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CHAPTER I . INTRODUCTION 

1. BACKGROUND. An important seasonal factor which influences a i rpor t 
safety i s the approach a i r p o r t management takes concerning the removal 
o f snow, slush and i c e on the a i r p o r t ' s operational surfaces (runways, 
taxiways and a i r c r a f t parking a r e a s ) . The presence of snow, slush and 
ice on the a i r p o r t operational surfaces often resu l t s in hazardous 
conditions contributing to a i r c r a f t accidents, incidents and reduced 
t r a f f i c volumes including delays , diversions and f l i g h t cancel lat ions . 

2. SAFETY. The percentage of a i r c r a f t accidents in the United States in 
which snow, slush and ice have played a part has been s ign i f i cant , 
especia l ly when the number of months and regions in which they could 
occur are considered. C i v i l Aeronautics Board {CAB) s t a t i s t i c s for 
a recent 5-year period reported 6.4 percent of a l l U .S . a i r c a r r i e r 
accidents involved snow, slush and/or i c e . In 1972 and 1973, the 
National Transporation Safety Board s t a t i s t i c s reported 317 general 
aviat ion accidents that had snow, slush or i c e on the a i rpor t operational 
surfaces as a causal fac tor . There have also been a number of incidents 
caused by snow, slush and i ce at a i r p o r t s , which, while they did not 
cause damage to the a i r c r a f t or personal i n j u r y , did create some expense, 
delay or other inconveniences. Prompt and complete snow, slush and i ce 
removal could poss ibly have prevented many of these accidents, incidents 
and delays . 

Chap 1 
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CHAPTER 2. SNOW, SLUSH AND ICE CONTROL 

3, GENERAL CONSIDERATIONS. 

a . Effect ive snow, slush and ice control begins long before the onset 
of winter . One of the more important considerations for e f fect ive 
control of snow, slush and ice i s the formulation and implementation 
of a good a i rpor t snow removal plan. Suggested items for inclusion 
in the snow removal plan should include the person(s) responsible 
for the snow removal operations, which runways and taxiways are to 
receive the highest p r i o r i t y , when to s tar t the snow removal operation, 
notifying the a i rpor t users on a frequent and continuing basis of the 
exist ing conditions, a l i s t i n g of a v a i l a b l e snow removal equipment 
and equipment obtainable in emergencies, e tc . A sample snow removal 
plan is included in Appendix 1 for use at Basic and General Transport 
Airports as defined in AC 150/5300-12, Airport Design S t a n d a r d s -
Transport A i r p o r t s . The formulation of a snow removal plan should 
not be construed as mandatory, but only a suggested tool to ass i s t 
in the control of snow, slush and ice on the a i r p o r t . 

b . Today, at many a i r p o r t s , Snow Committees have been formed and have 
demonstrated their effect iveness in snow removal e f f o r t s , espec ia l ly 
with regard to insuring that selected runways, taxiways and ramp 
areas are kept operat ional . Snow committees general ly operate under 
the direct ion of the a irport manager. At a i rpor t s having A i r l i n e 
Fl ight Operations Departments and/or Fixed Base Operators, consider­
able technical and meteorological expertise can be made ava i lab le 
through organized "Snow Committees." Such committees are not only 
valuable in day-to-day snow removal e f f o r t s , but may be of consider­
able assistance in evaluating long-range equipment requirements and 
spec i f icat ions , including select ion and use of chemicals for a n t i -
ic ing/deic ing purposes. Pr ior to the onset of winter , a meeting of 
the Snow Committee should be convened to b r i e f a l l concerned parties 
of the planned snow and ice control operations for the ensuing winter 
and to cr i t ique the past winter ' s operations. This meeting should 
include such persons as representatives from a irport management, 
Fixed Base Operators, A i r l i n e Fl ight Operations Departments, the air 
t r a f f i c control tower, the National Weather Service , the Flight 
Service Station, the FAA Airway F a c i l i t i e s and any other interested 
or concerned part i e s . 

4. SNOWFALL. How much snow i s necessary to es tabl i sh a need for snow removal 
equipment on an a irport? 

a. The incidence of snow, the average depth of snow per storm, the 
density of the snow, and the volume and the nature of the a i r t r a f f i c 

Chap 2 
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served by the airport are factors to be considered in establishing the 
need for purchasing snow removal equipment. 

b . Weather data, as published by the National Oceanic and Atmospheric 
Administration Data Service, indicate that communities having a mean 
annual snowfall of 15 inches or less generally receive deposits of less 
than two inches of snow per storm. Communities having a mean annual 
snowfall of 15 inches or more have an average snowfall accumulation 
per storm ranging from two to six inches. Normally, it would not be 
economically pract ical to provide large amounts of expensive snow 
removal equipment which may be needed infrequently or for a very short 
period of the year. Airports receiving less than 15 inches mean annual 
snowfall and serving piston-engine a ircraf t only, or serving CAB-
cert i f icated a ir carriers with two f l ights or less per day may find 
contracting their snow removal capabi l i ty would be to make arrangements 
with nearby communities or earth moving contractors for furnishing 
snow removal equipment on a pr ior i ty basis during periods of snowfall . 
Many airports have found contracting for snow removal as a means of 
supplementing their own snow removal crews economically advantageous. 
The contract crews are normally assigned to nonaircraft movement areas 
and the a ircraf t parking ramps. Airports who contract their snow 
removal operations should require the equipment operators to be tota l ly 
familiar with the areas they are assigned to c l ear , part icular ly during 
periods of reduced v i s i b i l i t y , as well as a l l applicable airport 
operating rules and regulations. In addition, the operators should 
be qualif ied and experienced in the operation of the equipment they 
are assigned. 

c. Figure 1, page 14, i l lus tra tes record data on the mean monthly total 
snowfall for selected locations in the contiguous United States. This 
type of data gives an indication of total snowfall and number of months 
in which it occurs. This information and the data shown in Figure 2, 
page 15, showing the approximate dividing line for 15 inches mean 
annual snowfall may be used for determining the f e a s i b i l i t y of purchasing 
snow removal equipment or contracting snow removal operations. 

5. ICING CONDITIONS. 

a. Ice formed by freezing rain or sleet is generally rare as compared to 
the frequency of icing conditions caused by the alternate melting and 
freezing of snow during the cold months of the year. The periods when 
snow accumulation is of insufficient depth (general ly less than one-
half inch) to warrant removal, combined with temperatures alternating 
above and below 32 degrees Fahrenheit presents the greatest probabil i ty 
of ice formation. Icy conditions on paved operational areas can occur 
with l i t t l e or no warning during these periods due to minor fluctuations 
of temperature. The winter u t i l i za t ion of airport runways may be in­
creased by using remote runway surface condition sensors to deploy ice 
control equipment and chemicals more ef fect ive ly . These sensors transmit 
runway surface temperatures and are used to determine the timing of 
chemical application, part icular ly in the effect ive anti- icing mode. 

