LI, J“. .«.- ‘. v F. u:/.ufif "-"h‘

' ' ‘ .- a . -- ":37'.‘ . :u: .: ' , -- . . 7 n‘
' >‘ . ‘ I ' 1 5‘ I . ' _ ‘ ‘y - l I

‘~ ‘ " ' ‘ ' " ' ' ' -‘ ' pf: .

. .' ' “' ’ I N,1-.

Orrosso MUN/61PM.‘ 2959100197*" 7‘

0140.550! M/cxf. I " ' ' ' ' ‘ ‘

Sea/93::- )Yox//'zon7‘o/ /’3'-‘/00’ Kerflcal - I ”.=-'I,.3 ’ _

Desfynedéys 4‘19. «2241.417 . I " "I I {33/34
  

'- c

_‘ JII '.. .4 s . - . I "‘n‘ — 4
‘ , I .' . 4". .-'¢-.-_ :1 I I ..A-

‘ InI . _ .‘o-l. ‘ . o _ Ia.“ 1”,"; I: ..P‘

.I . . . -‘. o. .

‘ -’ "J‘E-v'i... M ( M. ' ' 'J he?“ ' H‘.
V ‘. r. .~ .. v ~ a

}-2 A 4' . . . .
. ' k ' I

l c' u,’ ' y' J 3 .lIL:

’ a ,- ' I ‘ .. ‘n ‘ ‘ V

. I '.. Ii. 1'. v f ) ' '

.\ .I ‘I. t. 1.1. ”II: _t

"£21 - ud ' . - ‘. I- '. :. .

P' “‘ 0’ v

' ' '5 " 4

.‘ l ‘.' t" . A1

- 1 . 5 ‘. "H.,§3

/ o J a .

‘ ' f if» ,.

. ¢ ; ..I‘: . . . I.t

| 6 _ . — '

 

 ‘ - ->!.Mv~A—oadv-.r sq.- ‘Iw\ - ‘ .A.’

  

— E‘I‘:'4'5’.‘3~;73";ih'¥

_ 2.1" t.} . .L‘ -. '

‘1?

v A v. P“;- 1 Ln‘,’

' Hwy? 91:11:39 .«
gm .524;an Wk:

   
 

.I ‘

' ’ "' ’ - “ ‘ “2‘. 42,. ‘ ‘.'_x ‘..3!31'.~.m. '

- ‘ I: ‘ ‘ 7

r .‘ I ‘ ,' ‘I _ q I ’ ’5 -..r ‘%

",J‘ ‘ 'ic v

I ' v " .

.‘ I .

— :9 1:1

‘ O

  

 

 

  

  

 

  
   

  

  



  

 

   

    

   

 

Q ..n , :1 —«v-.-‘I~ , 1 ‘ ‘. , IA, "'. ; 4* \'.——713?. '» ‘ . I », ; - . ,—~.n~I> =ng 1‘ . -'-_w"'.'=' _ . f.‘ wI~ - — ~ 4 m a , .‘fi 7-. ».... . . .." ", 1"“? _ ,_ .I_I.I — ,..»~ . .» . . . .. - .4 »- In“ ‘ ... . - .-. . . A ,' . ‘ -..... .. - H A .. ~‘ .—- VE‘N'" 4a . ' ‘— — ‘.‘atrl. r-- r A-. . v.4" -.—,. ,“"”"V-‘" . .7- WNW~':”"- _'__7 _ _ _ I .A . . . ,_, , w — III-III” I

J. I .- I ‘. I ,I I . . . ,_ v _ . rI._IIIIII .I . I _ , * n- ‘ r - -- II

-‘u o. J , "‘ - v k I

‘ ‘.' ' r l‘ ‘ '

_ l .‘ I I, -. I

. - - _ ‘ . . . CY. . .

‘ .-/ I,
- .1 ‘ - f. iv" 1 It o -2- ‘

‘ Q‘ 7;, , , “-7 7 Y I . .«I .~ I' _ fl- ' A .‘ .4 ‘*:d““Y

. - fit. ”A. ' - ~ * I 7 - A v 3‘ ‘m'
- a .- . -. ‘ I. J

n I

‘

‘-

s

.3“ __II - I II_ _ I — IN I ‘ I .. II I , I I I II ,- I I I I II ., I . I . . I I I I I . I I I I I I '_ _ ...J . .I I‘HLP- II \"_; .I:I‘v ‘ _I.\III'IO§ Z

.!--’ ‘-_',€v’3,‘."|-' _ . '3'.’ *3 -' _' I..'.' ‘ . -, a“ e ..; '-'_ .T ‘. , -_ , - - ‘ ‘- . - , ‘ - _ ‘ ' —' ’ ' " ' H " ‘
lI‘I a' 'I“‘ a . .< > I I - .I- .... ‘| .'1““ I II II v .' I: 5‘ I II I ~‘I ,- . I . I. I I ‘ _ ‘ ‘

\ 'hs \ " 45" I

4

'. I. .

'4’! '.-

I I I I . - -I ', A . . . 1‘ ‘ . _I *1I I!‘ ._ .

