
* 

v 

v 

v 

�.: i 

us DeOOllmenl 
01 Tton\.OO!'tOHO'l 

--
AdministTUtkln 

Of/ice of AViation 
Policy and Plans 
Wasnlnglon. 0 C 20591 

FAA·AP(}83-6 

Establishment and 
Discontinuance Criteria for 
Automated Weather 
Observing Systems (AWOS) 

May 1983 

Ward L. Keech 

-+-0 C � 
OST - Yfl-Goj 

, 

�9/00 
!U AS:S.L P 

Document IS avaitable to the 
U.S. public through the 
National Technical Information 
Service, Springfield, Virginia 
22161 

\ 





u 

u 

u 

1. Report No. 

FM-APO-83-6 

A. T,,'. and !lublrtle 

Establis�ent and Discontinuance Criteria 

Toechnicaillepo,t Documentation P .. e 

3. Rec,p,en". Ca'alog Na. 

.5. Repor' Da'e 

Mav lQ8� 
for Au·tomated Weather Oeservina Systems (AWOS) 6 . . P.,I0"" In, c),ganilo.ion Cod. 

L---.....,..,-------- --------------------� 8. Pe,'orming O,ganizatlon Repo,' HD. 
7. Auth .. 'I' 
ward L. Keech 

I 9. P"rfor""nll Orlla,ulahon Name and Add..... 
• 

I U.S. Department of Transportat10n 

I Federal Aviation Administration 
Office o f Aviation Policy and Plans 

I "' lshington, D.C. 20591 
l.-
I 12. Sponso"n, A,ane,. Nam� and Add.e .. 

10. Work Uri,' No. (TRAIS) 
r 

11. Con.roc. or Gran. No. 

13, Trp. 01 Repo,t and Period Co"."d 

Final Report 

14. Spanloring A"ncy Cod. 

U. !lupplem�nta.y Not .. 

Distribution Instructions: A-WYZ-2; A-X-2 (except AS/AT/FS/PL/PM); 

16. Abstract 

A-X (AS/AT/FS/PL/PM)-3; A-FPM-2; A-FAS-l; 
A-FAT-l, 2, 3, 4, 5, 6 (Ltd) 

This report develops establishment and discontinuance criteria for automated 
weather observing systems (AWOS) for publication in FAA Order 7 03l.2B, Airway 
Planning Standard Number One. Airway Planning Standard Number One contains 
the policy and summarizes the criteria used in determining eligibility of terminal 
locations for establishment, discontinuance and improvements of air navigation 
facilities and air traffic control services. 

The criteria developed in this report are based on rigorous Ufe-cycle cost 
effectiveness and benefit/cost analyses of AWOS which measure weather and 
environmental parameters essential to FAA operations--wind direction and speed, 
temperature and dew point, altimeter setting, ceiling, visibility, 
precipitation and thunderstorm activity. 

17. K.,. Words 
Automated Weather Observing Systems, 
AWOS, Weather, Benefit/Cost Analysis, 
Cost Effectiveness Analysis, Investment 
Criteria, Capital Budgeting 

18 Dlet,lbutlOft l'a'.man, 
Oocument s availab le to the U.S. public 
through the National Technical Information 
Service, Springfield, Virginia 22161 

19. Securi.y Clou,'. 101 this ,.po.tl 

Unclassified 

20. Secu,i.y CI ... iI. (a. thle pagel 

Unclassified 
21. Ho. a. Paille. 22. P,ica 

167 None 

Form DOT F 1700.7 18-721 
Reproduction of compl.tocl page authorlz.cI 





Chapter 

I. 

II. 

III. 

IV. 

u 

v 

Executive Summary • • • • • • • •  

Introduction • . . . . 

Purpose. • • • • • 

. . . 

· . . A. 
B. 
C. 
D. 

Background • • • • • • • • 

Non-Federal AWOS • • • • • 

Organization of Remainder of Report. 
r 

. . . 
· . 

SUmmary of Establishment and D iscontinuance Criteria 

A. FM Towered Airports • • • • • • • • • • • • • • • 

· . 

B. Flight Service Stations. • • • • • • • • • • • • •  

C. Non-Towered and Non-Federal Towered Airports • •  

l. 
2. 
3. 

phase I Establishment Criteria • 

Phase I D iscontinuance Criteria • • •  

Phase II Criteria. . '  • 

· . . . 

D. Sensor Configuration • · . . . . . . . . . 
E. Non-Federal AWOS • · . . . . . . . 

Life-Cycle Costs • • • • . . . . . 

A. 
B. 
C. 
D. 

Introduction • • • • • 

Facilities and Equipment Costs . 
. . . 

. . Operations and Maintenance Costs • • • • 

D etermining the Life-Cycle Cost of a Given System. 

Estimat ion and Valuation of AWOS Benefits. . · · · · 

A. 
B. 

C. 

D. 

Introduction . . . . · · · · · 

FM Towered Airports · · · · · 

1. :':ntroduction . . · . . · · . · · · 

2. Justificat ion of Weather Observation 

3. 
4. 

Services at FM Towered Airports • • • • • • •  

Costs of Manual Weather Observing Systems. • • • • 

Sunmary. . • • . • • • . • . • • . • • • • 

Non-Towered and Non-Federal Towered Airports • 

1. Introduction • • • • • • •  

2. Safety Benefits • • • • • • • • • •  

3. Efficiency Benefits. • • • • •  

4. Proximity Penalty and Remoteness Premium • 

S. Sumary. . . . . . . .  . . . . 

Indirect Benefits • •  · . 

· . . 

· . 

1. Introduction . . . . . . . . 
2. Nature of Indirect Benefits • •  

i 

1 

1 
1 
3 
3 

5 

5 

5 

5 
7 
7 

8 
8 

9 

9 
9 

13 
17 

19 

19 
20 

20 

21 
2S 
32 

37 

37 
37 
SS 
66 
67 

69 

69 
69 



V. Development of Pha:a' I Cr i ted a for Non-Towered 
and Non-Fedcrd ,'(JWf"red Airport s • • • • • • • •  

VI. Results pf Applying Criteria to Non-Towered Airport s, 
Non-Federal Towered Airports, and ATCT D iscont inuance 
Candidates • • . • • • . • • • • • • • • • • • 

VII. Sensitivity Analysis • •  . . . . . . . . . . . 

VIII. Impact Analysis. • • 

Appx. A Statistical Sununary of Accident Briefs 
f' 

Appx. B Critical Values. . . . . . . 

. . . 

. . . . 

. . 

Appx. C Program Logic of AWlS E stablishment Criteria • 

References • • • • • • • •  

. . 

· . 

. . . 

· . 

. . . . 

· . .  

. . . . 

71 

� 5 

141 

142 

149 

151 

161 



u 

u 

v 

v 

EXECUTIVE SUMMARY 

The purpose of this report is to develop establ ishment and discontinuance 
cr iter i a  for automated weather observing systems (AHOS) for publication 
in FAA Order 7031.28, Airway Planning Standard Number One. Airway 
Plann ing Standard Number One eontains the poli cy  and summar i zes the 
criteria used in determining eligibility of terminal locations for 
establishment , disconti nuance and improvements of air navigation 
facilities and air traffic control servi ces . 

Accurate and reli able advance weather information is essenti al to the 
saf ety and effi ciency of avi ation ,  and surface weather observations are 
the most important portion of it . There are over 1,400 surface weather 
observation stations in the U. S. ope�ated by the National Weathe� Service 
(NWS), the Department of Defense, the FAA and var ious aircraf t  

operators. Suppor t for ci vil flight oper ations is currently limited 
pr imar ily to major airports where observations are taken by the NWS , 
FAA-operated ATCT's and FSS ' s, and commerci ally-operated Supplementary 
Avi ation Weather Repor t i ng Stat ions . 

Although the conti nuing growth of avi ation has increased the demand for 
weather reports and forecasts at add ition locations, the escallating 
cos ts of labor -intensive manual weather observing systems has prohibi ted 
their expansion to add itional locations . Surface weather observing 
stat ions are wi dely separated in certain areas , affecting the accuracy 
and reliability of weather forecast s in those ar eas . Commerci al 
instrumen t f·light rule (!FR) operations tmder Parts 121 an� 135 of the 
Federal Avi ation Regul ations (�) ar e restricte� at over 1,200 airports 
with standard instrument approach procedures because of the absence of a 
local weather repor ting service and at approximately 376 airports wher e 
the ser vice is provided only part-time . Non-commercial I FR operations 
conducted under mR Part 91 ar e autmrized at locati ons without a local 
weather repor t i ng servi ce ,  but the minimum altitude of the approach 
procedur es at these locations is  i ncreased in rel ation to the distance 
from the remote altimete r setti ng source to account for potential 
differences in barometric pr ess ure .  Of 1,733 airports currently with 
approved standard instrument approach procedures, IFR approaches by Part 
91 operators at 1,307 locations are conducted with al titude information 
derived f rom a remote source. Full time remote altimeter setting 
penal ties are requ ired at approximately 93 1 airports . 

These conditi ons suggest a need to maintain and expand accurate and 
reliabl e weather information services at sufficient locations to meet the 
needs of pilots, operator s and air traff ic control facilities .  
Automation of the surface weather obser vation f uncti on will meet this 
need � reduc ing the time devoted to weather observations at manned 
locati ons, providing a capabil ity of taking obser vations at locations 
when faciliti es are closed , and expanding observation services to 
unmanned locations . 

The establishment and disconti nuance cr i ter i a  developed in this report 
are based on a life-cycle cost effective ness analysis for FAA towered 
airports and a life-cycle benef it/oost analysis for non-towered and 
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non-federal towered airports. FAA towered airports, by virtue of the 
fact that they consti tute control zones, are required by FAR Part 91 to 
have an approved weather observation service. Most equipment currently 
installed in manual weather observing systems is on average 20 years old 
and reaching the end of its economic life . Given these regulatory and 
operating constraints, th�s report summarizes a life-cycle cost analysis 
of various alternative syste� of collecting, reco�ding and disseminating 
weather data. The analysis clearly shows that AWOS is the most CORt 
effective means of providing weather observation services at FAA towered 
airports . 

In a rigorous life-cycle benefit/cost analysis of AWOS at non-towered and 
non-federal towered �irports, the basic benefit areas of enhanced safetv 
and efficiency are analyzed. Official aviation activity forecasts are 
used to quantify the benefits independently for each year of a system's 
estimated 15 year economic life and discounting the benefits for �ach 
year to their present value . These are summed to represent the present 
value of life-cycle benefits . Capital, operations and maintenance costs 
are approached on a similar present value life-cycle basis . AWOS . 
criteria for non-towered and non-federal towered airports are developed 
modularly to facilitate investment decisionmaking for AWOS with any 
configuration of wind direction and speed, temperature/dew point, 
altimeter setting, ceiling, visibility, liquid and freezing 
precipitation, and thunderstorm sensors . 

It is impossible, at least with a high degree of accuracy, to assess the 
impact of the criteria on agency resources as required by Order 1320.1 
because ( 1 )  .it is presently uncertain which specific AWOS configuration 
will be justified for each qualifying airport, and ( 2 )  meeting candidacy 
levels will not mean automatic qualification for· non-towered and 
non-federal towered airports since benefit/cost screening is but one of 
several inputs to the FAA decisionmaking process relative to investment 
in facilities and equipment .  All FAA towered airports, other than tower 
discontinua�ce candidates, where the surface weather observation function 
is tile responsibility of the FAA ( as opposed to the NWS ) qualify for AWOS 
by ',rirtue of cost effectiveness .  There are currently 254 such 
lo�ations. Priority of AWOS establishment at these locations will be 
g�Ven to part-time facilities, followed by full-time facilities, in 
recQgnition of the relatively greater benefits of AWOS when facilities 
are closed. Additionally, automated flight service stations that are 
0biigated to take weather observations automatically qualify for AWOS . 
Assuming installation of systems with wind, temperature/dewpoint, 
�:t�meter setting, ceiling, visibility and liquid precipitation sensors, 
u� ad1itional 1,120 civil airport locations where NWS aviation weather 
observations are not presently available meet the establishment 
c.�teria. These include 1,035 non-towered airports, 49 FAA tower 
discontinuance candidate locations and 36 non-federal tower locations . 

At average life-cycle unit costs of approximately $165, 300 and $15 0 , 500 
per system for towered and non-towered airports respectively, these 
installations equate to approximately $210 . 5  million ( 1981 dollars ) .  
Approximately 60 percent of the investment is incurred for facilities and 
equipment in the acquisition year, with the remainder representing 
operations and·maintenance costs over an estimated is-year economic life. 
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A. Purpose 

9��'l'1': I�, _1_- IN'l'UODUCT lOt! 

'l'he [Xlrpose pf th is rnPof t, is to develop estclbl,ishment and discontinuance 
criteria for automated weather o bserving sy s�ems (AWOS) for publication 
in FAA Order 7031. 28, Airway Planning Standard Number One (Reference 1). 
Air way Planning Stand ard Number One contains the policy and summarizes 
the criteria u sed in determining eligibility of terminal locations for 
establishment, d iscontinuance and tmprovement s of air navigation 
facilities and ai� traffic control services .  AWDS is intended to cos t 
effec tively automate the weather observation f unction .at locations where 
weather data is curren tly observed, recorded and disc�minated manually 
and to expand weather observation services to add i tional IO,cations where 
they are not curren t ly available or available only part-time. 

B. Background 

Accurate and reliable advance weather information is essen tial to the 
safety and efficiency of aviation, and s urface weather observations are 
the most impor tant por tion of it. weather information is needed by 
pilots, operato rs and air traffi c con trol'facilities for planning, safety 

and efficiency. Information concerning hazardous weather is especially 
needed d ue to the potentially seriou s tmpact these condi tions may h ave on 
aircraft per focmance and struc t ural inte grity. 

The Depar bnent of Commerce's Na tional Weather Service (NWS) has the 
stat utor y respons ibili ty to provide fexccasts' for navigation. While the 
NWS provides the nucleus of t�e basic weather observation program, the 
Departments of Transpor tation (DOT) and Defense (DOD) furnish resources 
to observe and record weather d ata at cer tain locations through m ut ual 
agreements. Suppor t fO[ civil fligh t operations is curren t ly limi ted 
prim arily to major airpor t s  where observa tions are taken by the NWS or by 
FAA-opellted air traffic oontrol towers (A'l'Cl') or fligh t service s tations 
(FSS). ,\t many smaller air por t s  where the government tioes not provide 
s ur face 'Heather observation services or where the services are provided 
only par t- time, cOlll1lercial operators establish Su ppleme ntary Aviation 
Weat her Repor ting Stations (SI\WRS) under NWS oversigh t to satisfy FAA 
regulations fo r cOlIII\ercial operations. SAWRS weather observations, 
however, are generally taken only when needed by the operator and are not 
routinely available to other users. Figure 1 catego rizes s urface weather 
observation stations located in the fif ty United S tates, Puerto Rico and 
the Virgin I slands, as invento ried in 19 81 ( Reference 2). 

Although the conti nuing growth of aviation has increased the demand for 
weather repor t s  and forecast s  at additional locations, the cost s of 
labor-intensive manual weather observing sys tems has prohibited their 
expansion to addi tional locations. Although most manual weather 
observations are taken as a part-time task, the department s oollectively 
expend over 1,000 personyears ann ually to provide these observations 
(Reference 3) . Sur face weather observing stations are widely separated 

in cer tain areas, affecting the accuracy and reliability of weather 
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FIQlRE 1 

Categories of Surface Weathe r Obser vation S tations· 

Operated By Or Under Oversi ght of NWS 

000 

FAA Personnel 
Flight Service Stations (fSS) 
Air Traffic Control Towers (ATC,!,) 

NWS!NWS Contract Personnel 
Weather Servi ce Forecast Offi :es (WSFO) 
Weather Service Offices (WSO) 
Weather Meteorological Offices (�MD) 
Weather Ser vice Contract Meterologi cal 

Offi ces (WSCM» 
Synoptic Weather Obser vi ng Stations 
Contract Basic Weather O bser vation S tati ons 
Automati c Meteor ologi cal Observing Stations 
Coast Guard/Marine Repor ting S tations 

Supplementary Aviation Weather Repor ting 
S tations (SAWRS) 

Total Surface Weather Obser vation S tations 

216 
ill 

31 
176 

12 

15 
15 

14 2 
66 

!!! 

377 

641 

lli 1, 294 

148 

1,44 2 

*S ource : Reference 2. Includes surface we ather observation stations in 
the fi fty United S tates , PUerto Ri co and the Virgin I slands as 
inven tor ied  in 198 1. FO[ those locations wi th two collocated facilities ,  
only one f acility is reflected i n  these counts . 

ra:ecasts in those areas. Canmercial i nstr ument flight rule (IFR) 
operations unde r Parts 12 1 and 135 of the Fede ral Avi ation Reg ulati ons 
(FAR) are restr i cted at ove r 1, 200 airpor ts with standard instrumen t 
approach procedures because of the absence of a local weather repor ting 
ser vice and at approximately 376 a irpor ts where the service is provided 
only part- time (Reference 4). Non-conmercial IFR oper ations conducted 
unde r FAR Par t  91 are au thor i zed at locations wi thout a local weather 
repor ting servi ce ,  but the mi n imum al titude of the approach procedures at 
these locations is increased in relation to the distance f rom the remote 
al timeter setting source to account for pote ntial differences in 
barometr i c  pressure . Until 1976 , the use of remote altimeter setti ngs 
had been authorized by FAA regardless of the terrain betwee n  the runway 
and the remote altimeter setti ng source . However , a change (Reference 5) 
in the Te rminal I nstr ument P rocedur es (!ERPS) ( Reference 6 )  prohibits the 
use of remote altimeter settings at airpor ts in precipitous terrain .  
Based on the change , a case-by -case revi ew of al timeter settings has 
resulted in the FAA disallowing IFR approaches 0[ i ncreasing the mi nima 
at some airports. Additionally , there have been same re quests for 
au thor ization of new approach procedures which have not been approve d due 
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to thp. lack of a local altimetp.r setting. Of 1, 733 airports currently 
with approved standard instrument approach procedures, IFR approaches by 
Part 91 operators at 1 , 307 locations are conducted with altitude 
infoanation derived from a remote source (Reference 4). Full time remote 
altimeter setting penalties are required at approximately 931 airports 
(Reference 4). 

These cond itions suggest a need to maintain and expand accurate and 
reliable weather information services at sufficient locations to meet the 
needs of pilots, operator s and air traffic control facilities. Studies 
and experience have shown that automated systems can meet this need in 
the most cost eff.ecti ve manner by reducing the time devoted to weather 
observations at manned locations, providing a capab ility of taking 
observations at locations when facilities are closed, and exp�nding 
observation services to urananned locations. 

C. Non-Federal A�S 

There will be no takeover of AWDS purchased and install ed by parties 
other than the Federal Government. T.his provision is an exception to the 
general po licy of paragraph 10 of FAA Order 7031 . 28, Airway Planning 
Standard Number One (Reference 1), which provides eligibility for 
inclusion of non-federal terminal facilitles in the National Airspace 
System with FAA assumption of ownership, o peratioo, maintenance and 
logistic s�port. 

D .  Organization of Remainder of Report 

For convenience and simplicity. "automated weather observing systems" 
will be referred to in this report simply as "AWDS. " 

Chapter II summarizes the criteria developed in this report fo r the 
establishment and discontinuance of AWOS. These criteria will be 
published in FAA Order 7031 . 28, Airway Planning Standard Number One 
(Ref erence 1) . 

Chapter III examines the life-cycle costs of A\\uS. Because A\'DS may be 
ta ilored to meet site-specific needs, especially those at non-towered 
airports, costs (as well as ben efits) are developed modularly in this 
report. 

Chapter IV outl ines the methodology used to estimate and value AWOS 
benefits. AWOS benefit s include enhanced safety, efficiency, and other 
indirect but important intangible ben efits. Safety benefits resul t fran 
reduced risk and incidence of accidents. Efficiency benefits result from 
cost avoidance realized by ATcr's and commercial operators whose weather 
observation functions would be replaced by AWOS, and reduced risk and 
incidence of flight disruptions of actual and would-be instrument 
approaches and overfli ght wind checks by v isual approaches. Other 
benefits, which are indirect or intangible in that they are difficult to 
quantify �nd ascri?e site-speci�ically, include benefits to departing an� 
enroute alrcraft, lmproved quallty of weather information, co ntribu tion 
to t?e w eat'her communications network, reduced worklo ad of flight service 
statlons, congestion relief at major airpor ts and acciden t 
investigatioo. Addi tionally, proximity penal ties and remoteness prem! ums 
are discussed. sf. 
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Chaptcr V ded YeS Phane 1 scrcening cr itcr ia fex AK>S at non-towered . and 
non-Cedcral towered airpor t s  for publication in  Air way Planning Standard 
NlI1loor One ( Reference 1) . As with the investmen t cr iter i a  fa several 
other agency facili ties, equipnent an·S services , the criteri a for Awes at 
non-towered and non-federal towered airpor ts are t�P1ased. Phase I is 
a set of simPle, ge nerali z� cr iteria designed �o initi ally i dentify 
potenti al establishment and disoonti nuance candi dates . Phase II is a 
sit�specific computerized benefi�cost screening process under which 
life-cycle benef its are oomputed � using offici al aviation acti vity 
forecasts to qua ntify the pr esent value be nefits independently for each 
year of a system's esti mated IS-year econOmic lif e .  

Chapter VI p rovides computer-ge ner ated l istings of the. results of 
applying the Phase I and II  establishment cr iteri a  for non-towered and 
non-federal towered airpo rts to over 3, 100 non-tower ed ,  non-federal 
towered and FAA towe r disconti nuance candi date civil ai rports , based on 
Terminal Ar ea Forecasts over the IS-year period F iscal Years 19 81 through 
1995. 

Chapter VII provides a sensiti vity analysis of the assumptions used in 
this report which are uncer tain or characterized by judgment . 

'. .;, -�:��t_ ... :.�. .. ' 

C hapter VIiI 
' pra��i!t"' a"

't foughn assessment of the impact of the cr iteria 
en agency resources to comply with FAA Order 1320.1.  The impact is 
.. rough" because (1) it is presently uncertain whi ch speci f i c  AK)S 
con fig ur ation will be justified for each qualifying airport , and (2) 
m eet i ng candidlcy level s fex non-towered and non- federal towered airports 
will not inean autanatic qualification since benefi�cost screening is but 
one of several inputs to the FAA decisionmaking p rocess relative to 
in vestment in facilities a n d  equipnent. 

Finally, there are included a number of appendioes whi ch  support analyses 
described in the text and a list of references u sed i n  the prepar ation of 
this report. 
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CHAPTER II - SUMMl\RY OF �Tl\DLISHMENT AND DISCDNTINUANCE aUTERIA 

This chapter summarizes the criteria for establishment and d iscontinuance 
of AWO S as developed in this repor t. These criteria do not apply wher e 
the N ational Weather" Servi ce (NWS), its aqent, o r  the Depar bnent of 
Defense c¥rrently provides surface weather observation services. These 
newly developed criteria will be publir.hed in FAA Order 7031.28, Air way 
Planninq Standa rd Number One (APS-l) (lteference 1). APS-I conta i ns the 
policy and summarizes the cri teria used in determininq eligib ility of 
ter mi nal locations for es tablishmen t, d isconti nuance and impr ovemen ts of 
air navi gation facili ties and air traffic control services. 

A. FAA TOtIered Airpor ts 

All FAA towered a i rports where the surface weather Observation function 
i s  the responsibility of the FAA qualify (o r AWOS establishment, except 
those locations ident ified as tower discont.i nuance candi dates under the 
prov i si ons of  Paragra�1 5 of APS-I. priority of AWes establishment at 
these locati ons will be g iven to part-time facili ties, follOtled by 
f ull-time f acilities, i n  recognition of the relatively gr eater benef its  
of  AWOS when faciliti es are closed. Criteria for the es tablishment and 
discontinuance of AWOS at non-federal tower ed a irports and locati ons 
i den ti f ied as tower discontinuance candidates are outlined in paragraph C 
below. 

B. Flight Service Stations 

Where dl\ au tomated flight service station is obliqated to takf� weather 
observati ons, th at loca ticn qualifies for AWOS establishment. Other 
locations wi th flight service stations qualify if they sati sf'l ei ther the 
provisions of  par�qraph A o r  C. 

C. Non-TOtIereo and Non-Federal TOtIered l\irpor ts 

Establishment and discontinuarice cr i teria for AWes at non-towered and 
non- federal towered a i rpor ts are two-phased. Phase I criter i a  are 
simple, generalized cr ite ria desi gned to ini tially identify potenti al 
candidates. Under Phase I a ratio value is compu ted by summing the 
benef its provi ded to each user class and di vi di ng the sum by the 
life-cycle cost. If the ratio value obta ined is equal to or greater than 
the thresholds specified below, the a irport becomes a candidate for 
Phase I I  screen ing. Phase II is a si te-sp:ci fic computerized lif e-cycle 
benefit/cost evaluation of can didates identi fied in Phase I using the 
techniques descr ibed in this repor t. 

5 



1. Phase I Establishment Criteria 

a. Non-TOfIered and Non-Federal TOfIered Air(X?rts With Existing Standa rd Instrument 
Approach Procedures (S IA,?) Or With PrCBpective SlAP With AWOS 

Air Carr ier and Air Taxi (.Lesser of (ACITN+ATITN) or (3, 000» x $25.38 = $xxxx 

G enera l Aviatim and M ilitary 

wird Smsor 
Temperature/Dew P oint Sensols 
Altimeter Smsor 
Ce i ling and Vi sibility Sensors 
prec ipitation Smsor( s} 

Thunderstorm Sensor 

Per I tinerant 
Operation 

$ 3.80 
.0 4 

2.16 
15.43 

.06 

.01 

( GAITN+MILITN)x$TOTAL 

Per Lo cal 
Operati on 

$ 2.28 
. 02 

.04 

. 01 

(GALCL+MILLCL)x$TOTAL 

Phase I Value ( If 1.0 or gr.-�ater, location satisfies 
Phase I Establishment Criteria) 

where the terms are as defined belOfl: 

� xxxx 

c xxxx 

Total x Aft 
LCC 

ACITN, ATITN, GAITN and MILITN are the respective' numbers of annual air carr i er 
(AC), air taxi ( AT) � 9E.'neral aviatim (GA) and military (NIL) itinerant operations, 
and GALa. and MILLCL a"=e the respective numbers of annual general aviation (GA) and 
milit.ary ( MIL) local ope rations. O�rations counts may be o btained from the 
"Terminal Area Forecasts· (publishe� annually by FAA-APO), the Airport Mas tel 
Rewrd (FAA Form 5 010-1) , tt e Airpor t Master File (maintai ned by FAA's Nati onal 
Flight Data Center), the airport manager, or an y  other gen erally accep ted sour ce . 

Val ues for these activity variables in the Phase II criteria described below will 
be derived from the Terminal Area Fotecast Data Sys tem. 

La: is the app licable life-cycle cost from Table A below. 

AR is an adj usting proximi ty penal ty or remoten ess premi un reciprocal. For 
candid ate airports located in n on-precip i tions terrain and less than 10 na\otical 
miles from a full- time, non-automated FAA/NWS/NWS Contract surface weather 
observation stati on with homo geneous weather, a p rox imity penalty recipro c�l of .5 0 
applies. Fa: candidate airports that are located 90 or more nautical mile!> from 
the nearest f ull- time, n on-automated FM/NN3/NWS C ontrac t surface weather 
observation station , a remo ten ess premium rec iprocal of 1.25 applies. The 

adjustment recip rocal for all other candidate airport s  is 1 . 0. 

6 
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'mBLE A 

Life�ycle cost (La:) 

La:. Fixed Ccat of $49, 617 +.SUm d! Vari able 
Costs Unique to Applicabl e  Sen80ring Devices· 

+ $21, 535 if System has LOngli�e Communi cations 

*Variable Costs Unique to Sen80ring Devi ces: 

,*ini 
Tanperat ure/bew Point 
Altimeter 
Ceiling 
Visibility 
Liquid Precipitation 
Freezing Precipi tati�n 
Thunderstom 

$ 1, 999 
1, 615 
3, 974 

41, 8 81 
28 , 517 

1, 3 67 
. 3, 687 
23, 175 

b .  Other Non-Towered and Non-Federal Towered Airpo£ ts 

Air Carrier and Air Taxi ( Lesser of (ACl'l'lf+AT ITN) or ( 3,000» x $25. 38 = $xxxx 

General Avi ati an  and Military 

Wi ni Sensor 
Tanperature/bew Point Sensors 
Altimeter Sensor 
Ceiling and Visi bility Se nsors 
Precipitation S�sor (s) 
Thunderstorm Sensor 

Per I tinerant 
Oper a ti en 

$ 3 . 80 
.0 4 
.00' 
.00 
.06 
. 01 

(GA ITN+MILrTN)x$TOTAL 

Per Local 
Oper ati on 

$ .2.28 
.02 

. 04 

. 01 

( GALC�MILLCL)x$TO!AL 

Phase I Value ( If 1.0 or greater,  location satisfi es  
Pbase I Estab1isment Criteria) 

where the terms are as defined above in paragraph C- 1- a. 

7 

= xxxx 

CI xxxx 

Total x AR 
La: 
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2. Phase 1 Di,;cont inlllJncl! (:i h.-ria 
-_ . .. --. .-.---. . .. .  ----_ ....... ..  ----

"0 detf'rmin� whl'thc'r nn AWUS inHtallntion at 8 non-towered or non-federal 
towerP.d airport mep.tII Pha,," I. discontinuance criteria, a rat�o value is 
calculated bX the· aame prucedure fOT establishment.criteria descdbed in 

paragraph c-t above.· 11 the ratio value so o�taiDed is less than 0.45, 
the system meets Phase 1 "discontinuance criteria. 

3. Phase I I  Criteria 

Candidate airports for AWOS identified by the above criteria will be 
evaluated by the computerized benefit/cost subToutine developed in this 
report. If a benefit/cost ratio of 1.0 or greater (for establishment) or 
less than .45 (for discontinua�e) is computed, the airport becomes a 
candidate. The subroutine requires the following supplemental 
site-specific data: 

a. System acquisition and installation COBts (FAA Form 2500-40, F&E Cost 
Estimate Summary). 

b. Whether or not optional longline communications are proposed, and if 
required, the annual cost. 

D. Sensor Configuration 

The typical AWOS configuration includes senSOTS for wind direction and 
speed, temperature , dewpoint, altimeter, ceiling, visibility and liquid 
precipitation. However, AWOS installations may include additional or 
fewer sensors. For example, a cloud height. (ceiling> sensor may not be 
justified at certain locations in close proximity to anotber observation 
site, while additional sensors, such as for freezing precipitation and 
thunderstorms, may be added if. cost effective. 

E. Non-Federal AWOS 

There wil l  be no takeover of  AWOS purchased and installed by parties 
other than the Federal Government. This provision is an exception to the 
general policy of paragraph )0 of FAA Order 7031.28, Airway Planning 
Standard Number One (Reference I), which provides eligibility for 
inclusion of non-federal terminal facilities in the National Airspace 
System with FAA assumption of owners hip, operation, maintenance and 
logistic support. 
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OIAPTEa 11 I - LIFE-acLE CDS'l'S 

A. I ntroducti on 

This chapter examines the lif�cycle ms ts of AN>S at PAA towered 
airports and non-towered airports. Lif �cycle costs are categorized into 
f aciliti es  and equipnent (RE) msts , which are asstl11ed to occur at the 
begi nning of the i nstall ati Cl\ year , and recurring oper ations and 
maintenance (O&M) oosts , which are asslJlled to occur at mid-year and are 
disoounted (@ 10 perce nt ) to their prese nt value based CI\ an assumed 
economi c life of fifteen years . The mst analysis in this chapter is 
based in l ar ge  part on the Autaaated- Weather ObservingSXstflll (AHOS) Cost 
Analysis (Reference 2) , perfermed � Kentron I nternational fer .the FAA 
AI'iOS P rogram Offi ce .  Whil e  the costs outli ned i n  Reference 2 are in  
mixed year cbllars , the oosts in  this analysis are denominated in 198 1 
doll ars to be consistent with benefit valuati ons and costs in otJ:ter parts 
of this repor t .  Certain other modifications were made to the analysis 
f rom Reference 2 to adhere to standards of the Offi ce of Management and 
Budget . 

Figure 2 s\lllmarizes unit life-cycle mst estimates in 198 1 dollars of 
canpl ete Ala i nstallati ons at P M  towered -airports operating 24 hours 
daily and ron- towered airpor ts .  Fer pur poses of this repor t ,  non-federal 
towered airports ar e  treated as non-towered airports. The cost estimates 
i n  F igure 2 refl ect quanti ty procurement of quality equipnent presen tly 
or  soon tq be available on the cCIIIDercial mar ket. Awes may be tailored 
to meet si te-specific needs . Fer example, at a parti cul-ar site ,  certai n 
weather sensors may not be necessary , cer tain output medla may not be 
desi red, or the telephone answeri ng device or longline commmications may 
not be required. I n  remgni tion of this possibility , costs ( as  well as 
benefits )  are developed modularly in this repor t .  In this way , ben efits 
can be matched with costs and a benefit/cost ratio can be easily cOllputed 
f ez  any given ANlS configuration. Figure 3 ( f ez  FAA towered airports )  
and Figure 4 (for non- towered air ports) , bl categorizing costs by fi xed 
costs (toose whi ch  remai n generally f ixed regardl ess of the number of 
sensoring devi ces canprising the system) and variable costs (those which 
vary depending upon the sensor mnf i guration) , provide the means fex 
canputing the costs of a gi ven ANa; config uratiCl\. The costs i n  Figur es 
3 and 4 flat directly f rOll those in F igure 2, based on the methodology 
explai ned in  th, following paragraphs . 

B. Faciliti es cmd Equipnent Costs 

1 .  SEnsors.  The sensor costs are carri ed  directly fraD F igure 2 to 
Figures 3 and 4 ,  e xcept that the average unit module costs for 
wind , temperature , dew poi nt , visi bility and preCipitation 
si gnal cCI\di timing are included . 

2. Tater , Guys , Anchors .  

3. S ignal Condi ti oni ng. When the sensors are separated fraD the 
data· processing �qui pnent by large distances , the sensor output 
must be amplified � a translator or signal mndi tioning 
module. In sane i nstallations , because of the proximity and 
oompatability of the sensors wi th the processor , the signal 
cmdi ti oner may be omitted. 

Q 
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PIaJRE 2 

£stilllated Unit Life-Cycle Costs of CaDplete AtIOS I nst all a ti ons [19 81 Dollars} 

PACILITl&S AND E!lJIPMENl'!I 
SEt6aut 

Wind (Direction and Speed, 
Ambient T_perature and Dew Point 
Dual Altilleter Setting Sensors 
Laser CeUQllle ter 
Visibility (Fccward Scat ter Meter' 
Liquid Precipl.tatlm (Quantity, 
Freealng Precipitat ion (Y eeIN 0' 
'l'hunderstarll Detectlon,lLocatim 
'l'ower, 0",&, Anc:bor. 

SIGNAL COIDrrlClHING 
EnclCllure, bCk, Pewer SUpply 
Modules fo r Wind, 'l'aDperature, Dewpoint, 

Visibility, Precipitation 
CCIIIII un! c a t1 c.ns Interf ace Module 

CBMrIlAL PJa:ESS(R (Including IIOftwre progru' 
outPUT BQUIPICEN'l' 

at'!' Display 
'l'eletype P rlnter 
Voice Gtnerator 
'l'elephone Answedng Derice 
MCl!eIl 

to'1'AL EQUIPMBNl' ClOST 
Dl1'1'1AL SPARES (f 25\ of �otal Iquipatl\t CClit-, 
O'l'BBR &8 COSTS te 35\ of -rotal IqUlpaent Coat"') 
�L ,.B OlS'l'S (DiftALLBD, 

OIBM'rIClllS MD MUlmUWlCB 
PBIlSQQIBL 

O .. erwtion 
Malntenance 

DABBS lNVElI1'atY (@ 3\ of -Texal lquipDtI\t CClit-) 
COIDIJIIlCATIOHS (with L9!!911ne)Y 
aClLl'rl£S 
'fOaL NlHIJU. OIM CDS'l'SY 

x LlrB-<:lCLB DISCDOH'l' FACfCIl!! 
'1'ODL LlIB�1CLB 06M CDS'IS 

'l'orAL LlPB-crcr.B Oln 

FAA TOwered Airparta 

$ 880 
no 

·2,160 
22,170 
15, lOa 

540 
1,800 

12,600 
+ .....ll! 
• 1.210 

1,230 
+ no 

$ 1.310 
1.850 
1.800 

360 
+ 210 

$ 2,162 
+ 712 

$ 57.090 

2.850 
3.440 

+ 5.530 
• 68.tl0 

17.2 30 
+ 24'120 
$110.260 

, 2.874 
2,On 
2.920 

+ 2.404 
$ 10.625 
z 7.'" 
$ 81,874 

$112.134 

IIaD-1'Cllfere4 Alrparta 

• 880 
410 

2.110 
2 2.170 
15.300 

50 
1.800 

12.'00 
+ 570 

• 1.210 

1.230 
+ no 

• 1.800 
310 

+ 210 

• . 0 

• 57;090 

"' 

2, 850 
3."0 

+ 2.370 
,65.750 

11.440 
+ 23.010 
ii"S.200 

+ 2.268 • 2.268 
1.173 

.2 .92oY 
+ 1.888 
, t.049 
Z 7.976 
, 7 2.175 

$177.375 

!11M2 dollars f rCIII Refeence 2 dlsCDunted to 1981 dolla,. • 10 percent 11\4 rCMldo4 to tbe neacut $10. 
'rhe application of a s pe cific price Index VAIl cona1d.red Imvarranted here. glvan the pro foma, pc.lt .. lucy 
nature of the estillates in Refeence 2. Coats are deaoIl1nated In 1981 dollars to be CDnslstent vlth benet It 
valuations and costs in other p4rts of this report. 
YOptiorwl tcc l1.)a- L'*ured 8Upxts. Rel.u;ed to ca .. ...... .;e. 
1/Sourcez Reference 2 (aaadlfled). . 
!lSa of (1/(1 +i,n-o . 5, fcc n • 1 to lS, wbere "1" is the oMB-prescdbed cUaoalmt r ate of 10 percent md 
"n" 1. eac� year of an ass .... ed eCalOlld.c life of 15 year •• 

... 

!lIllliiar . J 

4' , 
) q� •• nll$57r1J.e';ij-mm'�:: .... -- ... \} ... - . . --
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FlQJllS 3 

Bstimated Unit Life-CYCle Costs of AIOS lnataUatlona at PAA 'l'OMBItED AIRPORTS (1981 Dollars'!! 

VARIABU!: COS'JS QiIB '1'0 SBtBOIllHG DBVICBS ... 
Wind Allbhnt V1albUlty 

aUree- 'I'_per- Dual Altl- Luer (Forwud Llqll1d rrHdll1 'I'bunder.toca 

.. ClL!!l. NlD BOUIPMBHT 

Stnaor (In:ludlng lICdul_) 
'I'owr, Guyzs, Anellor. 
OtMr 819'1al Ccadldon1ng 
Central ,roc .. eor and 

8aft_re Prograa 
Output BqW.pI8nt 
Initial Spares II 25\) 
Other IU (I 3 5t) 

'I'otal 

0IBM'f10tll AND MAlHl'BHIIHCB 

I'er.oanel 
Oa.enation 
Mailltenance 

Spar •• CI It) 
ec.aaalc:atlOllllY 
,.,Ult1es 

Annual Total 
x Life-Cycle D1sCD\IIlt peetor!! 

Total 

'l'OmL LlI'B-c!CLB (I)ft* 

nlED don . 
� !E!ed! 

$1,08 5 
$ 570 

1,620 

3,ttO 
5,530 
2,790 271 

+ 3.906 + 380 
$17,856 $1,736 

$ 2,162 
712 
33 5 $ 33 

2,920 
+ 21t04 
$ 8,533 $"'i3 
x 7.976 !!:.lli. 
$68,059 $ 2'3 

$8 5,'15 $1,999 

ature , aetor Set- CeU� Scattor 
Dew Point d!!!l Sell80ra !!!!! Meterl 
I 

$ 880 $2,1'0 $22,770 $15,505 

220 seo 5,'93 3,17' 
+ 308 + 756 + 7.970 + s.U'" 
$1,t08 $l,ts' $3',t33 $2t,808 

$ 2 1  $ ' 5  $ 683 $ U5 

i"2i .......-rs $. 683 $- tl5 
x7.976 x7.976 x 7.97' x 7.976 
$ 207 i'"5ii $ 5,UB $ 3,709 

$1,615 $3;"t $&1,B81 $28, 517 

*LIIB-C1CU!: 00S'l' OP A GIVEN SYS'lZM • $B 5,915 + SUM OP VARIABIB COS'15 WIQUB TO APPLlCMLB SBIEORING DBVIt:BS 

v Source. Reference 2 (acxUfted). 

Y Belated to dietance. 

'reclp. 'reclp. DePCtloq1 
(atv.1 CYe.AtoI �tlClft 

• 745 $2,OOS $12,600 

186 501 3,150 
+ 261 + 702 + tlUO 
$1,112 ii':2oi. $20,110 

$ 22 $ 60 , 3 78 

T"2i f'"ii $ 318 
!!:..m. !1:.!I!. x 7.976 
$ 175 • U9 , 3,015 

$1,36 7 $3,6" a3,U5 

!! SUD at (1/(1+1)n-o.5) fot n • 1 to lS, wbere '1' 1s the O .. -prescribed dlaCDunt rata of 10 percent and '11' 1s each yeu of an utl_ted 
eCCllOlld. c lif II of 15 yeus. 



FlCURE 4 

Estipated Unit Lif.-Cycle Costs of AWOS Install.tion • •  t NON-TOWERED Airport. (1981 pollar.}!' 

FACILITIES ABD EQUIP�NT 

Senaor (iacludiaa aodulea) 
Tover. Cura. Anchora 
Other Sianal Conditioniaa 
CeDtr.l Proceaaor .Dd 

Softw.re ProRr .. 
Output Equia-eDt 
IDitial Spare. (, 251) 
Other f61 (, 351) 

Total 

flIED 
CO�,!! 

$ 570 
1.620 

, '.40 
2,J7U 
2.000 

+ 2.800 
i12.800 

Wind 
(Direc-
tion 6 
S�eed ) 

$1,085 

271 
+ 380 
il. 736 

VARlA!U��_�O�TS JlJ!.lWt �SENSORJJiG PEYIg;�� __ �_� � 

Ambient Viaibilit7 
Teaper- . Du.l Alti- Laaer (Forw.rd 
ature 6 aeter Set- Ceilo- Scatter 

Dew Point tinl Sep'OEl .eter � Mater) 

$ 880 

220 
+ 308 
11.408 

U.160 

540 
+ 756 
h.456 

$22.770 

5.693 
+ 7,970 
*36.433 

$15.505 

3.876 
+ ,,427 
124.808 

.... 

Liquid 
Precip. 
� 

$ 745 

186 
� tr.T92 

.... OPEIlATIOJlS AID PlAlllTElWICE 
N 

Pef!o�l 
Ob.,nation 
MaiDteuDce 

Sp.rea (f 31) 
COaaunic.tiooe!' 
'acilitie. 

AnDual Total 
a Life-C,cle DiacouDt Facto�' 

Total 

TOTAL LIfE-CYCLE COST* 

$ 0 
2.268 

240 
220 

+ 1.888 
i 4.616 

".976 
'36. 81 7  

$49.61 7  

$ 33 

fl'j 
&7 .976 i26i 
$1."9 

$ 26 $ 65 .$ 683 $ 465 

S""26 ITs i 683 .. i 465 
.7.976 x7.976 a 7 .976 I 7s976 rTo7 .--m J 5.448 3.709 

$1.615 $3.974 $41.881 $28.517 

*LIFE-CYCLE COST or A GIVEN SYSTEM .. $49.617 + SUIt OF VARIAlLE COSTS UIlIQUE TO APPLICABLE SENSOBIHG DEVICES 
(ADD $21.535 IF SYSTEH HAS LONCLIME COKMUHICATIOIiS.) 

� 

11 Source: BefereDce 2 (modified). 

11 Does not include 10naline communications. 

$ 22 

r2i j,.976 
175 

$1.367 

Free&lor 1huDder.to� 
'recipe � D1tectiool 
(Y"/!e) toe.tlpp 

$2.005 

Siii. 
.L..1.n 
lJ;2D 

• 60 

• � 60 r·9" 
479 

$3.6(17 

$12.600 

3.1SO i,t,410 
.16ti 

$ 378 

J 378 
JI Z.97A i 3.015 

$21.175 

11 Sua of (1/(1+i)n-o.5) for n • 1 to 15. where 'i' i. the OHI-preacribed di.count rate of 10 percent and 'n' ta each ,e.r of an e.tt •• ted 
ecoDomic life of 15 year •• 

•••••• ��.�.IP.·.'.l 'J .. m.yij��Jl�_IIiiB'i/CIti"'<b:.;-.u/.J�;.�-, � �,. ..�,_l .. ,".�.,,..iN- 'M' A,:·-;; '" l...-...-;..��. �� . • - ) • .J ) ) 
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4.  Centra l Processor . .: 
5. OUtEQt !!Ju ip!!mt. The ()ut;p.lto qf ,tM CE'ntral data processor can 

be .ta Uored" Data may bo output to a di gital diBplay , to a 
printer , 'to a "oioe generator fer wi ce hroadcas ts to ai rbor ne 
aircraft , to a telephone answering dena! ( l .e. , P ilot Autaaatic 
Tel�ne weather AnsWeri ng  Service ) ,  and/ex- through a modem fer 
inclusion 1n the National Weather Data Dank . 

6. Initi al Spares. When an AN:>S is install ed ,  spare parts mus t be 
ava Uable to provide for replacement or repair of malfunctioning 
equipnent . It is' ass \III ed that adequate spares can be made 
avaUable for approximately 25  percent of the - total equipnent 
mst- (RE msts befcze mst, fer - initi al spares· and ·other 
!l.B· ) • 

7. other FilE Costs . Other FIlE msts include system design , 
canpatibility checks , deli very , i nstall ati m and testing.  These 
msts are es timated at approximately 35 percent of " total 
equipne nt cost" (RrB costs before costs fo r • ini ti al spares· and 
· other FIlE· ) . 

C. Operations and Maintenance Costs 

1. Observation Personnel. 

a .  FAA Towered Airpor ts. Under existi ng manual weather 
. observing systems at FAA towered air p)rts , weather 

observations are taken by HE personnel , by FAA ai r traffic 
control s pecialists as a seCQ1dary functicn , or in cases 
where there is a mllocated flight service stati on, by 
fli ght ser vi ce  specialists. Recall , however , that the 
cri ted a developed in this repor t fer F AA  towered ai rp)r ts 
are applicable only to those locations where the FAA, as 
opposed to the HE ex its agen t ,  is responsible fer the 
weather obser vation f uncticn. AWCS relieves the wor kload 
of the personnel perfermi ng these ftl'lctions by 
autanatically observing , remrding and transmitting weather 
infermation.  At this wri ti ng ,  state-of-the-art ANlS is not 
capable of measuring all weather phenaaena. For example , 
smoke , ha ze , dust and fog cannot be identified by 
COOIIIerci ally available sensors .  &.Ich weather data , 
however , can be manually entered into ANlS as specif ic 
ranar ks when it beccmes necessary to augment the autaaatic 
observati ons . Since the need fez these manually entered 
ranar ks is rare , it is estimated that there will be a 
reducti on of 95 percent i n  the time devoted to the weather 
obser vation function once an Awa; is installed. The N I'B  
ha s  found that about 25 percent of one person's time on 
duty is required to manually observe , remrd and transmit 
the weather (per Ref erence 2) . This f actor is the average 
amount of time required for these f uncti ons , ta king i nto 
account routinely hourly observations during periods of 
goOd weather and greater amounts of time monitoring 
mnditions duri ng m arginal , changi ng and ha zardous 
weather . This factor was checked by Reference 2 during 
visi ts to FAA facilities and appears valid. Given these 
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asR .... pt i c)M then , C)nly 1. 25 percent of the obBe�ver ' s til1K7 
(or 18 minutes a day ) is  necessary to aU9lDent AWOS « . 2 5 x 
(1- . 95 ) ) • •  0125 , . 0125 x 24 hrs . /day x 60 mi ns ./hr .  ,-
18 minutp.s) . Por an 1\1IOO-equipped towered airpor t 
operati ng 24 hours da ily, Figure 5 deriws an estimated 
annual cost ·of weather o bser vatim persemnel of $2, 162 . 

t 
b .  Non- towered A irpor ts .  Since there are no weather 

obser vatim personnel at no� towered air ports , other than 
those wi th a flight service station,  there are no costs 
that accr ue i n  this cateCJ)ry. The pilot is totally 
dependent upon the outpJt of the automated system . 

2. Maintenance Persemnel. This analysis assumes that AMOS 
equipment wi ll be mai ntaine� bf government-employed maintenance 
s peci ali sts • 

a .  FAA Tcwered A irpor ts.  At  PAA towered ai rpor ts , maintenanc:e 
techni cians are ass1.lfted to be em site. I t  is asslmted that 
4 days annually are required far preventive maintenance and 
an addi tional 4 days annually for mprograDllled 
maintenance . Asslllli ng  a GS-ll� annual salar y  of $25 , 486 
over 9 months and $26, 710 over 3 months equates to a 
we ighted 1981 sal ary of $25 , 792 . This salary must be 
adj usted by a f ringe be nefits overhead factor of 1 . 26 (per 
Ref erence 7) . The annual cos t of maintenance personnel for 
AHa) can then be calcul ated as: 

( 8/365) x $25 , 792 x 1. 2� = $712 

b . Non- tower ed AirpOr ts. The above analysis for FAA tower ed 
airper ts is also applicable to no� towered ai rpor ts ,  elllCept 
that an allowance m ust be made for travel to and f ran 
remote l ocati ons . Allcwi ng 4 persondays per year to 
accanodate travel time and assuming transpor tatim and 
related travel (Dsts amount to $150 fex each day of travel , 
the annual maintenance personnel costs for AME at a 
non- towered ai rpor t  can be ca lculated as :  

, (  ( 12/36 5)  x $25, 792 x 1. 26) + ( 8  x $150) = $2, 268 

3. Spares. The costs of recurri ng annual spares i nventor i es 
parallels that for i n1 ti al spar es  discussed above in paragraph 
8-6 . The esti mated average annual cost to repair equipment sent 
to a depot. or manufacturer for recmdi tioning is asslJDed to be 
1 percen t  of " total equipment (Ds t" (RE cos ts before costs far 
" ini ti al s par es· and " other RE" ) .  Replacement of t hose i tems 
that are not repairable is es ti mated at 2 percent of the II total 

e qui pme nt cost .· 

4. Canmm i c:ati ons .  At FM towered airpor ts , local we ather 
Obser vati ons ar e  nomal1y transmitted to the W eather Message 
Svi tchi ng C enter . Weather observations at no� towered ai rports 
may or 'may not be of such val ue that they must be tra nsmit ted to 
and coll ected bf the central weather data networ k. When this 
i nfo Elllation is not esse nti al ,  no l ongli ne is necessary . 
Hcwever , when local observati ons are of value to the central 
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rI WRE 5 

Est:imated Annual.. Cost of W.athcr Obser vati on  Personnel at an FAA 
Tcwered ' Airp t O.ll8rat..I�. 24 I!our� Daily (1981 Dollars)!/' 

l . . 
( A) Annuai liours of Oper atim ( 36 5  x 24) 

( B) Producti ve Hours Per Observer 
Annual Hours Available ( 52 x 
Less i Vacati ons 

Sick Leave 
Holidays · 
Trai ning 

(C ) Net AMual Personyears (Aja) 

(D) Annual Super visory Perscnyears 

40) 
120 

40 
88 

+ '20 
,.--

( E) Total Annual Personyears (C + D) 

2, 080 

( F)  Fractioo of Obser ver' s T ime Required to Augme nt AMOS 

(G) Personyears Requi red AMually to Augment AM>S ( E  x F) 

( H) Ave rage AMual Sal ar y  af ter F ri nge BenefitsY 

( I) Annual Obser va tion Persamel Costs (G x H) 

!Is our ce : Ref erence 2 (modif i ed )  • 

8,760 

1, 8 12  

4. 83 

+ . 61 

5 . 4 4  

x . Ol2S  

. 0680 

x31 , 795 

$ 2, 162 

�hhe medi an UB I sal ar y  of sur f ace weather observation personnel , 
i ncl uding NWS personnel, FAA controllers and FAA f li ght servi ce 
specialists , was $25 , 2 34.  Appl.yi ng a f ri nge benef its ove rhead f actor of 
26 percent (per Reference 7 )  r esults in an average annual salary af ter 
fri nge benef its of $31 , 795. 
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Estimated Annual Awe); Cunn unication Costs ,(19 81 Dollars) 

LCX'lgli ne* 
Telephone 

t ' FAA 
Towered Airpor ts 

$2, 700 
+ 220 
$2, 920 

*Rel ated to distance.' 

Non-Towered A irports 
With Without 

Longli ne' Longli ne 

$2, 700 
+ 220 
$2, 920 

$ 0 
+ 220 
$ 220 

\ro'eather data networ k, the lorlgli ne is desi rable.  Average annual 
cQlln unication costs associated with MiCG are swmaari zed i n  
F igure 6. On a site- specif ic basis , longli ne commll\i eat i ons 
cost s may vary since they var y with distanoe . 

5. Facili ti es .  

a .  FAA Towered A irpor ts. Facility costs of AK>S include the f ai r  
mar k et val ue of the r ealty and the cost s of util i  ti es associ ated 
wi th the weather observat i on functi on. Most weather sensor s are 
mounted outdoo rs , w hile t heir displays and associ ated 
el ectroni cs are blused ilX1oors . Utility costs incl ude those fa: 
the building and power re quirene nts for. oper ation of t he 
sensors , display and associated el ectroni cs .  At FAA towered 
air ports , where the FAA is r es ponsi bl e  fo r the weather 
obser vation f uncti on,  i t  is asS lJ1led that an area 8 f eet by 10 
feet ( 80 squar e f e et )  i,·s re quir ed to acccanodal;e the e quipne nt . 
An additional area of 10 f eet by 15 feet (150 square feet ) is  
necessar y  fo r the o bser ver , but since" 'only 1 . 2 5  perce nt of the 
obser ver' s ti me is devoted to augmE!tti ng AK>S (as explai ned 
above ) , only 1 . 2 5 percent of this ar ea (or a bo ut 2 squar e f eet ) 
is char geable  to the weat her observat i on function . At an 
average f air  re ntal val ue of $2 0 per squar e foot , the annual 
cos t of floor space is $1, 640 ( 82 square feet x $20) . Ass,lIIIi ng 
u tility cost s of $2 pe r  square f oot for the buildi ng and $5 0 per 
month f ar  operat i on of the sensors , display and associ ated 
electronics , the annual cost of utili ti es is $7 64 ( 82 square 
f eet x $2) + ( $50 per month x 12 months » . Adding these charges 
together , ann ual fac ilit y  costs fo r AWes at an FAA towered 
ai rport total $2 , 404 . 

b .  Non-towe red A irports. At ron-towered ai rPJr ts , total space 
re quir ene nts are assumed to be only B f eet x 8 f eet ( 64 s quare 
f eet ) ,  because the CRT display and tel etype pr i nter are oot 
installed and ther e is no space re quir ene nt for an o bser ver . 
Ass lIIIi ng utility costs far operat i on of the sensor s , display and 
associ ated electroni cs of $40 per month and kee ping other 
ass llllpti ons as f a:  FAA bOwered ai rPJr ts , the annual facility 
costs fo r AWOO at a non-towered air PJrt total $1, 808 ( ( 6 4  s quare 
f eet x $20 ) + ( 64 square feet x $2) + ( $4 0  per month x 12 
months» • 
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D. Determi ni ng, the Lif e-CyCle Cost of a Given SY,s tem 

Since the costs i n  the chapter �rc ded ved modularly , life-,cycle costs 
can be �asily estimated fo wr i ous AtOS co nf i gut ati ons • The lif e-cycle . 
cost of a gh en AWCS install atioo can be' determi ned f rom Figure 3 (for an 
PM towere4 airpor t )  and .F igure 4 ( f a:  a non- towered ai rpor t )  by slJIIDIi ng 
the life-cycl e fixed costs a"d the lif e-cycle ,variable costs unique to 
the appli cable sensor i ng devices . 

For example, an AN>S ins tallation at an FAA towered ai rpor t  havi ng all 
the sensors outli ned in Figure 3 has a life-cycle cost in 19 81 dollars of 
approximately $192 , 000 ,  computed as follows: 

Fixed Costs 

Var i able Costs :  

Wi nd 
T emperat ur e/Dew Poi nt 
Alti meter 
Ceiling 
Visi bil i ty 
Liquid Preci pitation 
Free zi ng Preci pi tad on 
Thmdersto rm 

,. 

$ 1 , 999 
1, 615 
3, 974 

41, 881 
28, 517 

1 ,367 
3, 687 

+23,175 

$ 8 5, 915 

+106 ,215 
$192 , 130 

An AWOS i nstall ation at a non-towered airpor t having all the sensors 
outli ned in F igure 4 has lif e- cycle costs in 198� dollars of 
approx imately $177, 000 with and $156, 000 without 1 00gline call1l unications , 
oomplted as follows: 

F ixed Costs 

Varia bl e Cost s:  

Wi m 
TG'lpeI at uc e/Dew Poi nt 
A l ti meter 
Ce iling 
Visibility 
Liquid Precip i tation 
Freezi ng Preci pi tation 
Thunderstorm 

$ 1 , 999 
1, 615 
3, 974 

41, 881 
28, 517 

1 ,367 
3, 687 

+23,175 

LQ'lgline Callll uni cations , if applicable 
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$ 49 , 617  

+106,215 
$155, 832 

+ 2 1, 53 5  
$1 77 , 36 7  



At the date of this repor t ,  the typical AIOS confi(jUration is initially . 
projected by the PM ANOS P rogram Office to i nclude sensors for wind 
directi on  and speed ,  temperature , dew point ,  al timeter , ceiling, 
vi-si bility and liquid precipitatim. However , f uture configurations lIay 
i nclude addi ti onal « fewer sensor s .  For example,  a cloud hei ght 
( ceiling )  sensorlilay not be j us ti fied at cer tai n l ocati ons i n  close 

proxi mi ty to another observati on ro i  te , whi l e  addi ti onal sensors ,  such as 
fo r ( ree zing precipitatim and thunerstorms , may be added if cost 
eff ecti ve .  The lif�cycle <Ds ts i n  1981 doll ar,; of the bas ic 
configuraticn ar e  outlined below fo r PM towered and non-towered air port s: 

FAA Towered Non-Towered 
Airer ts Air J:2r ts 

Fi xed C osts ( Includes 1cng1.i ne caun uni ca ti ons $ 85, 915 , .  $ 4 9, 617 
fer, FAA towered ai rpor ts )  

vari a bl e  Cost s: 

Wirxl $ 1 , 999 
Tanperat ur e/Dew Poi nt 1, 615 
A lti meter 3, 974 
Ceiling 41, 881 
V is i bi l i  ty 28 , 517 
Li quid Preci pi tati on  + 1, 3 67 + 79,353 + 79,353 

$1 28, 970 

Loogli ne cann un! ca ti ons , if a ppli ca bl. e + 2 1, 53 5  
$165 , 268  $150 , 50 5  

J R  
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ClfAP'IER IV - ESTIMI\TION AND VALlPiTIOR fR AII)8 aBRiPrPs'I"J 

A. I ntroductim 

The es ta bl ibhnent and discont.i nuance cr i ter i a  fer · MI)S at PAA towered 
air ports are deri ved in this report through a 'cos t- effecti ve ness 
analysis , whil e  ttx>se fer non- towered and non- federal towered ai rpor ts 
are based Q'l a cQ'l ve n ti onal benefi t/C08t analysis. This chapter 
exami nes', i n  quanti tati ve and quali tati ve terms , the benef i t  sides of 
these analys es . C os t- effec ti ve ness analysis , or more s peci fically 
l east- CDs t  analysis ,. concen trates on iden tifyi ng the leas t expens i ve  way 
of producing a g1 ven amount of a cer tai n output , or as applied i n  this 
rCIXlr t ,  the mos t cost eff ec ti ve mea�s of the conti nued provision. of 
weather o bser vati on ser vi ces at FAA tower ed air por ts wher e the FAA, as 
oppos ed to the NtS or its aqen t ,  is res pons i bl e foe · the we ather 
obser vati on f unc ti Ol .  Benef i t/ cost analysis , as applied i n  t his r,epor t·, 
is a quanti taU ve eval uati on in whi ch the lif e-cycle capi tal , operati ng 
and mai nte nnnce costs of AWes ar e canpared with the doll ar val ue of the 
l i f e-cyc l e  benef i ts that are '!lCpected . .Intui ti vely, ,ben ef it/cos t ratios 
of one or more are good inves tme nts , while t hose of less than one ar e  
poor i nves tments . 

Par t  91 of the F ederal Avi ation Regulati ons ( FAR) requ i res that all 
control zones have weather obser vati on  ser vi ces . Si nce FAA tower ed 
aiqnr ts CDns ti tute CDntrol zones , weather observati ons are requi red at 
PAA towered. air por ts . Most equi pne nt pr ese ntl y i nstalled in manual 
'fleat her obser vi ng systems is over 20 years old and is appr oachi ng or pas t 
the end of its ecQ'lomi. c life ( Ref erenoe 2) . Gi Ven these reg ul atory and 
operati ng cons tra i nts , Secti on B of this chapter s\lllJ1lar i zes a life-cycle 
cost-effecti ve ness analysis of various al ternati ve systems of obser ving , 
recordi ng and dissemi nat i ng weat her data at FAA towered ai rpor ts .  The 
analysis cl early s hows th at AWCS is the most cost effecti ve mea ns of 
provi di ng weather observat i on ser vi ces at ?� towered ai rpor ts .  

Unli ke FAA towered air IXlrts , weather obser vati on  ser vi ces ar e not 
necess ar i l y  requ i red at non- towered and non- federal towered ai rpor ts .  
Al though the conti nui ng growth of avi atiQ'l has incr eased the need of and 
demand foe weather observations at addi ti onal locations , the costs of 
laoor- i nte nsi ve weather obser ving systems has prohi bi ted thei r 
elCpans ion .  At many ai rpor ts where the government does rot pr ovi de 
weather obser va tion ser vi ces ,  camlerci al oper ato rs have eS'.:a b1ished 
sel f- operated Suppl emen tar y Avi ation Weather ReIXlr ti ng Stat i �ns (SAHRS ) 
to s a ti sf y  FAR Parts 12 1  and 13 5 which requi r e  weather O bser vati ons for 
CDmmercial ins tr um en t  fl ight operat i ons . The quanti f i abl e ben ef i ts 
as cri ba bl e  t o  the esta blishme nt and oper ation o f  AWes at non-tower ed and 
non- federal towered ai qnr ts i nclude saf ety and eff ici ency . Safety 
benef its , addr essed in Sec ti on 0-2 of this chapter , r es ul t  f ran reduced 
i nc i dence of acc i den ts f oe  whi ch un f avora bl e  wi nds , dens i ty al ti tude , l ow  
ceiling!vi'si b ility , preci pi tati on  o r  thundersto rms are caus es and/o r  
f actor s .  Eff ici ency benef i ts ,  addressed i n  S ection C-3 ,  res ul t f ran cos t 
avoidance r eali zed by SAWRS oper ators whose weather o bser va ti on f unc ti ons 
would be repl aced by Al«lS, reduced inci dence of di versions and 
cancell ati ons of act ual and would-be i nstr lJl1e nt approaches and 
ove r f l i ghts by vis ual appr oaches . Secti on C-4 outl i nes proximi ty pen al ty 
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and remoteness peeai lll (Eovisions which OOIIpensate fez elea. p:oxi.ml. ty to 
or remote ness f raa a f ull tme , non-autaaated PM/lit6/lit6 Ccntract 
s ur f ace weather observation station. 

Secti on D addresses other benef its of AWOS which are termed indi rect or 
i ntangi ble because they are di.f fi cult to quantify �nd as cri be 
si te- specif ically.  Thene include benet i ts  to departi ng and enr oute 
air cr aft , improved quality of weather lnfo llDatim , contri buti on to the 
weather' mmmm i cations networ k,  reduced wor kload of flight servi ce 
sta ti ons " ccnges tion r elief at major air p)rts and accident investi gatim . 

ANlS im ta11 ations may be tailexed to meet site- specific needs . 
Diff e ring re quir enent's for various non-towered and non-fe<ler al  towered 
ai rpor ts may res ul t  i n  establ1stlnEllt ,.of diff erent AtDS conf igurati ons . 
I n  remgni ti on  of this possibility , benefits ( as  well as costs ) for 
non- towered and non-federal towered ai rpor ts are developed modul arly i n  
this repor t to facilitate ccmputation of the benef i t/cost r a tio of the 
tailexed system prop)sed fex the ai rpor t  i n  ques ti on . 

" 

B. FAA Towered Airports 

1 .  Introducti on 

As mEllti oned above , FAR Par t 91 requ i res weather observati o� at F AA  
towered air ports . M ost equi pne nt pr esently i nstalled in manual weather 
obser vi ng systems is over 20 years old and approach i ng the end of or pas t 
its ecmomi c life (Reference 2) . Sane equipnent is n o  laager in 
pcoduction and sr;:are parts are someti mes diff i cul t  to find 'f a: others . 
Modern ' i nstr umentation provides easier r eading with gr eater accuracy ana, 
less mai ntenance thr ough digi tal dis pl ays as compared to di al ins trum�ts 
cur re n tl y  in ge ner al use . Gi ve n  the state of e xis ting weather obSer vin g  
r. ys tems and the regul ator y requi remEllt fex weather observi ll9 servi ces ; 
Secti on  U- 2 j us ti fi es  the reg ul ator y requir Elllent fo r weather obser ving 
sys tems at FAA towered ai rpor ts i n  ms t versus benef i t  terms and then 
ide nti fi es the most cost-effec ti ve s ystem through a l east- cost analysis 
of va r i ous al ternati ve systems of mll ecti ng and dissemi nati ng weather 
data at manned weather o bser vati on  sta ti ons .  These al ternati ves range 
f rom replacing current manual weather observi ng sys tems wi th new manual 
systems to replacing them with Awes : 

a .  Manual Weather Obser vi ng Sys tems 

( 1) FAA o r  N ati onal W eather Ser vi ce (HWS) Obser ve rs 

( 2) Contract Observers. Under this opti on ,  m6 contracts 
with pri vate canpani es or indi viduals , under HE 
overs i ght , to obtai n  bas i c  avi ation-od Ellted weat her 
obser vati ons (Contract Basic ) or canpl ete avi ation 
weather obser vati ons (Weather S er vi ce Contract 

' Meteo rlogi cal Obser vator y o r  N;CM) . 

( 3) 9Jppl enElltary Avi ation Weather Repor ti ng Stati orl!'. 
(SAWRS) . At many locati ons wher e the goverrnent does 
IDt provi de avi ation weather observations ex where the 
ser vi ce is provided only par t- time , camaerci al 
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operator s 'establish these stat i ons under NWS oversight .to 
s ati sfy FM 'regu1. a'ti onS 'for '�er'ci al instrllil�rit' ii , 
operati ons .  Bluipiierit·'  and personnel Oosts 'are ·:bOr ne by 
the CCIIIIlerci al oper atoe . .  ' 

. .  : .  

b .  Autof'ated Weattlcr Ubs��.!i?9 Sys tems " (ANlSL 
" 

. '  , 

Costs are analyzed i n  Gccti m D-3 for ' each' of the above manual ' 
weather obser vi ng systems . In Section 8-4, the res ul ts of the 
analysis i n  Secti a!  8-3 and the Awa; costs develo ped earlier i n  
Chapter I I I  are oombi ned and oonver ted to thei r lif e-cycl e ms t 
equi vale nts . I t  will be s hown that AWCS is the mr)st cost 
eff ecti ve  means of providi ng we ather qbs'er ving ser vi ces FAA at 
towered air ports . 

2. Jus ti f i cati on of weather Observati on Servi ces at FAA Towered 
Air ports 

As menti oned above , FM towered ai rpor ts are requ i red , to have 
weather obser vation ser vi ces by vir t ue of FAR Par t 91 w,hic h  
requires weat her obser vati ons i n  oont r ol zones . Although there 
are several be nef its to these requir ements , they ar e esse nti ally 
based on saf et y  cons i derati ons . Later , i n  Secti on C of this 
chapter , saf ety benef its are deri ved fo r weather ouser va ti onS at 
non- towered and non- federal tcwered ai rpor ts by compar i ng his tor i c  
weathe r- r el ated accide nt r ates with weather obser vati ons and 
weat her- related acci dent rates wi thout weat her obscrvations , 
available .  This approach to quantifying saf ety be nef its cannot be 
di rectly used f or  FM towered airpor ts ,  however , because FM 
towered air ports have hi sto rically had weather obsp.r va ti on  
ser vi ces . However , by maki ng cer ta in adj ustments to the analysis 
for n on- towered and non-federal towered air por ts , u baseli ne 
j usti f i cat i on can be der i wd f or  the pr ovision of · • ..e ather 
o bser ving systems at FM towered air ports . 

F igure 7 der i ves saf et y  benef its of we ather observati ons per 
acti v it y  uni t  at FM tower ed air ports for each user cl ass by 
weat hcr  phenomena by analogy wi th the analysis de r i wd l ater i n  
Sec ti on C of this chapter for non- towered and non-f eder al tower ed 
ai tfor ts .  To acco un t  for the impact of mor e l and i ng a i ds  and 
othe r f acto rs which would bear at a canpari s on of weather-rel ated 
acci den t  rates wi th and wi thout weather obser vati ons at FAA 
tower ed air ports , all aver ta ble accident r ates ar e r educed by one 
thi rd . Ave r table wi nd- rel ated acc i dent rates are reduced an 
addi ti onal thi r d  fo r the ai r ta xi user cl ass and two thi rds for 
the a i r  carr i er user class i n  oons ideration of the i r greater 
aircraft wei ght an d l esser prone ness to suc h accide nts as canpar ed 
to the general avi at i on user cl ass . Figure 8 appli es the res ul ts  
f rom Figure '  7 to 19 81 ai r traffi c acti vity a t  FAA-o per ated ATer' s .  

The for egoi ng ass unpti ons were f actored into this analys is to 
acoount fo r the histo ri cal accif1e nt r ate differe nces at air po r ts 
havi ng many as opposed to few or no landi ng aids . While these 
ass IJl\p ti ons s houl d not be consider ed gcs pel , they do ade quately 
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dp.sai be the rel at i ve f]U f erf!nces in accident poten ti al between 
these air po r t  t ypas. 'l'hus , the . requir_nt fo r weather 
obsp.c vo tion Gp.r vi cea can be j usti fied at' PM t:IOWered ai rp,)r U Oft . 
the basis or sar ety al one. Of CIOurse there are benefits other . 
than oaC ct Y CJncr. ,. hu t . the pur pose here 1s simply to ascertai n 
wheth�r t)r not mandatttr y weather obser vatim services at PM 
towered III t(nr. tH or;' �no�i cal1y j us ti f i ed .  B!wing established 
that they arlt , thrJ a nalysis now beCCllles one · of cost effecti ve ness . 
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Extraesl at ed S af etl: Be neflts of W eather Obser vati ons Per 0E!!utiCl\ a t  PAA Towered Airerts 1198111 

Ben ef it Per 
Weather Coat Per Accident 'IOOO! Adj usted Aver ta bl e  Accident AC AT ca COl ... IlL 

Phenollmon FataUtles Aircraf t RateV x 10 1 �r Itin I tin I t1n Local nil) I tln and U ser Clasa and I nj ur i es!! �V � I u n. 2I!l. Local Om. -2I!l... -2I!l... -2m . ....2m.. ..9!i -2m 
Wind 

AC $ 892 $2, 733 $ 3, 625 . 82 3  $ 2 . 983 r-

AT 116 60 17 6 1 . 646 $ . 290 
ca 45 24 69 2 . 469 1.481 $. 170 $ . 102 
IlL 70 608 678 2 . 469 1. 481 11. 6" $1.004 

D ... i ty A lti tude 
AC 207 2, 400 2, 607 . 067 . 175 
AT 27 52 79 . 067 . O OS  
COl 10 21 11 .067 . 040 . 002 . 001 
HL 16 530 546 . 067 . 0 40 .037 . 022 

Ceil1ng/Vil1b1l1ty 
AC 13, 958 5, 549 19, 507 . 925 18. 0U 
AT 1, 809 - 122 1, 93 1 . 925 1. 786 
COl 697 50 747 . 925 .691 
HL 1,085 1, 247 2, 33 2  . 925 , 2.157 

Precipl taticn 
AC 295 3, 330 3, 625 . 075 . . 272 
AT 38 73 111 .075 .008 
COl 15 30 45 . 075 . 045 . 003 .002 
IlL 23 744 7 67 .07 5  . 045 . 057 .035 

Tbamderatocu 

Y 

Y 

'AI 

AC 121 2, 400 2, 521 .019 . 048 
AT 16 52 68 .019 . 001 
ca 6 21 27 . 019 . OU . 001 .000 
IlL 9 530 539 . 019 . 011 . 010 .OOS 

$21 . 522 i2.i9o $.8i1 ii:1ii ii:i35 $1.067 

ProbabiUti _  of fatali ti es ,  aerious i nj l% ies IIld III1 mr I nj ur i es  per Accident (by analogy wlth no�towered al r5l)rt lftal:tSis in Appendb � 
applied to average occupant load factors by user cl ass (per Reference 8, and uni t lce8e8 in 1981 !Sollars of $580, 000 per statist1cal life , 
$42, 000 per IItaUsti cal sedOW! i nj ur y  and $16, 000 per 8utLatical mi mr i nj ury (per Appendix � a�d Reference 9) . 

ProtabiUti es of ai rcraf t be i ng destroyed, 8ubstanti ally dallaged and IDi mrly damaged p!r �ci dent (by an'dogy vitti no�tDWered alrport 
analysis 1 n Appendix A) applied to uni t leases in 19 81 dall ars of $7,100, 000, $157, 000; $64, 000 and $1,600, 000 per de8tlOyed aircuft , 
$2, 400, 000, $52, 000, $21, 000 and $530, 000 per substantially damaged al rcraf t, and $1 , 200, 000, $26, 000, $11, 000 and $265, 000 per II1nDrly 
dlllaged aircraft , fo r the respective user classes (per Reference 9) . 

Drawn by analogy with anall/&1s fer no� toVered and no� federal towered ai rr..-r ts 1n Section C of this chapter , u cept that all avertable 
accident rates Ar e reduced by one third :;;: , 41low fo r the Jlllpact of landing aids and other facto rs at FAA towered air ports wblch W)uld bear 
on a allIIpldson of weath!r- relatf'd accldent rates at FAA tGwered airports wi th and w!. thout weather oa.ervatioRS . Addi tionally, avertable 
wln�r el ated accide nt r ates Are reduced by "one third fo r the al r taxi user cl asll and blo thirds for the alr carder user cl ... in 
COnBlduatlon of the l r  greater wl91t IIId lesser pronenesll to lIuch accidents. 
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Results of pi!!!!e 7 gli ed  to FY 1981 Air Traff ic Activi t)! at A irer ta with p",,-oarated Atcl" . (1981 DolLS-Ill 

A_C __ AT Gr. 

HMA , 431 �, � $ 473 , 782 $ 2 3, 646 $57, 590 

Hali.lI, S8V 434, 166 24, 593 33, 300 
� 

_ .......... ,, _  .. ; . ... 0.;.1 

mtD 11, 082, 409 221 , 406 45, 672 
A'1'L 11,604, 124 65, 996 33,388 
lAX 8, 369, 884 100, 855 57, 915 
DEN ', 781,302 126, 533 84, 802 
... if 7,400, 964 196, 475 24, 498 

5 Leaat Busy Atcl" � 
eJlCiudlng IllCf dUCCIIltinUllnce 
au41d!lteaY 

"IB ° 0 2, 225 
KIa 10,976 2,255 1, nt 
GFI 131,177 1, 678 3., 865 
JLH 98, 528 125 15, 881 
ADQ 196, 152 138 11, 305 

II Source. a.tecence 10 , 1!181 edi tian dated September 30, 1�1. 

Y In tae_ of 1981 lti necant aheraft opecationa .  

Annulheli 
... 'l'OrAL �. 

$14, 604 • 5'9, '22 .5, '53 

5, 1159 497, 828 '2, 077 

15, 567 11,3'5, 054 715 ,  3M 
13, 5151 11, 717,069 76,3815 
11, 577 8 , 54 0,291 715, 3815 

7,142 ', n9,779 n,38' 
3,050 7, 1524, 987 76,3M 

78,220 80, 445 '2,077 
157, 714 82,t59 12,077 
1 ,021 1158, 741 "' , 3. 

884 115, 418 152,077 
30, 379 2 37 , 974 '2,077 

Y As tantatiwly 1dantU1ed 1n Reference 11 as potential """ A'tCf dlse»ntlnuance can4i�t ... 

:/C 
!!lli! 

1. 7 

1. 0 

141. 8 
153.4 
111. 1 

91. '  
n. 8 

1.3  
1 .3  
2.2  
1. 9 
3 . 8  

!I Derhied frQIII pigure 16 uaing weighted CIOsta of sunua1 ""ather observing sptaa witb "''''', !lIB, or lISaD 
obaacvatim peraannell ( $59,350 x . 13147) + (Total Annual 0'" Coats - Obaervatlan 'enannel Coats) + ( CDally 
Operatlng Boun/24, x Observation PenoMel Casts ) .  .13147 1. the capital. recovery f.ctcc of a ... UCIC . ..  d .. 
over 15 periods wlth pcesont value of $1 at 10 percent . 

. �Fitttr thtztitar-a :'-�;¥]T&,-*&rl¥;- 'iif-t)$i-izO·· ... -."s 51 it 7 or' tt& ,.  ",-G� -��- '--_._--" �.--- ..... -... 
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3 .  Casts of Manual Weather O bserving Systems 

a. I ntmductian 

As mElltioned above , this analysis ass unes that si nce mos t 
equipne nt p�ese ntly i nstall ed. i n . manual weather obser ving systems 
is over 20 years old and approoch i ng tho encl of or past i ts 
ecmomJ, c life , new equipnent must be scheduled to replace the 
old. The ms t analys is in this sr.ction is tailexed in large part 
af ter the A utanated W eather O bser ving Systaa (AweS) Cost Analysis 
(Ref erence 2) , pecf alled ty Kmtr.on I nternati onal fex the FAA AK)S 

P rogram O f fi ce . While the cost s outli ned in  Reference 2 ar e  i n  
mi xed �ar doll ars , the msts i n  t he  follati ng analysis are 
denominated in 19 81 doll ars to be consiste nt with be nefit 
va 1 ua ti ons and ms ts i n  other par ts of this repor t • C er tai n �ther 
modifications were made to the analysis f rom Reference 2 to adhere 
to standards of the O ff ice of Managemmt and DJciget . Costs are 
categc>ri zed i nto these for replacene nt obser vatim equipne nt , . 
obser vat i m  personnel , maintenance personnel , spaces i nven tory ,  
catlU U:JUcati ons equi pne nt and facili ti es  • .  

b.  Replacemmt Observati on Equipnmt 

Fig ure 9 outli nes estimated obser vatim equipnent replacene.nt 
costs at m anned weather observi ng stations as they are curren tly 
str u ct ur ed .  The equi pne nt replacene nt costs outli ned i n  F igure 9 
are based on catal og  or vendor esti mated "off- the- shelf" pr i ces .  
When appropri ate ,  quan tity dis m unts ar e  taken i nto acmunt .  
I nstall at i on msts ar e  mnservati vely es timated i n  that they are 
based only on the r emoval of the old equi pnent and acquisi tion of 
and replacement wi th the new . &Cisti ng cables , wi res , s uppor ting 
struct ure , etc . are ass umed not to re quir e  repla cenent. I t  is 
al so ass uned that transpor tation charges can be absor bed wi thin 
the E:s timates m ade .  Note that NtS-approved equi pnent at SA� 
( llC i l i ti es ,  as they currently exis t ,  is f ar  less sOPlisti cated 
tha n th at i nstall ed at FAA and NtS sites. T hrough austere , this 
equ i �ent provi des the SA\iRS operator wi th an appr oved capabili ty 
for obtai ning necess ar y  weath.er obser vati oo  mverage for his 
operations . B:Ju ipnent and pe rsonnel ms ts arc bor ne by the SA\iRS 
oper ator . 

c .  !1eather Observati on Personnel 

Fi g ure 1 0  outli nes calcul a ti ons of the estimated ann ual costs of 
obser vati on personnel far manual weather observi ng stations 
o per aUng 8,  16 and 24 murs per day . 

As discuss ed earli er i n  Chapter II, the NtS has found that , on 
average , a bout 2S perce nt of one pe rson' s time m duty is requir ed 
to manually obser ve , record and transmi t the weather at ai rpor t 
loca ti ons wit h  FAA o r  NtS o bser vatim personnel. This facto r is 
the average amoun t of time requ i red fex these f ll1ctions , taki ng 
i nto acmunt routi nely murl y obser vati ons ta ken during periods of 
good weat her and greater amoun ts of ti me moni tor i ng mndi ti ons 
during periods of marginal , changing and ha zardous weather . T his 
f actor was cnecked ty Ref erence 2 dur i  ng visi ts to FAA faci li ti es 
and appears valid . 
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FIQJRE 9 

Es timated Weather O bser vati on Eguiynt 
Replacement Costs , (1981

, 
Dollars) 

" 
FAA, Nt06 and to6CMQ 'Stations (except SAWBS- only sta tions )  

Wi nd U irecti on and Speed 
Ambie nt '-ranper at ure and Dew Poi nt 
Dual A l ti meter Setti ng I ndicators 
Laser Ce ll aneter 
Visi bili ty 
Li quid preci pitatiOn Q ua n tity 
S ignal Condi ti oni ng BJu ipn entY 
D isplay Terminal 

C ontract Basic Statiol'B 

Wi nd D irecti on and Speed 
Ambie nt T anper at ure and Dew Poi nt  
S tat i on  Press ure 
Li quid Preci pitatim Quantity 
S ignal Condi ti mi ng B:)ui paentY 
Display Terminal 

SAWRS �n1y S t a ti on; 

wi nd D irecti on and Speed 
Ambi e nt T an per at ure and Dew Poi nt 
A lti meter S ett i ng I ndi cator 
Si ght Clinan eter and C e iling Light 

$ 1 , 090 
610 

2, 300 
22, 95 0 
15 , 750 

5 40 
2 , 430 

+ 1, 810 
$47 , 480 

$ 1, 090 
610 
840 
5 40 

2 , ,430 
+ 1,220 
$ 6 , 730 

$ 810 
5 0  

230 
+ 810 
$ 1 , 900 

!/1 982 doll ars f ran Ref erence 2 disCDmted to 1981 doll ar s  @ 10 percen t 
and romded to the near es t $10.  The application of a speci fic price 
i nde x  was cons i dered mwarranted here , g i ven the pr:o ferma, prelimi nary 
nat ur e  of the cost es t imates i n  Reference 2 .  

YR equ i red f cc  new types of sensoc s .  
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nanu: 10 

EatilUted AMua1 COIIta d. Obaervaticn Personnel fa: Manua1_ Weather ObBervi� .,attllll. Jl981 "Da1.1ar.,V . 
PM .. tB 

a� � Per Day Paclllty ATCl' !!! --r- IMS ObBerWlr !!.S!2 COntract Baale ... 

• ( AJ  Annual Bra .  of 011' . (36 5 x 24) 8,760 8,760 8,760 I, 'JIO 
(8) Productl_ Hn . �t Obaer_r 

Amual Hrs .  A_iiable (52 x 40) 2, 080 2, 080 2, 080 2, 010 
Le.s. VaeatiCIII, Sick Lea., 

Bolidaya and Training - 268 - 268 - 268 - 221 
Het P roducti ve Boua 1,iU l;iii 1,iii 1,iii 

(C) ...... l\nnual Persor.;,oeara (AItII 4. � 4. 83 4. 83 4 .  'Jl 

(D) Annual Slipervlsory s.raon,.araY :t.:..!l + . 61  � + .12 

(10 Total Annual 'eramyeare (C + i)) . 5.44 5.44 5.U S. C15 
... 

( I)  rRctien of 'rUle Devoted to wx L:ll !....:.U. � x .25 
Obaer vatiOl\ Functien 

(Gl Productl_ Peraonyeara fa: 1.36 1.36 1.36 1.26 
Weather Obaer vatlOl\ " ... ctim ( £  x I) 

ClO A_rage Amual SalKY after 
ne, M8Y IU,517!! $26L859V F d nge  BeneUts .16, UO 

( J)  AnDual Perac:nne1 Coats (G x B) $52.969 $40.225 $36, 528 $84, 300 .$17, 520 $21,1. 

16 &our Per DW F aclU ty 8]5, U3 $26, 817 $24. 352 $56, 200 $1.1. 680 $1.4. 112 

8 Bour Per: Dalt' FacUlty $11.656 813. 41)8 $12,116 $28,100 S 5, 8. t 'J, 056 
'. " 

!/sour co I Ref erence 2 (modif ied) .  While Ref erence 2 used a 30 percent f ringe bane Uta OWtbaa" fact« fa: 
govetnHnt obaer veas . t.hia analyaia (aa indicated below) uses a 26 percent factor to be conalatent with Olm gl.l14ell .... 
(Ref «enee 7) . 
"etlo of .�tvisors to ClDplQl'Uea •• lIIed to be approximately 1&8 fez FAA and Hte 1n4 1115 fer SAllIS. 
!/wel9lted GS-12/5 1981 aalary of 830, 911 x 1.26 f tlnge benefits OVIIrhead hctot (per Rat ennce 7) • $38, 9018 
!/wel9lted GS-lO/5 1981 salar y  of $23, 414 x 1.26 f tlnge bene Uta OVIIrhead fector (pet Reference 'J) • $29, 5'7'7 
YWel9lted GS-915 1981 BalKY of $21, 311 x 1.26 f ringe beftef i� averbead factor (per Reference 'J) • $26, 859 
iI$z.oO pet lourly otaervatl cn x 24 hours per day x 365 days pet year .. $17, 520. 
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Under WSCM> mntracts , under whi ch complete avi ation weather otaervati ons 
are provided , payment is based on the manpower necessary to f ulfill the 
oontract ual requ irem81ts . The average mst of wsao contracts was 

. $88, 5 00 in FY 19 82 per Reference 2 .  C ontract Basi c agr eements provide 
payment fer each tDurly weather obser vati on taken . �ec i al  otaervations L . 
ar c  not no an aU .y ta ken . The NN) has cal cul ated the average coat of suc h .  
oontracts to he $1 . 90  per observati on  (1980 doll ar s )  per Ref erence 2. As 
me nti, oned ear li er , the mi xed doll ar  val ues i n  Reference 2 have bee n 
mnver ted to and dcnomi nated in 1981 dollar s  in this section to be 
consistent with benef it val ua ti ons and costs in other parts of this 
re por t .  At a conservati \4e ann ua l rate of increase i n  personnel msts of 
5 perce nt , the cost:s ci ted above f..., r taCH> and C ontract Basi c agreane nts 
can be restated i n  1981 doll ars as approximately $84 , 300 per year and 
$2 . 00 per obser va ti cn , r es pecti vely . 