Chap 2 
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b . Unlike new f a l l e n snow, compacted snow and ice cannot be completely 
removed by mechanical means. There are two primary reasons for t h i s . 
F i r s t , the texture of the pavement surface , in part icu lar the 
porosity, permits entry of water to the sub-surface areas prior to 
freez ing . Secondly, the adhesive strength of ice to pavements can 
be as high as 80 to 120 pounds per square inch ( p s i ) which i s closely 
approaching the tens i le strength of the ice i t s e l f . An attempt at 
removing ice by mechanical means alone may r e s u l t in damage to the 
pavement surface . 

c. Unless procedures are established to promptly remove accumulations of 
snow, the formation of lce -r idges and/or mounds of hard-packed snow 
on the runways, taxiways and part i cu lar ly on a i r c r a f t parking aprons 
may occur. The primary cause of th is problem i s delaying the start 
of snow removal operations, thus, al lowing a i r c r a f t and snow removal 
equipment to compact the snow into r idges that are hard to remove and 
then not removing these r idges pr ior to the thaw-freeze cycle con­
verting them into ice . Frequently, these ice -r idges and mounds of 
hard-packed snow w i l l cause damage to the landing gear during the 
landing and take-off r o l l and while tax i ing . Two of the major 
problems that these hazards present are poor braking action and loss 
of d irect ional control , possibly being the causal factor to an 
accident. 

d. Of a l l problems encountered during the winter season one of the most 
c r i t i c a l and damaging to a i r c r a f t i s the accumulation of s lush. 
Severe direct ional control and s l ipping d i f f i c u l t i e s are always 
potential problems caused by s lush. Slush melts and creates pools 
of water and freezes on wheels, landing gear , landing gear and f lap 
actuating mechanisms, f l aps , control surfaces , etc . I t i s exceed­
ingly d i f f i c u l t to manage and should be worked with certain types 
of equipment. 

e. Slush occurs during a snow storm when surface temperatures are above 
32 degrees Fahrenheit or a f t er a snow storm when ambient temperatures 
r i s e above 32 degrees Fahrenheit. The operations for slush removal 
are much the same as those for snow removal, except that the snow-
plows should be equipped with rubber or p last ic snowplow blades. 

6. SNOW AND ICE CONTROL. 

a. An often mentioned and frequently researched method of snow and ice 
control i s the proposed construction of heated runway, taxiway and 
a i r c r a f t parking ramp pavements. With suff ic ient energy input, 
dependent upon climatic conditions dry pavement conditions could 
be maintained regardless of the severity of the weather. While the 
construction of heated pavements i s technically f e a s i b l e , the con­
struct ion, operation and maintenance of such a system i s cost 
prohib i t ive . 

Chap 2 
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b . At present, the most economically e f fec t ive method of snow and ice control is 
the complete removal of a l l snow from the operational surfaces by 
mechanical/chemical means to prevent the thaw-freeze cycle previously 
described. The appl icat ion of ice prevention/deicing chemicals is suggested 
for removing any res idual snow, compacted snow, or ice remaining after the 
i n i t i a l mechanical snow removal operation. 

c. FAA Advisory Circu lar 91-6, Water, Slush, and Snow on the Runway, suggests 
takeoffs not be attempted by turbojet a i r c r a f t when standing water, slush, or 
wet snow greater than V 2 ~ i n c h in depth covers an appreciable part of the runway. 
Airports serving turbojet a i r c r a f t should commence their snow removal operation 
pr ior to an accumulation of 1/2-inch of wet snow/slush or 2 inches of dry snow. 
Airports serving piston-engine or turbo-prop a i r c r a f t only should commence 
their snow removal operation prior to an accumulation of 1/2-inch of wet 
snow/slush or 4 inches of dry snow. A pract ica l method of determining dry or 
wet snow or slush i s : dry snow w i l l not compact into a snowball; wet snow w i l l 
readi ly compact into a snowball; and slush is part ly melted snow that splashes 
when' driven through. 

* d . Abrasives are used on airport operational surfaces to improve a i rcra f t traction 
and braking performance. The use of abrasives on turbojet operational areas 
shal l be care fu l ly controlled to reduce engine erosion e f fec t s . 

Abrasives used on airport operational surfaces shal l consist only of washed and 
dried materials free of stones, c lay , d e b r i s , chloride s a l t s , and other 
corrosive mater ia l s . The pH of the material in a water solution shal l be 
approximately neutra l . A l l abrasive materials shal l conform to the following 
material gradation chart . Material s ize gradation tests shall use U . S . A . Sieve 
Ser ies , ASTM Specif icat ion E - l l - 7 0 . 

Percent by Weight 
Paee iag S ieve 

S i eve De*i fna t ion 

100 A 
97-100 8 
30-60 16 

0-10 50 
0-2 80 

6 

Chap 2 
Par 6 



1/25/85 AC 150/5200-23A 

e. In the event that ice storms or freezing rains deposit ice on the 
paved surfaces , or res idual ice remains on the paved surfaces a f ter 
the i n i t i a l mechanical/chemical snow removal operation, spreading 
chemically treated and/or warm dry sand may provide a reasonably non-
skid surface texture . Sand can be spread most e f fec t ive ly when i t i s 
warm and dry, as any retained heat w i l l a s s i s t in sett ing the sand in 
the i ce . Alternate methods of sett ing the sand in the ice are to 
apply heat, using weed burners on the ice a f ter the sand has been 
spread, or to apply jus t enough l iqu id ant i - i c ing /de ic ing chemical 
(about 1 ga l lon per 1,000 square f ee t ) to soften the surface of the 
ice and then spread the sand. The suggested rate of appl icat ion of 
sand i s in the range of 2 to k pounds of sand per square yard. I t 
i s suggested that a test area be used to predetermine the exact rate 
of appl icat ion of sand to produce an acceptable surface texture. In 
the event sand i s used, i t should be removed as soon as the ice melt3 
and the water evaporates to prevent damage to a i r c r a f t engines through 
sand ingest ion. Small p i l e s of sand that accumulate when the spread­
ing vehicle stops momentarily are dangerous to a i r c r a f t operations 
and should be removed prior to permitting a i r c r a f t to use the treated 
surface . 

f. Snow removal around FAA l o c a l i z e r and g l i d e slope ins ta l la t ions and 
transmissiometer equipment should be undertaken simultaneously with 
removal of snow from runways, taxiways and ramps. However, prior to 
snow removal around FAA l o c a l i z e r and g l i d e slope ins ta l la t ions and 
transmisscraeter equipment, contact should be made with the a i r 
t r a f f i c control tower or the Fl ight Service Station to determine i f 
any instrument approaches are in progress . I f any instrument 
approaches are in progress , no work around these ins ta l la t ions should 
be permitted unt i l the instrument approaches are completed. In 
addition to the above provis ions, the loca l Airway F a c i l i t i e s of f ice 
should be contacted pr ior to any work around these f a c i l i t i e s to 
ascertain that there w i l l be no derogation of the s i gna l s . In the 
event these f a c i l i t i e s are non-Federal NAVAIDS, reference should be 
made to the par t i cu lar f a c i l i t y ' s operations/maintenance manual 
regarding snow removal requirements in the c r i t i c a l area . However, 
i f su i table snow fences to protect these f a c i l i t i e s are used, snow 
removal problems w i l l be less c r i t i c a l and outages of these f a c i l i t i e s 
w i l l be kept to a minimum. Care should be exercised by snow removal 
crews that these f a c i l i t i e s are avoided by blower deposits or plowing 
accumulations. Pr ior to ins ta l l ing any snow fences, the nearest FAA 
Airway F a c i l i t i e s o f f i ce 3hould be contacted for technical guidance 
and determination as to what effect the snow fences w i l l have on the 
navigational/approach-landing aids situated on the a i r p o r t . The 
Airway F a c i l i t i e s o f f i ce w i l l determine whether a f l i g h t check of the 
navigational/approach-landing aids should be conducted af ter the snow 
fence is erected. At many a i r p o r t s , FAA f a c i l i t y maintenance 
personnel are responsible for snow removal in these areas . 