' _ _ -. . I . . _ I' I ." . ‘ . . I '.A I‘.I ' _ II . , _.-. . , 1 I.I 'v.' .. .I .1' II , . I I _ . -.
' ‘ I '-' I ‘. . I. . . _ . : 7 '. . .V .. _. . ' . a. . ‘ , _ . . . . ‘ . .

   
   
 

 

  

    

     

  

I» ..- -

' A .
, b ... ,."I Ir.

I,I .‘ .I .

f ‘ ‘ 'J',
o ' . I '4.“ 1 _.

I . v . ’ n .: . .

| I.

1 ‘Jv I \ 9‘3}: "
w _ . II , ._ . -

Is.’ v .' . I’ I‘L'I; I In.

. . . .

I ~\ u _ . .

I .' o l -‘ J W ‘- ‘ ‘
, , u I. n 'r 7' ,

.' '- II » ‘ u , " ‘ I

'I I l‘ ‘ u' I

r , I. _IIv . 3" I I. II. ‘I .I‘

.' -. . . ~ I . . ,’. h .I_ ‘F. I I 1 .. .III.

. 9 ~ .1. F. . , ... " - ' "
V'.""" I .'"""-. .‘~."" u:_‘ ‘5‘} . , I \ . -I . .

.I ‘ ‘- ’ h' c. "'. ‘ ‘ .r ’
lg». v‘ .2} - ‘. 41' .

r . .. -. 0) $ ‘ v "

~I‘.. )3 “ 95:5... 5L, ‘ Jr} A, .‘I'C- .‘ . - h 'I L .

II I‘ I 1: I. . <1. . .-‘ II_ f A ' ‘1 u,

_ , .
‘ . .‘ v I: I { .

L. ,' r‘ . .
.I . :‘.

I ‘ .I ’L‘ ' ' < v ' . -, a
\- .. .1. . - A . l ' 4 y ..

:f' ' ' .' ‘ I
, ‘ " .' l '. n

. . 4“ . . . .,

p , 7 .v f .

.,
A I k

‘ p, I o .. .. . . - . ‘7 ,. - i A .’ . "
I . I. .‘ L , I i . _ -. H II '. .- , _'-' . v - .. I .- ,I ‘. -. '. II . . , .‘

VH3 I " I .. I _ ‘ l‘ . 7 : .' I.‘ ‘. O -.‘¢h ‘" .- '3‘ a - .- - _ ' ,
.,.' I . ,y. _ . .~. II _. II, I . . II . I _ J I I. , .

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

  

r 5 ' "
". ‘0 " k I

t' o ' 1:.” ;‘?‘ _

 

 

    
  

  
I A, ' ' ‘ I o

0‘ _ . ' _

3 W J' " u , I I .4 1. - ,
.1'.‘11 . I I. I - I IIII-IMI ;" .

‘ ‘1‘". ' "w' "5' V': -' ‘ ‘ ’i j. ' ... . \T V " '-‘ k ’l.5 "‘ .. . 8 - " » .. y —. . .. . .- v‘

-'. , ‘ a‘. ”5-" K in“ “. “H4 TEX-“39% S--‘- a

II .

I ,. ‘ J) _ ,.- ‘._" ¥ c’rv 5 ,‘ ‘ ,_.' . ' Ar: "‘.‘A‘l '

‘ I V‘ ; ‘ I s" t ’ ‘ \ '6." I ’3 3"...“- «fi: “'0'. "fi<~ 316- l'» ‘ \”

I“ I . . 7' -. , J 7 It}. . ‘ - f.“ . in)": 3"! ‘f_(I.I .'

. r ' , ‘ > .
v t I . 93 - I I

til: ... I I u‘    . # I

 

 

L, J , - 92

 

 

 

 

I ‘ {.03

’ w > 0.7: , Pea/FILE“ .I/IFW

.f' ~99 \V -/ ‘70 I\ \ // " 0F- EUNWR/ C

 

 

 
 

 

 
. Foe

6.9 < \J i—

i. 66 14/0550 MUN/0,96% MIG/7097‘

. <37 0W0539 M/ay.

jco/ea'I/01/22on fq/ /"’*/00’ {/é’r‘f/t cr / / ”"2 ’

2857/?ed ‘5] .4 3.471% / aJay: $494

 

 

 

 

6.5"

 

 

 

                      
              
  
 



 
 



‘ v

. o

u. ‘ ,-

.. n

n . '.

f.

O
I ...

v , '
d

2-. -
‘

I

A
u I

i

v

v

5‘

0‘

.,

‘ .

.

~

.

‘

-.
..

.

a

.

.

..

.5

- ‘L

I ‘

r ” " ', .

‘

N

o

. _

‘A

.

8

' h

‘x

- -

‘.

'—

‘i

-

L V

, .

.

‘-

I"

O

n.

-.

o

I

‘0

‘

~ ‘-_

‘I

<‘ '

I"

.

. -

o

..

..

tjf‘r

HH
1

I
2

1

930

IKJIitpblv Y‘

LLHI!
78174

  