The pr i mar y j ob respons i bility of SA�S personnel US ually is that of 
canpany dis patc her and grot.lld handling of air craft , passengers al\d cr ew . 
Consequently, the weather observati on ft.llcti on is a secondary, al tmugh 
necess ary , f unctim. I t  is a8s ll1led that 2 S  perce nt of the sal ari es of 
SANlS personnel is attr i bltabl e to the weather observati on ft.llcti on. 
SAMRS personnel costs are borm by the operator , wMle trai ning of 
personnel is provi ded � the N16. 

d. Mai nte nance Personnel 

T lree l eve l s  of maintenance are perfermed at the obser vi ng site: 
pre ve nti ve mai ntenance . re pair on- site , and remove/replace/send away fo r 
depot ex m 5luf act urer re pa i r .  Preventi ve maintenance , whi ch is perf«med 
m a periodi c schedule . i ncludes oper ati ons f mctional checks , 
cal i brati on ,  l ens cl eani nCj ,  et c .  On- si te repairs i nclude ttDse actions 
wi thi n t he ca pa bili ti es of the local mai ntenance. P lObl ems which cannot 
be solved � the l ocal mai ntenance facility are resol ved � repl acement 
and shipping the def ecti ve equi pne nt to a depot or manufacturer . 

F igures 11 and 12 sunmar i ze  the annuali zed cos t of mai ntenance personnel 
( in 19 81 doll ars ) for manual weather o bser ving systems . Mai ntenance 

personnel at weather obser ving stations are responsible far other . 
non- weather rel ated e qui pne nt al� . As an es timate of the mai ntenan ce  
manpower requ i red to maintain  e,:is ti ng government mil'lual weather 
o bser ving s ystems , this analysis r ests on the NtS stand ard that , on 
average , approximately 36 percent of techni ci ans '  ti me is devoted to 
weather equi pne nt  (Reference 12 em cited by Reference 2) . The NWS 
standard does rot diff erenti ate between a one , two or three shif t 
o per a.ti m . Mai ntenance personnel costs mder WSCM) contracts are ass\llled 
to be the same as NtS locati ons .  Because of the eCJ1ipnent simp.t i ci ty 
t ypical of C ontract Basi c stati on; , mai ntenance manpower costs at t hese 
si tes are ass ll1led to be half of ttDse at NN) stations . Mai ntenance of 
weather equipne nt i nstall ed at SAWRS locati ons is CJ! ner ally accanplished 
� the operator or by a mai ntenance techni ci Cl'l  mder mntract . 

e. Spar es Inve ntory 

Spares i nventClr Y costs i ncl ude trose of the local spares i nventor y ,  
s par es in ventor y at hi gher echel ons i n  the supply systen , t h e  mai ntenance 
ms ts at the de pot or mCl'luf acturer to restore malf t.llctioni ng eCJ1i pn8'lt to 
o per a ti on�l st at us , and the cost of replacing irrepairable e quipne nt .  
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Parsa-years Devotod Annually to Mai ntain PM/MtIJ/1BCMO 

, I4iinUill weather Observing Ststems!! 
1 

( A)  Annua1 ·Wor k Houm ( 36 5  x 8) 

( 8) Producti ve HI's .  per Techni ci ci1  An�llJa1 HI's .  Available ( 52 x 40) ' 
Less : Vllcatiora, Sick Leave, Holidays and Tr aining 
Net Producti ve Hours 

,. 
(C) N et Annual Perscnyears (AlB) 

(D ) AMua1 Super visory �rsonyearaY 

( E) Total Annual Perscnyears (C + D) 

( f) Fracti 00 of 'I ime Devoted to weather o l:8er vati on 
Equ ipnentY 

(G) Persmyears Devoted Annually to W eather O bser vati oo  
8:Ju i pnent (E x F) 

!ls our ce : Ref «ence 2 (modif led ) . 
�/A sstJlles rati 0 of s1,f)er visors to employees of approximately 1 :8 .  
lIS ee te xt .  

FI ClJRE  1 2  

Annual Costs of Mai ntenance Persm ne1 fo r Manual 
Weather Observi ng 9{stems (1981 Dol1 ar s )Y 

2, 920 

2, 080 
'- 268 
1, 81 2  

1 . 61 

+ . 20 

1. 81 

x .36 

. 65 

FMAU6/t6CMO Contract Basic SAWRS 

PersQ'l years De voted Annually to W eather 
Obser vati on Equ i pn ent 

Average AMua1 S al ar y af ter Fri nge Benef i ts 

Annual Mai ntenance Persoone1 Costs 

!I 
Y Sour ce: Ref erence 2 (modif ied ) . 

Fran F igure 11 .  

. 65V 

x32 , 498!! 

$2 1, 124 $10, 562 

Y Wei cjlted 1981 salary of $25 , 792 x 1. 26 f ri nge benef its overhead f actor = 

$3 2, 49 8. 

$300 



Keepi ng wi th the ass lIIlpti on that mos t . pcesent malual watha,: olBervi ng 
s ystems are approaching the end of or past their ecenomlc li ves and mUst 
be replaced , the msts of exist! ng sPIres i nventori es  fer these syatesas 

. are s Ulk • .  The cost d. esta blishing an ini ti al s par es  pool. for new manual 
obser vi ng systems is mti mated at 25 percent .of the mst of the new 
replacenent equipne nt. .I\s time passes , this pool m ust be replenished as 
spires are \Sect to ret ur n  e<flipnent to operati ng ' stat us .  I t  is es ti mated 
that the average annual cost to repair equipuent that is annually 
returned to a depot 01:" maluf act urer fer reoondi ti oid "9  is 4 percent of 
the total .equi pne nt replacaue nt coat. F urther , the average annual cost 
of e<flipnent that .  must be lXocured as replacement f er  eCflip!l8'lt that is 
no l en98r repairable is estimated at 8 peroe nt of the total equlpaent 
replacement mst • .  Based on these �s llllpti ons ,  Figure 13 s\III1Ilarizes the 
estimated costs c1 esta blis hing the i ni ti al s par es poal. · and annual. repair 
and repl acemmt msts . ,. 

FIQJRE 13 

Estimated Spar es Inwntory Costs fo r Manual Weather 
Observing Systems (1981 Dall ars) *  

I ni  ti al Spares Ccsts (@ 25') 

Annual Spar es Reple nistme nt Costs 
Rep!ir  Ccst (@ 4') 
Replacement C ost (@ 8') 
Total 

*Sour ce: Referenoe 2 (modifi ed ) . 

f .  Canmmi csti alS 

FAA, H,s and 16CMl 
StatiolB ( Exoe pt C ontract 

SAW16-only) Basic 

$11 , 87 0 

$ 1 , 899 
+ 3, 798 
$ 5 , 697 

$1 , 683 

$ 269 
+ 538 
$ 807 

At FAA tDwered ai rpor ts , s ur f ace weather data is observed , recorded , 

SAW16-
Only 

Sites 

$ 475 

$ 76 
+ 1 52 
$ 22 8 

CCJIIII unicated to local users , and inputed t o  the ce ntr al weather d ata 
networ k f a:  dissemi nati on to other users . Annual mmJRm i cati ons costs 
alloca bl e  to the weather Obser vati on f Wlctien are s bo", by sta ti on  t ype  
i n  F igure 14. At FAA ATcr ' s ald SMitS locations , weather da t a  i s  relayed 
by telephone or electrowriter  to the desi gnated iSS fo r input i nto the 
weather data networ k. Because the mmmmi cations cos ts fer the weat her 
obser ving f unc ti cn  are an all fo r theae facili ti es , a conser vati ve  
approach , is taken i n  this analys is d not chargi ng or allocati ng any 
cC1IIIl unication costs to the weather obser vation f lDlCti cn  at t hese 
f aciliti es .  The standard ins tall ation at the major i ty of FSS ' s  is the 
Western U nion l eased Ser vi ce  A whic h includes maintenance of equipll8nt 
and ci rcui ts . ·  Because mmJRmi cati ons irx:lude not only distrUuti ng local 
weather obser vati olB but also receiving weather bri efing i nfomation 
(obser vati au; ,  ferecasts end NO'1'AIfJ) f rQll other s tations , only 10 percen t  
of the annual cann unication coSts of iSS ' s is char ged t o  the weather 
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obser vat"i oo  fmeti en in thi s analysis . At NE locati ons ,  thos e  wi th Ntil 
o bser vers o r  Nt6 Contract (· bser vers , caml unicati ofB cir cuits are 
oommerci all y leased . Sin:r the N tiS  lcngline is  used ex:lusiwl y  to 

• tra nsadt weather obser va ti ons f ran these. statiofB , 100 perce nt of the 
annual <Dst can be char ged to the wcat Mr olBervati on f meti on .  

t 

li'! GUI{E 1 4  

Esti mated Amual Cam n i oati ons Coats Allocable to Manual Weather 
Observi ng SYstems (1981' Doll ar s )Y' 

Nt6 Obser verAl1iS 

AtcT FSS C ontract O bser ver SAW16 
Lalgli reY $270 . $2 , 700 
Tele phone,h roceBsor/ 

E lectrowr i ter +216 216 
Mai nte nance 1, 260 
Spares + ·90 
Total TO $486 . $4 , 266 $ 

!I 198� doll ars f ran  Referenc!e 2 disoomted to 1981 doll ars @ 10 
per ce nt .  The applicati on  of a s peci fic pri ce inde x was consider ed 
unwarranted here , gh'e! the pro ferma, preli mi nar y  nat ure of the 
es timates i n  Reference 2 .  

Y Rel ated distance . 

9 .  rac ili ti es 

T he  discuss i oo  of f a::ility f t)s ts fer malual weather observi ng s ys tems 
par all els cl osely with t ha . dis cussed i n  Chapter 3 fo r AWOS. Facility 
cos ts i ncl ude t he fai r  mar l ·t value of the real ty and the oos ts of 
uti! i ti es llSsoci ated with t rle weather Obser vati on f tmcticn . While m os t  

weat her sensor s ar e  mOll'lte(' outdoors , thei r associ ated el ectroni cs and 
dis plays are roused indoo r� . U til ity costs include t hos e  fo r the 

0 

bJ i l di n9 and ·power re qu i ren nts fer operati oo of the sensors , display and. 
as soci ated electroni cs .  

A t  stat l oos wi th FM, Nt6 or N t6  contract otservers (ellCe pt Contract 
Basi c st a ti ons ) , i t  is ass tmled th at an ar ea of 8 f eet by 10 f eet 
( 80 s qua r e  f eet )  is re qu i red to accommodate t he  equipnent . An addi ti onal 
ar ea of 10 f eet. by 15  f eet. ( lS 0 squar e f eet )  is necessar y fo r the 
observer , bu.t si nce only 2S percent of the obser ver ' s  ti me is devoted to 
the weather o bs er vati on f uncticn , only 2 5  per cent , or approximately 
37 SCJlare ' f eet ,  of this floor area is char geable to the weather 
obser va ti on f Wlc ti cn .  The total area requi r ed is then 1 1 7  squar e f eet .  
A fair mar ket value of $20 pe,r square foot is ass uned . Annual uti li ty 
costs fo r ·the buil ding ar e  es timated at $2 per squar e f oot and t hos e  for 
operati oo of the sensors , display and associ ated el ectroni cs ar e  
es timated a t  $30 pe r  month . A t  SAWS and Contract Basi c statiofIJ , whic h 
typi cally have .l ess eqJipnmt , slBee requi rements are ass lIIled to be 
8 f eet. by 6 f eet ( 4 8  squar e f eet )  fo r the equi pne nt and 2 S  perce nt of an 
area 8 f eet by 10 f eet (or 20 square f eet )  f er  the Observer , or a total 
of 68 squar e f eet. The f air  m a: ket re ntal val ue and annual util ity costs 
f er  these f a:::i li ti es per square foot is ass 1I'O.ed to be the same as those 
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si tes above wi th FAA, N\'6 Ol' N\6 contract observer s ,  but the costs do 
power requireme nts for oper a ti on  of the se nsors , dis play and assod ated 
el ectroni c;s is' ass lIIIed to be $20 month! y .  Based on these ass UIlpti ons c 

Fig ure 1 5  s Ul1lllarizes the fac U ity CORtS for eac h  of the various manual 
troeather obser vation al ternati �s . 

4. punmacy . l 
Figure 16 s l.lllJ'lari zos the ana'lysin i n  this secti on hy der i  ving tn i  t 
lif e-cycle costs for each of the manual weather obser vati m  alternati ves 
dis cUssed .  � f ur ther displ ayi ng the Ufe-cycle ms t of AIDS, as derived 
i n  Chapte r I I I, Fig ure 16 provides a s UIIIIlarized cost canparison of 
al ternati ves f er  provi di ng weather observati on servi ces at manned 
st ati ons. The accepta bl e  manual weather obser ving system opti ons at 
locations wi th an acti ve ATcr are toose wi th ei ther FAA, NI6 personnel , 
o r  f ull- time ¥SCM) contract pers oope1 ta king obser vati ons. The C ontract 
Bas i c  opti on is rot an acceptabl e al ternati ve because its rel ati vely 
lower cost is based only on l imited weather obser vati m  mverage and does 
rot refl ect transmission of c'Jrrent weather obser vations to i nbo\l'\d 
air cr aft. The e xcl usi va use of SAWR; at an act! ve Mer is not consldered 
an acceptabl e al ternative s i nce thei r weather observations , under curren t  
prac ti ce , are not always available t o  other users of the .  aiq ort .  
Although these lind. tati ons mul d  mnceivably be overmme t:y contract ual 
nego ti ati m  and hi gher costs , the lif e-cycle costs of these al ternati ves 
eYen wi th these limitati ons  are greater than those of AIDS. 

Fig ure 16 cl early s hows that the lif e-cycle cost of AWCB at an air por t 
wi th an acti ve FAA ATer is l ess than the lif e-cycl e msts of any of the 
manual weather o bser vin g  s ystems currently i n  use at manned stati ons . 
Addi ti mally ,  the lif e- cycle ms t of AIDS is less than the msts of 
man ual systems when obser vations ar e  remrded by persoonel at an !SS 
stati on .  The we i �ted average lif e-cycle ms t of manual weather 
obser ving s ystems acceptable at locations with an act! ve ATer is nearly 4 
ti mes that fa: AtDS, a margi n whi ch makes AIDS cos t eff ecth e even at the 
1 east acti ve of par t- time mc:1' s.  The can par ati ve advantage of AWCB is 
even greater when mnsi der i ng that AWlS, when s \C»pl anented t:y controller 
in put for pr ese nt weather , provid es  at l east as much and us ually mor e 
ser vi ce than manual weather obser vi ng systems . Therefer e ,  l ocations wi th 
an a c ti ve FAA ATer wher e the s urface weather obser vation f unc ti on is the 
res pons i bili ty of the FAA automati call y qJalify f er  AWlS. .prier i  ty of 
Awa; establ isme nt at these locations will be gi ve n  to par b- time 
fee i l i  ti es ,  f ol l cwed t:y f ull- ti me f aciliti es ,  in recogni ti on of the 
r el a ti vely gr eater be nef its of Awes whe n facili ti es  are cl csed. Awes 
i nves tment cr i  ter i a fer non- federal towered ai rpor ts and l ocati ons that 
are  i de nti fi ed as tower discontinuance candidates will be that used for 
non- towered ai rpor ts , as developed in S ecti on C of this chapter and 
s unm ari zed i n  Chapter I I  of this report . 

The ms t of troeather obser vati on personnel is � f ar  the greatest  si ngl e 
canpone nt of the l if e-cycle cost of each of the various man ual weather 
o bser vati ng systems . Analysis of F igure 16 s hows that f er. the acceptabl e 
manual weather o bser vin g  s ystems at FAA tower ed air ports , the weighted 
life-cycle mst of troeather obser vation personnel represents approximately 
5S per ce nt of the wei ghted total lif e-cycle cost . Gi ve n  this 

. 

materi al i ty, t he  issue and nat ure of the CE)sts « weather observation 
pers m nel needs to be f ur the r s cr u ti ni zed .  

"Ca; t savi ngs" may be vis ual i zed f ran two perspecti ves-- di rect mst 
savings and ef fi ciency gai ns .  "D irect cost savings ," as the name 
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Annual FacUlty Coats Asooci ated Witb Manual Weatber Observation FWlctiOlll (1981 Dollan) · 
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Sl.a" v  o f  D n i t  Lif eoCycl e  Coata of Weather Obser: v.l.n9 
Systems at Manned S tat i ons  Operati ng  2.  Bour ll Daily (1981 Dallars) 

Man ual !X!t •• 
FAA ... 

Autcmated NIII Ccntraet 
Pel l i  ti e& .,d E'quieent SylltemV A'l'Cf ISS Observer WOO Blade 
Bqulp;ent (Othe r than I ni tia l  Spar es) $ 73, 3 12  $ n,UD $ n,UD $ n,uo $ 41,480 $ 6, 710 
1m ti al Spares + U1 516 + 11, 870 + 11,870 + 111 870 + 111870 + 11683 

'fatal $ 86, 888 $ st,350 $ 59,350 $ 59,350 $ 5 9, 350 $ ., U3 
geratlm& md Mai ntenance 

•• rsennell I Jl�  10 
Obler vatl en $ 2, 162 $ 52, '" $ .0,225 • 36, 528 $ U, 300 $ 17, 520 
MaintenanClt 712 2 1, 12. 21, 12. 2 1, 12. 2 1. 12. 10, 562 

Sparea lmentor y 1, 62' 5, 697 5, 697 5, 697 5, 697 8n'7 
C as un!. ea t1 OIlS 2, 920 0 .U .,266 .,266 4, 2" 
'eUiti. 2,.0. + 21 9H + 21 9 H  + 21934 + 21934 + 1,716 

Total (Annual) $ 9, 827 • 82, 72. S 70,." • 70,5" Sl18,321 S 3., 9.5 
x Lif�Cl'cle D pCI)wat Factor Y ! 7. 976 x 7. 976 x 7. 976 x 7. 9" x 7. 976 x 7. 976 

'fotal (15 Y eaa) $ 78,380 $659, 807 $562,037 "62,699 $M3, 728 $278, 721 . .... 
Total L if �C>'Sl ! Colt $165, 268 1719, 157 $6n , 387 SU2, On $1 , 003, 078 $28? , 13. 

Rel ad. . Popul.aticn of ACCltptabl.. 
Alternat1 •• x .25 x .36 x .37 x .02 

Contd buticn to W ei ghted 'fatal $179, 789 $2 23,"9 '230'� 
W •• ted Total "53, 708 

'fypical ._.!tea 

Iflld D keeti en ancl Speed X X X X X X 
.. bient 'I_per ature and Dew .oint X X I I X X 
Ald.lKten 

0 .. 1 AltilDllter S.tiDg Ia:11cator. I X · X I I 
Altaeter Setting ladleatln 
Stalen 'EMalEe X 

VlalbUlty X X X X 1 
Celli ng. 

L_er Cellcaeter 1 I X 1 I· 
Slgbt CllnCllet.. • CeWng Ll,ht 

Liquld .c:ec:lpl tat 1 en Ql8fttl ty I 1 X 1 1 X 
Slgnal Cendl tionlng �plent X X X X 1 1 
DPpl.r 'fecainal 1 X X 1 I 1 

MorM:ovt . 

8MIIS 

• 1. 5100 
+ ns 
• 2,315 

• 21, 168 
300 
228 

0 
+ 11716 
• 23,U2 
x 7. 976 
SlU, IM 

.", 269 

I 
X 
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impli es , are where actual c:bll ar  outl ays are reduced wi th OU�plt lewls. 
r Elllai ning at l east constant . Cmcept ually , o r  theor etically , direct 
c:bll ars savi ngs can he real i zed t hr ough reduced staff ing level s by 
replacing labor inte nsi ve manual weather o bser ving systems , with AWOS. 
practi cally , however , huma'\ rCRourceu i n  the s tllr t- term ar·! not as 
i nterchangeable and subs tit uta ble as other fa cto rs of prod'J c ti on  suc h as 
equipaent a"l4 mated al . This 'con!J traint ,  however ,' is only smr t  term . 
I n  the l mcrr ID all costs of produ c ti an  or output ar,e varhble. If cost 
savi ngs are not desi red in the di rect sense by real izi ng actual 
reductions in doll ars outlays , cos t savings may be r eali zed t hrough 
" eff i ci m'CY ga i ns" in whi m outplt levels achi evable wi th exis ti ng 
r esour ces incr ease but act ual costs r anai n constant . With reduced 
wor kl Oild , resour ces c:an be s hi f ted .,ay f ran the weather observation 
f mcti on to other acti vi ti es ,  thus incr easing producti vity . 
T heoreti call y, this ga i n  s tDul d be meas ured by the oppor tmi ty val ue of 
the addi timal out put or producti vity which can now b!! r eali zed .  

Notwi thstanding these " theoreti cal" consi derati ons ,  argur.lents ' may be 
pCl8tul ated f rm a " practical" se nse that cloud the iss ue on whether or 
not observer cos t savi ngs stDuld be recogni zed .  In cases �here PAA 
controllers perfo rm the weather Obser vation f l.Dlcti cn', , i t may be arg ued 
that si nce staff ing standards are based on peak acti vi ty periods and 
since weather o bser vati ons are a secmd ar y  controlle r  f unc ti cn  and 
norm all y taken on a ti me-permi ttl ng basis dur i ng off-pe a k  peri ods ,  any 
time savings afforded by AWOO has f ew  if any produ cti ve al ternati ve  
uses . In other words , di rect cos t savi ngs may no t  be act ually ach i eved 
since the weather o bser vaticn f l.Dlc ti on c£ controllers is only par b- time 
and human resources aren ' t ci visible (iCJ'lor i ng part- ti me EIIlployment ) , and 
effi ciency gai ns aren' t r eal i,y ac hieved since the r el a ti vely anall nll1lber 
of controll er personhour s re l eased f ran the weather observat i on  fmction 
wo ul dn' t necess arily be used in a m ar ginally product! ve manner (i .e . , the 
rel eased ti me may be producti  w ly i dl e  if it is mt act ually channel ed to 
addi ti onal time s pe nt a ct ual .!. y  obser ving and contr911ing tr affic) . In 
cases where N WS  personnel , NWS contract personnel or FSS personnel 
perfo rm the weather o bser vati on f llnc ti cn , these arg une nts ar e  not as 
va l i d  because t he  weather observat i on fmcti on i n  these cases is a 
p r im ar y  r ather than seca\d ar y  f l.Dlc ti cn . 

O n  the other l'Bnd , i t  can be ar gued t hat dur i ng pericx1s of mar gi nal , 
changing and ha zar dous weather , weather ccndi ti ons must be monitored even 
dur i ng ru s y  periods and , therefore , t i me is taken away f ran the pr i mary 
f unction of controlling traffic . 

A si de  f rom  the above ar guments f er  and aga i ns t  the recogni ti on of 
o bser ver cos t savings , AWCS can s till be s tDwn to be the m ost cos t 
eff ecti w means of pr ovi di ng weat her obser vation services at FAA towered 
air por ts on the basi s of otl". '!r cos t savings. Fig ure 17  pr ese nts the 
lif e-cycle cos ts other than r. tDs e  fer otservati on personnel for all of 
the accepta bl e  weather system al ternati ves . Excluding all costs of 
obser vati m. personnel , t he l if e-cycl e cos t of ANlS is only �8 per cent of 
the wei ghted lif e-cycl e  cost of the accepta bl e  manual weather o bserving 
systems l Even by i ncl udi'ng (:os ts of olBer vati on personnel for ANlS and 
e xcl uding them fo r the accepta bl e  manual systems , A1«E s till r anai ns l ess 
cos tly . 

Since the \.I1 i  t CX)s ts used to devel op l i f e- cycle cos ts of ANlS in this 
rep:l r t  are prel imi n ar y  es timates , Chapte r VII provi d es a se nsi ti vit y  
anal ys is of the key ass lIDpti ons used i n  this anal ys is . 
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U ni t  Lif e-Cycle Costs of Accepta bl e  Weather O bser ving Systems at Manned Sta ti ons  
Operati ng 24 Hours Dai ly R educed bi L if e-Cycl e Costs of Weather Observati on Personnel (1981 Dollars) * 

Facili ti es and Equipaent 

� Operat i ons  and Mai ntenance 

Total Annual OIM 
L ess O bser vati on  Personnel 
Diff ecence 

x Lif e-Cycl e D is count Factor 
OIM Less Obser v e  Personnel 

Total Lif e Cycl e  Cos t  Less 
Obser vati on Personnel 

Contri buti on to Weighted Total 

Autanated 
Sys tem 

$ 8 6, 888 

$ 9 , 82 7  
- 2, 162 

$ 7:.' 665 

x 7. 976 
$ 61 , 136 

$148, 024 

FAA 
o ATCl !!! 

$ 59,350 $ 59, 350 

$ 82 , 724 $ 70 , 466 
-52, 969 -401225 

$ 29, 755 $ 30, 241 

x 7. 976 x 7. 976 
$237 «  326 $241, 202 

$296 , 676 $300, 552 

x . 25 x . 36 

NIB 
Obser ver 

$ 59, 350 

"'I 

$ 70 , 549 
-36, 528 

$ 3 4, 021 

x 7. 976 
$271 , 351 

$330, 701 

x . 37 
$ 74, 169 $108 , 199 . $1 �2, 359 

Wei ghted Total $3 11, 341 

*Fran F igure 16 . 

,mntetr.-11Z.rswj ;,., . .  ' . ,  _ t o . 
" " ' . .  

" .  - . '"l. 
• ) ...:. . �����!.:..!...�������.�."'L':� .J.A -..-JI:fS-w .... -�· ... ·D .... - ·  _ §_�.,w........ . 

NWS 

NSCIO 

$ 59, 350 

$118, 321 
-841 300 

$ 3 4, 021 

x 7.976 
$2 71 , 351 

$330, 701 

x . 02 
$ 6 , 61 4  
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C .  Non-Towered and Non-Federal Towered A i rpor ts 

1.  I n troduction 

-Tur n i ng now f rom PAA towered air(Xlrtn to oon- towe red and non-federal airports , 
the analysis becaaes one based en benef l t/ cost considerations rather than 
mst-eff ec:ti veness becaus"e ....eat her observation se(vices aren ' t  necessar i l  y and 
umversall y 1 required o r  j us tified at non- towered and non-federal towered 
a i r ports . In other words, the question becomes not one of identifying the 
most cost eff ec ti ve means of provi ding weather obser va ti ons but r ather whether 
to do so . at all . This sec t i on oxplains the nature and qucmti tative valuation 
of the benefits of AWCS at non- towered and non-federal towered airports. The 
rorres pmding rosts were discussed ear l i er in Chapter I I I .  Safety benef its , 
addressed i n  Section" C- 2 ,  r es ult f rom reduced risk and i ncidence of accidents 
fer whim un f avorable wirrls, density- alti tooe , l G/  ce i l i ng and/or visibility, 
or preci pitaticn are causes and/or factors. Efficiency benefits ; addressed. i n  
S ec t i on C- 3 ,  result f ran oost avoidance rcial operators .... hose 
weather ohserva on unc on e replaced with AWOS, reduce risk an 
i nci&!nce of dl versions 5ld cancellations of act ua l  and ·..,oura:be i ns trwn�t 
approaches and OVmli�r v iua! lIpproacnes . Section C-4 outlines 
P Xl ty pena y an remoteness premI un ptavts i ons whim compensate fa close 
p ro x imity to or remoteness f ran a f u l l- time , non-autanated FM.r1H<6�WS 
Contract surface weather observation station. 

2 .  Saf ety Benefits 

a .  Air Carrier and A i r  Taxi 

FAR Parts 121 ( f a  air car r i er )  and 135 ( f er  a i r  taxi) require an 
weather obser va ti cn':':;'�;:�;'«�:;1 canme�ci�al i nstr lmlentJ Ii ght 0,,.[ a 
a 121 or 13S c 
F� 

ntary ons (SAWRS) An !\W(G i nstalled 
at an aiq:ort which theretofere had a SAratS would result in cos t avoidance to 
the ?pe.ato. since the need foe SAWRS would be eliminated. This cost 
avoid:lnce i=> the basis upon whim benefits art'! ascribed to these user classes 
in this repor t .  While SAWRS benefits l i e  in both the safety and flight 
effici elcy areas , cost avoidance is an effici rncy benefit and furthee 
discussion of it is deferred to Section C-3 of this chapter aloog with othee 
effi cielcy benefits of AIDS. 

b .  Genera l  r. vi atien 

( 1 )  Introduc t i on 

The npproach ta ken i n  this s<lfety benefits assessment of AI{)S for gen eral 
aviaticn at non- towered and 110n-federal towered aiq:orts is ( 1) to isolate the 
number , nature and seve r i ty of histor i c  acci�nts which could have been 
prevented i f  the pilots involved had prior or improved knowledge of the 
weather , and (2) to oomplte the total oosts and the per activity un i t  oosts or 
l os? e� ass�iated with these accidents , o r  conversely , the total and per 
actlvlty una benefits of preven ti ng strh acci�nts . Be f or e  addressing the 
accident analysi.s in detail , a brief stati stical background of total 
weather-rel ated geneeal aviation accidents is provided to enable the reader to 
picture avertable general aviatioo accidents i n  their proper perspecti ve .  

)7 



In the years fran 1970 throUCJh 1979 , the numbers of total and fatal general 
avi atim accide nts and the nl.lllbers of total and f atal genetal avi ation 
acci den ts involving weather have remained somewhat constant . The accident. 
'rates per operatim and per hout flo"" however , have decreased with 
i ncreasi ng avialion acti vi tv over time. Figures 18 and 19 illustrate these 
trends . t 

" 

F igure 20 highlights the moo t CDmmon types of �ather phenomena attri buted by 
NTSB as being causes or  factors in  weather-rel ated general avi atim accidents 
fran 197 5 through 1979 . It is mted that unfavorable wi nd conditions were 
cited both as a cause and a factor mor e ofte'n than was any other 'weather 
phenom81on.  

( 2) Accimn t  Analysis ,. 

To estimate the number of a<:cidents which mi ght be prevented by A1«)S at 
non- towered and non-f ederal towered airports , this analysis caaparea the 
histor ic weather- related ac�i dent rate where there were no weather " 

obser vati ons with that wher·! there were obser vati ons. This caaparison was 
made I:1J exami nirl9 N'l'SB bri e :s of all u . s. general avi ati on accidents i nvolvi ng 
weather as a cause and/o r factor that ocCurred i n  calendar year 1979 i n  either 
the approach or landing ilhases of operation. This exami nation was made by a 
group of experienced pilots f rom FM-APo- 230 ' and Kentron I nternational ,  Inc . 
Fer each accident bri ef ,  th ' group ascertained whether the existence of 
state-of- the-ar t  AWQ; sense 'ing devi ces would or would not 'have probably 
prevented the acci den t . Ba 'h of the above tI'lderscored parameters is discussed 
below i n  f ur ther deta il .  

F irst ,  general aviati on acc mnts fa: whidl weather was cited as either a 
cause or a factor , or both , wer e taken i nto account i n  this saf ety benefits 
analysis . In addressing prd JBI;le  cause (s ) of an accident , the NTSB considers 
all f acts , condi ti ons and c rC.JIIlstances. The obj ect is to ascertain those 
cause-effect rel ati ons hips n the acciden t  sequence about which somethi ng  can 
be done to prevent recurren· e of the t ype of accident under consideratim. 
The term - factor- is used , n general , to denote those elElllents of an accident 
which f ur ther explain or  su: pl eme nt the probable oause (s) . * Referring back to 
F igure 20, i t  is obser ved t at all weat-heE cause ci tations COmbi ned f rQll 197 5 
t hrough 19 79 accounted for )nly 1 . 3 1  percent of the total causes cited for 
that per iod . In CDntrast ,  • eather- related factors were ci ted wi th great 
regul arity in general avi at m accidents--they accounted for 31 . 5  perce nt of 
all factor citations .  One )()ssible elCPlanation fa: this higher :tate is the 
inability to determine exac �y what part weather plays in an accident. That 
is to say that i nvesti gator : , may , with great regular ity, s uspect 

*Probable Cause (s ) - -Condi ::ion (s )  and/ex even t (s ) , or the collecti ve sequence 
of cmdi ti ons and/or events that most probably caused the accident to occur . 
H ad the conditi ons and/ex events been ani tted f ran the sequence the accident 
woul d not have occurrec:r' ( NTSB) . 

, 

F actor (s ) - -R�ated conditi on (s ) or event (s ) whi ch existed or occurred 
coincident wit h  the condi ti m  (s ) and/or event (s ) that most probably caused an 
acci dent but which may or may not contri buted si gnt�lcantly to the acciden t .  
The omi ssion of factor (s ) f 'om the occurrence woul d not necessarily have 
prevented the acci mnt" (NI': ,B) . 
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Ge!!!cal Avi at1.on A!:S:!dentll. 1910-1979 

CiA Acti- Total GA Accidents Patal CiA Acc1d1nta 
vitX l!! Ullom! Accident Rate Acddent .ate , at!! hi 81: 

Aircraf t Hours Per M 11- hr M11- Per "il- hr Mil- ao. 
!eH 2I!!!..!.!I PlamY NO.Y lien 0E!!8 .  li on  Bn. No.Y Uan oms . Uon Bra. !!e:.. y Per A�ciInt 

1970 113. 3 26.030 4, 712 n . S8!! lao. 98!! 6U 5. 65!! 24. 59!! 1 , 310 2.04 

1971 109. 7 2 5. 512 4,648 42. 37 1 82.19 661 6.03 25. 91 1,355 2. 05 

1972 118 . 6  26. 974 4 , 256 35. 8dl 157 . 6�J 695 5 . 1l!! 25. 65Y 1 , 42d1 2 .05 

1 973 122 . 2  29. 974 4 , 255 34. BOy l41 . 89!! 72 3 S. 90!! �4. "o;� 1  1 , 41 2  1.9� 

1974 126. & 31.413 4, 425 34. 88!! UO. ao!I 729 5. 71Y 2l. 14Y 1", 43 8  1.97 

1 975 134. 2 32 . 024 4, 237 31. 56!/ 132 . 24Y 675 5. 01!! n . 02!l 1 i 345 1.91 

1976 13& . 5  33 . 922 4, 193 30. 25Y 123. 4t4J 695 4 . 9t4J 20. n!! "'I 1 , 320 1.90 

..,) 
30. 00Y 119. 78!! 4 . 91!! U. st!! ..0 1977 141 . &  35. 792 4, 286 702 1 , 436 2.05 

1978 147. 0  39. 409 4 , 4'4 21S . 98!! 113. 98!! 793 4. 75!! 2D. o,.J 1 , nO� 2 . 23 

1919 1 51 . 3  4 3. 340 4,021 26. 5' 92. 12 678 4: .. 15.64 1,3 67 2.02 

Mean 130. 4 32. 43 9  4 , 353 33 . U!! 13& . 58 699 5 . ll!! 22 .00 1 , U& Z . 03 

Std. 214 5. 48!! 28. 6& 41 0. 56 " 3 . Z4 132 D.ot 

Dav. 
Amual 
Rate of .0327 . 0583 -.0114 -.OU5 -.011s" -.0063 -.0255 -.0490 . 0041 -.0011 
Chuga 

!/Scurcef Ref «enc:e 13. 
Y'scurce: Ref «ences 14 and 15. 
!/Scurce: Ref «ence 16. Data represents l atest rev1si cns .  f.)ccept fer 1979, accident total s "ex:lU1!e all U . s.  registered airc:&f t 

accldenta an forei gn soU . 
Ysulcl.c2/aatDt.1lge lICcidents included 1n all CDlllpltat i ons  ex:ept cci dllnt rates (1970-1, 1972-3 , 1973-2 ,  1974-2 ,  1975-2 , 1976 -4 ,  1977-1, 

19'18-2) • 

YI ncl udes alr carri er  fatali ties 11972-5 , 1978-142) when in (D1Usion with general avi ation ai rcraft. 
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Geneul Aviation Weathel'-Re1 ated Accidenta, 1970-1979 

ca Acti- 'fotal GA Acel dan ts 
vitI l!!1l11Ol'81 Aecide nt Rate 

Abcraft Bow:a PeI' M il- PeI' M il-

I!!t 2I!!!..:.!I Flam!! NO.!! 110n 0E!! • •  110n Br • •  

1970 1 13. 3 26.030 1,026 9.06 39.42 

1971 109. 7 25. 512 959 8. 74 37. 59 

lt72 118. 6 26. 974 974 8.21 ] 6 . 1 1  

un 122 . 2  29. 974 967 7 . 91 32 . 26 

� 1914 126. 8 31. 413 1, 014 8.00 32.28 :::> 
1975 134. 2 32. 024 1, 005 7. 49 31. 88  

197 6 138.5 33. 922 to8 6. 56 26. 77 

1977 142. 8 35. 792 952 6. 67 26. 60 

1978 147.0 39. 409 928 6.31 23. 55 

1979 lSl .3 43.340 881 5. B2 20. 35 

Mean 130.4 32.419 961 7.48 30.68 

Std. 47 1 . ot 6 . 2 3  
Dw. 
Am .. 1 
Ra. of .0327 . 0583 .0168 -.0480 -.0708 
Cbuga 

!/a CUCIa I Berecenla 13. 
YSCUClai Bef ecenla. 14 and 15. 
Ys CUCIa I Bef.ence 17. Data caSE_eta la •• t e.vt.10118 . 

. 
. ) �Ji.1't'tee_ � 1 rKiI&trtilm�_ - _  .. j ,", J 

... 
Patal GA Acc1d11n ts 

Aceldent Rate ratali ti •• 

Ho.!! 
.. e M11- Pee M11- Mo. 

110n om • •  11 0n  Bre . !2:. !!  Pee Acc1dtnt 

2414 2 .15 9.37 588 2. 41 

255 2 . 12 10. 00 597 . 2 , 3 4  

295 2 . 40 . v . ,J .  Olll» l. tu 

278 2 . 27 t. 27 619 2 . 23 

302 2.31 t. 1l 702 2.32 

2 . 14 8 . 96 
"I 

645 2 . 25 287 

262 1. 1t 7. 72 101 2.29 

258 1 . 11 7. 21. 608 2 . 36 

3 22 2 .lt 8.17 759 2.36 

276 1 . 82  6 . 37 620 2 . 25 

217 2.14 " 8. 13 642 2.32 

24 . 22 1.32 56 .06 

. 0138 . 0183 . -.0420 . 00st -.0076 

J . .  ) , }  ) ) 
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W eather POOnmena as a CauseRactor i n  Weatber-R el ated Accidents , U. S. Geneul Avi aticn, 1975-19 79 -

1975 1976 1977 1978 1979 !'otal. l!2�-l97t 
W eatber Jlbencaencn � .! � .! S .! � .! � ! � !. ! 

--

- !.  
LaI aalli ng  222 2 199 2 - 1M 1 2U 1 235 6 1. 27 - l,CIt] 22.30 
Raln 85 76 93 t8 89 441 '.00 
I'og 2 168 3 146 2 161 172 171 7 1.48 a. lA. IS 
Snail 53 1 U 37 1 61 52 2 . 42 24' 5.01 
Bail 2 2 1 2 1 1 2 .42 7 . •  U 
Icing ccncU tion.-lncll&de. lIl eet, S " 5 38 1 31 3 " 3 " 17 3.60 201 4.24 

fteeslng raln, etc. 
Condl tiClllll CDndllCl. to CDr � 2 77 58 60 53 58 2 .42 ,,,, '. 24 

lnductien syst_ lcing 
Unf aoorable villi CDndl tl cna 63 258 65 25' 31 283 24 275 18 260 201 41 . 58 330 '. 13 
Wind shear 3 2 t 3 5 7 8 1 13 18 3. 81 33 . 61 
Sudden wi ldsbif t 12 22 10 11 15 20 7 13 1 15 51 iv. or . 81 1. 65 
'fIE bulenee I n  fUgbt, cl ear alr 5 6 5 11 1 10 2 6 4 13 2. 75 37 .75 
'flE balmC8 .. oc1&e4 wl th clouda 6 26 5 21 3 26 4 18 3 22 21 4. 45 III 2. 31 

aneVo r tbWlcSeratons 
Damdraf u ,  upckaf ta  17 57 2' 60 14 67 10 43 5 'i 10 14. 83 2t1 5. 14 

s:- Local wh1rlvlnd 12 1 , 3 9 2 4 2 5 ,. 7.20 U . 22 ..... 
'fernado 1 1 1 1 2 '  3 . " , .06 
Squall 11118 1 1 1 3 ] t .11 
Adverse vi als  &lei t 3 1 5 1 2 4 1 2 .41 15 . 31 
81gh tllllper&ure 14 lt 27 1 28 5 1 .21 ts 1. to 
Obltructlana to vi_len 14 13 1& 1 - n 12 1- . 21  72 1. 47 
81gh density al tltude (Ttap. ",ev 'oint, 87 2 83 97 2 78 81 4 . 85 . 41' I." 
Thunderstorm actl vity 4 45 5 40 2 44 S 47 1 52 17 3.60 221 4 . 65 
Other 3 5 8 5 t ]0 . 61  

-

'fotal Weeber C' ./I" a Cit" 131- 1, 1 93 142 1, 014 87 1, ltl " 1,219 " 1, 2 05 472 100. 00 4, 902 _ 100.00 

'fotal C' fI/P ' .  Cited 7, 970 3, 576 7, 934 3, 245 7, 39S · 2 , 948 6, 473 2, 694' ', 1SO 3 , 098 35, 122 100. 00 15, 5� 100.00 

, of Total C' -/I" s Re � ese nte4 1. 64 33. 36 1 . 19 33. 71 1 .18 40. 40 1 . 02 45.25 0. 75 38. 90 1 . 31 31.50 
by Weather c:.' fI/P' .. 
·Source: Refeenees 16 and 11. Data repnsents l atest revlalons . Note that these data repnsent the nlDber of times the weather phenOlltnon .. cited .. 

a cause and factor , and !!S  the nlllber of r el ated accide nts. 'fbe nlmber of caus�factor entries made for one acddent vades r faa l. to • 
maxi.1ID ei 10 and average_ bet_en 2 and 3. 



weather to be a ·  cause bit are lItable to s�por t sleh suspicions . It can 
be conj ectured that they tho n resor t to ci ting it is a factor . 
FurthermOl'e , no two invonti 9Dtors thi nk or CDde an accident i n  pl"ecisely 
.the same m�nner . There ar e  indi cati ons i n  the accident reCDrds that the 
probl aas associ ated wi th weatoor are lOt solely meteorological ones . In 
the cases wher e weather causes/f acto rs are cited , t.here ex! sts a hi gh 
degree of CD_on accident ci tati on wi th pilot: j udgment error and 
operational deci aia. er ror causes/factors. This obser vati on  indicates 
that the (XISsi ble pt'obl em in this area is the lack of eff ecti wness of 
par t  of the . general avi atim pilot population to gather , i nterpret and 
make declsia.s about weather �ndi ti ons . Aside f rem the cause/ factor: 
assi grments i n  the HTSB bri ef.1 and as poi nted out abow , this analysis 
i ncl udes a.ly tmse accider ts whi dl  a group of experi mced pilots fOlmd 
to be either probably prevent:lble or probably not prewntable gi w n  the 
existence of state-of- the- art automa"ted weather sensor i ng devices . 

Seccnd , the canparison of accident rates between obser vaticn and 
IOn-observation envi ronments was limi ted to a single year . secause of 
the r el  atl vely Slall variance i n  the nllllbers of weather-r el ated accidents 
between year s , as evi denced in F igure 19, this (l)mpui son a8Slllles 1979, 
the most recent year for which NTSB accident reCDrds are ccmp1.eted and 
approved f er  release , as be i ng representati ve of an average year . 

Third , and finally , this saf ety be nefits analysis rests a. general 
avi at i on  acci dents that occurred in ei ther the approaCh or 1211ding phases 
of oper at1cn. The majo rit y  of weather-related accidents occur during 
these Plases of flifjlt . The rationale fer ex:1uding accidents occurri ng 
d uring ta keoff and cl imb is that pilots s muld have adequate knowledge of 
preva ili ng  weather at the departure ai rpor t .  W�1e i t  is conceivable 
that Awes mi ght reduce the nuaber of accidents during ta keoff , cl imb and 
cr uise , no benef its are di rectly ascr i bed to them in this analysis . They 
are qualitati vely discussed i n  Secti on  D of this chapter with other 
i rdi rect or i ntangi bl e  benef i ts .  

To s lJIIJI'Iar i  ze the approach to quantifyi ng the expected saf ety benef its of 
AWCB at non-towered and nan-federal towered air ports: 

Prew ntabl e  
Acci dent Rate = 

Per Acti vity 
uni t 

No. of WX-Related 
App�ach/Landing 
Acei dents w/o WX 
Obser vations in 19 79 
Acti vi ty wi tmut Wea
ther O bser vati ons 

No. of wX-Related 
App�ach/tanding 
Acci dents wi th WX 
Obser vations in 1979 
Acti vi ty wi th Weather 
Obser vatiOll9 

The numerators i n  the above ratios were deri wd � (1) examini ng HTSB 
bri efs of U. S. general avi atim accidents involving weather as a cause 
and/er f actor that occurred i n  CY 1979 i n  ei ther the approach or landi ng 
phases of �perati Q'l , and ( 2) cross-r eferencing the accide nt sites and 
ti me of accident wi th an i nventory of weather observi ng stations and 
their r especti ve o per ating mum. A statistical s UDllar y  of accidents in 
both - wi  th- 2I1d -wi tmut- observation envi rollllmts are s lllUllar i zed in 
Appendi ces A- l and A- 2, res pectt. vely • 
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The denomi nators i n  the above rat i os arp. der i ved sepa'rately. by acci den t 
ca use¥facto r: low ce iling/ vici h il ity accident r ates per ge ner al avi ati on  
i ti nerant operationJ and all others separately pe r  gen eral avi ati on 
i ti nerant . o per a ti en  an d local o per a ti en .  Local o per a ti ons are pe rfomaed 
I:¥ a i rcr af t  whi ch operate i n  the local traff i.c pattern of the ai rp;;r t· or 
within si ght of the ttower , are known to be depar ting for , o r  ar ri ving 
f ran ,  flight in local pracU'ce areas wi thi n 20 mi l es  of the ai rpor t ,  or 
e xecuting s im ul ated i nstr ll1le nt approac hes or low pass es at the air port . 
I ti nerant operati ons are all operati ons other than local operati ons . Low 
ceiling/vi si b il ity accide nt r at es  are denominated i n  i ti nerant oper a ti on 
terms because AWlS sensors f er  ceili ng and . visi bi l i ty woul d have l i ttl e 
impact on the incidence of VFR approaches and mos t  IFR a pproaches ar e  . 
i ti nerant . Infcrmati on provi ded by AWlS on wi nd ,  temperat ur e , dew poi nt , 
preci pitati en and thund ersto rms  be nefit both t ypes of o per a ti O'l ,  but inore 
so i ti nerant than l ocal . pUots i h  local fl i ght ar r i va l s ,  many. of whi ch 
ar e  of a local practi ce o r  touc �and- go nat ure and of r el a ti vely s OOr t  
dur at i on ,  are l i kely to have san e f or e knowl edge of local preva i l i ng 
we ather "'endi ti ons .  

O�rat i ons co un ts at FAA towered ai rpor ts are 9!n era l l y  vi ewed as be i ng 
mor e  r el i a bl e  tha n  t hose at n on- tower ed air (l) r ts .  Emphasis has . 
hi s tor i call y been placed on towered ai rport operat i on oounts f er  a numter 
of r e<ls·;>r8 .  Pi rst , towered air ports repr ese nt the l ar gest and most 
acti ve n i r (l)r ts in t he <XIuntry. Secondly ,  towered ai r pJr ts i ncl ude most 
of the ai r car d er air p:>rts and ther efor e thei r o per a ti ons d ata s ati'sfi es 
a plpll ar area of i nterest ,  Le . ,  a'i r carr i er traff ic .  Thi rd , FAA 
tower ed air po r ts ar e  t he si tes wher e FAA personnel ar e located and one of 
the obj ecti ve s  of ope r at i ons <XI un ts is the determi nat i on . of the 
re quir ene nt s fo r the si ze of fi el d  staf fs .  The n lJRber of a cti ve 
ai rcraf t ,  hour s f l om and pi l ot regi s trati ons ar e  al so ,  to an exten t ,  
i n di cato rs of ge ne r al  a vi a ti al a c ti vit y i n  the U .  S .  an d forecasts of such 
pa r am eters are made ann uall y by the FAA. Act ual ai rcraf t operat i ons , 
howe ver , ar e the tr uest repr ese nt a ti on of tr af fi c  fo r f acility in ves tme nt 
pl ann i ng pur pos es . In ligh t  of the sens i ti vi ty of acti vi ty coun ts on the 
saf ety be nefits es timated f ran weather o bser vati on  s ystems , a revi ew  was 
m ade of a1 ternat i ve meas ur es of general avi ati on act! vi ty rat her than 
r elyi ng on one as bein g  t he best or pr ef erred es timate . The r es ul ts of . 

th i :.i  re vi ew are outli ned i n  F igure 21 f er  cal endar ye ar 1979.  

A c oo p ti o g  t h e  m ean i n  Figure 2 1  of 1 51, 4 40, 000 oper ati ons i n  CY 19 7 9 ,  the 
ta, k  then becoiles .determi ni ng how many were i ti nerant and how many were 
local and for eac h  of these cate cp ri es  OOw many occurred with weather 
obser vations ava i l abl e and how -many i n  envi ronments wi th weather 
o bser vati ons una va ilable. The · weather st ati on stat us , n  " tower ," and 
" FSS on ai r por t" mdes of the S eptember 1980 Nati onal F li ght D ata Center 
( tFOC )  d ata base ( Reference 2 2 )  wer e used to segregate locati ons and 
t hei r res pecti ve general avi ati on operat i ons wi th and wi thout a weather 
st a ti on  on site .  The d ata hase was suppl emented b y  other agency d ata to 
enhance accuracy and oompl eteness (R ef erence 21 ) . The S eptem be r  1980 
tFOC d ata base was used beca us e it was t hought to best repr ese nt acti vity 
occurr i ng i n  CY 1 979.  Figure 22 s lJRmar i zes the anal ys i s .  Because total 
ge neral avi a ti on o per a ti ons r e m rded in the d ata base di d  not repr ese nt 
t he en ti re popul at i on (per F igure 21 ) , the oounts were prolOr ti onately 
i nfl ated to repr ese nt the e n tir e uni ve rs e of oper a ti ons .  

4 3  



I�IUlTlE 2 1  

· Estirlatcs o C  Total Ge n N ol l  �'!.i ;J U an  Oper a tions - CY 1979 

General Aviation Pilot 
and Aircraft Activity 
Sur vey CRef er:ence 18) 

Systems Consul tants, 
I nc .  (Ref erence 13) 

QUES'lEJ( Corp. 
(R ef erence 19) 

Mean 

Sur vey conducted t:¥ the 
FAA in conj unction with 
the C ivil A i c  Patrol . 

N a tional GI\ Operations = 

106 x (70 + 4 . 28 (Year-1960» 
, 

158 , 360 , 00 0 ·  
(public use 

at q:or ts onl y) 

151,320, 000 

1 44,6 40, 000 

151 , 440, 000 

"155 , 6 0 0 , 000 operations i n  C'i 1978 (per Reference 9 )  x 51. 7 /50. 8 (r atio 
of millicns of GA operations at FM towe red airports, FY 1979 to FY 1978, 
per Referenoe 20) . Overstated due to i nclusion of a i r  taxi operations 
rut tnderstated bj eM:'lus i on of non-pJblic use aiq:orts. Assuned to be 
offsetting for these purposes. 

As menti oned ear l i er ,  lrw CE i l i ng/ visibility acci dent rates are first 
denomi nated in te rms of i nstrument approac hes and then conver ted to and 
in terms of i t i nerant operations . These rates are first denominated i n  
te ems of annual i nstr tmle nt approaches ( A  IA' s I because low 
ce i l i ng/vi s i b i l i t y  accid:!nts correlate best with i ns trum81t approach 
acti vity . Unfort unately , for r easons which will be explai ned l ater , 
re p::!rted counts of instrument approaches are LI'lreli able fer rn 5'l Y  

n on-towered air p::!rts. To <Drrect for and g uard agai nst l.I1reliable 
s i te-specific da t a ,  acci cEnt rates per i ns tr � En t  approach are oonverted 
to more reliahle rates per i ti nerant operation through a ge nerally 
accepted regression model . The� first step of this exercise is to de r i ve  
es timates of i nstr�ent approach activity with and without weather 
observations available. Thes e are derived i n  F igure 23 fer CY 1979. 
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Ceneral Avi ation Oper ati ons Wlth and Wlth:ult Weather Obaer vatl ons Avallable , CY 1979 

CA 2I!!ratlonsV Percent 
Ad:) .. ted to J?ter 

Unl WrII _ 
Local 1 ti ner.ant Totd I ti neJ'ant � I ti nerant � 

Air ports With Obser-
45, 925, 093Y 79, 9 U, 116!1 _U aua Avallable (Where 30, 087,288 40, 61.7, 984 70, 705, 272 66. 03 52. 79 

W.aher Station Code ... 
ID4I CE Tater Cede 
ancVor ISS on Site • Y es ,  

Airport. Otller Than 
23, 625, 31 3!1 71,494,824Y Abow 42, 341, 634 20, 892, 670 63, 234, 304 � ...!!.:A 

Total 72,428, 922 61, 510,654 133, 939, 576  100. 00 100.00 69,547, 580 151,440,000 

VS our Cl I  Ref Kence 22. 
Y40, 617, 984 x (151, 440, 000/133, 939, 576, . To Fec1ude speclous accuracy , this estimate is r�ded to 45, 930, 000 in the ens ui ng  

analysis . 
1/20 , 892, 670 x (151 , 440, 000/133, 939, 576' . Rounded to 23, 630, 000 I n  the ensuing analYsis . 
!lS2. 79\ x 151, 440, 000 (fraa F igure 21, . 
1/47.21' x 151, 440, 000 (f raa F igure 21) . 

c 
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CY 19 19 G(! n�ra 1 A!.i ation I nstrune nt Approaches 
with and wi tinut WNt.:her Obser vati ons Availabl e 

t ' 
",0 wx w wx 

Facili tylJ Observ'. Observe 

Towered , A irpor ts , FY 1919!i 919, 4 57 

Non- towered and No�federal Towered 
A irports , FY 1919Y 186 , 544 

,. 
No� towered Air ports 

wi th FSS on S ite , FY 1979!i (30, 140)' jo, 14 0 
1 56, 404 94 9, 59? 

CY 1979 Adj ustm81t FactorY x 1. 0127 x 1. 0127 

Total , CY 1979V 158 , 390 ' 961 , 65 7  

Percent . 14.1 41 8 5. 859 

V'A ir por ts wi th an NIlS observati on f acility on si te blt wi thout en FAA 
Nt� o r  !SS are e xcl uded. Oper a ti ons at such air ports ' ar e  r el ati vely 
nomi nal . 

VS our ce :  Ref erence 23 and 24. 
VS our ce :  Ref er:ences 23, 24 , and 25 .  
!lBecause the operati ons  CJ)unts are fer F iscal Year 1979 (October 197 8 -

Septanbee 1979) , they must be adj usted to Calend ar Y ear 1979 
( JanUsr y 1 979 - December 1979) to be mnsistent wi th other parts of 
this safety benefits analysis . For apPl'Oximately 4, 0 0 0  air ports , the 
T ermi nal Area Ferecasts (Ref er:ence 26) repor t  120 . 5 and 126 . 6 million 
nati onal ge neral avi a ti on o per ati ons fo r Fiscal Y ears 1979 and 19 80 , 
res pecti w1y. This data s ugges ts a fiscal to calEndar year mnversion 
factor of 1 . 012 7 ,  i 9'lo ring canpounding , s easonality and other factors 
« ( 120. 5 x 9/12) + ( 126 . 6  x 3/12» /120. 5) . 

VTo precl ude specious accuracy , thes e  es ti mates are rounded to 158, 000 
and 962, 000 in  the e ns uing analysis . 
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As mm.ti Cfted at 
'
the outset of this acci d!nt malysis des crlptl'on, . the 

difference i n  r ates « accide nts at sites with and witmut weather ' . 

obsel' vati CftS availabl e  is used t� esti mate the eff ect of weather 
obser vation' s ystems m accidents . The nllllber of caus�factol' e ntri es 
made fer any tone acci dent , by  the NTSB is determi ned by the j udgmEilt of 
the accident a nal yst (s) , inve&ti gator (s ) or board ml.ber (s ) of the NTSi 
i tself and \lar i es  wi th the type of ai rcraf t and i nj ur y l evel . The mlll�r 
of ca us�factor e ntri es  per accide nt vari es f ran 1 to a inaximllll of lO, ··,� 
and averages between 2 and 3. The causel factor and other NTSB dat.a . '  . . .; 
e ntri es ,  supp1 ane nted with other r elevant dat;a , provides enoug,ll , . . .• . 

i nfermati Cft aJx)ut acci dents to permi t a reasonable assessment ,of Wh�ther · 
or not a weather obstU' vati on mi ght have prevented the accide nt .  , 

But this prooedure yi el ds  the elCPE!ct�d nllllber of acci d!nts that might be ' 
affected , which is 91' eater than the nlJllber that � be prevented. The 
diff i cul ty wi th this approach is that other systems may be infl uenci ng 
the accident r ate perhaps as much or mor e than the weather obser vatim 
itself . One s u::h system is the availabili ty of a p:ecision approach 
syst81l , as i t  affects the accide nts r el ated to low ceiling/vi si bility . 
A irp>rts wi th hicjler levels of traff ie tend to have Jx)th ptecision . 
approaches and weather O bser vati ons .  S o  i t  is diffi cult to determj..� , 
whi ch is actually lGieri ng the rate . Altoough similar difficul ti es  occur 
with caus�facto rs other than ceiling/vi si bility , the ' diffi culty is 
es pec i ally si gnif icant here because a maj or por ti on of the saf et.y benef i t  
o f  AWes at n orr towered air ports i s  the r edu ced ris k and i nci.dence of thi s  
t ype  of acci d!nt . Besi des precision approaches , other i nfl uences may 
i nclude air pl?rt envi ronnent , pUot canpetenm , etc. The l.Uladj usted 
diff erence in 1 01  ceili ng/visi bility acci dents (f ran F igure 25) is: 

Ace . Rate WO WX OtB . - Acc . Rate W WX ote. 
= 2S  acci dents 

15 8, 000 AIA' s  
2 7  acci dents 
9 6 2, 000 A IA' s 

= . 0001582 per A lA  - .0000281 per AlA 

= 1 . 301 x 10 -4 per AlA 

To CDrrect fo r the i nfl 12nce of preci si m approach systems and other 
factors 00 the " wi th" weather otBer vati on acci dent rate , the .0000281 
val ue i s  i nfl ated by the nlJllber of times the histo ri c  norrpreci si m  
i rs tr lEent approach acci dent rate ex::eeds the his tor i c  precision 
i nstr lJ1le nt approach accide nt r ate ( 3. 5  deri ved f rom References 1 0  
an d  2 7) . The res ul t m us t  then be adj us ted t¥ the rati o of p:ecision 
i nstr lJ1le nt approaches to total i nstr lEe nt approaches ( . 73 in 1979) . 

27 acci dents x 3. 5 x . 73 a .  000071 7 
962, 000 AIA' s 

Subs tituting , 

. 0001582 per AIA - .0000717 per A lA  

.. • 86 5  x 10 -4 per A lA  
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It is acknowledged toot pcecinion approach systems lIIay have tnfl 18nced ' 
the · without· weather obser vati Q1  accide nt r ate also , but i nt ui ti vely to 
only a mall degree s i nce  rel ati wly C ew  of the illJtrllllmt approaches in 
the · without· weather obser va ti m  envi romlent wre pceci sicn. It is 
mptd that this anission is off set ty other f aCtors that may i nfluence 
accident r atesl but which are not acenunted for i n  this analysis . 

H istor� call y,  there have been numerous i ns tances where i naccurate AlA 
enunts have been obtai ned. Repor ted Am CD unts of l ess acti ve 
non- towered ai rpor ts ESptci all y appear to be errati c and I.Ilderstated . 
A IA' s  at these sites ar e  of te n  o btai ned using pUot re(X)rts., IPR 'fli ght 
pl an data, or enmts by a nei cjlbor i ng a i r(X)r t .  At small er 
air (X)rts-those that 'f all f ar  below es\:ablistme nt levels for preci si on  
approach f aciliti es  bl t  whi ch mi ght otherwise be eligi bl e  f ez  an 
AWCS--there has bee n l i ttl e ince nti ve to mai ntain accur ate r eenrds of 
irstr llltmt approach acti vi ty. Amther ellpl anati on fer AIA inaccuraci es 
is the anbiguit y of the defi ni tim . Key ques ti ons focus a\ low to tr eat 
appr oaches when the pil ot  cancels an IFR flight plal whi l e  i n  t·he ai r and 
on the (Drrect ide ntification of the mi nmum i ni ti al approach al titude 
f or  each ai rcraf t categor y .  Lcm tly,  i t  is beli eved that AIA reporti ng i s  
t ypi cally gi ve n  low prio rity by ai r tr affi c  controllers with actual A m  
CDunti ng occur r i ng  on a ti me-available tasis . 

A pr ef erred al ternati ve to using reported ge neral avi ation A lA' s is to 
esti mate AIA� based on annual general avi ati on i ti nerant operati ons 
and the probability that the weather will requir e  a n  i nstr lllle nt 
approach . �stems Control , Inc . ,  (Ref erence 28) deri ved the. foll ari ng 
model for aCCcmplishing thi s: 

where 

AIA� a GlUTH X ( PIFR - PC> X ( . 8 - .5R) 
2 

GArrH is the nllltiJer of armual general avi ati on i ti nerant 
o per a ti ons , 
P IFR is the proba bili ty of weat her belar VPR mi nima (whi ch  is 
asS lllted here to be weather in which the vi si bility is 3 mU es o r  
l ess and/or the ceili ng is at a bel cw the mi niml.l1l ini ti al 
approac h al titude) , 
Pc is the probabili ty of weather belar IFR mi ni ma,  and 
R is the r atio of general avi ation o per ati ons to total 
operati oos • 

The di visor i n  the first term reflects the asstlllpti cm that half of 
operati oos  are l andi ngs . The second term ( PUR - PC> meas ures the 
por ti on of time that a n  i nstr lllle nt approach is necessary and can be 
compl eted . AccUrate determi nati on of this term depends on s i te specific 
values cf P IFR and Pc. Fer a nati onal average , more than 1, 000 
i nstrlllte nt approach pl at es  were e xam! ned and it was d etermi ned that the 
oonpcecision approach ceili ng mi nimun for general avi ati on ai rcraf t is 
700 without and 6 00 with an approved al timeter s etting source. The 
f reCJ1ency of ira.tr unEnt weather bel cw these ceilings can be obtai ned f ran 
Figure 2 4 ,  based Q1 a verage histo ri c di stri bu ti ons of hourly ceiling and 
visi bi l i  ty ol::ser vati ons .  A 700 f oot ceili ng and ' visi bil i ty of 1 mil e  
yi el ds  a wlue of 4. 95 percent f er  Pc and the VPR mi nimll1l ceiUng of 
15 00 f eet and vi si bilit y of 3 mU es yi el ds  a val ue of 13.5 0 percent fo r 
PIFR. The thi rd term ( . 8 - S R) tends to reflect what f racti on of 
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flights have pilots qualified and ai rcraf t equipped to make i lll trUUll t 
approach.. Note that if a locatLon that does n' t have an approved . i llltr UDent approach lEocedure , AlAGA would eqla1 zero s i nce Pc would " 
equal PUR. 

t 
Fl amE 2 4  

Perce ntage Distri bu tL on of W eather Obser va tL ons 
Less than S elected Ceilings and Visi biliti es* 

Visibility (miles ) 
Ceiling r 

(f eet )  1/16 1,1tl 1 /4 1 /2  3/4 1 1- 1/2 3 

, 100 0. 3 4  0. 43 0. 65 0. 99 1 . 43 1 . 95 3 . 10 7. ,09 
2 00 0. 71 0. 7 6  0. 09 1 . 12 1 . 52 2 . 02 3.'14 ' 7 . 10 
lOO 1 . 21 1 . 24 1 . 3 4  1 . 40 1 . 79 2 . 22 3 . 26 7. 13 
400 1. 89 1 . 92 2 . 00 2 . 1l 2. 37  �. 72 3. 63 7. 2 9  
SOO 2 . 67 2 . 69 2 . 77 2 . 00' 3 . 09 3 . 3 9  4 . 20 7. 61 
6 00 3 . 4 6  3. 49 3. 56 l. 67 3. 84 4 . 1 0  4. 82 7. 99 
700 4. 36 4 . 3 9  4 . 46 4 . 57 4 . 72 4. 95 5 . 60 8. 57 
000 5. 26 5. 29 5. 36  5. 4 6  5. 6 0  5. 81 6. 40 9 . 1 5  

1 , 000 7. 04 7. 07 7. 14 7. 24  7. 36 7 . 54 8 . 05 10. 48 
1, 5 00 1 0. 63 ' 1 0. 6 6  1 0. 73 1 0. 82 1 0. 92 11 . 06 11 . 4 7  13. 5 0  
2, 000 13. 33 13. 35 13. 42 13 . 51 13. 60 13. 74 14. 09 15. 92 
3, 000 ' 1 7. 90 1 7. 93 l 8. bo 1 8. 0 8  1 8. 1 8  1 8. 2 9  , 1 8. 6 0  2 0. 22 

*So ur ce: Deri ved f rom Ref erenoe 29.  

Usi ng this regressi m  model and nati onal average values , the acci dent 
r ate diff ere ntial fo r low ceiling/vi si b ility accidents can be 
redenomi nated f ran p!r AlA terms to per i ti nerant operati on terms as 
f ollows: 

. 865 x 10 " per AlA 

CI . 865 x 10 " per « GArrN/2) x (PIFR - PC)  x (. 8 - . 5R) 

CI . 865 x 10 " per « GAITN/2) x ( . 1350 - . 0495) x ( . 8 - . 5 ( . 85) ) 

.. 1 . 387 x 10 � per GArrN 

The aoove res u! t will be applicable, of course , only to candi dlte s1  tes 
that either already have approved stand ard i nstr ll1le nt approach proced ur es  
(SlAP ' s) or potenti al S lAP ' s as the res u! t of ins talli ng AWJS. Fer other 
candid ate sites , this be nefit will be suppr essed since the benefit 
accr ues essenti ally only to IFR approaches . Also , this benef i t  val ue . 
will be used i n ,  the Phase I criteri a  and for cases where site-specific 
data are not availabl e .  When si te- sp!cific data are available, they will 
be used in the Phase II screening process to canpute the site-speci fi c  
s af et y  benef its aff erded � ceiling and visi bil i ty sensors . 
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In additi m to· 101 oeiling/visibili ty acci dents , the acci ct!nt rates wi th 
weather obser va ti ons availa bl e  for other weather phen aaena must also be 
adj usted fer the potenti al influmce that other f .:tors mi c#lt have . 
Lac king more s pecifi c  data ,  the r el ati ve  adj us tment m ade to the low 
oeili ng/visi bi�i ty acci dent rate wi th o tservati on available is also 
appl i ed  to the� other wat her p.enomma: « . 71 7 x �0 -4)./ ( .281 x 10 -4) 
or approximately 2. 55) . TheSe adj us bne nts ar e  ill ustr ated i n  Figure 2 5  
whi ch sUlllllar i zes the res ul ts  of this secti on .  As Menti oned earl i er , this 
analysis e xtends benef its of AHa; detecti m  and repor ting of wind , 
temperat ure , dew poi nt ,  preci pi tat i on and thunderstorm infcrmati on 
separ ately for i ti nerant and local oper ations .  Reference 1 8  s uggests 
that approximately 70 percent of c;,enera1 avi ati on i ti nerant operati ons 
and 40 per ce nt c1 gener al avi ation local o perations (in . bot h  i nstances 
ex:l ud i ng a i r  CDmmuter and ai r taxi,. f rQ1\ the data !:ase)  uti lize sane 
so ur ce of i nfli ght weather i nfo ana ti on  ser vi ce. By rough analogy , the 
rat i o  of 40 per cent to 70 per cent , or approximately ·60 percent ,  is used 
as the r atio of be nefits of local oper atioll9 to i ti nerant oper ati �l'B . 

c .  M ili tary 

Because the characteristi cs of mi li tar y ai rcraf t whi ch use ci vil 
no� tower ed and n on-feder al tower ed air ports are r easalBbly a ki n  to t hose 
of general avi ati oo ai rcraf t (at least wi thi n the accuracy of this 
analysis ) , the be nefits deri ved i n  this chapter fo r the ge.neral avi ati on 
user class are also as a- i OOd to the mil i tar y  user cl ass . As wi th 
repor ted m unts of ann ual A lA' s of c;,e neral avi atim air craft at 
non- towered ai rports , repor ted AIA ' s  of militar y  ai rcr af t may al so be 
ques ti ona ble .  To g uard agai nst this possi bility , be nefits attri buta ble 
to reduced acci dents rel ated to 101 ceili ng/visi bili ty are denomi nated i n  
per i ti nerant o per ation terms and will appl y  only to t hose candidate 
si tes wi th existi ng standard i ns tr unmt approach (rooedures (SlAP ' s) or 
pate n ti. a1 S III" s as the r es  ul t of i nstalling AWOS. 

d .  Acci dent C os ts 

Acci dent msts mnsist of 1csses associ ated wi th personal inj uri es  and 
property danage . Persooa1 i nj  uri es are catecpri zed by f atali ti es ,  
ser i ous i nj ur i es , mi mr i nj ur i es  and no i nj ur i es .  Property damage is 
cate 9) ri zed by air craft d anage and danage to other property. Aircraft 
are damaged to var yi ng degrees i n  avi ati on acci dents . Sane are 
coop]. etely destroyed , others substa nti. ally danaged , and sane i ncur only 
mi mr damage or none ·at all . Because of the high degree of vari ability 
in danage to n mair cr aft property , no direct allowances ar e  made fo r such 
1css es i n  this repor t .  This anissi on is inmateri al  because the types of 
accide nts per ti ne nt t o  this anal ysis sel dan r es ul t  in physi cal danage to 
property other than the ai rcraf t .  

The m i t  va l ll!s attached to these 1 csses cr ft c:d ti ca1 values- i n  this 
replr t ar e  take n  f rom Repor t N un ber FM-APO-81-3, Eccnomic Val ues For 
Eva 1 lBti aa. of Federal Avi ati on Adni nistrati on I nves tment ad Regulatory 
P rograms (Referenoe 9) . Adj us bne nt of the cri tical val ues deri ved i n  
Ref erence 9 to 1981 doll ars is outli ned i n  Appendi x B. Each cr i ti cal 
val ue is bri efly dEScri bed  below . 
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s.-Cy Statbtica of Aver ta bl e  Ge neral Avi ati on  Accldents Invalving W eather As A Cau .. t!actoc la � 1nt . 

Ho. of Aeel dltnteV Aeei dltnt Rate W/O WX Aceldl!nt Rate With WZ 

( c 

Q Act1 vi tx ,0001 y 
W/O IIX With WI M/O IIX With WZ Obeerv. 'x 10� atc otaerv.�x 10�1 Rtc Dilf.tIlee x 1O� Rtc 
ObBerv. Observ. ObBerv. Observ. I tl n .  Opt . Local Op! .v I tl n. Opt . Leee1 Op! .V I tln .  2I!!. !$!! 011'1 . 

Unfa.,cabl. IflndD 1 40  40 23. '30 1'l'H 45, '30 1'l'II 5. '25 
_ Wcang aWlvay 

3. 555 2. 221 ... 1. ll3 30 70 4  2. 222 

'l'_pacature/Der Point 5 2 23. 630 rl'N 45, 930 rrN . 212 . 127 . 111 . 061 . 101 . 010 
LQf CeiU nglVjslblUty 25V 27V 158 AlA 962 AlA !I !I !I !I 1 . 317!1 
Rein. BydrDplannlng 4 1 23. 630 1'1'N 45, 930 1'l'II .169 . 101 . 056 . 0 34  . 113 . 067 

cr Wit aWlvay 
'1'1Ua4erstoru 2 1 23. 630 rrN 45. 930 1'l'II . 085 . 051 . 05' . 014 . 029 . 011 

VScurau AlJpendlces A-1 and A-2 .  TIle maben d. acci dltnts listed Mre are l ess than those outlined in F igure 19 becaWie of tM par.etera guiding tbh 
alUllyala (a outUned at the outsK of this accide nt analysis) .  

YScurcal P lguee 22. 
y,o per cent of that f8r iti nerant oparation (see text ) .  
Yl nfll1ted to all c:w fee fetors ether than weather obBervaU ms  whl dl  may have I nfl uenced accident rate differentials. See tea . 
!Iitepresents mly toos" .;oor("i -?"� ,.  � " Whl '!l , i l C':" �t t  V:!'l <:n t F" ar:-l"':':'Ich . V!"" �:rr -:-ad! accidents wre eE1uded because the edaane. of en optratllll 

v.llther ot.ecvlng syet. wuld pmbebly haw had l i ttle i nfl uence on the ' CDuese d. e.nts .  
"ecl,.d 1D tea. 



( 1) Value of a S tatisti cal L if e. '1''' sanewhat smj ecti ve and conceptual 
construct of the val ue of a statisti cal lif e is a basl c tool. of 
economists , program pl enners end others i nterested in  meas ur i ng the 
soci al' be nefits associ ated with inves tments and reg ul atory acti ons in 
plbli c J;E'ograms . Al �ugh lif e is f el t  to be preci 0U8 md 
esse n ti all Y 'in Val ID ble , ecm oml. c deci si ons m uat be m ade con tin ually , 
ei t"r expl i ci tly or implici tly, between s af et y  and other Q)mpeti ng 
dEmands fo r l imi ted r esources .  Liter at ur e  on the subject s uggests 
va l ues rangi ng .f ran tens of thousands of dollars to several mi llion 
doll are. Reference 9 outli nes al terna� va approaches to val uing life 
and firds the " val ue  to self and others· approach to be the most 
ca"lcept uall y so lJld and canp:ehe nsi ve m eas ur e  for PM investment and 
regul ator y decisiauaaki ng pJr p)ses . As the name s uggests ,  this 
approach ta kes i nto account ther val ue of lif e  t o  the individ.ual as 
well as the va lue of the indivi dlal ' s  l if e  to the rest of soci ety.  
Appendix B ill ustr ates the deri vati on of the val ue of a statistical 
li fe  of $580 , 000 i n  1981 doll ars . 

( 2) u ni t  C cs ts of S tatisti cal Avi ati on  I nj uri es .  Similar to the val ue of 
a statistical l ife, Reference 9 finds the II val ue to self and others 
approach" to provi de the most a:mcept ually somd and oom(Eehensi ve  
m ea; ur e  of the costs of stati stical avi ati on i nj  uri ea .  Appendix B 
ill ustrates the der h ati at of the esti mated m i t  Q)sts of statisti cal 
serious and minor avi ati on i nj uri es of $4 2, 000 and $16, 000, 
res pecti vely, in 1981 doll ars . 

( 3) u ni t  C cs ts of A ircraf t Danage .  The l ess of an ai rcraf t . compl etely 
destroyed can be ta ken as the m ar  ket val ue of an equi vale nt 
re pl acemmt . By usi ng act ual mar ket values � depr eci ati on and 
o bsol escence ar e  im pli ci tl y  ta ke n i nto account. I lB urance experien ce  
reveal s that the average restorati on  CDSt of a s ubs tanti ally- dam aged 
air cr af t  is approx im atel y one- third of its  m CE  ket or replac8lle nl: 
va l ue . Re18 i r  CDs ts of ai rcraf t i ncurr i ng  mi nor damage are ass uned 
i n  this re(X>rt to be 5 0  perce nt  of t hose for substa nti ally-danaged 
ai rcr af t .  Ippendix B ill ustrates the derh ati on of \Il i t lesses 
associ ated with various air cr aft type catecp ri es  and degr ees of 
damage in  1981 doll ars . 

To c1er i ve t he total histori c acci dent costs associ ated wi th weat her 
phen anena which are detecta bl. �meas urable by AWOS , t he unit cd tical 
values updated i n  Appendi x  B mus t be matched agai ns t  the nllllbers and 
seve rity of personal i nj  uri es and air cr af t  danage. T hi s  is done in 
F igure 26 fer each rel evant weat her cause/ factor I:¥ CJ1antifyi ng i n  doll ar  
terms the total costs of the accide nts i n  Appendix A. I t  i s  n oted that 
the ms ts d. acci dents f er  whi ch l ew  ceili ng or visibility was ci ted as a 
causEVfacto r  f ar  e xceed the costs of the other accide nts . 

e .  Deri Wlti cn of S af ety Benef i ts Per Avi ati on Acti vi ty U ni t  

Gi ve n  the e xpected accide nt costs associ ated with the various rele va nt 
acci dent cause/ factors end the acci dent statisti cs  f ran Appendi x A, the 
tas k now is to trans1. ate the costs per accident i nto costs per acti vity 
lIl i t  ex conversely,  the expected contr i bJtor y benef i t  per acti vi ty unit.  
This is  accanplished i n  Fig ure 2 7. AlttDugh the s af ety be nefits ded ved 
in t his secti cn are oompated only f er  acci dents occurring i n  the approach 
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Costa of General A vi a ti on  Accidents Occudnq in CY 1979 Fo r  Which Cauae (a )/lactor (a) Were Ci�ed Which Are 
Deucuble{Me8SlEable 8t AIDS ('ftDuaanda d. 11181 Dollara) 

Persanal I!!I urlea Aircraft D.ase 
NlllberV_ Casts No. De- 110. &lb- . Bo. 'fotel 

Pa- Ser- Patal Serloua Hinor atlOyed .tanti al Hinor Accident 
Ctu.elF ctor .!!! .!!!!! Minar 'I �80! It HZI (. fA'l x �O x B6 !.J!.y Coata 

... 
Unf • .,rab1 e Wlndl 8 18 41 $ 4, 6 40  $ , $  $ 152 $ 150 $2, 592 • $ 9, 498 

CIr Wcang .\It"ay 
't_s-ra� lEe/D" Point 0 0 4 0 0 '4 0 112 0 ... 116 
Lo" CeUing/V18i-

bUlty'Y 6J 2S 11 36 , 540 1, 050 212 1, 150 212 0 31, 884 
BalD, BydIDplannlng 0 2 0 0 84 0 50 . '4 0 198 

ez W. .\It"ay 
'1latderatoraa ...! ...!. ..!. 0 � � ----2. --.!!. ...!. '4 

'totala 11 45 " $41,180 $1, 890 $1, 104 $2, 550 $3, 088 • "'9, 820 

!lsemau Appendix A. !'beae data are 1.a than �bDae diaplayed in 1'19lre 19 because �bis atel:rale. inclUlJea only tboae 
. 

accidents "hieh a glOUp of experlenced pn�. fOlild to be PlObabl.y llEe.ntabl.e gi _n 
·.vanabUlty Of weeber Obe ••• tlCIIB . 

� .. \ltlt aHlt of _ alrcraf t 1ncurri ng  alll)r dIIIIIage is •• \IIed �o be 50 percent of that fir a .uI:I8tmUelly-dailiaved 
aircraft. . 

YI nclurJe. statistics fez only tb:lae accl dllnta 1n whi m the ai rcraf t lmol.d. "as en an ipa apoacb . 
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FI aJRE  2 1  

S af ety Be nefits Per Ge neral Avi atiCJ'l and M ilitarY Acti vity U ni t  By Weather Pbencmen CJ'l 
at N on-Tarered and N on-Federal Tarered A iqX?r ts 

Expected Preventable Acci dent Rate {!10 1L!:/ 
EKpected 

Weather Cos t Per E:xl)ected Senef it Per 
PhenoMmon Per I ti nerant Operati on Per Local Operati on  Acci dentV I ti n .  Op! .  Loca1 Om J 

Unf awrabl. e Winds 3. 70 4 2. 222 $53, 000 "'I $.1963 $.11 '18 
\It IIld W rang Rl.Ilway $:'" 

T8'Aperat ute/Dew Poi nt .101 . 060 . 25, 000 . 0025 . 0015 
Low Ceiling,Nisi- 1 . 387  7 67, 000 1 . 064 

bUity 
R ain, ib'dropl .mi ng . 113 . 067 4 0, 000 . 004 5 . 0027 

o �  W et Runway 
Tmmderstorma .02 9  . 017  21 , 000 . 0007 . 0004 

!:/f'rcm F igure 25. 
1h igure 26 d i vi ded by F igure 25, rOlDded to nearest thousand • 

.... �$lWfitth •• KMitilt-q ,):" ........ ,. - d). -'k¥i'�" ili?%" -,,, t) , ) } , ) . ( ) \ }  , ) \ )  



u 

v 

u 

u 

u 

and lading pta_ .. of oparat i an ,  the aYertable accidmt rates . .  �.�; F igure 
27 are deri vec! in per .oper ation tena. Denolll.natian in . tb .. � te£'lll!l; ,wUI 
f acilitate application of · the cr i ted a developed i n  this rep:,.: t si nce 
aircraft acti vity statistics are CDUnted and published i n  such tems . 
The - per .  operaticnw � ety benef i ts  deri wd in ,F igure 27 are applicable 
to both the Ph-te I and Jlbaae II benef i t/ cos t  s cr.ee ning process.es , e xcept 
fez avertable accidents nlat4fd to lat ceili ng/visibili ty i n  Phase II. 
Be nefits of avertable low ceWng/vi si bUity accide nts "Ul be ccmputed 
in Phase II usi ng s i te- specific data. If si te- specif ic data are not 

a vaUable., the Phase II process w111 use the Phase 1 be nefit . 

3. Effici mcy Benefi ts  

a. I ntroduction 

E fficimcy benef its accr ue �o each user cl ass at non- towered and' 
non-f �eral towered air ports as the r es ult of impleme nting AWOS. 
CCIDIIlercial ai r carr i er:  and air taxi operators who operate and .mai ntai n 
&1ppl aae ntary Avi ation W eather Repor ting Stations (SAWRS) r eali ze cost 
avoi cilnce benef i ts as a res ul t of A IDS repl aci ng the �eed fez SAIIUi. The 
ge ner al  avi atim and militar y user cl asses benefi t f rail the r edu ced ris k 
and inci dence of instr tlllm t  .,d visUilL fli�t disrupti ons , thus mhanci ng 
accessi bility of the air lDrt. These benefits are developed i n  Sectim 31) 
f ez  the air carr i er  and ai r taxi user cl ass es , Secti on 3c f·cz the general 
avi ation user cl Es ,  and in Sec ti cn  3d fo r the milit ar y  user cl ass .  

b .  Air C ar r i er and A ir Taxi 

Approaches to ai rpor ts i n  i ns tr llllent weather (I)lidi ti ona are gowrned by 
aa Par t 91 for all oper ators, Part 12 1  for air carder oper ato rs and 
Par t 135 f ez  ai r taxi and other mmmerci al operators . These regul ations 
re quire an �pproved weather o bser vati on  ser vi ce for C<JIIDerci al  i natr llllent 
flight operations . pri _te operators can s ti ll use the ai rport wi thout a 
weather Obser vati on  ser vi ce oper ating , but ,  as " aiscussed l ater i n  this 
secti on ,  del ays , cancell ati ons , and di wrsions can res ul t. Fez the ai r 
carrier and ai r taxi user cl asses , three alternati w approaches wer e 
mnsi dered fa deri vi ng the benef its of aver tabl e flight disrupti ons 
afforded by a weather obser ving s ystem: 

o 

o 

.. 
When an FAR Par t 121 or 135 operator desi res to ser w  an ai rpor t  
fo r whic h neither the I'M o r  the HE have regular weather 
observati ons ,  the operator must resor t to a self- ope rated 
Suppl ene ntary Avi ation W eather Repor ting Staticn (SAWRS) . 
Theref ae , one approach to assessi ng the benef its of ANlS tD 
such oper ato rs is by referen ce  to the avoided coats of o per ating 
a SA�. This approach is discussed belat in further detai l . 

The secmd approach considered is based on the avoidance of 
msts of di wrsions tD an al ternate ai rpor t .  When weather 
cmdi ti ons at an air lDrt recei ving scheduled ser vi ce  are suc h 
t hat schedules cannot be met , ai r carr i ers of ten provi de gr oWld 
tralBp)r tation f rem an al ternate air port whic h is open , or 
reimairse ptssengers f a  meal s and 1 cXlging Wltil the 
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destination is accessible . This practi'c:e is most QDIIIII\on c1ur il\9 
periods when weather fall A below i nstnment m nille. This 

. 

approach ass\lllea a benef it f rom avoidil\9 these coats- the value 
of passengers' tUne pl us whatever aircraft oper ating costs that 
are ir.:urred to divert to the al ternate airpor t .  picture, for 
example , an airpor t with vis ual minima of 1500 feet (ceiling ) 
and 3 mi les (viSl bili ty) and instnlDent mi nima of 600 feet and 
1 mile . Figure 24 , in the preceding ' section of this chapter , 
suggests that we ather less than visual mi nima can be expected to 
pr evail Q'\ avera('jE! approximately 13. 5 percent of the time and 
less than instrument mi nima approximately 4. 1 percent qf the 
time. The difference , or 9 . 4 pe r ce nt , is the relative time that 
a Bar t 121 · or 135 operator woul d  be prohibi ted from serving this 
air por t  without the availability of a weather obser vati on  
servi ce . Since t he costs rassoci ated wi th diversions aJ:e likely 
to be much gr eat£ than the operator' s annuali zed cost of 
operati ng and maj ltaining a SAMRS , this approach was rej ected. 

The third approac h assumes that in the absence of an obser ving 
capability, an operator would simply elect not to operate out of 
the airport.  Air passengers tend to make personal or busi ness 
plans whi ch  are no t  disr upted if the air ser vi ce is unexpectedly 
deni ed them , and may not use a ser�i ce at all i f  flights aJ:e 
poss i bl e  only in visual conditi ons . Since it is not possible to ' 
put a doll ar val ue on d9ni al of ser vice , this approach was 
rej ected . 