Chap 2 
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7. SNOW REMOVAL EQUIPMENT. 

a . Effect ive wintertime a i r p o r t operation depends in part on having 
read i ly a v a i l a b l e a l l the equipment necessary to keep the a i rpor t 
operational areas c lear of hazardous accumulations of snow, slush 
or i ce . The equipment should be properly maintained, serviced, and 
most important, operated by s k i l l e d personnel who are t o t a l l y 
fami l iar with the equipment and the a i r p o r t ' s runway and taxiway 
configuration and who have knowledge of a l l appl i cab le a i rport 
operating ru le s and regulat ions . This is par t i cu lar ly important 
during periods of reduced v i s i b i l i t y , 

b . A l l snow removal and ice control vehicles ac t ive ly engaged in such 
procedures on the a irplane movement areas of an a i rpor t having an 
a i rpor t t r a f f i c control tower should be equipped with a two-way 
r a d i o . Radios should be operated on the appropriate ground control 
frequency or such other frequency as may be assigned by the a i rport 
t r a f f i c control tower. Vehicles not properly equipped should be 
under the d irect supervision of a control vehicle having a two-way 
radio operating on the assigned frequency. Airports without an 
a irport t r a f f i c control tower should use the Notice to Airmen 
system in advising of snow removal operations and the time these 
operations are expected to begin and then advise when the snow 
removal i s completed. In addit ion, a i rpor t s without an a irport 
t r a f f i c control tower should have their equipment operators monitor 
the r a d i o frequency (Unicom or Fl ight Service Station) while con­
ducting snow removal operations on or while traversing the a i r c r a f t 
movement areas on the a i r p o r t , or be under the d irect supervision of 
a control vehicle having this c a p a b i l i t y . 

c. The se lect ion of the snow removal equipment package best suited for 
an individual a i rpor t is a complex problem involving many v a r i a b l e s . 
Factors to be considered should include annual snowfal l , average 
depth of snow per storm, weight or density of the average snow, 
frequency or storms, frequency of freezing rain and s l e e t , area to 
be c leared, types of a i r c r a f t , including the most c r i t i c a l a i r c r a f t 
using the f a c i l i t y , and the frequency of a i r c r a f t operations. For 
these reasons the types and quantity of snow removal equipment 
should be determined on each indiv idual a i r p o r t ' s needs. 

d. The two basic mechanical snow control tools are the snow removal 
machine and the snow displacement machine. In order to analyze the 
performance of any snow removal system i t i s necessary to understand 
that a basic runway/taxiway snow removal procedure is b u i l t around a 
high-speed snowblower. The snowblower i s the key to the snow r e ­
moval operat ion, and i t s capacity w i l l govern the performance of the 
ent ire removal task. Displacement machines which may be c la s s i f i ed 
as support equipment for the snow blower include snowplows, road 
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graders, front-end loaders, brooms (sweepers) and any other equipment 
used for pushing snow. The brooms can be used most ef fect ive ly for 
removing small (general ly less than one-half inch) deposits of snow 
off the operational surfaces, for cleanup operations after plowing, 
clearing snow off in-pavement l ighting systems and for removing sand 
and other debris off the paved areas, part icular ly after sanding of 
i ce . Road graders, front-end loaders, and trucks are generally used 
on airports to remove compacted snow and/or ice, especial ly from the 
heavily used ramp areas. Caution should be exercised in specifying 
or using snow removal equipment whose wheel loading forces exceed 
the pavement design strength. 

e. The basic chemical ice control tools are granular material-spreading 
devices and f luid distr ibut ion vehicles . 

(1 ) The granular spreading devices may be anything from a common 
f e r t i l i z e r spreader used on many farms to a truck-mounted hopper-
spreader. These devices may be used for spreading granular anti-
icing/deicing chemicals such as shotted Urea or for spreading sand. 

(2 ) The f luid dis tr ibut ion vehicle may be used solely for applying 
anti - ic ing/deic ing chemicals, usually a combination Urea/Glycol 
l iqu id . Caution should be exercised in the use of a l l ant i - ic ing/ 
delcing chemicals. There have been instances where the use of these 
chemicals has resulted in the paved surfaces becoming very slippery 
by v irtue of their own peculiar characterist ics . However, in any 
case, the chemical w i l l melt ice or snow and result in slush and 
water. This water, in combination with the remaining ice or 
snow, can i t s e l f generate very sl ippery conditions. In this 
lat ter case, runway grooving has proved extremely helpful in 
eliminating the problem ent ire ly . Prior to use, establish a 
test area to determine resu l t s . I t is also suggested, especially 
i f the runway is not grooved, when applying any chemical for 
ant1-icing/deicing, that the runway be closed for a specific time 
and should be thoroughly broomed and cleaned. A light application 
of g r i t w i l l give good braking action and prevent the slippery 
conditions mentioned above. When the pavement becomes dry, the 
sand can be completely broomed off . 

f. Timing of chemical applications for ice control (part icu lar ly for 
ant i - i c ing) may be made more effective by the use of remote surface 
condition monitoring equipment. These devices remotely transmit 
information on actual pavement surface temperature and moisture content 
to an operational base station, and allow operations personnel to 
anticipate runway icing conditions and apply chemicals just prior to 
ice formation when they are the most e f fect ive . Local conditions 
may dictate the number of sensors instal led in each runway. Among 
the insta l lat ion factors are: runway length and gradient, temperature, 
water and wind patterns. 
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g . Of the ava i lab le chemicals, urea ( a e r o ) p r i l l s - is the suggested 
chemical for a irport use when the surface temperature is above plus 
15 degrees Fahrenheit. Urea should never be used when the surface 
temperature is below plus 15 degrees Fahrenheit as there w i l l be 
absolutely no physical react ion, thus, no melting. The spreading 
device should be a su i tab le self-contained granular mater ia l -
spreading unit , having a pos i t ive feed mechanism, a spread control 
device , a 5 to 7 cubic yard capacity and be su i tab le for mounting on 
a snowplow truck, 

( 1 ) The rate of appl icat ion suggested for urea (aero) p r i l l s is in 
the range of 0.32 to 2.17 pounds per square yard, contingent 
upon the surface temperature and the thickness of the i ce . I t 
is suggested that a test area be used to predetermine the exact 
rate of appl icat ion needed to produce the desired r e s u l t s . 

—^ Urea ( a e r o ) p r i l l s is urea espec ia l ly formulated for use on 
a i r f i e l d pavements and w i l l have a greater concentration 
of soluble urea than the p r i l l e d urea used for agricul ture 
f e r t i l i z e r , but both are acceptable for use on a i r f i e l d pave­
ments for ice control . 

UREA APPLICATION CHART 

ICE-DISSOLVING CAPACITY LB. UREA/SQ. YD. 

Temperature 15°F 20°F 25QF 30°F 

Ice Thickness 

1/16 inch 1.09 0.79 0.50 0.16 
1/8 inch 2.17 1.59 1.01 0,32 
3/16 inch 3.26 2.38 1.51 0.48 
1/4 inch 4.35 4.17 2.01 0.64 
5/16 inch 5.44 4.96 2.52 0.80 
3/8 inch 6.53 5.75 3.02 0.96 
7/16 inch 7.62 6.54 3.53 1.12 
1/2 inch 8.71 7.33 4.03 1.28 

Caution: Whenever urea or other chemicals are used to remove ice already 
formed, the previous comments on slush and water should be kept in mind. 
The water, on top of the i ce , causes the condition to become worse. The 
a i r c r a f t movement surfaces should be reopened to a i r c r a f t only after 
a thorough inspection indicates the ice has been completely removed. 
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(2) Urea should be stored in a dry location unt i l ready for use as 
i t requires adequate protection from moist or humid conditions 
during lengthy storage to prevent excessive caking and loss of 
material into so lut ion. Urea i s noncorrosive to a i r c r a f t and 
has no detrimental e f fec t on a i r f i e l d pavements. One of the 
most notable character i s t ics of Urea is the res idua l ef fect i t 
exhibits which appears to inhibi t the runway surface against 
subsequent bonding of ice or compacted snow for 2 to 3 days 
a f t er each appl icat ion . ICE PREVENTION/DEICING CHEMICALS 
USED ON AIRPORT OPERATIONAL SURFACES SHOULD NOT INCLUDE SALTS, 
PARTICULARLY SALTS OF THE CHLORIDE FAMILY, OR ANY OTHER 
CHEMICALS KNOWN TO BE CORROSIVE TO AIRCRAFT. 

C 3 ) To gain the maximum benefit from Urea, i t should be applied only 
a f t er the paved surface i s wel l wetted either from f a l l i n g snow 
or freezing rain and de f in i t e ly prior to the formation of 1/8-
inch of i c e . This w i l l a l low the p r i l l e d Urea to dissolve and 
a much smaller amount of Urea w i l l be needed to prevent the 
formation of the i ce - to -surface bond, thus, making any further 
ice accumulation eas i l y removable by mechanical means. The rate 
of appl icat ion under these conditions w i l l be as given in the 
chart for 1/8 inch of ice thickness appropriate to the exist ing 
surface temperature. 

(4) From the above discussion, the l o g i c a l conclusion can be drawn 
that from both an effect iveness and economical standpoint, 
chemicals are far more useful as M ant i - i cers" than as "deicers." 
The energy and cost requirements for prevention of ice are 
minimal when compared to the energy and cost necessary to remove 
the i c e . 

8. SNOW REMOVAL TECHNIQUES WHERE IN-PAVEMENT LIGHTING SYSTEMS ARE INSTALLED. 

a . Runway centerl ine , exi t turnoff and touchdown zone l ight f ixtures 
r i s e gradual ly from the periphery of the unit at the pavement l eve l 
to a height at the center of three-eights inch for taxiway center-
l ine and turnoffs and one-half inch for runway centerl ine and touch­
down zone l ight f i x t u r e s . While these f ix tures were designed to 
support known loads and to provide a r e l a t i v e l y smooth surface which 
would not read i ly engage a snowplow blade, evidence indicates that 
they w i l l not survive the impact of a s tee l -bladed snowplow operating 
with the sharp-blade edge r id ing on the runway surface. Tire chains 
a l so damage the f i x tures , as w i l l the s tee l plow shoes and the s t e e l -
wheeled casters . 
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b . Recent invest igat ions of in-paveraent l ight ing ins ta l la t ions at 
several "snow bel t" a i r p o r t s revealed varying amounts of damage to 
l ight f ix tures from snow removal operations. Gouged holes and 
surface cuts in the top f i t t i n g , broken lamps, broken and loose 
lenses, and misalignment were at tr ibuted to snow removal operations. 
The extent of damage to in-pavement l ight ing f ix tures i s dependent 
upon a number of fac tors , including the type of equipment, the 
operating speed and the s k i l l and capabi l i ty of the vehicle operator. 

c. The fol lowing procedures are suggested as a means of preventing 
damage to in-pavement l ight ing ins ta l l a t i ons : 

(1) Leave in-pavement l i g h t s off as long as poss ib le , consistent 
with safety of a i r c r a f t operations, to avoid the formation of 
ice "igloos" around the l i g h t s . 

(2) As snow s tar t s to accumulate, use rotary brooms or rubber plow 
blade-equipped snowplows to remove snow from a l l in-pavement 
l ight f i x t u r e s . Rebrocming or replowing of these areas 
should be accomplished as often as necessary to keep the l ight 
f ixtures r e l a t i v e l y free from snow. This procedure defines the 
area of in-pavement l ights so that s tee l -bladed plows and 
blowers may avoid them and help prevent buildup of an ice 
"igloo" when the l ight i s turned on. 

(3) The snow displaced from these areas can then be removed from the 
runway by use of snowblowers or snowplows. Segmented snowplows 
blades , consisting of several spring-loaded segments, which w i l l 
r i s e on contact with the f i x t u r e s , are less damaging to these 
f ix tures than conventional b lades , provided that the sharp 
corners of each segment are rounded of f . Whenever snowplows 
must traverse in-pavement l i ght f i x t u r e s , they should be either 
trave l ing at l ess than 5 m.p.h. or have the blades l i f t e d c lear 
of the f i x tures . 

(4) A l l s tee l plow shoes and casters on snowplows should be replaced 
with rubber- t i red (pneumatic) cas ters . 

9. RUNWAY AND TAXIWAY EDGE LIGHTS AND THRESHOLD LIGHTS. 

a. A l l runway and taxiway edge l i g h t s and runway threshold l ights should 
be exposed and v i s i b l e for safety of f l i g h t operations during periods 
of reduced v i s i b i l i t y and during the hours of darkness. I f unable to 
c lear the snow from around the l i g h t s , the a irport manager should 
promptly notify the a i rpor t users and issue a notice to airmen (NOTAM) 
advising of the a i rpor t conditions. 
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b . The select ion of equipment for this phase of the snow removal oper­
ation w i l l be contingent upon the a b i l i t y of the ground to support 
the imposed wheel loads . I f the ground i s e i ther dry, or has 
suf f ic ient f ros t penetration to support snowplows, motor patrol 
graders , frontend loaders , or snowblowers, the area around the 
l i ght s can be plowed by e i ther plowing p a r a l l e l to the l i ght s or by 
the serpentine method of weaving between and around the l i g h t s . 
Extreme caution should be exercised during this operation so as not 
to damage the l ight standards or create ruts in the tur f with the 
equipment. When s o i l conditions are such as to preclude the use of 
equipment, such as during the spring thaw, these l ight ing f ix tures 
w i l l need to be cleaned by using hand too l s , such as shovels, rakes, 
hoes, etc . 