The avoi ded cost to an operator taking i ts own weather observations 
appears to be the most viable and enccmpassing approach to quantifying 
the bene f i ts of Al'IlS to air carr i er and air taxi operators . Figure 28 
deri ves an annuali zed estim ate of this avoided cost of $9 , 548. A 
compar ison of the 198 1 i nven tor y of SA� stations at airpor ts in the 
fifty United S tates , Puer to Ri oo and the Virgi n I slands (Reference 30)  
and the i r  respecti ve air carr i er and ai r taxi operations fran the 
Terminal A r ea Forecasts (Reference 2 6 )  s uggests that the typical SAWRS 
stat i on has 3, 000 or mor e annual air carr i er and air taxi operations 
( i . e . , the s um  of annual ai r car rier and air taxi operati ons is generally 
3 , 000 or mor e ) .  There f ex e , it can be generally said that such ai rports 
gener ally have SAWRS oper ato rs which would be nefit f rom the install ation 
of an AN)S. 

An ar gumen t  can also be made fa attr i buti ng eff iciency benef its to the 
air car rier and ai r taxi user classes at non-tower ed and non-federal 
towered ai r por ts wi thout a SAMRS operati on on site .  Implementation of 
Awes at these air ports may attract commercial operators over time and 
induce others to expand , res ul ti ng in greater utilization of the ai rpor t  
and potenti ally enhancing comm unity and regional economic growth by 
drawi ng new bu s i nesses to the area and enhancing the ability of existing 
busi nesses to expand . Many smaller ccmnuni ti es ,  in par ti cular , are 
dependent upon air transporation to sqppor t their  economi c development .  
Acco rdingiy , the criteria developed i n  this repor t recogni ze ANOS 
benef i ts to commer cial operator s ,  ei ther with or wi thout operating a 
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SAWRS priOl' to implementing MOS. The benefits will range fran a high of 
$9, 548  (the annualized cost of a BAWRS) to low of ze� (where there are ' 
no air carri er  Ol' air taxi operations) . Blcpressed in relation to a 
�nefit/c08� ratio,  

15 '  L: (Lesser 

n = 1 

of « ACITN + ATITN) or (3, 000» 
3 , 000 

x $9 , 548 ) 
( 1+1)n- .5 

where ' n' is each year of an assiDed economic life of 15 years , ACITN and 
ATI'!N are the annual ntlllbera of air carrier and air taxi operatiQns , 
3 , 000 is the acti vity level at or above which characterizes airports wi th 
SAWRS, $9, 548 is the annuali zed cost of a SAWRS, ' i  '" is the 
OMS-prescribed discount rate of 10 percent and LOC is the life-cycle cost 
of Al«)S. Note that the value of 3, 000 limits the benefits to $9,548 
annually. 

FIGJRE 28 

Annualized SAWRS Operations , Maintenance and Capital. Reoovery 
Costs Allocable to Weather Observation Punction (1981 Dollars) 

Facili ties and EC)uipaent Costs 

B:!uipnentY 
Initial sparesY 

Total 
Life-Cycle Capital Recovery FactorY 

Operations and Maintenance costs!! 

Personnel 
Obser va ti onY 
Mai ntenance 

Spares Inventory 
C atm uni ca ti ons 
Faciliti es  

Annualized Cost 

$ 1 , 900 
+ 475 
$ 2,375 
x. 13l47 

$ 7 , 056 
216 
228 

o 
1, 736 

$ 312 

9 , 236 

$9,548 

!/Fran Figure 16. 
YCapital recovery fer a uniferm series wi th present value of $1 : 

i (1+1)n/ « (1+1)n-1) . I!pp1yi ng a 10 percent interest factor (1 ) and 
a 15 ye� eCQlomi c life (n ) yields 0 .13147.  

�SAWRS are ass tIIled to operate 8 hours daily. 
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c .  General Aviation 

Part c (1) of this section addresses benef i ts of avertabl e flight 
. disr uptions of general avi ation i nstrdl'le nt flights . part c ( 2) addr esses 

benef its of C\vertable fl� 9ht disruptions of general avi ation visual 
f li ghts . 

(1) Instr llDent F lights 

(a ) I ntroduc ti on  

Flight disr uptions � general avi ation i ns trllDent flights are compc ised 
of delays , di ver si ons and cancell atio.ns. Reducing the dsk and incidence 
of su:h fl ight disr upti ons can be Deali zed through larered mi nima 
re quir ements allowed with the a vailability of an on- site al tiJDeter 
setti ng sour ce . Delay and diversion benef its are evaluated in this 
analysis f ran the pers pec t.i ve of the pilot receiving i nfoma-tion � ran an 
Aw)S while ai rborne . It is asS lJ1led that wi thout the weather obser vation ,  
the pilot wuld be una bl e  to d es Cend low enough to see the r unway and 
'I.Ould be del ayed or would Ely to an al �rnate ai rplr t .  Cancellation 
benefits are e val uated f ran the perspecti ve of arrival fli ghts at 
desti nati on whi ch otherwis ! would be cancelled if the des ti nati on ai rplr t  
doesn' t have a weather obs·�r ving capability ; 

(b ) Benef it of Larered Min.ma 

As des a i bed i n  the previ ous secti on ,  each i ns tr llDent appr�ch procedure 
s peci fi es a mi nimun al titude to which a pilot may descend , called the 
" decision hei91t" (DH) or the " mi.  nimlJ1l descent -81 ti tude" (MDA) . The 
basi c cri teri a fo r setting landing mi nima are contained i n  the third 
edi ti on of the U ni ted S tat(�S S tandard fez Termi nal I ns tr\ll1ent Procedures 
( 'lERPS) , Handbook 826 0 . 3 B I Ref erence 6) . The mi nimun al titude of 
approach procedures is i ncr e ased in rel ati on to the dis tance fraa the 
r emote al timeter s etting se·urce to ac�unt for pote ntial differences in 
barometric press ure . AcCor di ng to TEWS, paragraFh 32 3b , when the 
al timeter setting is ded VE·d f ran a source f urther than 5 mil es f ran the 
rll'1way thres mld, the mi nima are i ooreased by 5 feet fez each mile in 
e xcess of fi ve mil es .  

Until 1976 , t he use of remote a1 ti meter set ti ngs had been author i zed by 
FM regardl ess of the terrain betwee n the r unway and the remote al timeter 
setti ng sour ce .  Harever ,  Noti ce  N 8260 . 24 (Ref erence 5) changed this by 
prohi bi ting the use of r emote al timeter s ettings at air plrts in 
pr eci pi tous terrain .  In preci pi tous terrain or where reasonably 
hanoge neous weather characteris tics caMot be 'determi ned , the notice 
requi res the DH to be raised 10 f eet fez each mile the al ti meter setti ng 
is distant f ran the r unway thr es hold .  An MDl i s  i ncr eased with the sane 
rul e ,  or to 1, SOO f eet ,  whi chever is greater . The al ti meter setti ng must 
be no more di stant than 50 miles .  

O f  1, 733 ai rports cur rentl y wi th approved s tandard ins trument approach 
procedur es , IPR approches by Part 91 oper ators at 1, 30 7  (or appr:oxDlately 
7S percent )  of . these locati ons are conducted wi th al ti tude i nfcrmation 
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der h ed f ran a rellote' service (Ref erence 4) . Full time remote al timeter 
set ting ar e  required at applOxm.ately 931 ( 5 4  perce nt )  air p'rts 

• (Ref erence ' 4) • 
. 

L 
The annual benef its to ganera,J. avi ation instnlll81t; flights of avoiding 
fli ght disruptions because weather o bser vations are available can be 
eJlPres�ed as :  

ABAIFD a ANAIFD X CIFD 

where , fez avoida ble. instr llll8'lt flight disr upti ons , ADAD'D is the' 
annual benef it, ANAD'D is the annual n�ber , and CIFD is , the avoi ded 
unit cost . r 

The annual number of instr um81t flight disruptions avoided (ANAIFD) can 
be apPlO ximated by the product of the annual nllllber of i nsu lIIlent 
approaches (AIAQ) and the probability (!'AUD) that a weather ' 
obser vati on  system would allow the fli ght to land i nstead of being 
disr upted . Through sms ti tuti on the fccmula becomesl 

ABAIFD = AIAQ x PAIFI? x CIFD 

The f ollowing par agra phs e xpl ai n  the ded vation of val ues f�r each of the 
factor s in the above fezmul a .  

( i )  Annual � 1\5 tr t1t181t Approaches ( AIAQ) :  

An i nstr lllle nt approach is ,an approach mac1e to art airport by an air cr af t  
at an IFR flight plan when t he  visi bility i s  l ess than 3 miles ex the 
ceiling is at or below the mi nimum ini ti al  approach al titude . ' 

A s  eJq>l ai ned in the previous secti on,  repor ted A IA '  s at less acti ve  
air ports ar e often i naccur ate. A s  i n  the previous secticn , this secticn' 
reli es on a regressi on model �� �s tems Cattrol , Inc . (Ref erence 28) fex 
oomp.1ti ng AIAm in li eu of rel yi ng on repor ted A IA" s: 

where 

AIAm = QITN x ( PD'R - Pc) x ( . 8 - . SR) 
2 

GAITN is the number of annual general avi ation i ti nerant 
oper a ti ora , 
P IFR is the probability of weather belar VFR mi nima (whi dl is 
ass tltled her e to be weather in which the vi si bUity is 3 mil es or 
less and/ex the ce iling is at or belar the mi nimtJll ini ti al  
approach al titude) , 
Pc is the probability of weat her belar IFR mi nima, and 
R' is the r ati o  of gener al  avi ation oper ati ons to total 
operati ons  • 

The di visor i n  the firs t  term refl ects the ass \IIlpti on that half of 
operati ons are lil'ldings . The second term ( PIFR - PC) meas ures the 
por tion of time that an i nstr lll\ent approac h is neceSsary and can be 
completed . Accurate determi nati on of this term depends on si te specif ic 
val\r.s of PIFR and PC. Fez a nati onal average , more than 1, 000 
i nstr ument approach pl ates were e xami ned and it was determi ned that the 
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nonprecision approach ceili ng IIli nimll1l fa: general avi ation ai rcraf t is 
700 without and 600 with an approved al timeter setting 8O�ce. The 
f requency of instnlDBlt weather belClf these ceiUngs can be obtained Eraa 
Figure 24 in  the previous section of this chapter . A 700 foot ceiling 
and visibility: of 1 mil e  yields a value of 4. 95 percent fa: Pc and the 

• vm minDUII ce'tling of 1500 f eet and vi si bility of 1 mUm yi elds a value 
of 13. SO percent fer PIFR. The thi rd ter;m (. 8 - SR) tends to reflect 
what fraction of fli ghts have pilots qualified and aircraft equipped to 
make instrtlllBlt approaches . 

U si ng nati onal average values fcc P IFR, PC and R, AIA� can be solved 
as follows: 

AIA(;A = (GAITN/2) � ( . 1350 - .0495) x (. 8 - .5 ( . 85» 

= . 016 0 x G1\ ITN  r 

Note that if a candi date si te doesn' t have an approVed irmtrll1lBlt 
approach pcocedure (SlAP) , AIA GA,  would I¥ def ini ti on be eqUal to ,zero 
because Pc would equal P IFR. As indi(Bted above , many locaU'ons 
cannot utili ze a remote al timeter s etting source and are therefore 
restri cted f ran havi ng i ns tr ll1t81t apprqaches . In those irm tances where 
the lack  of an on- site al timeter set ting source is the sole r eason for 
the absence of an S lAP, the introduction of ANlS wi th an al timeter sensor 
ooul d l ead to approval of i nstr tllle nt proced'ur es. Therefore , benefits of 
avertable flight disrupti ons will apply only to locations with actual or 
" woul d- be" stand ard i nstr Ulle nt approach procedur es .  

T he  Phase I cr i ter i a  developed i n  this report fa: pubUcation i n  A irway 
Planning S tand ard NIDber One (ReferenC2 1) are based Ql national average 
values f er  PIFR' Pc and R. The Phase II benef it/mst mmpJter 
screening progran ,  oowever , allows site-specific val ues for these 
vari abies . If si te- specific values are mt available, national averages 
will be used as default val ues . 

(ii ) Protabili ty of Averti ng a D isruption ( PAIFD) 

The pl'obabili ty of avoi di ng an instrllRBlt flight disrupti on (PAIFD) 
because an AWQ; install atim has el iminated the r emote al timeter s etting 
penal ty and lClfered mi nima requi rem81ts can be approximated I¥ the 
rel ati ve incr ease i n  the perce ntage of time the airpor t is above minma 
f er  i ns trtlllE!lt approaches . U si ng average ceili ng mi nima of 600 f eet and 
700 f eet r es pecti vely for i nstrllRent approaches with and without an 
approved al timeter setti ng source ,  based on the s urvey mEntioned above , 
PAIFD can be expressed as :  

PAIFD = (Proba bility of WX LT 700/1) - (Probability of WX LT 600/1) 
(Probabilit y  of WX LT 1500/3) - (Probability of WX LT 700/1) 

Subs ti tuti ng the values f ran F igure 24 yi el ds :  

PAIFD = 4. 95' - 4 . 10' 
13. 5 0' - 4. 95\ 

= 0. 8 S\ 
8. 55\ 

= . 10 
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Delay 

Cancellati on  

Diversion 

Cost Bguation 
f 

( 0. 5  \'fIT) n + 0 . 30 AC1C4 

2 VpT n 

(2. 0 VpT + VIJIIG)n + 1 . 5 AC1C4 

. Weight 

, 0. 38 

0. 55 

2:.!l 
1 . 00 

where VPT is the tDur1y value of p:lssengers ' /occupants '  time, n is the 
average nunber of deplaning passengerlVoccupants f ran a general avi ation 
flight , Acx:.t is  general avi ation ai rcraf t vari able operati ng cost per 
airrorne iDur , and VrNG is general avi ati on p:lssenger handling ellP8nses 
fcc diverted ' p:lssengers . �endix B'deri ves values fcc VpT and AC1C4 
of $19. 00 and ' $&4. 00 r ESpecti vely (19 81 dollars) . Reference 3 1  pmvides 
values fcc n and VCVG of 2. 4 and $53 respecti vely (1981 dollars) . 
Substituting , 

Del ay $ 48. 00 x 0. 38 I:: 18. 24 

Cancell atim $ 91 . 2 0  x 0. 55 I:: 50 .16 

D iversion $344. 40 x 0. 07 = 24. 11 

$92. 51, 
or 

$93. 00 

(c) Sunmary 

The fccmula fcc determini ng the annual benefits to general avi ation 
i nstrune nt fli ghts of avaiding fli ght disrupti orB because a weather 
observing system has elimi nated the remote a1 timeter setting penal ty and 
lowered mi nima requir8lle nts can be sUIDDarized as: 

ABAIPD = ANAIFD x CIFD 

= AIAC7\ x PAIFD x eIFD 

= • 016 0 x G1UTN x .10  x $93 

= G1\ rm x $.1488 
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( 2) visml FlicEts 

(a) I ntmduction 

In addi ti m  to benefi ti  ng fli�t's approachi ng an ai rlOrt in  i na trUlllent 
weather cmdi tiprs , a weather . obser ving system be l'!efits approaching 
fli ghts in vis ual (Dndl ti ons  as well . In vis\Bl cr.mdi ti ons i t  is _S ll1led 
that a pilot can see the air port and the groWld f rQl at l east a distance 
ecpal 'to the basi c V!R visi bili ty of one mile. The oeiling and 
vi sibility d ata of the obser vatim are not li kely to r es ult in avaL ding 
any disr �ti m to the flight . However , the 'faeknowl edge of wlnd 
i nfo m atim mul d i n  sCIIle cases avai.d the need to fly over the airpOrt to 
determi ne �ef erred lendi ng directi on .  The f oll Oli ng paragraPls outli ne 
the asS l.IIlptions and m ethodology use4- t'o ccmpute this delay be nefit . 

(b ) Benef i t  of Avoi ded Overflights 

An equa ti on  simil ar t o  that used to canpute the be nefit of avolded' 
ins tr llllent flight disr upti ons is used to determine the benef i t  of avoi ded 
o verfli ghts: 

where , fa: avoi c:B ble overflights , MAO is the annual benef it,  A1fAo is 
the ann ual number ,  and CAO is the avoi ded mi t Cl)s t .  

The ann ual number of i ti nerant overflights avoi ded (ANA 0) can be 
appro ximated by the product of the annual nunber of gener al ' avi atim 
i ti nerant operati ons (GArrN) , the fracti on of those that are arr hals 
( fA ) , the f racti oo of thos-e that are (Dnducted in  vis ual mndi ti ons 
(lvc) , and the f racti on of thos e that can be expected to overfly i n  the 

absence of a weat her obser vati on (FO) .  Thr ough s ubs ti tuti on the 
fo an ula becanes: 

ABAO = GA.rrN x FA x FVC x Fo x CAe, 

The f ollowing paragra phs explai n  the deri vati on of val ues for each of the 
I.Il known f a::tor s 1 n the above f am ul a and deri ves a sol uti on. 

( 1 )  Frac ti on of Total General Avi ati on I ti nerant Oper ations that are 
Ard val s ( FIA) : 

I t is  ass lIIIed thcit half of iti nerant oper at i ons are art! val se  

(ii) Fraction of General Avi ation I ti nerant Arri vals Cmducted i n  Visual 
Cmdi tiona U VC) : 

Appl yi ng nati ooal average values of . 1350 , . 0495 and . 85  fer P !PR, Pc 
and R r es pecti vely to the S CI model discussed earlier s uggests that 
apprOxi mately 3. 2 per cent (. 0160 x 2) of general avi ation i ti nerant 
arri vals are cmducted i n  i nstr ll1le nt catdi ti ons .  C mversely , the 
f racti on of general avi ati on iti nerant arrh al s  that are mnducted i n  
vis ual (Dndi ti �  Uvd i s  1. 0 l ess .032, or 0. 968.  
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( iii ) Fraction of General Avi ati oo  VPR I ti nerant A rd.la that can be ,  
Elceected to owrfly in tho Absence of a Weather Observati on ( PO) 

- I t is post'm ated that pilots neod to overfly the air port to determi ne  
latding' directi m f a  sane ( racti on of the total nllDber of approaches to 
the ai rpor t fFo) .  ICJlor i ng  i ntemecti ng r mways , the fracti on was 
deduced in  th

"
e f ollowing way : Fi rst , it ia asslllled that a pilot 

approaching an ai rport when the til nd is equal to or, greater than 15 knots 
will have sane other way d dete1'Plining the lan ding direction-- either by 
non- avi ati on visual indi cati ons (e .g . ,  smoke ) ,  by weather (X)nc1i ti ona at a 
nearby air port , or by the pilot' s knowledge" of the s ynoptic a1tuaticn .  
F er  a sample of 24 ai rports , Ref erence 32 i ndi cates that t he  wi nd is 
e qual to or gr eater ' than 1 5  knots an average of 11 perce�t of the time . 

r 
S econd , i t  is a9S lJIIed that the pilot can call the U ni CDm a other " 
air craft oper ating i n  the air por t ar ea to determi ne the landing. direction 
70 per cent of all arr i val s .  Fa the other 30 percent of all arr i val s ,  i t  
is a9S \I1led that the U ni com is not oper ating and that n o  other air cr af t  
CD uld be (X)ntacted . This a9s unpti on rests on t he  f a::t that the 
rel ati vely busier n on- towered air ports are the most li kely n on-tower ed 
ai rports to qualify f a  AtDS and that tliese ai rp)tts ' are l i kely to have 
u ni can and/or aircr aft oper ating in  the air port vi ci nity which (X)uld 
provi de the i nfexmati on to the i ti nerant' pilot . 

Finally , it is ass\l1led that if the wind is  l ess than 5 knots , and if the 
pil ot  has a weat her obser vati on system re port of that blt no CDntact wi th 
U ni can or other air cr aft oper ating at the air port , the pilot woul d need 
to overfly 'the ai rpor t anyway, because ei ther landing di recti on (X)uld be 
used and the pilot would want to 0 bser ve local ccndi ti ons which (X)ul d not 
be reported I:¥ the ecpipnmt , or other traff i c  and lEef erred di recti on 
d ue to obstru ctiorB , terr ain , etc .  Agai n f rom Reference 3 2, the wind is 
l ess than ex ecpal to 5 knots 24 per cent of the ti me .  

The fraction of avoida bl e i ti nerant o verfli ght s i s  ther efore the product 
of the percentage of ti me the wi nd is equal to or greater than 5 and l ess 
than 15  knots , and the time U ni can or another aircraft muld not have 
gi ven the l andi ng di recti on to the pilot . s'l1amari zi ng ,  the fracti on of 
ge ner al a vi a ti on VFR i ti ner a nt ar ri vals th at can be e xpe cted to ove rfl y 
i n  the absence of a weather obser vati on ( FO) iSI 

FO = ( 1. 00 - 0 . 11 - .24) x 0. 30 

= 0. 195 

( i v) U nit  C os t  of a D isrupti oo (CAO) 

Figure 29 ill ustrates a typi cal one- runway ai rplr t wi th a traff ic Plttern 
as recaaaended i n  Paragrapo. 2 23 d. the Ai anan' s I nfo anation Manual 
(Ref ecence 33) . It is a9s uned that an aircraf t, approaching to land in  
the a bsence of a wind advisory , will fly over the air port to vi ew the 
wi I'd i l'di c:ator , as smwn on Path A. If the pilot f inds that Runway 18 is appropri ate fo r the wind duection s bo"" ,  no extr a fli ght is required to 
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conti nue a1mg 81th D. If the wi nd indiaates that RlI'lway 36 . 18 . .  ' 
preferred , the pilot wuld have to fly alCl\g Path C to land 'On 
R II\way 36 . If he had p-i a: knowl edge of the landi ng directi on ,  he could 
.simply fly . Path D. I t is estimated that . the added time in  using Path C 
res ul ts  .i n  one extra mi nute of flyi ng time and- that the pilot would 
arri ve f raa ,he side of tile - air port which would necessitate Path C 5 0  
percent of the ti me. An average of 30 seconds . pe t  arri val appli ed  to the 
wei ghted general avi atim tl)urly oper ating cost of $84. 00 f rom Appendix B 
(i ncl uBi ng a i rcraf t  var i able operati ng costs and the val le of occupants ' 
time of all general avi atim air cr aft other than t lr boj etl\"fara) , yi el ds 
$ . 70 as the lI\i t (Ds t of an overflight . 

(c) SUI1IIlary 
r 

The fc:rmula fer c1etermi ni ng the annual benef its to general avi ati on 
i ti nerant vis ual approaches of avoi ding overfli ghts can now be sal ved: 

= Glum x 0. 5 0  x 0. 968 x 0.195 x $. 70 

= GA.lTN x $. 0661 

As i n  the analysis cf AK>S saf ety benef its discussed earli er i n  S ecti on 
Q-2- b of this chapter , local approaches ar e  li kely to be nefi t f rom Awes 
as well as i:ti nerant approaches , al though to a lesser extent . Pilots in  
many local approac hes , suc h as local practi ce approaches and 
touch- and-cp ' s, are likely to have some fereknowl edge of p-evaUing wi nds 
and pr eferred landing directim. Based on the logic used i n  Secti on 
C-2- b ,  the benef i ts to local operat i ons are accorded 60 percent of tmse 
for i ti ner ant oper atiol'B .  Appl ying these logic , the ann ual be nefits to 
general avi at:i on vis Lal appr oaches per local . .  �d i ti nerant operati on 
be can e: 

d.  M ilitary 

$. 0 ;61 per GAlTN, and 
$.0 :97 pe r  GALCL 

Because the c:hara=teristi cs of military ai rcraf t whi ch use ci vi l  
non- towered and n on-f ederal towered air ports ar e  r eascma bly a ld n  to t hose 
of general avi ati oo ai rcraf t (at l east wi thi n the accuracy of this 
anal ysis ) , the be nefits of redu ced fli ght disrupti ons ded ved i n  thi s  
chapter f er  the general avi ation user cl ms are al so as a i bed to the 
milit ar y  user cl ass. As with repor ted (D unts of ann ual i nstr me nt 
appr oaches (AlA ' s) of general avi ati on ai rcraf t at mn- towered ai rpor ts ,  
re�r ted A IA' s of military air cr af t  may also be ques ti ona ble. To g uard 
aga i rs t this poss i bi l i ty ,  benef i ts attri bltable to reduced mili tary 
i nstr me nt fli ght disrup ti ons are also denominated in per i ti nera nt 
operati oo terms and wi ll apply onl y to tms e  candi date s i tes wi th 
e xi s ting stand ar d i nstr lllle nt approach proced ur es  (S IM" s )  or pote nti al  
S IAP ' s as the res ul t  of ins tall ati ng Ams. 
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4 .  Proximi ty Penal ty and Remoteness PreJlli lli 

a.  Proximity Penalty 

Other things b9ing equal , the introduction of an AIIlS at an ai rport which 
is relatively c¥stant f rCin a sllrface weather obser.ving station · is more 
beneficial than the introductio.1 of one at an airpor t  which is located 
relati vely close to a s urface weather obser vati on  statim.  For example , 
asslJlle 100 miles separates Airplr t  A fraa the nearest weather observation 
statim, .S i te B. F urther asstllle that only 5 miles separates Airpor t X 
f ran its nearest weather observation station, Site Y .  Other things being 
equal , one would expect the actual benefits of a weather observing system 
at Airpor t  A to e�e�d those at Airport X .  

r 
To canpensate for this proximity f unctim and to enhance the ability of 
the cr iter i a  developed in the repor t to identify the most observing 
candidate sites for AWOS , a · proximity penalty" is establish� . Under 
this provision ,  the safety and flight disruption benefits of a proposed 
non- towered or non-federal towered candidate airpor t for AWCS may be 
limi ted depending upon its proximi ty to neighbori ng surface weather 
obser vation stations. I t  is postulated that a non-towered or non-federal 
towered candicate airpor t  fer AIIlS that is located l ess than 10 nautical 
mU es f ran a full- time , non-autanated FM/lUe/lns Contract surface 
weather obser vation station should be credited wi th only 50 percent of 
its computed saf ety and effi ciency benefits , except in i nstances of 
precipi tous terrain or non-!Dmogeneous weather . Conversely, any 
candidate n�towered or non-federal towered airport that is 10 or more 
nauti cal mil"es f ran the nearest full- time non-automated s�face weather 
obser va ti on statim , or  whose weather is non-hanogeneous with that 
weather observation station ,  or which is located in precipitous terrain, 
should be gi Yen f ull credit  for its canputed safety and efficiency 
benefits .  

b .  Remoteness P remi lJIl 

In oontrast to the proximi ty penal ty, an airport  far removed f ran the 
near est s urface weather obser vation station will be cr edited with a 
premi tmI in oonsi deration of its remoteness . Provision of surf ace weather 
obser vations at remote locations previously without such ser vice benefits 
not only avi ation users rut also nonaviation users since soci ety benefits 
f rom an enhanced regional and national synoptic weather forecasting 
capabi 11 ty. It is pos tulated that a non- towered or non-federal towered 
candidate airpor t for AWCS that is located more distant than the current 
national average distance between FAA�WS weather observation stations , 
or 90 mil es as ded ved below , f rom the nearest f ull- time , non-autanated 
FMft.lWS�WS Contract surf ace weather observation station should be given 
a premi um mar k-up of 25 percent on its canputed safety and efficiency 
benef its .  In add! ti on to this AIIlS remoteness penal ty, certai n very 
remote locations may recei ve still more canpensation for their remoteness 
through the remoteness compensation provisions in Airway Planning 
S tandard NlII\ber  One (Reference 1) and Remoteness-caupensati on Methodology 
Foc Benef it/Cos t Establisbnent and D isoontinuance Criteri a  
(Reference 34) . These l atter references provide benef! t-enhancement 
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prelli \118 fez a vary few si tes where relath ely large numbers of ci ti zens 
ar e  witlDK alHt:aMl Ye' �ra .. por tation links to the outside ., rld for 
extended periods of ti me. Figure 30 ded vas 6, 456 square miles as the 
"ational a�raCJ8 CJM",aphic ar ea  coYared per PM and N'IIJ weather 
obser vati on stati on .  The average distance between observati on stations 
may be applOXDq,ated by solving for the di ameter of a circle representing 
6,.456 square _'las or twi oa the radiusa . ' 

11' 1'2 a 6 , 456 square mi les 

r2 D 6 , 456/3 . 14 

r ::II 45. 34 

2r ::II 90. 68 r 

FI WRE 30 

Ar ea Covered Per FMtNtB .Weather Obser vati.:�n Statim 

Ntlftber of S tat! ona2 
ATCT FSS 

9:Juare 
M il es 

FAA Region Square Mil es!! FAA !!!. !'Mi !!§. Total Per S tation 

Al as kan ( AAL)  5 89 , 7 57 2 4 17 7 30 19 ,659 
Central (ACE) 285 , 467 7 11 18 3 39 7 , 320 
Eastern ( AFA) 180, 444 12 23 23 4 62 2, 910 
Great Lakes (AGL) 480 , 063 29 29  20 4 90 5, 334 
New England ( ANE) 66,608 14 4 5 1 24 2, 775 
Ncx thwes t HOWl tai n (ANM) 682 , 94 5  14 21 30 1 66 10, 348 
Southern ( ASO) 38 6, 609 24 33 36 1 94 4 , l ll 
Southwest. (ASW) 560 , 550 22 22 33  2 79 7 , 096 
Weste rn-Paci fic (AWP) 3 89, 5 92 -li II � 1 77 5, 060 

Total 3, 622, 035 161 160 216 24  561 6, 456 

!/I nc1udes oonti nental Uni ted S tates , Alas ka ,  Hawaii ,  PUerto Rico ,and. Virgin 
I stancl9. Exclu�es South Pacifi c and Canal Zone . Sour ce: Reference 3 5 .  

Ys our ce : Ref erence 2. 

5.  Sunmary 

Figure 31 �lI\UIlar i zes the el!pected annual quantif ied benefits of AH>S per 
avi atim acti vity unit , as deri ved i n  this chapter . 

! 
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PlClJRE I I  

SUIIIDlIr y of Expected Annual Benefi ts of AWC6 at H on-'rowered and Non-Federal Tower ed Air p n t s  P e r  A vi ati on Acti vity Unit 

Haure of Benef i t 

Safet:y ( Prevoented Acci dents 
By WeatHr 1'henClllenC!!) 

Unfavorable Willis .-d 
WrC!!g RUlNaY 

or_perature/Dew Palnt 

LallI CeUi ngIV ill 1 bill ty 

Rain, Hydroplaning , Wet 
RlIlvay 

TlUlderstoru 

Bffideney 

Awl cttnce of MIllS 
Coat. 

Reduced D illr�t1CIM tD 
laatr ... nt rUgbt. 

Reduced D iar�lcna tD 
Viaual Pllgbts 

� Direct BeneUta 

Required SeNIOr 

Wind 

T_peraturo/Dell Palnt 

Ce1UnglViIIlbUlty 

Prec1pitatic!! 

orlulderatol'll 

Alti ilKer 

Wind 

Benef i t  Per Aviation A ct i vi ty U ni t  By U ser Class 
General A v htic!! and Mllit.:y 

Ai r Carder and 1.1 r Taxi Per I tin. OW. Per Local Op. 

$I. Sl8"',,"r of 
I.e + Itt O(lerationa 

$ . 1963 

$ . 0025 

$1 . 064 V 

$ .0045 

$ . 0007 

$ . 1488 V 

, . 0661 

$ . 1178 

$ .0alS 

$ . 0027 

... 
, . 0004 

• •  0397 

BIll of AppUcable Benefits � Adjustamt ReclprocalU 

VAppU_ cnly to locatlcma witb actual ec ·woul�bo· standard lnaulAmt �oacb procedures . 
YAdj ustlng .nalty or ,&at .. Reciprocalsi 

... 

a. Proxlllllty lWlalty Reciprocal • . 50. �UCII to candlcttte airports located In mft-preclpitol.a terrain and l.s tban 10 
nautical .ilea f rca a f u1l- tt.e .  nan-autaaated surface veatber oboervaticn statim operated by the PM. the 818 or IIld.r ". 
contract vben botb locatlcna lave ... ogeneou. wather . 

b .  a.oteneaa PnIIIi .. Reciprocal • 1. 25. Ippll. to c:an4lcttte airplrta tlat are located 90 or aece nautical l1li.1_ f rca the 
neareat f ull- tiM .  nan-autcaated PMlHl6lHtB contract surface veather olla. vatim statim . 

c. Adj ustment reciprocal for all otber amcUcttte airports • 1 .  

- _ ;niJ. �idd.*1'H%&tWt Cldh"-Ui- n . +y "",-", . _  • l) ) ) ') ') 1 'l "l 
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D. Indi rect BenefUs 

1. I ntroducticn 

In additi� to the direct benef its of ANlS addressed up to this 
paint--saf ety benefits and effi ciency be nefit�ther e r anain a nlJllber of 
other implrtant benef its whidl are termed " indirect" ex " intangi bl e" 
be nefits in  this rep:trt. These be nef its include s�er and more effi cient 
route selecti on , impcoved quali ty of \eather i nformation,  contri bution to 
the weather cann unicati ons network ,  benefits to de par ting and enroute 
aireraf t, congesti on  rel i ef  at maj or ai rplr ts md acci dent 
inves ti gaticn. Attri bu tt on  of these be nefits to speci fi c sites is 
questi onable. Therefexe , they are consi dered i n  this rep'r t 
qual itati vely r ather than in quantij:ati ve terms . 

. 

2. Nat ure of I ndi rect Benef its 

a. Benef i ts to Depar ti ng and Enroute A ircraf t. Sections C-2 .and 'C-3 
earlier i n  this chapter addr ess the saf ety and effi ciency be nefits 
that can be expected to accr ue to approachi ng a i reraf .t at non- towered 
and n on-f ederal towered air p:trts as ' a r es ult of an ·')per ating AWOS. 
I n  addi ti on to approachi ng a ircraf t,  AtDS may benef l t  depar ti ng and 
en route air cr aft as well. Although de par ting pilots s hould ge ner ally 
have adequate knowledge of prevaili ng weather at the departure 
air plrt , the a vailability of weather obser vatim data enhances the 
abil i ty of a pilot to plan fer and e.cute the s af es t  and mos t 
effi cie nt route , weather- wise. But as with the other indirect 

. benef i ts des cr i bed i n  this secti on ,  these benef i ts  are mt easily 
e val uated with r es pect to criteria app1.ica�<Jl. Enloute be nefits , 
es peci ally ,  are diff icul t,  if mt implssible, to ascribe 
si te-s peci fi cally . 

b .  Improved Quali ty of Weather I nfermati on. AtDS, as comPlred wi th 
man ual weather obser vi ng s ystems , can be expected to impro ve the 
quali ty of �at her i n!  amati on . Weather infa-mation gathered and 
disseminated by a manual weather obser vati on  site , because of its 
l abor intens i ve  nat ure , may be lIlavailabl e if the obger vi ng site is 
cl. osed , be aged depenc ng on the fz:equency of obser vations , and be 
s ubj ect to vari Cllces i n  consistency . AtDS, on the other hand , is 
capa bl e  of provi ding continuously a va ila ble , r eal time and consiste nt 
obser va t i ons . 

c .  Contr Huti on to the Weather Canmlll i cations Networ k. Any addi ti on to 
the weather caan uni ca b. ons networ k be nefits not only avi a ti cn  users 
b.J t  also mn- avi ation ilSers since soci ety benef its f ran an enhanced 
regional and nati onal ,,: ynoptic weather forecas ting caPlbility . 

d .  Reduced Wa- kl ca d  of F L .  ght S er vi ce S tati ons . The dem and f ex servi ces 
being levi ed on fli ght ser vi ce st atiolB ( ES ' s )  is gr eat and is 
f a-ecast to i ncrease o'!er the next several :years � �. study of the FSS 
s ystem under the j oi  nt auspi ces of the FAA and the Cepar tment of 
D ef mse (Ref erence 36 ) i ndi cates that further accel erated demands on 
the pr ese ntly cons titu·· ed system could r es ul t  in an unacceptable 
deteri oration in the quali ty and quanti ty of FSS ser vi ces .  This 
cendi tion is one of several which has led to plannin g  fo r f ut ur e  

69 



aut01llation of the FSS networ k.  It will be several year.s , however � 
until the nebor k is fully autanated. In  the i nterim,  implanentatim 
of AWlS will reduce the wor kload turden c')f PSS ' s .  As indicated in 
several other parts of this report , locati orm with an autcmated 
flight service stati on which is obligated to take weather 
obser vaticim autOllatical1y qualify for Awal establisblle nt. Other ISS 
l ocati a1S CIlalify if they satisfy the benef it/(X)st-tased cr i teri a 
developed in the report and published in  Airway Planning Standard 
NlI1\ber One (Ref erence 1) . 

e .  Coogesti on Rel i ef  at Major A irports. Airspace capaci ty probl8fts 
e xist today at several U .  S.  air ports , primarily i n  the bu9y hub 
areas . Terminal airspsce capacity is lim ted by the Plysi cal layout 
of many aiq orts and by the ab)lity of the air traffic control syst81l 
to meter and space ai rcraf t f er  saf e  operations . The expanded use of 
satellite or r eliever air ports in metropolitan ar eas is on� of 
several al ternati ves of ten CJ)nsidered as CI'1 effici ent method of 
relieving increasing traffic cCJlgesti cn  at primary air termLnals . 
S i91ificant di versions of traff ic to satelli te ai rpor ts are hi ndered , 
however , by the lack of incentives to dr aw  tr .fi c away f ran the 
pri mar y  termi nals .  Provision of weather observing systems at 
satellite air ports is tlDught to provide sane incentive to attract 
ai rcraf t _ay fran primary termi nals i n  two ways . Pirst ,  as 
dis cussed in other secti ons of this chapter , mR Parts 121 (for ai r 
card er operators ) and 135 (fer ai r taXi operators )  ptohi bi t 
i nstrll1\ent operations at air ports which do not have approved weather 
otservation services . Impl snentation of ANlS at a satellite ai rport 
previously without a weather obser vation servi ce , thet-efore , would at 
least open and hopef ully attract CJ)mmerci �  operators to the 
air port. SeCOld , pri vate general avi atim pilots may be attracted to 
satelli te, ai rplrts if they can be provi ded wi th adeCJIate weather 
info DQ atim. Othe r  things being equal , they may be induced to 
mi nimi ze the risk of delay associ ated wi th m .. y hub airports by 
utili zing satellite air plr ts .  

f .  Acci dent I nvesti gati on. Since ANlS is capabl e of stori ng and 
r etrieving weather info DDatim , benefits may pote nti ally acer ue to 
ai rcraf t accident i nvesti gations .  
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CHAPi'l3R V - , DBVEJ ,OPMBNl' 'OF PHASE I aU'l'£RIA FOn ' NON.JrOWERED 
!H£. NCN-I!BDBRAL '!'OaRED AIRPORTS 

In thie chapter , Phase I screen i ng cr i teri a for ron- tO\°lered and 
non-federal towered airpc ct� are deri ved for in�rpor <l tion in Air way 
Plann i ng Standard Number One (Reference 1) . Phase I cr i ter ia are 
generalized criteria d esl o;ned to inl  ti ally identify po te n ti al 
cand i dates . These cr i ter l a  are easily applied wi th ava ilable data and 
without the ai d of a com�uter . Phase II is  a si te-sppci fic compu teri zed 
ben ef it/cos t  screen ing pE ocess aga inst whiCh candi da te:i iden tif ied under 
Phase 1 are f ur ther eval nted. Figur es  34 -A and 34 -8 o)f Chapter VI 
provi de computer-generatE- :l Phase I and II benefi t/cos l ratios (before 
pro ximity penalty or reme te ness pr,emi lDR ,  if any ) for (-",/er 3, 100 
non- towered , no n-federal boWered and FAA tower discontl nuanc� candidate 
ci vi! airpor t s  i n  the Tel minal Ar ea Forecast Data ,Systlllll . 

AWOS, may be tailcxed to rr, �et si te-specif ic needs . For example ,  at  a 
par ti cul ar site , cer tai n  weather sensors , cer tain outp o lt  media , the 
telephone answe r i ng devie ! or long l i ne oommtmi cat i ons may not be 
requ i r ed .  I n  r ecogni ti on o f  this possibility , both °Ph �se I and I I  
cr i ter i a  are deve loped mciularly i n  this repor t .  I n  this way , a 
benef i t/ cost r atio can be easily ccmputed for any gi vc II AWOS 
conf iguration .  At the da ce of this repor t ,  the typi �l AWOS 
confi guration is proj ecte,i by the FAA AWOS Program Offi ce to include 
sensor s foe wi nd di recti on and speed , temperat ur e ,  dew point , ceiling , 
vi sibility and liqui d precipit a ti m .  However , future configur ati ons may 
i ncl ude ad� i t i onal or fewer sensor s .  For example ,  a cl oud ' height 
(ceiling se nsor ) may not be j us ti fi ed at cer tai n locations in close 

proximi ty to another observation site , whi l e  additional sensor s ,  such as 
for freezing precipita tion and thunderstorm , may be added if cost 
eff ecti ve .  

AS expl ai ned ear l i er , many locations canno t uti l i ze a r · �mote al timeter 
5e t ti ng source and are therefore r estri cted f rom having i nstrlDRe nt 
appr oaches . Assumi ng the lack of an on- site al timeter �etti ng source is 
the sal e r eason fo r the absence of an approved standard i nstrume nt 
approach procedure ,  the introduc t i on of AWOS could l ead to the approval 
of i nstrument procedur es .  Therefore , two sets o f  Phase I cri teri a ar e 
dave loped i n  this �tion:  one set for non- towered and non- federal 
towered a i r por ts WIth existing standard fnstrument approach procedur es o r  
locati ons curren tly wi thout i ns trum� t approach procedures solely because 
of the abs�nce of an on- si te al timeter s et ting source , and anothe r set 
for all other pan- towe red and non- federal towered a i rpor ts .  

Fo r the air  car rier and a i r  ta xi user cl asses ,  Secti on C-3-b of Chapter 
IV der i ved a range of annual ben ef i ts based on a sliding scale ranging 
f rom a hi gh of $9 ,548  (for 3, 000 o r  more annual ope r a ti ons )  to a low of 
zero (where there are no air carr i er or ai r taxi operat�ons ) .  The 
lif e-cycle benefits accrui ng to these user cl asses can be expr essed as: 

15 

!: 
n .. 1 

( Lesser of « ACITN + ATITN) or (3, 000» 
3 , 000 
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x $9, 548 ) 
( 1+1) n- .5 



where ' n' is each �ar of an ass _ed econolli c lif e of 15 yeara , ACES , and 
ATl'DI ar e  the r _ pective n""rs of annual air carder and ai r taxi 
iti nerant operat i auJ , 3, 000 1 ;' the acti vi ty l evel at ex above whi ch 

# characteri zes locations with SAWltS , and $.03 94 is the quotie nt of 
3, 000/ ( $9 , 548 x 7. 976) . In t oo  l ater expression 3, 000 is the acti vi ty 
br ea k  poi nt, $9,,4 8  is the a�n uali 7;cd cost of a �WRS, and 7. 97 6 is the 
lif�cycle disCDmt f actor (present value of a mifczlll ser i es  c£ 
$1 : « (1+1 )n-5 -l) / 1 (1+1 )n-5 fer n - 1 to 15 where ' i� is the 
OIB-pr _ cd bed dismunt r ate of 1 0  per ce nt and ' n' is  each year of an 
ass uned, economi c life of 15 years ) .  

The Phase I be nefit/cost r ati o  lif e-cycle equi valent for the ge ner al  
avi ati m and mili tar y  user classes is simply the quoti Ent of (1) the 
product of the total fi rst year bepefits , the net dismUnt factor With 
whi ch firs t  }'ear benefi ta can be i nfl ated to thei r lif�cycle etJli valEnt , 
and the proximity pe nalty or remote ness pr emL lID (If ,any) , and ( 2 ) the 
lif�cycl e CDs t of the AK>S proplsed fer the ai rport i n  quell ti on . These 
proced ur es  are displayed and s Ulllllari zed i n  Figur es  3 2  and 33. , 

I t is important that there be a clese rel ati cns hi p. between the resu! ts of 
Phase 1 and Phase II. If not , one or both of two lIIc1esirable situations 
can occur . Firs t ,  l oeati ens  may s mw � as candidates mder Phase I but 
f a U  to reflect an acceptable be nef! t/COBt r atio 1I'\der Pbase II,  a 
si tuat i m  whi ch is termed - false al arm .- Secondly, but m(Eel cd ti cally, 
locati ons may not show up as candid ates 1I'\der Phase I but ' attain a 
benef i t/ CDs t  ratio  of 1 or moee mder Phase II screening ,  a si tuation 
tel1lled -non-ide ntifi cati cn . - I n  the developne nt of the lIhase I 
establisbnEnt cr i.teri a, the emlhasis was to minimi ze the , 
non-ide ntificati on r ate but s till mai ntain a r easambl e  r el ati ons hi p  
between t he  benef i t/mst rati os deri ved f rclll both s:l\as es . 

When an ANm i nstall ation is being considered for discontinuance , i ni ti al 
acquisi ti cm and i m tall ati on msts are irrelevant since they are s m k  
costs. The only r elevant costs ar e  recurrin g  oper a ti ons ,and maintenance 
msts (i �or i ng  salvage msts , rel ocati on ms ta , . etc.) . To determine 
whether a syst8ll qualifi es for dis continuance , a r atio ,val ue is 
calcul ated � the applicable approach des cr i bed above fer Phase I 
establisbne nt criteria. If t'he r atio val ue so obtai ned i s  l ess than 
0. 45.  the locati cm sati sf i es  Phase I dismnti nuance cr i teria.  This 
fig uc  e is an approximation of the level where the r emai nin g  lif e-cycle 
benef i ts  j ust offset recurr i ng lif�CYCl e  operatiens atd mai ntenance 
costs . 
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nCIJRB 32 

MethDdaloqy for lIhase I BstabUstaent e dt.d a  foe Awes at Non-'1'owred and Non-Fedeeal '1'oveud Airp?cte 

U_e Class 

Ale Cudee and All' 'l'axl 

General Aviatien and NUltlEx 

Total Fica too 
Year senerita!! 

n .• a.e of (ACftNtA'l'rrN' 01' ( 3, 000, ) x ..1!:_548 
�, u-'" 

II1rd 8 .. 01' $ . 2624 x (GArrR+HlLITN) +$. 1575x (GALa.+IIlLLa.) 
'l' .. peratur el'D.'" Point SeNIOrs $ . 002 5 x (QITNt-MILl'l'N) +$. OOl5x (CWeCLtMIU.CQ 
A1tiaeter 8tnf1or $ . 1488 x (GAITNtHlLl'l'N) 
Ceillng and Via1bU1ty Senso rs $1. 06 40 x (Ql'1'Nt-MILl'l'N) 
PNClp1 tati eft Stnflor Cs) $ . 0045 x (GA1'1'N+MlLITN) +$. 0027x (GALa.+MlLLa.) 
'l'b_eratorm SeNIOr $ .000 7 x CG\rl'Nt-MlLrrHt +$.OOO4x (CWeCLtMD.LCQ 

'hase I Valla 

/ 

!/soure» I r 191U 31 
YAdj lDtDcnt Recipcocal CAR, . 

Life-Cycle Bene Uta 
Inflator 

;. ,)7 :i 

14 . S00 
1 4.500 
14. SOO 
1 4.500 
14. 500 

- 1 4. 5 00 

-
-

"'I -
-
• 
• 

'roduct « 
SZ!!!:ti!! t 

.)1.;' "" 

- Sxxxx 
$xxxx 
"xxx 
$Xxxx 
$Xax 
$xxxx 

SlIm of AppUcable Bener its x AJi/. 
L1fe-Cyc1.e Ca.t Proa Plgure 4 

a. Proxllld.ty �nAl ty Reclpcocal - . 50. �Ues to candidate ai rports lceated 1n nD�pceclp1 toUB tecraln and 1.s tban 
10 nautical miles f rem a f ull.- tmae , non-autClllated sucface veatber omervatien atati on operated by tbe PAA, tbe BIB or 
undel: NIB contract vben both lceations bave homogeneous we at hal' • 

. ,  

b. R_oteness 'reR UIII Reciprocal . 1 . 25. Applies to candidate air ports tbat ar e  located 90 -oe lIIOee nautical aIlea f rca 
the nearest f ull tiDe, no�autaD�ed PM,N.ftflB conteact sutfee veatber omervatlon statlon. 

c. A� uatllant reciprocal for otber candidate airports • 1.  
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Ibas. I eatabl lalllle nt Cdteda foc Awes at Non..lJ'oweud and Non-Fedoul 'l'ovecod Airpnta 

u.u Cl ... 

Air C.r i .. _4 A ir 'ful. 

GeMu1 Aft Itt em and .UUtleY 

Iflrd Sm.oc 
'f_per ature/D .. .  oi nt SOMOrll 
A1tllUlter Itnlloc 
Celllng/V18l bUlty SeMOrll 
'nelpl tatlem Smaoz C. , 
'flumdocator. Se naar 

AlrlDrt. With Bxistlng 
ltandard I natruaent Appmach 

• roceduU8 ISJMl, oz Wi th 
• rCII f!!!cti. v. S UP With AlIOS 

Lellaer of (Aa'l'N+A'l'l'l'!!) or (3, 000) 
$.Ol t. 

$ 3 .  lOx CGArrH+M1LI'1'H} off2 .  28x (GALa.+HrLLa., 
$ .0" IGP.!'l'lftoMU,I'1'1CI +$ • Ola lGALCIatIULLCQ 
$ 2 . 16x (GA1'1'N+HrLI'l'H) 
$lS.U x (GU'l'lftoMU,I'1'1CI 
$ . 06x (GArrH+HrLI'1'H) off • OCx lGALa.+MlLLa., 
$ • Ob lGA.lTN+KILlTICI +$ • Ob lGALCLtKIU.CQ 

Other lIon-'J'Gfec.d and Hon-rederll 
'1'owerod Airport. __ 

C LeIIaer of (Aa'fN+A'l'lTN) or 13, 000) ) • AS. 38 

"'I 

$3 .  lOx lGA1'1'N+MlLrrH) +fl .  28x (GALa.+MlLLa., 
$ .0 " C4alTlftoMILl'1'1CI +$ • Ola (GALCLtMJU.CQ 
$0. oax (GA 1'1'N+M1Ll'l'N) 
$0 •• oax (GA.1'1'lftoMIL1'1'1CI 
$ • 06x lGAl'1'N+MlLI'l'H) +$ • Nx lGALa.+MlLLa., 
$ • Ola IGllTlftoMILl'l'ICI +$ • Ola IGlLCLtMJU.CQ 

'mduct 

• $aaxx 

• $xxxx 
• $Iaacx 
• $xxxx 
• $Iaacx 

. • $xxxx 
• $Iaacx 

lb •• I VIl .. (If 1 . 0  or gr eatK , locatiem 8atl stiea lb._ I eatabllalDent edt.da .' (I .. of !ppUc:ab1.e Baneflta ! U 
LU. CJC1. Cmt Prca ... .. 
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CHA!!BR VI - RBSULTS OF APPLYING CRITERIA TO NON-TOWERED AIRPORrS , 
NdH-FBDBRAL 'l'OWJ$RBD AIRPORTS AND ATCT DISCONTINUANCE CANDIDATES 

, t 
The computer ' program described in Appendix C, based on the benefit/cost 
methodoloqy described . in Ghapters III , IV-C and V, was used to compute 
beneflt/cost ratios for appro�imately 3 , 300 non-towered and non-federal 
towered civil airports and 50 PAA towered airports t�ntatively identified 
as tow.-r discontinuance candidates by Reference 11 based on the Terminal 
Area Forecasts (TAP) over the lS-year period Fiscal Years 1981 through 
1995 . The resul� .are outlined in Figures 34-A ( for non-towered �nd 
non-federal towered civil airports) and 34-B ( for tentatively-identified 
FAA ATCT discontinuance candidates ) .  Locations where surface weather 
observations are currentl rovided b ' or under contract with the 
National weather service are not lis ed. Figure 34-A is sequenced by 
Region-State and descending Phase II benefit/cost rat�o and Figure 34-B 
is sequenced by location identifier code . Statistical summaries are 
provid�d at the ends of Figures 34-A and 34-B . 

Figures 34-A and 34-B presume installation and correspondi�g life-cycle 
costs and benefits of Awes with sensors for wind direction and speed, 
temperature , dew point, altimeter , ceiling, visibility and liquid 
precipitation . While this is the typical AWes configuration envisioned 
by the Awes Program Office as of the date of this report , future 
configurations may include additional or fewer sensors . For example , a 
cloud height ( ceiling ) sensor may not be justIfied at certain locations 
in close proximity to another observation site , while additional sensors , 
such as for freezing precipitation and thudnerstorms , may Qe ' added i f  
cost e ffect'ive . 

, It may be recalled from Chapter IV that while benefits of altimeter , 
ceiling and visibility sensors are functions of annual instrument 
approaches (AlA ' s ) ,  they are denominated in per itinerant terms in the 
criteria because reported AlA counts at many airports are often 
inaccurate and unreliable . The results in Figures 34-A and 34-B allow 
for these benefits as a function of itinerant operations only if the TAF 
reflects a positive value for AlA ' s .  I f  the AlA fields in the TAF read 
zero, these benefits are suppressed. This same procedure will apply in 
actua l application of the criteria . In the relatively few instances 
where the installation of AweS would lead to the approval of instrument 
approach procedures where theretofore there were none , this suppresion 
will not be applied in actual practice . 

Finally , Figures 34-A and 34-B do not reflect any proximity penalty or 
remoteness premium that might be applicable as a result of the ai;port ' s  
proximity to or remQteness from other surface weather observation 
stations . 
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FIGURE 34-A 

RESULTS OF APPLYING CRITERIA TO HON-TOWERED AHD HOH-FAA TOWERED CIVIL AIRPORTS 

( SI T ES WHERE NWS CURREHTLY OBSERVES WEATHER ARE EXCLUDED) 

lC lC Gl+tll 

� �  AI RPORT HAtlE 
SAfETY EfFICY Al A ' S  PHASE PHASE 

ill! ST IEHS l ENS · YR 1 I 8/Ct I I  8/C 

ALASKAH REGI ON 

AU OTZ RALPH �I EH tI�ORIAl 
.. 

ItOTZEBUE Ait 1 20 9024 . 2937 2a . 1 1 6 9 .  5 . 29 . 9 . 9a 
All UtlT UtlIAT UMIAT AK 4424 6 9 .  1 7 906 0 .  4 1 3 .  3 . " ·  4 . 1 3* 
AAL ANI ANUK ANIAIt AK 229446 . 1 4 1 1 ' 3 .  233 . 1 . 44 2 . 46 
AA L TKA TALKEEtHA TAlKEETNA AI( 2 t 1 a 4tl . 1 1 6a27 . 1 97 .  l . a4. 2 . 1'· 
AAl SXQ SOLDOT"A SOLDOTNA AK 1 5254 1 .  1 55 1 5 0 . O .  6 . OS � AAL PAQ PALf'lEIt .,UHI PALtiER AI( 1 1 0 327 . 1 4 1 374 . o .  1 . 56 
AAL BTT BET T L ES BETTLES AK 1 0 4 0 5 3 .  1 3 9323 . .0 . 4 . 64 1 . 6 2  
AU CDV COROQVA��Il E  " CORDOVA AK 1 1 0 95 1 . 1 236 1 1 .  1 4 1 . 0 . 93 1 . 56 
AAL DlG DILLING""" D I l L INGHA" AK 90824 . 1 35002 . o .  4 . '5 1 . 50 
AAL Z 1 5  B IRCHWOOD BIRCHWOXD Ait 995 7 2 . 1 1 993 1 .  . o .  1 . 25 · 1 . 46 
AAl WSN SOUTH N4KNEK HR 2 SOUTH H KHEK AK 7 3 353 . 1 2930 4 . o .  1 . 20 1 . 35 
AAL SNK NAKNEIt HAKKEK AK 6a30a . , 1 27657 . D .  . 1 . 1 6 l . lD 
AAl KTH KETCHIKAN IHTL KETCHIKAH AK 7 1 5 1 9 . 1 20720 . 41 . 2 . 00 1 . 2a 
AAL HOtl HOMER HOttER Ait �7a94 . 1 23776 . 1 .  2 . 29 1 . 2 1  

.... AlL· SIT S ITkA . S ITI(A AK 7 1 9a .  1 2304 1 .  3 .  3 . 1 5  1 . 2 0  ::J\ AAL ORT HORTftWAY HORTHWAY AK 52'1 22 . 1 1 1244 . 20 1 .  l . a l  1 . 1 3  
AlL FWl FAREWELL FAREWELL AK 6 9 1 52 .  '2377 • 65 . 0 . 74· 1 . 07t 
AAl PTH PORT HEIDEH PORT HEIDEH AK 4356 7 . 1 0 0 364 . 4 2 . ' 0 . 4 ' .  0 . 96' , 
AAL GI(H GULKAHA GUlltAHA AK 27050 . 1 1 4 1 92 .  O .  1 . 55 8 . 94 
AAl 51(E KETCHIKAN HARBOR ItETCHIKAN Ait 2666 1 .  1 1 406 6 . I .  1 . 75 1 . 94 
AAL tlTF f'lETRO FLD FAIRBANItS AK 4 1 64 1 .  94627 . I .  0 . 67 0 . 9 1  
AAL 2Z0 EI1t10NAit Et'G'IONAK AK 22 1 6 4 .  1 1 256 9 . ' O .  0 . 72 D . 90 
AAL FYU FORT YUKOH FORT YUItOH AK 22394 • .  1 1 265 1 . 1 .  1 . 4 9  1 . 90 
AAl . I L I  ILIAMNA IllA"HA AK 2 1 56 2 .  1 1 2402 . . D .  0 . 7 1  l . a9 
AAL GST GUSTAVUS GUSTAVUS AK ' 42a0 3 .  a9556 . 42 . 0 . 55· o . lat 
AAL WRG WRAHGEll WRANGELL AK 20956 . 1 1 220 2 . O • .  1 . 5a 1 . la 
AAL P I I  PHI L L IPS FIELD FAIRBAHKS Ait 1 97a3 . 1 1 1120 . D .  0 . 6 9  0 .17 
AAl SWD SEWARD SEWARD Ait 1 5.1 52 . 1 1 03 01 . D .  0 . 6 5  0 .13 
AAL CI(U CORDOVA MUHI CORDOVA Ait 1 21 1 2 .  1 0 9545 . I .  0 . 62 1 . 1 1  
AAL I(DK kODIAK "UHI 1t0DIAk · AK 1 1 564 . 1 0 ' 1 3 9 . D .  0 . 62 0 .10 
AAL KS" ST MARYS ANDREAFSItY ,ST "AIYS' AK 904 3 .  l Oa3 1 4 .  I .  0 . 9 1  . 0 . 71 
AAL ORV ROBERT 'BOI, CURTIS f'lEf'lL NOORVIK . AI( 7 95 9 .  1 07a6 5 .  D .  0 . 5a 0 . 77 
AAL Z I6 WAS I L L A  WAS I L L A  Ait I OS I .  1 07 32 1 . o .  0 . 56 ·  0 . 77 
AAL TAL RALPH f'I CALHOUN MEf'lL TAHANA .AIt ' 4 1 1 .  '1 07714 . O .  0 . 51 0 .77 
AAL 5Z2 HORTH DOUGLAS JUNEAU AI( 19 1 4 .  1 076 1 0 .  o .  0 . 57 ", 0 . 77 
alL TSG TAHACROSS TAHACROSS Ait 6 6 6 0 .  1 07537 . D .  0 . 57 t . 76 
AAL PIP PILOT POINT PILOT P01H' Ait 9624 . 1 0 4 1 26 . o .  0 . 5 1  0 .76 
AAL SOV SELDOVI A  SELDOV IA AK 697 5 .  1 07 64 0 . O .  0 . 57 · 0 . 76 
AAL ENN NEHAHA "UHI HEHAHA Ait 84:52 . 1 06 66 0 .  I .  D . 54 0 . 76 
AAL ARC ARCTIC V I LL AGE ARcnc V I L L AGE Ak 6 1 2 1 . 1 07 36 1 .  O .  0 . 56 1 . 75 
AAl KKA KOYUK KOYUIt Ait 431 0 . 1 06 7 9 3 .  o .  G . :J:i - 0 . 7 4  
AAL OlH OLD HARBOR OLD HARBOR AK 4088 . 1 06697 . o .  O . Sft 0 . 74 
AAL Wllt SELAWIK SELAWIIt Ait 1 752 . l O S935 . 0 • .  0 . 52 0 . 12 
AU PUO P

,
RUDHOE BAY

. 
PRUDHOE BAY AK 1 721 . 1 0  592a,. 0 .' 0 . 52 0 , 72 

. ) ;)I. __ • .  --"':"'�d. .. ) ) • ) ��,..-. .. ) ) ) . ' ) ) ) ) 



( c c c ( ( ( 

AAl MOS MOSES POINT MOSES POINT Ait 
AAl HSl HUS L I A  HUSL IA AK 
AAl 94Z NOttE CITY FIELD NOME Ait 
AA L  RBY RUBY RUSY Ait 
AAL BKC BUCKLAND BUCKLAND Ait 
AAL NUL NULATO NULATO AK 
AAL AK47 TAT ITL EK TATITL EK AK 
AAL SHH SHISHMAREF SHISHr1AREF AK 
AAl SVA SAVOONGA SAVOONGA Ait 
AAL PTU PLAT INUM PLATINU:1 AK 
AAL FLT FLAT FLAT AK 
AAL GAM GAMBEtl GAMBELL AK 
AAl TOG TOGIAK TOGIAK V"I l LAGE AK 
AAl HPB HOOPER BAY HOOPER BAY AK 
AAL C L P ' CLARKS POINT CLARKS POINT AK 
AAL kWH KWINHAGAK QU INHAGAK AK 
AAL KEK EKWOK EKUOK AK 
AAL AK44 TALKEETNA V I L L AGE STRIP TALKEETNA AK 
AAL WTIt NOATAK NOATAK AK 
AAL TYE TYONEK TYONEK Alt 
AAl MLl MARSHAll MARSHAL L  Alt 
AAl ORI PORT LIONS PORT L IONS Alt 
AAL PPC PROSPECT CREEK PROSPECT CREEIt Alt 
AAl VEE VEHETIE VENET I E  AI( 
AAl HUS HUGH�S HUGHES AK 
AlL OOK TOKSOOK BAY TOKSOOK BAY AK 
AAl AUK ALAKANUK ALAKAtlUK AK 
AU AK6 ' TUHTUTUL IAK TUHTUTUL IAK AK 
AAl KYU KOYUKUK KOYUKUK AK 
AAl CHP CIRCLE HOT SPRINGS CIRCLE HOT SPRINGS AK 

..... AAL 5HI NIKOLAI NIKOLAI AK 
..... AAl WAA WAl ES WAL ES AK 

AAL AkK AKHIOK AKHIOK AK 
AAL GLV GOLOVIN GOLOVIH AK 
AA L  MOU MOUNTAIN V I l l AGE MOUNTAI N  VILLAGE AK 
AAL I AH BOB BAKER MEML K IAHA Ait 
AAl WMO WHITE MOUNTAIN WHITE MOUNTAIH Ait 
AAL GBH GALBRAITH LAKE GALBRAI TH LAK E  AK 
AAL CEM CENTRAL CENTRAL AK 
AAL DRG DEERING DEERING AK 
AAL KOT KOTLIK KOTlIK AK 
AAL BGQ B I G  LAKE STRIP NR 2 B I G  LAKE AK 
AAL 6Z4 KETCHIKAN /TEMSCO "/ KETCHI KAN Ak 
AAl IGG IGIUGIG IGIUGIG" AK 
AAl GNU GOODNEWS GOODNEWS AK 
AAL AQY GlRDWOOD GIRDt-.!OOD AK " 

AAl KGX GRAYLING GRAYL ING AK 
AAL AK6 3  TWIH HI L LS TWIN H I L L S  :"� AAt CRC CIRCLE C I TY CIRCLE 
AAL Z0 9 AItOLMIUT AKOlnIUT AK . 
AlL 8Z9 KIPHUK KIPNUK AK 
AAl HNS HAINES HAI NES Ak 
AAL SCM SCAMMON BAY SCAM�ION BAY Ait 
AlL TCT TAKOTNA TAItOnlA AK 
AAL AET All"AKAKET ALLAKAKET AK 
AAL KAL KALTAG KALTAG AK 
AAL PHO POI HT HOPE POINT HOPE AK 
AAl MLY "AHlEY HOT SPRINGS MANL EY HOT SPRINGS AK 
AAl EEK EEK EEK AK 
AAl KVl K IVALINA KIVAL INA AK 

c ( 

2939 . 1 0 5 0 1 2 .  
2337 . 1 06 1 26 . 

1 0235 . 97 966 : 
55 1 5 .  1 0 1804 . 

96 0 .  1 0 52 1 0 .  
1 7 4 3 .  1 0 5683 . 
2 92 1 .  1 0 3745 . 
350 3 .  1 0 1 22 9 .  

456 . 1 0 55 1 2 ,  
1 85 7 . 1 0 2 0 9 5 .  
55 1 2 .  '8G55 . 

' 7 7 . 1 0 2820 . 
6 0 4 3 .  956 9 6 . 
1 223 . 9 9 0 3 1 .  
376 1 .  9680 2 .  
1 548 . 935a5 . 
2045 . 99537 . 

1 04 1 3 . 8 9 08 1 . 
2 1 5 1 '. 97747 . 
1 76 0 .  9683 ' • 

' 8 9 0 . 96857 . 
1 46 0 .  98584 . 

1 3 1 3 5 .  8 6 9 0 0 . 
1 1 6 7 . 96 1 l 0 .  
1 4 96 . 9674 4 .  
1 5U .  96 . 8 6 . 
1 958 . · 95496 . 
1 76 4 .  9520 ' .  
...87 6 . 94768 . 

1 2 0 0 9 .  8495 5 .  
29 1 .  963 1 6  • 

347 . 94053 . 
283 .  94707 . 

330 9 . 904 0 4 . 
1 7 7 2 .  9 1 1 1 4 .  
55 ' 4 .  87086 . 
2967 . 90822 . 
7298 . 84827 . 
1806 . 9 0 0 92 . 
' 337 . 88994 .. 
1 1 68 . a926 8 .  
6455 . 83 1 4 3 .  
280 0 .  86597 . 

1 9667 . 67434 . 
5838 . 8 1 3 97 . 
4065 . 8236 4 . 
3787 . 82 1 1 9 .  

" 7 6 5 .  8 1 286 . 
3787 . 7 9 1 7 3 .  

2 '1 1 .  3 1 1 32 .  
585 . 8 1 228 . 

1 5 1 34 .  6 0 6 58 .  
a76 . 7 2662 . 

3267 • 6780 1 • 

30 4 0 .  6 7 7 3 2 . 
1 337 . 6 7 9 u .  
1 1 0 5 .  6 6 922 . 
1 567 . 64878 . 
2 04 5 .  6 3&0 2 .  

2 9 1 .  66554 ., 

( 

O .  0 .,49 
D .  D . 53 
O • .  0 . 44 
O .  0 . it6 
O .  Cl . 5 0 
O .  0 . 5 1  
O .  0 . 4 7  
O .  0 . 45 
O .  0 . 5 1 
O .  0 . 44 
0 . ' 0 . 42 
O .  0 . 45 ' 

O .  ..g . 42 
0 . ' . 4 L  
O .  0 . 4 '  . 

O .  0 . 4 '  

, , , , 

0 :72' ) 
• •  72� O ' JZ :  a 
O .  " , 

0 . 7 1 :  :': 
0 .7 '  ' . .  ' 

O .  7 1  �. 
0 . 70:  
0 . 70; . ' 

O .6 ' : �' 
0 . 69: � 
0 . 6a · 
0 .6a ' 
0 . 67, I i  

0 . 67�  
0 . 67"  .' 

O .  0 . 42 ' 0 .67:' 
O .  0 . 39 ' 0 . 66: ' 
O .  0 . 4 '  0 . 66:: : 
O .  0 . 3' :  0 .66 ' � 
O .  0 . 40 0 . 66 '  
... 0 . 42 0 . 66 
O .  0 . 4 1 0 .66 
O .  0 . 3' 0 . 65 

' 0 . 0 . 38 0 . 65 
O .  0 . 39 0 . 65;' 
O .  0 . 40 0 . 65 
O .  0 . 37 0 . 64 
O .  0 . 37 0 . 6 4  
O .  0 . 3 9  0 . 64 
O • .  0 . 37 0 . 64 
O .  , 0 . 36 0 . 63 
O .  0 . 37 0 . 6 3  
O .  0 . 36 0 . 62 
O .  0 . 3a 0 . 62 
0 . , 0 . 37 0 . 62 
O .  0 . 36 0 . 62 

, O .  0 . 6 7  0 . 6 1  
O .  0 . 35 0 . 6 1 ' ' 
O .  0 . 37 0 . 60 
o .  0 . 35 0 . 60 ' 
O .  0 . 34 0 . 6 0  
o .  0 . 32 0 . 59 " . 

O .  0 . 39 0 . 5a 
O • .  0 . 34 o . sa 
O .  0 . 32 ' 0 . 57 
O .  0 . 33 0 . 57 ", 

O .  0 . 28 0 . 55 
O .  0 . 3 '  0 . 55 
o .  0 . 28 0 'J4 ' 
O .  0 . 28 o .  4 : ' 
O .  0 . 33 0 . 50 :  ' 
O .  0 . 27 0 . 4 9 "  
O .  0 . 25 0 . 47 
O .  0 . 25 0 . 47 
D .  0 . 27 0 . 46 
O .  0 . 27 0 . 45 
O .  ' 0 . 24 0 . 4� 
O .  0 . 24 0 . 1\4 
O .  0 . 26 0 . 44 

( 

' : i o n  ',! 

"-



AU RDV RED DEVIL RED DEV I L  Ait 
UL AK86 NAPAKIAK NAPAKIAK Ait UL ELI EL UI ELIf'1 Ait AlL I'IHI'I f'1INCHUPUNA f'1INCHU"INA AK .\AL Z I O  KONGI GANAK KONGIGANAK AK UL PSG PETERSBURG PETERSBURG AK AlL KLG KAL SKAG KALSKAG AK AAL RSH RUSSIAN "ISSION RUSS UN "ISSION AK UL AKa5 KWIGI L L I NGOK KWIGI L L I NGOK AK AAL DCK DAHL CREEK DAHL CREEK AK AAL KLL L EVELOCK L EVELOCK Ait AiL AKa7 NEWTOK NE�TOK Ait AAL LNI LONElY OEW STAT ION LONELY Ait AAL KNW NEW snJYAHO!C NEW STUYAHOK AK 
AAL WKK AL EKNAGIK ALEKNAGIK Ait 
AAl BLO BELUGA BELUGA AK 
AAL SHG SHUNGNAK SHUNGNAK AK 
AAl OUT DUTCH HARBOR DUTCH HARBOR AK 
AAL 2Z5 CHENA RlYErt FAIRBANKS AK 
AAL Sf'1K ST "ICHAEl ST I'IICHAEL AK 
AAL SOP SAND POINT SAND POINT AK 
AAL ItGK NEW KOLIGANEK NEW KOL IGANEK . AK 
AAL "DR "EDFRA MEDFRA AK 
AAL KKU EKUK EKUK AK 
AAL COL CANDL E 2 CANDL E Ait 
AAL Z03 EGEGIK I'NEW, EGEGIK AK 
AAL EAA EAGLE EAGLE AK 
AAL I 1Z "ANOKOTAK MANOKOTAK Ait 
AAL PKA NAPAISKAK NAPAISKAK AK 
AAL VAK CHEVAK CNEVAK AK 

...... AlL 95Z BRADL EY SKY-RANCH NORTH POLE AK e:: AAt 5 1 Z  "INTO I'NEW' I'IINTO AK 
AAL Z74 CHEFORNAK CHEFORNAK AK 
AAL SKK SHAKTOO L I K  SHAKTOOLIK AK 
AAL KEB ENGLISH BAY ENGL ISH BAY AK 
AlL 4Z4 HOLY CROSS HOLY CROSS AK 
AAL OBU KOBUK I'WI ENI' KOBUK AK 
AAt Z6 0 A"Bl ER AMBLER AK 
AAL WBQ B EAVER B EAVER AK 
AAL SVS STEVENS V I L L AGE STEVENS VI LLAGE AK 
AAL AIN WAINWRIGHT DEW STATION WAINURIGHT AK 
AAL CXC CHI T I NA CHITINA AK 
AAL AK54 TEL L ER TEL L ER AK 
AAL AK04 PEDRO BAY PEDRO lAY AK 
AAl ANV ANVIK ANVIK Ait 
AAL AKP ANAKTUVUK PASS ANAKTUVUK PASS AIC 
AAl 5NN NONDAL TON NONDALTON �K· 
AAl KFP F.AlSE PASS FALSE PASS AK 
AAl KCl CltIGN I K  l AGOON . CHIGNIK FLATS AK 
AAL 1 5Z "CCARTHY NR 2 rlCCARTHY AK 
AAL TKJ TOK TOK AK 
AAl CYT YAKATAGA . YAKATAGA AK 
AAL Z46 "EADE R IVER ATKASUK AK 
AAl PGn PORT GRAHAM PORT GRAHA" AK 
AAL AK 1 0  PILOT STATION PILOT STATION AK 
AAl AK79 CHIGNIK lAKE CHIGNIK LAKE AK 
AAL Rnp RMPART RAttPART AK 
AAl SRV STONY R IVER Z STONY R IVER Ait 
AAL SLQ Sl EET"UTE Sl EETI'IUTE Alt 
AAl CIK CHALItYITSIIt CHALKYITSIK AK 

) ) ) .J ) ) ) 

5247 . 5743 1 .  o .  
1 4 9 9 .  62 1 39 . o .  
1 4 6 0 . 580 1 7 .  o .  
2 92 1 . 32 1 2 .  O .  
350 3 .  5686 2 .  o .  
1 5 U .  5166 3 .  o .  
1 567 . 51733 . o .  
2508 . 54168 . O .  
1 46 0 . 56 1 95 .  o .  

585 . 559 U t .  D .  
2594 . 5�447 • D .  

431 . 55862 .  8 .  
434 1 1 .  1 1 2a 1 .  l a .  

2045 .  48030 . o .  
S l a o . 4696 1 .  I .. 

1 4 76 9 .  12704 . o .  
457 . 4609a . I .  
3 4 9 .  4626 9 .  2 .  

1 64 1 0 .  30 0 1 5 . o .  
1 1 34 . 45550 . o .  
254a . 42a84 . o .  
1 15 2 .  4 1 3 1 3 . o .  
1 45 1 .  422 1 5 .  6 .  
2508 . 40287 . D .  

877 . 399sa . . D .  
9372 . 3 0 943 . o .  
4885 . 35434 . o .  

5a5 . 1 9 1 42 .  o .  
876 . 37492 . D .  

"" 87 6 . 3 6 07 0 . D .  
4497 . 32292 . o .  
6357 . 29959 . o .  
1 46 0 .  11 9 1 9 .  o .  

2 9 1 . 36082 . G .  
1 896 . 34062 . o .  

462 . 13594 . o .  
5247 . 29458 . O .  
55 1 5 .  29684 . I .  
1460 . 3 " 1 6 .  . I .  
1460 . 30 1 25 .  o .  
1 7 7 6 . 2974 3 . 2 .  
3 1 1 4 .  2890 1 .  D .  
2508 . 287 0 3 .  o .  
1 6·0 7 .  28408 . o .  
1806 . 28474 . o .  
1 46 0 .  2836 1 .  D .  
2 0 6 7 . 28559 .  o .  
1 6 07 • 28408 . o .  

. 1 6 3 0 . '284 1 6 . o .  
Z033. 28548 . o .  
1 686 . · 28435 . D .  
1 6 3 3 .  28424 . o • 

89 . 279 1 3 .  o .  
5a5 .  28075 . D .  
585 .  28077 • o .  
620 . 280a7 . o .  
6 7 3 . 28666 . o .  
730 . 28 1 22 . I .  

o .  27884 . D .  
438 . 26674 . o .  

) ) 

0 . 2 1  0 .42 
0-. 2 1 0 . 42 
0 . 22 0 . 40 
0 . 4 0  8 . 40 
0 . 22 0 . 4 0  
'0 . 1 1  0 . 39 
0 . 25 0 . 19 
0 . 22 0 . 3a 
0 . 20 0 . 3a 
0 . 1 9  0 . 3a 
0 . 22 1 . 37 
0 . 1 9 1 . 37 
., . 33- 0 . 16-
0 . 2 1 0 . 3 1  
0 . 20 1 . 11 
0 . 21 G . 32 
0 . 1 9  1 . 3 1 
0 . 2 1 0 . 1 1  
1 . 21 1 . 1 1  
o . la G . 3 1 
0 . 20 0 . 30 
0 . 1 1 0 . 29 
0 . 1 5 0 . 29 
0 . 1 7 0 . 2a 
0 . 1 5 0 . 27 
o . la 0 . 27 
D . 1 7  0 . 27 
0 . 1 1 0 . 26 
D . 1 4 0 . 25 
0 . 1 5 0 . 25 
0 . 1 4 0 . 24 
0 . 1 5  1 . 24 
0 . 1 2 0 . 24 
0 . 1 5  O � 24 
1 . 1 3 I . Z4 
0 . 1 2  0 . 23 
8 . 1 5  1 . 23 
1 . 1 4  I �Z3 
0 . 1 4 0 . Z2 
o . u  I · Z l  
o . u- . Z I *  
0 . 1 2 0 . 2 '  
o .  ' 2  O . Z I  
0 . 1 1  O . ZO 
0 . I 1 G � 20 
0 . 1 1  : O . ZI 
0 . 1 1  I· O .ZO 
0 . 1 1  . �zo 
0 . 1 1  1\  O �20 
0 . 1 1  :�o 
0 . 1 1  • 0 
o .  t I , 0 :20 
0 . 0 9  .; 0 . 1 9 
D . 1 O . G . "  
0 . 1 0  I .  " 
D . 1 O 0 . "  
D . 1 2 : � 1 9 

. 0 . 1 0 _ . . • 1 9  
D . 0 9 0 . 1 9  
O .  I I  o .  l a  

) ) 



c c c c c c c c c c c 
. . . ..  _ -- -- . _ - .-.---. 

AAL KYK KARLUK KARLUK AK 1 5 0 .  27446 . O .  0 . 1 2 0 . 1 1 .1 AAL KWT KWETHLUK KWETHLUK AK 2 9 1 . 25273 • . O .  0 . 1 0  ' � 1 7  
AAL Z79 CHIGNIK CHIGN I K  AK 438 0 . 2 0 940 . O .  0 . 1 1  1 . 1 7 

! 
AAl Z96 PHIlOS WASILLA AK 4 1 4 9 .  1 984 9 .  O .  O .{O 0 . 1 6 
AAL WBB STEBBINS STEBBINS AI( 29 1 .  23742 . O .  O .  0 0 . 1 6 
AAL l SR l3ST RI VER I L OST RIVER AI( 2 9 1 . 2234 1 .  o .  D . era D . 1 5 
AAL 5QN T E qUEENS QUEENS AK 1 6 0 7 . 1 7213 . O .  0 . 07 0 . 1 3 
AAl KTS BREVIG MISSION TEL L ER MISSION AK 1 5 0 .  1 1666 . O .  0 . 01 0 . 1 3  
AAl Zla SKY HARBOR ANCHORAGE AK ' 1 33 3 ' • 4352 . " O .  0 . 1 2 0 . 1 2 
AAl Z4 1 LAKE HOOD STRIP AtlCHORAGE AK 1 1 6 4 5 .  619 1 • O .  0 . 1 2  0 . ,1 2 
AAL AK45 TUNUNAK TAHUtfAK AK 876 . 1 7 045 . O .  0 . 0 6 0 . 1 2 I 
AU AKI AKIAK AKIAK AI( 6 0 .  1 5 057 . O .  0 .V6 0 . 1 0 I 
AAl MYU MEKORYUK MEKORYUK " AK 756 . 1 4973 . 0 .... 0 . 07 0 . 1 0 

I I 
AAL Z 1 3 AKIACHAK AKIACHAK AK 1 04 7 .  1 4243 . O .  0 . 0 6 0 . 1 0 I AAl UGA UGASHIK UGASHIK AK 20 4 5 .  1 2222 . O .  0 . 07 0'."09 
AAl SKW SKWENTNA SKWENTNA AK 55 0 1 .  1 0 4 3 .  5 .  0 . 04 *  0 . 0 9. 
AAl KVC K I NG COVE K I NG COVE AK 876 . 1 1 727 . O .  0 . 05 0.�01 -
AAl TL T TULUKSAK TULUKSAK AK 67l • .  1 2 0 99 . O .  0 . 06 O �O. 
AAl HAY HAYCOCK HAYCOCK AK . 2 9 1 . 1 1 2 9 5 .  O .  0 . 04 . 8 . 0,1 . 
AA l CKX CHICKEN CHICKEN AK 2594 . 9 1 4 1 .  O .  0 . 0 5 0 � 01 
AAl AK I 4  PORTAGE CREEK PORTAGE CREEK Ait 176 . 1 1 4S6 . O .  " G . 05 , 0 . 08 
AAl 24AIt N I GHTHUTE NI GHTMUTE Ait I S O .  1 2 37 9 .  O .  0 . 04 0 . 08 
AAl 2AK9 INDEPENDENCE CREek INDEPENDENCE CREEK AK 4 5 0 . 94 0 3 .  O .  0 . 03 0 . 01 
AAl HNH HOONAH HOONAH Ait 1458 . 276 0 .  0 .• 0 . 01 . 0 . 07 
AAl WCR CHANDALAR LAKE CHANDALAR AK 3 0 9 1 . 6550 . O .  0 . 05 0 . 06 
AAL MYK MAY CREEK MAY CReEK AK 515 . 8504 . O .  0 . 03 0 . 06 
AAl Z95 COUNCI L ( PEDERSON )  COUNCI L  AK 8 1 1 .  856 1 . O .  0 . 04 0 . 06 
AAl Z22 WILLOW WIllOW �K 3717 •  5737 . O .  0 . 05 0 . 06 
AAL WSM WISEMAN WISEMAN AK 4 5 .  6124 . O .  0 . 03 0 . 05 
AAL ZNC NYAC NYAC AK 8 9·. 6 6 9 2 .  O .  0 . 0 2  0 . 05 

...., AAl 9Z 1 KLAWOCK KLAWOCK AK 1 46 0 .  6 0 1 7  • O .  0 . 0 3 0 . 05 
\0 AAl 5 T E  T ET L I N  T ETlIN AK 526 • . 57 1 3 .  O .  0 � 02 0 . 04 

AAL SHX SHAGELUK SHAGELUK AK 17 6 .  5127 . O .  0 . 0 3 0 . 04 
AAl ZI4 CLEAR CL EAR AK 47 7 5 .  1 5 58 .  O .  0 . 05 0 . 04 
AAl BYA BOUNDARY BOUHDARY AK 438 . 5614 . O .  0 . 0 2 0 . 04 
AU AK05 P ERRYV I L L E  P ERRYV I L L E  AK 58 5 .  5732 . '0 . 0 . 02 0 . 04 
AAl NFV P O I NT BARROW POINT BARROW AK 1 37 2 .  3539 . 0 . ' 0 . 02 0 . 0 3  
AAL OZ4 DIL L INGHAM C I TY STRIP D I L L INGHAM AK 2 9 98 . 978 . 0'. 0 . 03 0 . 03 
AAL 5HO HOPE HOPE AK 5 3 9 .  3267 . O .  0 . 0 1  0 . 03 
AU PCK PORCUPINE CREEK PORCUPINE CREEK Ait 1 5 0 .  2925 .  O .  0 . 0 1  0 . 02 
AAL Z I 7  OPHIR OPHIR AK 4 4 . 289(! . O .  0 . 0 1  0 . 02 
AAL P IZ POINT L AY DEW STATION POINT LAY AK ?�4 . 328 6 . 1 • 0 . 0 1  0 . 02 
AAl CZN CHISANA CltlSANA . Ait 2 9 1 .  2 97 1 .  O .  0 . 0 1  0 . 02 
AAL TPO TANALIAN POINT TANAL IAN POINT AK 6 0 9 .  30 1 4 .  O .  0 . 02 0 . 02 
AAL O L I  O L I KTOK DEW STATION O L I KTOK POINT AK 1 1 8 0 . 2 1 0 .  O .  0 . 0 0 0 � 0 1  
AAL AKO I BUTTE MUNI C I PAL PALMER AK . ' 1 5 9 3 . 5 2 0 . O .  0 . 0 1  0 . 0 1  

CENTRAL R EGION 

ACE CBF COUNCI L  BLUFFS MUNI COUNCIL BLUFFS I A  1 0 93963 . 1 9076 0 .  1 082 . 7 . 02* a . 54* 
ACE MCW MASON CITY MUNI MASON C I TY I A  9 9 1 96 8 .  26450 0 .  9 5 3 . 4 . 3 0  8 . 15 
ACE AMW AMES MUNI AMES I A  937 0 27 . 261126 . 927 . 7 . 3 1  1 . 0 1  
ACE OTM O TTUMWA INDUSTRIAL OTTUMWA I A  8 1 4 347 . 2 3 3856 . 785 .  3 . 36 6 . �6 
ACE BRL BUR L I NGTON MUN ! BURL INGTON IA 6 9459 0 . 2 1 6 96 5 .  6 9 3 .  3 . 1 1  6 . 0.6 
ACE FOD FORT DODGE MUN ! FORT DODGE IA 57988 0 . 1 9 987 4 . 556 . 2 . 1 6  5 � ."1 
ACE MIW MARSHALLTOWN MUNI MARSHA l l TOWN I A  566626 . 1 57 0 '19 . 7 4 5 . 3 . 7 3  4 .& .  
ACE SPW SPENCER MUNI SPENCER IA 4 9 1 987 . 1 8 6 1 0 2 .  5 0 0 .  3 . 2 0  � . 5 1  
ACE CWI CLINTON MUN I CLINTON IA 4 0 4627 . 1 7 3 9 1 4 :  3 6 4 . 2 . 9 1  3 . 84 , 



� 

. '  

�-' 

ACE MUT MUSCATI N E  MUNI 
ACE TNU NEWTON MUNI 
ACE CAV CLARION MUNI 
ACE CNC CHARITON MUN I  
ACE ICL CLARINDA MUNI 
ACE AXA AlGONA HUN I 
ACE lOW IOWA CITY HUNICIPAL 
ACE SRK SPIRIT L AKE MUNI 
ACE OXV KNOXV I L L E  MUN I 
ACE K27 FORT MADISON MUNI 
ACE AIO ATLANTIC MUNI 
ACE RDK RED OAK MUNICIPAL 
ACE E8S WE8STER C I TY HUNI 
ACE BHW BOONt MUN! 
ACE SHL SHELDON MUttI 
ACE DEH DECOIAH "'UNI 
ACE CCY . CHARL ES C I T Y  MUNI 
ACE C23 MAQUOI(ETA MUN I  
ACE ADU AUDUBON MUNI 
ACE I1XO MONTICELLO MUN I CIPAL 
ACE SLB STORM L AKE MUNI 
ACE EST ESTHERV I L L E  MUNI 
ACE L RJ L EMARS MUNl 
ACE EFW JEFFERSON MUNI 
ACE ORC ORANGE C I TY MUNI 
ACE DNS DENISON MUHI 
ACE POH POCAHottTAS MUNI 
ACE I DG IDA GROVE I1UNI 
ACE PRO PERRY MUN I  
ACE CSQ CRESTON HUNI 
ACE EOK KEOKUK "UN I  
A C E  . MEY MAPL ETON MUtU 
ACE -tIN ARTHUR .. NEU 
ACE D34 FOREST CITY "UNI 
ACE EGQ EI1METSBURG MUNI 
ACE HNR NARLAN HUNI 
ACE ' C25 WAVERLY "UNI 
ACE OK9 OELWEIN "UNI 
ACE "PZ "T PLEASANT I1UNI 
ACE SK I  S A C  C ITY HUN I  
ACE CRZ CORNING MUNI 
ACE tt2 1 CENTERV I � l E  MUNI 
ACE SDA SHENANDOAH MUNI 
ACE 3Y2 GEORGE l SCOTT "UNI 
ACE SOY SIOUX CENTER HUNI 
ACE PEA PELLA "UN I  

. ACE K22 CHEROKEE ,.,UN I  
ACE 6C5 INDEPENDENCE MUNI 
ACE FFL FAIRFIELD HUNI 
ACE I FA I OWA FAl l S  MUNI 
ACE 3Y3 WINTERSET-"ADISON COUNTY 
ACE OOA OSKALOOSA "UNI 
ACE . aC8 FLYERS 
ACE HPT HA"PTON "UNICIPAl 
ACE C I 7 ItARION 
ACE OK7 NU"BOlDT "UNI 
ACE Y76 NORTH FIELD 'PVT' 
ACE K21 GREENFI ELD I1UNI 
ACE, 5C2 ANTIQUE AIRFIELD 
ACE 4C8 . ALBIA. "UN I  

1.;,....,,,:j> .,3, . .. :: ' ) ) , ' 

MUSCATINE U 
NEWTON U 
CLARION I A  
CHARI TON I A  
CLARINDA I A  
ALGONA I A  
IO:..!A CITY IA 
SPIRIT LAKE IA 
KNOXV I L L E  I A  
FORT MADISON IA 
AtlANTI C  I A  
RED OAK IA 
WEBSTER C I TY IA 
BOONE IA 
SHELDON IA 
DECORAH U 
CHARLES C I TY IA 
HAQUOKETA IA 
AUDUBON I A  
MONTI CEl lO IA 
STORM LAKE IA 
ESTHERVI L L E  I A  
LEnARS I A  
JEFFERSON I A  
ORANGE C I TY IA 
DENISON IA 
POCAHONTAS IA 
I DA GROVE IA 
PERRY I A  
CRESTON IA 
KEOKUK IA 
r:APL ETON IA 
CARROLL IA 
FOREST C I TY IA 
E�:METSBURG I A  
HARLAN I A  
WAVERLY I A  
OELWEIN IA 
"T PLEA�ANT IA 
SAC C I TY I A  
CORNING IA 
CENTERV I L L E  I A  
SHENANDOAH tA 
WEST UNION I A  
SIOUX CENTER I A  
PEl l A  lA 
CHEROKEE IA , 
I NDEPENDENCE I A  
FAIRFIELD IA 
IOWA FAL LS IA 
WINTERSET IA' 
OSKALOOSA tA 
WATERLOO IA 
HA"PTON . IA 
"ARION I A  
HunaOlDT I A  
DES "DINES IA 
GREENFIELD I A  
BLAKESBURG I A  
ALBIA ' tA 

'J ,. ) J . J  

35 0 985 .  96 1 47 . 
3290 9 5 . 962 0 1 . 
2966 38 .  89439 . 
230 0 4 2 . 6 9866 . 
272678 . 6 9 1 6 4 . 
1 1926 1 .  1 45 1 2 1 . 
1 7 954 2 . 1 485ft7 . 
1 1850 1 . 1 37302 . 
227 4�8 . 5051 2 . 
I 3Z 1 1 4 . 1 Z8 1 6 5 .  
1 4555 1 .  1 0 501 9 .· 
1 955l·6 . 466 47 . 
1 1 0 94 3 .  6 1 6 1 0 .  
1 1 53 1 1 . 64656 . 
1 6541 5 .  7 3220 . 
1 45057 . 7271 1 . 
1 30 97 1 .  t6947 . 
1 4 7657 . 6 4538 . 