10. MARKING OF PAVED AREAS ON AIRPORTS FOR FROST PROTECTION. 

Advisory Circular 150/5340-1E, Marking of Paved Areas on Airports , 
recommends that pavements subject to front heave be marked with 
s tr ia ted markings. This Advisory Circular a l s o provides guidance for 
marking snow covered runway3. 
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CHAPTER 3. MINIMUM LEVELS OF SNOW REMOVAL EQUIPMENT 

11. RECOMMENDED MINIMUM LEVELS OF SNOW REMOVAL EQUIPMENT. 

a. Economics and safety are inherent i n the fo l lowing recommended 
minimum l e v e l s of snow removal equipment. Economic factors such 
as the cost o f a i r c r a f t delays and divers ions , and delays to 
passengers were considered. Also considered were safety factors 
such as the need to provide the a i r c r a f t with snow and ice free 
a i r p o r t pavement surfaces . The fo l lowing recommended minimum leve l s 
of snow removal and ice control equipment should s ign i f i cant ly 
reduce the cost of delays and divers ions , and increase the safety 
of a i r c r a f t operations. 

b . The recommended minimum l e v e l s of snow removal equipment to maintain 
the a i r c r a f t operational areas of an a i r p o r t during periods of snow­
f a l l i s that equipment capable of removing one inch of snow from 
one primary instrument runway, and one or two principal taxiways 
connecting the runway to the a i r c r a f t parking apron. In addit ion, 
clean suf f i c ient gate posit ions or a i r c r a f t parking apron to accom­
modate the a i r c r a f t operations anticipated to u t i l i z e the runway 
during periods of snowfal l . 

(1} At a i rpor t s served by turbojet a i r c r a f t or scheduled CAB-
cert i f i cated a i r c a r r i e r s , the recommended minimum equipment 
should include one or more high-speed snowblowers having a 
demonstrated or manufacturer's c e r t i f i e d capacity suf f ic ient to 
remove snow which has a density of 25 pounds per cubic foot , 
with a minimum casting distance of 100 feet (measured from the 
blower to the point of maximum deposit ion) from the above 
described areas under the fol lowing c r i t e r i a : 

( a ) 40,000 or more annual scheduled CAB-certif icated a i r 
c a r r i e r operations, remove one inch of snow within 30 
minutes. 

( b ) 10,000 to 40,000 annual a i r c a r r i e r operations, remove 
one inch of snow within 1 hour. 

( c ) 6,000 to 10,000 annual a i r c a r r i e r operations, remove one 
inch o f snow within 1 hour and 30 minutes. 

(d ) 6,000 or l e s s annual a i r c a r r i e r operations, remove one 
inch of snow within 2 hours. 

Chap 3 
Par 11 17 



AC 150/5200-23A 1/25/85 

(2) High-speed snowblowers should be supported by a minimum of two 
snowplows per snowblower and have s imi lar operational character­
i s t i c s . (See paragraph 12 for equipment s ize ranges . ) 

(3) Airports should provide one truck-mounted hopper-spreader for 
spreading granular mater ia l , such as sand or p r i l l e d Urea, or 
one l i q u i d spraying r i g for each 750,000 square feet of the one 
primary instrument runway. In addi t ion , these a irports should 
provide one s e l f -prope l l ed high speed runway sweeper or truck-
mounted runway sweeper for each 750,000 square feet of the one 
primary instrument runway. 

(4 ) Airports should provide one front end loader with a 1 1/2 cubic 
yard capacity bucket for loading sand or Urea into the truck-
mounted hopper spreader and for miscellaneous snow removal in 
the ramp area , around the l i g h t s (runway and taxiway) , etc. 
The front-end loader should be equipped with a snowbucket having 
an 8 to 10 cubic yard capacity. 

c. The recommended minimum l e v e l s of snow removal equipment to maintain 
the a i r c r a f t operational areas of a u t i l i t y a i r p o r t during periods 
of snowfall i s that equipment capable of removing one inch of snow 
from one primary instrument runway, or that runway providing the 
maximum wind coverage, one pr inc ipal taxiway connecting the runway 
to the a i r c r a f t parking apron, and 20 percent of the a i r c r a f t parking 
apron. 

(1) The recommended minimum snow removal equipment for a irports 
served exclusively by prope l l er driven a i r c r a f t having a gross 
weight of l e s s than 12,500 pounds should include one or more 
high-speed snowblowers having a demonstrated or manufacturer's 
c e r t i f i e d capacity suf f i c ient to remove snow which has a 
density of 25 pounds per cubic foot , with a minimum casting 
distance of 50 feet (measured from the blower to the point of 
maximum deposit ion) from the above described areas under the 
fo l lowing c r i t e r i a : 

( a ) 40,000 or more annual operations, remove one inch of snow 
within 2 hours. 

(b ) 10,000 to 40,000 annual operations remove one inch of snow 
within 3 hours. 

(c ) 6,000 to 10,000 annual operations remove one inch of snow 
within 4 hours. 
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(2) High-speed snowblowers should be supported by a minimum of one 
snowplow having s imi lar operat ional character i s t i c s . (See 
paragraph 12 for equipment s ize ranges . ) 

(3) The recommended minimum leve l of snow removal equipment for 
u t i l i t y a irports which have 10,000 or l e s s annual operations 
and receive l e s s than a year average annual snowfall of 30 
inches i s one snowplow. The recommended snowplow f o r a i rpor t s 
in this category i s a snowplow of any physical design up to 

20 feet long. 

12. EQUIPMENT SIZE RANGE, 

a. Snowblowers: 
(1) Small-high speed snowblower: The blower may be of any physical 

design having a demonstrated or manufacturer's c e r t i f i e d snow 
removal capacity of up to 600 tons per hour with a minimum 
casting distance of 50 feet as measured from the blower to 
the point of maximum deposition under a no wind condition. 

(2) Medium high-speed snowblower: The blower may be o f any physical 
design having a demonstrated or manufacturer's c e r t i f i e d snow 
removal capacity range of 600 to 1,000 tons per hour with a 
minimum casting distance of 75 feet as measured from the blower 
to the point of maximum deposition under a no wind condition. 

(3) Intermediate high-speed snowblower: The blower may be of any 
physical design having a demonstrated or manufacturer's 
c e r t i f i e d snow removal capacity of 1,200 to 1,500 tons per 
hour with a casting distance as measured from the blower to 
the point of maximum deposition under a no wind condition of: 

(a ) 100 feet at a rate of at l e a s t 1,200 tons per hour. 

( b ) 75 feet at a rate of at l eas t 1,500 tons per hour. 

(4) Large high-speed snowblower: The blower may be of any physical 
design having a snow removal capacity range o f 1,700 to 2,500 
tons per hour with a casting distance as measured from the 
blower to the point of maximum deposition under a no wind 
condition of: 

( a ) 100 feet at a rate of a t l e a s t 1,700 tons per hour. 

( b ) 75 feet at a rate o f at l eas t 2,500 tons per hour. 
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(5) Carr ier vehic les: The c a r r i e r vehic les for the snowblowers 
should conform to the par t i cu lar snowblower manufacturer's 
recommendations, be su i tab le for mounting the snowblower, and 
be a l l wheel d r i v e . 

(6) Snowblower capacity c e r t i f i c a t i o n : The a i r p o r t sponsor should 
require the equipment manufacture to cer t i fy that the par t i cu lar 
snowblower meets or exceeds the rated capaci t ies ca l l ed for in 
the bid proposal . These manufacture-certif ied capacit ies may 
be subject to test ing by the a i r p o r t sponsor or a sponsor 
selected independent tes t ing laboratory to ver i fy the capacit ies 
on or before the date of acceptance. See Appendix 2 for sug­
gested test ing procedures. 

b . Snowplows. 

(1) Small snowplow: The plow may be any physical design, but should 
have a moldboard of a t l e a s t 6 feet in length and 36 inches high. 
Included i n this group are underbody truck scrapers having a 
moldboard o f a t l e a s t 15 inches high. 

(2) Intermediate snowplow; The plow may be any physical design, 
but should have a moldboard of at l e a s t 10 feet in length and 
36 inches high. Included in this group are underbody truck 
scrapers having a moldboard of at l e a s t 15 inches high. 

(3) Large snowplow: The plow may be any physical design, but should 
have a moldboard of at l e a s t 15 feet i n length and 48 inches 
high. Included i n this group are ramp dozer plows. 

(4) Level ing wings: The plows should be equipped with l eve l ing wing, 
plow attachments at the option of the a i r p o r t sponsor. 

(5) Carr ier vehicles: The c a r r i e r vehicles for the snowplows should 
conform to the p a r t i c u l a r snowplow manufacturer's recommendations, 
be su i table for mounting the snowplow and/or underbody truck 
scraper, and be a l l wheel d r i v e . 

c. Equipment subst i tut ion: A snowplow with c a r r i e r vehic le , i n t e r -
mediate or l a r g e range, may be subst i tuted, on a one for one b a s i s , 
for a motor patrol grader equipped with a plow, l eve l ing wings, disc 
or s c a r i f i e r apparatus. The recommended minimum flywheel horsepower 
rat ing f o r the motor patrol grader should be in the range of 120 to 
150 flywheel horsepower and have a basic operating weight of 21,000 
to 30,000 pounds. 

20 
Chap 3 
Par 12 

i 



1/25/85 

14. 

AC 150/5200- 23A 

EQUIPMENT SPECIFICATIONS. Airport sponsors are encourged to develop 
their equipment spec i f icat ions within the general guidel ines of para­
graph 12 when requesting bids on snow removal equipment. Specif ic and 
optional features which are best suited to the p a r t i c u l a r snow removal 
and ice control problems associated with the spec i f i c a i rpor t should 
be included in their request for b ids . 

EQUIPMENT REPLACEMENT. Whenever a unit of snow removal equipment has 
been rendered unf i t for use through normal u t i l i z a t i o n , and the average 
yearly maintenance cost exceeds 10 percent of the replacement cost of 
the un i t , replacement o f the unit should be considered. With normal 
preventative maintenance, as prescribed by the manufacturer, the pro­
grammed l i f e expectancy of snow removal equipment i s 10 years . 
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APPENDIX 1. SAMPLE SNOW REMOVAL PLAN 

PREFACE 

The intent of this sample snow removal plan i s to provide a guide for a l l 
persons engaged in a i r p o r t snow removal. I t i s not to be construed* as 
being mandatory or as being the only means o f contro l l ing Ice and snow. 
Due to the many v a r i a b l e s , i t i s impossible to set forth , with any degree 
of accuracy, a texbook-type of instruct ion for this work. I t i s suggested 
that persons using this guide be completely fami l iar with the entire 
physical aspects of the a i r p o r t , adjacent areas and the equipment to be 
used. Persons developing a snow removal plan for a spec i f i c a i rpor t are 
encouraged to add to , or delete from the guidance found herein to su i t the 
character i s t ics pecul iar to their a i r p o r t . Also , the formulation of a 
deta i led snow removal plan for any a i r p o r t , in p a r t i c u l a r , the small s ing le 
runway a i r p o r t 3hould not be considered as mandatory. 
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AIRPORT NAME 

SNOW AND ICE CONTROL PROCEDURES 

1. RESPONSIBILITIES AND SUPERVISION. 

a. The a i r p o r t manager or his designated representat ive i s responsible 
for the fo l lowing: 

(1) Determining when snow removal operations sha l l begin. This 
sha l l be based upon his evaluation of ex i s t ing conditions, 
present and forecast weather conditions (genera l ly when the 
snow begins and p r i o r to an accumulation of 1/2 inch) 

(2) During snow and/or i ce storms, maintaining a continual check of 
runway conditions for depth of snow, i c e , slush and braking 
conditions. 

(3) Disseminating a i r p o r t information by u t i l i z i n g the Notice to 
Airmen (NOTAM) system through the appropriate FAA f a c i l i t i e s 
p r i o r to commencing snow removal operations, when braking 
action i s determined to be f a i r to poor (Mu-Meter reading 
of 0.30 or l e s s averaged over 1/3 segments of the runway 
l e n g t h ) , when r idges or windrows of snow remain on or adjacent 
to the operational areas . Addi t ional ly , when any conditions 
ex is ts that could present a hazard to a i r c r a f t operations or 
when conditions change from those previously reported a NOTAM 
w i l l be i ssued. 

(4) Informing the a i r p o r t t r a f f i c control tower and a i r c a r r i e r 
operations o f f i c e of the current a i r p o r t surface conditions. 
When describing the qua l i ty of braking act ion, use the terms 
"Good", "Medium", "Fair", "Poor" or "Nil" and the method 
and type of vehic le used for the measurements, a lso issue a 
Notice to Airmen as appropriate . Numeric values obtained by 
the f r i c t i o n measuring device sha l l be issued as an advisory 
to the FAA f l i g h t service s ta t ion . 

b . A l l f ixed base operators w i l l be responsible for snow and i ce con­
t r o l on the ir designated ramp areas . 
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c. A l l supervisors concerned with snow removal and i c e control are 
responsible for the e f f i c i e n t operation of a l l snow and ice control 
equipment. This enta i l s that a l l of the equipment be personally 
inspected for proper operat ion, properly sheltered and be in com­
plete readiness for e i ther snow or ice control . This includes 
chemicals ( U r e a ) , sand, a l l hopper beds and spreaders. At a l l times 
there should not be l e s s than a 72-hour supply of both gasol ine and 
d iese l fuel on hand in the event that round-the-clock operation i s 
required. 

2. VEHICLES. 

a . A l l snow removal and i ce control vehicles ac t ive ly engaged in such 
procedures on any a irplane movement areas of the a i rpor t must be 
equipped with a two-way radio operating on the appropriate ground 
control frequency (or such other frequency as may be assigned by 
the a i r p o r t t r a f f i c control tower) which must be monitored by the 
operator at a l l times. Any malfunctioning radio should be taken to 
the radio repa ir shop for repa irs as quickly as poss ib le , weather 
conditions permitting. 

b . A l l outside contractors u t i l i z e d by the a i rpor t s manager's o f f i ce and 
any a i r p o r t tenant or agency on the a i rpor t sha l l be subject to 
a l l a i r p o r t rules and regulat ions . They sha l l operate a t the 
direct ion of the a i r p o r t manager's o f f i c e , and get a clearance 
from the a i rpor t t r a f f i c control tower p r i o r to operating on the 
movement surfaces . At no time w i l l outside contractors, their 
vehicles and/or equipment be permitted to operate beyond the l imits 
of the ex is t ing ramp areas without f i r s t being cleared by the appro­
pr ia te agencies and accompanied by a radio-control led vehic le . A l l 
such control led vehicles must be equipped with the necessary l i gh t s 
and warning s ignals for night operation and be appropriately marked 
in accordance with Advisory Circular 150/5210-5A, Paint ing, Marking 
and l i g h t i n g of Vehicles Used on an A i r p o r t . 

c. The fo l lowing l i s t e d airport-owned equipment with approved a i rpor t 
employed operators w i l l be u t i l i z e d for snow and ice control on 
the a i r p o r t operational areas . 