8959 1 . 1 2 1 532 • .  

1 57 304 . 52556 . 
1 6 1 917 . 36789 . 
1 37 66 0 . 55088 . 
1 5a80 9 . 326 30 . 
1 357 3 9 .  507 1 8 .  
1 254 6 7 . 533,.6 . 
1 346 1 1 . 4 0 4 1 4 .  

44755 . 1 1 997 1 • 

6 8 0 6 0 .  Si i'1 5 .  
1 2 1 820 . 325 0 5 .  

3636 3 .  ' 1 7232 . 
3412 1 .  1 1 6 76 1 .  
9 6 0 " • 5 18 02 . 
2 9896 . 1 1 5 1 2 1 . 
27 928 . 1 1 1 688 . 
33443 . 1 04906 . 
72097 . 6204 1 .  
54540 . 7 1 522 . 
9080 9 .  358 92 . 
956 1 7  • 27927 . 

1 0221 1 . 1 7776 . 
1 0  1 268 . 1 7444 • . 

1 722 1 . 1 0 0 74 5 .  
8256 5 . 28888 . 
7 28 18 . 34846 . 
24059 . 7850 7 . 
1 90 2 9 . 8236 3 .  
4 6087 . 4 9 1 90 .  

. 28988 . 6 04 1 7  • 

4256 9 .  39327 . 
3'3647 . 3706 9 .  
4 0 042 . 23939 . 
20053 •

. 
3 1 97 4 . 

4 0 015 . 1 3083 . 
1 73 0 4 . 32823 . 
34470 .. 1 40 7 0 ·. 
29846 . 1 2559 . 
29539 . 964 4 . 
2508 9 . 1 3 1 95 .  
26222 . a55 9 .  
1 7 77 0 . 1 6 30 1 .  

) ) 

. ' 

35 1 .  2 . 54 2 . 97 
3 3 1 . 2 . 1 4  2 . 83 
296 . 2 . 07* 2 . 57 *  
27 1 . 1 . 1 9* 2 . 32* 
2 7 5 .  1 . " *  2 . 27* 
1 4 3 .  1 . 92 2 . 22 
6 5 1 . 3'. 9 1  2 . 1 1 
19 0 .  I . U *  2 . 1 6 *  
220 . 1 . 6 0  1 . 15 
1 3 1 .  1 . 30* 1 . 7 3* 
1 2 1 . 1 . 56 1 . 6 7  
1 71 . 2 . 06 1 . 6 1 
1 82 . 1 . 23 1 . 6 1 
1 57 . 2 . 1 1 t . 5 '  
1 6 0 . 1 . 24 1 . 5' 
1 48 .  1 . 05 1 . 4 5  
1 2 6 .  "b . 99 1 . 45 
1 4 1 .  1 . 1 0* 1 . 4 ' *  

84 . 1 . 30 1 . 4 0 
1 57 .  1 . 1 1 * 1 . 39* 
1 54 .  ' . 20 . 1 . 32 
1 32 .  1 . 0 0  1 . 2a 
1 4 ,. ,  1 . 66 1 . 27 
1 23 . 1 . 34 1 . 24 
l 1 a .  0 . 9 9  1 . 1 9 
I t2 .  1 . 3 9  1 . 1 6 

o .  2 . 1 8 1 . 1 9 
6 9 . 0 . 6 9 *  1 . 0 3* 

1 35 .  1 . 0 6  1 . 0 3  
o .  1 . 87 1 . 0 2 
o .  0 . 17 1 . 0 1  

16 . 1 . 04 0 . 91 
o .  1 . 62 0 . 96 
o .  1 . 54 0 .;93 

1 1 3 .  1 . 08 0 . 92, 
24 1 .  1 . 70 0 .a9 
2 0 3 .  1 . 60 0 . a4 . 92 • .  0 . 52 0 . a4 

94 . 0 . 66 0 . a2 . 
9 5 .  0 . 62* 0 . 10*. 
96 . 0 . 65* 0 . 7 '-

o .  0 . 55 0 . 71 . 
7 3 .  0 . a2 0 .7 4  , 
7 3 .  0 . 58* 0 . 72-. 

o .  0 . 4 9  0 . 6a , 
o .  0 . 9 9  0 .67 . , 
o .  0 . 57 · 0 .63 
o . 0 . 41 0 . 5' 
O .  f . 61 O . ,4 i 
o .  0 . 4 3 0 .47 . 
O .  0 . 44 0 .43 � 
o .  0 . 30 0 . 35 . 
o .  0 . 4 0 0 . 35 , 
O .  0 . 27 . 0 . 33 i >  
o .  0 . 37 0 .12 1 ,. 
o .  0 . 32 o .  a ;  
o .  0 . 3 1  0 . 26 i . 
o .  0 . 21 0 .a5 1 . 
o .  0 . 26 0 . 23 
O .  0 . 22 0 . 23 

} :} 



c c c c c c c (' c c C 

ACE K44 VINTON VETERANS �E�L ARPK VINTON I A 2 1 1 57 .  1 1 9 1 2 .  O .  0 �24 0 . 22 , ACE 5C8 EKMAN F I ELD DES MO INES I A 1 7 352.  1 2462. O . 0 . 20 0 . 20 ACE 5D2 NORTHWOOD MUNI NORTHWOOD IA 1 776 3 .  1 1 233 .  O .  0 . 20 o.  t 9  ACE K25 HUSBAND F I E L D  DALLAS CENTER I A  20395 . 774 � .  o .  g . 2 1  O .  t 9  ACE iC8 N ICHOLS L A  PORTE CITY IA 2 1 677 • 7075 . O .  . 22 0 . 1 9  ACE �K6 BLOO�FI ELD MUNI BlOOMFIELD IA 1 6 0 4 3 .  1 053� . O .  O . la 0 . 11 ACE D02 OSAGE MUN I  OSAGE l A  1 9077 . 784 1 . O .  0 . 20 0 . 18 ACE C6 1 WASHINGTON MUN I L.!ASHI NGTON I A  1 907 0 .  622� . O .  0 . 20 0 . 1 7 ACE tv4 N EVADA MUNI NEVADA U 1 7763 .  7432-. O .  O . la  0 . 1 7  ACE YOO ZANGGER LARCHWOOD IA 1 6235 . 1�74 . O .  0 . 1 7  0 . 1 6  ACE K36 ONAWA. MUN I ONAWA IA 1 7324 . 5654 . o .  0 . 1 7 0 . 1 5 ACE K35 �ISSQUR I V A l l EY MISSOURI VAl lEY I A  1 6784 . 5�7a . o .  0 . 1 7 0 . 1 5 ACE Y43 AN I TA MUN I -KEV I N  BURKE MEMOR I AL FIELD AN ITA I A 1 5 1 59 .  494a . o .  0 . 1 5 0 . 1 3  . ACE OKit EAGLE GROVE MUNI EAGLE GROVE IA a53 1 .  779 1 .  o .  0 . 1 1  0 . 1 1  ACE 6C3- BEEDS LAKE HAMPTON IA 1 1 63 1 .  3796 . I: 0 . 12 '0 . 1 0  . 
ACE 003 SIBL EY MUN ! SIBLEY IA 8 1 56 .  64B2 . 0 . 1 0  0 . 1 0 ACE 2Y4 ROCKWEL � C I TY "UNI ROCKWELL CITY IA 1 0625 . 3�68 . O .  0 . 1 1  0 . 09 ACE 6CO ELDORA "UN ! ELDORA I A  54 1 5 .  7202 . O .  0 . 07 o . oa ACE I Y9 PAULl lNA MUNI PAULLINA IA 866 2 .  2a27 . o .  0 . 0 9' o . oa ACE K37 OSCEOlA HUNI OSCEOLA IA a� ' 2 .  3290 . o .  0 . 09 o . oa ACE aC4 "ATHEWS MEMORIAL T IPTON IA 9292 . 3033.  Q .  '0 . 1 0 o . oa ACE 7C3 "ONONA MUN! "ONONA I A 959 1 .  3 1 3 1 . o .  8 . 1 0  D . oa ACE 7C5 SIG FIELD MONTEZUMA IA 6651 . 2 1 73 .  O .  , . 07 0 . 06 ACE OYO GUTHRIE CEHTER MUH I  GUTHRIE CENTER IA 7 1 4 4 .  2332 . • O .  0 . 07 0 . 06 AC E OY5 HASH �IELD I NDIAHOLA INDIANOLA IA 6073 . 306 9 .  O .  0 � 06 0 . 06 ACE Y67 ELLeN CHURCH FIEL D  CRESCO IA 6 1 26 . 20 0 0 . O .  0 . 06 0 . 05 ACE K29 GRINNELL GRINNELL IA 53 1 4 .  2379 .  O .  0 . 05 0 . 05 ACE C27 MANCHESTEIt MUHI MANCHESTER IA �O ' 5 .  1 96 3 .  O .  0 . 06 0 . 05 ACE OY7 LAMON I MUNI CIPAL LAMONI IA ' 1�3 . 6 02 .  O .  0 . 02 0 . 02 

:lO ACE IXD JOHNSON COUNTY I NDUSTRIAL OLATHE KS 1 5 1 7568 . 28843B . 995 . , 6 . 35. 1 2 . 00* .... 
ACE 3LA LAWRENCE MUNI LAWRENCE KS 9367 1 8 .  2639&3 83 1 .  ' s  • •  a. 7 . "* ACE LBL L IBERAL MUNI L I B ERAL KS 6347 96 . 22 1 77 1 .  523 . 5 . 6 1  5 . 69 ACE MHK "ANHAlTAH MUNI "ANHATTAN KS 58 1 753 . 2 1 0 39B . 4 3 9 .  4 . 39 5.26 ACE GCK GARDEN CITY MUHI GARDEH CITY KS 532720 . 200987 . 362 . , 3 . 06 4 .a7 ACE 3KM COMOTARA AIRPARK WICHITA KS 45 1 76 2 .  la36 1 9 .  ' 450 . 3 . 30* 4 � 2Z* , ACE 3AU AUGUSTA MUN I  AUGUSTA KS 5 1 96a l .  1 0 9632. 5 1 9 . 3 . 55* 4 . 1a* ACE EWK HEWTO"�CITY-COUHTY NEWTON KS 523942 . 1 02422 . 4'46 .  4 . 05 4 . 1 6 ACE HYS HAYS PlUNI HAYS KS 3 3 1 90B . 1 6423 1 . 2ao . 2 . B3 3 . 30 ACE WLD STROTHER FlELD WINFI ELD/ARKANSAS CITY KS . 357a o o . 1 1 44B2 . 342 .  3 . 38 3: 14  ACE EMP EMPORU MUNI EMPOR IA KS 40 1 798.  68851 . 330 . 2 . 32*, 3; 1 3 ·' ACE FSK FORT SCOTT MUNI FORT SCOTT KS 2920 0 3 .  66607 . 2a4 . 2 . 31 \ 2 � 3I ACE PTS ATKIHSON MUH I  PITTSBURG KS 24266 5 .  68405 . 234 . 1 . 94 2 . 01 ACE CFV COFFEYVI L L E  MUNI COFFEYV I L L E  KS · 1 7435 9 .  l Oa004 . 1 6 1 .  1 . 74 I .a8 ACE CHU CHAHUTE MARTIN JOHHSON • CHANUTE KS, 1 1 9158 . 96503.  I B l .  1 . 40* - 1 .8'* 
ACE CEA CESSHA ACFT FIELD WICHITA ItS ' 228178 . 3 9318 . 223 . 1 . 50. I .7a* 
ACE lOP I HDEPENDEHCE MUN I  : INDEPENDENCE KS 1 52214 �04463 .  I�B .  1 . 39 ' . 7 1  
ACE GBD GREAT BEND MUN I  GREAT BEHD KS 1 02765 . 3aBB4.  1 .  3 . 94 1 6 1 

, Ace BEC BEECH FACTORY WICHITA KS 189702 39B20 . 1 35 .  I . "· 1 !53* 
ACE RSL RUSSELL MUHI . RUSSELL KS 1 6 0672 .· - n986 . 1 5 1 . 1 . 02· , . 29* 
ACE . LYO LYOHS-RICE COUHTY MUHI LYOHS KS 1 6 0025. 29049.  150 . 1 . 3 9  1 .26 
ACE PHG PHI L LIPSBURG MUHI PHI L L IPSBURG KS 1 0 1 176((1 58905 . 98 . 0 . 76. ·  1 . 07. 
ACE US ULYSSES ULYSSES KS 1 07833 . 45368 . B l .  1 . 47 1 . 02 
ACE PPF TRI CITY PARSOHS KS 30285. 1 1 5227 . 1 • 1 . 41 . 0 ,, 97 
ACE 2K4 LARNED-PAWHEE COUHTY LARHED KS 1 0 9480 . 2401 1 . 1 18 .  0 . 7 1 *  o�a9* 
ACE 3KC STATE L INE AIRPARK L EAWOOD KS 1 0 0 045 . 3265 1 .  O .  1 . 0 3  0 .a8 
ACE K32 RIVERSI DE WICHITA KS 8 1 832 . 37528 . O .  , o .a6 0 . 79 
ACE 3JC JUNCTIOH CITY MUNI JUNCTIOH CITY KS 44642 . 7 0BO I .  U .  ' 0 . 65 Q;� 17 
ACE 2K3 STAHTOH COUNT.Y MUNI JOHHSON KS 8 0 0 9 9  . • 351 4 ' • 210 . 1 .80 . · 0 . 77 
ACE K3 1 COPELAHD WICHITA KS 89887 . 186 1 7  • as . 0 . 55. · 0 . 7 . 



ACE IPB BEll EVI l l E  MUNI 
ACE l lt4 El DORADO MUN 
ACE PTT PRATT HUNI 
ACE H77 WELL INGTON MUNI 
AC E au MEADE HUN I 
ACE KI8 AllEN COUNTY 
ACE 1t78 ABI L ENE MUNI 
AC E 2lt 9 SCOTT CITY MUNI 
ACE 1t50 COOIt AIRFI ELD INC 
ACE l lt2 CLAY CENTER MUNI 
ACE C8K SHALTZ I=IELD 
ACE 1t74 OAKLEY MUNI 
ACE 1t6 1 BELOIT ",UNI 
ACE lit I BENTON 
ACE MPR MCPHERSON 
ACE us OSBORNE "Ut41 
ACE 7k l HERINGTON "Ut41 
ACE ANY ANTHONY MUN I  
ACE HlC HILL C I TY rtU141 
ACE I ltl HUGOTON filUMI 
ACE ItS04 PLAINVIL L E  AIPI 
ACE 1t61 GARNETT PlUNI 
ACE 30T OTTAWA "'UMI 
ACE 9kl kINGMAN HUHI 
ACE 1t6 0 ATWOOD-RAWL INS COUNTY CITY-COUNTY 
ACE k34 GARDNER "UN I 
ACE Itl l OSAWATOMI E-PAOLA "UNI 
ACE 1t5 9  A"ELIA EARHART 
ACE 1 3K EUREkA MUNI 
ACE Kao 08ERLIN f1Utll 

.lCI ACE K7 3  NORTON MUNI 
N ACE 5K2 TRIBUNE ",UNI 

ACE I K5 ELKHART-MORTON COUNTY 
ACE 7V3 ST FRANCIS MUNI 
ACE 2k7 NEODESHA flUN! 
ACE 2K5 MARYSVILLE "UNI 
ACE 6 9K WAftEGO MUNI 
ACE 3TA STAFFORD MUNI 
ACE 8KI CI"ARRON MUNICIPAL' 
ACE 3K3 SYRACUSE-HAMILTDN COUNTY MUNI 
ACE '7 0K MAIZE 
ACE 56K PLAINS flUNI 
ACE K6 �  VINLAND VALLEY AERODROME 
ACE I K3 HAMILTON FIELD 
ACE 1t82 S"ITH CENTER MUNI 
ACE K7 1 LINCOLN MUNI 

ACE 3WE WEISS 
ACE KI4 "C COMAS-LEE'S SU""IT MUNI 
ACE 3GV EAST KANSAS CITY 
ACE 3SZ ST . CHARLES COUNTY 
ACE JEF J EFFERSON CITY MEf'lL 
ACE , VIH ROLLA NATIONAL 
ACE K07 ROLLA DOWNTOWN 
ACE HIG HISGINSVI L L E  INDUSTRIAL "UNI 
ACE MAW "ALDEN MUNI 
ACE K41 CHIL L I COTHE "UNICIPAL 
ACE PDF EARL FIELDS MeMORIAL 
ACE AlZ LE£ C FINE MEMORIAL 
ACE M43 DEXTER "UNI 
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BEL L EVILLE 
El DORADO 
PRATT 
WEl l INGTON 
MEADE 
l OLA 
ABI LENE 
SCOTT CITY 
DER8Y 
CLAY CENTER 
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OAKLEY 
8ELOIT 
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OSBORNE 
HERINGTON 
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HILL CITY 
HUGOTON 
PLAINVILLE 
GARNETT 
onAWA ' 
KINGMAN 
ATWOOD 
GARDNER 
OSAWATOMIElPAOL A  
ATCHISON 
EUREKA 
08ERl IN 
HORTON 
TRIBUNE 
ELKHART 
ST FRANCIS 
NEODESNA 
MARYSVI L L E  
WAMEGO 
STAFFORD 
CII'IARRON 
SYRACUSE 
WICHITA'MAlZ& 
PLAINS 
8ALDWIN CITY 
DERBY 
SMITH CENTER 
L INCOLN '  

S T  LOUIS 
LEES SUMMIT 
GRAIN VALLEY 
ST CHARLES 

' JEFFERSON CITY 
ROLU,VICHY 
ROLLA 
HIGGINSVILLE 
MALDEN 
CHI L L ICOTHE 
POPLAR BLUFF ' 
KAISER,LAKE OZARK' 
DEXTER 
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575� 9 .  36487 • 53 . 0 . 43· 0 . 62* 
720�6 . 1 7 1 91 .  307 . t.. � 9  0 . 59 
72734 . 1 4301 . 6 1 .  0 . 77 0 . 58 
64682 . 2 1 255 . 235 . 1 . 76 0 . 57 
64322 . 1 67 51 .  sa . 0 . 39· 0 . 5'* 
3245 1 .  46 0 7 0 .  o .  .0 . 46 0 . 52 
4 0 0 5 0 . 34 1 0 0 . O .  0 . 46 0 . 4 9  
3 1 393 . 36573 . O .  0 . 40 0 . 45 
47662 . 1 556 1 . O .  o . t.9 0 . 42 
20772 .  42242 . O .  0 . 34 0 . 4:! 
296 1 5 .  32 1 51 .  D .  1 . 24 0 . 4 1  
3082 1 .  3 1 0a8 . o .  0 . 37 0 .4 1  
306 1 7 . 29468 . 1 05 .  ,0 . 7 5  0 . 4 0  
4332� . l 1 6 7 a . 1 20 .  0 . 7 9  0 . 37 
3 9 1 5 3 .  1 2771 . 0 . ... 1 . 62 0 . 35 
1 05 . 4 .  427 94 .  O .  0 . 24 0 . 35 
23476 . 27 0 5 3 . 10 . 0 . 6 5  ' 0 . 34 
3 7 9 1 1 .  1 2237 . 1 30 .  0 . 11 0 . 35 
32 1 9  • •  1 5806 . O .  0 . 35 0 . 32 
3597a . 1 1 743 . O .  0 . 37 0 . 32 ' 
1 2753 . 2947 3 .  o .  0 . 2 1  0 . 21 
1 99 1 0 . 1 73 1 7 .  o .  0 . 24 0 . 25 
27 1 47 .  994 1 .  O .  0 . 21 0 . 25 
2331 • •  12930 . o .  0 . 25 0 . 24 
1 1392 .  1 6 505 . O .  0 . 22 0 . 23 
2454 3 .  10 ' 1 .  • O .  0 . 25 0 . 22 
1 90 1 5 .  1 1 1 93 .  O .  0 . 2 1  0 . 20 
22234 . ' 7251 . O .  0 . 23 0 . 2 0  
1 9078 . 75ao . o .  0 . 20 0 . 11 
.<t057 . 1 3029 . o .  0 . 1 7 0 . '1 
' 4226 . 9943 . O .  0 . 1 6 0 . 1 6 
'807 0 .  5191 . o .  0 . 1 9  0 . 16 
' �96,7 • 6 1 l' . 0 .' , 0 . 1 6 O .  " 

7236 . 1 216 3 .  O .  0 . 1 1  0 . 1 3 
1 66 1 1 .  30 9 1 .  1 5 .  0 . 1 � 0 . 1 3 
13982 . 4564 . I) .  0 . 1 �  O .  ' 2  
1 2272 . 4 0 0 5 . O .  0 . ' 2 0 . 1 1  

7255 . 7667 . O .  0 . 09 0 . 1 0  
1 1826 . 386 0 .  . o .  0 . 12 0 . 1 8 
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6594 . 2 1 52 .  O .  0 . 07 0 . 06 
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ACE 3SQ ST CHARL ES ST CHARL ES "0 278257 . 7522 9 .  266 . 1 . 9 1  2 . 35 ;i ! ACE K24 E W COTTON WOODS MEMO R I A L  COLUMB I A  tiD 21 1 7 3 9 .  78 1 27 .  2 7 0 . 1 . 821- 2 . 32. {i ACE LBO FLOYD W .  JONES LEBANON L EBANON "0 247 1 37 .  54981 . 23 9 .  . , : " 2 . 0 1  tl ACE M62 COUNTY MEMORIAL NEW MADR I D  "0 209 1 6 9 .  6 1 2 35 . 2 1 0  • . 1 . 5Z. 1 . 10· ACE BUM BUTLER MEMOR IAL BUTlER "0 201672 . 3594 3 .  2 1 1 .  1 . 4 1 .  1 . 15. ACE FAI'I FARMINGTON REGIONAL FARMINGTON "0 1 236 1 4 .  1 1 9 1 45 .  t o O .  �.t§ I .'. ACE MBY OMAR N BRADLEY "OBERLY ItO 1 44905. 7 6 9 1 2 .  1 38 .  1 . 23 1 .41 ACE H6 3 WEST PLAINS MUNI weST PUINS "0 8 9715 . 1 27210 . o .  1 . 29 1 .44 . ACE 2K2 . AIR PARK SOUTH OZARK ItO 1 21415 . 5 1 241 . t o 4 .  0 . 9 1  I .  " ACE HZ2 FESTUS t1Et'1L FESTUS .. 1499 1 . 979 1 7 .  1 34 .  Z.l7 , .15 ACE lOW DOWNTOWN SPRINGFIELD "0 61034 . 91196'. o .  0 . 97 1 . 1 1  ACE 02K ARROWHEAD ST LOUIS 1m 93 t o 3 .  675 1 1 .  0 ;  1 . 1 8 '1 . 07 ACE IRK CLAR!HCE CANNON MEI'IORIAL KIRKSVILLE ftO 4 1 1 1 5 .  1 1 1712 . o .  .1 . 7 1  1 . 06 ACE K02 PERRVV J U .  � "UN PERRYVU.LE "0 1 30 02 1 . 27501 . 1 2 9 .  0 . 17. 1 . 05· ACE SIK SIKESTON I'IEML MUNI SIKESTON ItO 61599 . 13507 • o .  2 . 6 4  , . D t  ACE 12K CArlERON MUNI CAI'iERON 110 866 1 1 .  58901 . · .0 .  t . oo 0 . 97 ACE lIP' INDEPENDENCE MEMORIAL INDEPENDENCE "0 1 04 1 9 1  • 34006 . o .  1 . 01 ' 0 . 92 ACE DMO SEDALIA "EMORIAL S EDAL IA "0 ' 9 1 21 .  1 t l 516 . 1 .  1 . 29 1 .17 ACE M050 WENTZVI L L E  WENTZVILLE "0 6 3325 . 65653 . o .  0 .10 l .a6 ACE H4 1 MEXICO ",MORIAl "EXICO "0 a2 9 1 1 • 37935 . 7 5 .  0 . 5'. o . ao· ACE PLK " GRAHA'" CURK POINT LOOKOUT 'BRANSON "0 7127 1 . 19635 . 7 3 � 0 . 65 0 . 71 ACE TRX TRENTON MUNICIPAL TRENTON "0 9 0 1 41 .  11762 . 6 9 .  1 . 36 1 . 72 ACE 84K CLINTON MEMORIAL CLINTON "0 730 1 7 .  24591 . 6 1 . 0 . 7 1  0 . 65 ACE VER J ESSE V I ERTEL MEI'IORIAL BOONVILLE "0 58894 . 36073 . 1 .  1 . 71 0 . 6.5 ACE NVD HEVADA MUNI NEVADA ItO 7 3174 . 2024 5 .  sa . 1 .  t o  0 . 65 ACE K 1 5  L INN CREEK-ORAHD GLAIZE Mel'lL OSAGE BEACH "0 501 0 8 . 4 1 305 . · o .  0 . 6 1  0 . 6 1  ACE I'INF MOUNTAIN VIew "OUNTAIN VIEW ftO 1 1 27 1 .  74310 . o .  b . 36  1.57 ACE EOS NEOSHO MEML NEOSHO "0 55 1 50 . , 305 1 6 . 1 .  2 . 27 0 . "  ACE MHL "ARSHAL� MEMl MUNI MARSHAll MO 3552 3 .  47 1 93 .  o .  0 . lt9 0 . 55 ACE lHO CREVE CO�UR Sf LOUIS no 5�762 . 23236 . o .  0·. 59 0 . 52· :» ACE 9K4 SKYHAVEH WARRENSBURG "0 5 6 1 3 .  20434 . 1 94 .  1 . 21 0 . 52 w ACE 2H2 AURORA "E"ORIAL MUNI AURORA "0 1 56·37 • 6 1 3 36 . 0 . ' 0 . 34 0 . 5 1  
ACE M049 WASHINGTON MEMORIAL WASHINGTON .. 0 27957 . 4216 4 .  D . '  , 0 . 4 0  0 . 41 
ACE 3EX EXCELSIOR SPRtNGS MEMOR I 'L EXCELSIOR SPRIHGS "0 226 91 . 48 0 9 9 . o .  0 . 31 0 . 41 
ACE 75K BErHANY MEMORIAL BETHANY "0 5 1 84 4 .  1 6 926 . O .  0 . 5 1  1 . 46 
ACE 94K CASSV I L L E  MUNtCIPAL CASSVI L L E  "0 5492 1 . ' 945 2 .  52 .  0 . 15· 0 . 45· 
ACE H 1 9  BOWL ING GREEN MUNICIPAL BOWLING GREEN "0 3 9525 . 25931 . . 1 3 4 . , · 0 . 94 0 .45 
ACE 3VS ROY OTTEN MEMORIAL AIRFI ELD VERS�1LLES "0 1 6 97 1 .  4 S6 0 9 .  o .  0 . 30 0 .40 
ACE HAE HANNIBAL "UNI HANNIBAL "0 280 95 .  296 1 3 .  b .  1 . 1 1 0 . S8 
ACE K56 MARYV I l  L E I'IE"L "ARYVIlLE .. 0 24012 . 21266 . · o .  0 . 12 0 . 35 
ACE H2 1 CAMDENTON MEMORI AL CAMDENTON "0 24553 . 24329 � o .  0 . 30 0 . 32 
ACE H2O ftYERS PARK JllEI'IORIAL JIIUNICIPAL CARTHAGE "0 ' .  35436 . 1 1 566 . O .  0 . 37 0 . 5 1  
ACE M05 CARUTHERSVIL L E  MEMORIAL CARUTHERSVIL L E  "0 1 87 1 7 .  21 6 0 2 .  o .  0 . 27 0 . 3 1  
loGE H74 CABOOL MEMORIAL CABOOL MO 3 1 256 . 1 3 1 61 . 9 9 .  0 . 66 O . SD 
ACE 4Kl LEXINGTON nUNI LEXINGTON "0 . 1 67 26 . 21S 0 0 . D .  0 . 25 I .SD 
ACE SSM "ISSISSIPPI COUNTY CHARLESTON "0 2424 9 .  1 14 1 5 .  o .  0 . 29 1.2. 
ACE "0 1 0  ROOSTERVIlLE L IBERTY .MO· 28501. 9306 . o .  0 . 29 ' 1 .25 
ACE "14 KENNETT MEMORIAL KENNETT MD · 20737 • 1 68IS . ·0 . 0 . 25 d . 25 ,  
ACE UBX CUBA MUNI CUBA "0 �3484 . .1 0S93 . o .  0 . 24 0.23 
ACE M043 STOCKTON HUNI STOCKTON MO 239 0 3 . 7ao l .  o .  0 . 23 " �21  
ACE M008 LAKE WINNEBAGO MUNl LAKE WINNEBAGO "0 22882 . ' 746 9 . O .  0 . 24 1 . 28 
ACE M0 1 6  "EMPHIS MEMORIAL ,tlEMPHIS MO 1 4 1 80 .  1 5175 .  o .  o .  t a  0 . 20 
ACE , "1 2 STEEL E MUNI STEELE "0 223 1 1 .  8"1 . o .  0 . 22 1 .28 
ACE H65 FULTOH "UNI FULTON "0 1 4183 . 1 4 0 8 9 .  4.1 . 0 . 36 8 . 1 1  ' 
ACE KS9 ST, CLAIR MEMORIAL ST CLAIR MO 1 91a4 .  9308 . o .  0 . 22 0 . "  
ACE K52 "ONROE CITY REGIONAL I'IONROE CITY "0 237 7 9 .  4223 . -23 . 0 . 1 5. ' o � ". 
ACE 34M CAftPBELL MUNI CAMPBEll "0 1 916 6 . 6415 . D .  0 . 20 : . �  11 
ACE "085 HARRISONV I L L E  HARRISONVILLE "0 1 8896 • a691 . o .  0 . 20 0 . 1 1 
ACE 4J1104 "ISSOURI CITY L IBERTY "0 1 38 1 9 .  9629 . o .  ·0 . 1 6 , 1 , 16 
ACE lH5 WILLOW SPRINGS "Et10RIAL WILLOW SPRINGS MO 1 7281 .  564 1 .  o .  0 . 1 7 • i . I 5 



ACE 73K B I L L  MARTIN "SKORIAL 
ACE H64 LA"AR "UNI 
ACE H62 SULLIVAN ME"ORIAL 
ACE K04 HAERR FIELD ACE K57 GOULD PETERSON "UNICIPAL ACE M0 1 4  "ANSFIELD "UNI 
ACE "84 BOONVILLE MUNI 
ACE K89 "ACON-FONER "EftL 
ACE 78Y RANKIN 
ACE H79 ELDON KODEl AIRPARK 
ACE "48 HOUlTON "EMORIAl 
ACE K33 SALbI "DIORIAL 
ACE K26 CARIOlLtON "SKORIAL 
ACE '4K5 ALIAin' "EMORUl 
ACE "003 "ODERI 
ACE "0 1,3 TWIN CITY AIRPARIt 
ACE 89K FARRIS STRIP 

ACE EAR KEARNEY "UNI 
ACE OLU COLUMBUS PlUNI 
ACE HSI HASTINGS PlUN I 
ACE "CK MCCOOK "UN I  
ACE PILE "IlLARD 
ACE SHY SIDNEY ""HI 
ACE AU ALLIANCE MUNI 
ACE FET FREMONT "UNI 
ACE CDR CHADRON "UNI 
ACE B I E  BEATRICE "UHI 

'ACE CZD COZAD PllINI 
ACE HOE IREWSTER FIELD � ACE LCG WAYNE "UHI .l:-
ACE OGA SEARL E  FIELD " 

ACE 88W BROKEN 80W ""HI 
� ACE 3HO HORTIt OMAHA 
' ACE LXN L EXINGTON ""NI 
ACE ANW AINSWDRTH "UNI 
ACE 7Ka "ARTIN PIELD 
ACE P"V PLATTSMOUTH "UNI 
ACE oNL O NEIL L  "UNI 
ACE 09K SARGENT "UNI 
ACE . K46 fLIGHTLAND 
ACE ' . AUH AURORA ""HI 
ACE ' GTE GoTHEN8URG "UNI 
ACE oaK HARVARD STATE 
ACE 1t 1 7  yoRK · ltUNI 
ACE 4V7 KI"BALL MUNI · 
ACE , 30A SOUTH OttAHA 
ACE tv5 "ODISETT 
ACE '4V9 AHTELOPE COUNTY 
ACE oDX EVELYN SHARP FIELD 
ACE OV3 PIoHEER VIL LAGE FIELD 
ACE 1 2K SUPERIOR "UN I 
ACE . OKS OSHKOSH "UNI 
ACE InL IMPERIAL "UNI 
ACE HE22 TElA"AH 
ACE 07K CENTRAL CITY "UNI 
ACE 84Y ILOOftFIELD "UNI 
ACE 93Y DAVID CITY "UNI 
ACE FHI IREHNER FIELD 
ACE FBY FAIRBURY PlUNI 
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AVA 
LAnAR 
SULL IVAN 
TAYLOR 
TARKIO 
MAHSFIELD 
10or:VllLE 
nACOH 
PlARYVIllE 
ELDOH 
HOUSTON 
SAl a. 
CARROL LTON 
ALBANY , 
HOUSE SPRINGS 
LUTESVIlLE 
FAUCETT 

KEARNEY 
COLUMBUS 
HASTINGS 
MCCOOK 
O"AHA 
SIDNEY 
AlL IANCE 
FREftONT 
CHADRON 
IEATRICE 
COZAD 
HOLDREGE 
WAYHE 
OGALLALA 
BROKEH lOW 
OMAHA 
LEXINGTON 
AINSWORTH 
SO SIOUX CITY 
PLATTsnOUTH 
O NEIll 
SARGENT 

. onAHA 
AURORA 
GOTHENBURG 
HARVARD 
YORK 
KI"IALL . 
onAHA 'PAPILLION' 
RUSHVILL E  
HELIGH 
ORD 
"INDEH 
SUPERIOR 
OSHKOSH 
IPIPERIAL 
TEKAnAH 
CEHTRAL CITY,  
ILoOnFJELD 
DAVID CITY 
fALLS CITY 
FAIRBURY 
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MO 1 S7 4 3 . 5 1 38 . O .  0 . 1 5  0 . 1 4 
"0 1 3.454 . 439 1 . O .  0 . 1 3 0 . 1 2 
filO 1 2566 . 4 1 0 1 .  O .  0 . 1 3 O .  t I  
"0 ' 1 1 336 . 37 0 0 .  0 • .  0 . 1 2  0 . 1 0 
MO 1 1839 . 3864 . O .  0 . 1 2 0 . 1 0  
MO 8856 . 5708 . O .  0 . 1 0  0 . 1 0 
"0 1 07 35 .  3504 . O .  0 . 1 1  0 . 09 
MO -... 1778 . 2539 . O .  O . O B  0 . 07 
"0 6 1 6 9 .  4 1 94 . O .  0 . 07 0 . 07 
I'JO 8239. 2689 . O .  0 . 08 0 . 17 
I'JO 7 368 . 2405'. O .  O . OS 0 . 1 6  
no 6629 . 2 1 64 . G .  0 . 06 0 . 0 6  
tiD 5778 . I IS6 . O .  D . 06 0 . 0 5  
Pia 3987 . 1 30 1 .  O .  0 . 04 0 . "  
"0 3 1 58 .  1 03 1 .  O .  0 . 03 0 . 03 
MO 36 0 0 .  1 1 75 . O .� 0 . 04 0 . 03 · , 
"0 1 0 1 7 .  332 . O .  0 . 0 1  0 . 0 '  

H� 569950 . 2026 9 1 . 5 1 5 .  4 . 1 0 5. 1 l  
4 1  1 5sa . 1 7 5a93 . 382 . S . 1 5  3 . 90 (Ei 346635 . 1 6 4374 . 302 • .  2 . 6 3 3 . 40 
290425 . 1 56 78S . 262. 2 . 76 2 . 97 
274a0 5 .  1 644a4 . O .  5 . 7a 2 . 92 

HE 2 0 1 9S4 . 1 4 1 45a. 1 74 .  2 . 80 2 . 21 
NE 1 90 1 4 1 . 1 3927 2 .  1 37 .  ' 1 . 74 2 . 1 t  
NE 1 97 0 05 .  1 3 1 37 2 .  las . 1 . 7 3  2 . 11 
HE 1 94 1 0 4 .  1 1 7525 . 1 34 .  2 . 00 2 . 07 
HE 1 76602 • .  96760 .  1 6 0 .  1 . 36 1 .12 
HE 1 44342 . 4554S . 1 39 .  0 . 96* , . 26e 
HE 91.393 . 4575 9 .  92. 0 .1 1  0 . 95 
HE a0045. 5904 9 .  7 4 .  0 . 63* 0 . 92e 
HE 9 1 3aa . 29604 . 51 . 1 . 53 0 .1 0  
HE 34402 . a 1 248 . 24 . . 0 . 53 0 . 7 7  
NE 7 1 37 1 .  43 1 1 2 .  O .  0 . 7 9 0 . 76 
N E' 3444 9 .  75691 . O .  1 . 46 0 . 73 
NE 1 5 1 5 1 .  a3065 . o .  0 . 66 0 . 65 
NE 52a 1 6 . 4 1 941 . '  . o .  0 . 62 0 .63 
HE 73630 . "26 2 .  232. , . 49 0 . 62 
NE 6747 0 .  24344 . ' 6 4 .  0 . 53 D . "  
HE 367 0 .  7647 5 .  ' o .  0 . 30 0 . 53 
HE .la39 . 2 1 351 .. o .  0 . 5 1  0 .47 
HE 375 1 2 .  2654 9 . 9S . 0 . 90 . 0 .43 ' .  
HE 3483 1 .  1 919a . 1 12 .  0 . 75 0 . 36 
N E  34770 . 1 755' . O .  0 . 38 . 0 . 35 
HE 20699 . 3 f  i tt4 .  o .  0 . 29 0 . 3' 
NE 1 1 929 .  3 0222 . O .  0 . 2 1  o . ,a '. 
HE , 2337 5 .  1 2512. O .  0 . 25 ' . 0 . 21 :, 
HE · 5a66 . 266 1 3 .  o .  0 . 1 4  1 0 . 2  · IJ .· .• 

HE ' 9429 .  ,1 1 64 1 .  o .  0 . 2 1  0 . 211 ' (, :.' 
tIE 1 4239 . 1 54a3. o .  0 . 11 0 . 20' \ "  
NE 1 1 425 • .  186 5 0 . o .  0 . 1 7  1 . 20 "  � 
HE 1 5752 . 1 4530 . 25 . 0 . 26 0 . 20 : ,  
HE 23270 . 5742 .  O .  0 . 1 4 0 . 1 9 : 
HE 1 4977 • 1 40 95 .  37 . 0 . 29 0 . 1 9  . .  
HE 2025 1 • 66 1 2 .  o .  0 . 2 '  0 . 11 
NE 1 20 53 .  1 4435 . o .  0 . 1 5 0 . 11 
HE 1 7460 • 84 1 4 .  O .  0 . 11 8 . 1 7  
H E  9705 . 1 6243 . o .  0 . 1 4 0 . 17 
HE 1142 1 .  6 0  I S .  o .  ,0 . 1 9 O .  " 
HE 1 47 3 1 .  944 3 .  32 . 0 . 25 0 . 1 6  
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ACE BUI CRA" FI ELD BURWELL 
ACE SCB SCRI BNER STATE SCRIBNER 
Ace 7HE7 SEWARD MUNI SEW�RD 
ACE AHQ WAHOO "UNI WAHOO 
ACE k l l  FAIRMONT STATE AIRFIELD FAIRttONT 
ACE 1 5k ALBION MUtiI ALBION 
ACE CSB CA"BRIDGE MUNI CAr:3RIDGE 
ACE 3GN GRUNDMAN NEBRASkA CITY 
ACE NE02 HARTI NGTON "UNr HARTIHGTON 
ACE 6k3 CREIGHTON "UNI CREIGHTON 
ACE 5V3 THO"AS COUNTY THEDFORD 
ACE KG 3 CRETE "UNI CRETE 
ACE 47V CURTI S  "UH! CURTIS 
ACE GRN GORDON MUNI GORDON 
ACE OVO GRANT MUNI GRAHT 
ACE K0 9  HEBRON "UNt HEBROH 
ACE 7V7 ' RED CLOUD KUHI RED CLOUD 
A�E kO l AUBURN ,",UNI AUBURN 
ACE NE2 1 TECUMSEH "UNI CIPAL TECUMSEH 
ACE ME23 fLYING V U T I CA 
ACE 8V2 STUART-�TKINSON MUMI STUART/ATKINSON 

EASTERN REGION 

::t7AEA 33N DELAWAR� AIRPARK DOVER/CHESWOL D  
.0 AEA GED SUSSEX Coutny GEORGETOWN 

,.. - " i lEA REH REHOBOTH AIRCRAFTERS REHOBOTH BEACH 
II AEA N92 �HiH�ILtiRE�'ltES 

MIDDLETOWN 

.... 'D 00 AEA ON4 DOVER 
V1 AEA N98 "IlFORD AtRPARK MILFORD 

AEA 1 5N J ENKINS WYOMING 
AEA 38N SMYRNA SMYRNA 
A EA N06 LAUREL LAUREL 

-,f AEA SBY SAL I SBURY-WICOMICO COUNTY SAL I SBURY 
" AEA GAl MONTGOMERY COUNTY ARPK GAI T HERSBURG 
,rAEA "TN GLENN L .  MARTIN STATE BAt:TIr�ORE tA EA W I I  SUBURBAN LAUREL 

":REA FDK FREDERI CK "UNI FREDERICK 

� - 1.  AEA N80 OCEAN C I TY OCEAN C I TY 
,4'AEA ANP LEE ANNAPOL I S  

13� sg AEA CBE CUMBERL AHD MUNI CUMBERLAND 
I1' AEA 2G4 GARRETT COUHTY OAKLAND -
411 AEA 2146 ST MARYS COUNTY L EONARDTOWN 
''' A EA W4a ESSEX SKYPARK BALT IMORE 

� AEA 1442 FAL LSTON FAl lSTON 
.J ., A EA ESN EASTON MUNI EASTON 
If AEA WOO FREEWAY M ITCHEllVI L L E  
2 1  AEA W29 BAY BRIDGE I NDUSTRIAL STEVENSVI L L E  
oV AEA W32 SHE FLO CLINTON 

AEA - W54 tMIRSTER WESTMINSTER 
AEA CGE CAMBRIDGE PlUN I  CAMBRIDGE 
A EA W28 P G A IRPARK FRI ENDLY 
A EA 1142 BALTI"ORE AIRPARK BALTIMORE 
AEA 0143 ALDINO CHURCHVI l l E  
AEA 1450 DAVI S  LAYTONSV I L L E  
AEA - 2145 PlARYLAND I NDUN HEAD 
AEA 2W2 CLEARVI EW A IRPARK WESTMINSTER 
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AEA CGS COL L EGE PARK 
. AEA 2wa AQUA-LAND�C l I FFTON SKYPARK 
AEA 2NO CEC I L  COUNTY AIRPARK 
AEA W 1 9  PARK HALL 
AEA W4 1 CRISFI EL D MUHI 
AEA OW2 DEEP CREEK AIRPARK 

AEA N87 TRENTON-ROBBINSV I L L E  
AEA 7MY BURLINGTON COUNTY AIRPARK 
AEA WWD CAPE MAY COUNTY 
A EA BLM MONMOUTH COUNTY 
AEA 1 6 N  CAMDEN-BURLINGTON 
AEA MIV ''lI L l V I l L E  MUNl 
AEA 1 7 N  CROSS KEYS 
AEA AIV ATLANT I C  CITY "UNt " 4DER FI ELD 
AEA 3N'· SMITHVI LLE AIRFI ELO 
AEA N44 ROBERT J .  MIL L ER AIR PARK 
AEA N 1 2  LAKEWOOD 
lEA N83 BRIDGEPORT 
AEA LDJ L INDEN 
AEA N52 SOMERSET 
AEA N8 ' HAMMONTON MUNI 
AeA I 9N ALBION 
AEA N63 SUSSEX 
AEA 39N PRINCETON 
AEA l N7 BLAIRSTOWN 
AEA N50 LI CALZI 
AEA 2 9N KROELINGER 
AEA 26N OCEAN CITV MUNI 
AEA N6 1 COLTS HECK . . . .  

co AEA N40 SKV MANOR Q\ AEA N73 RED LION 
AEA N8S ALEXANDRIA 
AEA N2 1 FORRESTAL 
AEA 47N KUPPER 
AEA N64 SOMERSET HILLS 
AEA N5 1 SOLIERG-HUHTERDON 
lEA l i N  FLANDERS VALLE"f 
AEA \ H5a HANOVER 
AEA 72H ftANAHAWKIN 
AEA 2N8 MARLIORO 
AEA 27N SALat AIRFIELD 
AEA N07 LINCOLN PARK 
AEA 1 2N AEROFLEX-ANDDVER 
AEA 25N RUDVS 
AEA NOS HACKETTSTOWN 
AEA l N6 NORDHEt" FLYING K AIRPARK 
AEA 24N PITMAN 
AEA 4N ' GREENWOO D  LAKE 
AEA N75 TWIN PINE 
AEA l N4 WOODBINE PlUNI 
AEA · 28N VINELAND-DOWNS TOWN 
AEA O O N  lUCKS 

AEA SWF STEWART 
AEA FOK SUFFOLK COUNTY 
AEA lG8 GENESEE COUNTY 
AEA MGJ ORANGE COUNTV 
AEA " 1 7  TRI-CITIES 
�EA DKI DUNKIRK MUN I .  

-' -" <&)�L ' " . 1 .. . . • . .  ' )  " - :. "  . ....... �- ' ��s���-}.:.:....t.:.t!..;�. · ��]i;ui· ,ri�;'':1� 

COl l EGE PARK MD 
NEWBURG MD 
ELKTON "D 
PARK HALL MD 
CRISFI ELD HD 
CHURCHTON I'1D 
ROBBINSV I L L E  N J  
MOUNT HOl lY NJ 
W I l D�OOD NJ 
BELMAR-FARMINGDALE NJ 
BERL I N  NJ 
MI l L V I l�E NJ 
C�OSS K YS NJ 
ATLANTIC CITY NJ 
SMITHVI L L E  NJ 
Tons RIVER NJ 
LAKEWOOD NJ 
BRIDGEPORT NJ 
LINDEN NJ 
SOMERV I L L E  NJ 
HAMMONTON NJ 
ALBION NJ 
SUSSEX NJ 

, PRINCETON�ROCKY HILL' NJ 
BLAIRSTOWN NJ 
BRIDGETON NJ 
VINELAND NJ 
OCEAN CITV NJ 
COLTS NECK NJ 
PITTSTOWN NJ 
VINCENTOWN NJ 
P I TTS TOWN NJ 
PRINCETON NJ 
MANVI L L E  NJ 
BASKING RIDGE NJ 
READINGTON HJ 
FLAHDERS NJ 
HANOVER HJ 
ttANAHAWKlN NJ 
MATAWAN NJ 
SALE" NJ 
LltlCOLN PARK NJ 
ANDOVER NJ 
VINELAND NJ 
HACKETTSTOWN NJ 
BARGAlNTDWH . "i. 
P ITHAN NJ 
WEST "ILFDRD HJ 
PENNINGTON IU 

, WOODBItIE NJ 
VINELAND NJ 
BRIDGETON HJ 

NEWBURGH NY 
WESTHAttPTON BEACH HY 
BATAVIA NY 
t'lOHTGOMERV NY 
ENDICOTT NV 
DUNKIRK HV 

) ) ) .  
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c c c c c c c 

AEA SCH SCHENECTADY COUNTY SCHENECTADY 
AEA JHW CHAU T AUQUA COUNTY JAMESTOWN 
A EA 9GO BUFFALO AIRPARK BUFFALO 
AEA ART WATERTOWN NEW YORK INTL I�U ERTOWN 
AEA N82 WURTSBORO-SULL IVAN COUNTY WURTSBORO 
A EA N6 9 STORMV I L L E  STORtiV I l L E  
AEA MSV SULL IVAN COUNTY INTL MOtlTICELlO 
AEA GFL WARREH COUNTY GL ENS FAL L S  
AEA I H I  BROOKHAVEN SHIRLEY 
AEA N24 RAMAPO VAll EY SPRING VAl l EY 
AEA MSS RICHARDS FIELD MASS EllA 
AEA OIC LT . WARREN EATOH tIOf:'-=ICH 
AEA DSV DANSV I L L E  MUHI DAtiSVI L L E  
AEA PLB CLINTON CO PLATTS3Ur.GH 
AEA D35 PRIOR AVIATION SE�VICE INC BUFFA L O ' 
AEA N03 CORTLAND COUNly·tHASE FIELD CORTLAND 
AEA 9G3' AKROH AKRO!t 
AEA 44H SKY ACRES I'II lLDROOK 
AEA FLU FLUSHING HEW YORK/FLUSHIN6I 
AEA SLK ADIRONDACK SARANAC LAKE 
AEA HTO EAST HAMPTON EAST HAMPTON 
AEA N22 PENN YAN PENN YAN 
AEA DBa EL IZABETH FIELD FISHERS I SLAND 
AEA NOO OSWEGO COUHTY FULTON 
AEA 06N RANDALL I'IIDDLETOWN 
AEA ELZ WEL LSVI L L E  MUNI ARPT . TARANTINE FLD WEllsv : : .:. e· 
AEA I ON KOBELT WAllKI L L  
AEA 5B2 SARATOGA COUNTY SARATOGA SPRINGS 
AEA OGO TRANS IT AIR PARK IHC. LOCKPORT 
A EA 20N KINGSTON-ULSTER KINGSTON 

()C) AEA I B 1 COL-UMB I A  COUNTY HUDSOH � AEA 9G6 PINE H I L L  ALBION ' 
AEA N23 SIDNEY MUNI SIDNEY 
AEA 7N3 SANDS POINT PORT WASHINGTON 
AEA OGS OGDENSBURG INTl OGDENSBURG 
AEA 46N SKY PARK RED HOOK 
AEA N66 ONEONTA MUN! ONEONTA 
AEA D22 ANGOLA A IRWAYS ANGOLA 
A EA OLE OLEAH I'IUNI OLEAN 
AEA OG7 SEHECA FAL L S  AIRPORT INC SENECA FAL L S  
AEA 34D ORCHARD PARK ORCHARD PARK 
AEA LKP LAKE PLACID LAKE PLACID 
AEA 5B7 RENSSELAER COUNTY AIRPARK INC TROY 
AEA 077 LANCASTER A l RPORT INC LAtlCAST ER 
AEA l D8 CANASTOTA CANASTQTA 
AEA 6 G3 PAUIYRA A'IRPARK PAI.MYRA 
AEA 2 1 N  f1ATT ITUCK AIRBASE I'IATTITUCK 
AEA 4G2 HAMDURG AIRDROME INC . HAf'lBURG 
AEA OB3 CAMILLUS CAMILLUS 

,�EA I'IAL "ALONE-DUFORT MALONE 
AEA 7 N I  CORNING-PAINTED POST CORNING 
AEA 5GD L E  ROY C FREUDIGMAN FIELD )  L E  ROY 
A EA B24 AMA EXECUT I V E  AIRSTRIP ' HAMI LTON 
AEA MTP SKY PORTEl MONTAUK 
AEA 6 B4 FRANKFORT-HIGHLAND INC . FRANKFORT /UTI CA/ 
AEA 588 DUFLO NEW BREMEN 
AEA HY 1 0  I'IICHAEL FIELD CICERO 
AEA 0 1 G PERRY-WARSAW P ERRY 
AEA N77 "AHOPAC I'IAHOPAC 
AEA D5 1 CLARENCE AERODROME EAST AMHERST 
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9 1 4 02 3 .  1 55002 . 
5a7206 . 2 0 1 6 7 7 .  
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4 1 548 3 .  1 7 3 0 92 . 
474276 . 1 0 0 9 58 . 
4 6 0 94 1 .  90837 • 

397 3 0 3 . 1 43239 . 
37235 1 .  1 58732 . 
29028 9 .  200 1 1 8 .  
268422 . 1 927 7 6 . 
2864 I 1 .  1 4 9942� 
1 71 27 9 .  1 3544 4 . 
1 4270 2 .  1 50 2 1 6 .  
1 56 1 6  3 . 1 3  I 7 " • 

1 3586 9 .  1 49 7 0 3 . 
1 54622 . 1 20564 . 
205029 . 38557 . 
1 1 3290 . 1 22882 . 
1 77 457 . 57907 . 
1 08a3 3 .  1 2364 1 .  

94a&� . 1 16 327 . 
1 0 0 1 93 .  1 24520 . 
1 04 9 1 6 .  1 0 776 6 . 
1 35253 . 66544 . 
1 70 0 4 4 . 3 1 1 2 5 .  

7 1 04 5 .  1 18467 . 
1 32 0 0 4 . 56546 . 

8 6 9 6 4 . 95598 . 
33806 . 1 1 63 9 9 . 
3265 1 .  1 1 6 02 1 . 
3127 2 .  1 1 554 9 .  

1 22 24 0 . 24496 . 
237 96 . 1 0 9782 . 
1 3972 .  1 0 9925 . 
1 2503 . 1 0 944 4 . 
84532 . 37348 . 
1 96 25 .  87 1 98 .  
6825 1 .  22277 • 

5 1 26 7  • 294 9 0 . 
57587 . 1 87 9 7 . 
54 1 9 1 . 1 76 92 .  
32267 . 37455 . 

974 9 .  56 9 1 2 .  
4652 9 .  1 5 1 92 .  
30498 . 2222 9 .  
3 184 1 . 20896 . 
2 7 9 1 9 .  2256 4 . 
347 7 4 . 1 1 35 1 .  
3439 1 .  1 1 227 . 
'1 6 5 6 0 . ·27 96 6 . 
25427 . 1 8306 . 
288 1 5 . ' 130 0 9 . 
34720 . 6 0 3 1 . 
1 1 22 9 .  2 1 4 6 0 .  
237 50 . 7752 . 

782 9 .  2042 1 . 
1 6 986 . 1 0547 . 
1 8 0 0 5 .  7 0 5 2 . 
1 7 4  I 1 .  757 1 -
1 8 6 1 2 .  6 0 7 7  • 

c c -,� 

877 . 5 . 5S- .7 . 1 0-
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4 0 6 . 2 . 9& 3 . 53 
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O .  5 . 1 9 1 . 34 
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68 . 1 . 0 0  1 . 26 
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AEA N72 WARWICK I'IUN1 
AEA NIC0 3 KAMP 
AEA 07 0 HONEOYE FAl l S  
AEA aGl GI ERMEK EXECUTIVE 
AEA NY27 FULCO 
AEA 23N EDWARDS 
AEA 480 SOUTN ALBANY 
AEA D38 CANANDAI GUA 
AEA NY55 BURRELLO-MECHANICVI L l E  
AEA N89 L . H. J . 'CHAHNEL MASTER 
AEA NY20 NEL L I S  FIELD 
AEA 9G5 ROYAl TO .. 
AEA N37 MONTICEL LO 
AEA BO I  GRANVILLE 
AEA PTD POTS DAft MUNI'DAMON FLO' 
AEA 4N2 · CHENANGO BRIDGE 
AEA 48 1 DUANESBURG 
AEA 7N2 PEEKSKIL L 
AEA 080 PALRER 
AEA B 1 6  WHITFORD5 
AEA HY23 RYDERS SKYPO�T 
AEA 4 1 N FtF AIRPARK INC . 
AEA NY54 COOPERSTOWN�WESTVI L L E  
AEA D79 . DART 
AEA l N2 SPADARO 
AEA NYU ATHENS 

AEA GOI ROSTRAVER 
AEA N25 BOB SHANNON "EMORIAL FIELD 
AEA 40N CHESTER COUNTY G 0 CARLSON :» AEA I N9 ALLENTOWN QUEEN CITY MUNI e» AEA LBE WESTMORELAND COUNTY 
A EA JST JOHNSTOWN-CAMBRIA COUNTY 
AEA N67 WINGS FIELD 
AEA GO I BEAVER COUNTY 
AEA BTP BUTlER-GRAHA" 
AEA N I O  PERKIOMEH VALL EY  
AEA DUJ DU BolS-JEFFERSON COUNTY 
AEA 3G2 WASHINGTON eOUNTY . 
AEA N57 THE NEW GARDEN FLYING FLO 
AEA UKT QUAKERTOWN 
AEA BFD BRADFORD R!GIONAL 
AEA HIS DOYLESTOWN 
AEA N34 TURNER FIEL D  
AEA THV YORK 
AEA ADO A LTOOHA�BLAIR COUNTY 
AEA N46 POTTSTOWN L IMERICK 
AEA N47 POTTSTOWN MUNI 
AEA N43 EASTON 
AEA FKL CHESS-LAMBERTON 
AEA 2G7 NEW CASTL E  MUNI 
AEA 2G9 SOMERSET COUHTY 
AEA ' 2G6 PORT MEADV I L L E  
AEA HZL HAZLETOH MUNI 
AEA SG4 CAMPBEL L 
AEA PSB "ID-STATE 
lEA U.,.V UNIVERSI TY PARK 
AEA MPO POCONO MOUNTAINS "UHI 
AEA ' H65 3-" 
AEA LHV W T PlPER MEl'lL 

._ '-' �����"8,.;.\1., . -u.. . ) .-. .:...� . .  ) 

WARWICK NY 
DURHAMV I L L E  NY 
HONEOYE FAL LS NY 
O L EAN NY 
JOHHSTOt.:N NY 
BAYPORT NY 
SOUTH BETHL EHEI'I NY 
CANANDAIGUA NY 
MECHAN I CV I L L  E ttY 
EllENV I L L E  NY 
FORT PLAIN NY 
GASPORT NY 
MONT ICEl lO NY 
GRAHV I l l"E NY 
POTSDAM NY 
BINGHAMTON NY 
DUANESBURG NY 
PEEKSKI L L  NY 
OLCOTT NY 
WEEDSPORT NY 
GOUVERNEUR NY 
ONEONTA NY 
WESTVILLE NY 
MAYVILLE NY 
EAST MORICHES NY 
ATHENS NY 

"ONONGAiiElA PA 
DOWNINGTOWN PA 
COATESV I L L E  . PA 
A l lENTOWN PA 
LATROBE PA 
JOHNSTOWN PA 
PHILADELPHIA PA 
BEAVER FALLS PA 
BUtlER PA 
COLLEGEV I L L E  PA 
DU BOIS PA 
WASHINGTON PA 
TOUGHKENAMON PA 
QUAKERTOWN PA 
BRADFORD PA 
DOYlESTOWN PA 
PROSPECTVI L L E  PA 
YORK PA 
ALTOONA PA 
POTTSTOWN PA ' 
POTTSTOWN P'A 
EASTON PA 
FRANKLI N  PA· 
NEW CAStlE PA 
SOttERSET PA 
MEADVI l l E  PA 
HAZLETON PA 
PITTSBURGH PA 
PHILIPSBURG PA 
STATE COLL EGE PA 
MT POCONO PA 
BRISTOL PA 
LOCK HAVEN PA 

) ) ) 
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SEG PENN VAl l EY 
N l O  CHERRY RIDGE 
4GO PITTSBURGH-MONROEV I L L E  
8G5 ST I"IARYS roUHI 
1 D I  IHDIANA COUNTY/JI�MY ST EWART F l D/ 
H27 TOWANDA 
W9W WILKES-BARRE WYOMING VAl l EY 
H68 CHAnBERSBURG MUN I C I PA L  
5G8 PITTSBURGH BOQUET A I RPARK 
8G7 ZEL I ENOPL E  MUNICIPAL 
RVl nIFFLIN COUNTY 
2G3 CONNEL LSVI L L E  
9N l VANSANT 
4 G l  GREENVIl l E  nUNI 
8G2 LAWRENCE 
9G8 EBENSB.URG 
N99'  BRANDYWIN E  
6 G l 
N70 
8N9 
WAY 
4G9 
ZER 
H29 
G0 7  
N3 1 
N54 
9G l 
N94 
2 9 D  
N38 
N 1 3  
G05 
3 6 1  
6W6 
N76 

TITUSV I L L E  
PENNRIDGE 
WARRINGTON 
GREENE COUNTY 
B EDFORD 
SCHUYLK I L L  COUNTY /JOE ZERBEY/ 
HERSHEY A I R  PARk 
nOUNT PL EASANT-SCOtTDAL E 
KUTZTOWN AIRPARK 
BUEHL FIEL D  
WEST PENN 
CARLISLE 
GROVE CITY . 
GRAND CANYON STATE . 
B LOOMSBURG MUNI 
FINLEYV I L L E  
ERI E  COUNTY 
HANOVER 
MIL LARD 

PA2 1 WEST MIDDLESEX 
N79 NORTHUMBERLAND COUNTY 
N 96 BEL LEFONTE SKYPARK ' 
N74 PENNS CAVE 
JG9 BUTL ER FARM SHOW 
I 1 D CLARION COUNTY 
N 97 CL EARFI ELD- LAWRENCE 
H53 STROUDSBURG-POCOHO AIRPARK 
22N CARBON COUNTY 
3 1 0  I NTER ' COUNTY 
7 H8 BUTTER VAL L EY GOLF PORT 
2W7 DEVENER 
76 N SKYHAVEH 
6W7 BATTL EFI ELD 
57 N OXFORD 
7G3 L EECHBURG 
H7 1 EL IZABETHTOWN-MARI ETTA I NC 

AEA . W05 DOERSOM 
AEA 9W8 BAUBLITZ COMMERCI A L  
AEA 9H3 SEAMANS Flo 
A EA SCE STATE COLL EGE AIR DEPOT 
AEA 220 BANDEL 
AE� 8 9N CENTRAL "ANOR 
AEA 260 KEYSTONE PARK 
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SELINSGROVE PA 
HONESDA L E  PA 
Mo�ROEV I l l E  PA 
ST MARYS PA 
IHDI ANA PA 
T01;JAHDA PA 
WILKES-BARRE PA 
CHA:1S ERSBURG PA 
J EAM� ET T E PA 
ZEL I E�;OP L E  PA 
REEDSV I L L E  PA 
COtmEl lSVl l l E  P A  
ERmNNA PA 
GREENVI L L E  PA 
CORRY PA 
EBENSBURG PA 
WEST CHESTER PA 
TITUSV I L L E  P A  
PERKASIE PA 
DOYl ESTOWN PA 
WAYNESBURG PA 
BEDFORD PA 
POTTSVI L L E  PA 
HERSHEY PA 
r,:lUNT PL EASANT PA 
kUTZTOWN PA 
LANGtloRNE PA 
TARENTun PA 
CARL ISLE PA 
GROVE CITY PA 
WEll SBORO PA 
BlOOMSBURG PA 
FINLEYV I L L E  PA 
WATTSBURG PA 
HANOVER PA 
ANNV I L L E  P A  
WEST nIDDL ESEX PA 
SHAMOKIH PA 
BElU:FONTE PA 
CENTRE HALL PA 
BUtl ER PA 
CLARION PA 
CLEARFIELD PA 
EAST STROUDSaURG PA 
lEHIGHT.Otl PA 
IRWIN PA 
BALLY PA 
HANOVER ' PA '  
TUNKHANNOCK PA 
GETTYSBURG PA 
OXFORD P'A 
L EECHBURG PA 
I"IT JOY /MARI ETTA/ PA 
GETTYSBURG PA 
BROGUE PA 
FACTORYV I L L E  PA 
STATE COl l EGE PA 
EIGHTY FOUR PA 
MOUNT V I L L E  P A  
EMPORIUM PA 
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N 1 6  CENTRE AIRPARK 
G06 "C V I L L E  
N35 PUNXSUTAWNEY 
PA i l  BROKENSTRAW 
PA22 NERMI TAGE 
PA23 "IFFL INTOWN 
07 N BERMUDIAN VALL EY AIRPARK 
PAoa MOORHEAD AIRPARK 
69N SLATINGTON 
PA I 7  SENECA AIRPARK INC 
N42 SHIPPENSBURG 
N32 BlUE SWArt 
aNa DANVI L L E  
7 G4 BLUE KNOB V4lLEY 
PA06 LAKEH I l L  
9N9 
l N 3  
42N 
74N 
70N 
aN6 
7 1 N 
7SP 

11409 
W9I 
N07 
SHD 
W l 0 
LNP 
MFV 
wa3 
PVG 
FIN 
W66 
ftTB 

NALlSTEAD 
ALBERT 
LEIANON VAl l eY AIRPARK 
BENDIGO 
SPRING HlLL AIRPARK 
CARBONDAL �-CL IFPORD 
SUNBURY 
sevEN SPRINGS 

LEESBURG "UNI'GOOFREY'FIELD 09 
CHESTERFI!L D COUNTY II 
SHANNON :), 
SHENANDO,.H VALLEY �2. 
"ANASSAS "UNI/HARRY P DAVIS FIELD ,3 
lONESOtlE PINE .s , 
ACCOMACk COUNTY 4- 7  
HANOVER COUNTY �NI J 3  
CHESAPEAKE PORTSMOUTH / 3  
FRANKLIN MUNI-JOHN BEVERLY ROSE J� 
WARRENTOH"'AUQUIER ..24 
PET ERSBURG I'IUNI ;L , 

AEA · W70 WILLIAMSBURG-JAMESTOWN " 
AEA PSK 
AEA DAN 
AEA HSP 
AEA wa9 
AEA 11422 
AEA SA l 
AEA SFQ 
AEA GVE 
lEI Wt6 
AEA W92 
AEA 6Aa 
AEA W 1 3  
AEA TGI 
AEA W49 
AEA · W93 
AEA W97 
AEA BCB 
AEA W24 
AEA W7a 
AEA W9 1 
AEA ' W33 
AEA EMV 
AeA MTV 

NEW R IVER VALL EY �.s--
DANVILLE MUNI . .,. ,  
INGAL LS FIELD f.J HOPEWELL 
WOODBRI DGI .11# 
MOUNTAIN eMPIRE S-} 
SUFFOLK MUNI � 
GORDONSV I L lA MUNI /J wiNCHEsTER UNI 17 
SKY BRYCE ., 3  
VIRGINIA HIGHLANDS 
WAYHESBORO 
TANGIER ISLAND 
CULPEPER MUN I  T . I .MARTIN F I E L D  
ORANGE COUNTY 
WEST POINT MUNI 
V P I 
FAt.WELl 
WILLI AM " TUCK 
S"ITH "OUNTA I N  LAKE 
SOUTH NORFOLK 
EMPORIA MUHl 
BLU E · RIDGE 

1, , . " . . ... . ,  . 1:'" ,. ,. ), '  'J . ·�kJl-:;"G}8tiV;","c<IIru..�;·, . : , . :�,.,.".4�·"--,",, ., . .  ....:... __ . _
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CENTRE HALL PA 
FREEPORT PA 
PUNXSUTAWNEY PA 
PI TTSFIELD PA 
SHARON PA 
"IFFLINTOWN PA 
KRA L LTOWN PA 
NORTH EAST PA 
SLATINGTON PA 
SENECA PA 
SHIPPENSBURG PA 
SAYRE PA 
DANVI L L E· PA 
NEWRY PA 
MARS PA 
HAl LSTEAD PA 
PHIL IPSBURG PA 
MYERS TOloiM PA 
T OWER CITY PA 
STERL ING PA 
CARBONDAL E  PA 
SUNBURY PA 
S EVEN SPRINGS BOROUGH PA 

LEESBURG VA 
CHESTERFI EL D  VA 
FREDERICKSBURG VA 
STAUNTON/WAYNESI/HARRI VA 
MANASSAS VA 
WISE VA 
MELFA VA 
ASHLAND VA 
PORTSMOUTH VA 
FRANKLI N  VA 
MIDLAND VA 
P ETERSBURG VA 
WIL L I AMSBURG/JAMESTOWN VA 
DUBLIH VA 
DANVILLE VA 
HOT SPRINGS VA 
HOPEWELL VA 
WOODBRIDGE VA 
MARION/WYTHEVI L L E  VA 
SUFFOLK · VA 
GORDONSVI L L E  VA 
WINCHESTER VA · 
BASYE . VA 
ABINGDON VA 
WAYNESBORO ��. TANGI ER 
CULPEPER VA 
ORANGE VA 
WEST POINT VA 
BLACKSBURG VA 
LYNCHiSURG VA 
SOUTH BOSTON VA 
tlOHETA VA 
CHESAPEAKE VA 
EMPORIA VA 
MARTINSV I L L E  V A  

) ) ).:-. 
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1 . 49 1 .7S 
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0 . 52 0 . 7 6  
, . 24 0 . 7 1  
0 . 4 1  0 . 67 
0 . 4 1  0 � 6� '. 
1 . 39 0 . 56 
0 . 5 0  0 . 56 
0 . 42* . O �II" 
1 .  S4 O . ' 
0 . 3 1  0 . 49· 
0 . 98 0 . �5 
0 . 29 0'. 4,4; 
0 . 47 0';43 ·  
, • 1 2  0 . 4a 
0 . 94 0 . 42 

) ) 
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l EA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
A EA 
AEA 
AEA 
AEA 
AEA 
A EA 

AEA 
AEA 
A EA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
A EA 
AEA 
A EA 
A EA 

W90 
GDY 
FRR 
BKT 
7Aft 
W57 
W96 
FVX 
AKQ 
VBW 
aW2 
W8 1 
Wlt5 
PTG 
HLX 
LVL 
W3 1 

B L F  
MRB 
SSU 
W67 
1 07 
312 
1 1 6 
410 
481 
1 1 8 
W99 
4G7 
1 94 
W59 
7GI  
74D 
W35 
1 4 .  
1 1 3  
125 
551 
189 

( 

N EW L ONDON 
GRUNDY fIlUN I  

c 

FRONT ROYAL -WARREN COUNTY 
A L L EN PERKINSON fIlUNI 
R I CHLANDS MUNI 
GLOUCESTER 
NEW KENT COUNTY 
FAR"'V I L L E  MUNI 
WAKEFIELD "'UNI 
BRIDGEWATER AIR PARK 
NEW "ARKET 
CREWE MUNI 
LURAY CAVERNS 
L EE COUNTY 

c 

TWI N  COUNTY 
LAWRENCEV I L L E/BRUNSWICK MUNI 
LUNENBURG COUNTY 

"ERCER COUNTY 
EASTERN WEST VIRGIHlA RECIONAL 
GREENBRIER 
BUCKHANNON-UPSHUR COUNTY 
sumERSVI L L E  
"'ASON COUNTY 
KEE FLD 
"INGO COUNTY 
BRAXTON COUNTY 
JACKSON COUNTY 
GRANT COUNTY 
FAIR"'ONT MUNI 
"CDONALD FI ELD 
HINTON-ALDERSON 
HERRON 
"ARSHALL COUNTY 
POTOMAC A IRPARK 
ROBERT NEWLON FLD 
NEW R IVER GORGE 
WELCH "UNI 
SLATE RUN 
FAYETTE 

ARPT 

GREAT LAKES REGION 

AGL 
AGL 
AGL 
AGL 
AGL 
AGL 
AGL 
AGL 
AGL 
AGL 
AGL 
AGI. 
AGL 
AGL 
AGL 

UGN 
lOT 
JOT 
U I N  
MVN 
IKK 
C06 
LWV 
MTO 
3HA 
C t 8  
3CK 
C8t 
C 1 6  

· SQ I  

WAUKEGAN "E"ORIAL 
LEWIS UNIVERI TY 
JOL I ET "UNI 
QUINCY "UNI BALDWIN FI ELD 
"T VERNON-OUTLAND 
GREATER KANKAKEE 
ELGIN 
LAWRENCEV I L L E-VINCENNES MUNI 
COL ES COUNTY "EMORIAL 
LANSING MUNICIPAL 
FRANKFORT 
CRYSTAL LAKE 
CAMPBEL L 
I LUNI 
WHITESIDE CO ARPT-JOS H 8 ITTORF FLO 

c c 

FOREST 
GRUNDY 
FRONT ROYAL 
B L ACKSTONE 
RICHL ANDS 
GLOUCES TER 
QUINTON 
FA�MV I L L E  
WAKEFI ELD 
BRIDGEWATER 
NEW tlARKET 
CREWE 
LURAY 
PENNINGTON GAP 
GALAX/HI LL SV I L L E  
LAWRENCEVILLE 
KENBRIDGE 

BLUEFIELD 
"ARTINSBURG 

c 

WHITE SULPHUR SPRINGS 
BUCKHANNON 
SUMMERSVI L L E  
POINT PL EASANT 
PINEV I L L E  
WI L L I AMSON 
SUTTON 
RAVENSWOOD 
PETERSBURG 
FAIRt'10NT 
TAP L I N  
P ENCE SPRINGS 
NEW CUMBERLAND 
"OUNDSVI LL E  
B ERKELEY SPRINGS 
HUNTINGTON 
LANSING 
WELCH 
SPENCE. 
FAYETTEVI L L E  

WAUKEGAN " 
ROMBOV I L L E  
JOL I ET 
QUINCY 
MT VERNON 
KANKAKEE 
ELGIN 
LAWRENCEVI L L E  
"ATTOON-CHARL ESTON 
CHICAGO 
FRANKFORT 
CRYSTAL LAKE 
GRAYSLAKE 
URBANA 
STERLING ROCKFALLS 

VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 

wv 
. WV 

NV 
WV 
NV 
WV 
WV 
NY 
WV 
WV 
WV 
WV 
WV 
NV 
NV 
WV 
NV 
WV 
NV 
WV 
WV 
WV 

c c 

4 1 99 1 . 1 3701 . 
25629 . 224 1 7 .  
3 1 90 9 .  1 6 1 98 .  
26 359 . 1 1 4 0 0 . 
23390 . 1 3420 . 
20683.  674 9 .  
1 2583 .  1 2642 . 
1 0 0 3 9 .  14454 . 
t8256 . 5957 . 
1 6 0 0 ft .  5224 . 
87 1 7 .  1 2267 ." 

1 4625 . 4773 . 
1 2036 . 5635 . 

5768 . 768 0 .  
7 36 3 .  240 3 .  
597 1 . 1 94 9 .  
2762 . 3699.  

5 1 6 035.  1 87 9 07 . 
338940 . 1 54776 . 
303597 : 1 5568 9 .  

4278 9 .  1 1 9328 . 
26 1 28 .  1 1 3892 . 
7 1 1 75 .  3453 1 .  
73836 . 2 1 370 . 
1 57 1 5 .  63033 . 
1 1 930 . 5686 9 .  

4966 . 5733 1 .  
23725 . 23545 . 
2 1 292 . 7455 . 

3,..,5 .  2352 3 .  
721S. " 0 92 . 

1 8 1 00 .  590 9 .  
7 906 . 9327 . 

1 2075 . 2 07 0 .  
8657 . 2326 . 
6 36 5 .  2078 . 
6783.  22 1 5 .  
5 1 6 9 . · ·  2S0 1 .  

o .  5792 . 

I L ' 2 1 74053 . 
I L  1 98227 3 .  
I L  " I 1 .95687 . 
I L' 1 0 07667 . 

465236 . 
385352 . 
2730 " • 

2683 1 2 .  
248997 . 
154896 . 
228636 . 
1 67027 . 
20 18 1 6 .  
1.,602 1 . 
1 30450 . 
203 1 93 .  
1 20497 . 
1 6488 0 . 
165446 . 

I L  92&502 . 
I L ' "  828557 . 
I l  6 94207 . 
I L  7 25586 . 
I L  68 1 95 1 .  
I L  6 1 0 1 05.  
I L  680 957 . 
I L  55422 1 . 
I L  586 9 1 7 .  
I L  489226 . 
I L  357599 . 

o .  
o .  
o .  
o .  
o .  
o .  
I .  
o .  
O .  
o .  
o .  
o .  
2 .  
O .  
O .  
o .  
o .  

535 . 
329 .  
2 96 . 

O .  
o .  

62:  
50 . 

g :  
o .  
o .  

1 3 .  
o .  
O • 

o .  
o .  

1 1 . 
o .  
o .  

" o .  
o .  
D .  