VEHICLE NO. TYPE PLOW OPERATOR HOME PHONE 

1 4 x 4 Truck 14* Plow J. Doe 313-6074 

2 4 x 2 Truck Rotary Blower J . Jones 418-3217 
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d. The a i r p o r t has contracted with a l oca l general contractor, the XYZ 
Construction Company, to provide equipment and personnel for emer­
gency snow removal operations on an as-needed b a s i s . Request for 
the equipment should be made by contacting the XYZ Construction 
Company (273-3325) during working hours or contacting Mr. S. Foreman 
(265-1372)/Mr. I . Superintendent (264-2514) a f t er working hours. 
The XYZ Construction Company w i l l provide up to three patrol graders , 
two front end-loaders and four 4 by 4 trucks with snowplows with 
dr iver /opera tors . Request for this equipment sha l l only be made 
through the a i rpor t manager, his duly appointed representative or 
his duly appointed duty o f f i c e r . 

3. SNOW REMOVAL OPERATIONS. 

a . The fo l lowing pr inc ip les regarding snow removal and posit ioning 
shal l be adhered to in maintaining safe operating conditions on 
a i rpor t operational areas . 

(1) Dri f ted or p i led snow shal l be promptly removed o f f usable 
runway, taxiway and ramp surfaces . 

(2) In the event of s i zab le snow accumulation, snowbanks shal l 
be positioned o f f usable runway, taxiway and ramp surfaces 
in heights so regulated that a l l a i r c r a f t p r o p e l l e r s , engine 
pods and wing t ips w i l l c l ear snowdrifts and snowbanks when 
the a i r c r a f t ' s most c r i t i c a l landing gear i s located at any 
point along the f u l l strength edge of the runway, taxiway or 
ramp paving. 

b . In the event that the snow removal crew i s unable to comply promptly 
with the requirements stated above, the a i r p o r t manager or his 
designated representative sha l l u t i l i z e the Notice to Airmen system 
to describe the ex is t ing conditions, and shal l promptly notify the 
a i r c a r r i e r operations o f f i c e s , a i rpor t t r a f f i c control tower, and 
other a irport users . 

4. RUNWAYS, TAXIWAYS, RAMPS AND ACCESS ROADS. 

a . Snow removal operations are to commence when one-fourth inch of wet 
snow or 1 inch of dry snow accumulates on the paved surfaces . 
Caution shal l be excerised by a l l equipment operators to prevent 
damage to, or burying the runway and taxiway edge l i g h t s . 
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b . The act ive runway, associated p a r a l l e l taxiway, and taxiways con­
necting the act ive runway to the a i r c r a f t parking apron are to 
receive the f i r s t p r i o r i t y . I f a wind sh i f t to the crosswind run­
way i s expected ( forecast by the meteorologist) and i f the continued 
use of the act ive runway w i l l not derogate the safety of f l i g h t 
operations, the crosswind runway w i l l receive the f i r s t p r i o r i t y . 
The standard procedure w i l l be: 

(1) The i n i t i a l plow cut w i l l be along the edge of the runway 
with the windrow being cast towards the runway centerl ine . 

(2) The second and subsequent passes with the plows w i l l be along 
and p a r a l l e l to the runway centerl ine moving the snow to both 
sides of the runway, where the high-speed blower w i l l blow 
the windrow beyond the edge l i g h t system. 

(3) When there i s su f f i c i ent plowing equipment a v a i l a b l e , the run­
ways and taxiways w i l l be plowed with the equipment in echelon. 
When wind conditions d ic ta te , i t may be advantageous to plow 
the snow in one d irec t ion , i . e . , s tar t plowing on the up-wind 
side of the runway and plow the snow to the down-wind side of 
the runway. This procedure i s very slow and w i l l be used only 
under severe and unusual wind conditions. 

c. Snow removal operations w i l l commence concurrently on the Crash 
Fire and Rescue (CFR) access roads and/or emergency a i rpor t access 
gates , the a i r c r a f t parking ramp, the cross-wind runway, i t s 
associated taxiway, and a l l connecting taxiways. While work p r o ­
gresses in these other areas , the condition of the act ive runway 
w i l l be kept under close surve i l lance . I f the continuing snowfall 
necessitates replowing, a l l work in other areas w i l l be suspended 
and the plows and high-speed blowers w i l l be diverted to replowing 
the act ive runway as frequently as may be necessary to maintain 
safe operating conditions. 

d. Snow removal operations on the a i rpor t access roads, auto parking 
l o t s and service areas w i l l receive the lowest p r i o r i t y and w i l l 
be plowed only a f t er a l l a i r c r a f t operational areas have been com­
ple te ly cleared of snow. 

5. ICE CONTROL PROCEDURES. In general , i c ing conditions occur when ambient 
temperatures are between 28 to 34 degrees Fahrenheit. There have been 
a few instances of i c ing above and below these temperatures, but these 
are the exception rather than the r u l e . When temperatures begin to 
drop or r i s e to this range, frequent checks should be made with the 
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National Weather Service for the probab i l i ty of i c ing conditions occur­
r ing . Insofar as poss ib le , a l e r t i n g of a i r p o r t personnel for ice control 
purposes w i l l be based on forecasts by the National Weather Service. 

6. RUNWAYS, TAXIWAYS AND RAMPS. 

a . The c r i t i c a l time for i ce control operation begins j u s t before or 
r ight at the s tar t of i c ing conditions. Urea or sand should be 
applied to a i rpor t operational surfaces and u t i l i z e the Notice to 
Airmen system advis ing of a i r p o r t surface conditions. Urea or sand 
appl icat ion w i l l fo l low the same sequence as previously described 
for the snow removal, i . e . , act ive runway and associated taxiway 
f i r s t , cross-wind runway and associated taxiway second and ramp 
area l a s t . 

b . In the event that i c e forms on the a i r p o r t operational areas , the 
standard procedure w i l l be to spread sand and to melt the i ce 
su f f i c i en t ly to imbed the sand p a r t i c l e s upon re freez ing . This 
operation w i l l be accomplished by using open-flame weed burners 
towed in tandem at a speed of 3 to 5 miles per hour depending upon 
wind and temperature conditions. The center 100 feet of a l l runways 
and the f u l l width of the taxiways are to be treated in this manner. 
A not i f i cat ion through the Notice to Airmen system w i l l be given 
to the appropriate FAA f a c i l i t y pr ior to a l l sanding operations and 
as frequently thereafter as conditions warrant. When the ice has 
melted, a l l res idual sand remaining on the paved surface shal l be 
promptly removed by sweeping with the high-speed brooms. NOTE: 
NO SALTS OR CORROSIVE CHEMICALS ARE TO BE USED ON RUNWAYS, TAXIWAYS 
OR AIRCRAFT PARKING RAMPS! 