2252 . 
2 0 0 9 .  
1 26 0 .  
' 088� 
1 058 . 
865 . 
623 . 
72 1 : 
7 1 9 .  
553 . 
723 . 
455 . 
547 . 
446 . 
376 . 

c 

0 . 4 0  
0 . 29 
0 . 33 
0 . 30 

. 0 . 25 
L oa 
0'. 1 5 
0 . 1 3 
0 .8S 
0 . 1 5 
1 . 1 1  
0 . 1 5 
0 . 52 
0'. 20 

. 0". 22 
0 .29 
0 . 04 

2 . 25 
2 . 64. 
2 . 54· 
0 . 93 
1 . 37 
0 . 49· 
0 . 5 1 .  
0 . 36 
0 . 29 
0 . 24 
0 . 30 
0 . 1 6 .  
0 . 1 1  
0 . 1 3  

, 0 . 18 
0 . 1 0  
0 . 0 9. 
0 . 09 
0 . 0 6  

' 0 . 07 
0 . 0 6 
0 . 02 

t o . 1 1  
1 0 . 2 0  
6 . 62 
6 . 1 7 
6 . 1 0  
4 . 04 
4 . 35 
4 . 79 
3 . 57 
4 . 08. 
3 . 03 
3 . 3 1  
3 . 5S· 
3 . 36. 
2 :  1 9  

8 . 37 '  
0 . 32 
8 . 32 
0 . 25 
8 . 24 
0 . 11 
0 . 1 7 
O .  " 
0 . 1 6 
0 . 1 4 
o .  I '  
O . U  
0 . 1 2 
0 . 09 
0 . 06 
0 . 05 
0 . 04 

4 . 68 
3 . 28 • .  
3 . 05. 
1 . 08 
0 . 93 
0 . 70. 
0 . 63* 
0 . 52 
0 . 46 
0 . 4 1  . 
0 . 3 1  
0 . 1 9* 
0 . 18 
0 . 18 
0 . 1 6 
o .  " 
0 . 09* 
0 . 08 
0 . 06 
0 . 06 
0 . 05 
0 . 04 

. 1 7 . 54 
1 5 . 73 

9 . 76 
8 . 41 
7 .82 
6 . 53 -
6 . 1 3 
5 . 93 
5 . 87 ' 
5 . 49tt ' ' 

�::; .  :: ; 
'4 . 7 0tt ' ·  
4 . 35* . 
3 . 48 
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AGL 3r1Y MOUNT HAW L EY AUX I L IARY P EORI A  I L  389396 . 1 1 7 939 . 382 . 2 . 6 6 it  3 . Uit 
AGL cn BELVIDERE L TD BELV I DERE I L  3 1 6 982 . 1 56 924 . 2 9 0 . -2 ; 25it 3 . 1 5it 
AGL C56 SANGER MONEE I L  3 91725 . 7 1 5 1 0 .  393 . 2 . 45 3 . 1 2 
AGL I OC GAL T  FI ELD GREENWOOD/WONDER LAKE I L  32742 1 .  t l 8 1 5 3 .  3 1 0 .  2 . 27it 2 . 96· 
AGL SLO SALEM-L ECKRONE SAL EM I L  275834 . 1 2 1 638 . 270 . 2 . 1 3  2 . 64 
AGL ENL CENTRAL I A  MUNI CENTRAL I A  I L  27 1 574 . 1 237 7 0 . 2ao .  1 . 82 2 . 6 3  
AGL l CS CLOW INTL PLAINFI ELD I l  235867 . 1 49355 . O .  2 . 66 2 . 56 
AGL RSV ROBINSON "UN I  ROBINSON I L 3 0 1 95 1 - 80488 . 3 1 2 .  2 . 1 2  2 . 54 
AGL FEP TNE ALBERTUS FREEPORT I l  2989 1 1 .  6 9 1 76 .  308 . 1 . 6 1  2 . 45 
AGL 1 2C ROCHEL L E  MUN ROCHEL L E  I L  280 1 1 5.  58893-. 2ao . 1 . 8 4 it  2 . 25· 
AGL IJX JACKSONVI L L E  "UNI JACKSONV I L L E  I l  1 7 9 37 2 .  1 39717 . 1 6 0 .  1 . 65 2 . 1 2  
AGL 3HW HOWEL L CHICAGO/BLUE ISLAND/ I l  1 62755 . 1 4 ' 1 8a .  o .  2 . 0 0  2 . 05 
AGl cn DIXON" I'IUNI -CHARLES R .  WAL GREEN FIELD DIXON Il 2304 7 9 .  57254 . 229 . t . 53it 1 . 9 1 -
AGL C09 "ORRI S  "'UNI MORRIS - I l  1 6785 9 .  87846 . 1 6 5 .  1 . 27- 1 . 70 -
AGl C I S  PEUN MUNI P EKIN I L  1 02975 . 1 3897 6 .  O .  3 . 6 5  t . 6 1  
AGl C45- WADDEL L MANITO I l  1 98U4 . 355 f t .  1 95 .... 1 . 26it 1 . 56· " 
AGl OlY OLNEY-NOBL E  OLNEY-NOBLE I l  1 1 5632 . 1 1 43 1 9 .  1 0 9 .  1 . 2 1  1 . 53 
AGL 06C CHICAGO/SCHAU"'BURG CHICAGO/SCHAU"BURG I l  1 00 0 0 5 .  1 257 1 2 .  O .  1 . 4 1  1 . 50 
AGL HS8 HARRISBURG-RAL EIGH HARRIS8URG I l  1 5900D.. 6 2836 . 1 52 .  1 . 35 1 . 47 
AGL 3LC LOGAN COUNTY L I NCOL N I l  1 6 3524 . 43793 . 1 6 0 . 1 . 1 0 1 . 38 
AGL OCO DACY HARVARD IL 1 499 1 5 .  48935. O .  1 . 59 1 . 32 
AGL SAR SPARTA COMrlUNI TY-HUNtER FIELD SPARTA I l  1 3a244 . 52033 . O .  0 . 32 1 . 26 
AGl 3K6 SHAFER "'ETIO EAST ST JACOB I l  1 076 1 0 .  68335 . O .  1 . 2 1  1 . 1 7 
AGl 2H3 FAIRFIELD nUNI FAIRFI ELD I L  1 2a6 1 6  • 35 1 24 .  " 0 .  0 . 90 1 . 0 9  
AGL l H8 CASEY HUN I CASEY I L  1 0289 3 .  46915 . 72 .  0 .82 1 . 0 0  
AGL C75 "'ARSHAL" COUNTY LACON I L  1 1 6265 . 2537 6 . 11 5.  0 . 17- 0 . "· 
AGL 2HO SHELBY COUNTY SHELBYV I L L E  I l  3 3  1 6 1 .  7 0 368 . O .  0 . 6 2  0 . 72 
AGl 1 "'0 CAIRO CAlRO I l  243 1 0 .  - 8 3 144 . O .  0 . 54 0 . 7 '  
AGL VLA VANDA L I A  nUNI VANDALIA I l  a 1 966 . 2426 3 .  80 . 0 . 59 0 . 7 1  
AGL MQ8 "ACOnB "'UNI CIPAL MACOMB I l  41'30 9 .  554a5 . O .  1 . 36 0 . 6 4  

\C AGL GRE GREENV I L L E  GREENVI L L E  I L  64720 . 268a3 . 58 . - 0 . 64 0 . 6 1  N AGL C80 WAGON WHEEL ROCKTON I L  667 0 5 .  240 1 0 .  66 . 0 . 47 . 0 . 60· 
AGL DKB DEKALB MUNI DEKALB I L  56176 . 3 184 1 . O .  - 0 . 62 0 . 5 9  
AGL C34 GIBSON C I TY "'UN I  GIlSON CITY I L  7 1 7 2 9 .  1 2824 . 7 0 .  0 . 45· 0 . 56* 
AGL C66 MONMOUTH "'UNICIPAL MONMOUTH I L  2868 0 .  55 1 93.  O .  1 . 05 0 . 56 
AGL C48 SANDWICH SANDWICH I L  5707 9 .  1 8632 . O .  0 . 58 0 . 5 0  
AGL C07 KEWANEE MUNI KEWANEE I L  3 2 1 1 1 .  39382 . O .  - 1 . 0 9  0 . 48 
AGL PRG EDGAR COUNTY PARIS I L  2550 1 .  46 979 . O .  1 . 06 0 .48 
AGL CTK INGERSOLL CANTON I L  36595 . 29345. - O .  1 . 18 0 . 44 
AGL H07 HIGHLAND-WI NET HIGHLAND l L  4402 2 . 1 9 1 6 0 .- O .  0 . 49 0 .42 
AGL l H2 EFFINGHAM COUNTY "�ORIAl EFFINGHA" I L  28590 . 334 1 1 .  O .  0 . 96 0 . 4 1  
AGl "30 "ETROPOL I S  MUNI "'ETROPOL I S  I L  1 8826 . 3 99 1 7 .  O .  0 . 33 0 . S9 
AGL 3 L F  L ITCHFI E L D  MUNI L I TCHFIELD IL 3 0 0 27 . 2 9 0 6 5 . O .  0 . 3 9  0 . 39 
AGL PPQ PITTSFIELD PENSTONE "UNI CIPAL P ITTSFIEL D IL 1 9708 . 3567 1 .  O .  0 . 71 0 . S7 
AGL C 1 3  OTTAWA OTTAWA lL 28087 . -265 1 5 .  O .  0 . 3S- D . 36 
AGl I ca COTTONWOOD ROCKFORD I L _  25076 . 27450 . O .  0 . 34 · 0 . S5 
AGL C95 WOODS F I ELD EAST "OL INE - XL " 3805 1 .  1 2420 . O .  0 . 39 0 . S4 
AGL CUL CAR"I "'UN I  CARMI l L  36 1 6 3 .  1 1803 . O .  1 . 37 0 . S2 
AGL H96 BENTON "'UNI BENTON I L  295 1 9 .  -1 7622 . O .  0 . 33 0 . S 1  
AGL C54 VALL EY SPRING VAL L EY 11,; 1 3292 . -3 1 40 0 . O .  0 . 24 0 . 30 
AGL DTG DWIGHT DWIGHT IL 2459 1 .  - 1 6 0 1 4 .  O .  0 . 28 0 . 27 
AGL STQ ROWE AVIATION 'STREATOR I L 1 St 1 5 .  26 186 . O .  0 . 23 0 . 27 
AGL - K06 GREATER BEARDSTOWN BEARDSTOWN I L  1 6450 . 1 50 08 .  O .  0 . 2 1  0 . 2 1  
AGL 3TV TA.YLORVI L L E  MUNI TAYLORVI L L E  I L  20638 . 1 0 95 9 .  o �  0 . 2 3  0 .2 1  
AGl C82 BRESSON A I RPORT COMPTON I L  1 6642 . 1 34 1 9 .  O .  0 . 2 0  0 .2 0  
AGL C4 1 PIPER PRINCETON I L  1550 3 .  1 30 48 . O .  0 . 1 9  o. " 
AGl 7 9I L  MILFORD "ILFORD I L  1 3337 . 1 50 1 2 .  o .  0 . 1 7 o .  " 
AGl. l C2 NEW L ENOX-HOWELL NEW L ENOX I L  1 80 1 5 .  1 1 20 2 .  O .  "0 . 2 0  O .  " 
AGL 3KK KANKAKEE kANKAKEE I L  20537 • 6 7 0 4 . O .  0 . 22 _ 0 . 11 
AGL COO "ERCER COUNTY ALEDO I L  1 6 0 0 6 .  997 6 .  O .  0 . 1 9  0 . 1 7  

:;) . -:-:".' ) ) - ) ) ) ) ' J  ) ) ) 
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AGL Ha4 FLORA MUNI FLORA 
AGL OCl WUHElI'lI F I ELD J O L I ET 
AGL OC8 SPOHNHOLTZ NEWARK 
AGL 1 02 MT CARMEL MUNI MT CARMEL 
AGL K96 TUSCOLA TUSCOLA 
AGL OC7 GRANDPA S '  FARM MEHDOTA MENDOTA 
AGL C5 1 HAVANA HAVANA 
AGL BDF RINKENBERGER BRADFORD 

AGL VPZ PORTER COUNTY MUNI VALPARAISO 
AGL GYY GARY MUNI GARY 
AGL EKM ELKHART MUNI ElKHlRT 
AGL BAK COLUMBUS BAKALAR MUNI COLUMBUS 
AGL OKK KOKOMO MUNI KOKOt10 , 
AGL RID RICHMOND MUNI RI CHMOND 
AGL 418 INDIANAPOL IS METROPOL I TAN INDIANAPOL I S  
AGL C6 S' PLYMOUTH MUNI PLYr.OUTH 
AGL A I D  ANDERSON MUNl ANDERSON 
AGL MZZ MARION MUNI MARION 
AGL 3FK FRANKLIN FRAtlKL I N  
AGL GSH GOSHEN MUNI GOSHEN 
AGL SMD SMITH FIELD FORT WAYNE 
AGL 05C GRI FFITH GRIFFITH 
AGL MGC MICHIGAN CITY MICHIGAN CITY 
AGL 122 RANDOLPH COUNTY WINCHESTER 
AGL 5t1 SKYWAY GREENI.aOOD 
AGL BFR VIRGIL I GRISSOM MUNI BEDFORD 
AGL ANQ TRI-STATE ST EUBEN COUNTY ANGOLA 
AGL UWL NEW CASTL E-HENRY CO . MUN I . NEW CASTLE 

\0 AGL 03C HUNTI NGTON MUN! HUNTINGTON 
u AGL ASW WARSAW MUNI WARSAW 

AGL C39 MICHIGAN CITY MUNI "ICHI GAN CITY 
AGL 313 SKY KING TERRE HAUTE 
AGL 3S" SHELBYV I L L E  MUN! SHELBYVILLE 
AGL 1 1 4  EAGLE CREEK AIRPARK INDIANAPOLIS 
AGL C6 2 KENDALLVILLE "UN I  KENDALLVI L L E  
AGL RCR FULTON COUNTY ROCHESTER 
AGL CFJ CRAWFORDSVILLE "UNI CRAWF.ORDSVlLLE 
AGL SER FREEMAN MUNI SEYMOUR 
AGL IWH WABASH "UN I  WAIASH 
AGL CEV METTEl F I ELD CONNERSVILLE 
AGL 3AR ARElZ LAFAYETTE 
AGL 1 9 9  ALEXANDRI A  ALEXANDRI A  
AGL SIV SUL L I VAN COUNTY SULLIVAN 
AGL 176 PERU ' MUNI PERU 
AGL IMS "ADIS02 fI1UNI rJADISON · 
AGL 12 1 INDIAN POL I S  BROOKSIDE AIRPARK I NDIANAPOL I S  
AGL 417 PUTNAM COUNTY GREEHCASTL E 
AGL OEA ONEAL VINCENNES 
AGL HNB . HUHTINGBURG HUIUINGDURG 
AGL Mex WHI T E  COUNTY f'IONTICEL lO 
AGL Ila HAPS .JEFFERSONVI L L E  
AGL ' 152 INDIANAPO L I S  TERRY INDIANAPOLIS 
AGL DCY DAV I ESS COUNTY WASHINGTOH 
AGL TEL PERRY COUNTY MUN I  TELL CITY 
AGL 501 KENTLAND MUNI KENTLAND 
AGL FRH FRENCH L ICK MUNI FRENCH L ICK 
AGL GGP LOGANSPORT MUNI LOGANSPORT 
AGL 3SY SPEEDWAY I NDIANAPO L I S  
AGL 3HO HOBART SKY RANCH HOBART 
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S153 . 1 67 1 3 .  O .  0 . 26 'd . " 
1 5�51 . 5046 . O .  0 . 1 6 I .  " 
1 337� . 4366 . O .  0 ;  1 4  0 . 12 ' 

1 1 0 II . 6 1 0 0 .  O .  0 . 1 3 1 . 1 1  
930 6 .  320 1 .  O .  0 . 1 0 . . .. 
4 0 97 . 5336 . O .  0 . 06 I . "  
4757 . 1 553 . O .  0 . 0 5 0 . 14 
1 08 9 .  355 . O .  0 . 0 1  0 . 0 1  

-
1 4 1 7513 . 2 97272 . 1 53 1 .  6 . 4 1  1 1  . 39 ' 
1 229950 . 2 1 0 965� 1 207 . 8 . 32· 9 . 57· 
7984� 1 .  239n8 . 837 . 6 . 05· 6 . 90· 
774227 . 2353 1 3 . 848 . 3 . 78 .  6 . 7 1  
6 182 1 9 .  208087 . 64 1 .  - S . 26 5 . 49 
6 1 46 0 3 .  1 320 1 2 .  
483706 . 186857 . 
458�2S . 1 82 1 50 .  
40562 1 .  1 14 1 1 4 .  
372994 . 1 65982 . 
36439&. 1 6 9867 . 
3906 1 7 .  90464 . 
3 1 656 9 .  1 5 0902 . 
326 930 . 1 0 0868 . 
229681 . ' 43404 . 
223881 . 1 44530 . 
222 1 1 1 .  1 44660 . 
240159 . t l 5584 . 
2301 1 9 .  1 1 551 0 . 
242307 . 8 1 943 . 
262.322 . 53394 . 
2223 1a.  a107 1 . 
260439 . 4UOl . 
1 9 1231 . I 1 la4 9 .  
226634 . 68962 . 
1 392 1 0 .  1 5080 1 .  
1 99732 . 86Ua .  
2 . 0810 .  425 1 1 .  
203264 . 4 0 383 . 
1 1 0 971 . 1 26450 . 
1 64497 . 5324 9 .  
1 2�325 . a8296 . · 

' 1 44 02 9 . 470 1a.  
1 5 1 1 53 .  28926 . 
1 27688 . 49086 . 
1 357 1 1 .  352 1 7 .  
1 1 236 1 .  57752 . 
1 29546 . 3723a . 

'1 28356 . 2350 1 .  
I �2759 . 2 1 35 1 . 

77it0 3.  56442 . 
a6801 . 4 5 1 02 .  
26990 . 1 02668 . 
8730 2 .  4 0574 . 
84874 . 2770a . 
sa069 .  4877 9 .  
��.366 • 432 1 4 .  
62582 . 4 1 718 . 
47403.  4493 1 . 
6944 1 . 22667 . 
6 1 �40 • 27508 � 

634 . 3 . 44 4 . 96 
498 . 3 . 25 4 .46 
415 . 2 . 32 4 . 26 
4 1 5 .  3 . 35· 3 . 85· 
3S6 . 2 . 1 7 3 . 58 
356 . 2 . 74· 3 . 55· 
405 . 1 . 69  3 . 20 
3 0 3 .  1 . 88 3 . 1 1  
3 3 1· .  1 . 84 2 . 84 
24 0 .  1 . 57 2 . 4a 
220 .  l . a , ·  2 . 45· 
20a . ' . 10· 2 . 44· 
245 . I . ao 2 . 37 
224 . l . a l  2 . 30 
245.  1 . 22 2 . 1 5  
260 .  1 . 70- 2 . "· 
230 . 1 . 2 1  2 . 06 
299 . . .  �, 2 . 02 
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AGL 1 0 1  BROWNSBURG BROWNSBURG I N  576 97 . 2 1 544 . 0 .  0 . 6 1  0 . 53 
AGL 3LP LAPORTE I'IUN I  LAPORTE I N  3449 3 .  4 0 458 . 35 . 0 � 36* 0 . 50. 
AGL 07 C AUBURN DEKALB AUBURN IN 40630 . 3424 5 . 2 5 .  0 . 36 0 . 50 
AGL FKR FRANKFORT MUNI FRANKFORT I N  48653.  24004 . 44 . 0 . 34  0 . 48 
AGL S lit  SHERIDAN SHERIDAN I N  1 60 49 .  5489 1 .  o .  0 . 35 0 . 47 AGL Cta LAKE VILLAGE LAKE VIL LAGE I N  4 9 55 3 .  1 6 1 75 . O .  b . 52 0 . 44 AGt C6 4 WAWASEE SYRACUSE I N  28 1 94 .  3597 6 . O .  0 . 3& 0 . 4S AGl 0 1 2  ARTHUR "UN I  BRAZIL IN 483 1 0 .  8"7 . 47 . 0 . 29 0 . 38 AGL OVO NORTH VERnON NORTH VERNON I N  42784 . 1 3968 . o .  0 . 45 0 . 38 AGL 3HI'I HALSMER LAFAYETT E 1 14  3424 1 .  22837·. 2 1 - 0 . 3 1 *  0 . 3$* AGL 183 SALE" MUNI SALEM I N  1 6 0 1 3 .  350 50 . O .  0 . 28 O .  Sit· 
AGl C 0 3  NAPPANee MUNI NAPPANEE I N  4 1 1 55 .  7689 . 38 . 0 . 26* 0 . 32· AGL 7 1 2  REESE "UNCl E  . IN 283 1 1 .  1 3 t 82 .  o .  0 . 32 0 . 28 AGL 7 15 HIGHLAND PERRYSV I L L E  IN 2859 1 . 1 1 a82 . o .  0 . 3 1  0 . 27 AGL 3C2 SHENK GARRETT I N  22738 . ! t 7 18 .  O .  0 . 24 0 . 2S 
AGL I 7t WESTFIEL D  WESTFIELD IN 2250 1 .  1 345 . O .  roo 0 . 23 · 0 . 20 
AGL 614 BOONE COUNTY L EBANON I N  225:=7 . 7353.  o .  0 . 23 0 . 20 
AGL 31 1 ELWOOD ELWOOD I N  1 94 4 0 .  1 0363 . O .  0 . 2 1  0 . 20 
AGL RZl JASPER COUNTY REKSSELAER IN 2 1 1 4 9 .  6904 . O .  0 . 2 1  0 . 1 9 
AGL PLD STEED FLO PORTLAND IN 887 1 .  1 1746 . O .  0 . 27 0 . 18 
AGt 4C4 ARENS FIELD WINAMAC IN 23468 .  4237 . 22 . 0 . 1 5* O . IS* 
AGL 6 1 3  RUZICKA KOkOtlO I N  1 97 0 0 . 6430 . S :  0 . 2 1  0 . 17 
AGL 7 1 1 KELL YS AlRt=IeLD MOORESVILLE IN 1 &908 .  6 1 73 . 0 . 20 0 . 1 7 
AGL C92 MENTONE MENTONE I N  1 5 1 50 .  4945 . o .  0 . 1 6  0 . 1 3 
AGL GFD POPE FIELD GREENFIELD IN 1 30 4 9 .  426 0 .  . o .  0 . 1 4 0 . 1 2 
AGL CItO "IL L ER BlUFFTON I N  1 399 1 .  4567 . ! h  D . t4 0 . 1 2 
AGL . C63 NEW CASTLE "'UNI NEW CASTl E  I N  1 3762 . 4492 . O .  0 . 1 4  0 . 1 2 
AGL 3C l MI SHAWAKA P1 LOTS CLUB ELKHART IN 1 0 8 1 9 .  29 1 4 . 30 . 0 . 20 0 . 09 
AGL 1 1 3  SHAWNEE PIUD BLOOI':FI ELD I N  9898 .  323 1 .  o .  0 . 1 0  0 . 09 
AGL 3 EV SKYLANE . EVANSV I L L E  I N  . "87 9 • .  3225 . o .  0 . 1 0  0 . 09 

\Q AGt. 142 PAO L I  "Utn PAOL I I N  7 3 1 8 .  346 9 .  D .  0 . 08 0 . 07 � AGt. I N02 POST-AIRe INDIANAPOL I S  I N  5655 . 1846 . D .  0 . 06 0 . 05 
AGL 6 7 1  o AND R A JRPA"K RUSHVILLE IN 1t082 . 1 333.  O .  . 0 . 04 1 . 04 
AGL 1 17 CLINTON . . CLINTON I N  295 1 . 961 . o .  0 . 03 0 .0 3  
AGL 1 1 1  JESSUP ANDERSON I N  2730 . . 891 . o .  0 . 03 0 . 02 
AGL 2IN2 "T COI'IFORT I NDIANAPOLI S  I N  1 09 3 .  303 . o .  0 . " *  0 . 0 ' . 
lGl 3AE ACE AIRPARK ANDE�SON I N  1 493 . 487 . o .  o . oz 0 . 0 1  

AGL t D2 "ETTETAL PLYMOUTH I'll 729lt07 . 1 7 0340 . 109 .  4 . 7 1 . 5 . 9S. 
AGL "70 IONIA COUNTY IONIA MI 560438 . 1 79064 . 591 . 2 . 86 4 . 9 1  
AGL 909 HASTINGS MUtit HASTI NGS MI 5 9 1 54 1 .  1 32339 . 624 . 4 . 1 0 4 .1 1  
AGl 092 CUSTER MONROE · HI 5 1 2475 . 116677 . 540 . 3 . Da 4 . 65 
AGL II'IT FORD I RON MOUNTAIN'KINGS�OR I'll 5 1 2338 . 1 88 1 6 1 .  550 . Z . 86 4 .6 5  
AGl 098 ROMEO ROI'IEO . MI 528660 . 1 6 0606 . 5 1 4 .  3 . 54* 4 . 5S. 
AGl 3TR J ERRY TYLER M�L N I L ES 111 459840 . 1I07S8 . �S7 .  2 . 32 4 . 26 
AGl ADG THE LENAWEE COUNTY ADRIAN 111. 54074 1 .  964 1 1 .  566 . 2 . 89 . 4 . 23 
AGl 2G5 GROSSE I l E  I'IUNI DETROIT'GRDSSE I L E  MI · 5 18 S 1 1 .  1 12848 . · 369 .  S . 59· 4 . 1 9· 
AGL CI'IX HOUGHTON COUNTY I'I£MORIAl HANCOCK HI 4378 1 3 .  1 7575 1 .  472 . 2 . 02 4 . 0S 
AGl 3HE LIVI NGSTON COUNTY HOWELL 111 43088 4 .  t653ltO . 429 . 2 . 56 3 . 96 
AGl 400 ABRAMS MUN I  GRAND L EDGE MI 492496 . . 85765 . 3 1 6 . 3 . 07* · 3 . S'. 
AGl 702 OAKLAND-TROY TROY MI 455087 . 1 1 3 1 3 1 . lt55.  3 . 04* 3 . 7S. 
AGl . 001  SOUTH HAVEN MUNI SOUTH HAVEN I'll 469238 . 8 1868 . 490 . 2 . 44 3 .66 
AGL GlR OTSEGO COUNTY GAYLORD I'll 37397 1 .  1 67864 . 3 97 .  2 . 45  . 3 . 60 
AGL 503 OWOSSO CITY OUOSSO �1I 4 5 1 588 . 80 1 0 1 .  458 . 2 . 37 3 . 53 
AGL PHN ST·  CLAIR COUNTY INTL PORT HURON MI 4 1 1 lt 06 . 76333 . 380 . 1 . 92 3 . 24 
AGl "14M MENOMINEE-"ARINETTE TWIN COUNTY MENOMINEE I'll 323328 . 1 59026 . 341 . 2 . 28 3 � 20 
AGL 3CI'I JAMES CLEMENTS MUNI BAY CITY MI '33325 3 .  1 35338 . 323 . 2 . 34* 3 . 1 1 1 
AGl ESC DELTA COUNTY ESCANABA I'll 305723 . 1 55lt9 1 .  3 1 1 .  . 2 . 05 3 . 06 
AGL C 1 9  TULIP CITY HOLLAND I'll 2 9 7 40 0 . 1 32 1 34 .  295 . 2 . 1 7· Z�S51 
AGl Y47 OAKLAND SOUTNWEST NEW HUDSON I'll 2880 6 1 .  1 1 7 9 6 0 . 278 . 2 . 0 S- 2 . 7 0 '  

.... "). �.�\ •.. ,,,,- ,-�'," . , '  . .. ",:). >'_._�i_ '  . ) '} ) ; ) ') ) ) ') 
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AGL YI4 MACKINAC ISL AND MACKINAC ISLAND 
AGL C9 1 CASS COUNTY MEML DOWAGI AC 
t.GL 5G9 WAGON WHEEL LAMBERTVI LLE 
AGL O G9 SAL EM SALEM 
AGL PLN EmtET COUNTY PEllSTON 
AGL ACB ANTR IM COUNTY 8EllAIRE 
AGL AMN GRATIOT COMMUNI TY ALM� 
AGL 501 BROOKS FIELD MARSHAll 
AGL 095 DUPONT-LAPEER L APEER 
AGL Y I 5 CHEBOYGAN CITY-COUNTY CHEBOYGAN 
AGL aD4 SPARTA SPARTA 
AGL IWD GOGEBIC COUNty I RONWOOD 
AGL UIZ B ERZ-rtACOMB UT ICA 
AGL MQT MARQUETT E  COUNTY MARQUETTE 
AGL MOP MT P L EA5ANT MUNICIPAL MT PL EASANT 
AGL MBL MANI STEE CO . -8LACKER MANISTEE 
AGL 3GM' GRAND HAYEN MEML AIRPARK GRAND HAVEN 
AGL 09G MASON J EWETT FIELD MASON 
AGL CVX CHARLEVO IX .,UtU CHAR LEVOIX 
AGL 07G FITCH H B EACH CHARLOT TE 
AGL 350 PADGHAM FIUD A l l EGAN 
AGL 3TE AL MEYERS T ECUMSEH 
AGL CAD WEXFORD COUNTY CADI LLAC 
AGL CIU CHIPPEWA COUNty I NTERNATIONAL SAULT STE MARI E  
AGL 6D9 I OSCO COUNTY EAST TAWAS 
AGL Y85 HI L L SDALE MUNJ HI L LSDAL E  
AGL 38B B I G  BEAVER TROY 
AGL 6D6 GREENV I L L E  "UNI G�EENV I L L E  
AGL 0 1 3  "CKINLEY FRASER 
AGL 77D ROB EN-HOOD B I G  RAP I DS \Q AGL 3F" FREMONT MUN I r:REMONT I.n 
AGL 096 BRANCH COUNTY "EflSORIAL COLDWATER 
AGL ISQ SCHOOLCRAFT COUNTY MANISTIQUE 
AGL SJX BEAVER ISLAND ST JAMES 
AGL I RS KIRSCH MUNI STURGIS 
AGL Y93 ATLANTA MUN I  ATLANTA 
AGL 3BS JACK BARSTOW "IDLAND 
AGL 13D MACKINAC COUNTY ST I GNACE 
AGL ERY LUCE COUNTY HALE NEWBERRY 
AGL 78D CARO "UNI CARO 
AGL 1 "16 ROSEDAL E SAULT STE "AR I E  
AGL 087 HARBOR SPRI NGS HARBOR SPRINGS 
AGL 3SG HARRY W .  BROWNE SAGINAW 
AGL 570 "ACOMB NEW HAVEN 
AGL 76G MARINE C ITY MARINE CITY 
AGL 43G LARSEN A I R  PARK BELLVILLE 
AGL GDW GLADWIN GLADWIN 
AGL 3NP BELFORD MAULE FI ELD NAPOLEON 
AGL I G4 SPENCER FIELD WIXOM 
AGL 76D HURON COUNTY "EMORIAL BAD AXE 
AGL HAl THREE RIVERS MUNICI PAL DR HAINES THREE RIVERS 
AGL COS SOUTH KENT ,GRAND RAP IDS 
AGL , 6 1 D  OTSEGO-PLAINWELL MUNI PLAINWEL L 
AGL LDI'I MASON COUNTY LUDINGTON 
AGL 99G CAIUS SOUTH ROCKWOOD 
AGL 2DB DAVI S EAST LANSI NG 
AGL C2a NEWAYGO N EWAYGO 
AGL 1 3C LAKEV I EW  LAKI!V I EW 
AGL 37G AL"ONT ALMONT 
AGL 8FA BOYNE "OUNTAIN BOYNE FALLS 

c ( 

"I 292134 . 1 07 1 47 . 
MI 3 1 2615 . 77a7 1 .  
MI 3 0 1 285.  539 1 3 . 
MI 30005 9 . 542 0 5 .  
IU 2 0 9 1i95 . 1 375 1 1 .  
t"II 1 9906 9 .  1 39642 . 
HI 2017 7 4 .  1 297 0 9 . 
t"II 26267 3 .  53 1 7 5 .  
I'll 256557 . 573 1 2 .  
MI 1 7 904 3 .  1 34572 . 
"'I 1 68�6 1 .  1 34965'. 
MI 1 6 335 1 . 1 33637 . 
t"Il 22768 1 . 59436 . 
MI 1 24791 .  1 46095 . 
MI 224732 . 43206 . 
MI 2 0886 5 .  5597 1 . 
MI 1 9175 9 .  ,5436 7 . 
MI 206337 . 36437 . 
MI 1 309 05 . 1 023 1 5 .  
111 1 7776 9.  527 98 . 
MI 1 78 37 9 .  42722 . 
MI 1 696 1 3 .  32a57 . 
MI 1 1 6 09 1 . 5285 1 .  
tu 4 9797 . 1 1 6a76 . 
"I 1 37434 . 2426 3 .  
MI 1 34496 . 2'4742 . 
"I 1 1 3638 .  37094 . 
"I 364 1 6 .  1 1 39 1 2 .  
MI 9 0044 . . 4792 5 .  
"I 91737 • 35a4a . 
IU 1 0  962 . 23008 . 
"I 75086 . 4 1 686 . 
"I 9337 1 .  20 1 74 .  
MI 564 9 .  1 07207 . 
1111 349 1 5 .  683 1 8 .  
"I 4540 . a5759 . (11 67842 . 22 1 24 .  
1111 1 0690 . 74537 . 
1111 5926 5 .  1 64 0 2 .  
I'll 58975. 1 04 1 6 .  
HI O. 63329 .· 
ttl 959 1 . 5056a . 
"I 43624 . 1 424 1 .  
MI 4 0684 . 1 '5 94 .  
ttl 34 1 6a .  la242 . 
"I 3988a . 1 3020 . 
"I . 36 1 86 . 1 43 1 4 .  
'ftI . 36813 . 1 2039 . 
"I 357 0 4 .  1 3225 . 
MI 3 1394 . "1 6 034 .  
MI- 29355 . 1 9042 . 
'tI 350 3 1 . '  1 ' 435 . 
"I 34 1 87 . l 1 t 5 9 .  
I'll 28477 .  1 4 1 7 1 .  
ttl 2 9744 . 97 0 9 .  
HI 27724 . 904 9 .  
MI laa58 . 1 7 926 . 
"I 24434 . 1 1 56 6 .  
"I 2305 1 .  1 0 . 47 . 
f"Il 27392 . 4a 1 2 .  

( 

297 . 2 . 1 '. 
3 1 � .  2 . 1 3. 
2 9 1  • . 1 =la. 
290 . 1 . 17. 
239 . ' 1 . 29 
20 1 .  1 . 71 
2 1 3 .  1 . 39 
279 .  1 . 1 ' 
25 1 .  1 . 65· 
209 . 1 . 34 
1 67 . 1 . 53. 
1 51 .  1 . 6 1  
227 . 1 . 46 

O .  1 . 1 1  
22' .- 1 . 1 4 
228 . 0 . 98 
1 9 1 . 1 . 30. 
203 . 1 . 3 1 .  
1 35 .  0 . 9 1  
. a 9 . 0 . a3 
1 94 .  0 . 67 
1 6 4 .  1 . 07. 
l l tt .  0 . 66 

o .  0 . 93 
1 35 .  0 .a7. 
1 32 .  0 . a5. 

O .  1 . 1 9 
Q .  0 . a2 
O .  1 . 0 1  

94 . 0 . 6 7 ·  
1 0 9 .  0 . 46 

4 9 .  0 . 59 
98 . ·  0 . 39 

O .  ' 0 . 56 
o .  t . 34 
o .  1 . 36 
t . , 2 . 1 5  
o .  0 . 37 

5 0 . 0 . 34 
sa . 0 . 37 .  

O .  0 . 21 
o .  0 . 21 
o .  1 . 0 6  
O .  0 . 42 
o .  0 . 3a 
O .  0 . 4 1  
O .  0 . 39 
o .  0 . 3a 
O .  0 . 37 
o .  0 . 35 
o .  0 . 98 
O .  0 . 37 
0 .' 0 . 36 

l 
:'-1 

�.". ; '  
2 . 59· :� 
2 . 36* " 

2 . U· 
I 

2 . 3 1  
2 . 25 
2 . 25 
2 . 1 0  
2 . 0 9* 
2 . rl 
2 . 02· 
1 . 98 
1 . 9 1  
l .ao 
1 . 71 
1 . 76 

·1 . 61* 
1 . 6 1 .  
1 . 55 
1 . 53 
1 . 47 
1 . 35* 
1 . 12 
1 . 1 1  
1 . 07. 
1 . 06 *  
1 . 0g 
1 . 0 
0 . 92 
0 .a7· 
0 .14 
0 . 71 
0 . 75 
0 . 75 
0 . 69 
0 . 6 0  
0 . 6 0  
0 . 57 
0 . 50 
0 . 46-
0 .�2 
I . U  
O . �I 
0 . 37 
0 �35 
0 . 35 
O . 3� 
o . n 
0 . 33 
0 ;32 
0 . 32 

' O . S ,  
0 . 30 

I .  0 . a7 ' . 0 . 21 
o .  0 . 3 0  0 . 26 
o .  0 . 2a 0 . 24 
o .  o . �3 0 . 24 
D .  0 . 27 0 . 24 
O .  .0 . 24 0 . 22 

27 . 0 . 1 7· 0 . 2 1 -



AGL Y3 1 WEST BRANCH COMMUNITY WEST BRANCH "I 2 3551 . 7689 . O .  0 . 7 9  0 . 2 '  
AGL 7YO TIMBERS SKY CAMP SOUTH BRANCH IU 8 32 7 . 23633 . O .  0 . 1 6 0 . 2 '  
AGL D I S  LAKE ISABELLA LANDING AREA WEIDMAN "I 8236 . 20 991 . O .  0 . 1 5  0 . 1 9  
AGL 42C WHI T E  CLOUD L.:H ITE CLOUD MI 1 8 24 4 . 8458 . O .  0 . 20 O .  I S  
AGL OGM O"TONAGON COUNTY ONTONAGON I'll 2 1 84 5 .  39 1 0  • 2 1 .  0 . 1 4 - 0 . "-
AGL 39C OS EllA THREE OAKS "I 1 9033 . 62 1 3 .  O .  t . 1 9  0 . 1 7 
AGL 5D7 "IlAtI MI LAN IU 1 8 4 9 3 .  6036 . O .  0 . 1 9  O • •  , 
AGL Y83 SANDUSKY C I TY SANDUSKY "I 1 57 5 3 . 76 4 5 .  O .  0 . 1 7  0 . 1 6 
lGL Y94 EAST JORDAN CITY EAST JORDAN M I  1 30 9 0 . 9502 . O .  0 . 1 5  O .  I S  
AGL 44G BETZ BL ISSFI ELD fill 1 6 6 5 1 . 5435. O .  0 . 1 7 0 . 1 5  
AGL 4 0C WATERV L I ET MUNI .. JAT ERV L I  ET til 1 53 0 3 . 57 1 9 .  O .  0 . 1 6  0 . 1 4 
AGL 48D CLARE "UNI CLARE 1''11 1 2582 . 6 6 1 0 .  O .  0 . 1 4 0 . 1 3 
AGL Y9 1 HOME ·ACRES SKY �ANCH LAKE CITY til 1 29 � 2 .  6 303 . O .  ,0 . 1 4 0 . 1 3  
AGL Y I 7  ACI'IE SKYPORl ACME til 1 3 386 . 4 6 3 3 .  O .  0 . 1 " 0 . 1 2 
AGL 4 1 C  WAYLAND I'IUN I WAYlAND I'll 1 36 6 7 . 446 1 . O .  0 . 1 4 0 . 1 2 
AGL 65G I'IAP L E  GROVE Fo�Jl EIVI L L E til I lt I C4 . 4604 . O .  "' 0 . ' " 0 . 1 2 
AGL Y66 DRUrmOND ISLAND DRUr�lOND I SLAND I'll 846 9 .  7 6 4 0 . O .  0 . 1 1  O . . .  
AGl CO l PI LOT COUNTRY COOPERSVi l L E  I'll 1286 5 . 4 1 99 .  O .  0 . 1 3  0 . 1 1  
AGL ,.5G HYNE FIELD BRIGHTON I'll 1 2795 . 4 1 78 . O .  0 . 1 3  0 . 1 1  
AGL SSG ARNOLD FIELD C�05WEll I'll 1 1 891 . 388 3 . o .  0 . 1 2 0 . 1 0  
AGL 88G GRADOlPH F L D  PETERSBURG til 1 1 897 . 3883 . O .  0 . 1 2  0 . 1 0  
AGL Hltl PARK TOWNSHIP HOLLAtlD til 2 1 . 1 3503 . O .  0 . 05- 0 . 0 9' 
AGL 3D4 C ITY-COUNTY FRANKFORT "I 356 9 .  7433 . O .  0 . 06 0 . 07 
AGL 24C lOWEll C I TY LOl�Ell til 8327 . 27 1 8 .  O .  o . oa 0 . 07 
AGl t8G S EBEWAING SEBEWAING "I 6335 . 223 1 . O .  0 . 07 0 . 06 
AGL RCT MIL L ER F I EL D  REED CITY "I 6476 . 2 1 1 3 .  . O .  0 . 07 0 . 06 
AGL 3RC ROSCOMMON CO"S&RVATION ROSCOf'"JtON ttl 6766 . 22 0 9 .  O .  0 . 07 0 . 06 
AGL IOD CLARE COUNTY HAr.RISON I'll 5 7 3 9 . 1 87 S .  o .  0 . 06 0 . 05 
AGl o tC AUSTIN LAKE KALAMAZOO PlI 374 9 .  1 224 . O .  0 _ 0 4  0 . 03 
AGL D l a  DOWNWIND ACRES WIL L I S  Pl I  2 593 . 848 . O .  0 . 0 3 0 . 02 

\Q 
'" AGL ANE ANOKA COUNTY-8LAIN� ARPT ( J ANES F I EL D )  "INNEAPOL I S  "N 1 6858 1 3 .  4 02 1 90 .  1 76 7 . 1 1 . 7a- 1 3 .a7. 

AGL 2 1 D  LAKE ELMO 5T PAUL "N 1 47 6 545 . 307 368 . 1 4 1 � .  , 9 . 32* 1 1 . a s .  
AGL D97 SOUTH ST PAUL MU�t-RICHARD E FLeMING FLD SOUTH ST PAUL I1H 987 C86 . 1 8 47 6 2 . 945 . 6 . 1 5* 7 . 7 9' 
AGL I NL FAL L S  INTL I NTERNAT IONAL FALLS "" 863829 . 2 ;57896 . 9 1 1 .  3 . 63 7 . 32 
AGL HIB CHISHOLM-HIBBING HIBBING "N 7 0 7556 . 2 1 55 6 6 . a34 . 3 . 47 6 . 1 3 
AGL GPZ GRAND RAPI DS ITASCA COUNTY GRAND RAPIDS "" 6 7 0 368 . 2 1 3486 . · 678 . 3 . 4 1  5 . 87 
AGL MKT "ANKATO MUNI "ANKATO "M 586 035 . 2 0 1 1 35 . 6 1 2 .  3 . 32 5 . 23 
AGL BRD BRAIHER D-CROW WINe CO/WAL TER WI ELAND FLO B�AINERD MN 4 9826 1 .  1 t�650 . �37 . 2 . 56 4 . 54 
AGL AXN CHANDLER FIELD ALEXANDRI A  M" 38564 6 . 1 5 92 0 9 .  346 . 2 . 90 3 . 62 
AGl OWA OWA TONNA MUtl! OWATONNA MN 373933 . 1 6 6 0 52 � 374 .  2 . 6 1  3 . 5 9  
AGL PKD PARK RAPIDS "UKl PARK RAPIDS "N 337899 . 1 53 1 53 .  4 4 9 .  1 . 6 1  3 . 26 
AGl FRM FAIRI'IONT MUNI FAIRJIIOHT "N 3 1 1 56 5 .  1 56 7 94 . 3 1 7 .  1 . 96 3 .  " 
AGL TVF THI EF R I V ER FAL L S  R EGIONAL THI EF RIVER FAL L S  MN 3026 6 2 . 1 48 1 2 3 .  3 1 1 .  2 . 0 1  3 . 00 
AGL "ML "ARSHAL l  ttUN I-RYAN FIELD "ARSHAn "N 2 9 1 6 04 . 1 5348 9 .  33 1 .  1 . 99 2 . 96 
AGL I L L  W I ll"AR I1UN I  WIL Lf'IAR MN 3 0 4 93 9 .  1 02417 . 2 96 . 1 . 7 6  . 2. 7 1  
AGL EVPI EVELETH-VI RGINIA "UNI EVELETH "N· . 30S6 9 1 .  7 6 1 46 . 3 1 2 .  1 . 4 0  2 . 56 
AGL BDE BAUDETT E  INTL BAUDETTE MN 27 3 3 0 5 . 84a95 . 2 6 2 .  2 . 40 2 . 31 ' 

AGL BJI BE"IDJI MUNI BEMIDJ I nN 20234 3 . 1.39 0 2a . 1 8 6 . 1 . 37 2 . 2  ' 
AGL AEL AL BERT L EA MUNI ALBERT L EA I1t' 1 9 1 55 3 . 1 0 9 1 56 .  1 6 6 .  1 . 2 9  2 · 1l1 , 
AGL COQ CLOQUET CARLTON COUNTY CLOQUET MN 234487 . 4,97 1 5 .  240 . 1 . 0 6 t . a . ,  
AGL OTG WORTHINGTON "UNI WORTHINGTON MN 1 6884 5 . 1 04248 . 1 59 .  1 . 26 l .a l  
AGL AU" AUSTIN MUNI AUSTIN MH 227488 . 42 1 24 .  2 1 8 .  1 . 3 0  1 .7 9  
AGL ELO ELY "UNI ELY "N 1 68027 . 98 1 7 1 . 1 6 5 .  1 . 08 1 .;77 
AGl ULt, NBa UL" "UNI NEW UL" MN 1 32 1 02 .  ' �7 113 . 1 34 .  1 . 1 8 1 . 72 
AGL Y 1 2  AIRLAKE I NDUSTRI A L  PARK LAKEV I L L E  MN 1 9968 9 .  5 9 37 1 .  1 9� .  1 . 38* ' . 72-
AGL ROX ROSEAU "UNI ROSEAU MN 1 35522 . 8 3826 . 1 28 .  0 . 94 1 .46 
AGl B8&·· BENSON "UNI BENSON "N 1 3 9765 . 7 6 9 6 5 .  • 1 7 .  1 . 28 1 .44 
AGL LXL L ITTLE FAL L S-MORRISON COUNTY L ITTLE FALL S  rota 1 59452 . 4 5 0 08 . 1 9 1 . ' 1 . 30 1 . 36-
AGL PIL.:" WINDOM PlUN I  WINDO" I1N 1 4 048 I .  6 0 06 4 . 1 4 0 .  0 . 9 0 1 . 3 3  

) ) ) J ) ) ) . ) ) ) ) 



c c c c c c c 

AGL FFM FERGUS FA l l S  MUNI-EINAR MICKELSON FLD FERGUS FAl l S  
AGL DNA WI NONA MUN I -MAX CONRAD FLD WINONA 
AGL MVE MONTEVI DEO-CHIPPEWA COUNTY MONTEVIDEO 
AGL Y25 GAT EWAY NORTH I NDUSTR I A L  ANOKA 
AGL PQN P IP ESTONE MUNI PI PESTONE 
AGl Dll DETROI T LAKES DETROIT L AKES 
AGL MJQ JACKSON MUN I  J ACKSON 
AGL CKH CROOKSTON MUNI K IRKWOOD FLO CROOl\.STON 
AGL MOX MORRI S  t1UNI f'lORRIS 
AGL Y39 OL IVIA MUNI OL I V IA 
AGL RWF R EDWOOD FAL LS f'lUN I  REDWOOD FAl l S  
AGl FBL FARJ8AUL T 1I1UNI FARUAUL T  
AGL SAZ STAPL ES MUNICIPA L  STAPLES 
AGL HCD HUTCtfINSON MUN I  HUTCHINSON 
AGL Y33 t1APLE LAKE MUtl! f'lAP L E  L AKE 
AGL A U A ITKIN f'lUN I CIPAL A ITKI N 
AGL GRM D EVILS TRACK "UN I GRAND MARAI S  
AGL 03 1 RED WING MUHI RED WING 
AGL 1 00 WINSTED I'IUNI WI NSTED 
AGL 8n L EADERS CL EAR LAKE CLEAR LAKE 
AGL ACQ WASECA I1UNI WASECA 
AGL ayo BLUE E.RTH I'IUNI BLUE EARTH 
AGL Y6 3 ELBOW LAKE MUNI ELBOW LAKE 
AGL 0 1 4  FERT I L E  MUN I  FERTI L E  
AGL 20Y FLYNNS fI ELD f'lONTI CEL l O  
AGl 8Y2 BUFFALO MUNI BUFFALO 
AGL 1 4 0  PRINCETOtl MUNI PR INCETON 
AGL 036 SKY HARBOR DULUTH 
AGL CBG CAt1IRIOOE t1UNI CAf1BRIDGE 

.0 AGL 64Y WADENA f'lUNl WADENA 
" AGL Y68 TRACY MUNI TRACY 

AGl RAD WARROAD INTL-SWEDE CARLSON FIELD WARROAD 
AGL 0 1 9  LUVERNE "UNI LUVERNE 
AGL 25D FOREST LAKE FOREST LAKE 
AGL 74Y NORTHPORT WHITE lEAR LAKE 
AGL 033 LONGVI L L E  MUNI LONGVIL L E  
AGL Y6 9 L I TCHFI E L D  MUNI L I TCHFIELD 
AGL 9Y7 FOSSTON MUNI FOSSTON 
AGL SYN CARL ETON STAHTON 
AGl 1 4Y TODD FI E L D  LONG PRAIRIE 
AGL ' 024 ORTONVI L L E  MUNI ORTONV I L L E  
AGL 54Y RUSH CITY t1UN I  RUSH CITY 
AGl CHU HOUSTON COUNTY CAL EDONI A  
AGL 1 06 HECTOR MUNI HECTOR 
AGL Y5a S LEEPY EYE I'IUNI SLEEPY' EYE 
AGL Y29 G L ENCOE MUN I  GLENCOE 
AGL Da , RED LAKE FAL L S  "UNI RED LAKE FAllS 
AGL 530 GLENWOOD MUN I  GLENWOOD 
AGL 0 4Y NAWLEY I'IUNI HAWLEY 
AGL D4 0 ST JAMES MUN I  ST JAMES 
AGL DOO HORMAN COUNTY ADA-TWIN VALL EY ADA - TWIN VAL L EY 
AGL 0 3Y HALLOCK MUNI HAL LOCK 
AGL 1 2Y l E  SUEUR MUN I  l E  SUEUR 
AGL a7D DODGE COUNTY DODGE CENTER 
AGL ORB ORR REGIONAL ORR 
AGL DXX DAWSON-MAD ISON-LAC qUI PAR L E  COUNTY MADISON 
AGL 49Y F I L LMORE COUNTY PRESTON 
AGL 042 SPRINGFIELD I'IUNI SPRI NGFI ELD 
AGl 76Y B ENSON WHI T E  BEAR L AK E  
AGl 61Y WEL LS I'IUN I  WEL L S  

c c 

MN 55305 . 1 234 1 5 .  
MN 1 34482 . 434a l . 
f'lN ' 4 1 14a . 2460 1 .  
IIIN 1 1 6423 . 24699 . 
MN 2226 3 .  1 0732a . 
MN 22 1 58 .  1 03a24 . 
f'1H 1 0 ' 444 . 1 7625 . 
f'lN 5263 1 .  57 1 8 5 .  
MN 6 7 l 1 a .  2224 0 .  
f'lN 55 1 8 1 .  2909!) .  
MN 3323 1 .  2a7 0 1 .  
MN 4054 I .  13232 . 
MN 4336 4 .  7 986 . 
MH 306 1 0 .  2 0 9 1 8  • 

MN 2 9 1 5 9 .  1 8 0 0 2 . 
MN 3 1 1 1 4 .  1 0 1 57 .  
M" 32996 . 5305 . 
f'1N 25602 . 1 20 5 9 . 
t:H 28932 . 9444 . 
MN 285 1'3 .  9307 . 
MH 2 0 0 34 . 1 5 32 1 . 
MN 2627 0 . 8575 . 
filN 2477 3 .  80a6 . 
f'lN 2 0 7 3 9 .  1 2233 . 
f'I" 2347 9 .  7664 . 
I'IH 23aO I .  6 322 . 
MN 2 3 1 4 1 .  7553 . 
t:N 2 1 1 1 4 • .  6a9 1 -
f'lN 2 0na . 67a5 . 
MN "'996 . a69 1 .  
reN 1 0407 . 1 4644 . 
MN 1 1 56 .  1 74 ' 4 .  
MN 1 0 ' 44 .  1 336a. 
IIIN 1 7a27 . 58 1 9 . 
raN 1 1577 . 6 0 6 3 .  
1'1" 1 7075 . 557 2 . 
MN 1 6763 . 547 1 .  . 
f'lN 1 47a I .  73 1 9 .  
MN 1 55 1 3 .  5 0 6 4 . 
MN ' 273 1 . 6650 . 
f'lN 1 5250 . 4978'. 
MN 1 3236 . 4320 . 
MN 1 4794 .  379 3 .  
tIN ' 206 1 .  3937 . 
ttN ' 2762 . 4 1 66 .  
MN 1 220 1 . 3913 . 
I'IN 1 2996 . 4 24 3 .  
'M" ' 3222 . 3 1 a  I .  
MM . 1 1 0 08 . 3593 . 
M" 1 1 1 44 .  3638 . 
11M 1 1 448 . 3737 . 
MN 6 723 . 7 2 1 3 .  
MN 1 0 373 . 3386 . 
M" 1 1 1 32 .  286 4 .  
MN 1 0295 . 336 0 .  
MN 9936 . 324 3 . 
MN 1 056 1 .  3447 . 
MH 89 1 2 .  2 90 9 .  
M" 856 5 .  27 96 . 
MN 7594 . 247 9 .  

( 

O .  1 . 06 
1 20 .  t • I I  
1 37 .  1 . 97 

a l . 0 . 74. 
O .  0 . 6 3  
o • •  0 . 60 

98 . 0 . 7 0  
o .  0 . 6 7 

6 1 .  0 . 47 
1 93 .  1 .  34 

2 .  1 . 23 
O .  1 . 55 

3 9 .- . 0 . 28 
O .  0 . 34 

7 5 . 0 . 54 
O .  0 . 85 

3 1 . 0 . 24 
O .  0 . 27 
O .  0 . 29 
O .  0 . 28 
O .  0 . 7 1  
O .  0 . 26 
,0 . 0 . 25 
O .  0 . 23 
O .  0 . 23 

. 7 0 .  0 . 41 
O .  0 . 23 
O .  0 . 2 1  
o .  0 .2 1  
O .  0 . 1 9 
O .  0 . 1 4 
O .  0 . 1 3 
o .  o .  ' 4  
O .  0 . 11 
O .  0 . 1 9 
o .  0 . 1 7  
O .  0 . 1 6  
O .  0 . 1 6 
O .  0 . 1 5 
O .  0 . 1 4 
O .  0 . 1 5 
o .  0 . 1 3 

5 0 . 0 . 33 
o .  o .  ' 2  
O .  0 . 1 3 
o .  0 . 1 2 
O .  0 . 1 3 

55 . 0 . 29 
O .  0 . 1 1  
O .  O .  " 
O .  0 . 1 1  
o .  0 . 2 0  
o .  0 . 1 0 

37 . 0 . 24 ' 
o .  0 . 34 
o .  0 . 1 0  
o .  0 . 1 1  
o .  0 . 09 
O • .  0 . 09 
o .  o . oa 

1 . 1 9 
1 . 1a 
, . 1 1  
0 . 94* 
8 .&6 
l . a4 
1 . 79 
0 . 73 
0 . 59 
0 . 56 
0 . 4 1  
0 . 36 
0 . 34 
0 . 34 
0 . 3 '  

c � I 
I 

0 . 27 ' 
0 . 26 
0 . 25 
0 . 25 
0 . 25 
0 .23 
0 . 23 
0 . 22 
0 . 22 
0 . 2 1  
0 . 2 0  
0 . 20 
0 . 1 9 
O .  ' I  
0 . 11 
0 . 17 
0 . 17 
o .  " 
O .  " 
0 . 16 
0 . 15 
0 . 15 
0 . 1 5 
O .  I'  
0 . 1 3 
D . 13 
0 . 12 
D . 12 
o .  " 
o .  " 
o .  " 
o .  " 
o .  " 
0 . ' 0 
0 . 1 0 
1 . 1 0  
0 � O9 
0 . 09 
0 . 09 
0 �O9 
0 �89 

· 0 :0 9  
0 . 01 
o . oa 
0 . 07 



AGL 
AGL 
AGL 
AGL 
AGl 
AGL 
AGl 

AGL 
AGL 
AGL 
AGl 
AGl 
AGL 
AGl 
AGl 
AGL 
AGl 
AGL 
AGl 
AGL 
AGl 
AGL 
AGL 
AGL 
AGL 
AGL 
AGl 
AGL 

'D AGL Q:) AGl 
AGL 
AGL 
AGL 
AGL 
AGL 
AGl 
AGL 
AGl 
AGL 
AGL 
AGL 
AGL 
AGL 
AGL 
AGL 
AGL 
AGL 

AGl 
ACL 
AGL 
AGL 
AGl 
AGL 
AGL 
AGL 
AGl 
AGL 
AGL 

) 

1 90 "ORA "UNI 
62Y TWO HARBORS MUNI CIPAL 
S8Y S I LVER BAY "UN I 
7 0Y WHEATON MUN I 
6 0 1  BROOTEN r.UN I 
06Y HERMAN "UNI 
6MN5 "AHNOMEN COUNTY 

JMS JAMESTOWN MUNI 
OVL DEVILS L AKE MUNI 
DIK DICKINSON r.UtI I C I PAL 
DU BOWMAN MUNI C IPAL 
RUG RUGBY MUIi! 
Y 1 9  MANDAN "LIN I 
GAF. GRAFTON MUN! 
608 BARNES COUNTY MUNI C I PAl 
HEI HETTINGER MUNICIPAL 
06 3 
06 0 

BRECKEH_I DGE-WAHPETO" INTERSTATE 
TIOGA "UNI . 

00 9 BOTTINEAU "UNI 
055 LANGDON MUNI 
06D ROL L A  HUNt 
ND34 L ISBON MUNI 
3NDO VINCE 
N03 1 L ARIMORE "UNt 
l ND3 HAMRV FIELD 
080 STANl EV MUNI 
V36 "OHALl MUNI 
PMB PEMBINA MUN t 
N044 "OTT MUNIC I PAL 
S32 COOPERSTOWN MUNI 
05 0 CROSBY MUNI 
050 HEW TOWN MUN I  
ND59 S T  THOMAS MUNI 
960 WALHALLA tlUNI 
D57 GLEN UlUN "UNI 
ND06 CAVA L I ER MUN I  
S25 WATFORD C I TY MUNI 
D56 MAVV I l L E  MUN I  
Y37 PARK RIVER MUNI 
V74 HANKINS F I EL D  
S28 INTERNATIONAL P EACE GARDEN 
ND I 2  EL L ENDAL E MUNI 
ND49 OAKES MUNI C I PA L  
ASV ASHLEY MUNI 
20U B EACH 
064 WESTHOPE t'lUN I  
90V L EONARD MUNI C IPAL 

22G LORAIN COUNTV R EGIONAL 
MGY DAVTON GENERAL ARPT SOUTH 
HAD HAMILTON A I RPORT 
214 BOLTON FLD 
l NN LOST NATION 
MWO HOOK FIELD MUNI 
I1NH MARION MUN I  
5G7 BLUFFTON 
l G3 ANDREW W PATON O F  KENT STATE UNIV 
AOH ALLEN COUNTV 
PHD HARRY CLEVER ·FIELD 

} ) '. ) 

"ORA 
TWO HARBORS 
S I LVER BAY 
lJHEATON 
B�OOTEN 
HERI"IAN 
",\HHOMEN 

JAt:ESTOWN 
DEV I L S  LAKE 
DICKINSON 
DO:"':"IAN 
RUGBY 
I':,\NDAN 
GRAFTON 
VAl l EY C I TV 
HETTI NGER 
WAHPETON 
T IOGA 
BOTTINEAU 
LANGDON 
ROL LA 
L ISBON 
NORTHWOOD 
LARIMORE 
KINDRED 
STANLEV 
MOHALL 
PEMBINA 
MOTT 
COOPERSTOWN 
CROSBV 
N EW TOWN 
ST THOMAS 
WALHAL L A  
GLEN UL L I N  
CAVAL I ER 
WATFORD CITV 
MAVV I L L E  
PARK RI VER 
PARSHAL L 
DUNSEITH 
ELLENDALE 
OAKES 
ASHL EY 
BEACH 
WESTHOPE 
L EONARD 

L ORAINI'ELYRlAl' 
DAVTON 
HAMILTON 
COLUMBUS 
WILLOUGHBY 
t'lIDDL ETOWN 
"ARION 
BLUFFTON 
KENT 
L ItiA 
N EW PHILADELPHI A  

J ) 

"N 7 9 1 4 .  2583.  O . O . OS 0 . D7 
"N 6 334 . 2 0 6 7 . o .  0 . 06 O . g' �  
MN 5256 . 1 7 1 6 .  o .  0 . 0 5 o .  5 
t:N 4339 . 1 4 1 6 .  O .  0 . 0 4 0 . 04 
I"IN 4552 . 1 416 . O .  0 . 05 0 . 04 
MN 2$67 . 87 1 .  O .  0 . 0 3 0 . 02 
r.N 2590 . 845 .  o .  0 . 0 3 0 . 0 2  

N O  509805 . 1 868 1 8  . •  525 . 3 . 4 1  4 . 63 
ND 3&4 0 5 3 .  1 45 1 4 1 .  457 . 3 . 1 7  3 . 52 
ND 1 39674 . 92378 . 1 44 .  1 . 24 1 . 54 
ND 5089 1 .  1 1 1 27 1 - o .  0 . 88 1 . 08 
ND 4 7 0 6 6 . 1 47 6 9 . 37 . 0 . 43 0 . 4 1  
ND 23697 . 20795 . O . ... 0 . 29 0 . 3 0  
ND 22 1 0 7 .  20 923 . o .  0 . 27 t. 29 
ND 25935 . U5BS . o .  0 . 28 0 . 26 
ND 1 6 180 . 1 6239 . O .  0 . 2 0  0 . 22 
tiD 1 8242 . 1 1 07 7 .  o .  0 . 2 1  0 . 1 9 
ND 1 6 367 . 1 0466 . o .  0 . 1 9. 0 . 1 1 
ND 896 9 .  1 5927 . O .  0 . 1 4 0 . 1 7 
NO 1 5877 . 1 0 3 0 5 .  O .  0 . 1 1 0 . 1 7 
NO 8969.  1 3359. O .  0 . 1 3  0 . 1 5 
ND 1 7452 . 5697 . O .  0 . 1 8  0 . 1 5 
NO 1 6 1 8 0 . 528 1 . O .  0 . 1 6 0 . 1 4 
ND 1 6 180 . 528 1 . . o .  0 . 1 6 0 . 1 4 
ND 1 4577 • 4758 .  o .  0 . 1 5  0 . 1 3 
NO 896 9 .  1 07 39 .  o .  0 . 1 2  0 . 1 3  
NO 1 43 0 0 . 4668 . o .  0 . 1 5 0 . 1 3 
NO 1 8546 . 8S65 . o .  0 . 1 3  0 . 1 3  
ND 1 4 3 0 0 . 4668 . O .  0 . 1 5 0 . 1 3  
NO 1 32 1 4 . 4 3 1 3 .  O .  0 . 1 4 0 . 1 2 
ND 1 32 1 4 .  43 1 3 .  o .  · 0 . 1 4 0 . 1 Z 
NO 58 1 5 .  1 2329 . o .  0 . 1 0 O . I Z 
ND ·1 ZZ5 I . 400 0 .  O .  0 . 1 Z 0 . 1 1  
NO 1 2 1 20 . 3957 . o .  0 . 1 2 0 . 1 1  
ND 1 1 1 46 .  3638 . o .  0 . 1 1  0 . 1 0 
NO 9756 . 3 185 . o .  0 . 1 0 0 . 0 9 
NO 1 0059 . 3283 . . o .  0 . 1 0 0 . 0 9 
NO 9 1 33 .  2982 . o .  0 . 0 9  0 . 01 
ND 8607 . 28 1 O :  0 .  0 . 0 9  0 . 01 
NO 7 926 . 2587 . O .  0 . 08 0 . 07 
NO 7 994 . 26 0 9 .  o .  0 . 01 0 . 07 
ND 61-7 1 .  2243 . o .  0 . 07 0 . 06 
ND 5927 . 1 935 . o .  0 . 06 0 . 05 
NO 58 1 4 .  1 898 . O .  0 . 06 0 . 05 
ND· 4555 . 1 487 . o .  0 . 05 . 0 . 04 
ND 4238 . 1 383 . '0 . 0 . 04 O . O� 
ND . 1 7 78 .  580 • o .  0 . 02 0 . 02 

oti 1 84 78 1 3 . · � 1 6 1 1 3 .  l a 98 .  1 0 . 6 0  1 5 . 04 
OH 1 533983 . 353604 . 1 633 . 7 . 54 1 2 . 54 . 
OH 9 1 432 9 .  26 3 1 37 .  9 0 9 .  6 . 23- 7 .IZ-
OH 8 3 1 1 2 5 .  247558 . 927 . 5 . 44- ' 7 .  n-
OH 74 1 8 1 4 . 1 8354 3 .  7 2 1 .  4 . 88- 6 �  1 5-
OH 7 00 924 . 2 1 97 3 3 .  7 38 .  4 . 3 1  6 . 1 2 
OH 696627 . 20 9299 . 121 . 3 .• 88 6 . 02 
OH 657383 . 1 5236 1 .  6 32 . 3 . 38 5 . 38 
OH 57 0555 . 204952 . 489 . ' 3 . 95- 5 . l 5w 
OH 567656 . 2 0 393 3 .  562 .  3 . 1 4 5 . 1 3  
OH 556437 • . 1 90 945 .• 550 .  3 . 9 1 - 4 . 97· 

) . .  ) ) .. ) ) 



c c c ( c c c r c ( c 1 
AGl 1 1 9  GREENE COUNTY XENIA OH 52533 1 .  1 6527 0 . 529 . 3 .• O S  

' 
4 .. " AGL 7 G2 ASHTABUL A  COUNTY ASHTABUU OH 4 7 0 97 0 . 1 27 30 4 . 4 97 .  2 . 65 5 . 91 AGL 1 4G PROGRESS FIELD FREMOtn OH 453845 . 1 2 9 1 32 .  464 . · 3 . 37 S.17 AGL 177 CINCINNAT I-BLUE ASH CINCI NNATI OH 4 38446 . 1 1 0 033 . 443 . 2 . 24 5 . 64 AGL 02G COLUMBIANA COUNTY EAST LIVERPOOL OH 4 30 1 1  0 • 1 1 330 3 .  4 1 4 .  ,z . 02 5 . "  AGl GQQ GAL ION MUNI GAl ION OH 367 903 . 1 7 3837 . 335 . 2 . 37 3 .6 0  AGL TDZ I'IETCAl F  FIELD TOL EDO OH 382623 . 1 5255 9 .  3 1 0 .  3 . 1 4  3 . 56 AGL FDY F INDLAY FINDLAY OH 3 72240 . 938 1 2 .  383 . 1 . 96 3 . 1 0  AGL 1 1 5 FAIRFIELD COUNTY L ANCASTER OH 3 08698 . 1 5829Q . 237 . 2 . 40· 3 . 1 0· AGL 167 HARRISON HARRI SON ON 34 1 742.  6257 7 .  345 . 2 . 45· 2 . 69-AGL ZZV ZANESVI L L E  I'IUNI ZANESV I L L E  OH 2 9736 1 .  1 0 1 90 0 . 2 9 5 .  2 . 0 0 2 . 6 5  AGL USE FULTON COUNTY WAUSEON OH 323 1 2 1 . 7 3356 . 327 . .2 . 0 9 2 . 6 3  AGL 1 6 9  CLERMDNT COUNTY BATAV IA. OH 2536 7 6 . 9992 1 .  221 . 1 . 76· 2 . 35· AGL 3G4 ASHLAND COUNTy ASHL AND OH 273536 . 7 0 9 96 .  288 !'" 1 . 20 2 . 29 AGL 1 6G SENECA �OUNTY TI FFIN OH 2374 0 2 .  1 0 3530 . O .  0 . 77 . 2 . 27 ' AGL 2G l CONCORD AIRPARK PAINESV I L L E  OH 278077 • 50950 . 266 . 1 . 72* 2 . 1 9. AGl 1 7 G  PORT bUC�RUS-CRAWFORD COUNTY BUCYRUS OH 220 987 . 90 048 . 2 1 0 .  1 . 54 ·  2 . 07· AGl SKY GRI FFI �O SANDUSKY SANDUSKY OH 1 47 98 4 .  1 4 0344 . 86 . 1 . 67 1 . 92 AGL 413 kNDX COUNTY I'IOUHT VERNON OH 1 6 372 1 .  1 22 1 1 2 .  1 6 5 .  1 . 39· 1 . 90-AGL 1 1 2 SIDNEY SIDNEY OH 2 1 2256 . 6 0434 . 2 2 0 . 1 . 0 5  1 .8 1  AGl TSO CARROL L  COUNTY-TOLSON CARROl lTON OH 220993 . 50966 . 2 0 3 . 1 . 45 1 .8 1  AGL 4G3 GREAT L AkES AERO-PORT ALL IANCE OH 2 1 497 9 .  50786 . 1 9 1 . 1 .37- 1 . 77-AGL 1 2 3  FAYETTE CDUNTY WASHINGTON COURT HOUSE OH 2 1 2567 . S36 9 9 . 20 0 .  1 . 2 9  1 . 7 7  AGL DFI DEFIANCe PlEML DEFIANCE OH 1 3785 9 .  1 26 948 . n8 . 1 . 1 9 1 .7 6  AGL 1 1 7  P I QUA P IClUA OH 2 1 1 508 .  45697 . 2'2 0 . 1 . 5 0  1 . 7 1  AGL UNI OHIO UN l VERSlTY ATHENSI'ALBANY OH 1 748 1 1 . 8 1 es, .  1 74. 1 . 2 1  1 . 70 AGL l G5 FREEDOM I'IELD I'IEDINA OH 1 4332 1 . 1 07 1 74 .  O .  1 . 7 0  1 . 6 6  AGL OG6 WI L L I AMS COUNTY BRYAN OH 1 3994 1 .  1 0236 2 .  1 39 .  1 . 1 5* I . " ·  AGL DLZ DELAWARE "'UftI DELAWARE OH 1 0'887 . 1 3 1 07 9 .  O .  1 . 45 1 . 51 AGL 1 5G WELTZllN SKYPARk WADSr.:ORTH OH 1 4 1 922 . 6 1 37 4 . o .  1 . 53 1 . 35 \0 AGL I GO WOOD COUNTY BOWL ING GREEN OH 1 57792 . 42722 . 1 5 9 .  0 . 11 1 . 33 ..:> AGL 178 UNION COUNTY I1ARYSVIlLE OH 1 5a38 0 .  40834 . 1 53 .  · 1 . 0 7  1 . 32 AGL 3G6 TRI-CITY S EBRING OH 1 1 8277 • 6 9776 . 1 24 .  0 . 59 1 . 25 AGL OXD MIA"I UNIVERSITY OXFORD OH 1 4 07 5 0 . 4245 1 . 1 4 1 . 0 . 61 1 .22 

AGL 412 SOUTH COLUMBUS COLUMBUS OH 94690 . 1320 9 .  o .  1 . 1 7 1 . 1 1  
AGL 21a NEWARk-HEATH NEWARk OH 1 03248 . 7 1 465 . I . ' 5 . 25 1 .  " 
AGL GAS GAL L IA-"EIGS REGIONAL GAL UPOLIS OH 4994 9 .  1 2 1 66 9 .  o .  1 . 02 I . "  
AGL O H 1 7  HENRY COUNTY NAPOLEON OH 82755 . a6276 . 7 2 .  0 . 77 - 1 . 12-
AGL PCW CARL R kEL L ER F I ELD PORT CL INTON OH 46 954 . 1 20618 . o .  0 . 98 1 . 1 1 
AGL UYF MADISON COUNTY LONDON OH 666 1 5 .  97586 .- 204 . 1 . 6 0  1 . 09 
AGL 06G YOUNGSTOWN EXECUTIVE YOUNGSTOWN OH ' .  4297 0 .  1 1 9390 .  o .  1 . 6 3  1 . 08 
AGL 140 RICHARD DOWNING COSHOCTON OH 1 25387 . 37593 . 1 1 9 .  0 .84- 1 . 08· 
AGL 6G5 BARNESV I L L E-BRADF I EL D  BARNESV I L L E  OH 1 372 1 9 .  2 3 1 88 .  1 4 0 . 0 . 6 7  1 . 0 7  
AGL 16a L EBANON-WARREN COUNTY L EBANON· OH · 1 2755 7 .  30647 . 12 0 . 0 . 8 1 .  1 . 05-
AGL HOC H I GHLAND COUNTY H I L LSBORO OH 1 1 53 1 8 . 4 1 9 1 9 .  1 08 .  0 . 96 . 1 .04 
AGL PMH GREA T ER PORTSI'IOUTH REGIONAL PORTSI'IOUTH .OH · 4 64 1 9 .  1 0906 1 .  1 .  1 . 6 2  1 . 03 
AGL 04G LANSDOWNE YOUNGSTOWN OH ' 1 2946 0 . 23724 . 1 29 .  0 . 86- 1 . 02-
AGL 154 "AD R IVER INC. TREMONT CITY OH 330 90 . 1 .16 1 6 6 . O .  0 . 84 0 . 99 
AGL .7 17 BELL EFONTAINE I'IUN I  BEL LEFONTAINE OH 1 1 6 942 . 3 0 252 . 1 1 7 • 0 . 74 0 . 91 
AGL VNW VAN WERT I'IUNI VAN WERT OH 1 1 2 1 44 • .  358 1 4 .  1 07 • 0 . 6 7  0 . 91 
AGL AXV N E I L  ARI'ISTRONG WAPAKONETA OH 1 2 3566 • 2 1 27 0 . 1 24 .  0 . 84* .. ,,-
AGL 29G PORTAGE COUNTY RAVENNA OH 88342 . 567 9 9 .  8 0 . 0 . 6 9- 1 . "-
AGL . CYO P I CKAWAY COUNTY "EMORIAL CIRCLEV I L L E  OH 98026 . 39999 . 95 . 0 . 65 . 0 . 92 
AGL 2G2 STEUBENV I L L E  P I ER STEUBENVI l l E  OH 74 1 2 1 . 59346 . o .  0 . 8 9  0 .19 
AGL a9D KEL L EYS ISLAND LAND FLD KEL L EYS ISLAND OH 26673 . 1 0274 9 .  o .  0 . 64 0 .a6 
AGL 56D WYANDOT COUNTY UPPER SANDUSkY OH 6 6 586 . 5478 0 . 1 02 .  1 . 08 0 .1 1  
AGL 7G8 GEAUGA COUNTY M IDDL EFI ELD OH 7477 5 .  3 96 0 5 .  6 5 .  0 . 56* 0 . 76' 
AGL 317 ttYERS PHI L L IPSBURG ON 88808 . 2436 5 . 4 7 . 0 . 65 0 . 75 
AGL 8G1 WIL L ARD WI L L ARD OH 433 1 4 .  69303 . 34 . 0 . 50· 0 .751 
AGL CCiA LAkEF·I EL D  CELI NA OH 9058 9 .  2208, . 8 4 .  . 0 . 68 . 0 . 7' 



AGl · BJJ WAYNE COUNTY WOOS TER OH 66365 . 4 5 1 87 . 4 3 .  0 . 6 0 ·  0 . 74* 
AGl 303 BORDNER A IRSTRIP BOWLING GREEN OH 6 574 9 .  4486 0 . O .  0 .. 7 3  0 . 7 3  
AGL I G I  ELYRI A EL YR I A  OH 8486 9 .  2 4 9 1 0 .  8 3 .  0 . 5 7 ·  0 . 7 3· 
AGL 1 7 3  MORAI N E  A I R  PARK DAYTON OH 8 0 0 6 4 . 26 1 35 . O .  0 . 8 3  0 . 7 1  
AGL OH30 PUT IN BAY PUT IN BAY OH 9 97 9 .  9 1 1 6 9 .  O .  0 . 4 3  0 . 67 
AGL 3 1 9  BUCKEYE VAl l EY HEBROn OH 6305 I .  27 6 2 9 . 62 . 0 . 4 7 .  0 . 64* 
AGl OH2 1 HURON COUNTY-CITY OF NORWA LK NORWAlK OH 1 536 2 . 8 0 4 1 4 .  O .  0 . 4 3  0 . 64 
AGL 620 WARREN WARREN OH 5 3335 . 38229 . 35 . 0 . 47 .  0 . 6 1 · 
AGL I G6 STRONGSVI L L E  S T RONGSVIl l E OH 67482 . 22028 . O .  0 . 7 0  0 . 5 9  AGL l OG HOLMES COUNTY M I L L ERSBURG OH 6 0 6 6 7 . 2 1 48 9 �  5 5 .  0 . 39 0 . 55 
AGL 4G4 YOUNGSTOWN ELSER METRO NORTH L UtA OH 6 6 3 9 0 . 1 22 0 l w  62 . 0 . 4 1 ·  0 . 52* 
AGL 37 1 TROY SICYPARK T R OY OH 65978 . 1 2·995 . 6 4 .  0 . 4 1 · 0 . 52· 
AGL 1 2G SHELlY COMMUN I TY SHELBY OH 6 0 728 . 1 57 6 5 . 51 . 0 . 39· 0 . 5 1 · 
AGL PVZ CASErlENT PA INESVILLE ON 51787 . 1 0 4 0 5 . 57 . 0 . 37· 0 . 46· 
AGL 1 4 4  DAHI O  DAYTON OH 212 9 3 .  36 1 1 1 .  O .  "l . 38 0 . 43 
AGl OH I 4  WOODRUFP MONTPELI ER OH 4 1 6 9 1 . 1 &578 . O .  0 . 4 5  0 . 40 
AGl CDI CAMBRIDGI! "UNI CAMBRIDGE OH 1 479 5 .  450 6 1 . O .  0 . 55 0 . 40 
AGl 3 1 0  RIVERSIDe ZANESV IL LE OH 444 0 3 . 1 44 95 . o .  0 . 44 0 . 3 9  
AGl 7 05 PRIEBE FIliDLAY OH 18497 .. 3a$7 l . o .  0 . 30 0 . 31 AGL 16 2 BROOKVI L L I  A I R-PARK BROOKV I L L E  O H  3 95 3 1 .  1 8295 .  O .  0 . 42 0 . 31 AGl FZI FOSTORIA "ETROPOL ITAN FOSTORIA OH 2698 3 .  26724 . 85 . 0 . "  0 . 36 AGL A"T ALEXANDER SALAMON WEST UNIOH OH 1 8 4 6 9 .  3 5 1 1 2 .  O .  0 . 3 1  0 . 36 
AGL RZT ROSS COUNTY CHIlL I C.OTHE OH 27504 . 2347 0 . 0<. 0 . 34 0 . 34 
AGL 806 HARRISON COUNTY CADIZ OH 24968 . 24 1 87 . 7 8 .  0 . 4 6  0 . 33 
AGL 1 1 0  NOBLE COUNTY AIRPARK CALDWELL OH 1 7 058 . 3 1 7 06 . . 0 .  0 . 2 7  0 . 32 AGL VES DARKE COUNTY VERSAI L ES OH 3727 0 .  1 1 0 93 . 1 30 .  0 . 6 9 0 . 32 
AGL 3G3 WADSWORTH MuttI WADSWORTH OH 3 1 1 06 .  1 S41i' • O .  0 . 34 0 . 3 1  
AGL 1 74 GRIMES FIELD URBANA OH 3 1 398 . 1 2786 . O .  0 . 33 0 . 29 
AGL GEO BROWN COUNTY GEORGETOWN OH 1 023 1 . 3 1 58 1 . o .  0 . 23 0 . 21 

j-I AGL OWX PUTNAM COUNTY OTTAWA OH 25'96 3 .  1 52 1 5 .  o .  0 . 28 0 . 27 0 AGL 4G8 COLUMBI A  COLUMBI A  STATION OH 271 1 8 .  9 08 1 . o .  0 . 28 0 . 2 5  0 AGL OH23 ILATTER ORRV I L L E  O H  1 2354 . 24 1 41 .  o .  0 . 20 0 . 24 
AGL 143 JAffES A RHODES JACKSON OH 1 5 1 1 6 .  1 9680 . 4 5 .  0 . 35 0 . 23 
AGL HTW LAURENCE COUNTY AIRPARK CHESAPEAKE'HUNTINGTON OH 1 6 1 33 .  1 7 942 . o .  0 . 2 1 0 . 23 
AGL 4D6 CHARDO" CHARDON OH 2477 9 .  -8089 . o .  0 . 25 0 . 22 
AGL 207 B EACH CITY BEACH CITY OH 25 1 5 2 .  82 1 2 .  o .  0 . 25 0 . 22 
AGL 5D4 "ARTIN FIELD CANTON OH 1 4 1 0 9 .  1 5383 . O • .  0 . 1 1 0 . 20 
AGL ·-041 COLU"BUS SOUTHWEST COLUMBUS OH 229 1 9 . 7422 . o .  0 . 23 0 . 20 
AGL OH20 NORTHFULD NORTHFI ELD OH 22324 . 72" . . o .  0 . 22 0 . 20 
AGL 22 1 VINTON COUNTY MCARTHUR OH 1 0174 . 1 62 1 2 .  - o .  0 . 1 6 0 . 1 1 
AGL 0 9 1  DELPHOS DELPHOS OH 1 9094 . 6234 . o .  0 . 1 9  0 . 1 7 
AGl 1 91 BROWNI ES L EBANON l EBAHON OH 9 1 6 3 . 1 42 0 3 . o .  0 . 1 3 0 . 1 6  
AGL 1 GI DYER TORONTO OH 1 1335 . 5985 . o .  0 . 1 8 0 . 1 6  
AGL 166 CLINTON fi ELD WI LMINGTON OH 920 1 .  1 3065 . o .  0 . 1 3 0 . 1 5 
AGL 1 7 1 MORGAN COUNTY MCCONNELSV I L L E ·  OH 538 1 .  1 67 0 1 .  O .  O .  t 1  0 . 15 

. AGL 421 PARR ZANESVI L L E  OH 1 30 0 1 . 94 1 9 .  o .  0 . 1 5 - 0 . 15 
AGL 157 PIKE COUNTY WAVERLY OH · . 849 1 . 1 2859 . O . 0 . 1 2 0 . 14 
AGl 1 9 5  HARDIN COUNTY KEHTON Oil 1 56 1 2 .  5 0 9 6 . o .  0 . 1 6 0 . 1 4 
AGL 0 1 03 ALDERMAN ST CLAIRSV I L L E  O H  1"5 1 1 3 .  < 4 933 . O .  0 . 1 5 0 . 1 3 
AGL 880 HURON HURON OR 920 3 .  8 3 9 3 . O .  0 . 1 1  O • •  2 
AGL 4 0 1  WAYHESVI L l E  WAYNESVI L L E  OH 1 3004 . 4245 .  O .  0 . 1 3 8. " 
A GL 670 BOTSFORD WEL L INGTON OH 1 1 945 .  4439 . O .  0 . 1 2 0 . 1 1  
AGL · 4G5 MONROE COUNTY WOODSFIELD OH 678 9 .  8 25 0 . O .  - 0 . 0 9 . 0 . 1 0 
AGL 1 7 0  OBERLIN OBERL I N  OH ' 07 ' 5 .  3498 . O .  0 . 1 1 0 . 09 
AGL 380 SALEM AIRPARK INC SALEM OH 1 0222 . 33�7 . o .  0 . 1 0  0 . 19 
AGL 1 5 1 TYLER ABERDEEN OH 4877 • 6 98 1 . o .  0 . 07 0 . 01 
AGL 4 1 9  MORROW COUNTY MT GILEAD OH 922 9 .  3 0 1 3 .  o .  0 . 1 0 0 . 08 
AOL 201 BARBER A L L I ANCE OH 8 96 3 .  2926 . o .  0 . 0 9 g . OI 
AGt ·  186 PERRY COUNTY NEW L EXINGTON OH 7694 . 25 1 1 .  o .  0 . 01 . 0 7 
AGL 6 G4 WYNKOOP MT VERNON OH 6524 . 27 7 0 . O .  0 . 07 0 . 06 

)_ .... ' :t�ci:!o- I. « ) ) ) ) ) ) . ) ) ) ) 
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AGL OH I 5  "INERVA "INERVA OH AGL OH07 SUNSET STRIP MARLBORO OH AGL 6 02 ASHTABULA CONNEAUT CONNEAUT OH AGL 520 TI FFIN TIFFIN OH lGL OH09 MIDDLE BASS-EAST POINT MIDDLE BASS ISLAND OH AGl 1 1 1 CRAFT FREDERICKTOWN OH AGL IlN WILMINGTON INDUSTRIAL AIRPARK WILMINGTON OH AGL 7 D6 L IBERTY AIRPARK FREEDOM OH AGl SGS KOONS SALEM OH AGL OH06 lUL LS MANTUA OH AGL OH36 MILLER FARM LANDING STRIP BAL TI��ORE OH AGL 6 3D GRIESER WAUSEON OH 
AGL PI R  PIERRE "UNI P IERRE . SO 
AGL ATY WATERTOWN ,",UtU WATERTOWN SD 
AGL "HE "ITCHElL MUHl MITCHEL L SD AGL YKN° CHAN GURNEY �UNI YANKTON SD 
AGL BKX BROOKINGS MIJHI BROOKINGS SD AGl Y I 4 SKY HAVEN AIRPARk SIOUX FALLS SD AGL SPF BLACK HILLS SPEARFISH SD lGL LEM LEMMON "UNI L EMMON SO AGL PHP PHI L IP PHILIP S D  AGL 3VM HAROLD DAVIDSON FIELD VERMILLION SD AGL MDS "ADISON Mutn MADISON SD AGL �6D STURGIS "UHI STURGIS SD AGL BG "DBRIDGE MUft I MOBRIDGE SD 
AGL 5039 BOB WILEY FIELD WINNER SO AGL 3BF BUS FIELD BELLE FOURCHE SD 
AGL HSR HOT SPRINGS MUNI HOT SPRINGS SD 
AGL CHB CHAMBERLAIN MUNI CHAMBERLAIN SD 0 AGL AGZ WAGNER MUN! WAGNE'R SD ... AGL O DS GETTYSBURG ,",UNI GETTYSBURG SD 
AGL 107 CLARK COUNTY CLARK SO 
AGL 3FU FAULKTON MUNI FAULKTON SD 
AGL 3BT IRITTON MUNI BRITTON SO 
AGL 1 08 REDFI ELD I1UNI REDFIELD SO 
AGl 1 00 "ILLER MUN! "ILLER SD 
AGL 803 SISSETON MUNI SISSETON SD 
AGL 1 0 1  "ILBANK "UNI MILBANK SD 
AGL 90 1 GREGORY "'UN! GREGORY SO 
AGL SD34 PRESHO MUNI PRESHO SD 
AGL 1 07 WEBSTER "UN! WEBSTER SD 
AGL 9V6 "ARTIN "UN! MARTIN SD 
AGL 6V4 WALL MUNI WALL SD 
AGL 980 ONI DA MUN I  ONIDA SO 
AGL SD33 PARKSTON HUNI PARKSTON SD 
AGL 5V8 KADOKA MUtu KADOKA SO, 

, AGL 902 HARDING COUNTY BUFFALO SO 
AGl 6VO EDGEMONT MUtfI EDGEMONT SD 
AGL 6V2 PINE RIDGE PINE RIDGE SD 
AGL 1 03 PLATTE MUN I  PLATTE SO 
AGL 50 1 0  CANTON MUN I  , CANTON SD 
AGL ' 809 HOWARD MUNI HOWARD SD 
AGL ENW KEROSHA MUNI KENOSHA WI 
AGL UES WAUKESHA COUNTY W�UKESHA WI 
AGL ' ETB WEST BEND "UN I WEST BEND WI 
AGL EAU EAU CLA IRE COUNTY EAU CLAIRE WI 
AGt. SBM SHEBOYGAN COUNTY MEMORIAL SHEBOYGAN WI 
AGL ISW AL EXANDER F I ELD SOUTH WOOD COUNTY WISCONSIN RAPIDS WI 

( 

725S . 237 0 . 
598 4 . 1 9 5 3 .  
5 0 5 1 . 1 64 9 . 
4322 . 1 4 1  L 
2606 . 206 2 .  
1 977 • 1 94 0 . 
3 1 7S . 1 0 37 • 

2S 0 0 .  9 1 4 .  
227 3 .  742 . 
2757 . 9 0 0 . 
1 62 1 .  52 9 .  
1 23 9 .  4 0 4 .  

15720 7 .  244522 . 
10 0S7 9 .  235666 . 
52443 1 .  1 95 1 1 8 .  
42555 9 .  1 7 7 1 2'1 .  
392459 . 1 72452 . 
3555 38 . 7 ft84 3 .  

42932 . 34796 • 

4 96 0 2 .  23952 . 
42562 . 24336 . 
42437 . 1 7 7 98 .  
3294 9 .  26105 . 
44055 . 1 4 38 0 . 
3 3768 . 253 1 7 .  
28366 . 24 9 7 2 . 
2 3678 . , 2S5 1 2 .  
33393 . 1 6 028 . 
3�950 . 1 2386 . 
3494 1 . 1 1 4 0 4 . 
338'36 . 1 1 04 4 . 
32 1 8 7 . 1 0 506 . 
217 9 9 .  940 0 .  
27292 . 8908 . 
275 9 5 .  ' 9 0 0 7 . 
22351 . 7297 . 
1 9282 .  IS6 1 .  
1 5786 . 7 72 1 . 
1 0 0 3 3 .  1 37 1 9 . 
1 6 04 9 .  523 9 .' 
1 1 1 35 .  36 35 . 
1 0 0 3 3 . 327 5 .  

40,1 0 .  6437 . 
7894 . 257 7 .  
7426 . 2 97 5 .  
7 0 25 . 2293 . 
6 35 1 .  2 07 3 .  

o :��� : 1 7 1 8 .  
' 1 330 . 

3950 . 1 21 9 . 
240 6 . 7SS . 
227 0 .  7 4 1 .  

( C 

O .  0 . 07 " 1 : 06 
O .  0 . 06 0 . 05 
o .  0 ; 0 5 0 . " 
O .  0 . 04 0 . 0 4  
0 . ' 0 . 0 3 0 . 03 
O .  g . 0 2 0 . 03 
O .  . 0 3  O . O S  
O .  0 . 0 3 0 . 02 
O .  0 . 02 0 �O2 
O .  0 . 03 0 � 02 
O .  0 . 02 0 . 0 1  
Q .  0 . 0 1  0 . 0 1  

930 . 4 . as 7 . 32 
844 . 4 . 48 6 . 19 
52 1 r '  3 . 99 4 . 71 
440 . 3 . 1 9  '4 � O O  
4 0 2 . 3 . 1 5  3 . 75 ' 
34 5 .  2 . 2' - 2 . 86 -

O .  0 � 5 1  ' 0 ; 52 
O .  0 . 54 0 . 4 9  
0 . ' I .  58 It � 44 
Q .  0 . 45 ' 0 .40 
O .  0 . 19 ' 0 :·39 
O .  0 . 45 : O, � 3 9  

• O .  0 . 4 0  ' 0 . 39 
O .  0 . 35 0 .. 36 
O .  0 . 32 0 . 35 
O .  0 . 36 0 . 11 
O .  0 . 39 1) . 3 1  
O .  0 . 35 0 . .! 1  
O .  0 . 35 o . �o 
O .  0 . 33 0 . 28 
O .  0 . 29 0 .25 
o .  1 . 28 0 .24 
O .  0 . 21 0 . 24 
0 . , 0 . 23 0 . 20 ' 
o .  0 . 2 1  0 . 1 9 
O .  0 . 1 7 0 . 16 . 

. o .  0 . 1 4 O � 11 
O .  0 . 1 6  0 . 14 
O .  0 . 1 1  0 .'1 0 
O .  0 . 1 0 0 .. 0 9  
o .  0 . 06 0 � 0 7  
O .  0 . 01 0 . 07 
O .  0 . 08 0 . 87 
O .  0 . 07 . 0 . 06 
O .  0 . 06 D'.e. 
o .  0 . 05 D .": 
O .  0 . 0 4  0 . 0  
O .  0 . 04 ' ' � 03 
O .  0 . 02 0 . 02 
O .  0 . 02 0, 0 2  

1 363976 . 333945 . 140' . 7 . S0 1 1 . 2' 
1 0 06748 . 1 93 1 3 9 .  1 00 1 . 6 . 56* ' 7 � 97* 

82007 1 .  24 1 427 . 710 . 6 . 72 ' 7 ; 05 
8246 6 3 .  23696 7 .  896 . 3 . 9 9 ' 7 ;1' 
7 33 1 98 .  204 078 . 8 1 9 . ,4 . 22 . 6  .. J 
4440 0 0 . 1 80 6 04 . 454 . 2 . 94 4 : '5 

" 

i 
I 

I 
I 

I 



AGL F L D  FOND D U  L AC COUNTY FOND DU LAC WI 4 3247 1 .  1 7 5493 . 437 . 2 . 12 4 . 04 
AGL C2 9 110REY I1ADISON WI 44702 1 .  1 50 971 . 442 . 3 . " 1 0 ·  3 . 91. 
AGL RHI RHINEL ANDER-ON EIDA COUNTY RHIN ELANDER WI 420208 . 1 7412 1 . 442 . 2 . 7 6 3 . 95 
AGL I1FI MARSHFI ELD I1UN I MARSHFI ELD WI 39 1 0 6 0 .  1 6 7033.  436 . 2 . 1 6 3 . 7 1  
AGL ASX JOHN F K ENNEDY MEMORI AL ASHL AND WI 332527 . 1 66727 . 529.  � .  1 4  3 . 65 . 
AGL C3 1 HART FORD MUNI HARTFORD WI 4 34200 . 1 1 1 6 28 .  434 . 2 . 76 3 . 6 S · 
AGL C52 BURL I NGTON MU NI BUR L I NGTON WI 42a546 . 8635 3 .  444 . 2 . 3 0 3 . 42 
AGL I1TW I1AH I TOWOC COUNTY r.�H I TOWOC WI 34935 1 .  1 6 1 872 . 37 5 .  2 . 1 5  3 . 4 0  
AGl CWA CENTRAL WISCONSIN I":OS I N E E  WI 333487 . 1 6 0 46 1 .  32 1 . 1 . 91 3 . 28 
AGL STE STEVENS POINT MUN I  STEV ENS P O I N T  WI 3 1 9200 . 1 4 343 1 ; 3 1 a .  2 . 4 1  3 . 07 
AGl KYI HAYWARD MUNI HAY�!ARD WI 29530 9 .  1 52 13 5 .  452 . 2 . 2 1  2 . 97 
AGl AUW WAUSAU I1UN I  WAUSAU WI 28922 1 . 1 5522 1 . 214 . 2 . 25· 2 . 95· 
AGl CO2 PLAYBOY LAKE GENEVA WI 2297 5 9 .  1 3 1 6 6 2 .  234 . 2 � O 6 2 . 4 0  
AGl 44C BELOIT BELO I T  W I  22264 9 .  1 25224 . 22 1 .  1 . 7 2 ·  2 . 3 1 ·  
AGl SUW RICHARD I BONG SUP ER IOR WI 280427 . 6 1 663 . 290 . r-·1 . 6 2  2 . 27 
AGl ARV · LAKELAND M INOCQUA,WOODRUFF WI 2 1 9920 . 968 97 . 2 1 1 .  1 . 6 1  2 . 1 1  
AGl RAC HORLICK-RACINE RACI N E  W I  2236 34 . a655 1 . 237 . 1 . 1 1  2 . 09 
AGl UNU DODGE COUNTY JUN EAU W I  22897a . 4439 1 .  22 9 .  1 . 42 1 . 12 
AGL R I E  RICE lAKE MUNICIPAL RICE LAKE WI 1 7 94a5� 90 1 6a .  262 .  t . 24 1 . 7 9 
AGL Cll CLINTONV I L L E  MUN I CL I NTONV I L L E  WI 1 1 5746 . 1 43 1 37 .  O .  5 . 97 . 1 . 7 2  
AGl C47 PORTAGE MUN I PORTAGE WI l aa320 . 6 2 1 67 . 116 . 1 . 3 3· I . ". 
AGl 3CU CABL E UNION CABL E WI 1 3 1 94 4 .  1 1 5 1 76 .  1 35. 1 . 29. 1 . 64 .  
AGl EGV EAGL E RIVER I1UNI EAG L E  RIVER WI 1 2939 9 .  723 1 5 .  1 23 .  1 . 35 , . 34 
AGL C46 PLAtTEV I L L E  P L ATTEV I L L E  WI 1 60026 . 34 1 5a .  1 47 .  0 . 97 .  1 . 29. 
AGL 92C CART ER PULASKI WI 1 528 1 7  • 3 1 72a . 1 6 1 .  1 . 0 5· 1 . 29. 
AGL AIG LANGLADE COUNTY ANT IGO WI 6 355 1 . 1 22 1 1 6 .  1 94 .  2 , 34 1 . 2 3  
AGl RRl MERRI L L  MUN I MERR ILL W I  1 22036 . .57519 . 1 0 9 .  1 . 1 0 1 . 1 9 
AGL Y35 BLACK RIVER FAL L S  AREA B LACK RIVER fAL L S  W I  1 35632 . 3299 1 . 1 36 . 0 . 95. 1 . 1 2. 
AGL PVB GRANT COUNTV PLATTEV I L L E  W I  1 2R53 . 38 1 9a .  1 22 .  0 . 7 9  1 . 07 
AGl CIS BARABOO WISCONSIN DELLS BARABOO WI 1 1 1  1 7 .  4 3409 . I U . 0 . 90 .  1 . 0 3· 

� AGL 93C RICHLAND R I CHLAND CENTER WI 1 1 6725 . 2H55 . 1 1 7 .  0 . 79· 0 . "  • .,:) 
N AGL WI07 WAUPUN WAUPUN WI 440 0 0 .  a7687 . o .  0 . 7 3  0 . 17 

AGl O EO OSCEOLA MUNI OSCEOLA WI 1 03432 . 23005 . 96 . 0 . 1 3  0 . 17 
AGL PDC PRAIR I E  DU CHIEN MUNI P RA I R I E  DU CHI EN WI 1 02 1 64 � 26'0 3 .  1 04 .  0 . 59 0 . 16 
AGL RVV WATERTOWN MUNI WATERTOWN WI 7 0a5 1 . 5'0 584 • O .  0 . 1 0  0 .1 1 
AGL LHl KINGS LAND O '  LAKES LAND O '  LAKES WI 94884 . 26 062 . 96 • .  0 . 1 1  0 .10 
AGl C32 I OWA COUNTY MINER�L P O I N T  W I  95423 . 2 1 47 4 .  " . 0 . 6 3 ·  0 . 71 ·  
AGL UR TRI-COUNTY LONE OCK WI 1703ft . 27356 . 16 . 0 . 6 1 · 0 . 76· 
AGL PCZ WAUPACA MUNI WAUPACA WI 420 1 8 .  62595 . ' 0 .  0 . 6 1  0 . 70 
AGL S7 C EAST TROY MtlN I EAST TROY W I  336 U .  57408 • .  O .  0 . 52 0 . 6 0  
AGL 9 1 C  SAUK-PRAI R I E  PRA I R I E  DU SAC WI 2 3 1 5 9 .  56042 . O .  0 . 42 0 . 5 3  
AGL 3WO SHAWANO MUH I SH AtlAHO W I  3 1 920 . 47 1 4 2 .  O .  0 . 4 7  0 . 53 
AGL SU E DOOR COUNTY CHERRYLAND STURGEON BAY WI 2 3 1 8 9 .  5642 9 .  1 .  1 .  t o  0 . 5 3  
AGl D21 RUSK COUNTY LADYSMITH WI 22023 . 5607 1 • O .  0 . 4 1  0 . 52 
AGL WI I 2  AMERY MUNI AMERY WI 3 0086 . 478 1 1 .  O .  0 . 45 0 . 52 
AGL 7 9C BRENNAND NEENAH LoU . 41324 . 26757 . O .  0 . 52 " 0 . 5 0  
AGL SSQ SHELL LAKE MUNI SHELL LAKE · WI . 4427 7 .  276 6 3 . 1 5 a .  1 . 18 0 . 41 
AGL 02C CAP ITOL DRI V E  PEWAUKEE WI 52 1 96 .  1 7 0 37 . O .  0 . 54 0 . 46 
AGL V7I RAINBOW FRAt:Kl I N  WI 3"90 1 2 .  2647 0 . O .  0 . 44 0 . 4 4  
AGL MDZ TAYLOR COUNTY MEDFORD WI" 1 1 75 1 • .  45 1 1 2 .  1 .  0 . 77 0 . 42 
AGL WI 1 0  WESTOSHA WI U10T WI 4404a . 1 4 376 . O .  0 . 44 0 . 39 

AGL . a l C  NEIL LSVI L L E  MUN I  N E I L L SV I L L E  W I  22527 . 354 69 : O .  0 . 33 0 . 3 9  
AGl D2 7  PRICE COUNTY PHI L L IPS WI 1 53 1 2 .  44 0 0 9 .  O .  0 . 30 . 0 . 39 . 
AGL RNH NEW R ICHMOND MUNI HEW RICHMOND WI 26828 . 2523 1 . O .  0 . 32 0 . 35" 
AGL C33 "OHROE MUNI �OHROE WI 28837 . 2 3947 . O .  0 . 3 5  0 . S5 
AGL C59 LAKE LAWN DELAVAN W I  27059 . 2530 5 .  D .  0 . 32 0 . 35 
AGL ca9 SYLVANIA STURTEVANT WI 28&33 . 24 1 24 .  O .  0 . 35 0 . 35 
AGL Y52 BURNETT COUNTY S I REN WI 286 0 9 .  1 88 5 1 .  O .  0 . 33 , . 0 . 12 
AGL aD t NEW HOL S T E I N  MUNI H EW HOLSTEIN WI 257 0 6 . 23 1 0  1 .  O .  0 . 32 . 0 . l2 
AGL 88C PALMYRA MUNI PALMVRA WI 29907 . 1 7 025 . O .  0 . 34 0 . 3 1 
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AGL 76C AERO PARK 
AGl 47C BOSCOBEL 
AGL 7 3C LANCASTER MUNICIPAL 
AGL OCQ OCONTO MUNI 
AGl PKF PARK FAL LS MUNI 
AGL D2S "ANITOWI SH WATERS 
AGl WI 0 6  WAUNAKEE 
AGL 5SC T OBACCO C I TY 
AGl C35 REEDSBURG MUNI 
AGl Y50 WAUTOMA �UH l  
AGL C6 9 GONSTEAD 
AGl 96C FOX RIVER 
AGl WI 1 5  BARRON MUN X 
AGl D74 SPARTA MU:4 X  
AGl GTG · GRANTSBURG "UNI 
AGl cn BRODHEAD 
AGl Y23 CHETEK r-�UN I "SOUTHWORTH 
AGL C76 lODI UIC£l "t�D 
AGl 94e COWGILL f I EL D 
AGl 6 1 C FORT ATK I",ON "UNI 
AGl Y72 BLOYER F I El b 
AGL WI 05 B I G  FoeT AlkFIELD 
AGl 52C FLYING HOOf 
AGL 82C "AUSTON·N£W L ISBON UNION 
AGL 3D2 EPHRAI"-FISH CREEK 
AGl 64C V INCENT 
lGL SOC GROB 
AGL 6 3C ADA"S COUNty L EGION F IELD 
AGl 62C HUNT FIELD 
AGL YS5 CRANDON "Ultl 
AGL WI04 VERONA 

NEW ENGLAND REGION 

ANE 
ANE 
ANE 
ANE 
ANE 
ANE 
ANE 
ANE 
ANE 
ANE 
ANE 
ANE 

ANE 
ANE 

OXC WATER8URV-OXfrORD 
N04- GRI SWOLD 
583 DANI ELSON . �:� :�:���=O�A����: MUNI 

7B8 NEW L ONDON-WATERFORD 
580 WINDHAM 
489 S I"SBURY TRI-TOWN 
228 JOHNNYCAKE 
7 8 9  ELL I NGTON 
7B6 SKYLARK AIRPARK 
ONO ANSONI A  

686 "INUTE "AN AIRFIELD 
TAN TAUNTON MUNI 

ANE ' F I T  F ITCHBURG "UHI 
ANE B 0 9  T EW-MAC 
ANE 3B2 "ARSHFIELD 
ANE PVC PROVINCETOWN MUNI 
ANE GBR GREAT BARRINGTON 
ANE OB5 TURtlERS FAL L S  
ANE PSF PITTSFIELD MUNI 
ANE 1 89 "ANSFIELD MUNI 
ANE OB6 CHATKA" MUNI -

( ( 

"ENO"ONEE FAl l S  
BOSCOBEL 
LANCASTER 
OCONTO ' 
PARK FAllS 
MANITOWISH WATERS 
WAUNAKEE 
EDGERTCN/AlBION/ 
REEDSBU�G 
W,\UTOiIA 
MT HOREa 
ROCHESTER 
BARRO:. 
SPARTA 
GRAtnSBURG 
BRODHEAD 
CHET EK 
LODI 
R I O  
FORT ATKINSON 
TO"AH 
WALWORTH 
COTTAGE GROVE 
tlE:-i L ISBON 
EPHRAI" 
GENOA CITY 
CEDAR3URG 
FRIEtIDSHIP/ADA"S/ 
FRANKSV I L L E  
CRANDON 
VERONA 

OXFOIH) 
"ADISON 
DANI ELSON 
MERIDEN 
PLAINV I l l E  
WATERFORD 
WI l L ItlAtH IC 
SIMS8URY 
BURL INGTON 
ELL INGTON 
WAREHOUSE PT 
AHSONI A  

STOW 
TAUNTON 
FI TCHBURG 
TEWKSBURY 
"ARSHFIElD 
PROVINCETOWN 
GREAT BARRINGTON 
"ONTAGUE 
P ITTSFIELD 
MAHSF I ELD 
CHATHAM 

c c c ( c 

WI 33036 . 1 0782 . 0'. · 0 .-33 0 . 2' 
WI 265 1 3  . 1 589 9 .  58 . 0 . 50 0 . 28 
WI 1 5 1 OS . 2ft44 9 .  O .  ' 0 . 23 0 . 26 
WI 1 8 0 1 2 .  2058 9 .  O .  0 . Z4 0 . Z6 
WI 1 52ft 1 .· 24564 . O .  t . 23 0 . 26 
WI 1 29 1 0 .  238 0 3 .  o .  0 . 2 1  0 . 24 
lU 2026 0 . 1 4S58 . 0'. 0 . 23 0 . 23 
1..JI 1 9992 . · 1 28 92 . o .  0 . 23 0 . 22 
WI 2 1 026 . 1 1 691 . o .  0 . 7S 0 . 22 
WI 2 1 933 . 1 0777 . O .  0 . 2ft 0 . 22 
WI 1 5 1 0 1 .  1 0ft2 1 . o .  0 . 1 7 0 . 1 7 
WI 1 8 1 22 .  59 1 5 .  o .  o . l a 0 . 1 6 
WI 1 32 1 4 .  7 0 6 6 . 0 . ... 0 . 1 . 0 . 1 3 
WI 1 34 6 0 . 4393 . o .  0 . 1 3 0 . 1 2 
WI 6525 . 1 2 183 . o .  0 . 1 0 " 0 . 12 
WI 1 2 08 1 . 5045 . O .  ··0 .  'i' 0 . '  , 
WI 90 6 1 . 57 1 1 .  O .  . '0 . 1  1 . 1 0  
WI 1 ;:�:: 4678 . o .  0 . 1 1  O .  ' 0  
WI 3229 . O .  0 . 1 0 0 . 09 
WI 1 0697 . 34 92 . O .  0 . 1 1  0 . 09 
WI 1 0 07 0 .  3287 . O .  ' ·0 . 1 0 0 . 09 
WI 747 5 .  6565 . 0·. 0 . 0 9 0 . 09 
WI 3020 . 6477 • O .  0 . 05 . 0 . 06 
WI 5ftU . 4 1 99 .  o .  0 . 06 0 . 06 
WI 420 0 . 3&0 5 .  · 0 .  0 . 05 0 . 15 
UI 6 0ft I .  1 972 . o .  0 . 0$ . .  �: . 
WI U56 . 1 52 0 . O .  1 . 05 1 . 04 
WI 4828 . 1 57 6 . O .  0 . 05 0 . 04 
WI ,..,96 . 1 6 3 1 . o .  0 . 05 0 . 04 
WI 2 948 . 3 3 96 . O .  0 . 04 0 . 04 
WI 4405 . 1 43a • o .  0 . 04 0 . '4 

CT 1 0744a9. 295 1 0 2 .  1 05S . 5 .  I S  9 . 1 0  
C T  1 97 27a . 1 3950 2 .  1 95 .  I . 6ae 2 . 24. 
CT . 253545 . 5948S . ,  249 .  1 . 66· 2 . 0a· 
CT ' I U540 . U3709 .  38S .  2 . 90 , . 6 4  
C T  · 8 1 97 0 . 1 06 584 . o .  1 . 1 4 , .25 
CT 5828 9 .  1 2438 9 . o .  1 . 08 1 . 2 1  
CT 1 1 7 1 4 1 .  30006 • 40 0 .  2 . 6 0  0 . 9a 
CT ' za83B. 1 03269 .  o .  0 . 66 o . aa 
CT 40673 . 2830 4 . O .  0 . 4a - 0 . 46 
CT ' , 3827 9 .  1 2 4 9 5 .  O .  0 . 3a 0 . 34 
CT 1 6536 . 1 2858 . o .  0 . 20 0 . 20 
CT · 1 9 1 4 .  - 625 . O .  0 . 02 0 . 02 

"A 1 33 0 96 6 .  '254 0 2 9 . 1 34 6 . 9 . 7 1 .  1 O . 5S. 
"A 6 6 6 084 . 1 46678 . 6 55 .  S . 6 1  5 . 40 
Ml 6 07 ft58 . 202435 . 583 . 4 . &0 • .  ·s . sa. 
tlA 56 1 90 9 .  1 4949 0 .  6 0 7 . 3 . 62 4 . 7S 
MA 3 9850 1 .  l ft9 97 3 .  382 .  2 . 79· S . 64. 
ttA 342 1 2 1 . 1 6 3 0 1 2 .  346 . 3 . U. -S . S6. 
I'll 33638 9 .  1 0 96 35 .  345. 2 . 23· 2 . "· 
ttA 3 1 6853 . 64040 . 3 0 4 . 1 . 99. . '2': Sse 
MA 1 7 0245 . 1 4682 0 . " .  3 . 32 2 .  t I  
MA 22 1 6 30 .  52787 . 1 9 2 .  1 . 42· l .aZ· 
MA 208922 . 6 3 987-. 2 0 2 . 1 . 40. l . a , ·  



AHE PYI'I PLYMOUTH MUNl P LYMOUTH MA 1 8373 1 .  72823 . O .  1 . '5 1 . 7 0  
A H E  3BO SOUTHBRI DGE MUNI SOUTHBRI DGE MA 207739 . 4340 1 .  2 1 0 .  1 . 6 0 - 1 . 67-
ANE GDM GARDNER MUNI GARDNER MA 1 97224 . 3458 ' . 202 . 1 . 24- 1 . 54- ' 
ANE 286 NORTH ADAMS MUN ICIPAL/HARR IMAN/ NORTH ADAMS I":A 6 2 1 1 6 .  l U8:!4 . · O .  1 .  a I 1 . 1 7 
"HE 782 LA fl EUR NOR THAMPTON MA 5 0 1 8 3 .  6 6 1 7 3 . O .  0 . 7 0  0 . 77 
ANE 886 HAVERH I L L  HAVERH I L L  MA 6 988S . 1 7 685 . 49 . 0 . ' 7- 0 . 58-
ANE FLR FAll RIVER MUNl F A l l  R IVER MA 6 0 30 6 . 246 U .  O .  1 . 99 0 . 56 
ANE 9B I MARLBORO MARL 80RO MA 52 1 7 9 .  1 7 0 35 .  O .  0 . 52 0 . 46 
AHE MA07 NORFOLK NORFO L K  M A  5 18 5 9 . 1 6 927 . O .  0 . 52 0 . 46 
AHE 885 BARRE/HILL ER BAR� E /BARRE P L AINS/ MA 4 6 946 . 1 5323 . O .  0 . 47 0 . 4 1  
ANE 984 SHIRL EY SH I RL EY MA 37 3 3 6 . 1 3 1 84 . O .  0 . 31 0 . 33 
ANE 1 86 HOPEDAlE"DRAPER NOP EDAL E MA 346 1 8 .  1 4827 . O .  0 . 37 0 . 33 
ANE 2B2 PLU" ISLAND HEWilURYPORT MA :80 ' 1 .  1 5 1 78 .  O .  0 . '0 0 . 29 
AHE PMX "ETItOPOL I TAN PALMER MA 1 9938 . 2 1 46 3 .  O .  0 . 26 0 . 28 
ANE 383 STERL ING ST ERL I NG - MA 1 77 92 . 1 6740 . o .  0 · 12 0 . 23 
AHE ORE ORAMGE "UNI ORAtiGE MA 2 9 1 04 .  5 1 53 .  28 . 0 . "- 0 . 23. 
ANE 586 FALMOUTH FAU:OUTH MA 1 4862 . 7594 . O .  O .  " 0 .'1 5 
ANE "A04 HAVERHIL L-RIVERSIDE HAVERH I L L  MA 1 1 56 1 .  377 3 .  O . 0 . 1 2 0 . 1 0 
ANE "A03 HATFI ELD-PI L GRIM HAT F I EL D  MA 1 0362 .  33&2 . O .  0 . 1 0  0 . 09 

ANE PQI NORTHER� "AINE REGIONAL ARPT PRESQUE I S L E  M E  6 0 64 1 0 .  20 1 35 3 .  653 . 2 . 58 5 . 37 
ANE AUG AUGUSTA STAT E  AUGUSTA ME 555 0 7 6 . 1 999 1 0 .  568 . 3 . 85 5 . 02 
ANE SFM SANFORD "UtU SANFORD f'lE 539308 . 99466 . 592 . - 2 . 88 4 . 58 
ANE WVL WATERVIL LE ROBERT LAFL EUR WAT ERVI L L E ME 42 1882 . 1 7 5 1 98 .  436 . 2 . 6 2  3 . 97 
ANE FVe NORTHER" AROOSTOOK REGIONAL FRENCHV I L L E  M E  4672 1 5 .  1 23 1 7 4 .  77 3 .  5 . 0 0 3 . 92 
ANI; OLD DEWITT FLD. OLD TOWN MUNI OLD TOWN tiE 322945 . 1 39 1 86 . 252 : 1 . 8 1  3 . 07 
AN E  B I 9 B I DDEFORD ,.UHI B I DDEFORD ME 33896 0 . 847 1 6  . 330 . 2 . 2 1 ·  2 . 82· 
ANE B20 EASTER" SLOPES REGIONAL FRYE8URG ME 253024. 44343 . 246 . 1 . 5 9. 1 .  ". 
ANE HUL HOULTON INll HOUL TON "E 234738 . 394 0 2 .  264 .  1 . 28 1 . 82 

.... ANE ItLT M I L L I NOCKET MUN I  M I L L I NOCKET M E  2 1 1 5H ' 4 1 99 3 .  2 1 4 .  1 . 34. 1 . 68· 
0 ANE RKD KNOX COUNTY REGIONAL ROCKLAN!) ME 1 02 0 0  • 1 36 024 . 4 .  4 . 35 1 . 58 
z:.. ANE CAR CARI BOU MUNI CARI BOU ME 1 7 1 556 � 57266 . ' 5' .  t . 1 4. 1 . 52· 

ANE L EW AUBURN � L EWISTON "UN I  AUBURN-LEWISTON ME 6 9 7 0 3 .  1 28 1 1 4 .  O .  3 . 1 0  1 . 3 1  
ANE 2B7 PITTSFIELD "'UNI PI TTSFI ELD "E 1 6 27 1 2 .  282a4 . 1 66 .  1 . 0 3· 1 . 27. 
ANE BHB HANCOC� COUNTY-BAR HARBOR BAR HARBOR ME 64376 . 1 26 374 . o .  1 . 1 7 1 . 27 
ANE 3B7 BELFAST MUNl BEL FAST "E 1 3068 1 . 39052 . 1 2 1 . 0 .a5- 1 . 1 3. 
ANE lB5 TWITCHELL TURNER ME 656 1 6 . 62675 .  o .  o . ao 0 . 85 
ANE 9B9 WISCASSET WI SCASSET ME 74 1 92 .  39438 . O .  2 . 4 1  0 . 75 
ANE 8 1 B OXFORD COUNTY REGIONAL NORWAY - ME 3236 0 .  1 0725 . o .  0 . 34 0 . 29 
ANE OWK CENTRAL MAINE ARPT OF NORRI DGEWOCK NORRI DGEWOCK "E 30444 . 9938 . 0 :  0 . 3 1  0 . 27 
ANE 3B l GREENVI l l E  MUNI GREENV I L L E  ME '3 1 1 2 1 . 5943 . · 32 .  0 . 33 0 . 25 
ANE PNN- PRINCETON "'UNI PR INCETON ME 3 0 57 1 .  58 1 0 .  27 . 0 . 2 1  0 . 24 
ANE 784 MACHIAS VAl lEY MACHI AS "E 2693 1 . 879 1 .  O .  0 . 28 0 . 24 
ANE OB2 BREWER BREWER M E  1 6259 ._ 5308 . o .  0 . 1 6 0 . 1 4 
ANE I BO SENATOR OWEN BREWSTER DEXTER -ME t 1 958 . 390 3 .  o .  0 . 1 2 0 . 1 1  
ANE 64B L INCOLN REGIONAL L I NCOLN ME 1 .1 56 0 .  2 9 1 1 .  4 2 . 0 . 32 0 . 1 0 
ANE 785 FORT KENT MUNI FORT KENT M E  a97 4 .  5747 . O .  0 . 1 0 0 :1 0  
ANE 82 1 SUGARLOAF REGIONAL CARRABASSETT ME 1 06 3 0 . 346 9 .  O .  0 . 1 1  0 . 0 9  
ANE 57B ISL ESBORO I S L ESBORO ME ,68" 3 .  - 2239 . O .  0 . 07 0 . 06 
ANE 8B O RANGELEY MUNI RANGEL EY ME 7 1 �7 . 23-

27 . o .  0 . 07 0 . 06 
ANE 59B NEWTON FIELD J ACKMAN ME 5a08. 1 8 95 . o .  0 . 06 0 . 05 
ANE OB I COL DYKE FI ELD B ETHEL ME 4 0 26 . 1 3 1 4 .  O .  0 . 04 0 . 04 

ANG LeI LACONIA MUNI L ACONIA NH 6 1 1 1 1 9 .  2 0 53 1 5 .  6 t  1 .  3 . 46 5 � 42 
ANE EEN DIl:LANT-HOPKINS KEENE HH 49 1 982 . 1 87843 . 485 . 2 . 96 4 . 52 
4NE BMl BERLIN MUNI BER L I N  I'M 304836 . 5760 0 .  292 . 2 . 0 ' - 2 . 4 1 · 
!',�E AFN JAFFREY MUN I-SI LVER RANCH J AFFREY NH 223154 . 93 1 95 .  208 . 1 . 53. 2 . 14· 
ME ASH BOIRE FIELD NASHUA NH 1 6 3334 . 1 42558 . O .  6 . 7 6 2 . 0 3  
ANE 6 8 1  SKYHAVEN ROCHESTER NH 1 6277 1 .  6 35 1 4 .  O .  , . 64 • h Se 
ANE CWN WHIT E- MOUNTA I N  NORTH CONWAY NH 3 0 62 1 . 9646 6 . O .  0 . 6 0  0 . 84 

) } ) . )  , J } ) . 1 J ) ) 



c c c ( c c ( c c c ( 

ANE CNH CLAREMONT MUN I CLAREMONT NH 7 1 1 '1 6  • 20256 . 67 . O . U ·  0 : 6 1 *  
ANE H I E  WH I T EFIELD REGIONAL WHITEFIELD NH 42096 . 30 1 4 0 . 21 . O � I,1 . 0 . 41 
ANE 7 8 3  HAMPT ON A I R F I ELD HAMPTO:4 NH 1 9563.  6336 . O .  0 . 1 9 0 . 1 7 
ANE 589 DEAN MEMORIAL HAVE�HI l L  NH 3 1 7  I .  6749 •

. 
O .  .0 . 0 5 0 . D7 

!.NE 283 PA� L I N  F I EL D  NEWPORT NH 6667 • 2 1 76 . O .  0 . 07 0 . 06 

ANE �B4 NEWPORT STAT E NEWPORT 
. 

R I  639427 . 20506 5 .  7 2 3 .  3 . 06 5 . 6 1  
Ail E  S FZ NORTH CENTRAL STATE SMI THFIEL D  tt l  1 76 1 36 . 1 58604 . 2 .  7 . 77 2 . 22 
At�E WS T WEST ERLY STA TE WESTERLY RI 7 7 5 9 9 .  1 30689 . O .  3 . 7 9 1 . 31 
ANE B I D  8 LOCK ISLAND STA T E  BLOCK ISLAND · RI' 6 1 $6 5 . 1 25350 . 1 - 3 . 7 7 1 . 24 
ANE 998 qUONSET STAT E NOitTH KI NGSTOWN I I  1 48S6 1 .  375,.9 . 7 2 .  1 . 9 0· 1 . 24* 
ANE R I 04 RICHMOI:fD WEST KINGSTON R I  3397 . I lil9 . O .  0 . 03- 0 ; 01 ' 

ANE VSF SPRI NGFIELD STATE /HAITNESS' SPRINGFI ELD VT 1 97252 . 1 4 1 7 72 . 1 6 2 .  1 . 59· 2 . 25· 
ANE MPV EDWARD F KNAPP STATE BARRE-MO:UPEL I ER VT 956lt8 . 1 23773 . 7 7 .  '1 . 26 1 . 46 
ANE , RUT ' RUTLAND STATe RUT L AND VT 4795 1 .  1 20993 . 1 .  2 . 56 1 . 1 2 
ANE 680 MIDDL EBURY STATE MI DDLEBURY VT 49290 . 5793j . O .  0 . 64 0'. 7 1 
ANI; 6 B8 CALEDONIA COUNTy LYNDONV I L L E  VT 7 5596 • 1 3397 . 7 1 .  0 . 4'. G . 59· 
ANE MVL MORRISVI L L E-STOWE STATE MORR I SVI L L E  V T  6 9587 . 1 2402 . 6 5 .  0 . lt2· 0 . 54* 
AN E EFK NEWPORT STAT E NEWFORT VT 35555 ' - 3366 4 .  26 . 0 . 41 0 . 46 
ANE 1 87 FRANKL IN COUNTY HIGHGATE VT 43255 . 7505 . 42 . 0 . 2.· 0 . 34* . 
AN E  087 WARREN-SUGARBUSH WARR EN VT 36693 . 1 1 979 . O .  0 . 37 0 . 32 : 
ANE 289 POST MIL L S  POST M I L L S  VT 2657 9 .  .67 5 .  0 .' G . 27 0 ,,23 
AN E  685 CHAMPLAIN 8UR L INGTON VT 7 5 1 1 .  2452 . O .  0 . 07 G . G7 

. NORTHWEST REGION 

.... ANM GXY WELD COUNTY MUNI GIEELEY CO 27 1.�54 .  '7 3525 . 2501 . 1 6 . 9 1 . 2 1  • • 7 • 
0 ANM 3V5 DOWNTOWN FORT COLLINS AIRPARK FORT COLL INS CO 17876.0 .  257953.  I l l .  5 . 61- 7 . 55-
Ut ANM FNL FORT COL L INS-LOVELAHD MUNI FORT COL L INS/LOVELAND/ CO 4 1 4 93 1 .  2 1 396 2 .  1 30 3 .  1 .1 1  4 . " 

ANM EGE EAG L E  COUNTY EAGLE CO 405500 . 1 77792.  343 . a . 73- 3 .... 
ANM GUC GUNNISON COUNTY GUNNISON CO 390lt4 . 1 7 1297 . 365 . 2 •• 5. 3 . 75-
AN:t SBS ROUTT COUNTY STOl STEAMBOAT SPRINGS CO 3 0 9239 . 1 56520 . 296 . 2 . 4 9. 3 . " . 
ANM DRO DURANGO-LA PLATA COUNTY DURANGO CO 235780 . 1 6 3774.  1 1 3 .  1 . 13 2 . 65', 
ANM ".V TRI-COUNTY ERI E  CO 23590 3 .  1 06037 . ' O • .  2 . 35 2 . 27 ;' 
ANM LHX LA JUNTA MUNI LA JUNTA CO 2722ltO . 6602 1 .;, 222 . 2 . 16 2 � 2S 
AN" MTJ MONTROSE COUNTY MONTROSE CO 1 6395 4 .  l U272 . 6.5 . 5 .  " 2 . G7 
ANM STK CROSSON FIELD STERLING CO . 205554 . 1 02993.  1 7 1 .  2 . 0 1 2 . 05 
ANM 2V2 LONGMONT I'IUNI LONGMONT CO ,225767 . 79039 . O .  1 . 93 2 . 03 
AtlM TAD LAS ANIMAS COUNTY TRINIDAD CO 1 84592 . 1477 0 .  1 7 5 .  1 . 45. 1 . 79· 
ANI'I 1 V5 BOUL DER I'IUNI BOUL DER CO 1 7 2 1 3 9 .  76 1 0 1 .  O .  1 . 1 1  , .65 
AN" 0 1 V COLUfolBINE AURORA CO 1 7 9 048 . 5844 1 .  O .  ' . 75 1 . 51 
ANM LAA LAMAR I'IUNI LAMAR CO ' 922 1 5 .  1 225 1 � .  ,� .  1 .82 , 1 .43 ,' 
AN" GWS GL ENWOOD SPRINGS MUNI GL ENWOOD SPRINGS CO 6 0 904 . 1 2 1 4 36 . O .  1 . 02 1 .2 1 
ANM HON YAMPA VAl l EY HAYDEN CO . 58140 . 1 0 9667 . 20 . 2 . 53 '1 . 1 2;  
ANM D O V  I'IEADOW LAKE FALCON CO 1 07142 . 40545.  O .  1 . 01 0 . 99 ,  
AN" CEZ CORTEZ-MONTEZUMA COUNTY CORTEZ CO 28303 . 1 1-2036 . I S .  0 . 65 0 . 93 
ANM AKO AKRON-WASHI NGTON CO AKRON CO , 1 07443 . 1 9 92 1 .  n .  1 . 1 0 G • •  S· :  
ANM 5COO ANIMAS AIR PARK DURAtlGO CQ 53 1 97 .  65257 . O .  0 . 69 G .. 7, 'e 
ANM . 2V5 WRAY MUNI taRAY CO 4877 3 .  6238 ' • O .  0 . 62 0 .74 �. 
ANM 2V l STEVENS FIEL D PAGOSA SPRINGS CO 34998 . 67654 . O .  0 . 53 O � 6I ,� ' 
�HM 7V2 NORTH FORK VAL L EY PAON I A  CO 1 4448 . 82930 . O .  0 . 4 '  ' 0 . 6 S �  
ANM 2V3 MEEKER MEEKER CD 30233 . 63006 • O .  0 . 48 0 . 62 '  
ANM CAG CRAIG-MOFFAT CRAI G  CQ. 6504 2 .  25837 . O .  0 . 65 0 . 60 
ANM 2V6 YUMA MUNI,  YUMA CO 423 1 6  • 4568 5 .  o .  . . ..  � 0 . 58 
ANM l V 9  BlAKE FIELD DELTA CO 27 1 32 .  54057 . O .  0 . 44 0 . 54 
ANM C0 1 2  BRIGHTON VAN-AIRE ESTATES BRIGHTON CO 5925 9 .  1 9339 . o .  0 . 60 ' 0 . 52 
ANM GNB GRANSY-GRAND COUNTY GRAN8Y CO 1 3333 . 583 1 8 .  O .  0 . 33 0 . 4. 



ANM R I l  GAR F I E L D  COUNTY RIFLE CO 3 1 66 5 .  36199 . D .  0 . 40 0 . 46 A NM 4VO RANGELY RANGELY CO 44632 . 1 9921 . D .  0'. 43 0 . 43 ANM DIV SAN L U I S  VAl l EY MONT E V ISTA CO 29 1 8 0 . 251't9 3 .  O .  0 . 34 0 . 36 ANM OV2 HARRI ET AL EXAN DER FIELD SAL I DA CO 22 1 8 0 . 215 1 9 . O .  0 . 29 0 . 34 ANM LXV LAKE COUNTY L EADV I L L E  CD 35057 . 1 6 711 . O .  ,0 . 36 0 . 34 At\M I V8 LEACH CENT ER CO 3 1 90 7 . 1 3 1 22 .  O .  0 . 33 0 . 30 
Atm 3V4 FORT MORGAN MUNI FORT r'1ORGAN CO 364 1 5 .  943& . I n . 0 . 77 0 . 30 At�M 3V I BURL INGTON MUN I BURL I NGTON CO 23237 . 1558 0 . O .  0 . 25 0 . 26 ANM 6V3 LI TTl ETON SEDA L I A  C D  21733 . 937 9 .  O .  0 . 21 0 . 25 AN:'1 7V9 CITY AND COUNTY LAS AN IMAS Co 20544 . 1 7334 . O .  0 . 24 0 . 25 Atillt IV5 HO LYOKE Hl'LYOKE CO 2 1 948 . 1 3626 . O .  0 . 24 '0 . 24 A NM 20V KREMMl l HG KREf'i:-:UHG CO 1 2444 . 1 4619 . O .  0 . 1 6 0 . "  ANM 6V6 HOPK INS-MONTROSE COUNTY NUCLA CO 20244 . 6 6 01 . O .  '0 . 20 0 . 1 1 AN:'1 I V' FREMONT COUNTY CANON C UY CO 1 17 7 5 .  6 1 28 . , . D . 1 8 0 . 1 7  A .. lIt C050 EL L I COTT I NT L  EL L I COTT CO 1 8326 . 593l . 0 . ... D .  1 8  O .  " AN" 5V4 CALHAN CA LHAtt CO 18447 . 6 02 1 . D .  0 . 11 ' 0 . 16 ANM 7V5 BRU!Ut MUN I  BRUSH CO 1 52 3 9 .  7 79 1 .  O .  0 . 1 5  0 . 1 5 AHM Q39 MINERAL COUNTY MEMOR IAL CREEce CO 1 2 1 2 1 . 3956 . O .  0 . 1 2  0 . 1 1  ANI1 7VI JUL ESBURG MUNI JUL ESBURG CO 1 0121 . 62U . O .  0 . 1 1  0 . 1 1  ANM 33V WAL DEN-JACKSON COUNTY WALDEN CO 1 1 30 . 2653 . O .  0 . 08 0 . 07 

'ANM IV7 SPRINGFI EL D MUNI SPRINGFI EL D CO 6727 . 2 1 96 .  O .  0 . 07 0 . 06 ANIIt 9V7 EADS MUNI EADS CO 6 94& . 23 1 6 .  O .  0 . 07 0 . 06 
ANM 0 9V FOWLER FOWLE� CO 6 7 3 0 . 2 1 97 .  O .  0 . 07 0 ; 06 ANM 7V l BUENA VISTA MUNI BUENA VIST A  CO 6 0 91 . 1 9 9 0 . 0,. 0 . 06 0 .'05 
ANM IV I DEL NORTE MUN AND CO DEL NORTE CO 3320 . 1 084 . • O .  0 . 03 0 . 0 3  
ANM 4V l JOHNSON F I EL D  WALSE�BURG CO 3572 . 1 1 66 • O. ' 0 . 04 0 .'3 
ANM 29V VAll EY A I RPORT SI lVE� CLIFF CO 2997 . 971 . O .  0 . 0 3 0 . 03 
AN" 04V SAGUACHE "'UNI SAGUACHE CO 1 1 5 9 .  31a .  o .  0 . 0 1  0 . 0 1  

.... ANM COE COEUR D A l ENE AIR TERM coeUR D A L ENE I D  710 9 9 3 .  239949 . 6 9 0  • 4 . 97 - 6 .7'-� ANM SUN FRI EDMAN "EMORIAL HA I L EY I D  1 2499 0 . 1 46 1 5" .  O .  1 . 6 0  l .ao :l\ 
ANM U35 CALDWEL L INDUSTRIAL CALDWEL L I D  1 1 1 0 08 . 1 3572 1 .  O .  , 1 . 33 1 . 64 
ANM S6 7 NAMPA MUN I NAMPA I D  1 1 6434 . 945 1 2 .  O .  1 . 36 1 . 40 
AHM MYL MC CALL MC CALL I D  7 3252 . 1 2926 9 .  O .  1 . 1 3 1 . 35 
ANM S73 KAMIAH MUNI KAMIAH I D  6343 1 .  1 062 1 9 .  O .  0 . 96 1 . 1 3 
ANM BY! BURLEY MUN I  BURLEY I D  a3133 . 7547 2 .  0 . , 3 .. 65 , . 06 
ANM SMN SALMON SALMON I D  34489 .  1 1 66 1 9 .  D .  0 . 86 1 . 0 0  
ANM U02 MCCARLEY F L D  BLACKFOOT I D  5613 0 . 90255 . o .  0 . a3 0 . 9' 
ANM U I I  REXBURG-MADISON COUNTY REXBURG I D  68932 . 6 9U2 . 1'29 . 1 . 13 0 . 92 
ANM 568 OROFINO MUNI OROFINO I D  25625 . 7 1 3 1 0 .- O .  0 . 49 0 . 64 
ANM S80 I DAHO COUNTY GRANGEV I L L E  I D  33237 . 59277 • O .  0 . 5 1  0 . 6 1  
AN" 586 COUNTY-C I TY SANDPOINT I D  438 1 6  • 42232 . O .  0 . 48 0 . 57 
ANM 517 WEISER MUNI WEISER I D  4751S5 . 1 7 97 6 . O .  0 . 4 9  0 . 44 
ANM U76 MOUNTAIN HOME MUNI MOUNTAlN HOME I D  44497 . 1 934 1 .  O .  0 . 47 0 . 42 
ANM 655 BOUNDARY COUNTY BONNERS FERRY . I b  29636 . 33.5 0 . O .  0 . 39 0 . 42 
ANM U59 TETON PEAKS/DRI GGS MUNI/ DRIGGS I D . 1 9584 . 427 0 5 . O .  0 . 33 . 0 . 4 '  
ANM UO I AMERI CAN FAL LS AMERICAN FAl lS I D  357 1 0  • 25 1 42 .  ·0 .  0 . 4 0 0 .4 0  
ANM S83 SHOSHONE COUNTY KEl lOGG I D  29596 . 27874 . O .  0 . 30 0 . 3' 
ANJIII U I 5  CHALL I S  CHALL I S ID 1 384 9 .  �013 1 .  O .  0 . 27 0 . 36 
ANM U7 3  J EROME COUNTY J EROME I D  32296 • 1 5358 . O .  0 . 35 0 . 32 
ANM U 1 2  ST ANTHONY MUNI ST ANTHONY I D  1 8230 . 3 0 1 68 .  O .  0 . 27 0 . 32 
ANM GNG GOODING MUNI ' GOODING ID 2538 5 .  1 953 1 . O .  0 . 30 0 � 30 
ANM ' l S I  ECKHART I NTl PORTH I L L  10 7681 . 3756 0 .  O .  0 . 2 0  0 . 30 
ANM 589 CRAIGMONT MUNI CRA IGMONT I D  30 96 1 .  1 0 1 04 .  O .  0 . 3 1 0 . 27 
ANM 578 EmETT MUNI El'IMETT I D  2384 9 . 7784 . O .  0 . 24 0 .2 1  
ANM U57 ARCO-BUTTE COUNTY ARCO I D  1 9 066 . 1 1 0 4 1 - O .  0 . 2 1  0 .20 
ANM U0 3  BUHL MUNI BUHL I D  2 0454 . 7 968 . O .  0 . 1 8 0 . 1 9  
Atu1 U I G PRESTON PRESTON I D  1 52 1 7 .  74 1 0 .  o .  ,0 . 1 6 .  '0 . I S '  
ANM U5' RIGBY RIGBY 10 1 4636 . 5&6 1 .  O .  0 . 1 5 0 . 1 4 
ANM U82 COUNCIL MUN I  COUNCI L I D  1 0518 . 9076 . O .  0 . 1 3  0 . 1 3 

\ 
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ANM 575 PAYET T E  f'lUNI PAYETTE I D  AI.,. 562 HEN L EY AERODROf'lE ATHDL I D  A�M 566 HOMEDALE t·1UNI HOMEDA L E  ID AI\M U7a SODA SPRINGS f'lUNl SODA SPR INGS I D  
AN� 56 1 ATHOL ATHOL ID 
AN� Ul6 ABERDEEN PlUNI ABERDEEN I D  
ANI'I l U7 B EAR LAKE COUNTY PARIS I D  AtotM I S6 PRI EST RIVER MUNI PRIEST RIVER I D  ANn DBs DUBOIS I'IUNI DUBOIS ID 
ANM tlLS FlANK WIL EY FIELD tlllES C I TY I'IT ANI'I OL F WOLF POINT INTl WOLF PO I NT I'IT AKM CTB CIIT lANK tlUN I  C U T  BANK MT 
ANPI SDY SIDNEY-R ICHLAND PlUNI SIDNEY . MT 
ANI'I DlN DIL LON DILLON f'lT 
AN" BZN. GALLATIN FLD BOZE"AN f'lT 
ANM BT" BERT "DONEY BUTTE "TO 
ANM LWT LEWISTOWN f'lUN! L E1USTOWN "T 
AN" LVM "ISSIOtt FIELD l IVINGSTON "l 
ANM SO l CONRAD CONRAD I'IT 
ANM GDV DAWSON COMMUNI TY GLENDIVE "T 
AN" SBX SHELBY SHELBY I1T 
ANti WYS YEL LOWSTONE WEST YELLOWSTONE "T 
AN" S27 KAL I SPEL L CITY KAL I SPEll MT 
ANti 655 HA"ILTON HAMI LTON MT 
AN" 4U5 CHOTEAU CHOTEAU "T 
AN" PWD SHER-WOOD PL ENTY1.JOOD "T 
AN" RED RED lODGE RED LODGE PIT 
AN" tlU MAL TA MALTA "T 
AN" S7 I CNINOOK "UNI CHINOOK tiT .... A�M 325 STEVENSV I L L E  STEVENSVILLE MT 0 
ANM "T02 FAIRGROUNDS AIRPARK HARDIN MT " 
ANM 6 58 LAUREL MUN LAUREL "T 
AN" 3U6 BAKER MUNt BAKER MT 
ANM sa5 BIG SKY FIELD CULBERTSON "T 
AN" 4U6 CIRCLE TOWN COUNTY CIRCLE "T 
ANI'I BOX BROADUS BROADUS tiT 
AN" 6 5 0  BIG T IMBER B I G  U"8ER tiT 
ANti 559 UBBY L IBBY "T 
AN" 4U3 L I B ERTY COUNTY CHESTER tiT 
AN" U05 RIDDICK FIELD PHIL IPSBURG MT 
ANPI aS l POLSON POLSON tiT 
AN" 952 SCOBEY SCOBEY "T 
AKM 3U3 ANACONDA ANACONDA tiT 
AN" 1 53 TILLnT FIELD FORSYTH" tiT 
ANti 385 DEER LODGE-CITY-COUNTY DEER LODGE tiT 
AN" 8U8 TOWNSEND TDWNSEtlD tiT " 
AN" 9UO TURNER TURNER MT 
AN" 6S3 COLUMBUS COLUMBUS "T 
AN" 405 EUREKA EUREKA "T-
AN" 757 VAL I ER VAL I ER "T 
AN" 3U4 ST LABRE MISSION 'ASHLAND "T 
AN" . 8U6 TERRY TERRY tiT 
AN" 5U2 EKALAKA EKALAKA "T 
AN" 48S HARLE" HARL EM "T 
AN" S64 STANFORD STANFORD "T 
AN" 29S GARDINER GARDINER "T 
AN" 425 POPLAR POPLAR MT 
AN"' lua BIG SANDY BIG SANDY MT 
AN" 5U3 BIG SKY ENNIS "T 

c c 

1 1 6 2a . 3796 . 
1 062a . 346 9 .  

194 1 • 2 9 1 a .  
5554 . 4256 . 
772 1 . 2520 . 
7 930 . 25aa . 
4923 . 2627 . 
5292 . 1 727 . 
3333 . 1 081 . 

3 00836 . 986 1 7  • 
283622 . 1 1 0533 . 
24&884 . 7 1 447 . 
2 0 2255 . 89058 . 
206 1 6 6 . 47367 • 

956 1 7 .  1 28828 . 
7855 9 .  1 3 1 0 0 0 . 

1 1 7864 . 597 1 9 .  
40588 . •  8908 9 .  
96557 . 3 1 9 08 . 
5556 5 .  6 5 0 6 7 . 
4 1847 .  4 3987 . 
1 1 0 0 1 .  6 3 0 35 .  
4876 1 .  1 5 9 1 5 .  
347 1 1 .  2782 1 .  
3 1 987 . 28223 . 
34285 . 238 0 9 . 
3 1 972 . . 22 I 1 4 .  
21 1 4 1 . 1 9336 . 
32'946 . 1 5748 . 
3547 0 .  1 1 57 9 .  
2423 0 . 1 887 7 . 
33285 . 1 0863 .  
2453 1 .  1 8 1 58 .  
3 1 1 1 0 .  1 0  1 54 .  
29395. 9594 . 
22439 .  1 4 90 1 .  
20253 . 1 6687 . 
1 76 0 9 .  1 836 7 . 
23 1 3 1 .  1 2544 • .  
1 5635 . 1 8 9 1 5 .  
23598 . 7 7 0 2 .  
23888 . 7 7 96 . 
11373 . 1 0 99 1 . 
2 1 1 95 .  6 " 8 .  
1 9323 . 882 0 .  
1 9823 . 6470 . 
1 6 64 1 . 5 96 6 .  
10499 . · 842 • •  
1 3 1 1 7 .  428 1 . 

9089 . 2967 . 
3795 . 6 7 23 . 
54 1 4 .  1 76 7 . 
5284 . 1 724 . 
4 958 . " 1 8 .  
47 1 1 .  1 538 . 
3724 . 1 2 1 5 .  
2873 . "938 . 
3450 . 1 1 26 . 
1 45 0 . 47 3 �  

c 

o .  0 . 1 2 
o .  0 . t 0  
O .  0 . 0 9  
O .  0 . 07 
O .  o . oa 
O .  8 . 0a 
o .  0 . 0 5 
o .  0 . 05 
O .  0 . 0 3 

26 1 .  3 . 99 
2a8 .  0 . "* 
228 . 2 . 74 
1 86 . ro 2 . 48 
20 9 .  1 . 5 1 *  

5 0 .  1 . 88 
O .  4 . 55 

284 . 3 . 67 
o .  1 . 07 

80 . 1 . 23 
O .  2 . 4 9  
o .  1 . 67 
tr. 0 . 35 
O .  0 . 5 1  

0 0 • 0 . 42 
O .  0 . 40 
o .  0 . 40 
O .  0 . 37 
O .  0 . 33 
O • 0 . 36 
O .  0 . 37 
o .  0 . 28 
O .  ' 0 . 34 
O .  0 . 29 
o .  0 . 32 
O .  0 . 30 
O • .  0 . 26 
I .  0 . 25 

. O .  0 . 23 
O .  0 . 26 
O .  0 . 2 1  
O .  0 . 24 
O .  0 . 25 
O .  0 . 2 1  
O .  0 . 22 
O .  0 . 2 1  
O .  0 . 2 1  
O .  O . l a 
o .  0 . 1 3 
O .  0 . 1 4 
O .  0 . 0 9  
O .  " 0 . 06 
O .  0 . 06 
o .  0 . 05 
O .  0 . 05 
O .  0 . 05 
o .  0 . 04 
O .  .0 . 0 3 
O .  0 . 0 4 
O .  o . O t  

c 

O .  ' 0  
0 . 09 
0 . 08 
0 . 07 
0 . 17 
0 . 07 
O . OS 
0 . 05 
0 . 0 3 

2 . 65 
2 . 62* 
2 . 1 3  
1 . 94 
1 . 68* 
.1 . 49 
1 . 39 
, .  '8 
0 . a6 
0 . 85 
0 .80 
0 . 57 
0 . 49 
0 . 43 
0 . 42 
0 . 40 
0 . 39 
0 . 36 
0 . 32 
0 . 32 
0 . 3 1  
0 . 2' 
0 .29 
0 . 28 
0 . 27 
0 .26 
0 . 25 
0 .25 
0 . 24 
0 . 24 
0 .23 
0 . 2 1  
0 . 2 1  
0 . 20 
0 . 1 9 

· 0 . 1 9 
O �  1 7  
1 . 15 
0 . 13 
8 . 1 2 
0 . 0' 
0 . 07 
0 . 05 
0 . 05 
0 . 04 
0 . 04 
0 . 03 
0 . 03 
0 . 0 3  
0 . 0 1  



AN" 352 AURORA STATE AURORA O R  286 1 942 . 597 1 35 .  26 3 9 .  1 7 . 7 7- 22 � 9a-
ANM OTH NOR TH B END MUNI NORTH BEND OR 1 97 0 9 9 1 . 43732 1 .  1 982 . 6 . 74 1 6 . 0 0 
A NM 4S5 MC MINNV I L L E  MUNI MC MINNV I L L E  O R  1 1 4648 1 . 303476 . 1 0 4 9 .  7 . 33- 9 . 63-
ANM CVO CORVAL L I S MUN I CORVA L L I S  OR 666785 . 225747 . 5 1 a .  4 . 49 5 . 93 
A t:M I S 4 SCAPPOO S E  INDUS TR I A L A IRPARK SCA PPOOS E OR 5 1 4667 . 1 94 922 .  422 . 3 . 1 6- 4 . 7 1 -
Atl" 5 0 7  BEND MUNI B EtlD OR 4 0 994 3 .  18654 2 .  335 . 4 . 7 4 3 . 96 
ANM LGD LA GRANDE MUNI LA GRANDE O� 40208 1 . 1 6 534 9 .  laa . 3 . 04- 3 . 77-
A XM DLS THE DAL L ES MUNI THE DA l l ES OR 4250 0 2 .  1 4 1 1 67 .  4 0 5 .  3 . 03* 3 . 7'-
ANM RDM ROBERTS F I E L D  RED:l0ND OR 362245 . 1 757 1 0 .  3 1 6 .  4 . 84 3 . 57 
ANM ONP NEWPOR T Mut u NEI"PORT OR 2 6 9 0 98 .  1 1 1 1 1 1 .  264 . 2 . 25 2 . 54 
AN" L KV LAKE COUN TY- LAKEV I EW L AKEV I EW OR �49750 . 1 227 0 7 .  245 . 2 . 1 6- 2 . 47 -
ANM 5 1 2  ALBAN'" MUN I AL BANY . OR 1 6 1 1 24 .  1 57 953.  O .  2 . 07 2 . 1 2 
ANM 3sa JOSEPHIN E COUNTY /GRANTS P � SS/ GRAN T S  PASS OR 1 �5 1 2 9 .  1 45904 . O .  1 . 7 1  L a o  
ANM ONO ONTARIO "UN J ONTARIO OR 1 04988 . 1 35877 . O .  4 . 9 1  1 . 6 0  
ANM 256· SPORTSM4N AI _PARK NEl.IBERG OR t l66SS . 93507 . O .  "" . 40 1 . 53 
ANM RBG ROSEBURO "UNI ROSEBU�G OR 9307a . 1 357 0 0 . 2 .  4 . 26 1 . 52 
AN" S03 ASHLAND "UH I -SUMNER PARKER FI ELD ASHLAN;) OR a794 0 .  1 34066 . O .  1 . 34 1 . 4a 
ANI'S S 0 5  BANDON 'TATE BANDON OR 77677·. 1 30 7 1 4 .  O .  1 . 27 1 . 3a 
ANI'S 45 1 GOL D B EAC" MUNI GOL D  B EACH OR 73072 . 1 292 1 0 .  O .  1 . 2 3  1 . 34 
ANM BNO BURNS MuNl BURNS OR 67557 . 1 27 4 1 0 .  O .  1 . 26 1 . 30 
AN'" 6 1 S  COTTAGE GROVE STATE COTTAGE GROVE OR 6 1 6 0 2 .  1 25467 . cr. 1 . 1 0 1 . 2 4  
AN" 522 HERMI STON MUN ICIPA L  HERMISTON OR 73022 . 1 07764 . 2 .  2 . 99 1 . 2 0  
ANM 755 I NDEPENDENCE STATE INDEPENDENCE OR 5 9 1 7 0 .  8674a . o .  0 . 84 0 . 97 
ANI'S 052 OREGON C I fY AIRPARK OREGON C I TY OR a796 0 . 46 978 . ' 0 . 0 . a7 0 . 90 
ANM 753 STARK ' S  TWIN OAKS A I RPARK N I LLSBORO OR 9395 1 . 3066 0 .  o .  0 . 9 1 0 . 83 
ANI'S BOK BROOKINGS STATE BROOKI NGS OR 55297 . 6457 9 .  o .  0 . 6 1  o . ao 
AN" 452 HOOD RIVER HOOD R I V ER OR 494 1 I • 62653 . o .  0 . 6 9  0 . 74 
AN" S2 1 SUNRIVER BEND OR 380 0 0 .  66059 . O .  0 . 56 0 . 6 9  

... ARl1 BKE BAKER I'SUNl BAKER OR 4 1 2� 1 . 5 1 57 5 .  O • 1 . 66 0 . 6 2  0 ANI'S 759 LENHARDT URPARK HUBBARD OR 6 1 552 . 20 086 . o .  0 . 60 0 .54 Q) 
ANI'S 77S HOBBY F I EL D  CRESWELL OR 4 3 06 0 . 32034 . O .  O . ftO 0 . 50 
ANI'S 459 "UL INO MUL INO OR 5304 5 .  1 7 3 1 5 .  O .  0 . 52 0 . 47 
ANI'S S30 L EBANON ST4TE L EBANON OR 376 1 9 . 3378a . o .  0 . 45 0 . 4 7  . 
AN" 9S9 LEXINGTON L EXINGTON OR 2a952 . 3 7 0 1 0 .  o .  0 . 31 0 . 44 
AN" 6S2 FLORENCE "UNI FLORENCE OR l a907 . 47 385 . O .  0 . 34 0 . 44 
AN" 85ft ENTERPRISE MUNI ENTERPRISE OR 1 6887 . 4 0 6 32 . o .  0 . 33 0 . 3a 
ANM S45 S I L ETZ B AY STATE GL ENEDEN BEACH OR l a 1 74 . 38076 • . 0 .  0 . 30 0 . 37 
AN" 3S9 CONDON STATE CONDON OR 240 97 . 2 9076 • .  O .  0 . 33 0 . 35 
AN" 56S SEASIDE STATE S EASIDE OR 1 80 1 5 .  3ft4 U .  o .  0 . 2a 0 . 35 
ANM 533 C ITY-COUNTY MADRAS OR · 3 1 955 . 1 6 370 . 3 .  1 . 2 1  0 . 32 
AN" 1 6 5  TRI-CITY STATE MYRTlE CREEK OR 3 0 554 . 1 5974 . O .  0 . 33 0 . 3 1  
ANI'S 539 PRINEV I L L E  PRINEV I L L E  OR 2625 5 . l a4 1 7 .  o .  0 . 3 0  0 . 30 
ANM 559 ESTACADA ESTACADA OR 3 27 0 7 . I On s .  o .  0 . 32 0 . 29 
ANI'S U33 JOHN DAY STATE JOHN DAY OR 2 1 05 6 . 1 9966 . O .  0 . 23 . D . 27 
ANI'S 26U "C DER"IT T  STATE MC DERMITT OR · . 1 87 1 6 .  1 5664 . O .  0 . 22 0 . 23 
AN" 2S7 CHI L OQUIN STATE CHILOQUI N  OR 1 0  1 7 3 .  24829 .  O .  0 . 1 9  0 . 2 3  
AN" 03S RICHS SANDY OR 24 1 78 .  · 7890 . O .  0 . 23 0 .2 1  
ANM 465 JOE CARDS A I RPARK DAL LAS OR. 1 5907 . 1 0750 . O .  0 . 1 7 O . la 
AN" OR78 DAN I EL S  F I ELD HARRISBURG OR 1 1 41 1 .  . 1 53 4 9 .  O .  0 . 1 6  O . l a 
AN" l OS HUTCHINSON MOLALLA OR 1 97 3 0 . 6 4 38 .  O .  0 . 1 9 0 . 1 7 
ANI'S S4a COUNTRY SQUIRE A I RPARK SANDY OR 1 88 1 4 .  6 1 4 0 .  O .  0 . 1 8 . 0 . 1 7 
AN" 354 I L L INOIS VAL L EY /USFS/ CAVE JUNCTION OR la20 0 . 593 9 .  O .  0 . 1 8 0 .·1 6  
AN" 549 "IL L ER I'IEMORIAL A I RPARK VALE OR 1 29 1 8 .  9775 . O .  0 . 1 4 0 . 1 5 
AN" 550 OAKRIDGE STATE OAKRIDGE OR 4533 . 1 8 1 58 .  O .  O .  1 0  0 . 1 5  
AN" 547 TILLAMOOK T I L LAMOOK OR 1 0 068 . 6 7 98 .  O .  0 . 1 2 0 . 1 t  
ANM 62S CHRIST"'AS VALLEY CHRISTMAS vALLEY OR 7532 . 8 0 1 7  • O .  0 . 0 9 0 . 1 0 
AN"' · 5 5 1  GEORGE FELT ROSEBURG OR 952 3 .  3 1 08 .  O .  0 . 0 9 0 .-01 
ANI'S OR62 CROW-I'SAG ELMIRA OR 8375 . 2733 . O .  0 . 08 0 . 0 7 
AN" 654 DAVI S· GATES OR 4834 . 1 577 • O .  0 . 05 0 . 04 

1 - .- .. �� �J$�d��� .. �l".tE$clllllityaS:QGl$:&J ' ) 'hl! bs",.Ii,,)£\l = ;;; .. ...-.. ) ) ) J 
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AN" OR06 INLAND HEL I COPTERS GRANTS PASS OR 7 6 2 . 5801 . O .  0 . 0 3 0 . 04 
AN" 5 1 5  TROH ' S  MEMORIAL AIRPARK PORTLAND OR 28 1 0 .  9 1 7 .  O .  0 . 0 3 0 . 12 
ANM 4 1 5 ROGUE-AI R  SHADY COVE OR 224 0 . 1 3 99 . •  O .  0 . 02 0 . 12 

ANM PVU PROVO twHI PROVO UT 1 95080 . 1 6 9036 . O .  7 . 27 2 . 42 
ANM VEL VERNAl VERNAL UT 1 68 94 5 .  1 39895 . 1 25 .  2 . 52 2 . 05 
Am .. LGU LOGAN-CACHE L OGAN UT 1 2 1 033 . 1 44870 . O .  4 . 1 3  1 . 7 7  
ANM BTF SALT LAKE SKYPARK BOUNTI FUL UT 9392 0 . 1 36023 . O .  1 . 42 1 . 53 
AN'" DMC BRIGHA'" C I TY BRIGHA'" CITY UT 1 23832 . 1 0 5920 . 8 4 . 1 . 78 1 . 53 
ANM Uft2 SALT LAKE CITY MUN I  2 SALT LAKE CITY UT I 3ft20 9 .  80020A O .  1 . 5 1  1 . 42 
ANM SGU SAINT GEORGE MUNI ST . GEORGE UT 66300 . 1 26 98 3 .  1 .  2 . 72 1 . 28 
ANM CDC CEDAR CITY I1UNI CEDAR CITY UT 57536 . 1 2287 1 .  a .  2 . 63 1 . 20 
ANM R I F  RICHFIELD MUNI RICHFIELD UT 55785 . 1 2357 1 .  O .  1 . 0 7  1 .  " 
ANM PUC CARBON COUNTY PRICE UT 48095 . 1 2 1 025 . O .  0 . 97 1 . 1 2 -'K'" BDG BLANDING MUN I BLANDING UT ft820 3 .  1 0667 3 .  2 2  . ... 1 . 35 1 . 0 3  
AN'" KNB· KANAB MUNI KANAB UT 27864 . 1 1 4ftS7 . O .  0 . 7 7  0 . 95 ' 
AN'" 6 9V HUNTINGTON "UN I  HUNT INGTON UT 27865 . I l ft458 . O .  0 . 77 - O . b  
A"rot DTA DELTA MUN I  DELTA UT 25 188 . 1 1 1 480 . O .  0 . 6 9 0 . 9 1 
ANM U20 GREEN RIVE� GREEN RIVER UT 1 04 1 8 .  1 0 5966 . O .  0 . 55 0 . 27 
ANM U77 SPANISH FORK-SPRINGV I L L E  SPANISH FORK UT 4544 ... 6 957 1 .  O .  0 . 62 0 . 76 
ANM Uft3 SAN J UAN COUtiTY MONTICEL LO UT 8 90 1 .  99237 . O .  0 . 45 0 . 72 
ANM U69 DUCHESNE MUNI DUCHESNE UT 64706 . 3887 7 .  58 . 0 . 46 - 0 . "-
ANM 36U HEBER VAU EY HEBER UT 563 1 7  • 4288 9 . O .  0 . 65 0 . 66 
ANM BCE BRYCE CANYON BRYCE CANYON UT 53543 . 353 9 9 .  50 . 0 . 54- 0 . 59-
ANM 74V ROOSEVELT ,.,ONI ROOSEVELT UT 7228 . a 1 6 96 .  D .  O . U  0 . 59 
ANM CNY CANYONLANDS FI ELD MOAB UT 2 1 855 . 6 1 895 . . O .  D . 69 0 . 56 
AN'" U55 PANGUITCH MUNI PANGUITCH UT 4393 . 6 1 58 9 . O .  0 . 24 0 . 4.4 
ANM ENV WENDOVER WENDOVER UT 34 1 4 5 .  24688 . O .  0 . 40 0 . 59 
AN'" 4 1 U "'ANTI-EPHRAIM MANTI UT 1 0556 . 4 1 789 . D .  0 . 23 D . 35 

.... A NM U27 TREMONTON MUNI TREMONTON UT 2687 1 • 1 1 58 1 .  O .  0 . 27 0 . 26 
0 ANM U07 BUll FROG 8ASI N  GLEN CANYON NATL REC A UT 8826 . 2ft77 9 .  O .  0 . 1 6 0 . 22 \D ANM U26 BOLINDER FI ELD-TOOELE VAL L EY TOOEL E UT 20648 . 6 74 1 . O .  0 . 20 0 . 11 

ANM U 1 4  NEPHI MUNt NEPHI UT 1 2 1 66 .  3242 . O .  0 . 1 2 0 . 1 0  
ANM 42U MORGAN MUNI MORGAN UT 97 3 1 . 5 34 1 . O .  0 . 1 0 0 . 1 0 
AN'" 44U SALINA-OUNNISON SALINA UT 8637 . . 4 32 9 .  O .  0 . 0 9 0 . 09 
AN'" HVE HANKSV I L L E  HANKSV I L L E  UT 7665 . 2502 . O .  0 . 07 0 . 07 
AN" 1 1 9  PAROWAN PAROWAN UT 7666 . 2502 . O .  0 . 07 0 . 07 
AN" 4 0 U  MANILA MANUA UT 7665 . 2502 . O .  0 . 07 0 . 07 . 
AN" U22 HAl lS CROSSING GL EN CANYON NAlL REC A UT 5606 . 3277 • . O .  0 . 06 0 . 06 
AN" U52 BEAVER MUNt DEAVER UT 5a37 . 1 90 5 .  O .  0 . 06 0 . 05 
AN" 1 18 HURRICANE HURRICANE UT 4 7 0 7 . 1 536 .. O .  0 . 05 0 . 04 
ANM I L7 ESCALANT� MUNI ESCALANTE UT 4580 . l ft9 5 . O .  O . Oft 0 . 04 
ANM 38U WAYNE WONDERLAND L OA UT 2037 . 1 22 3 .  O .  0 . 02 0 . 02 

AN" PWT KITSAP CQUNTY BREI1ERTON WA 2 1 73096 . 45543 1 .  2 1 48 . 9 . 5 3  1 7 .46 
ANM KLS KEL SO-L.ONGYI EW KELSO WA 1 1 34 1 35 .  1 96488 . 9a7 . 6 . 5 1 - a .a4-
ANM EPH EPHRATA MUNI EPHRATA WA . 9 1 38 1 6 .  1 67440 . 7 38 . 6 . 7 3 7 . 1 a 
ANM R L D  R ICHLAND RICHLAND lilA 680080 . 244497 . 4 1 9 .  8 . 5 1  6 . 1 4 
ANM HQ" BOWERMAN HOQUIAM WA 593344 . 1·990 1 2 .  503 .  4 . 44 5 . 26 
ANM PUW PULLMAN/MOSCOW REGIONAL PUL L"AN/MOSCOW , ID WA 5223 1 0 .  · . . 1 94358 . 3 36 . 2 . 48 4 . 76 
AN" 550 AUBURN "UN I  AUBURN WA 448766 .  '�5 1 8 36 . O .  3 . 97 4 . 66 
AN" B L I  BEL L I NGHAM INTL BEL L INGHA" WA 4 92608 . ···1 954 3 1 .  469 . S . I:' 4 . 57 
AN" 588 ARLINGTON ARLINGTON WA 4 02942 . 235427 . O .  1 3 . 5 1  4 . 24 
ANM I SO PUYALLUP I NDUSTRIAL AIRPARK PUYALLUP "JA 33935 9 . 2 1 6 1 2 5 . O .  3 . 1 8 3 . 6 9  
AN" 59S EV!RGREEN F I EL D  VANCOUVER WA 333433 . 1 1  0 20 9 .  O .  3 . 26 2 . 95 
ANM EAT PANGBORN FIELD WENATCHEE WA 186394 . 1 65 1 2 9 . 2 .  6 . 7 6  2 . 34 
AHM CL" WIL L IA" R FAIRCHILD INTL PORT ANGELES WA 1 5575 0 .  1 56 07 4 .  6 .  5 . 2 1  2 . 07 
ANM 60S PEARSON A I RPARK VAtlCOUVER WA 2 1 6835 . 70782 . O .  5 . 4 0  1 . 9 1  
AI;r1 5HN SANDERSON F I EL D  SHELTON WA 1 36387 . 1 1 1 30 3 .  426 . ' 2 . 85 1 . 65 
AN" 5 1 9  FRIDA-Y HARBOR FRIDAY HAR80R WA 1 0 1 9 58 . 1 38637 . O .  1 . 1 7 1 . 6 0  



ANI'I S44 SPANAWAY SPANAWAY WA 
AN'" 75S SKAGI T  REGIONAL/BAY V I EW BUR L I NGTON/I'IT VERNON/ WA 
AN'" CLS CHEHAL IS-CENTRAL I A  CHEHA L I S  WA 
Atll'l ELN BOWERS F I ELD EL L ENSBURG WA 
AN'" 5 1 7 ORCAS ISLAND EAST SOUND WA 
ANI'I 765 OAK HARBOR A I R  PARK OAK HARBOR WA 
AN'" 543 HARVEY F I E L D  SNOHOMISH WA 
ANI'I S 3 1  LOPEZ ISLAND LOPEZ WA 
AN" 0 5 6  CLARK COUNTY ORCHARDS WA 
ANM 07S DEER PARK I'!UNI DEER PARK WA 
ANI'I WA ' 2  DE VERE F I ELD CLE ELUI'I WA 
ANI'I S95 MART I N  FI EL D  COl l EGE PLACE WA 
ANI'I 058 PORT ORCttARD PORT ORC.HARD WA 
ANI'I WA I O  PORT OF CA"AS-WA5�OUGAL CAI'IAS WA 
AHM 560 . KEHI'IORE AI RNARBO� KEHI'IORE WA 

. ANM BVU BEL L EVUE AIRF1ELD BEllEVUE WA 
ANI'I 745 ANACORTES ANACORT ES WA 
ANI'I 1 45 WESTPORT WESTPORT WA 

. ANI'I WAitO I'!OSES LAKE MUNI I'IOSES L AKE WA 
ANI'! 059 JEFFERSON COUNTY INTL PORT TOWNSEND WA 
ANJIII S 1 3  MARTHA LAKE ALDERWOOD "ANOR WA 
AN" 597 ANDERSON FJ UD BREWSTER WA 
ANJIII WA22 EL"A "UN I Cl�AL ELMA WA 
AN" 542 APEX A I RPARk S ILVERDAL E  WA 
ANM 5 1 1  FORKS FORKS WA 
AN" OMK O"AK O"AK WA 
AN" WA05 GOHEEN BATTLE GROUHD WA 
AHM 536 CREST AIRPARK ·KENT WA 
ANM 540 PROSSER PROSSER WA 

po6 AN" 552 I HTERC I TY WIHTHROP WA ... AH" 57 0 OTHELLO MUNt OTHEllO WA 0 
ANM 6 35 COLVI L L E  !l4Uft! COLVI L L E  WA 
ANM 526 OCEAN SHORES "UHI OCEAN SHORES WA 
AN" WA5 1 R & K SKYRANCH ROCHEST ER WA 
AN" 1 55 SUHNYSIDE "UNI SUNNYS I DE WA 
AN" 852 CASHMERE-DRYDE" CASHMERE WA 
ANM 594 WHITMAH CO MEMORIAL COLFAX WA 
AH" WA56 KURTZER FLYING SERVICE SEATTLE WA 
AH" 1 1 5 SEKIU S EKIU WA 
AN" TDO TOLEDO-WI HLOCK "UHI TOL EDO WA 
ANJIII 254 NEW WARDEH WARDEH WA 
AN" 598 V ISTA FI ELD KENNEWICK WA 
ANM 5 1 0  CHELAH "UNl CHELAN WA 
ANM WA77 ENUMCLAW ENUMCLAW WA 
AHM 057 DOROTHY SCOTT OROVILL E WA 
AN" WAG 9  BLAINE "UN I  BLAINE WA 
AN" WA 1 4  CONHELL C I TY COHNEL l WA 
ANM WAO (NEW) B LAINE WA 
AH" S35 OKAHOGAN L EGION OKANOGAH WA 
ANM WA3a FLYING F RANCH MONROE WA 
AHM 68S DAVENPORT . DAVENPORT WA 
ANM · WA33 LYNDEH LYNDEH WA 
ANM 2S5 WATERV I L L E  WATERVI Ll E  WA 
ANM 7 0S MEAD FLYIHG S ERVICE MEAD WA 
AN" 335 PRa F I EL D  RITZVI L L E  WA 
ANM WA6 9 WAX ORCHARDS VASHON WA 
ANM 25 1 VASHON I SLAND VASHOH WA 
AN" WA72 WESTERN A I RPARK I NC YEL" WA 
AHM WA24 FRIDAY HARBOR SPB FRIDAY HARBOR WA 
AHM WA3 . WHIDaEY A I R  P.ARK L ANGLEY WA 

) _ ._ � . .  ...l. __ ,>� -) ...... - . . . .. .... ".---, ) ) ) ) . 

1 16 1 29 . 47 1 10 . 
7 0 7 36 . 1 2145 1 .  

1 33046 . 43424 . 
1 4716 2 . 26034 . 

37425 . 1 1 7577 . 
2739 1 .  1 1 4304 . 

1 0 3645 . 33130 . 
35901 . 1 0 0717 . 
9 92 1 9 .  36077 • 

1 00 9 0 3 .  32929 . 
1 1110 . 91 1 01 .  
6 9859 . 33587 . 
78374 • 25580 . 
6 7 6 7 3 .  22015 . 
6 248 • •  20392 . 
56899 . 224 90 • 

5 9322 . 1 9366 . 
1 3553 . 58345 . 
54825 .. 1 7897 .  
25395 . 3525 1 . 
4343 1 .  1 4 1 80 . 
3 1 456 . 1 7487 . 
2 9 1  06 . 2 0 1 52 .  
36383 . 1 1 17 7  • 
26 1 0 2 .  206 0 I .  
2996 9 .  978 1 . 
2 9 38a . 9592 . 
29143 .  1 0 0 1 0 .  
2 95 1 1 .  963' . 
26"'1 1 7 .  a7 1 9 . 
254 1 7 .  8296 . 
24558 . 8 D 1 6 .  
23935 . 71 1 0 .  
2 1 8 1 4 .  7659 . 
1 9072 . 1 t 044 . 
203 1 2 .  95a3 . 
2 ' 437 . 6 997 . 
2 0 05 1 . 6544 . 
2 0 274 . 6 6 1 6 .  
1 90 98 .  6234 • . 

1 7932 . 5aS3 . 
186 7 9 .  6 0 98 .  
1 3584 . 9253 . 
1 7068 . 557 1 .  
1 6564 . 5406 . 
1 5687 . 7 37 0 .  
I U I 3 .  5325 . 
1 5355 . 50 1 2 .  
1 0354 . · 8772 . 
1 5228 . 4 97 ' • 

1 364 3 . 4453 . 
1 3436 . 4386 . 
1 3075 . 426a . 
1 3 06 2 .  4264 . 
1 3285 . lt336 . 
1 2295 . 40 1 3 .  
1 1 4 98 . 3753 . 
1 0826 . 3533.  
1 0 0 39 . 3276 . 

87 1 7  • 3928 . 

) ) 

1 1 9 . 1 . 35· 
O .  1 . '1 1  
O .  1 . 0 9  

1 31 . 0 . 90· 
O .  0 . 1 1  
O .  0'. 5 9  
O .  0 . 96 
O .  0 . 6 1 
O .  1 . 04 
O .  0 . 6 9 
O .  0 . 55 
O .  0 . 74 
O .  0 . 8 1 
O .  0 . 37 
O . ... 0 . 60 
O .  1 . 02 
O .  0 . 53 
O .  0 . 33 
O .  0 . 57 
O .  0 . 35 
O .  0 . 44 
O .  0 . 32 
0'. 0 . 2a 
O .  0 . 37 
O .  0 . 29 

' 0 .  0 . 25 
O .  0 . 2 9  O .  0 . 30 
O .  0 . 30 
o .  0 . 1 7  
O .  0 . 25 
O .  0 . 25 O .  ·0 . 24 
O .  0 . 22 
O .  0 . 2 1 
o .  0 . 2 '  O • . 0 . 2 0  
O .  0 . 1 7 

. O .  0 . 2 0  
O .  0 . 1.9 
o .  0 . 1 8 
O .  O .  I t  
O .  0 . 1 4 
O .  0 . 1 6  
O .  0 . 1 5  
O .  0 . 1 7 
O .  0 . 1 6 
'0 . O . Olt 
o .  0 . 1 2 
O .  0 . 1 5  
O .  0 . 1 3 
O .  0 . 1 3 
O .  0 . 1 3 
O .  0 . 1 3 
O .  0 . 1 3 
o .  0 . 1 1  
O .  0 . 1 2  
O .  0 . 1 1  
o .  ' o . oa 
O .  0 . 0 9 

:> 

1 . 55· 
1 . 32 
1 . 1 7 
I . "· 
1 . 0 3 
0 . 94 
0 . 9 1 
0 . 9 1  
0 . 90 
0 . 89 
0 . 71 
0 . 6 9  
0 . 6 9 
0 . 60 
0 . 55 
0 . 53 
0 . 52 
0 . 41 
0 . 48 
0 . 4 0  
0 . 3a 
0 . 33 
0 . 33 
0 . 32 
0 . 3 1  
0 . 26 
0 . 26 
0 . 26 
0 . 26 
0 . 24 
0 . 22 
0 . 22 
0 . 2 1  
0 . 2 0  
0 . 20 
0 . 20 
0 . 1 9 
0 . 1 1 
e . 1 I 
0 . 1 7  
0 . 1 6 
0 . 1 6 
0 . 15 
0 . 1 5 
0 . 1 5 

. 0 . 1 5 
0 . 1 4 
O .  ' 4  
0 . 1 3 
0 . 1 3  
0 . 1 2 
0 . 1 2 
0 . 1 2  
O .  ' 2  
0 . 1 2 
0 . 1 1  
0 . 1 0 
0 . 1 0  
0 .:0 9 
0 . 08 

) 
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ANM 73S WI LLARD FIELD TEKOA WA 197 1 .  2921 . O .  0 . 09 0 . 01 ANM 523 l ONE "UN I  lONE WA 1524 . 2782 . O .  0 . 09 0 . 01 AHM WA20 SWANSON EATONV I L L E  WA 7775 . 2538 . O .  o . oa 0 . 07 A tiM 2S8 WI L BUR WI LBUR WA . " 4 .  2641 . O .  0 . 0 9 0 . 07 ANM WA43 ODESSA "UNI ODESSA WA 8353. 2726 . o .  o . oa 0 . 07 
AHM WA2 I GRAND COUL EE DAM ELECTRI C  CITY WA I t O  I . 2644 . O .  0'. 06 0 . '7 
ANM 80WA QUINCY MUNI QUIHCY WA 7 1 90 . 2347 . O .  0 . 06 0 . 06 
AHM WA35 CEDAR GROV E  AIRPARK MAPLE VALLEY WA 5268 . 1 720 . O .  0 . 05 0 . 05 
AtlM 5 9 3  CL E ELU" C L E  ELUM WA 6 1 98 .  2023 . O .  0 . 05 8 . 05 
AN" 259 WIl LAPA HARBOR SOUTH B END/RAYMOND/ WA 5020 . 1 6 38 .· O .  0 . 04 0 . 04 
AHM WA4 FERRY COUNTY REPUBL IC WA 3503 . 1 1 4 3 .  O .  0 . 03 0 . 03 
A tiM NA I 5  COUL EE CITY COULEE CITY WA 523 . 1 7 1  ; O .  0 . 0 1  0 . 00 

ANM Gee GI L L ETTE-CAMPBELL COUNTY G I L l ETE . WY 774 1 68 . 2346 7 7 . 779 . 5 . 7 0· . 6 . 70· 
ANM COD CODY HUH I CODY WY 375 1 92 .  1 66536 . 375 . � . 90. 3 . 60· 
AHM SHR . SHERIDAI4 coUtny SHERIDAN WY 330 1 1 1 .  1 67 556 . 2 9 1 . 4 . 02 3 . 3 1  
AHM RKS ROCK SPRI NGS-SWEETWATER COUNTY ROCK SPRINGS NY 332 1 27 .  1 64702 . 3 1 4 .  3 . 36 3 . 30 
A14M JAC JACKSON IiOLE JACKSON WY 3 0 1 30a . 1 6 0 1 6 5 . 280 . 3 . 1 6 3 . 07 
AN" RWL RAWL INS HUtit RAWL INS WY 24361) 6 . 1 4636a . 244 . 2 . 07· 2 . 59· 
ANM RIW RIVERTbN RECIONAL RIVERTON WY 2 1 4 94 9 :  1 43896 . 2 0 3 .  2 . 40 2 . 38 
ANM LAR GENERAL BREES FI ELD URA"I E NY 20784 9 .  1 4 36 1 1 .  1 90 .  2 . 1 5 2 . 34 
AN" GEY SOUTH SIC HORN COUNTY GREYBUL L  NY 78587 . 1 3 1 0 1 2 .  O .  1 . 3 1  1 . 39 
AN" EVW EVANSTOII "UNI EVANSTON NY 6 0628 . 1 25 1 5 0 . O �  1 . 1 2 1 .23 
AN" BPI BIG P INn J1UNI BIG PINEY NY 62842 . t 08255 . 5 0 . 1 . 29 1 . 1 4 
AHM DGW CONVERSE COUNTY DOUGLAS WY 4 6586 . 1 05871 . O .  0 . 82 1 . 0 1  
ANM WRL WORLANO "UNl WORLAND WY 2 3 1 1 6 .  1 1 2907 . '0 . "- 14 0 . 90 
ANM AFO AFTON ""NI AFTON NY 2437 0 .  98657 . O .  0 . 59 0 .82 
ANM POY POWEl l "'UN I  POWELL NY 2 1 1 5 0 . 9750 3 .  O .  0 . 56 0 . 79 
ANM TOR TORRINGtON "UNI TORRINGTON NY 284 1 9 .  80736 . O .  0 . 55 0 . 73 

.... AN" BYG BUFFalO "UNI BUFFALO WY 40'926 . 6 0 0 42 .  57 . 1 . 48 0 . 67 
.... Atl" U68 NORTH JIG HORN COUNTY COWlEY/LOVEL L/BYRON NY 2 1 085 . 6 1 427 . O .  0 . 40 0 . 55 .... AN" PNA RALPH WEitZ F I ELD PINEDAL E  WY 22704 . 5523 1 .  O .  0 . 40 0 . 5� 

AN" ECS "DNDELL PIELD HEWCAST L E  WY ' 29996 . •  �45 1 7  • 70 . 0 . 96 0 . 5' 
AN" SAA SHIVELY FI ELD SARATOGA MY "230 . 5�290 . O .  0 . 37 0 . 4' 
AN" EAN PHIFER AIRFI ELD WNEATLAND WY 3a997 . 1 2728 . O .  0 . 40 0 . 34 
AN" FIR FORT BRIDGER FORT BRIDGER WY 2a214 . 90 " .  27 . D .  I t. 0 .25· 
AH" LSK LUSK "UNI lUSK WY 1 1653 . 1 8 1 6 7 . · 0 . · 0 . 1 7 0 .20 
AN" THp · HOT SPRINGS CO-THER"OPOL I S  I'IUHI THERMOPOLIS NY 1 966a . 6 40 1 .  O .  0 . 20 I. t 7  
AN" EM KEMERER "UNI KEttrlERER WY 1 3468 . 4395 . .0 . 0 . 14 O .J 2  
AN" HAD HARFORD FI ELD CASPER NY 1 1 1 1 9.  3630 • .  O .  0 . 1 1  . 0 . 1 0 
ANM nu AlPINE ALPINE NY 6403 . 2090 . O .  0 . 06 a . 06 
AN" U2 5  DUBO I S  "UNI DUBOIS NY 6 20 3 .  202� . O .  0 . 06 G . 05 
AN" 7 9V EVANS LARA"IE WY 4977 • 1625 . O .  0 . 05 0 .'4 

SOUTHERN REGION 

ASO BFft BROOKLEY "OBI L E  A L  1 125059 .  24 1 534 . 1 1 35 .  7 . 16· 9 . 0a-
ASO DCU PRYOR FIELD DECATUR At 848074 . 257420 . 743 . 5 . 3 1  7 . 35 
ASO MSL HUSCL E  SHOALS MUSCLE SHOAlS A L  a48344 . 245244 . 8 3 1 .  5 . 60 7 . 27 
ASO ANB ANNISTON-CALHOUN COUNTY ANNISTON AL 640729 . 207344 . 6 9 2 .  3 . 1 9  5 . 6l 
ASO · 2 1 A SHELBY COUNTY ALABASTER Al 54 1 32a . 1 65103 .  4 9 1 . , 3 . 43. 4�70-
ASO GAD GADSDEN MUHI GADSDEN A L  437 185 . 1 85995. 37 9 ;  2 . 66 . 4'�l 4  
A S O  . AUO AUBURN-OPEL IKA AUBURN AL 375827 . 1 73 357 . 342 . 2 . 66 3:.65 
ASO ASN TALL ADEGA MUNI TALLADEGA A L  427894 . 964 1 � .  4 1 0 . 2 . 85 3 . 4, 
ASO Tal TROY "UNI TROY A L  405232 . 7294 1 .  596 . 3 . " ·  3 . U-
ASO 7 1 J BLACKWELL FI ELD OZARK A L  3 1 4398 . t 0 1 285 . 277 . 2 . 04 3.76 
ASO 59J "IDDLETON FIELD EVERGREEti Al 290377 . 935 1 9 .  6 1 .  1 2 . 3 1  2 . 55 
ASO 08A WETUHPKA "UH I  WETUMPKA A L  3 1 3436 . 6 3 1 46 .  274 . 1 . 95 2 . 50 

-



ASO t Aa WALKER COUNTY JASPER At ·299022 . 5 1 8 0 It .  2 7 9 .  1 . 7 4  2 :3 3  
ASO EUF WEEDON FI ELD EUFAULA At 27 9 933 . 4 5 54 6 .  2 7 6 . 1 . 1t7 2 . 1 6  

ASO seD LEE I1ERKtE FLD SYLACAUGA AL 2530 04 . 680 50 . 2 1 7 .  t . 52 *  2 . U· 

ASO ALX THOI1AS C RUSSEL L FLD ALEXANDER CITY AL 1 4 9 1 0 9 .  1 3428 1 .  1 20 . 1 . 4 7 *  I . aa· 

ASO 1 2J BREWTON ttUNI BREWTON A L  1 95541 .  7 9 953 . 1 37 .  3 . 26 1 . 13 

ASO "a2 HUNTSVI L L E  AIRPORT NORTH HUNTSVIL L E  Al 1 97757 . 60 530 .  1 6 1 . 1 . 23* 1 . 7 2· 

ASO I Ra BAY I1INETTE I1UNI B AY t1lNETTE Al 1 95 1 0 9 .  349"' . 1 7 5 .  1 . 0 1  1 . 5 3  

ASO 2A3 B ESSEttER 8ESSE"ER Al 1 3720a . 5950 0 .  o .  5 .'24 1 . 3 1  

ASO 1 A 9 AUTAUGA COUNTY PRATTV I L L E  Al 1 16Z06 . 34665 . O .  " 1 . 03 0 . 94 

ASO aAO ALaERTVILlE "UNI Al BERTV I L L E  AL 1 16 2 1 7 .  22 1 7 4 . 96 . 0 . 6a· 0 . 9Z* 

ASO PLR ST CLAIR COUNTY PELL C ITY At 1 1 0aa6 . 2496 3 .  66 . 1 . 1 5. 0 . '0· 

ASO EDN ENTER'Rlse I1UHl ENTERPRISE AL " 1 80643 . 32a5a . " o .  o . n  l .a9 

ASO 4R4 FAIRHOPI "UNI FAIRHOPE Al 43 1 1 1 .  6 1 14a. 5.  1 . 78 0 . "  

ASO 7A2 DEftOPDLII "UNI DE"OPOll S  Al 85963. 1 564Z . 76 . t . 4'. t . 6a· 

ASO sen CRAIG FJeLD SEL"A Al 64691 .  Z8 1 "  • O .  ' .-6Z 0 . 62 

ASO HAa "ARI ON CDUHTY HAHILTON " Al 654 " .  "'2a . 53 . ' . 57 0 . 56 

ISO A04 CENTRE HUNt CENTRE Al 6 3 1 33 .  t l 859 .  53. 1-; 46 0 . 51 

ASO 06A 110TON fIELD TUSKEGEE AL 3058 • •  4201S. 1 2 .  t . 6 1  0 .. 4a 

ASO 3A I  FOlSO" FI ELD CUL LI1AN Al 54597 . 1 4296 . 1 7 1 .  1 . 1$ 1 . 46 

ASO 1"4 POSEY 'IELD HALEYV I LLE AL 5557 0 .  1 08a9 . 4 4 .  0 . S8 0 .44. 
ASO PRN GREENVILLE "UNI GREENVI L L E  Al 4"'''0 • .  ' ''52 . 4 1 .  O . S I ·  1 . 42· 

ASO "22 RUSSELLVILLE I1UNI RUSSELLVILLE Al 44865. 1 464S. O .  0 . 43 ' . 40 

ASO OR I AT"ORE "UN I AT"DRE AL 4436 9 .  144a3 . o.  0 . "  0 . 39 

ASO 7 9J ANDALUSU"DPP ANDALUSIA C OPP AL Z07a6 . 23654 . G . , 1 . 27 0 . 30 

ASO "VC "ONROE COUNTY "ONROEVlllE AL 36674 . 1239 . 2S . 1 . 30 0 . 38 

ASO 5110 ROUNTREE FIELD HARTSEllE AL 2 4992. 1 7 0 1 2 .  I .  1 . 27 O . ZI 

ASO 261 ASNLAND,LINEV l l l E  ASHLAN�LINEVILLE Al 1 1 535. 2474 5 .  I. 0 . 1 7  0 . 24 

ASO aA l GUNTERSVI L L E  I1UNI GUNTERSVI L L E  A L  1 6753 . 1 7274 .  O .  0 . 20 0 . Z3 

ASO 7A3 L ANETT MUH I  LANETT AL Z3I24 . 727 6 .  7 9 .  0 . 52 0 . 2 1 " 

ASO 113a HAZEL GREEN HAZEL GREEN AL Z I 2"0 . 6 933 . O .  1 . 2 1  0 . 1 9 

...- ASO 33J GENEVA I1UN I  GENEVA At 1 67 ' 2 .  1 1 0 7 1 .  O .  0 . 20 O .  I I  

>-4 ASO OJ6 NEADLAND "UNI HEADLAND A L  1 931 1 . 630 4 .  D.  O.  " 0 . 1 7  
� ASO 5R4 FOL EY ..uNI FOL EY AL la958 . 6 1 81 .  o .  D .  " 0 . 1 7  

ASO 2DA ROB"NS FIELD ONEONTA AL 1 66 1 4 .  5424 . O .  0 . 1 6 0 . 1 5 

ASO AL I S  JACK EDWARDS GUL F  SHORES AL 167 1 6 .  5456 . O .  O � 1 5  0 . 1 5  

ASO D2A GRAGG FI ELD CLAMTON At l 6,a3 . 55"3 . o .  0 . 1 7 0 . 1 5  

ASO 0 9A BUTLER-CHOCTAW COUNTY BUTLER A L  1 5566 .  SOl • •  O .  I .  I S  0 . 1 4 

ASO 7AO GREENSaORO rtUNI � GREENSBORO At 1 4 36 7 .  4690 . O .  0 . 1 4  O .  I S  

ASO "At I SBELL FIELD ' FORT PAYNE Al 1 2226 . 39 9 1 .  " 0 . 0 . 1 2 0 . 1 1  

ASO AIV GEORGE DOWNER AL I CEVI L L E  At 1 2216 . 'tO t O .  O .  0 . 1 2 0 . 1 1  

ASO U6 SCOTTSBORO "UNI sconsaORO At 1 0914 . 3559 . G .  O .  " 0 . 1 0 

ASO OAI alia COUNTY CENTREV I L L E  A L  " l Ia93. 3aa2 . I .  0 . 1 2  0 . 1 1  

ASO t 4J ELBA PlUNI ELlA A L  . "  9'7 6 .  3256 . • •  D . t o  O . D ' 

ASO Aloa VAIDEN F I EL D  "ARION AL '40 1 .  306 9 .  O .  0 . 0 9  o . oa 

ASO "95 RICNARD ARTHUR FI ELD FAYETTE AL 6 7 9 0 . 5034 . o .  o . oa o . oa 

ASO ltR3 JACKSON "UN I JACKSON AL 7229. 2359 . O .  0 . 07 0 . 06 

ASO 419 DAUPHIN I SL AND DAUPHIN ISLAND At · , 566 7 .  1 150 . O .  0 . 05 0 . 05 

ASO 23& I1ALLARD YORK At 396 3 .  t 294 . O .  0 . 04 0 . 03 

ASO Til( TITUSVI L L E-COCOA TITUSVILLE FL 1 59291 1 .  346 96 S .  1 524 � 1 0 . 02* 1 2 . 8'* 

ASD 34J NEW S..vIMA lEACH ""NI NEW S..vRMA aEACH Fl " 1 1 42'48 . 229706 . 1 0 1 3 .  6 . 45* 9 . 1 2 *  

ASO I U  DESTIN-FT WALTON t EACN DESTIN FL 1 1 39 '16 . 22210 •• ' '' 1 2 .  7 . 1 7 * 9 . 05· 

ASO SF. SAMFORD �2:�t::D 
FL 947404 . 1 1623 1 . a67 . 5 . 5 1 *  7 . 47 ·  

ASO LAL LAKELAND �MI FL 7 78472. 27277 0 .  504 .  1 0 . 93 6 . 91 

ASO "T" ",RAT HOM FLIGHT STRIP I1ARATHON FL 7 3416 1 .  227505. 613. 4 . 7 1 *  6 . 39. 