7. ACCESS ROADS AND AUTO PARKING AREAS. During periods of i c ing conditions 
i t should be remembered that br idges , viaducts , cu lverts , e t c . , w i l l 
freeze over before the roadways. Therefore, s a l t or chemical d i s t r i b u ­
tion vehicles shal l make I n i t i a l spreads on these areas before proceed­
ing to the other areas . The order of p r i o r i t y for sa l t ing shal l be 
br idges , cu lverts , viaducts, e t c . , f i r s t , access roads and service roads 
second and auto parking areas l a s t . NOTE: ACCESS ROADS AND AUTO 
PARKING AREAS ARE TO RECEIVE THE LOWEST PRIORITY. 

8. SLUSH CONTROL PROGRAM. Slu3h removal operations are to begin immediately 
upon the i n i t i a l formation. Slush removal equipment w i l l be equipped 
with rubber blades which have a tendency to e f fect a squeegee action 
on hard surfaces . Trucks engaged in slush removal w i l l be able to 
travel rapid ly in c lear ing operational areas , and in a l l l ike l ihood , 
w i l l be ab le to operate between a i r c r a f t movements. A constant check 
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o f slush and standing water removal w i l l be made and the Notice to 
Airmen system w i l l be used as frequently as required. When an 
accumulation of one-half Inch or more o f slush covers over 50 percent 
of any runway, the Notice to Airmen system w i l l be used clos ing that 
runway to a i r c r a f t operations. 

CLEANUP OPERATIONS. The a i r p o r t manager, or his designated represen­
ta t ive , w i l l make periodic and frequent Inspections of a l l a i rpor t 
operational areas to determine the areas to be cleaned in addition* 
to those areas previously cleaned. This normally w i l l include any 
runways, taxiways or ramp areas where snow has been deposited as the 
resu l t of removal operations and any areas where runway, taxiway, 
threshold or approach l i g h t s may be covered. Cleanup operations w i l l 
cease only when there are no deposits of snow, s lush, or i c e on any 
paved areas on the a i r p o r t operational surfaces , runway and taxiway 
l i g h t s are uncovered and a l l access roads have been made safe for 
vehicle operations. The Notice to Airmen system w i l l be u t i l i z e d 
advising that cleanup operations are ongoing, and the time the cleanup 
operation i s anticipated to be completed. 

7 (and 8) 



1/25/85 AC 150/5200- 23 A 
Appendix 2 

APPENDIX 2 

ROTARY SNOWBLOWER CAPACITY TEST 

1. RECOMMENDED PROCEDURE FOR ROTARY SNOWBLOWER CAPACITY TEST. 

a . The fo l lowing outl ined procedure i s one method for testing the 
capacity of rotary snowblowers. Other methods may ex i s t which w i l l 
a lso perform this function and may, at the discret ion of the a i rpor t 
owner/operator, be u t i l i z e d . 

b . The testing of manufacture-certif ied snowblower capacit ies should 
not be considered mandatory. These tests need only be performed to 
resolve questions concerning the capabi l i ty of a spec i f ic snow­
blower. 

2. PURPOSE. The purpose of th is test ing procedure i s to determine the 
actual snow removal capacity at spec i f i c casting distances of d i f f erent 
makes and models of rotary snowblowers. These tests w i l l a lso provide 
a bas is for determining the length of time required to complete a given 
snow removal task. 

3. PREPARATION. 

a. Select a su i tab le s i t e , preferably f l a t with a paved surface . On 
this s i t e , construct a windrow of snow with a width at the base of 
9 feet i 1 foot , a nominal depth of k feet and an average cross-
sect ional area of 20 square feet ± 2 square f ee t . The average 
density of the snow should be in the range of 25 to 35 pounds per 
cubic foot . The windrow should have a minimum length of 500 feet . 

b . The rotary snowblower should be at the manufacturer's recommended 
operating temperature and the operator should be to ta l ly fami l iar 
with the snowblower and be advised of the operating procedure to 
be used f o r the spec i f i c test . 

c. The equipment needed for the test should include a 100 foot measuring 
tape, stopwatch, thermometer, and snow density measuring equipment. 

4. MEASUREMENTS. 

a . The windrow should be measured for cross-sect ional area at a minimum 
of 50 foot i n t e r v a l s , and at the beginning and end of the test run. 
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b . Snow density test should be taken at a l l locat ions where the cross-
sect ional measurements are taken. Three samples of snow 3hould be 
taken, one at the base, one in the middle, and one a t the top, and 
average the 3 dens i t ies obtained from these samples. 

c. Measure the ambient temperature. 

d. After the test run of the snow blower, measure the distance from 
the center o f the windrow to the point o f maximum deposition to 
determine the cast ing distance. 

5. TEST RUN. The snowblower should be run over the prescribed course in 
accordance with the manufacturer's recommended procedure for obtaining 
the maximum capacity for the prescribed cast ing distance. A ser ies of 
3 tests should be performed f o r each of the prescribed casting distances 
and the average capacity and cast ing distance for each of the ser ies 
calculated. 

6. CAPACITY CALCULATION. 

a. The capacity of the rotary snowblower can be calculated by using the 
fo l lowing formula: Q=A x L x D x 1.8/t. where 0 = capacity, 
A = average cross-sect ional area of the windrow, L = length of 
test run, D = average density of the snow, t = time of test run 
measured in seconds, and 1.8 = a constant 3,600 seconds/hour 

2,000 pounds/ton 

b-. Allowances should be given for the maximum capacity determinations 
when the shear strength of the windrowed snow exceeds 250 pounds 
per square foot (PSF) as fo l lows: 

(1) 250 to 500 pounds PSF w i l l equal a 30% reduction. 

(2) 500 to 600 pounds PSF w i l l equal a 50% reduction. 

(3) Average shear strengths above 600 PSF w i l l void the test . 

c. The average shear strength should be measured with a Ramsonde 
Penetrometer for the f u l l depth of the windrow. 
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APPENDIX 3. METRIC CONVERSION TABLE 

1 mile (mi) = 1,609 kilometers (km) = 1609 meters (m) 
1 yard (yd) - 0.914 meters (m) 
1 foot ( f t ) = 0.305 meters (m) 

1 square yard {yah = 0.8361 souare meters (m 2 ) 
1 square foot ( f t ) = 929 square centimeters ( cm z ) = 0.0929 m* 

1 cubic yard (yd?) = 0.7646 cubic meters (m 3 ) 
1 cubic foot ( f t J = 0.0283 cubic meters (m 3 ) 

1 pound ( l b ) = 0.4536 kilograms (kg) 

100 pounds per mile ( l b /mi ) a 28.19 kilograms per kilometer ( k g / k l ) 
1 cubic yard per mile ( y d v m i ) = 0.4752 cubic meters per kilometer (mvkm) 

1 pound per cubic foot ( l b / f t 3 ) = 27 pounds per cubic yard ( l b / y d 3 ) 
= 16.03 kilograms per cubic meter (kg /nr ) . 

1 pound per cubic yard ( l b / y d 3 ) = 0.5933 kilograms per cubic meter (kg/m 3 ) 

Degrees Farenheit 

212°F 

50°F 

40°F 

30° F 

20°F 

10°F 

0°F 

-10°F 

-20°F 

Degrees Celsius (Centigrade) 

100°C 

10°C 

4°C 

«1°C 

-7°C 

-12°C 

-18°C 

-23°C 

-29°C 
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