ASO FPIt ST lUCIE COUNTY FORT PIERCE FL 677I.a . 22 1 222 . I .  3 . 66 5 . 97 

ASO 61F WI"TER HAVEN ' S  GILIERT WINTER NAVEN FL 61Z139 .  '26271 . 626 . 4 . 24 *  5 . 31· 

ASO X47 FLAGlER COUNTY BUNNELL FL 6 7 5748 . 1 26741 . 592 . 3 . llt. 5 . n * 

ASO SGJ ST AUGUSTINE ST AUGUSTINE FL 6 4512 5 .  1 4 96 6 9 .  532 . 4 . 14 5 . 29 

ASO CEN aoa SIkES CRESTVIEW FL 533a84 . ' 0 1 56 0 .  7 2 3 .  3 . 02* 4 . 22 -

") ') ") • , )  ) :} '} • 7J } ") ) 



c c c c c c c c c c c 

ASO OCF OCALA HUN I  /JIH TAYLOR FI EL D/ OCALA FL 4 1 9"0 37 . 1 87460 . 374 . 5 . 39 4 . 13 
ASO OMN "UN ICIPAL A I RPORT . ORHOND BEACH ORMOND BEACH FL 474992 . 1 oa6 0 7 . 396 . 4 .. 07 3 . aa 
ASO LNA PALM BEACH COUNTY PARK WEST PALH BEACH FL 344749 .  l a 7 7 0 1 .  1 78 .  5 . 96 3 . 54 
ASO TPF PETER 0 KN I GHT TA"PA FL 3 3 1 aa6 . 90357". 275 . 4 . 1 1  2 . a l  
ASO APF NAPLES "UNI NAPL ES FL 1 95 1 95 .  1 6 9066 . o .  a . 1 I  2 . 42 
ASO C O l  "ERRI TT IS L AND COCOA FL 207236 . 1 368 0 9 . O .  2 . 1 9  2 . 29 
ASO MAl MARIANNA HUNI "ARIANNA FL 26937 1 .  62583 . 3 1 9 .  1 . 30 2 . 2 1  
ASO VNC VENICE "UNI VENICE FL 22a6 9 3 .  97 97a . O .  2 . 24 2 . 1 7  
ASO BCT BOCA RATON PUBLIC BOCA RATON FL t a 1 367 . 1 4 1 77a . o .  1 . 99 2 . 1 5 
ASO MKY MARCO I SLAND "ARCO ISL AND Fl 1 78638 . 1 3439a . 1 6 6 .  1 . 5a- 2 . 0a-
ASO SUA WITHAM FIELD STUART FL l a0 6 1 7 . 1 33059 . o .  1 . 95 2 . 01 
ASO X26 SEBASTI AN MUN I  SEBASTIAN FL 227274 . 77"0 05 . o .  2 .  t 7  2 . 02 
ASO X5 1 HOM£SltAD GENERAL AVI AT I ON HO:1ESTEAD FL 225542 . 7 3620 . o .  2 . 1 5 1 . 99 
ASO X 1 7  PLANT C l TY MUHI PLANT CHY FL 20476 2 .  555 1 7  • 1 36 .  2. 05 1 . 7 3 
ASQ BKV HERNANDO COUNTY BROOKSVI L LE FI. 1 8 1406 . 65864 . 1 33 . ... 2 . 05 1 . 64 
ASO PGD· CHARLOTTE COUNTY PUNTA GORDA FL 1 05 1 Oa .  1 39667 . O .  4 . 6 5  1 . 63 
ASO CLW CL EARWAT eR EXECUTI V E  CLEARWATER FL 1 782 1 6 .  66aI5 . o .  1 . 7 1  " . 63 
ASO PHK PALM BE4CH CO GLADES PAHOKEE FL 1 6407 5 .  7 3055 . 92 . 3 . 1 2  . 51 
ASO X46 OPA LOtKA WEST MIAMI FL 1 63285 . 5330 1 .  o .  • . 55 . 44 
ASO DED DELAND MUNI-SIDHEY H TAYLOR FLD DELAND FL 1 45160". 650 96 . o .  3 . 93 .  . 40 
ASO 23J HERL ONG JACKSOHV I L L E  FL 1 45903 . 59295 . o .  1 . 42 . 36 
ASO ISM KlSSlttMEE MUHI KISSIMMEE FL 7 9336 . 1 22a6 3 .  1 .  3 . 24 . 35 
ASO X 1 6  VANDENBERG TAMPA FL 1 4403 1 .  5572 3 .  o .  1 . 39 . 3S 
ASO SEF S EBRING AIRPORT AND I NDUSTRIAL PARK SEBRING FL 1 533 1 5 .  45345 . o .  0 . 66 . 32 
ASO L EE LEESBURG MUHI L EESBURG FL 1 07793 . 759a5 . o .  1 . 1 5 . 22 
ASO X59 VALKARU VALKAR I A  FL 1 354 94 . 44234 . . o .  0 . 59 . 1 9 
ASO 61J TALLAHASSEE COMMERCIAL TALLAHASSEE /HAVANA' FL 1 34493 . 44295 . 1 1 1 .  0 . 12- . 1 '· 
ASO BOW BARTOW "UN I  BARTOW FL 98666 . 7 3 0 0 9 .  t. 1 .  07 . 1 4 
ASO 82J FERGUSON PENSACOL A FL 1 1 3639 . 4S7a o . o .  1 . 1 1  1 . 16 
ASO 24J SUWANNEE COUHTY L IVE OAK FL 2Moa . 1 1 43 1 0 .  o .  0 . 77 0 . '4 ... ASO 3 1 J  LAKE ClTY fIIUNI LAKE CITY FL 39254 . 94367 . 1 9 .  , . 52 1 .19 ... 

w ASO X2 1 ARTHUR DUNN AIR PARK T ITUSVI L L E  FL 7216 2 .  2537 3 .  o .  1 . 70 0 . 65 
ASO AVO AVON PARK "UHI AVON PARK FL 52050 . 3 1 539. o .  · 0 . 54 0 " 1 ASO 21J KAY LARKIN PALATKA FL 46171 . 32714 . o .  0 . 50 0 . 5  
ASO 55J FERNANDINA BEACN "UNI FERNANDINA lEACH FL 53313 . �" 1 0 .  o .  1 . 5J 1 . 5' 
ASO 2J9 4tUINCY "UN I  4tUINCY FL 51290 .  1 90 2 .  I .  0 . 56 0 .5S : 
ASO OBE OKEECHOIEt COUNTY OKEECHOIEE FL 462a9 . 26a 1 5 .  0 . · 0 . 47 0 . 4' 
ASO 2Rlt "IL TOH T FI ELD MIL TOH FL 5031 3 .  22273 .  o .  0 . 51 0 . 41 
ASO X07 LAKE WALES "UNI LAKE WALES FL 3752 1 . 3546 9 .  . o .  0 . 43 0 . 48 
ASO X39 TA"PA DOWNS LUTZ FL 425 1 5 .  1 9721 . o .  0 . 42 0 . 4 1  
ASO XU ARCADIA "UH I  ARCADIA FL 44385 . 1 626' "  I .  0 . 43 0 . 41 
ASO 11'1" IMJ'lOKALEE IM"OKAL EE FL 43673 . 1 7 1 32 .  o .  0 . 43 0 . 4 0  
ASO X53 CLEWISTON CLEWISTON FL 3230 1 .  1 6803 . o .  0 . 3 1 O . SI 
ASO CTY CROSS C I TY CROSS CITY FL 34707 • 976 1 .  26 . 1 . 55 1 . 31 
ASO X I 4  LABELLE tlUHI CIPAL LABELLE FL 28076 . 1 4'13 .  o .  D . 21 0 . 29 

ASO ZPH ZEPHYRHI L LS "UNI ZEPHYRNILLS FL 2747 9 .  1 1171 . o .  0 . 27 " 0 . 26 
ASO 40J PERRY-FOL EY PERRY FL ' 1 5277 • 2247 0 .  o .  0 . 70 0 . 25 

ASO X33 SI LVER SPRI NGS FLY-H STR I P  SI LVER SPRIHGS FL 25 1 34 . 9 985 . O .  0 . 24 0 . 2S 
ASO lt2J KEYSTOHE AIRPARK KEYSTOHE HEIGHTS FL 24805 . " '296 . I .  0 . 27 0 . 2S . 
ASO X I O  BEL LE GLADE STAT E'MARPT' BEL L E  GLADE FL. 2446 3 .  7 9a5 . o .  0 . 23 0 .22 
ASO 54J DEFUHIAK SPRIHGS DEFUHIAK SPRINGS FL 2 1 "4 . a2 1 7 . o .  0 . 2 1  0 . 21 
ASO X6 0 WILLISTOH MUHI WILLISTON FL 1 1986 . 9 1 05 .  o .  o .  " 0 . 1 9 
ASO ·· CDK GEORGE T L EWIS CEDAR KEY FL l a552 . 1929 . o .  o . l a  I.  II 
ASO XO I EVERGLADES EVERGLADES FL 1 2635 . · 4 1 23 . O .  0 . 1 2 0 . 1 1  
ASO O I J  H I L L I ARD AIRPARK H I L L I ARD FL 1 1 095 . 362 1 . o .  o . I t  0 . 1 1  
ASO OJ9 CALHOUN COUNTY BLOUHTSTOWN FL 9357 . 5 929 . O .  Q . I O  0 . 1 0  

ASO X22 WAUCHULA MUH I WAUCHULA FL 1 0652 . 3477 • O .  0 . 1 0  O . Ot 
ASO X I 3  CARRABEL L E  FL IGHT STRIP CARUBEL LE FL 6787 . 22 1 5 .  o .  0 . 06 8 . 06 

ASO AAF APALACHICOLA MUHI APALACHI COLA FL 5459 . 3068 . O .  ' 0 .  06 0 . 06 
ASO 2 1S AIRGLADES CLEWISTOH FL 2343 . 765 .  O .  0 . 02 0 . 02 



.... 
.... 
.I:"-

ASO WDR 
ASO 8 Alt 
ASO SSO 
ASO AMG 
ASO RMG 
ASO DNL 
AsO 02J 
ASO 1 7 A 
ASO AYS 
ASO 4A4 
ASO BQK 
ASO LGC 
ASO "AC 
ASO PUt 
ASO TOC 
ASO CCO 
ASO CTJ 
ASO VDI 
ASO GVL 
ASO "GR 
ASO DNN 
ASO DBN 
ASO 6A O 
ASO 2A9 
ASO 9A I 
ASO ACJ 
ASO TlR 
ASO 9A7 
ASO 5U 
ASO 52A 
ASO TVI 
ASO CZl 
ASO 4aA 
ASO 1 8J 
ASO 2A� 
ASO TttA 
ASO 0 9J 
ASO 27A 
ASO CXU 
ASO �J2 
ASO MLJ 
ASO a�A 
ASO 2A2 
ASO 2J3 
ASO 20J 
ASO 46J 
ASO 75J 
ASO 7 0J 
ASO 50A 
ASO 1 6 J 
ASO FZG 
ASO ' 07J 
ASO 2J7 
ASO 8A9 
ASO 5A2 
ASO 1 5J 
ASO 4J6 
ASO l l J 
ASO lOJ 

WINDER 
MCCO l lU" 
E"ANUEL COUNTY 
BACON COUNTY 
RICHARD B RUSSEL L 
DANIEL FIELD 
CRISP COUNTY-CORDE L E  
GWI NNETT COUNTY 
WAYCROSS-WARE COUNTY 
CORNELIUs-roOORE FIELD 
GLYNCO J ETPORT 
CAL LAWAY 
HERBERT SMART DOWNTOWN 
CAL LAWAY GA�DENS-HARRIS COUNTY 
TOCCOA 
NEWNAN COWEtA COUNTY 
WEST GEO�O r �  REGIONAL 
VIDA L IA .,UNf 
L EE GILMER MEMORIAL 
MOULTRIE "UNICIPAL 
DALTON MUNI 
DUBL IN MUNI 
CAR T ERS V n L �  
FAL CON Fl D 
COVINGTON MUNI 
SOUTHER FIELD 
STATESBORO MUNI 
SOUTH EXPRESSWAY 
PERRY-FO�T YAL L EY 
MADISON "UNI 
THOMASYI l L E MUNI 
TO" B .  DAVI D  FLD 
COCHRAN 
DOUGLAS "UNt 
WASHINGTON-WILKES COUNTY 
HENRY T I FT MYERS 
J EKYl l ISLAND 
ELBERT COUNTY-PATZ FI ELD 
CAMI L LA-MI TCHELL COUNTY 
B ERR I EN CO 
BALDWIN COUNTY 
"ATHIS 
REGINALD GRANT ME"ORIAL 
LOUISVIL L E  MUNICIPAL 
COMMODORE-DECATUR 
HAZ L EHURST 
TURNER COUNTY 
CAIRO-GRADY COUNTY 
HABERSHA" COUNTY 
DAWSON MUNI 
FITZGERAL D  "UNI 
EAST"AN-DODGE COUNTY 
BURKE COUNTY 
SOUTH FUL TON SKY PORT 
WARNER ROBINS AIRPARK 
COOK COUNTY 
ST MARYS 
EARLY COUNTY �AXLEY "UNI 

• l� " ·.�� ·. ' ) 

WINDER GA 
MARI ETTA GA 
SI�AIHSBORO GA 
A LMA GA 
ROME GA 
AUGUSTA GA 
CORDEL E GA 
LA"!REHCEV I l L E  GA 
WAYCROSS GA 
CEDARTOI�N GA 
BRUNSWI CK GA 
L A  GRANGE GA 
MACON GA 
PINE f10UNTAIN GA 
Tor cr ' GA 
�EWN GA 
CARRu L L TON GA 
VIDA L I A  GA 
GAINESVI L L E  GA 
MOULTRIE GA 
DAL TON GA 
DUB L IN GA 
CARTERSVI L L E  GA 
PEA CHTREE CITY GA 
COVINGTON GA 
A"ERICUS GA 
STATESBORO GA 
J ONESBORO GA 
PERRY GA 
MADISON GA 
THO"ASVI l l E  GA 
CALHOUN GA 
COCHRAN GA 
DOUGLAS GA 
WASHI NGTON GA 
T IFTON GA 
J EKYt l  I SLAND GA 
ELBERTON GA 
CAMIL LA GA 
NASHVI L L E  GA 
M I L L EDGEV I L L E  GA 
CUMMING GA 
THOMAST.ON GA 
LOUISVIL L E  GA 
BAINBRIDGE GA 
HAZL EHURST ' GA'  
ASHBURN GA 
CAIRO GA 
CORNELIA GA 
DAWSON GA 

. FITZGERAL D  GA 
EAST"AN GA 
WAYNESBORO GA 
FAIRBURN GA 
WARNER ROBINS GA 
ADEL GA 
ST MARYS GA 
B L AKELY GA 
BAXLEY GA 

) ) ) 

4086 4 3 .  6744 9 . 
335324 . 97 1 84 .  
343522 . 6 1 87 8 .  
3 0 043 1 . 52397 . 
1 87 2 3 3 . 1 4 230 1 .  
1 8 63 7 6 . 1 1 556 9 .  
246 533 . 45558 . 
2 2 0 7 2 1 • 6 7 6 5 ft . 
2 0 5 1 8 9 . 6 7 6 0 6·. 
2 29544 . 39764 . 
1 2244S . 1 4 1 0 56 . 
2 0 8 9 9 7 . 3942 9 . 
1 84622 . 58 1 6 5 .  
1 85729 . 3 1 923 . 
1 68 1 58 .  3 5 1 5 0 .  
1 55 5 1 7  • ft 0 1 48 . 
1 4248 5 .  50292 . 
1 4 937 1 . •  272 1 � .  
1 2 9640 . 464 94 . 

70 9 1  • 96950 . 
96335 . 4 9 9 0 0 . 

1 1 5964 . 22 1 3 0 .  
1 1 3 1 0 5 .  21t25 9 .  
1 0 3062 . 27 1 06 .  
1 0  1 542 . 2 7 7 7 7 . 

83427 . 286 1 a . 
64�27 . · 4S59� . 
83 1 54 .  27 1 4 5 . 
726 9 0 . 23728 . 
7 6 25 5 . 1 3 0 9 5 . 
6748 1 . 1 96 32 .  
6 4 64 6 .  2 1 0 9 9 . 
6 729 9 .  1 4 96a . 
45356 . 3 1 6 7 5 . 
5 7 0 � 9 . 1 0 04 4 . 
4 9392 . 1 4 352 . 
52077 • 9 0 6 4 . 
4a 9 l 2 .  1 3496 • 

4 5 1 1 5 .  1 4729 . 
3 � 937 . 24'U8 . 
47a 1 7  • 9223 . 
42726 . 1 3 94a . 
48a26 . 8 �0 7 .  
4 1 757 . 1 36 3 0 . 
37553 . 1 846 3 .  
3828 3 .  1 24 96 . 
320 6 4 .  1 96 92 . 
337� 1 .  ,1 7 248 . 
3 7 1 1 6 • 1 2 1 1 5 .  
3254 7 . 1 0 624 . 
33045 . t o 787 . 
3 7 0 24 . 6847 . 
2926 0 .  955 2 .  
2820 0 .  9206 . 
2846a . 9294 . 
2608 7 . 85 1 4 .  
25 0 0 3 . 8 1 6 0 .  
24517 .  8 0 22 . 
244 9 1 .  7 9 9 3 . 

) ) 

14 1 .  2 . 34 
956 . 6 . 1 9 
288 . 1 . 8 7· 
260 . 1 . 7 1  
1 37 .  2 . 37 
1 58 .  1 . 27· 
2 0 0 . 1 . 56 
437 . 4 . 6 0  
1 7 2 . ' . 1 9· 
202 . 1 . 33· 

O .  1 . 4 9  
1 84 .  ·1 . 24 
1 51 .  ' . oa -
1 7 0 .  ro 1 . 36 
1 2 1 . 2 . 05 
S I S .  3 . 52 
362 . 4 . 3 0  
1 23 .  0 . 92 

1 2 .  3 . 5 9 
222 . 1 . 6 7  

O .  3 . 32 
9 0 . 0 . 9 5  
7 2 .  0 . 7 5 ·  

3 1 7 . 2 • .12 
t6 1.. 1 . 92 

O .  0 . 7 7  
O .  1 .  3� 
O .  0 . 7 7  
O .  1 . 7 5  

68 . 0 . 46 ·  
1 1 6 .  1 . 33 

O •
. 0 . 59 

4 0 . 0 . 44 ,I: 1 . 0 7 
0 . 37 

8 6 . 0 . 77 
46 . 0 . 45· 

1-20 . o . a l  
O .  0 . 66 
O .  0 . 36 

37 .  0 . 39 
O .  0 . 4 0  

4 3 .  0 . 29· 
. O .  0 . 38 

O .  0 . 36 
O .  t . O I  
O .  0 . 32 

1 7 .  0 . 25 .  
O .  1 . 1 2 
O .  0 . 30 
O .  0 . 78 

3 . 1 6 
2 .a7 
2 . 6 9· 
2 . 34 
2 . 1 9 
2 . 0 1 · 
1 . 94 
1 . 92 
1 ." *  
.1 . 7 9· 
1 . 75 
t .65 
I . " ·  
1 . 45 

. 1 . 3' 
1 . 30 
1 . 28 
1 . 1 7 
1 . 1 7 
1 . 1 4 
0 . 97 
0 . 92 
0 . " *  
.8 .86 _ 
0 . 86 
0 . 74 
0 . 73 
0 . 73 
0 . 6 4  
0 . 59w 
0 . 58 
0 . 57 
0 . 55 
0 . 5 t  
• •  45 
0 . 42 
0 . 4 1 · . 

0 . 4 1 
0 . 40 
0 . 39 
0 . 3a 
0 . 38 
' . 3aw 
0 . 37 

. 0 . 37 
0 . 34 
0 . 34 
0 . 34w 
0 . 33 
0 . 29 
0 . 29 

3 0 . 0 . 2 0 • . 0 . 29. 
I .  0 . 27 0 . 26 
O .  0 . 2 6  0 . 25 
O .  0 . 27 0 . 25 
O .  0 . 2� 0 . 23 
O .  0 . 23 0.. 22 
O .  ' 0 . 23 0 . 22 
O .  1 . 0 6  0 . 22 

) 
I 

.) 
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ASO A06 "ONROE "UN I  "ONROE eA 2�S I S .  744S . o .  ' . 2 '  i.z. ASO 46A BLtA IRSVI L L E  BLAIRSV I l l E  GA 2 1 6 26 .  7 0 5 9 . O .  1 • .20 I . " 
ASO SYV SYLVESTER SYLVESTER GA 20506 . 6695 .• o .  0 . 1 9  t . 1I 
ASO 6A2 GRIFFIN-SPALDING COUNTY GRIFFIN GA 206 9 5 .  6756 . O • . t . 1 9  1 . 1. 
ASO 53A "ONTEZUMA MUNI MONTEZUMA GA 201e8 1 .  6685 . O .  0 . 1 9  O . la 
ASO 1 7J DONALSONVI L L E  PlUNI DONALSONV I L L E  GA 1 974a . 6�46 . O .  o . , a  0 . 17 
ASO 2J2 L IBERTY COUNTY HINESVI L L E  GA I 1 33a . 1 420 I .  O .  0 . 1 4 0 . 1 7 
ASO "QW TELFAIR-WHEEL ER "eRAE GA 1 95 I a . 4 5 9S .  1 0 .  O .  I S  0 . 1 6 ASO 4J5 QUI T"AN BROOKS COUNTY QUITMAN GA 1 82S8 . 597 1 .  o .  0 . 1 7  0 . 1 6 
ASO 65J WRENS "EPlORIAL WRENS GA 1 4629.  47 7 5 .  o .  0 . 1 3  0 . ' 3  
ASO BGE DECATUR COUNTY INDUSTRIAL AIR PARK BAINBRIDGE GA 1 4950 . 4a7 9 .  0 • .  0 . 1 5 0 . 1 3 
ASO 56J PLANTATION ARPK SYLVANI A  GA 1 4339 .  ft6 97 . o .  o . u  1 . 1 3  
ASO 1 9A JACKSON COUNTY J EFFERSO.N GA 1 3895 . 4535 . O .  0 . 1 3  0 . 1 2  ASO 2J4 "ETTER "UNI METTER GA 1 2922 . 42 1 8 .  o .  0 . 1 2 0 . 1 1  
ASO 5A9 ROOSEVELT PlEMOR1A� WAR" SPRINGS GA 1 26 7 9 . 4 1 39 .  o .  0 . 1 2 o .  I I  
ASO 6 A I ' BUTL ER MUNI BUTLER GA 1 1 550 . 377 1 . o .  Ch I '  D �  1 0  
ASO I 9J HO"ERV l L L E  HOMERV I l l E  GA t 1 3 1 3 .  . 36 92 . o .  0 . 1 0 0 . 1 0  
ASO 9A5 BARWICK LAFAYETTI LAFAYETTE GA t t O I 9 .  3597 . O .  0 . 1 0  0 . 1 0  
ASO RVJ REIDSV I L L E  REIDSVIL L E  GA .1 04a 3 .  342 1 . o .  0 . •  ' 0 . 09 
ASO 2J I CLAXTON-EVANS COUNTY CLAXTON GA 8633

"
. 28 1 7 .  O .  0 . 08 .  o . oa 

ASO . aA FRANK L I N  COUNTY CANON GA 54 1 1 .  1 766 . O .  0 . 05 0 . 05 
ASO 2J5 "ILL EN MILLEN GA 6024 . 1 966 . O .  0 . 0 6  0 . 05 
ASO 25J CUTHBERT-RANDOLPH CUTH8ERT GA 5484 . 1 7 9 0 . 0". 0 . 05 0 . 0 5  
ASO 4 J I  BRANTLEY COUNTY NAHUNTA GA 6094 . 1 98 9 .  O .  0 . 06 0 . 05 
ASO 47A CHEROKEE COUNTY CANTON GA 48 1 0 .  1 57 0 . O .  0 . 04 0 . 04 
ASO 49A GI LMER COUNTY ElL IJAY GA 3 1 7 0 .  1 035 . • O .  0 . 0 3 0 . 1 3  
ASO JES J ESUP-WAYNE COUNTY J ESUP GA 2535 . 82a . 11 - 0 . 07 0 . 02 

ASO LOZ LONDON-CORBIN ARPT-MAGEE FLD LONDON KY 1 363390 . 3 1 3a l l .  1 32 0 .  a . 2 0 1 1 . 1 4 
.- ASO FFT CAP IT At CITY FRANKFORT KY 1 0  1 3'88 9 .  2a806 0 .  9 1 1 .  9 . 72 a . 6 5  ..... ASO 126 HENDERSON CITY-COUNTY HENDERSON KY 287 1 05 .  1 0 327 3 .  2 4 9  • 1 . 77 ·  2 . 59· -, ASO 8WG BOWL ING GREEN-WARREN COUNTY BOWL ING GREEN KY 202625 . 1 4426 6 .  1 5 9 .  1 . 76 2 . 30 

ASO 0 1 9  BEN FLOYD F I ELD EL IZABETHTOWN KY 2 1 1 288. 1 1 4647 . 1 97 .  ' 1 . 62 ·  2 . 1 7 .  
ASO 2 1 0  PlADISONVI L L E  MUN! MADISONV I L L E  KY 1 85268 . 1 2206 4 .  1 7 2 .  1 . 5 0  2 . 14 
ASO GLW GLASGOW PlUNI GLASGOW KY 1 74992 . 1 0 93 9 1 .  1 52 .  1 . 4 9  l .a9 
ASO 0 1 6  TAYLOR COUNTY CAMPBELLSVlL L E KY 1 49409. 1 1 6644 . 1 36 .  1 . 22· 1 . 77* 
ASO SME SO"ERSET-PULASKI COUNTY SOMERSET KY 84 1 0 9 .  743 0 0 .  0 . · 3 . 65 1 . 05 
ASO 1 3 1 GOODALL F I EL D  DANVlL L E  KY 36024 . 1 1 7 1 20 . o .  0 . a5 1 . 02 
ASO 510 PIKEV I L L E-PIKE COUNTY PIKEV I L L E  KY 4432 1 .  962 0 2 .  . o .  0 . 6 9  0 . 93 
ASO I A6 "IDDLESBORO-BEL L COUNTY MIDDLESBORO KY 24837 • a8374 •. o .  0 . 4' 0 . 75 
ASO 6M5 NANCOCK AIRFIELD HAWESVI L L E  KY 90 954 . 1 57 6 9 .  a 3. 0 . 54* 0 . 7 1· 
ASO 1 37 HAZARD HAZARD KY 33443. 680 1 1 .  o .  0 . 4 9  0 . 67 
ASO 128 ASHLAND-BOYD COUNTY ASHLAND KY 5059 9 .  3 1 494 . 9 2 .  0 . 97 0 . 55 
ASO Uta NOPKINSV I L L E-CHRISTIAN COUNTY HOPKIHSVIL L E KY 3 1 07 6 . 50540 . o .  0 . 42 0 . 54 
ASO DRY - SAMUELS F I ELD BARDSTOWN KY 1 6  US6 . 6 37 4 9 . O .  0 . 77 0 . 53 
ASO FOX FLEMING-PIASON FLEMINGSBURG KY 30 1 8 9 .  3900 7 .  D .  1 . 27 . 0 .46 
ASO 0 1 3  "T STERL ING-MONTGOPIERY COUNTY MOUNT STERLING KY 1 7 96 0 .  438 1 7 .  o .  0 . 29 0 . 4 1  
ASO M25 "AYFI ELD GRAVES COUNTY "AYFIELD KY 23392 . 35358 . 7 0 .  0 . 53 0 . 39 
ASO 4M7 RUSSEL LVILL E-LOGAN COUNTY RUSSEl lVI L L E  KY �985 1 . ' 1 8 952 . 1 3 9 .  1 . 06 0 . 39 
ASO 316 PAINTSV I L L E-PRESTOHSBURG-COMBS FIELD PAINTSV I L L E  KY 342 0 9 .  1 294 6 . O .  0 . 3:$ 0 . 3 1  
ASO M2 1 MUHLENBERG COUNTY GREENV I L L E  KY 2759 1 .  1 7 687 . O .  0 . 95 0 . 3 0  
ASO "34 KENTUCKY DAM STATE PARK G I L B ERTSV I l l E  KY 3 1 5 1 2 .  1 0284 .  O .  0 . 30 0 . 2a 
ASO 0 1 8  CYNTHIANA-HARRISON COUNTY CYNTHIANA KY 2546 7 . 1 4237 . O .  0 . 26 0 . 26 
ASO BRG WHITES8URG MUNI WHITESBURG KY 1 86 98 . 1 7 7 7 5 .  O .  0 . 2 1  0 . 24 
ASO 1 35 TUCKER-GUTHR I E  MEMORIAL HARLAN KY 1 7 083 . 1 78 1 5 .  o .  :: . 20 0 . 23 
ASO 1 3 9  PlADISON RICHMOHD KY 24620 . 95 1 5 .  a3 . 0 . 57 0 . 23 
ASO CEY PlURRAY-CAlLOWAY COUNTY MURRAY KY 2 0 5 5 0 . 1 26 32 . O .  0 . 85 0 . 22 
ASO 9 1 0  WAYNE COUNTY MOHT ICELlO KY 20238 . 9528 . O .  0 . 20 0 . 20 
ASO I D S  STURGIS MUH I S TURGI S KY 22083 . 7 2 0 9 .  O .  0 . 22 0 . 1 9  
ASO 1 3 2  MOREHEAD-ROWAN COUNTY MOREHEAD KY 20887 . 68 1 7 .  O .  0 . 20 O . I S 



ASO 
ASO 
ASO 
ASO 
ASO 
A S O  
ASO 
ASO 
ASO 

ASO 
A SO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
A SO 
ASO 
ASO 
ASO 
A SO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 

.- ASO .... 
� ASO 

ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
A50 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 

1 1" 7 FUL TON 
I S O  STANTON 
1 3 0 BEREA-RI CHMON D  
21'10 P R I NCETON-CA L DWEll COUHTY 
1 33 MARSHA l l  FL O 
1 4 9  ARHOLDS 
1 93 BRECKIHRI DGE COUNTY 
5 1 1  BOSS 
KY07 BLUE L I CK 

MBO BRUCE CAMPB ELL F I EL D  
HBG HATT I ESBURG MUN I 
TUP C . D . L EMONS MUN I 
OLY O l I V E 8RANCH 
PGL J ACKSOH CaUteTY 
HEZ· HARDY-�HD�RS F I EL D  HATC HEZ-ADAMS COUNTY 
P I B  P I N E  B E L T  REGI ONA L  
LUL HESLER-HOBl E F I E L D  
GWO GREENWOOD-L EFL ORE 
VKS V I CKSBURG ,",UNI 
RNY CL EVElAND I1UN I  
MCB MCCOMB-P I K E  COUNTY 
CKM FL ETCHER F I ELD 
l R7 BROOKHAVEN�lINCOLN COUNTY 
UOX UNI VERSI TY-OXFORD 
GTR GOL DEN T R I ANGL E R EG I ONAL 
CRX ROSCOE TURNER 
IDL INDIANOLA MU� I C I PA L  
5 R 2  . GU l FPARK 
M 1 6  J OHN B E L L  WI L L I AMS 
M37 RUL EV I L L E-DREW 
LNS L O U I S V I L L E  WINSTON COUNTY 
3R6 S T ENN I S  I N T ERNA T I ONAL 
PCU P I CAYUNE PEARL R I V ER COUNTY 
2M7 DESOTO A I RPARK 
2M6 TWINKLE T OWN 
ORO COLUMB I A -MARI ON COUNTY 
UBS COLUMBUS-LOWHDES COUNTY 
OSX KOS C I USKO-ATTAL A  COUNTY 
S T F  G E O R G E  M BRYAN 
M40 "ONROE COUNTY 
M4 1 H O L L Y  SPRINGS-MARSHA L L  COUHTY 
M42 GRENADA MUN I 
2 2" PONTOTOC COUNTY 
2 0M MACON "UN I  
25M R I P L EY 
M23 OKEEFE F I ELD 
1 M2 BELZONI MUNI 
1 4M H Ol lANDA L E  MUNI 
MS 0 6  DEAN GR I FFIN MEMORIAL 
M72 
M68 
8M l 
01'16 
M83 
M44 
M 1 7  
3AS 
0811 
SA6 

H EW ALBANY-UN ION CO 
DORR F I E L D  
BOONEV I L L E-BALDWYN 
PANOL A  COUNTY 
MCCHAREN F I E L D  
HOUSTON MUNI 
PH I L ADELPH I A  MUNI 
ST I NSON FI EL D  MU N I  
CARTHAGE-LEAKE COUNTY 
W I HOHA-MOHT GOMERY COUNTY 

. ) . 
. . ... �_� • •  -!.c : __ : �  ) ) 

F,n. T O N  ICY 
S T �N T OH I(' '!'' 
B ER EA K Y  
P R I N C ET ON "y 
GEORGETOWN KY 
SPR I NGF I ELD KY 
HARDI HSBURG KY 
BURN S I DE KY 
L OU I S V I l l E KY 

MADI SON M S  
H A T T I ESBURG MS 
T U P E L O  MS 
O L I V E  BRAHCH MS 
P A S CAGOULA MS 
N A TC HEZ MS 
L AUREL/H A T T I ESBURG MS 
L AUREL MS 
GR EENt,jOO D  MS 
V I CKSBURG MS 
CL EVELAND MS 
MC COMB MS 
C L ARKSDAL E MS 
BROOKHAVEN MS 
OXFORD MS 
C O lUMBUS/W P O I NT/STARK MS 
CORINTH MS 
I N D I ANOLA MS 
OC EAN SPR I NGS MS 
RAYMOND MS 
DREW MS 
l O U I SV I L L E  MS 
B AY ST L O U I S  MS 
P IC AYUNE MS 
HORN LAKE MS 
WAl lS MS 
COLUMBIA MS 
COLUMBUS MS 
KOSCI USKO MS 
ST ARKVI L L E  MS 
A B ERDEEH/AMORY MS 
H O l lY SPRI NGS MS 
GR EHADA MS 
PONTOTO.C MS 
MACON MS 
R I P L EY MS 
N EWT ON iiS ' 
B ELZONI MS 
H O l l ANDAL E  MS 
WI GGI NS MS 
HEW ALBANY MS 

·M E R I G O L D  MS 
B O ONEV I L L E-BALDWYN 'MS 
BAT ES V I L L E  MS 
I,jEST POINT M S  

HOUSTON MS 
PH I L ADEL PH I A  MS 
AB ERDEEN MS 
C ARTHAGE MS 
W I tl O H A  M S  

J , 
) .... . .  � . ........... . .. , .. J. 

1 8264 . 5 96 1 .  
1 6 9 9 6 . 6 1 78 .  
1 4 7 08 . 6 4 9 1 . 
1 3 0 0 8 . 424 5 . 

5 5 5 0 . 9 4 3 1 .  
9 4 2 6 . 30 7 1 . 
8 1  , 1 . 26 47 . 
6 5 0 7 .  2 ' 24 . 
2 ' 4 9 .  7 0 2 .  

8 0 2 0 ' 6 . 2 1 3 337 . 
7 0 7 ' 9 7 .  1 26 5 1 1 .  
5 8 6 5 7 6 . 2 0 6 7 7 1 . 
5 8 8 7 7 5 .  ' 57 6 2 7 . 
6 0 5588 . ' 0 8536 . 
4 0 7 n t .  ' 7 4 1 1 7 .  
3 6 4 9 5 9 .  1 64 447 . 
4 08 0 4 5 . 6 8 98 9 .  
3 3 5 1 5 9 .  1 1 978 9 .  
3 5 6 :! . f . 6 1 6 32 . 
2 7 6 0 33 . 482a6 . 
27 4228 . 47838 . 
238 0 9 6 . 4254 5 . 
1 5 5283 . 2656 3 .  

570 1 9 .  1 0 92 98 . 
4 5 432 . 1 2 0 1 92 .  

1 27576 . 242 " .  
1 25 0 98 . 2 32 1 9 .  

a9836 . 23446 . 
7 &3 1 8 .  22953 . 
7 4 26 3 .  1 37 2 9 .  
6 a326 . 1 26a I .  
5 7 7 34 . 1 88 4 2 . 
6 4 5 0 6 . 1 1 4 0 7 . 
24 1 27 .  49507 . 
6 1 7 32 .  1 07 7 0 . 
5 2 0 2 1 .  1 6 980 . 
5 1 59 9 .  1 6 8 3 9 . 
4 9 7 0 9 .  9226 . 
432 1 6 .  1 4 1 07 •. 

3 6 6 6 7 . 1 1 96 6 . 
4 0 77 9 .  7 6 4 8 . 
346 8 1 . 1 1 3 2 0 . 
3 0 1 7 4 . 985 0 . 
3 0 0 3 9 .  98 0 5 .  
3 38 1 1 .  584 0 . 
28837 . . 9 4 1 1 .  
254 1 5 .  7 2 0 0 . 
24 4 07 .  7 9 6 7 . 
2 3 952 . 78 1 7 .  
1 97 96 .  6 4 6 0 . 
1 487 3 .  4854 . 
1 3638 . 4 4 5 1 . 
1 2 0 82 . 3 94 4 .  
1 0 9 9 1 .  3588 . 
1 1 36 9 . 37 . 0 . 
1 0 99 1 . 3588 . 
1 1 306 . 3 6 9 0 . 

8 9 7 0 .  2 9 2 7 . 
9 0 9 2 .  2 9 6 7 . 

) 

O .  0 . 1 7 0 . 1 6  
O .  0 . 1 6 O .  " 
O .  0 . 1 5 0 . 1 4 
O .  0 . 1 2 0 . 1 1 
O .  0 . 03 0 . 1 0 
O .  0 . 0 9  o . oa 
O .  O . OS 0 . 07 
O .  0 . 0 6 0 . 06 
O .  0 . 0 2  0 . 0 2 

645 . 5 . 0 4 6 . 7 5 
529 . 1t . 87 5 . 5 1t 
50 9 .  4 . 0a 5 . 27 
5 02 • .. 3 . 58 4 . 96 
5 '� .  3 . 57 4 . 7 4 
367 . 2 . 29 3 . 87 
345 . 2 . 1 1  3 . 52 
3 6 5  . . . . 9 1  3 . 1 7  
303 . 2 . 3 1  3 . 0 2 
3 1 6 .  2 . 1 0 - 2 . 78-
2� " 2 . 1 0 2 . 1 5  
25� . 1 . 4 � . 2 . 1 4  
2 0 3 . 2 . 0 1 : 1 . a6 
1 39 .  1 . 0 5- 1 . 2 1 ·  

O .  2 . 1 2  1 . 1  1 
· · 0 .  0 . 92 . 1 . 1 0  

1 0 0 .  1 . 3 1  1 . 0 , 
1 0 1 .  0 . 76 0 . 9 9 
285 . 1 . 78 0 . 7 5 

o .  0 . 6 5 0 . 6 2 
6 0 . 0 . 4 ' - · 0 . 58-
56 .  0 . 68 0 . 54 

O .  2 . 4 0  0 . 5 1 
56 • .  0 . 36 �� 0 . 50 -

o .  
O .  
O .  
O .  

40 . 
O .  
O .  

33 . 
o .  
O .  
O .  

3 0 . 
o .  

5 3 .  
O .  
O .  
o .  
O .  
O .  
O .  
O .  

0 . 34 0 . 49 
0 . 1 0  0 . 4a 
1 . 56 0 . 46 
0 . 4 7 0 . 4 5  
0 . 4 9  0 . 39 
0 . 4 0  _ 0 . 31 
0 . 34 <. 0 . 32 
0 . 28:, : 0 . 32 
0 . 32) 0 . 3 1 
0 . 2a , • 0 . 27 
0 . 28 . 0 . 26 
0 . 2 0 -: . 0 . 26-
0 . 26 :  = 0 . 2 5  
0 .lt2: . 0 . 22 
0 .·23 ' 0 . 22 
o . 22: -i 0 • 2 1  
0 • .  18! -. .  0 . 1 7 
0 . 1 4" 0 . 1 3  
0 . 1 2 :, 0 . 1 2 
o .  H:.� 0 . ' 1 
O .  lO' � O .  t o  

o .  0 •. . 1 0; ;,s 0 . 1 0 
0.. . 0 .�t1} 'S .  o .  1 0 
0 .' 0 .J 'OJ ". , O .  1 0 
O .  0 .:08 i . 0 . 08 
o • 0 �,o� .: 0 . 0 8  

) :} 



1 
;� 

c 

ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 

.a .s- ASO 
;l? ASO 
.II ASO 
30 ASO 
" ASO 
3 .. ASO 
.u ASO 

7'�ASO 
/D ASO 

4ili' ASO 
/A A50 
, �  ASO 
i '  ASO 
� S ASO 
if) ASO 
", r ASO 
Aq ASO 
.:" 150 
�ASO 
Aa ASO 

,. ASO 
.J I  ASO 

� 33ASO 
...... ASO 

ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
4�O 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 

c c ( 

07" HASTING A IRPARK 
"5 1 OKT I BBEHA 
MS04 PRENT ISS-J EFFERSON DAVIS COUNTY 
0 1 M TISHOMINGO COUNTY 
2M4 FOREST "UNI 
T36 TYL ERTOWN 
4R l I H BASS JR MEMORIAL 

LBT LU"BERTON MUNI 
"EB LAURINBURG-MAXTON 
W03 WILSON "UNI 
OCW WARREN FI ELD 
EQY "ONROE· 
RWI ROCKY "OUNT-WI L SON 
BUY BURLINGTON "UNl 
ECG . EL IZABETH CITY "UNl 
OA6 GASTONIA nUN l 
MRH BEAUFORT-"OREHEAD CITY 
MRN "ORGANTON-L ENOIR 
RZZ HAL I FAX COUNTY 
45J ROCKINGHAM-t'Afotl. ET 
EDE EDENTON "UNl 
W77 SANFORD-LEE COU�TY BRICK FIELD 
ASJ TRI-COUNTY 
SOP PINEHURST·SOUTHERN P INES 
W44 ASHEBORO HUNI 
CTZ SAMPSON COUNTY 
PGV P ITT-GREl!N'I I L l. E 
WS2 HORAce W I L L IAPIS 
OAJ ALBERT J EL L I S  
RUQ IBYAH fiRHHH GW'..a LDSB - rke "UNI 
aW5 B I L LY t1J TcHEll 
CPC COLUMBUS COUNTY "UNIC IPAL 
3A3 ANSON COUtiTY 
SVH STATESV I L L E  "UHI 
l AS "ACON COUNTY 
6A3 ANDREWS-"URPHY 
IKB WILKES COUNTY 
"QI "ANTEO 
57A RUTHERFORD COUNTY 
4W8 HENDERSON-O�FORD 
W46 ERWIN 
I'tWK "T AIRY-SURRY COUNTY 
24A JACKSON COUNTY 
W27 JOHNSTON COUNTY 
OA7 HENDERSONVI l l E-WINKLER 
MCZ "ARTIN COUNTY 
4A8 A l BEttARL E 
PMZ P LY"OUTH "UNICIPAL 
SUT BRUNSWICK COUNTY 
ACZ HENDERSON FI ELD 
ZEF ELKIN "UNI 
DPL P .  B .  R A I FORD 
W40 "T' OLlVE MUNI 
W95 OCRACOKE I SLAND 
L FN FRANKL I N  COUNTY 
43A "ONTGOMERY COUNTY 
SW4 RAEFORD MUNI 
EXX LEXINGTON MUNI 

c c ( 

BRUCE "S 
S TAR!CVI L L E  M S  
PREN T I S S  M S  
BELMONT MS 
FOREST MS 
TYl ERTOWN tiS 
L UMBERTON MS 

L UMB ERTON NC 
MAXTON NC 
WILSON NC 
W�SHINGTON NC 
MONROE NC 
ROCKY "OUNT HC 
BURL INGTON HC 
ELIZABETH C I TY ' NC 
GASTONIA NC 
BEAUFORT NC 
MORGANTON NC 
ROANOKE RAPIDS NC 
ROCKINGHAM NC 
EDENTON NC 
SANFORD NC 
AHOSK I E  N C  
SOUTHERN P INES NC 
ASHEBORO NC 
CL INTON NC 
GREENV I L L E  N C  
CHAPEL H I L L  NC 
JACKSONV I L L E  NC 
SAL I SBURY HC 
GOLDSBORO NC 
HATTERAS HC 
WHITEVIL L E  NC 
WADESBORO NC 
STATESV I L L E  N C  
FRANKL I N  HC 
ANDREWS NC 
WILKESBORO NC 
"ANTEO HC 
RUTHERFORDTON NC 
OXFORD NC 
ERWIN NC 
"T A I RY . NC 
SYLVA NC 
S"ITHFIElD NC 
HENDERSONVI L L E  NC 
WILLI AMSTON NC 
ALBEMARL E NC 
PLYMOUTH NC . 
SOUTHPORT NC 
WALLACE HC 
ELKIN NC 
KENANSV I L L E  NC 
MT OLIVE NC 
OCRACOKE NC 
LOUISBURG NC 
STAR NC 
RAEFORD NC 
L EXINGTON NC 

( c 
� ( ( 

9488 . 3097 . D .  0 . 09 0 . 11 
· 9520 . 3 1 07 . O .  0 . 0 9 0 . 08 
8056 . 2630 . O .  0 . 07 0 . 07 
644 4 .  2 1 0 3 .  O .  0 . 06 0 . 06 
4544 . 1 483 . O .  0 . 0 4  0 . 04 
22 93 . H8 . O .  0 '. 0 2  0 . 02 
1 5 1 6 .  495 . O • 0 . 0 1  0 . 0 1 

65 1 67 0 .  1 08557 . 630 . 3 . 74 5 .. 85 
49836 5 .  1 90 1 0 0 . ·  48 9 .  3 . 42 4 . 57 
5 1 9 1 76 . 1 0 1 4 9 1 . 477 . · 3 . 29. 4 . 1 2-
466840 . 1 0598 5 .  4 1 9 .  2 . 78· 3 . 8 ' ·  
37689 3 .  1 62498 . 340 .  2·.83  3 . 58 
3,.6352 . 1 6 1 248 . 34 0 . 2 . 1 2  3 . 37 
335905 . 9" 1 52 .  27 1 .  2 . 22 2 .86 
35789 3 .  55667 . 349 :"  . .  " .  2 . 77* 
284039 . 1 29322. 202 . 1 . 94· 2 . 75· 
3,.3 1 3 9 .  5997 9 .  o .  0 . "  2 . 61 
23 1 252 •. 144233 . 20,1 . 1 . 6 5  2 . 50 
20 1 746 . 1 42568 . 20 3 .  2 . 1 9  . 2 . 29 
2686 58 . 64406 . Z4 3 .  1 . " 2 . 2 1  
238 1 1 1 . 70835 . 220 •. 1 . 60  2 . 05 
25207 1 .  450 1 7 .  2 2 9 .  1 . 39 1 . 97 
1 90695.  8047 9 .  1 7 6 . 1 . 42· 1 . 80· 
1 24787 . 1 4292 1 . 2 • 5 . 37 1 . 78 
203020 . 35924 . 1 8 1 .  1 . 1 6 - 1 . 59· 
1 1 1 8 1 3 .  1 06067 . 82 . 1 . 07 1 . 45 

73772 . 1 29,. , ,,, .' 1 • 3 . 44 1 . 35 
1 4 29 1 5 .  32 1 1 3 .  1 24 .  0 . 52· I .  " • . \.) 

43�2 . 1 1 9450 . O .  0 . 94 1 . 08 • "'j 
1 1 1 282.  4842 3 .  289 .  1 . 97 1 . 06 

63635.  80547 . o . 2 . 03 0 . 96 
96620 . 2222 1 . 88 . 0 . 79· 0 . 79. 
4 1 446 . 1 )6 0 3 .  O .  0 . 58 0 . 76 
2 1 055 . 90 1 76 .  O .  0 . 47 0 . 74 
6 0583 . 37524 .  O .  1 . 82 0 . 65 
23328 . 6769 1 .  

. ' O .  0 . 4 1  0 . 6 0  
44087 . 44' 1 1 .  O .  0 . 5 1  0 . 59 
35 1 79 .  4 1 6 04. O .  0 . 97 0 .5 1 
49a 1 5 .  25296 . I . 1 . 05 0 . 50 

. 5399 3 .  1 1620.. o .  2 . 36 0 . 41 
53 1 0 1 .  1 7 332 . o .  1 . 7 4  0 . 47 
5559 1 .  1 2 1 4 1 .  4 1 .  0 . 35· 0 . 47-
37557 . 27745 . o .  0 . 40 0 . 43 
1833 1 . 44698 . O .  0 . 29 0 . 42 
452 1 7  • 1 476 1 .  O .  1 . 02 1 .4 0  
� 0 7 9S . 1 9405 . O .  0 . 4 1  0 .4 0  
2055 3 .  3682& . o .  0 . 2 9  8 . 31 . 
1 6 05 1 . 37500 . O .  0 . 25 O � 36 '  
35807 . 1 1 689 . O .  0 . 77 0 . 35 
3907 0 .  67 1 7 . 36 . 0 . 3 1 - 0 . 3 -
25059 . 202 1 4 .  O .  0 . 2& 0 . 30 
283 1 3 .  924 1 .  O .  0 . 59 ·0 . 25 . 
287 90 . 9397 • O .  1 . 07 0 .,25 · 
2 1 7 37 . 1 3 1 &7 - .  o .  0 . 35 0 . 23 
25026 . 8 1 67 .  o .  0 . 24 0 .22 
24539 • 50 1 1 .  O .  0 . 23 0 .22 
1 9735 . 644 1 .  O .  0 . 1 9  0 . 1 7 
1 54 7 3  • 505 1 . O • .  0 . 25 0 . 1 4 
1 2 0 0 4 .  3283 . 3 1 . 0 . 20 0 . 1 0  



• 

ASO FFA FIRST FL I GHT 
ASO NC 1 6 H I A T T  
A S O  5W8 S I L ER C I TY MUN I 
ASO 6 A 6  STANLY C OUHTY 
ASO 7A8 AVERY COUNTY/MORR I S ON F I El DI 
ASO HC67 ASHE COUNTY 

ASO BQN BOR INQUEN 
ASO X6 3 HUMACAO 
ASO VQS V I EQUES 
ASO CPX CUl EBRA IRESTR I C T ED/ 
ASO ABO AREC I BO A I R F I E L D  

ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 

1- .  ASO 
0) ASO 

ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 
ASO 

49J H I L TON HEAD 
GRD GREEHWODD COUNTy 
CEU ' C L EMSOH-OCOH�F. COUN TY 
CUB OW EHS FI f.l 0 
CON WOO DWARD f l E l O  
BNL BARNWEL L COU H i Y  
88J AL L ENDA L E  CO U N Ty 
AND ANDERSON COUh T Y  
6 1 J  J . E . L O C K L A I R  "E"ORIAL 
JZI JOHNS I SL AND 
2 9J BRYANT F I E L D  
SMS SUMT ER MUH I  
RBW � L T ERBORO HUN I  
MAO MARI O H  COUNTY 
2 7 J  N EWBERRY MUH 1  
50J . ' BERKEL Ey

- ' COlJ NTY 
04J DARL I NGTON COUNTy 
9A6 CHESTER MUN t  
HVS HARTS V I L L E  hUH I  
4 7 J  CHERAW MUrfl 
FDW FAI RF I EL D  COUNTY 
A I IC  A IICEN I1UNI 
LQIC P I CICENS COUNTY 
HYW CONWAY-HORRY COUNTY 
GGE GEORGETOWN COUNlY 
OGB ORANGEBURG 
58J HUGGINS 
35A UNI OH COUNTY 
CICI WI L L I AMSBURG COUNTY 
DLC DI L LON COUNTY 
7 3J B EAUFORT COUNTY 
34A LAURENS COUNTY 
LICR LANCAS T ER COUNTY 
BBP MARLBORO COUNTY 
5J 9 TWI N  C I TY 
3J 1 R I DGELAND I1UN I  
35J PAGELAHD 
S2J B ISHOPV I L L E  MUN I  

ASO CSV CROSSV I L L E  MEMORIAL 
ASO MKL I1CICELLAR F I EL D  
ASO S Y I  BOMAR FLD-SHELBYV I L l E  MUH I ASO THA WI L L I AM NORTHERN F I EL D  ASO MOR MOOR E-MURREL L  ASO CKY OUT LAW F I EL D  . ASO . SRB SPART A-WH I T E COUHTY ASO PHT HEHRY. COUNTY :;'�' �'�',\�, � � . . . ' 

. ). �j>$LJ1p�@�l ,1, .;;.· , . ..:.,� .. . 7_, .,;.1:.,; t: • . . ) 

K I L L  D EV I L  H I  L �  THOMASVI L L E  
S I L ER C I TY 
A L B EMAR L E  
SPRUCE P I N E 
WEST J EFFERSON 

AGUAD I l L A 
HUi1AC A O  
I SL A  DE V I EQ U E S  
I S L A  DE C U L EBRA 
A..R E C I B O  

H I L T O N  H E A D  I S L AN D  
GREEN�OOD 
C L EMSON 
COLUMB IA 
CAMDEN 
BARNl..!EL l 
AllENDA L E 
ANDERSON 
SUMNERV I L L E  
CHAR L ESTON 
ROCK H I L L  
S UMTER WALT ERBORO HARI O N 
HEUB ERRY 
MOtlCKS CORNER 
DARL INGTON 
CHES T ER 
HARTSV I L L E  
CHERAW 
WINt�SBORO 
A I K EN 
P I CKEHS 
CONWAY 
GEORGETOWN 
ORANGEBURG 
T IMMONSVI LL E  
UNION 
K itiGSTREE 
D I L L O N  
B EAUFORT 
L AURENS 
L ANCASTER 
B EtlNETTSY I L L E  
L O R I S  

. R I DGELAND 
PAGEL AND 
B I SHOPV I LL E  

CROSSVI L L E  
JACKSOH 
SHELBYV I L LE 
TU L L AHOMA 
MOR R I STOWN 
C L AR K SV I L L E  
SPARTA 
P A R I S  

) ) 

Ne 
"C 
hC 
HC 
He 
NC 

P R  
PR 
P R  
P R  
P R  

S C  
S C  
S C  
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
S C  
S C  
SC 
SC 
SC 
S C  
S C  
S C  
SC 
S C  
SC 
SC 
SC 
S C  
SC 
SC 

TN 
T N  
TN 
TH 
TN 
T N  
Ttt 
T N  

. '} 

6894 . 
1 1 3 98 . 

86 3 9 .  
7 4 3 7 . 
6 1 1 5 .  
55 1 5 .  

1 1 30 5 3 . 
1 7 9 6 8 . 

1 7 3 1 . 
7 0 0 2 .  

1 8 9 5 4 . 

9 4 2 57 5 .  
3 6 2 2 6 1 .  
3 7 32 0 2 . 
2 97 2 7 2  • 

32 1 52 0 . 
2 0 9680 .• 

2 1 7 5 3 6 . 
1 026 7 3 .  

9 3 8 3 2 . 
7 4 6 0 5 . 

1 0 4 27 5 . 
9 1 9 1 9 .  

1 4477 9 .  
1 43868 . 
1 3667 9 .  

330 3 9 .  
1 1 3'\ 1 8 .  
1 1 5086 . 

9494 3 .  
76594 . 
586 0 0 . 
34765 . 
644 1 0  • 

52364 . 
1 9 1 37 . 
4 9 186 . 
4 278S . 
1 2 1 68 .  
35488 . 
30798 .  

9 1 83 . 
20883 . 
1 97 0 2 .  
1 2836 . 
1 2375 . 
1 1 35 3 .  

4 7 52 . 
1 64 1 .  

1 27027 3 .  
534892.  
5 0 6 58 1 .  
3a�59' . 2775 1 6 .  
1 0 9 558 . 
! 26 6 98 .  

6 9 48 0 .  

8340 . 
37 2 1 .  
2820 . 
2427 . 
2 1 9 1 . 
1 8 0 0 . 

1 4226 9 .  
1 1 1 22 7 . 
1 07887 . 
1 0 5 2 3 2 . 

6 1 S5 . 

264 348 . 
1 6 0 2 9 5 .  
1 37 9 5 0 . 
t 6 9 96 9 . 8685 2 .  
1 0 1 0 70 . 
8 1 5 1 5 .  

1 1 7682 . 
1 1 4 7 9S .  
1 207 0 3 . 
855 1 ' • 

93226 .  
3244 9 .  
29686 . 
2406 ' • 

1 1 6 1 1t7 . 
3 368 1 . 
27 925 . 
1 9023.  
3224 1 .  
37527 . 
56 477 • 

24277 . 
3644 1 .  
6 38 37 . 
18345 . 
8229 . 

36 1 53 .  
1 1 583 . 
1 0 052 . 
30089 . 
1 3276 . 

6432 . 
6994 . 
4040 . 
3706 . 
1 55 1 . 

8 2 ft . 

226335 . 
1 95652 . 
1 04907 . 

7 1 800 . 
73473 . 

1 4 1 1 2 3 .  
8 3 0 5 9 . 

1 27 9 98 . 

) 

o .  0 . 08 
O .  0 . 1 1  
O .  0 . 08 
O .  0 . 0 7 
o .  0 . 06 
o .  0 . 05 

o .  1 . 68  
O .  0 . 6 9  
O .  0 . 58 
O .  0 . 52 
O .  0 . 1 9 
... 

0 . 1 0 
0. . 1 0  
0 . 08 
0 . 07 
0 . 06 
0 . 05 

1 . 7 0  
0 . 86 
0 . 77 
0 . 75  . 0 . 17 . 

823 . 7 . 25* 8 . 02* 
3 1 2 .  2 . 84 · 3 . 47 
326 . 2 . 3 1 * ' 3 . 40* , , o . 2·. 95 " , 3,' • .  t O  
278 . 2 � 35 ' 2� 7 3  
1 7 5 . 1 .'3 1 * . 2 .'06* 
1 6 1 .  . 1 � 33* . r. 99* 

o .  . 1 . 2 1  .;. 46 
0.. 1 • 1 3  1'. 39 
O .  2 . 68 . ' . 30 
O .  2 . 57 r. 26 

. 0 . 1 . 02 1 . 23 
1 22 .  1 . 0 4 1 . 18 
1 26 .  0 . 92 1 . 1 5 
1 1 8 .  0 . 7 7* 1 . 07* 

O .  0 . 8 1  0 . 99 
1 1 0 .  0 . 64* 0 . 98* 

70 . 0 . 7 5  0 . 95 
6 9 .  0 . 77 0 . 76 
5 1 . 0 . 52 0 . 72 
ft8 . 0 . 44* 0 ;64-

o .  0 . 45 0 . 6 1  
o .  1 . 70  0 .. 5 9  
O .  1 . 26 0 � 59 
O .  0 . 33 . 0:55 

' 0 . 1 . 24 O��5 
33 . O .  24- cr.�4-

O • .  0 . 20  0:"32 
o .  1 . 08 0 .') 1  
o .  0 ;28 -: 0 :27 
o .  0 . 1 6 " 0,.26 
o • 0 • 2 1  '. o.�3 
O .  0 . 4 3  " �1 7  
o .  D . 1 2 f'U 
o .  ' 0 . 24 l · ;O 
O • .  0 .'1'1 • �n 
o .  

' 
o . D4 ' .  ':0 4  

o .  0 . 02 " 0 . 02 

1 230 . 
499 . 
468 . 
320 . 
1 7 3 .  

o •
. 

1 06 .  
2 �  

) 
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ASO 2Ma CHARLES W .  BAKER MI L L I NGTOH TH 1 1 9a 0 3 .  68883 . D .  1 . 23 1 . 25 
ASO GCY GREENEV I L L E  MUNI GREENEV I L L E  TN 7'-466 . 1 07 1 1 7 .  I - 3 ;  1 7  1 . 2 1  
ASO UCY EVERETT-STEWART UNION CITY T N  n 06 0 .  1 06 7 0 3 . 0 .  2 . 23 I .  I t  
ASO TGC GI BSON COUNTY TRENTON TN 1 14205 . 24250 . 1 1 7 • 1 . 03 1 . 05 ,\50 3U SEV I ER-GATL I NBURG SEV I ERV I L L E  T N  " 1 67� . 90475 . 0 .  2 . 77 1 . 1 1  
ASO GHI1 CENTERV I L L E  "UNI CENTERV I L L E  TN 55S3 9 .  93356 . 4a . ct . 64 0 . 99 
ASO "52 FRANKL I N  WILKINS L EXINGTON TN 1 2 1 47 4 .  2 1 351 . 1 0 9 .  D . a4 0 . 95 
ASO OU EL IZABETHTON "UNI EL IZABETHTON TN 7a766 • 554 95.  o .  0 . a5 0 . a9 
ASO MBT MURFREESBORO "UNI "URFREESBOF:O TN 98429.  32 1 34 .  o .  1 . 56 D . a7 
ASO DYR DYERSBURG MUNI DYERSSURG TN 53 1 93 .  76289;  D .  1. 92 0 .a6 
ASO "'0 1 GENER4L DEWITT SPAIN MEnPHIS TN a 9 1 1 5 .  29757 . D .  0 . a5 0 . 79 
ASO Mia CORNEL I A  FORT AIRPARK NASH'/ I L l E  TN 89 1 17 . 29099 . D .  0 . 16 0 . 79 
ASO HDI HARDWICk FI ELD CLEVELAND TN 6153 1 .  494a3 . O .  1 .  t7 0 . 7a 
ASO 1'154 lEBANON I1UNI L EBANON ' TN 393a5 . 75 1 " .  D .  1 . " D . 76 
ASO 0"4 BENTOH COUNTY CAMDEN TN 230 98 . 90720 . 0 . ... 1 . "  0 . 76 
ASO CJE ' PUTNAM COUNTY COOKEV I L L E  T N  439S4 . 63579.  o .  1 . 26 0 . 75 
ASO SNH SAVANN4H-HARDIN COUNTY SAVANNAH TN 3494 9 .  70 9 1 3 .  O .  1 . 3a 0 . 70  
ASO OMS HU"PHREYS COUNTY WAVERLY TN 24872 . 7846 4 .  o .  D . a7 0 . 6 9  
ASO "'RC "AURY COUNTY COLUMBIA/MT PL EASANT TN 45382 .. 50562 . D .  1 . 54 0 . 64 
ASO 1 1'15 PORTLAND' "UNICIPAL PORtlAND TN 36424 . 59477 . D .  1 . 32 0 . 64 
ASO 1'133 GALLAn .. "UNI GAL LATIN TN 3463 1 .  5sa93 . o .  0 . 91 0 . 62 
ASO SZY ROBERT stalEY SELMER TN 25a26 . 67935 . D .• 1 . 16 0 . 62 
ASO MI'II MC"INN COUNTY ATHENS TN 5 1 1 06 .  404 1 7 .  o .  2 . 0 1  0 . 6 1  
ASO RNC WARREN COUNTY "�ORIAL MCMINNVI L L E  TN 36252 . 54677 • O .  1 . 23 0 . 60 
ASO 2AO "ARK ANTON DAYTON TN 33762 .  52676 . . 0 .  1 . 3 1  0 . 51 
ASO Moa BOLIVAR-HARDeMAN COUNTY BOL IVAR TN 557a2 . 24 1 2a .  o .  0 . 55 0 . 5� 
ASO LHC ARL INGTON I'IUNI ARL INGTON TN 53347 . 23338 . o .  L oa 0 . 5 t  
ASO 1'104 COVINGTON "UNI COVINGTON TN 56a 0 7 . la543 . O .  1 . 53 0 . 5' 
ASO BGF WINCHESTER MUN! WINCHESTER TN 3 1� 1 4 .  40 06a . 0 . , 0 . 39 D . 4a 
ASO FYM FAYETTEVIL L E  "UHI FAYETTEVI L L E  T N  3 6  5 9 .  29820 . D .  1 . 39 0 . 44 ... 
ASO JAU CA"PBEL L COUNTY JACKSBORO TN 329a8 . 28590 . D .  0 . 91 0 . 4 1  t-\0 ASO "" SPRINGFIELD MUNI SPRINGFIELD TN 3844a . 22977 • 0 . , 0 . 40 0 .4 1  
ASO RKW ROCKWOOD nUNI ROCKWOOD TN 30272 . 277 0 2 .  D .  ' 1 . 27 0 . 39 
ASO "53 HUMBOL DT "UNI HUMBOLDT TN 3592 5 .  1 7516 . 3 .  1 . 35 0 . 36 
ASO APT "ARION COUNTY-BROWN FLD JASPER TN 1896 2 .  3-3 0 0 7 .  D .  0 . 64 0 . 35 
ASO LUG ELLINGTON LEWISBURG TN 29464 . 2 1 456 . o .  _ 0 . 96 0 . 34 
ASO RVN HAWKINS COUNTY ROGERSVI L L E  TN 25046 . 230 1 2 .  o .  0 . 7a 0 . 32 
ASO MNV "ONROE COUNTY MADISbNVI L L E  TN 29 1 8 1 .  9524 . O .  0 . 2a ' .26 
ASO OM1 SCOTT FI ELD PARSONS TN 2a776 . 93 9 1 .  ' 0 . 0 . 27 0 . 25 
ASO "29 HASSELL FIELD CL IFTON TN 27556 . 5025 . ' 24 .  0 . "* 0 . 22-
ASO aA3 L IVINGSTON MUNI LIVINGSTON TN 23396 . 7636 . o .  0 . 22 0 . 2 t  
ASO M02 DICKSON ",UN I  DICKSON TN 20734 . a54a . o .  0 . 5a 0 . 1 9  
ASO 3A2 TAZEWEL L ' S-CLAIBORNE COUNTY TAZEWELL TN 1 97�a .  645a . D .  0 . 1 9 0 . 17 
ASO GZS ABERNATHY FIELD PULASKI , TN 1 9a34 . 647 3 .  o .  0 . 1 9 0 . 17 
ASO 2M2 LAWRENCEBURG MUNI LAWRENCEBURG TN 18669 . 76 1 3 .  O .  0 . 18 0 . 1 7 
ASO 2A . JA"ESTOWN I1UNI JAMESTOWN TN , 17944 . 5a57 . o .  0 . 17 ' 0 .  " 
ASO l A3 "ARTIN CAMPBELL FIELD COPPERHI L L  TN 1 2 9 1 1 .  1 078a . o .  0 . 1 4 O .  " 
ASO 31'17 LAFAYETT E  MUNICIPAL LAFAYETTE TN 1 6770 . 547 4 . o .  0 . 16 o .  I S' 
ASO UOS FRANKL I N  COUNTY SEWANEE TN '75 0 5 .  1 42a 9 .  o .  0 . 1 1  0 . 1 4 
ASO 6A4 JOHNSON COUNTY MOUNTAIN C I TY TN' 1 3524 . 525 0 . o .  0 . 1 3 0 . 1 2 
ASO OM2 REELFOOT LAKE TIPTONV I L L E  TN a9 1 4 .  3 1 94 .  o .  o . oa D . la 
ASO I A7 JACKSON COUNTY GAINESBORO TN 1 958 . 639 . o .  0 . 02 1 . 12 
ASO SCX SCOTT "UNI ONEIDA TN 1 62 .  4 9 .  O .  0 . 0 0  ' 0 • •  ' 

SOUTHWEST REGION 

ASW JBR JONESBORO MUNI JONESBORO AR 1 656 932 . 3a6449 . 1 420 . l o .a l  1 3 . 5a 
ASW ' " ' NORTH L I T T L E  gaeK "UNI NORTH L I T T L E  ROCK AR 73042 9 .  1 6 1 1 24 .  62 1 - 4 . 57 5 . 92 



Ii>. 

ASW ARG WALNUT R I DGE REG I ONAL 
ASW H3 7 SPRI NGDAL E  MUN I  
ASW FlP MARION COUNTY R EG I ONAL 
ASW M3 9 MENA MUN ICIPAL 
ASW H O D  BENTONV I L L E  MUN 
ASW 2M9 MOUNTAIN HOME MUNI 
ASW M07 SEARCY MUN I 
ASW HBZ HEBER SPRI NGS MUN I  
ASW PGR PARAGOULD MUN I  
ASW CDH HARREl l F I E L D  
ASW SGT STUT TGART MUNI 
ASW M06 RUSSEL L V I L L E  MUHI 
ASW M76 MONT I C EL L O  MUN I C IP A L  
ASW M0 3 CONWAY MUN I  
ASW HKA BLYTHEV I L L E  MUNI 
ASW M 1 8 ' HOPE MUN I C I PA L  
ASW SLG SMI TH F I EL D  
ASW M32 LAKE V i l l AGE MUNI 
ASW BVX BATESV I L L E REGIONAL 
'ASW ELD GOODWlti F I E L D  
ASW M 1 9  N EWPORT MUH ! 
ASW M8 9 ARKADELP H I A MUN I 
ASW 7M l MCGEHE E  MUN J 
ASW M7 3 ALMYRA IItUHI 
ASW 1"199 SAL I N E  COUNTY 
ASW H35 CL ARKSV I L L E  MUN I 
ASW 4M3 CARL I S L E  I1UN I 
ASW HRO BOONE coutny 
ASW M7 0 POCAHOti TAS MUNI 

.... ASW F90 SEV I ER COUNTY 
N ASW F43 DOWHTOWtf 0 ASW CRT CROSSETT filUNI 

ASW HEE THOMPSDN-ROBB I N S  
ASW ROG ROGERS MUNI ARPT-CART ER FLD 
ASW 3M9 WARREN MUNI C I PA L  
ASW FCY FORREST C I TY MUNI 
ASW 7M5 OZARK-FRAN1.L I N  COUNTY 
ASW 411 1 CARROll. COUNTY 
ASW AGO "AGNOL I A  "ONI 
ASW 1"178 filALVERN MUN I C IPAL 
ASW M36 FRANK FEDERER MEMORIAL 
ASW 4M9 CORN ING MUN I  
ASW MXA filAN I L A  MUNI 
ASW 7M4 OSCEO L A  MUNI 
ASW CVK CHEROKEE V I L L AGE 
ASW 7M2 HARRY E W I L COX MEMORIAL F I EL D  
ASW 6M8 MARKED TREE MUNI 
ASW 4M ... CL I NTON MUNI 
ASW M17 HOWARD COUNTY 
ASW M65 WYNNE MUNI 
ASW 5M l DE W I T T  MUN I  
ASW . 1127 WALDRON MUNI 
ASW MPJ PET I T  J EAN PARK 
ASW 5114 FORDYCE MUN I  
ASW 6M7 L EE COUNTY-MARI ANNA 
ASW 5"5 CRY�TAL L AK E  

ASW HUI'I HOUMA - T ERREBONNE ASW RSN RUSTON MUNl ASW OR9 HAMMOND MUNI . 

\ ;.1-... *&';£�;nt:,,;.;n2� )., "  .. ) , ) 

WALNUT i I DGE ,.,,;. 
SPR I NGDA L E  .... R 
F L I P P I N  AR 
M ENA A� 
B ENTONV I l l E  II i(  
MOUN T A I N  HOME A R  
S EARCY AR 
HEBER SPR I NGS AR  
P ARAGOUL D AR 
CAMDEN AR 
STUTTGART AR 
RUSSEl l V I L L E  AR 
MONTI C E l l O  A R  
CONWAY . AR 
BLYTHEV I L L E  AR 
HOPE AR 
S I L OAM SPRINGS AR 
LAKE V I L LAGE AR 
BATESV I L L E  AR 
EL DORADO AR 
N EWPORT AR 
ARKADELPHIA AR 
MCGEHEE AR 
A LMYRA AR 
B ENTON AR 
CLARKSV I L L E  AR 
CARL I S L E  AR 
HARRISON AR 
POCAHottTAS AR 
DEQUE EN AR 
EL DORADO AR 
CROSSETT AR 
HEL ENA/WEST H EL ENA AR 
ROGERS AR 
WARREN AR 
FORREST CITY AR 
OZARK AR 
B ERRYV I L L E  AR 
MAGNO L I A  AR 
filALV ERN AR 
BRINKL EY AR 
CORN I NG AR 
MAN I L A  A R  
OSCEO L A  A R  
CHEROKEE V I L L AG E  AR 
MOU N T A I N  V I EW AR 
MARKED T REE AR 
CL INTON AR 
NASHV I LL E  AR 
WYNNE AR 
DE w I n  AR 

' WA L DRON AR 
MORRI l TON AR 
FORDYCE AR 
MAR I ANNA AR 
DECATUR AR 

HOUMA L A  
F!USTON L A  
HAI"':MOHD L A  

) ) ) . } 

59636 6 .  l a 1 54 0 . 5 3 1 . 4 . 0 2 5 . 1 7  
5 3 56 1 7 .  2 1 6 444 . 363 . a . 33 5 . 0 0 
5!i 1 246 . 2 0 0482. . 47 9 . 3 . 50 · 4 . 99 · 
4 3 9 3 4 5 . 1 7 94 0 2 .  3&4 . ' 3 . 53 .  4 . 1 1 · 
3 3 4 9 0 6 . 1 6 3552 . 283 . 2 . 2 7 ·  3 . 3 1 ·  
3 1 7 6 6 9 .  1 597 0 7 . 2 7 7 . 2 . 2 0 ·  3 . 1 7 · 
3 1 37 1 0 .  1 530&2 . 277 . 2 . 2 5· 3 . 1 0 · 
358 9 0 7 . 62347 . 3 1 3 . 2 . 0 5 ·  2 . ao · 
2 38 93 7 . 1 282.97 . l a6 .  2 . 6 5  2 . 44 
u n88 . 1 1 6789 . 1 6 1 .  1 . 7 5  2 . 0 4 
24 1 684 . 4806 1 .  1 94 .  1 . 42 1 . 93 
1 87 97 1 - 98940 .  1 6 5 . , . 2S· 1 . 9 1 · 
2 3 1 7 7 7 . 4 7 95 1 .  1 97 .  -1 . 29· 1 . 86 * 
2 0 9 0 28 . 4 1 434 . 185 . 1 . 3 t ·  , . 66 * 

99668 . 1 2 1 596 . r. 1 . 2 1  1 . 47 
1 3 9 5 9 9 .  7 3848 . 1 22 . 1 . 08 , 1 . 4 2  
1 0 8424 . 9927 1 .  90 . 0 .a 2 · 1 . 38· 
1 6 0 2 7 4 . 4 3 1 05 . 1 42 . 1 . 0 ' · 1 . 35· 
1 4 63 1 7, .  564 33 . 1 22 . 1 . 2.2. , 1 . 35 
1 3 0 4 0 0 .  666 98 . 1 0 5 . 0 . 7a . 1 . 3 1  
1 2 U 1 9 .  56 05 1 . 1 0  I .  1 . 07 1 . 1 7  
1 0 1 6 1 3 .  7 07 7  I .  O .  1 . 0 4 1 . 1 5 

7 0 596 . 1 0283 9 . 50 . 0 . 7 2.  •. .  1 � 1 5* 
1 2 364 9 .  46888 . 1 0 6 . 0 . 74 . I . U· 
1 2 0 1 8 9 .  46735 . 1 0 2 .  0 . 7 4 · 1 . 1 1 * 

4 37 3 3 . 1 1 3633 . '3,. • 0 . 7 4· 1 . 05· 
H226 . 7 6 7 9 1 .  O .  0 . 82. 1 . 0 0 
32 1 25 .  1 1 5848 . O .  '1 . 7 9 0 . 98 

1 02 97 9 .  4 3 156 . 8 9 .  0 . 6 7  0 � 97 
1 O !9582 . 37 374 . 9 1 . 0 . 6 6  0 . 95 

4 33 1 8 .  97362 . O .  0 . 6 6  0 . 93 
1 07 6 9 9 .  32 1 6 1 . aa . 0 . 6a 0 . 93 

5 0 0 0 9 .  a8897 • o .  ' 1 . 2 8 0 . 92 
48 035 . a73 1 7 .  2 .  l . ao 0 . 90 
6a 1 7 9 .  1 6 92 3 . 5 9 .  0 . 40· 0 . 57· 
538� 3 .  2 3216 . o .  0 . 22 0 . 55 
3542.5 . 3967 9 .  O .  1 . 0a 0 . 50 
1 886 9 .  5 3 ua .  o .  0 . 30 0 . 4a 
1 53 9 9 . 5 00 9 3 . . O .  0 . 57 O . �4 
3 5 1 66 .  1 7a D 4 . o .  0 . 3" 0 . 35 
28 0 0 5 . 24a 1 6 .  o .  0 . 10 0 . 35 
2.539 1 .  25 1 56 . O .  0 . 29 0 . 34 
22. 1 54 . 2 1 2 94 . D .  0 . 25 0 �2 9  
253'9 I • 1 4 6 1 4 . O .  0 . 25 0 . 27 
2 1 7 7 6 . 17 1 1 6 . 1 4 . o . c.2.- 0. . 26 
1 8 37 0 .  1 2 32 3 . O .  D . 1 9 . 0 . 20 
1 5932 . 1 0823 . O .  0 . 1 6 d . l a  
1 4537 . 1 1 6 27 . O .  0 . 1 5  0 . 1 7  
186�. 8 .  ' 6 0 9 3 .  o .  0 . 1 7 . 0 . 1 6 
1 222 3 .  1 0 28 0 .  O .  O . U  0 . 1 5 
1 64 3 0 . 536 3 . O .  0 . 1 5 0 . 1 4 
1 4537 . 4 7 4 5 . O .  0 . 1 1 Q . 1 3  
1 3383 . 4 368 . o .  0 . 54 :0 . 1 2  
1 207 3 . 3 94 1 .  o .  0 . 1 1  ' 0 . 1 1  
1 2.0 7 3 . 394 1 . O .  0 . 1 1 ' '0 . 1 1  

7 96 6 . 2 6 0 0 . O .  0 . 2 5  ' ,-0 . 07 

1 574430 . 3 9 1 1 0 9 .  1 36 0 . 1 7 . 26 1 3 . 06 
685 9 1 9 .  la723 3 .  6 3 5 .  ' 3 . 93 . 5 . 8 0 
4 4 4 35 0 .  7 90 5 2 .  425 . 2 . 9 ' ·  3 . 481 

) ) ]) 



c c c ( c c c c ( ( --c--a. 

ASW 6RO S L I DEll SLIDEl l LA 376435 . 6 56 1 3 .  354 . 2 . 29· 2 . 94* ASW 6 R 1  WELSH WELSH LA :!5t, I 0 5 .  4 37 96 • �42 . 1 . ,29 1 . 91 ASW O R 3  ABBEV I L L E  PlUNI ABBEV I L L E  L A  24 1 7 9 S .  5 3 0 9 0 . 2Z4 . 1 . 47· 1 . "* ASW PTN HARRY P WIL L I AMS MEMORIAL PATTERSON L A  1 4 34 6 4 .  1 427 3 9 .  4 5 9 .  4 . 35 1 . 90 ASW OPL 5T LANDRY PARISH OPELOUSAS L A  2 28 1 36 . 3 9 7 6 5 . 2 1 4 .  1 . 39· 1 . 7'-ASW ARA ACADIANA R EGIONAL NEW IBER I A  L A  1 3 0 1 5 3 .  1 08754 . 3 3 9 . 2 . 7 1  1 . 59 ASW LA37 THI BODAUX MUNI THIBODAUX L A  1 76 7 9 1 .  308 1 5 .  1 6 6  • 1 .  OS . 1 . la-ASW 5RS DE qUINCY INDUSTRIAL AI RPARK DE QUINCY LA 1 36830 . 23851 . 1 2 9 .  0 . S3· 1 . 07 -ASW DRI B EAUREGARD PARISH DE RIDDER LA 1 36 3 50 . 23590 . 1 31 .  0 . 1 0  1 . 06 ASW 4RO MCF I L L EN A I R  PARK L AKE CHARL ES L'A 1 32 3 0 4 . :! 3 0 6S ; 1 2 3 .  0 . 7 9 · 1 . 03-ASW 3R4 HART MANY L A  7 7 1 96 .  1 3 1 91 .  74 . · 0 . 6 1  0 . 6 0  ASW 3RS NATCHITOCHES MUNI NATCHI TOCHES L A  5 9 323 . 23'428 . 1 7 1 .  1 . 6 4  0 . 55 ASW 3R2 L E  GROS �IMDRIAL CRO:lIL EY . L A  6 9 0 3 9 . 1 4 395 . 5 0 . t. 4 3. 0 . 55-ASW 3F4 VIVIAN VIVIAN LA 26477 • 5 1 88 1 .  O .  . . 4 0  0 . 5� ASW L AU L EEV I l L E  L EEV I L L E  L A  4 94H . 1 6 1 53 .  O .  0 . 4 9  0 . 44 ASW LA 96 OAKLAWN FRANKL IN LA 44192 . 1 46 5 2 . O .  0 . 50 0 . 4 0  ASW 1'17 9 RAYV I L L E  MU"t RAYV I L L E  L A  4 6 6 7 7  • 1 1 02 3 .  2 6 . 0 . 33· 0 . 31-ASW 2 F1 MOREHOUSE "EMORIAL &'\STROP L A  4 0 1 3 9 .  1 3 1 0 1 .  O .  1 . 3 0  0 . 35 ASW BXA GEORGE R CARR PlEMOR IAL AIR FLD BOGALUSA LA 32933,. 1 07 6 6 . O .  0 . 32 0 . 2 9  ASW LAOS RICHARD PRIVETTE SR COVINGTON L A  26 1 34 .  8 53 0 . O .  0 . 26 0 . 2 3  ASW 3R7 J ENNINGS J ENNI NGS l A  2 6 0 1 5 .  1492 . O .  0 . 6 8  0 . 23 ASW OMS BYERLEY LAKE PROVIDENCE LA 22303 . 7 28 3 .  O .  0 . 22 0 . 2 0  ASW O R4 CONCORDIA PARISH VIDAL I A  L A  225 30 . 7 354 . O .  0 . 22 0 . 20 ASW LA I S  JONESV I L L E  JONESVI L L E  L A  22 1 0 1 .  7 2 1 5 .  O .  0 . 22 0 . 1 9 ASW 9 L A6 PINEVILLE MUNICIPAL PI NEVI L L E  L A  2 0 0 5 9 . 6 5 4 7 . . O .  0 . 1 9  0 . 1 1 ASW 4R5 EAST L AKE CHARLES L AKE CHARL ES L A  1 1 3 1 0 .  5977 • O .  O .  I I  0 . 1 6 ASW FI7 FARMERV I L L E  FARMERV I L L E  L A  1 6 380 . tt 2 4 3 . 54 . 0 . 3 5 0 . 1 4 ASW 9M6 KEllY OAK GROVE L A  1 5 5 0 5 .  5 0 6 1 .  O .  0 . 1 5 0 . 1 4 ASW 4R7 EUNICE EUNI CE L A  1 �7 9 .  5 1 1 1 .  O .  0 . 52 0 . 1 4 
.... ASW 2R I J EANERETT e J EANERETTE LA 1 5  3 5 .  5 0 0 6 . O .  0 . 1 5  0 . 1 4 N ASW 3 F 3  DESOTO PAlttSH MANSFI EL D  L A  1 42 1 8 .  4 6 4 1 .  O .  0 . 1 4 0 . 1 3  .... ASW SPH SPRINGH I L L SPRINGH I L L  L A  1 421 7 .  4 6 6 3 .  O .  0 . 1 4 0 . 1 3  ASW OR5 DAVID G JOYCE WINNFIELD LA 1 4634 . 4717 . o .  ' 0 . 1 4  0 . 1 3 ASW 01'19 DELHI MUNl DELHI LA 1 3156 . 452 3 .  o .  0 . 1 3 0 . 1 2 ASW F24 MINDEN-Wl!a'l'ER MINDEN LA 1 208 1 . - 3943 . D .  0 . 1 2 0 . 1 1  

ASW FII JONESBORO JONESBDRO L A  1 1 726 . 3076 . 37 . 0 . 2 3  0 . 1 0  
ASW "10 SCOTT TAllULAH LA 1 0455 . 34 1 2 .  o .  0 . 1 0  0 . 0 9  
ASW 2R3 WESTWEGO ARPT I NC WESTWEGO L A  1 0454 . 34 1 2 .  o .  0 . 1 0 0 . 09 
ASW FI9 WINNSBORO MUNI WINNSBORO L A  9294 . 3 0 34 . . o .  0 . 0 9 0 . 01 
AS" 2R7 FRANKLINTON FRANKLI NTON LA 1446 . 2757 . o .  0 . 01 0 . 07 
ASW I R l  JENA JENA L A  5 3 1 7 .  1 7 35 . o .  0 . 0 5 0 . 05 

ASW AL" ALAMOGD�DO-WNITE SANDS R EGIONAL ALAMOGORDO Nl'1 6 0141 3 .  1 98 3 97 . 574 .  1 . 51- 5 . 3'* 
ASW L RU L AS CRUCES-CRAWFORD LAS CRUCES HM 582285 . 1 98 1 75 .  56 0 .  3 . 97· 5 . 1 '* 
ASW 4AC CORONADO ALBUQUERQUE NM 3 7 9 98 5 . 229 3 9 0 . o .  4 . 33 4 . 0 5 
ASW Q64 ALAMEDA ALBUQUERQUE HM 2 1 74 7 0 .  92235 . D .  2 . 26 . 2 . 06 
ASW TCC TUCUMCARI MUHI TUCUMCARI HM · 233 0 2 9 .  47793 .  2 0 5 .  2 . 27 1 . 1 7  
ASW CHM CAVERN C I TY AIR TR"L CARLSBAD NM 1 34 96 4 . 1 23 3 1 7 .  12 . 1 . 5 0  1 . 72 
ASW GUP S ENATOR CLARKE FIELD GAl lUP NM 1 b 94 6 5 .  1 3 3324 . 41 . 3 . 72 1 . 6 1  
ASW CVN CLOVIS MUNI CLOVI S HM 1 0 0 1 0 3 .  1 30 1 1 6 .  2 .  4 . 45 1 . 5 3  
ASW RUI RUIDOSO MUNI RUIDOSO NM 7835 5 .  1 3 0 9 3 2 . O .  1 . 2 9  1 . 3 9  
ASW L AM LOS A L AMOS LOS ALAMOS HM 3 7 0 67 . 1 1 74 6 0 . o .  o . la 1 . 0 3  
ASW Q34 PORTALES MUNI PORTAL ES HM 1 3 1 7 2 6 . 232 9 9 .  1 24 .  0 . 1 0-, 1 . 0 3-
ASW LVS LAS VEGAS MUN LAS V EGAS NM 4 3 6 3 7 . 11 1 4 1 . 1 7 .  1 . 5 5  0 . 11 
ASW SVC S I LVER CITY t GRANT CO'  SI LVER CITY NM 1 6 24 1 . 1 0 96 9 0 . 1 .  1 .  0 1 0 . 14 
ASW DMH DEMING MUNI DEMING HM 6 4 9 38 .  3 2 94 8 .  2 7 . 1 .  7 6  0 . 6 5 
ASW SKX TAOS "UNI TAOS HM 4524 1 .  33018 . 1 4 2 .  o . �a 0 . 52 
ASW RTN CREWS FLD RATON HM 4 1 54 1 . 8408 . 33 . , 0 . 5 1  0 . 33 
ASW ONM SOCORRO MUM I SOCORRO HM 27 4 9 1 . 1 4 282 . O .  0 . 87 0 . 21 
ASW ATS ARTESIA MUN ' ARTESIA NM 3 0 7 0 4 .  1 0 0 0 6  • . 1 7 .  O � 6 0  0 . 27 



ASW E06 L EA COUNTY- L O V I NGTON 
ASW GNT GRANTS-M I L AN MUN I 
ASW E98 MID VAL L EY A I RPARK 
ASW TCS TRUTH OR CONS EQU ENCES MUH I  
A �W 5 V 5  SHI P ROCK A I R S T R I P  
A S:" I E6 TURNER R I DGEPORT 
A S:" Q I 4  ESP A N O L A  MUN I 
ASW Q 1 9  AZT EC MUN I  
A SW E26 L EA COUNTYI' J A l /  
A S W  O E O  MOR I ARTY 
ASl� E 9 1 ANGEL F I R E  
A SW L S B  L O RDSBURG MUH I  
A SW Q 1 6  R ESERVE 
ASW Q58 SANTA ROSA MUN I C I P A L  
A S W  F SU FORT SUMN ER MUNI 
ASW Q 37 CARRI ZOZO r-)U N I  
ASW Q42 ' SPRI NGER MUN I 
ASW E8 9 CONCHAS S T 4 i E  PARK 
ASW NMO I DU L C E  
ASW 6 6 E  FORT STAN T ON 

ASW SWO S T I L LWATER MUN t 
ASW DUC HAL L I BURTON F ! E L D  
ASW GUY GUYMON MUN I  
ASW OUN MAX WESTHElr'1ER 
ASW SNL S HAWNEE MUN t 
ASW ADH ADA MUN I  
ASW F29 C L ARENCE E PAGE MUNI 
ASW GOK GUTHR I E  MUNI 

.- ASW AXS ALTUS MUN I  
N ASW MKO DAV I S  F I EL D  
N ASW BVO FRANK PH I L L I PS 

ASW OKM OKMU LGEE MUN I . 
ASW I H6 HARVEY YOUNG 
ASW H45 S EMI NOL E MUN I  
A SW FDR FREDERI C K  MUH I  
ASW CUH CUS H I N G  MUN I  
ASW PNC PONCA C I T Y  MU"t 
ASW 3K I ALVA MUNI 
A SW ELK ELK C I TY MUNt 
ASW F9 1 THOMAS P STA FFORD 
ASW OK I 4  GOLDSBY 
ASW 2 EJ EXPRESSWAY A I RP ARK 
ASW C L K  CL I NTON MUNI 
ASW F6 1 PAULS V A L L EY MUN I  
ASW O F8 W I L L I AM R .  P OGUE MUN I  
ASW 2 DT DOWNTOWN A I RPARK 
ASW F62 I DABEL 
ASW CHK CH ICKASHA MUNI 
ASW I FO DOWNTOWN ARDMO R E  
ASW MLC MC A L E S T ER MUNI 
ASW l H7 GROV E  MUN I 
ASW GAG GAGE MUN I  
A SW 5F2 DOWNTOWN A IRPARK 
ASW WWR WEST WOODWAR D  
ASW F28 MUSTANG F I E L D  
ASW F l O  H ENRYE T T A  MUNl 
ASW RKR ROBERT 5 KERR 
ASW H7 1 P RYOR 
A SW HBR HOBART MUN I 

) ) ) ' ) . ) 

L O V I N C r ON 
GRAHT �  
l OS LUNi' S  
T RU T H  o e  C�Nsr � � � � . i 
S lf I PROCK 
S I L V ER C I TY 
ESPANO L A  
AZTEC 
J Al 
MOR I A R T Y  
E AG L E N E S T  
L OR D S B U R G  
R E S ER V E  
S MH A  RO.S A 
f ORT SU�INER 
CARR IZOZO 
S P R I NGER 
C ONCHAS DAM 
DULCE I 
RUIDOSO 

S T I L LWAT ER 
DUNCAN 
GUYMO" 
NORMAN 
S HAWN EE 
A DA 
OKL AHOMA C I TY 
GUT HR I E  
A L T U S  
MUSKOGEE 
BARt l ES V I L L E  
O KMU LGEE 
T U L S A  
SEMINOL E 
FREDER I C K  
CUS H I N G  
PONCA. C I TY 
A L VA 
ELK C I TY 
WEATHERFORD 
N ORMAN 
OKl AHOMA C I TY 
CL I NTON 
PAULS V A L L EY 
SAND SPR I NGS 
OKL AHor1A C I TY 
I DA B e l  
C H I CKASHA 
A R DMO R E  
M C  A L ESTER 
GROVE 
GAGE 
T U L S A  
WOODWARD 
E L  REND 
H ENRYE T T A  
P O T EAU 
P RYOR CREEK 
H 0 8 A R T  

) ') 

HM 
Ntl 
N ' ;  
Nt'! 
til·! 
r ' ' . 
,,� 
HM 
HM 
ttr1 
r,M 
NM 
HM 
ttM 
H:1 
NM 
NM 
NM 
NM 
NM 

O K  
OK 
O K  
O K  
O K  
OK 
OK 
OK 
OK 
O K  
O K  
OK 
O K  
O K  
OK 
OK 
OK 
OK 
O K  
O K  
O K  
OK 
OK 
OK 
O K  
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
O K  
OK 
O K  
OK 
OK 
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3 0'925 . 1 0 0 9 3 . o .  0 . 1 1  0 . 27 
2 0 08 1 . 1 7 1 3 1 . o .  0 . 24 0 . 25 

7 1 0 9 .  182 6 5 .  O .  0 . 1 3  0 . 1 7  
1 \ 7 6 2 .  48 1 3 .  O .  0 . 48 0 . 1 3 
1 4 1 3 1 . 46 1 1 .  o .  O .  , ,.  0 . 1 2  

983 . 1 7 5 0 9 .  o .  Q . 0 7 0 . 1 2 
1 4 1 56 .  46 2 1 . O .  O .  1 4  0 . 1 2 
1 2 36 5 .  4 0 36 . o .  0 . 1 2 0 . 1 1  
, 1 7 0 9 .  382 2 .  O .  0 . 1 2 0 . 1 0  

8782 . 23 6 7 . O .  0 . 0 9 O . O S 
O .  1 0 5 0 1 . O .  0 . 0 4 0 . 07 

7487 . 24 4 4 . o .  0 . 0 8 0 . 0 7  
1 4 4 ,. . 3 348 . o .  Q . 0 2 0 . 0 3 
36 4 1 .  1 1 8 9 .  o .  0 . 0 4 0 . 0 3  
2952 . 9 6 4 . O .  0 . 0 3 0 . 0 3 
2 1 6 6 . 7 0 7 .  0 ,"  0 . 0 2 0 . 0 2 

632 . 2 0 6 . O .  0 . 0 1  0 . 0 1  
820 . ::68 . O .  0 . 0 1  0 . 0 1  
8 2 0 . 2 6 S . O .  0 . 0 1  0 . 0 1  

6 1 -. 2 0 . O .  0 . 0 0 0 . 0 0 

84 1 27 0 . 253 1 33 .  7 9 0 . 6 . 0 7 7 . 27 
4 9 4585 . 1 90 9 3 1 . 5 1 9,. 3 . 45 4 . 55 
5 34 4 0 5 .  1 1 7 0 3 7 . 44 1 .  5 . 58 4 . 3 3  
3 7 6 7 0 4 .  2258 1 1 .  6 .  U . 1 i  4 . 0 0  
37 9336 . 1 1 6 1 7 5 . 3 1 9 .  4 . ,. t  3 . 6 9  
3 1 9 1 6 3 .  1 6 4 1 55 .  3&S . 2 . " *  3 . 6 1 *  
4 5 6 7 5 2 . 8556 6 . 4 1 4 . 2 . 9 0 *  3 . 6 0 *  
4 3 6 0 0 2 .  1 0 0 38 5 .  3ft l .  3 . 26 3 . 56 
346�26 . 1 3 1 8 1 5 .  326 . 2 . 32 *  3 . 1 8 *  
345 86 . 1 3 0 0 9 0 . 3 1 1 .  3 . 6 0  3 . 1 6  
29088 3 .  1 51 4 92 .  26 2 .  3 . 0 7 2 . 9& 
3 1 324 1 .  7 5 7 0 1 .  2 0 9 .  2 . 1 2* 2 . 53* 
26 3 1 82 . 8 5 9 0 2 . O .  2 . 6 0  2 . 32 
26292 0 . 587 3 9 .  250 . 1 . 6a* 2 . 1 4 *  
226 6 4 2 . 85 0 1 7 . O .  2 . 5 9 2 . 0 7 
25 9255 . 487 9 9 .  229 . 3 . 1 4 2 . 0 5 
1 2 3 9 0 8 . 1 4 56 37 . 2 .  6 . 28 1 . 7 9  
2 1 3 1 3 2 .  5420 1 .  1 98 .  1 . 42 1 . 78 
1 4 944 0 .  1 0 7277 . 1 34 .  1 . 4 5  t . 7 1  
1 54899 . 6 05 1 9 .  1 4 3 .  1 . 0 3* , . ,. 3 *  

8 1 1 1 8 .  1 3 1 1 0 1 .  O .  1 . 28 1 . 4 1  
1 0 0 3 9 1 .  9 9 0 48 .  O .  1 . 2 1  1 . 3 3  
1 38547 . 57 6 6 2 . 1 20 .  1 . 1 1 t . 3 0 
1 5 358 0 . 3 5 9 3 4 . 9 6 0 . 2 . 0 2 1 . 26 
1 ,.530 0 . 3 1 6 1 5 . 1 39 .  0 . 94* I . l a* 

784 1 1 .  9 1 8 7 3 .  O .  0 . 9 9 . 1 . 1 3 
1 2 585 3 .  4 0 4 1 0 . 1 0 7 .  1 . 4 1  1 . 1 1  

&524 0 .  7 1 9 9 1 .  O .  1 . 0 0  1 . 0 4 
6 586 9 .  766 92 . 6 .  2 . 8 2  0 . 95 
4 3 6 2 1 .  9 7 6 2 9 . 3 .  2 . 3 3 0 . 9" 
38756 . 9 3 1 8 9 . O .  0 . 6 5 0 . 8S 
9 9 0 4 8 . 2256 2 .  96 . 0 . 7 6 *  0 . 8 1 *  
884 38 . 3 1 5 4 6 . 0'. 0 . 88 . o . ao  
6 57 95 .  5 0 1 7 7 .  O .  2 . 34 0 ; 77 
7 9 44 I .  25928 . O .  0 . 78 0 . 7 0 
8 3 0 3 1 .  1 6 1 6 7 . 68 . 1 . 1 5 O � 6 6  
4 4 0 34 . 5 1 1 57 .  9 2 . 1 . 4 4  0 . 6 3  
4 9 7 1 6 .  4 377 4 .  O .  2 . 0 5 ·  0 . 6 2  
7 5255 . 1 8 3 7 2 .  7 3 .  0 . 52 0 . 6 2  
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ASW DUA EAKER F I ELD DURANT OK 
ASW F3 ' LAKE TEXOMA STAT� PARK KINGSTON OK 
ASW MID I1UMI I1UNI MIAMI OK 
ASW HAX HATBOX FIELD 1'1USKOGEE OK 
ASW H71 TAHL EQUAH MUNI TAHL EQUAH OK 
ASW 6Kit FAIRVI EW "UNI FAIRVI EW OK 
ASW F36 CORDEL L I1UNI CORDEl l OK 
ASW H05 WILBURTON MUNI WI LBURTON OK 
ASW 2F6 SKIATOOK I1UNI SKIATOOK OK 
ASW F22 PERRY "UNI PERRY OK 
ASW OK56 BLACKWELL-TONKAWA MUNI BLACKWEL L OK 
ASW OKOI H I L L  lOP PVT L AWTON OK 
ASW 1 7K BOISE C I TY BOISE CUY OK 
ASW OK6S "EDFORD "UNI I'IEDFORD OK 
ASW 6 F3 EAGLES NEST SAND SPRI NGS OK 
ASW H6a ' WAGONER AIRSTRIP WAGONER OK 
ASW SUD STROUD "UN! STROUD OK 
ASW 2"3 SAl L I SAW "UNI SAL L I SAW OK 
ASW 7 F4 S EQUOYAH PARK WAGONER OK 
ASW OK7a WATONGA WATONGA OK 
ASW 95F CL EVELAND MUNI CL EVELAND OK 
ASW F99 HOL DENVI L L E  MUNI HOLDENV I L L E  OK 
ASW H76 PAWHUSKA "UNI PAWHUSKA OK 
ASW 3F7 JONES "E"l BRISTOW OK 
ASW UF MIGNON LAIRD "UNI CHEYENNE OK 
ASW K92 HI-WAY BARTLESVI L L E  O K  
ASW F30 SULPHUR "UNI SULPHUR OK 
ASW 92F CHATTANOOGA SKY HARBOR CHATTANOOGA OK 
ASW I H  "ADIl l  MUNICIPAL MADI l l  OK 

.... ASW OK70 1100REL .ND "UNI �OORELAND OK 
"W ASW OK73 SEIl IHQ SEIL ING OK 
...; ASW OK6 0 CHEROKEE "UNI CHEROKEE OK 

ASW O F7 FOUNTAINHEAD L ODGE AIRPARK EUFAULA OK 
ASW OK26 TIPTOrt "UN I  TIPTON OK 
ASW H04 VINITA I'IUNI V INITA Ote 
ASW H66 NOWATA "UN! NOWATA OK 
ASW HO ' CHAMOLER "UN! CHANDL ER OK 
ASW Q44 I EAVER MUNI IEAVER OK 
ASW F53 HASH "UNl HUGO OK 
ASW ' F I  LAKE MURRAY STATE PARK OVERIROOK OK 
ASW a6F CARNEGIE MUNI CARNEGI E  OK 
ASW 9 1 F  ARROWHEAD CANADIAN OK 
ASW F32 HEALDTON MUNI H EALDTON OK 
ASW a7F a l ST STREET AIRPARK BROKEN ARROW OK 
ASW F3a CANEY CREEK KINGSTON OK 
ASW K49 MUNICIPAL TEXHOMA OK . 
ASW 4 F 1 KEYSTONE AIR PARK CL EVELAND OK 

ASW SGR HULL F IELD HOUSTON TX .. 
ASW I l E  K I L L EEN "UN I KILLEEN TX 
ASW MDD "IDLAND A IRPARK MI DLAND TX 
ASW . TDW TRADEWIND AMARI L L O  TX 
ASW HPY HU"PHREY HOUSTON TX 
ASW DTO DENTON MUNI DENTON TX 

ASW TPL DRAUGHON-MI LLER MUNI TEMPL E  T X  
ASW AAP ANDRAU A IRPARK HOUSTON TX 
ASW F42 PHI L  L HUDSON FIELD MESQUITE TX 
ASW · SPX HOUSTON GULF L E"AGUE CITY TX 
ASW F54 ARL INGTON MUNI AR L I NGTON TX 
ASW T 02 CLOVER FIELD . HOUSTON TX 

c c c 

45a46 . 41 1 1 4 .  o .  t •. 2 1  ' . '1 
1 3845 .  76025.  O .  0 . 37 D . .. . · 
5430 1 .  1 9008�  44 • .  0 . 63 0 . 49 
4 0 9 9 1 • 3 1 02a . O .  0 . 46 0 . 41 
40a96 . 24964 . O .  0 . 44 0 . 44 
426 04 . 22240 . O .  0 . 45 0 . 4S 
34723 . 22830 . 1 1 1 .  0 . 76 0 . 31 
1 98 0 5 .  340 1 2 .  O .  0 . 2 9 0 . 36 
27 568 . 23062 .  O .  0 . 32 0 . 34 
334 86 . 1 7550 . O .  0 . 35 0 . 34 
3865 5 .  ,ssa . 1 32 .  0 . 97 0 . 32 
345S9 .  1 1 2 9 1 . O .  0 . 34 0 . 30 
282 1 4 .  1 4775 . O .  O . lD 0 . 29 
20 9 U .  23453 . O .  0 . 26 0 . 29 
3 1 627 . 1 0 323 . D • .  roO . 3 1  0 . 21 
30258 . 1 0485 .  O .  0 . 30 0 . 27 
1 656 3 .  22033 . O .  0 . 22 0 . 2' 
22664 . 1 2962 .  O .  0 . 24 0 . 24 
2 1 77 1 �  1 267 2 .  O .  0 . 23 . 0 . 2S 
2 0 942 . 1 25 1 4 .  O .  0 . 23 0 . 22 
23477 • 76 6 2 .  O .  0 . 23 0 . 2 1  
1 07 96 .  20638 . 0 .. 0 . 1 6  0 . 2 1  
23762 . 7755 . o .  0 . 23 0 . 2 1  
2 1852 . 1 00 9 5 .  O .  0 . 22 0 . 2 1  
1 68 2 9 .  1 3827 . ' 0 .  0 . 1 9  0 . 20 
1 3 95 9 .  1 6 36 1 .  O .  0 . 1 7 0 . 2 0  
1 2775 . 1 2504 . O .  0 . 1 5  0 . 1 7  
1 4434.  1 06 1 4 .  t .  0 . 1 6 0 . 1 7 
11 587 . 1 2 1 1 6 .  O .  O .  " 0 . 1 6 
1 2939.  9790 . O .  0 . 1 5  0 . 15 
1 5028 .  768a . O .  0 . 1 6 0 . 15 
1 1 24 5 .  972 9 .  O .  0 . 1 3 O .  I • 
1 1 6 1 9 .  9157 . O .  O . U  1 . 1 4 
1 5330 . .5004 . O .  0 . 15 I .  I. 
1 347 9 .  55a l . o .  0 . 14 I . IS 
1 0376 . a952 . O .  . 0 . 12 0 . 1S 
1 4388 . 4696 . O .  0 . " O . I S 
a257 . 93 1 6 .  . 0 .  O .  t o  1 . 12 

1 1 27a . 416 3 • .  O .  0 . 1 2 0 . 1 1  
1 2 1 5a .  396a.  O .  0 . 1 2 0 . 1 1  
1 0 066 . 32a5 . O .  o .  t o  0 . 19:  

964 3 .  3 1 47 .  O .  0 . 09 0 . 08 
482 1 . 7 1 3 9 .  O .  0 . 07 o . oa :  
a706 . 2a4 1 .  O .  o . oa o . oa 
557 9 .  1 12 1 . o .  0 . 05 , 0 . 0'· 
6 1 70 . 20 1 4 . O .  0 . 06 0 . 05 

242 . 7 9 .  o .  0 . 00 0 . 01 , . . 
2466429. 522 1 47 .  23 1 0 .  1 ' . 74 1 9.1" 
1 9642a3 . 445407 . la59.  1 1 . 59. 1 6 . 0 ': 
1 94306 6 . 3746 1 9 .  1 82 1 .  1 2 . 04- 1 5 . 40 . 
1 503804 . 327026 . 1 39 9 .  : : ��: ':f:l'; 1 4 97868 . 26 1 22 3 .  1 394 . 
1 2286 34 . 22767 1 .  1 1 22 . 7 . 24- 9 . 61-
1 1 1 7 432 . 2 9 1 292 .  1 1 37 . 6 .  tta 9. 36-. . 
1 1 6 7 6 0 2 .  1 998 Q4 . 1 1 1 0 .  1 . 6 0-

9.. �J: 1 0 1 25 1 9 .  2036 1 6 .  942 . 6 . 1 7ft tl 7276 33 . 1 25654 . 6a5 . 4 . 1 7  
6 4 5 358 . 1 52 0 6 9 .  5a5 . 4 . 82 5 . 30 
52924 2 . 2 1 5 96 0 . O .  5 . 3 1  4 . 95 

C 



ASW L FK ANGEL I NA COUHTY L U FK I N  TX 
ASW F6 0 MCGREGOR MUNI MCGREGOR TX 
ASW MWL M I NERAL WEl l S M I N ERAL WEl l S  T 'I  
ASW T 2 7  BURNET MUN I  KAT E CRADDOCK F I EL D  BURH E T T X  
ASW 1 3 9  HUNTSV I L L E  MUN I  HUNTSV I L L E  TX 
AS:.! 3R3 T IMS A I RP ARK AUST I N  1 Y  
ASW GVT MAJORS GREENV I L L E  TX 
ASW E0 2 SCH L EMEYER F I EL D ODESSA T X  
ASW F 1 8  C L EBURNE MUN I C L EBURN E T X  
ASW F6 7  GRAND PRA I R I E  MUHI GRAND PRA I RI E  T X  
ASW A l l  AL I C E  IHT ERNA T I ON A L  A L I C E  TX 
ASW 1 4 7  K ICKAPao VOWMTO�N A I RPARK W I Cti I T A  FAl l S  TX 
ASW T4 1 L A  PORTE "UN I  l A  PORTE TX ASW BWD BROWNWOOD MUH I 8ROWt\I�O O D  TX 
ASW 2 1 XS BI G SPRING BIG SPR I NG TX 
ASW PRX . COX Fl. D  P A R I S  TX 
ASW DHT DALHART Mutn DAL HART TX 
ASW F26 DAl lAS HORTH P L ANO TX 
ASW 3 R O  B EEV I L L E  I1UH I  B EEV I L L E  TX 
ASW F7 0 MAHGHAM FlC FORT WORTH TX 
ASW T 6 9  S INTON S I N TON 1X 
ASW T2 9  PEAR L AND P E A R L AHD TX 
ASW DRT DEL RIO INTl DEL R I O  TX 
ASW 1RL T ERRELL MUN I C I PA L  T ERRE L L T X  
ASW BMT B EAUMONT MUl n  B EAurl0HT TX 
ASW T t 7  WEISER A I R  PARK HOUSTON TX 
ASW eNW JAMES COHN A l L Y  WACO 1X 
ASW CRS COR S I CANA MUH I CORSICANA TX 
ASW 3R l BAY C ! 1Y MUH I  BAY C ITY TX 
ASW G L E  GAI N ES V I L L E  MUNi GAI NESV I L L E  TX ,.. ASW T8 6  LAKES I DE HOUSTOH TX N 

� ASW l J N  BRAZO I U A  COUHTY L AKE JACKSDN TX 
ASW PSX PALACIOS MUH I PALAC I OS TX 
ASW 4 R 2  HORS ESHOE BAY MAR B L E  FAL LS TX 
ASW F 0 3  MT PL EASAHT MUNl MT P L EASAHT TX 
ASW P EQ P ECOS MUN I P ECOS. C I TY TX 
ASW LNC L ANCAST ER L ANCAST ER TX 
ASW F82 TOWH & COUNTRY A IRPARK lUBBOC-K TX 
ASW WEA PARKER COUHTY WEATHER FORD TX 
ASW JA S  JASPER COUNTY A I RPORT-B E L L  F I ELD J ASPER TX 
ASW F6 9  A I R  PARK-DA l l A S  DAL L AS TX 
ASW ASL H ARRISON COUHTY MARSHA L L TX 
ASW F 0 5  W I lB ARGER COUNTY VERHON TX 
ASW OCH EAST T EXAS R EGIONAL NACOGDOCHES TX 
ASW SHK WIHSTON F I E L D  SNYDER TX 
ASW BGD HUTCHINSON COUHTY BORGER TX 
ASW E LA EAGL E L A K E  EAGL E L A K E  TX 
ASW PPA P ERRY L EFORS F I E L D PAMPA TX 
ASW PSN P A L E S T I H E  MUH I  PA L ES T I H E TX 
A SW FST P ECOS COUHTY FOR T S TOCKTON TX 
ASW 1 98 SAN MARCOS MUH I SAH MARCOS T X 
ASW CDS CHI LDRESS MUH I CH I L DRESS TX 
ASW T 0 4 GEORGETOWN MUH I  GEORGETOWH TX 
ASW Flt6 ROCKWAl l  MUH I ROCKWA l l  TX 
ASW F l it WICH I T A  VAL L EY WI CH I T A FA L L S TX 
ASW F 3 9  GRAYSOH CO S HERMAN-DEN I SON TX 
ASW F 7 2  O A K  CROVE FORT WORTH TX 
ASW SW I SHERMAN MUHIC I P AL SHERMAN TX 
AS14 7 F 3  CADDO MI L L S MUN CADDO M t l l S  TX 
ASW Q7 0 S T RATFORD F I EL D  STRATFURD T X  

l ) ' ) . ) i )  ) .. ) 

5 1 5 024 . 1 3 7 0 54 . 486 . 3 . 24 
4 78 "8 1 .  1 6 25 1 4 .  4 3 2 .  3 . 52 
!' 0 2 1 7 7 . 87 6 0 1 .  482 . 3 . 1 1  
4 4 7 6 58 .  1 1 6 1  1 2 .  424 . 3 . 1 ' · 
4 84 4 9 9 .  7 9 339 . 48 3 .  2 . 1 3 
4 3 38 1 0 . 1 1 926 3 . 1 08 5 .  7 ! 3 4 
4 4 4622 . 9H86 6 . 486 . 2 . 4S ·  
3 6 7 4 2 9 . 1 56826 . 834 . 9 . 2 1  
4 2 9 1 5 1 .  7 4 757 . 4 0 0 . 2 . 6 0 ·  
3 0 4 3 9 8 . 1 9 6 1 1 2 . ·  O .  3 . 5 5 
C, 26824 . 7 1 0 4 1 .  33 1 6 .  Z . 0 5 
3 9 32 32 .  86893 . 3 5 3 . Z . 3 3· 
3 7 5 4 1 7 .  1 0 1 0 58 . 1 O C, 3 .  6 . 7 6  
3 0 3 7 0 3 .  1 6 1 3 9 5 .  2 7 9 .  ro3 . 87 

' J  

3 9 0 3 1 0 .  6 97 7 6 . 
2 9 9 9 7 7 . 1 5582 0 .  
3 1 58 7 8 . 1 1 6 9 6 6 . 
2 4 3 4 9 4 . 1 148 3 9 . 
3 4 2 328 . 6 0 5 29 . 
28286 9 .- 976 98 . 
3224 99 . 54 6 1 0 .  
1 9 4 3 0 7 . 1 6 8784 . 
2 26 4 7 3 .  1 35 0 97 . 
2 9 6 6 3 1 . 54806 . 
2 2 1 28 1 . 8 4 5 0 9 .  
2 2 6 5 7 7  • 7 3 9 5 5 . 
2 33522 . 46 084 . 
2345 3 9 .  43326 . 
236 1 95 .  4 1 1 92 .  
2286'a5 . 43 336 . 
2 1 9 9 2 .1 .  5 2 1 08 .  
1 22533 . 1 4 1 22 1 .  
2244 1 4 .  3428 2 . 
2 1 0  1 &4 .  36974 . 
2 0 4 2 6 5 .  356 3 3 .  
1 8 1 886 . 3 6 9 9 9 .  
1 84255 . 3344 0 . 
1 54 56 5 .  5 0 4 5 0 . 
1 54 7 58 . 4 5493 . 
1 7 1 1 08 .  2834 0 . 
1 5 08 1 8 .  4 9 221 . 
1 6 7 0 7 7  • 2 9 1 38 .  
1 6 3 0 36 . 2 8 5 0 7 . 

6 2 34 3 .  1 2 57 1 2 .  
1 54 0 4 0 . 3 0 1 52 . 

7 8 6 4 6 . 1 0  I S�t.. 
1 37 0 6 4 . % 3465 . 
1 2 9820 . 28535 . 
1 22 1 93 .  2 6 8 9 2 . 
1 228 5 0 . 2 6 2 9 0 . 
1 1 9 7 96 . 2 9 5 3 5 . 
1 2 6 ?8 5 . 2 1 244 . 
1 0 7 0 36 . 29546 . 
1 0 2 3 3 9 .  3 34 0 5 .  

942 2 1 . 4 1 5 9 5 . 
6 8 9 9 2 . 6 5 7 2 0 . 

t l 3 1 8 1 . 2 0 7 7 7  • 

1 0 2 3 2 7 . 2 9 7 2 0 . 
1 0 0 0 1 4 . 32648 . 
1 0 9 6 3 6 . 2 1 8 7 5 . 
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36 0 .  
2 8 9 .  
2 6 2 . 

O .  
328 . 

O .  
1 7 9 . 

O .  
866 : 
257 . 
7 1 6 .  

b .  
1 92 .  
220 . 
220 . 
2 0 9 . 
955 . 
2 0 1 .  

92 . 
1 9 0 .  
1 9 0 .  
1 4 1 . 
1 6 4 .  

O .  
5 1 7 .  
1 6 9 .  

O .  
1 5 5 .  
1 S t . 

O .  
1 2 0 .  
' 52 .  
1 3 0 .  ·1 5 . 
1 1 4 .  

87 . 
4 6 5 . 
1 24 .  
26 2 .  

O .  
O .  
O .  

99 . 
8 9 .  

O .  
1 0 2 .  

2 . 32 ·  
2 . 4 1  
2 . 7 4 
2 . 88 
Z . O O .  
2 . 78 
1 . 6 7 
2 . 4 0 
3 . 98 
2 . 33 
4 . 7 7 
2 . 1 7 
1 . 4 3. 
1 . 36 
1 . 42 ·  
1 . 8 0  
4 . 1 7 
1 . 7 3  
0 . 6 0  
1 . 7 5  
1 . 24 
1 . 84 

' 1 . 9 3 
1 . 5 1  
3 . 4 1  
0 . 90 
1 . 4 7  
1 . 0 1 ·  
1 . 0 0 ·  
2 . 7 0  
1 . 47 
2 . 1 1  
0 . 7 1  
1 .  1 5  
0 . 7 5 
1 . 6 0  
2 . 28 
0 . 6 1  
1 . 84 
1 .  0 0  
3 . 1 3  
2 . 4 1  
0 . 6 5· 
0 . 8 3  
0 . 98 
0 . 6 7 ·  

, ) 

It . 66 
4 . 26 
3 . 92 
3 . 7 5 -
3 . 7 5  
3 . 6 7  
3 . 43· 
3 . 48 
3 . 35· 
3 . 33 
3 . 3 1  
3 . 1 9 ·  
3 . 1 7  
3 . 0 9 
3 . 0 6· 
3. 0 3  
2 .81 
2 . 85 
2 . "· 
2 . 5 3 
2 . 5 1  
2 . 4 1  
2 . 4 0  
2 . 34 
2 . 0 3  
2 . 00 
1 . 16· 
1 . 15 
1 . 84-
1 . 8 1  
1 . 8 1  
1 . 75 
1 . 7 2  
1 . 64 
1 . 59 
1 . 45 
1 . 4 5  
1 . 36 
1 . 33 
1 . 33 
1 . 33 
' . 30 .  
, . 27 .  
1 . 25 
1 . 22 
1 . 2 0  
1 . 0 7  
1 . 05 
0 . 9 9 
0 . 9 9 
0 . 9 9 
0 . 98 

.0 . 9 1  
0 . 90 
0 . 90 
0 . 90 
0 . 1 ' ·  
0 . 81 
0 � 81 
0 . &7. 

) 
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ASW ORG ORANGE COUNTY ORANGE TX 7 5 90 2 .  5533 3 .  2 3 1 - 1 . 5 9  8 . a7 ASW Ta O KL EBERG COUNTY KI NGSVI L L E  TX 1 0 6 9 1 6 .  2 0 0 7 0 . 7 2 0 . 0 . 88 0 . 8 4  ASW ERV KERRV I L L E  MUHI/LOU I S  SCHREIHER FLO KERRVI L L E  TX 9 3 7 6 0 .  3 1 985 . 6 7 . 2 .-80 0 . 84 ASW E 1 5  GRAHAM MUN I  GRAHAM TX 1 0 24 6 0 .  2 1 37 0 .  7 4 .  1 . 28 0 . 12 ASW MRF MARFA MUH I  MARFA TX 1 04548 . 1 958 3 .  8 9 .  0 . 87 0 . 82 ASW 4F2 PAHOLA COUNTY CARTHAGE TX 1 0 3 338 . 1 8428 . O .  S ·2 1 0 . 1 1  ASW I F9 BRI DGEPORT MUNI BRI DGEPORT TX 98328 . 2250 1 .  9 1 . . 6 1 · o . ao· ASW F7 1 L UCK FIELD FORT WORTH TX 87 1 4 5 .  2844 4 . o .  0 . 83 0 . 17 AS ... CZT DIMMIT COUHTY CARRIZO SPRINGS TX 9 7 9 4 2 . 1 7 08 I .  9 1 . 0 . 59· 0 . 76· ASW F44 ATHE"S MUNI CIPAL ATHEHS TX 887 5 0 . 1 9577 • 7 7  • 0 . 7 1  0 . 72 ASW no MC KIHlU FI ELD PEARSALL TX 8 9 0 6 3 .  1 6 253 � 7 8 .  0 . 52- 0 . 7 0 -ASW ClC C L EAR lAKE METROPORT CL EAR LAKE CITY TX O .  1 0 536 3 .. O .  0 . 5 1 ·  0 . 7 0 ·  AS ... sW'..a SWEETWAT ER MUNI SWEETWAT ER TX 3 7 987 . 664 63 . O .  0 . 55 0 . 6 9  ASW CXO MONTGOI'IERY COUNTY CONROE _ TX 1 588 5 . 24767 . O .  2 . 8 1  0 . 6 7  ASW F5 1 WINNSBORO MUNI WINNSBORO TX 8 0 6 3 9 .  1 4 0 6 3 .  7 5 . _ � . 4 9- 0 . 6 3-
ASW 3 0 F .  LAKE V I EW L AK E  DAl l AS · TX 6 9 1 3 0 .  22564 . o .  0 . 67 0 . 6 1 ASW F55 GRAN.U�Y MUNI GRANBURY TX 77223.  1 3368 . 7 4 . 0 . 47 ·  0 . 6 0 ·  
ASW F 1 2  RUSK COUNTY HENDERSON TX 72068 . 1 8 9 1 5 .  224 . 1 . 44 0 . 6 0  
ASW 3R5 NEW 8�AUHFELS MUHt NEW BRAUN FELS TX 5 9 28 5 .  30 1 92 .  O .  0 . 6 1  0 . 5 9  
ASW 6 R7 COLUMBUS COLUMBUS TX 73742·. 1 2644 . 7 0 . 0 . 4 9· 0 . 57 ·  
ASW 1 5R KAROYS CIBOLO TX 6 1 0 0 2 . 1 9 9 1 1 .  o .  0 . 58 0 . 54 
ASW Q28 HEREFORD I1UNI HEREFORD TX 6 1 668 . 20 1 3 1 . o .  1 . 48 0 . 54 
ASW Ta2 GtL L ESPIE COUNTY FREDERICKSBURG TX " 1 4 6 . 1 2 059 . 6 it .  0 . 42· 0 . 54· 
ASW Q27 DUMAS I1UN I DUI'1AS TX 6 1 22 9 .  1 9986 . o .  0 . 6 0  0 . 54 
ASW RKP ARANSAS CO ROCKPORT TX 6 0 325 . 1 889ft . 3 3 . 2 . 0 1  0 . 53 
ASW T 9 9  WESTSIDE A IRPARK SAN ANTONIO TX 57 1 34 .  18844 . . o .  0 . 55 0 . 5 1  
ASW 6 R 9  L LANO MUIH L LANO TX 65287 . 1 1 383 . 6 0 .  0 . 39· 0 . 5 1 *  ASW O F2 BOW I E  IItUIU BOWI E TX 6 1 743 . 1 1 6 1 2 .  52 . 0 . 52 0 • •  9 
ASW SEP CLARK FI ELD MUNI STEPHENV I L L E  T X  4 6 58 1 . 277 1 6 .  o .  1 . 57 0 . 4 9 

..... ASW Q55 DIMMITT MUNI DUt.'1ITT TX 5�35 . 1 7 934 . O .  0 . 54 0 . 48 r-.J ASW 8F7 DECATUR MUN I DECATUR TX 6 1  88 . 1 0 955 . 57 . 0 . 36· 0 . 4a* U1 ASW F 1 7  CENTE" MUNI CENTER TX 2858 3 .  4 085 9 .  O .  0 . 39 0 . 46 
ASW PYX P ERRYTON OCHILTREE COUNTY P ERRYTON TX 5 1 4 1 1 .  1 6 782 . o .  1 . 30 0 . 45 
ASW 2 0R CRYSTAL CITY MUNI CRYSTAL CITY TX 5 7 6 0 1 .  1 0 045 . 54 . 0 . 35* 0 . 45· 
ASW 1 5 F HASKELL MUNI HASKELL TX 5658 1 . 1 1114 . 4 0 . 0 . 6 9 0 . 45 
ASW INK WINKlER COUHTY WINK TX 56597 . 1 0516 . 52 . 0 . 58 8 . 45 
ASW CFD COULTER FIELD BRYAN TX 5214 9 .  1 37 1 7 .  1 7 2 . _ 1 . 1 1  0 . 44 
ASW E 1 6  SHALLOWATER SHAL LOWATER TX 50 1 0 8 .  1 6 355 . O .  0 . 41 0 . 44 
ASW TI9 CASTROVI L L E  "UHI CASTROV I L L E  TX 417 0 0 .  1 5196 . o .  0 . 47 0 . 43 
ASW T t8 IROOKS COUNTY FALFURRIAS TX 55 1 72 .  9 9 9 0 . nl . D . l 9  1 . 4 5  
ASW 047 SPEAR"AN SPEARMAN TX 4 7883 . 1 56 2 9 .- o .  0 . 47 0 . 42 
ASW UVA GARNER FIELD UVAlDE TX 4 7 1 9 9 .  1 5408 . O .  1 . 07 0 . 42 
ASW T t 5 "ARL I N  MARL IN TX 520 52 . 9087 . 48 . 0 . 12· 0 . 4 1 *  
ASW OZA OZONA "UNI OZONA TX 3 0 7 0 3 .  3 1 68 0 .  D .  0 . 37 0 . 4 1  
ASW T 6 5  "10 VAL L EY WESLACO TX 468 1 0  • 1 527 9 .  D .  0 . 46 0 . 4 1  
ASW Q26 T ERRY COUN·TY BROWNFIELD TX 3 7 0 5 3 . 22935 . D .  0 . 4 0  0 . 4 0  
ASW 6 F4 EL"DALE AIRPARK ABI L EN E  TX 4 5 7 5 1 .  1 4 933 . o .  0 . 44 - 0 .4 0  
ASW 3F' "INEOlA WISENER F I EL D  MINEOLA TX 5 1 0 1 6 .  9028 . 4 6 . 0 . 2 9· 0 . 4 0* 
ASW 2F5 L AMESA MUNI LAMESA TX 456 6 5 .  1 4 9 0 5 . o .  1 . 4 2  0 . 40 
ASW 23F GOODE KEL L ER TX ' 3 9 9 0 . 1 4 362 . O .  0 . 42 0 . 39 
ASW TX04 WEST T EXAS EL PASO TX 4 3 96 3 .  1 4 3 5 3 .  D .  0 . 42 0 . 39 
ASW Q24 L EVEL LAND MUNI L EVEll AND TX 38 1 1 1 . 1 78 0 6 . O .  0 . 39 D . n  
ASW - COT COTUL L A  MUN ICIPAL COTULLA TX 4744 9 .  8 1 1 1 .  6 1 .  0 . 38* 0 . 37· 
ASW T 97 CALHOUN COUNTY PORT L AVACA TX 4 6 0 6 5 .  8034 . 4 3 .  0 . 21. ' 0 . 36 *  
ASW El8 ALP I N E  MUNI ALPINE TX 27552 . 247 93 . D .  0 . 98 0 . 35 
A!lW Q 0 6  CITY OF TUL IA/SWISHER COUNTY MUNt TUL IA TX 38786 . 1 26 6 2 . o .  D . la 0 . 34 
ASW 84R SMITHV I L L E  MUNI SMIT HV I L L E  TX 38 1 26 .  1 2444 . D .  0 . 36 0 . 34 
ASW 9R5 HUNT PORTlAND TX 38 1 26 .  1 2444 . o .  0 . 36 0 . 34 
ASW F4 9 SLATON "UN I  SLATON TX 38 9 0 5 . 1 27 0 0 . D .  - 0 . 31 0 . 34 
ASW F4 1 ENNI S  MUNI EHH I S  TX 38 0 0 5 . 1 24 0 3 .  D .  0 . 31 0 . 33 



.... 
N 
c;-

ASW F O �  SAGI NAW 
ASW T92 MASON COUNTY 
ASW F l l  CHEROKEE COUNTY 
A SW 6 9R EDWARDS COUNTY 
ASW RFG ROOKE F I EL D  
ASW Q54 B ENGER A I R  PARK 
ASW l E5 HEMP H I l l  COUNTY 
ASW SR5 WHARTON MUNI 
ASW T O O  CHAMB ERS COUNTY 
ASW 1 9 0  GUADALUPE COUNTY 
ASW 6 R4 B I RO ' S  N EST 
ASW 52 F A ERO VAl l EY 
ASW 6 1 F KEZER · A I R  RANCH 
ASW ZF7 COMMERCE MUN I  
ASW EGP EAGL E PASS MUNI 
ASW Q4 1 ·  FL OYDADA MUN I 
ASW F O O JONES F I EL D  
ASW BK D STEPHENS COUNTY 
ASW E52 VEGA - O L DHAM COUNTY 
ASW T 5 3  NUECES COUNTY 
ASW T 7 2  HEARNE MUN I 
ASW ONY O L N EY MUN I  
ASW Q43 SUNRAY 
ASW ECE EL CAMPO METRO A I RPORT I N C  
ASW 4 0 F flY I NG T I GERS 
ASW E t l ANDR EWS COUNTY 
ASW T78 L I B ERTY I":UN l 
ASW T 3 1  PORT I SA B E L - CAMERON COU�TY 
ASW TX0 5 AERO COUNTRY 
ASW VHN C U L BERSON COUNTY 
ASW S L R  SUL PHUR SPR INGS MUNI 
ASW 3 1 R  G I DD I NGS- L E E  COUNTY 
ASW E35 FABENS 
ASW AlA ATLANTA MUN I 
ASW E U  CRANE COUNTY 
ASW E29 SONORA MUN I  
ASW Q46 EDWARD WARREN FLD 
ASW 59F S EAGOV I L L E  
ASW E 0 1  ROY HURD MEMO R I A L  
ASW l F6 DAN E R I CHARDS MUNI C IPAL 
ASW 26 R J ACKSON COUNTY 
ASW 2R 9 KARNES COUNTY 
ASW 3R9 L AKEWAY A I RPARK 
ASW F0 6 MARI AN A IRPARK 
ASW 0 7 R  B I SHOP MUN I 
ASW O O R  L I V I NGSTON MUN I 
ASW I 1 R BR ENHAM MUN I  
A SW BBD CURTI S  F I E L D  
ASW F56 A R L EDGE F I E L D  
ASW ' 3F O  B L UE MOUND 
ASW COM CO L EMAN MUN I  
ASW l F3 · HA R T L EE F I E L D  
ASW TX8 0  F O L L ETT/ L IP SCOMB COUNTY 
ASW JeT K I MB L E  COUNTY 
ASW ET N EAST l AND MUN I 
ASW E57 DENVER C I TY 
A SW F2 5  OBRI EN A I RPARK 
A SW 2 F 9  T O M  DANAHER 
ASW 0 7 F GL ADEWA T ER MUHI 
A SW 1 E9 GARTR E L L  F I EL D  

. 
) lL J ....... ,,'" ) ) 

F O R T  WORTH TX 3 7 0 37 . 1 2 08 9 . O .  0 . 35 0 . 33 
MASON TX ' ? 3 3 0 . 95 2 1 .  37 . 0 . 26 - 0 . 32-
J ACKSONV I L L E  T X  3 � 5 S 3 .  I 1 9 3 1 .  O .  1 . 2 1 0 . 32 
R O CK S P R I NGS TX � 2 0 6 5 . 6 6 0 4 . 1 38 .  0 . 1 6 0 . 32 
R EFUG I O  TX 3 i O O " . 9 7 48 .  1 1 3 .  0 . 7 3  0 . 3 1  
FR I ON A  T X  3 4 4 2 1 .  1 1 2 16 . O .  0 . 34 0 . 30 
CANADIAN TX 3 54 0 5 . 95:!4 . 1 2 .  0 . 7 3  0 . 30 
WHARTON lX 3 38 7 8 . 1 1  C 58 . O .  1 . 1 1  0 . 30 
ANAHUAC TX 3 3 9 2 9 . 1 1 0 7 5 .  O .  0 . 3 3 0 . 30 
S EGU I N  T X  3 38 7 8 . 1 1 0 58 . o .  0 . 3 3 0 . 30 
AUST I N  T X  l 54 7 9 .  92 3 3 .  1 1 4 .  0 . 7 4 0 . 3 0 
ROANOKE TX 3 3 27 0 .  1 08 6 2 .  O .  0 . 32 0 . 2 9  
S P R I N GTOWN TX 3 1 4 8 7 . 1 0 278 . O .  0 . 3 0 0 . 28 
COMiiERCE T X  3 4 5 5 9 .  6 0 2 7 . 32 .  0 . 2 1 - 0 . 27 -
E A G L E  PASS TX 2 96 4 5 . 9 7 6 8 . O .  0 r! 9 0 . 26 
FL OYDADA TX 2 9 6 4 4 . 9 6 7 6 . O .  0 . 2 9 0 . 26 
BONHAM T X  2 9 6 4 4 . 9 � 7 6 . O .  0 . 2 9 0 . 26 
B R ECKENR I DGE TX 2 9 7 5 5 . 96 9 1 . 1 .  0 . 97 0 . 26 
V EGA TX 2 8 8 3 3 . 9 4 1 3 .  O .  0 . 28 0 . 25 
ROBSTOWN TX 27527 . 8 98 5 .  O .  0 . 27 0 . 24 
H E ARNE TX 2 7 52$ . S 9�4 . O .  0 . 27 0 . 24 
O L N EY TX 248 1 2 .  l 1 S 0 2 . a 1 .  0 . 54 0 . 24 
SUNRAY TX 2 6 6 8 7 . 8 7 1 1 .  ct. 0 . 26 0 . 24 
E L  CAMPO TX 2 7 6 32 . 9 0 1 9 . O .  0 . 27 0 . 24 
P A R I S  T X  2 22 97 . 1 3 1 6 3 .  O .  0 . 2 3 0 . 24 
ANDREWS TX 27 5 2 7 . 8985 . . O .  0 . 9 0 0 . 24 
L I B ERTY TX 26 4 6 3 . 8 6 37 . o .  0 . 26 0 . 23 
PORT I SA B E L  T X  26882 . 7 2 3 7 . 7 5 . 0 . 4 9 0 . 23 
MCK I N N EY T X  2 6 2 1 4 .  8 5 5 5 . O .  0 . 2 5  0 . 2 3  
V A N  HORN TX 26<t 6 2 . 8 6 37 . O .  0 . 87 0 . 23 
SUL PHUR SPRINGS TX 1 84 28 . 1 57 2 5 . o .  0 . 7 6  0 . 23 
G I DDI NGS TX 2 96 7 6 . 5 1 7 4 . 27 .  0 . 1 8- 0 . 2 3-
FABENS TX 2 5 0 54 . 8 1 7a . o .  . 24 0 . 22 
A T L ANTA TX 2 5 4 0a . a2 9 3 . o .  . 83 0 . 22 
CRANE TX 254 0 8 . : 82 9 3 . O .  . 2 5 0 . 22 
:SONORA TX 2 3 6 8 9 . 7 4 6 1 .  1 3 .  . 7 3 0 . 2 1 
MU L ESHOE TX 2 3 3 93 . 7 6 36 . O .  . 23 0 . 2 1  
S EA GOV I L L E  TX 2 3 96 5 .  7822 . O .  . 23 0 . 2 1  
MONAHANS TX 2 4 35 0 . 7 9 48 . . 0 . . 24 0 . 2 1  
PADUCAH TX 2 3 32 3 .  7 6 1 3 .  O .  . 2 3 0 . 2 1  
EDNA TX 22234 . 7 2 57 . O .  . 22 0 . 2 0 
K EN EDY TX 2 3 1 35 .  6 2 96 . 6 1 .  . 4 0  0 . 2 0  
AUST I N  T X  2 3 0 6 5 . 7 52 7 . o .  . 22 0 . 20 
W E L L I NGTON TX 22 1 98 .  7 2 4 6 . o .  . 22 0 . 20 
B I SHOP T X  2 1 18 6 . 7 1 1 1  • o .  0 . 2 1  0 . 1 9  
L I V I NGSTON TX 2 1 34 4 . 6 96 7 . O .  0 . 2.0 . 0 . 1 9  
B R ENHAM TX 2 2 4 7 8 . 5896 . 7 0 . 0 . 58 0 . 1 9 
B RADY TX 2 1 1 1 0 .  6 9 1 0 .  O .  0 . 2 1  0 . 1 9  
STAI'iFORD TX 2 1 1 7 0 .  6 9 1 0 .  o .  0 . 2 1 0 . 1 9  . 
FORT WORTH TX 1 96 0 8 .  7 2 9 0 . O .  0 . 1 9 o . l a 
C O L EMAN TX 2 1 5 4 1 .  5 5 1 3 .  7 4 .  0 . 5 0 o . l a 
D E N T O N  TX 2 0 52 5 .  6 7 0 0 .  o .  0 . 2 0 o . l a 
F O L L ET T  TX 2 1 5 0 1 .  5 7 08 . 6 4 . 0 . 4 1  o . l a 
J UNCTION TX 2 3 0 48 . 4 0 2 0 . 2 1 .  0 . 1 4 - · o . l a -
EAST L AND TX 2 0 2 74 . 527 6 .  6 5 .  0 . 4 2 0 . 1 7  
DENVER C I TY T X  1 9 0 5 7 . 6 22 0 . O .  0 . 1 9 0 . 1 7 
WAXAHACH I E  TX 1 8 5 1 8 .  6 0 4 4 . o .  0 . 1 8  0 . 1 6 
W I C H I TA FAl l S  TX l a 5 1 8 .  6 0 4 4 . o .  0 . 1 8 0 . 1 6  
G L A D EWAT ER TX 1 7 6 2 4 . 5 7 5 2 . O .  0 . 1 7 0 . 1 6 
C ANYON T X  1 8 5 1 8 .  6 0 4 4 . O .  0 . 1 8 0 . 1 6  

) ) ) ) ) ) 
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ASW TX06 MEXIA-L IMESTONE CO . MEXI A i X  1 85 0 2 . 4174 . 5 7 . 0 . 36 0 . 1 ' 
ASW HR HORIZON S�N ANTONIO n: l 1 a7 3 .  5a 3 3 .  O .  0 . ' 7  0 . 1 ' 
ASW T28 LAMPASAS " LAMPASAS �X 1 9 066 . 464 1 . 6 7 . 0 . 3a 0 . 1 ' 
ASW F7 5 KNOX CITY MUNI KNOX C I TY TX 1 7 1 9 1 . 56 1 1 .  O .  0 . ' 6 O .  " 
ASW 2 3R DEVINE MUNt DEVINE TX 1 6 7 0 a .  545 3 .  o .  0 . 1 6  o .  " 
ASW 7 F6 CLARKSVI L L E-RED RIVER CO CL ARKSV I L L E  TX 1 6 9 38 . 5 528 . O .  0 . 1 6 o • •  , 
ASW 7 R 9  BA I L ES AtlGL ETON TX 1 7 445 . 5 6 9 4 . O .  0 . 1 7 O .  " 
ASW T 0 3  GENOA GENOA TX 1 6 253 . 5 3 0 6 . O .  0 . 1 6 o .  , .  
ASW 3F2 CISCO MUNI C ISCO TX 1 1 6 46 . 9 1 6 a .  O .  0 . 1 3 0 . 1 . 
ASW T42 BAll VICTORIA TX 1 5 9 9a .  5222 .. o .  0 . 1 5 0 . 1 . 
ASW 45R NARDIN COUNTY KOUNTZEI'S Il SBEE TX 1 5830 . 5 1 a 3 .  o .  0 . 1 5 0 . 1 4 
ASI .. 6 R 3  CLEVELAND MUNI CLEVELAND TX 1 48 1 9 .  4837 . o .  0 . 1 4 " . 1 3 
ASW T7it TAYLOR MUNI TAYlO� TX 1 42 1 8 .  464 • •  o .  0 . 1 4 0 . 1 3 
ASW 64R PEARLAND PEARLAND TX 1 6 4 6 3 .  3 7 98 . 7 7  • 0 . 20 0 . 1 3 
ASW F 9a YOAKU" COUNTY PLAINS TX 1 4 1 6 1 .  4622 . O .  0 . 1 4 o .  ' 2  
ASW Q O O .  PlUNlctPAl L IT T l EF I ELD TX 1 376 t .  4 4 9 2 . O .  ro O . ' l D .  ' 2  
ASW 5 F 1 POIT�GARZA COUNTY MUNI POST TX 1 3 9 0 3 . 4 53& . O .  0 . 1 4 0 . 1 2 
ASW F85 COCHRAN COUNTY MORTON TX 1 3367 • 4 36 3 .  o .  0 . 1 3 0 . 1 2 
ASW T96 EL CAMPO AIRPARK EL CAMPO TX· 1 25 0 4 .  4 082 . O .  0 . 1 2 0 . 1 1  
ASW E45 I RAAN MUNI I RAAN TX 1 08 9 3 . 355 6 . O .  o . I D 0 . 1 0 
ASW T l 2  K IRBYVI L L E  K IRBYV I L L E  TX 1 0 893 . 3556 . O .  0 . 1 0 0 . 1 0 
ASW 9 F 9  SYCAMORE STRIP FORT WORTH TX 1 0 952 . 357 5 .  O .  0 . 1 1  0 . 1 0  
ASW 8 1 R  SA" SABA COUNTY MUNICIPAL SAN SABA TX 1 0893 . 3556 . O .  0 . 1 0 0 . 1 0  
ASW 3 1 F  GAINES COUNTY SEMINOL E  TX 1 1 645 . 380 1 .  O .  0 . 1 1 0 . 1 0  
ASW PEZ PLEASAI'ITON MUNI PL EASANTON TX 1 1 6 4 6 . 380 1 .  O .  0 . 1 1  0 . 1 0 
ASW F2 1 MEMPH1S MURI MEi'IPHI S  T X  1 0 5a5 . 3455 . . O .  0 . 1 0 0 . 0 9  
ASW 7 7 F  WI NTERS MUNt WINTERS TX 1 1 3 55 . 2 94 1 . 3 7 . 0 . 24 0 . 0 9  
ASW 7 F7 CLt FfON MUN I CL I FTON TX 1 0 585 . 3455 . O .  0 . 1 0 0 . 0 9 
ASW 6 0 F  SEYMOUR MUN I S EYMOUR TX 1 0 5a5 . 34 55 . o .  0 . 1 0 0 . 0 9 - ASW 6 0 R  NAVASOTA MUNI NAVASOTA TX 1 ta7 0 .  2 07 0 . 1 1 .  0 . 07- 0 . 09-

N ASW T26 BAY CITY B AY CITY TX 1 0 07 6 . 328 9 .  O .  0 . 1 0 G . 19 ...... ASW Fa 3 ABERHATttY MUNI ABERNATHY TX 9 0 5 5 . 2 95 6 . o • 0 . 0 9 • • •• 
ASW T56 HOUSTON COUNTY CROCKETT TX 8 927 . 2 9 1 4 .  o .  · 0 . 0 9 0 . "  
ASW F97 S EAGRAVES S EAGRAVES TX 9446 . 3 01 3 .  O .  0 . 0 9  o . oa 
ASW E34 CLARENDON "UNI CLARENOON TX 8 7 ' 5 .  , 2a44 . o .  0 . 01 D . "  
ASW 7 F 9  COMANCHE COUNTY-CITY COMAHCHE TX 9589 . 3 1 30 .  o .  0 . 0 9  D . O' 
ASW T2 1 HAMILtON MUNI HAMIL TON TX 9527 . 3 1 1 0 .  O .  0 . 0 9 ' . oa 
ASW 4 F4 GILMER-UPSHUR COUNTY GILMER TX 74 1 4 .  2420 . o .  0 . 07 0 . 07 
ASW 54R ZUEHL MARION TX 8254 . 2 6 9 5 . . O .  0 . 01 0 . 07 
ASW an FOARD COUNTY CReWEL L TX 846 5 . 2763 •. o .  0 . 08 0 . 07 
ASW t94 TWIN-OAKS SAH AHTONIO TX 8476 . 2767 . o .  o . oa 0 . 17 
ASW F64 FLYING OAKS FORT WORTH TX 7 9 9 9 . 26 1 1 .  O .  0 . 01 0 . 07 
ASW 2 1 F JACKSBORO MUNI JACKSBORO TX a484 . 276 9 .  o .  0 . 08 0 . 07 
ASW TX07 PRESIDIO L ELY INTL PRESIDIO TX 821 2 .  2 7 0 0 .  o .  o . oa 0 . 07 
ASW FO I QUANAH MUN! QUANAH ' TX 7 4 1 5 .  242 0 . O .  0 . 07 0 . 07 
ASW E30 BRUCE FIELD BAL L I NGER TX 8466 . 27 6 3 .  G .  0 . 01 , 0 . 07 
ASW a F3 CROSBYTON MUNI CROSBYTON TX 6 3 52 . 20 7 3 .  O .  0 . 0 6  0 . 0 6  
ASW 0 5 F  C ITY-COUNTY GAT ESVI L L E  TX 6 352 . 2 0 7 3 .  O .  0 . 0 6  0 . 06 
ASW 28F ALTA V ISTA K EL L ER TX · 6 552 . . 2 1 39 .  O .  0 . 0 6 0 . 06 
ASW 9R4 TANNER ' S  PORT LAVACA TX 5 7 0 1 .  l a6 1 . o .  0 . 05 0 . ' 5  
ASW F6 6 CARROLL A I R  PARK DE SOTO TX 5 53 1 .  1 1 0 6 . O .  0 . 05 0 . 05 
ASW 1 3 3  FLYING L RANCH BANDERA TX 5 4 4 7  • 1 7 78 . O .  0 . 05 0 . 85 
ASW 34R HAL L ETTSV I L L E  M�NI HAll ETTSVI L L E  TX 6 20 3 .  2 0 2 4 . O .  0 . 0 6 0 . 05 
ASW 3 7 F  MUNDAY MUNICIPAL MUNDAY TX 6 1 2 2 .  1 9 98 . O .  0 . 0 6 0 . 0 5  
ASW I E4 paLO DURO AMA R I L L O  T X  6 1 94 .  2 0 22 . O .  0 . 0 6  0 . 05 
ASW 7 0 F  FLYIHG H EART RANCH WACO TX 4 0 0 0 . 1 3 06 . O .  0 . 0 4 0 . 04 
ASW 9 F II  DUBL I N  MUN ICIPAL DUB L IN TX 4237 . 1 383 . O .  0 . 04 0 . 0 4 
ASW 6 8 F  T EAGUE MUNICIPAL T EAGUE TX 3 0 6 4 . 1 0 0 0 .  o .  0 . 0 3 0 . 03 
ASW 4 6 F  LAVON NORTH DAL LAS TX 2 1 2 9 .  6 9 5 .  o .  '0 . 02 0 . 0 2  
A Sill 6 3 F  MUNI ·  STANTON TX 1 6 0 6  • 524 . O .  0 . 02 0 . 0 1  



ASW T A� 1 SUNL AND A I RP ARK El PASO TX 1 7 0 2 .  556 . O .  0 . 0 2 O . a t  

WEST ERN PAC I F I C  R EGI ON 

A'�P P 1 6 FALCON F I E L D  MES A Al. 5 0 9 9S4 . 27 1 3 1 6 . O .  6 . 4 5 5 . 1 9 
AWP PRC PRESCOTT MUN I  P R ESCOTT AZ 4 7 5 0 6 2 . 2 5 9�8 9 .  1 .  1 5 . 6 9 4 . 8 9  
MolP P 0 8 COO L I DGE F L ORENCE MUN I  C OO L I DGE AZ 3 1 6 3 � 8 . 1 0 97 9 1 . O .  1 . 83 2 . 96 
AWP P 37 GL ENDA L E  MU N I  GL ENDA L E  A Z  3 1 0 4 1 3 ,  1 1 5 5 0 2 . O .  2 . 9 7 2 . 3 3  
AtJP FHU S I ERRA V I S T A  MUN I  S I ER R A  V A Z  2 1 6 6 6 5 , 1 4 94 7 0 .  26 ... . 1 . 5 7 ·  2 . 4 3 ·  
A'�P I NW W I N SI. .OW MUNI W I IISLOW A Z  1 7 & 9 5 8 . 1 47 1 9S .  91 . 4 . 5 1 2 . 1 7 
AWP P l 0 CHANDL ER MUf'l CHANDL ER AZ l S 4 8 6 7 . 1 1 2 980 . 0 .... 1 - li 2  1 . 98 
AI.!P PGA P AGE MUH I C I P' A L  P AGE AZ 1 1 6 36 9 , 1 4 3 344 . O .  � .  6 6  1 . 7 3  
AWP LHU L AK E  HAVASU C I TY L AK E  HAVASU C I TY AZ 1 0 1 1 1 6 .  1 3834 3 .  1 • 4 . 57 , . 59 
AWP P 0 6" BULlHUD C I Ty BUl l H E A D  C I TY AZ 1 0 0 0 47 . 1 38 0 1 3 .  O .  1 . 44 1 . 58 
A�P E6 3  G I L A  BEND ,",UN I G I L A  B EN D  A Z  1 27 5 0 4 .  9437 6 .  O .  1 .  36 , . 47 
AWP P 1 4 HOL BROOK MUH I HOLBROOK A Z  1 4 0 0 48 .  6 3 :! 9 3 . O .  1 . 37 1 . 35 
AWP P H  W I NDOW ROCK W INDOW ROCK AZ 7 3 51 4 . 1 20 5 9 1 .  5 1 . 0 . 94. , . 29· 
AWP RYH RYAN FIELD TUCSO� A Z  1 38564 . 43 1 29 .  O .  1 . 3 1  1 . 2 4  
A\OIP SOW SHOW LO� MUN I  SHOW L OW AZ 59 5 1 2 .  " 6 1"'6 . O .  0 . 9 2  1 . 1 7 
AWP DUG B I SBEE OOUGL A S  I HT L  DOUGL A S  B I SBEE AZ 86827 . 3 5 256 . 1 1 .  2 . 92 1 .  . 4  
AWP SEZ S EDONA S EDONA AZ 7 4 1 0 6 .  7 4 3 1 8 .  6 6 . 0 . 6 0 ·  0 . 9 9. 
AWP P 3 3  COCHI s e  COUNTY W I L L COX AZ 9 4 3 3 3 . 4 2 0 37 . O .  0 . 92 0 . 9 1  
AWP SJN S T  JOHNS MUN I  S T  JOHNS AZ 4 1 7 1 8 .  9337 1 .  152 . 1 . 4 0  0 . 90 
AI�P E 1 4  AVRA V"l L EV TUCSON AZ 93�6 4 .  3 2 1  ... 8 .  O .  0 . 9 � G . !l-
AWP E 1 3 CAREFR eE CAREFR EE AZ 1 6 956 . 1 1 08 9 7 . O .  . 6 6  0 . 8 5  
ALoJP Q 3 5  SPRI NGERV I l l E-EAGAR MUN I  SPRI NGERV I L L E  AZ 1 5 0 9 1 . 1 1 0 289 . O .  . 6 5  0 . 8 3  
AL..IP P 3 2  loin L l AMS MUt H WI L L I  MIS AZ 9.1 1 2 .  1 0853 3 .  O .  . 6 0 0 . 7 9  
AWP SAD SAFFORD MUN ! S AFFORD AZ 586 5 0 . 4 5 5 0 9 .  O .  . 6 4  0 . 6 9  

N AWP CGZ CASA GRAHDE MUN I CASA GR AHDE AZ 7 2 976 . 2332 3 .  O .  . 6 9 0 . 6 '" � 
AWP I GM MOHAV E COUHTY K I HGMAN AZ 37 6 5 9 . 5 7 8 1 6 .  1 .  . 0 0 0 . 6 3  
AWP E5 1  BAGDAD BAGDAD AZ 2 5 9 1 O .  6 ... 6 7 7  • . 4 2 0 . 6 0 
AWP P 5 2  COTTOHWOOD COTTONWOOD AZ 2 3854 . 6 6 3 6 4 . . 4 1  0 . 6 0  
AWP P20 PARKER MUNI P ARKER AZ 4 3 6 9 4 . 4646 5 . . 5 1  0 . 6 0 
AWP L 0 7  MEMORI AL A IR F I E L D  CHAHDL ER AZ 6 3 3 2 5 . 2 0 6 7 5 .  . 53 0 . 56 
AWP 4PH P OL ACCA P O L A CC A  AZ 7 3 1 5 .  7 1 96 1 . . 2 9 0 . 53 
AWP 4 EO TAYl OR TAYlOR AZ 7 3 39 . 6 6 6 23 . . 27 0 . 4 9  
AWP P 1 3  GLOB E-SAN CARLOS R EG I O N A L  A I R  FAC I L I T Y  GLOBE AZ 38 1 2 0 . 2 4 1 36 .  . 3 9 0 . 4 1  
AL�P E55 P I ERCE BUCKEYE AZ 45850 . 1 4 96 9 .  0 . 4 2  0 . ... 0 
AWP P 1 9  STEl l AR /l I RPARK CHANDL ER AZ 4 1 4 0 2 . ' 35 1 5 .  0 . 38 0 . 36 
AWP O L S  NOGA L ES I N T l  HOGAL ES AZ 387 1 5 .  1 26 3 5 . 0 . 3 6 0 . 34 
AWP E6 9  PAYSON PAYSON A Z  2 48 1 4 .  1 4 38 t . 0 . 2 5  0 . 26 
AWP MZJ MARAHA A I RPARK MARANA AZ 2 7 7 5 9 . 9 1 3 1 . 0 . 26 0 . 2 5  
AWP E6 0  E L O Y  MUN I  ELOY AZ 1 4 1 88 .  2220 1 .  O .  0 . 1 9 " 0 . 24 
AWP DGL DOUGL A S  MUHI DOUGL A S  AZ 2 2 3 7 3 .  7 3 0 4 .  0 . 2 2 0 . 2 0 
AWP E 1 9 TURF P HOEN IX A Z  2 2 1 1 5 .  7 2 1 9 .  0 . 2 2 O .  t 9  
AWP TBC TUBA C I T Y  TUBA C I TY AZ 1 4 1 5 9 .  . ... 6 2 1 .  0 . 1 3 0 :  1 2  
AWP P 0 4  B I SB EE MUN I  B I SB E E  AZ 7 9 0 7 . 8 2 0 5 .  0 . 0 9 0 . 1 1  
AWP BXK BUCKEYE MUH I BUCK EYE A Z  1 1 4 6 9 .  3 7 4 4 . 0 . 1 1  o � t o  
AWP E25 W ICKENBURG MUN ! W I CKEHBURG A Z 9 0 6 2 .  5 1 0 1 .  0 . 0 9  0 . 0 9  
AWP D I E  HEREFORD S I ERRA . V I ST A  A! 7 8 6 2 . 2566 . 0 . 0 7 0 . 07 
AWP E7 8 S El l S  S El l S  AZ 1 0 0 2 . 2 285 . 0 . 0 6 ,: 0 . 0 6  
AUP E24 WHI T ER IV ER WHI T ER I VER AZ 6 3 7 6 . 2 08 1 . 0 . 0 6 0 : 0 6 
AWP E64 FRAM GL ENDA L E  A Z  5 1 7 5 .  1 68 9 .  0 . 0 5 . · 0 ; 0 5  
AWP CFT GREEN L E E  COUNTY C L I FT ON -MDREH C I  ,'\ z 6 2 3 9 . 2 0 3 6 . 0 . 0 6 0 . 0 5 
AWP OV7 KAYEHTA K AY E N T A  A Z  3 9 0 1 .  1 27 3 .  0 . 13 4 0 . 0 3 
AWP U 3 0  T EMP L E  B A R  T EMP L E  B A R  A Z  1 48 4  . 33 0 2 .  0 . G 2 0 . 0 3 
AWP ESS THREE P O I NT CASA GRANDE AZ 24 3 3 . 7 9 4 . 0 . 1l 2 0 . 0 2 
AWP E1 6 RIMROCK R I MROCK AZ 1 5 7 2 . 5 1 3 .  0 . 0 1  0 . 0 1 
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c. c ( ( c 

AWP Q32 CHI H L E  

AWP PRB PASO ROBl ES MUH !  
Al�P RBL R ED BLUFF MUNI 
A1JP ACV ARCAT A  
AWP c c a  CAB L E  
AWP V I S  V ISAL I A  MUN I  
AWP L lt 7  SANTA YNEZ 
AWP 1 0 3 LODI 
AWP L 6 6  COROHA "'UH I  
AWP PTY PORTERVI L L E  "UN I  
AWP WV I WATSONV 1 l L E  MUN I 
AWP WLW W I L lOWS-OL ENN COUNTY 
AWP 008 COLUSA COUNTY 
A!oJP eMA CAMAR I L L O 
AWP S8P SAN L U I S  08ISPO COUNTY 
AWP 056 · GNOSS FLO 
AWP CPI't COI'tPTON 
AWP 0 0 0  A LT URAS "'UN I  
AWP LSN lOS B ANOS I'tUHI 
AWP UOD B ERMUDA DUNES 
AWP SBT TRI C I TY 
AWP WHP WHI T EMAN 
AWP 022 COLUMB I A  
AWP Q 6 0  S I ERRA S�Y PARK 
AWP CEC JACK MC HAMARA F I E L D  
AWP L 6 7  RIALTO MUNI .IM1RO F L D.I 
AWP S l Y  SISK IYDU COUHTY 
AWP aVE OROV I L L E  MUN J ..... AWP lPC L OMPOC 

N AWP 045 NUT TRES: ..::l 
AWP O i l PHOEN IX F I E L D  
AWP TRK TRUCKEE-TAHOE 
AWP 085 B ENTON F I ELD 
AWP PVF PLACERV I L L E  
AWP 0 1 7  H EVADA COUNTY A I R  PARK 
AWP BLH BLYTHE 
AWP L I 6 PlEADOWL ARK 
AWP Q 9 9  SOUTH COUNTY ARPT O F  S A N T A  CLARA COUNTY 
AWP 04 1 WOODLAHD-WATTS F L D  
AWP FOT ROHHERVI L L E  
AWP 307 HOL L I STER MUN I  
AWP. AVX CATAL INA 
AWP EED N EEDL ES 
AWP 2Q3 YOLO COUNTY 
A�JP OLO DEL ANO MUNI 
AWP SZP SANTA PAULA 
AWP R I R  R IVERSI D E  FLA-BOB 
AWP BWC BRAWL EY tlUNI 
AWP Q 3 3  PlAI N E  PRA I R I E  
AWP 027 OAKDA L E  
AWP Q59 FREMONT 
AWP Q53 FRANKL I N  F I EL D  
AWP UK! UKIAH MUNI 
AWP 00 1 SANTA ROSA A I R  CEN T ER 
AWP HAF HAL F  MOON B AY 
AWP HMT HEMET-RYAN 
AWP SRU SKYPARK 
AWP Mf'lH MAMMOTH L A K ES 
AWP 1 0 5 MONTAGUE-YREKA 

c c 

CHI N L E  ,\ Z  
PASO ROB L ES C A  
R E D  B L U F F  C A  
ARCATA/EUREKA, C A  
U P L AN D  C A  
V I SA L I A  CA 
SANTA YtlEZ CA 
l OD I  C A  
COROHA CA 
PORTERV I L L E  C 4  
WATSOUV I L l E  CA 
W I l L Ot.lS CA 
COLUSA CA 
CAMAR I L L O  C A  
S A N  L U I S  O B I SPO CA 
NOVATO CA 
COMPTON CA 
AL TURAS CA 
LOS BANOS CA 
BERMUDA DUNES CA 
SAN BERNARD INO CA 
LOS ANGEL ES CA 
CO LUMB I A  CA 
FRESNO CA 
CRESCENT C I TY CA 
R I A L  TO CA 
MONTAGUE CA 
OROV I L L E  CA 
L Ol'tPOC CA 
VACAV I L L E  CA 
FA I R  OAKS CA 
TRUCKEE CA 
REDD I N G  C A  
P LACERV I L L E  CA 
GRASS VA l l EY CA 
B lYTHE CA 
HUH T INGTON B EACH CA 
SAN MART I N  C A  
WOODLAND CA 
FORTUNA CA 
HOl l I ST ER CA 
AVALON CA 
H EEDL ES CA 
WIHTERS'DAVIS.lWoODLAND CA 
DELANO CA 
SANTA PAU L A  CA 
R I V ER S IDE/RU B IDOUX.I CA 
BRAWL EY CA 
D IXON CA ° 

OAKDA L E  CA 
FREtlONT CA 
FRANK L I N  CA 
UKI AH CA 
SAHTA ROSA CA 
HAL F  MOON BAY CA 
HEMET CA 
SANTA CRUZ CA 
I'tAMMoTH LAKES CA 
MONTAGU E  CA 

c c ( 

1 6°0 9  • 525 . O .  0 . 0 2 0°
. 0 '  

1 6 1 0 7 0 8 .  3720 3 4 . 1 7 59 . 9 . 1 3 - 1 3 . 1 7* 
1 4 88 0 1 4 .  3226 9 9 .  1 688 . 4 . 6 5 1 2 . 03 
1 1 7 1 2 7 5 .  3 0 0 0 3 3 . 1 2 35 . 1 . 6 9 9 . 78 
1 1 24527 . 22693 1 .  

1 96 23 1 . 255 0 95 .  
6 9 1 4 1 8 .  1 57397 . 
66 2685 . 1 1 8 1 7 4 . 
5 5 0 58 7 . 1 7 97 1 8 .  ° 

5 5 9 086 . 1 530158 . 
548224 . 1 436-7 7 . 
5 5 6 3 3 7 . 88 1 85 .  
4 7 58 4 7 .  8276 1 .  
398 4 4 9 .  1 54 1 0 9 .  
3 0 1 1 8 5 .  2 0 3 580 . 
2 9 4 3 5 9 .  2 0 1 457 . 
3 42422 . 1 23896 . 
3 0 3 5 1 4 .  1 4 437 1 .  
3 57 6 2 3 . °  7 6 3 92 .  
366 382 . 6 3 0 1 7  • 

3 1 6 282 . 1 08686 . 
2 9368 0 . 1 0 550 I .  
22044 0 .  1 1 73 0 1 .  
2085a2 . 1 5 974 5 .  
2768 0 8 .  842 0 3 . 
265 1 6 0 . 92 1 8 1 . 
208638 . 1 4 1 7 05 . 
182 9 1 5 .  1 6 5 0 6 7 . 

2 1 204 9 .  1 320 1 9 .  
256466 • 83695 . 
1 6 784S . 1 6 0 1 45 .  
1 6 5454 . 1 59 36 3 .  
1 57396 . 1 56 1 38 . 
1 5 9 9 5 9 .  1 45247 . 
1 8 6 3 3 1 .  1 0 9 1 3 9 .  
1 30 5 7 9 .  1 45 34 0 . 
2 06 1 5 1 . 6 7 3 0 2 . 
2042 1 6 .  6666 1 .  
1 5 0645 . 1 1 6627 • .  

98a . 4 .. 59 8 . 98 
722 . 8 . 20 6 . 9 9 
7 0 7 . 5 . 38- 5 . 6 4* 
6 7 7 .  4 . 86· 5 . 1 9· 

O .  1 7 . 6 6 4 . 85 
4 4 7 . 8 . 34 4 . 7 3 
5 7 9 .  3 . 6 9- 4 . 6 0 -
6 1 S . 1 . 93 4 . 28 
414 . 3 . 3 1 - 3 . 7 1 .  

O , po  4 . 25 3 . 67 
4 .  1 2 . 94 3 . 35 
O .  3 . 53 3 . 29 
O .  3 . 27 3 . 1 0  

3 1 1 .  2 . 1 1 - 2 . 9a· 
32 9 .  4 . 0 5 2 . aa 
3 7 2 .  2 . 5 1 - 2 . 85-
3 3 1 .  2 . 27 2 . a2 

0 . ° 2 . 7 4 2 . 65 
o .  2 . a l  2 . 6 4 
O .  2 . 4 3  2 . 4 5 

325 . 0 . 87 2 . 40 
O .  2 . 5 9 2 . 37 

2 0 8 . l . a o a  2 . 33* 
O .  2 . 42 2 . 3 1  
O . 2 . 46 +.29 
o .  l�:-VS= . 26 
O .  2 . 26 2 . 1 a  
o .  7 . " 2 . 1 6 
O .  2 . 1 5  2 . 09 
o .  2 . 0 3 2 . 0 3 
O .  2 . 1 3  1 . 96 

1 6 .  5 . 41 1 . 13 
O .  1 . 92 1 . 82 
O .  2 . 1 4 1 . 80 
O .  5 . 22 . 7a 

223286 . 40572 . · 2 1 6 .  1 . 7 5  . 75 
1 6 0 0 1 4 .  1 0 0 508 . o .  l . a5 . 73 
1 25 7 6 5 . 1 1 8596 . O .  1 . 6 0  . 62 
2 0 6 5 3 3 . 35 1 96 .  3 0 0 . 1 . 57 ·  . , , *  
1 8 3236 . 598 1 4 .  O .  1 . 92 . 6 1 
1 56 387 . 78 1 2 9 . 1 1 8 .  2 . 1 4  . 56 
1 (1 4459 . 68 1 4 8 .  O .  1 . 5 9  . 55 
1 1 57 0a . 5 1 36 0 . o . 1 . 64 . 55 
1 4 11334 . 7 7 7 3 9 .  o .  1 . 67 . 5 1  
1 6 5 1 2 0 .  5 3 9 1 0 .  O .  1 . 66 . 46 
1 7 1 1 4 6 . 4468 9 .  1 38 .  1 . 58 1 . 44 
1 4 4 0 7 2 .  7 1 08 3 . O .  1 . 6 0  1 . 43 
1 58 9 6 4 . 5 1 8 7 4 . O .  1 . 6 6  1 . 40 

7 9867 . 1 3 1 42 9 .  O .  4 . 02 ° 1 • 4 0  
1 57 2 1 7 .  5 1 3 1 6 .  O .  1 . 64 1 . &9 
1 52 1 8 0 .  5 6 9 0 4 . O .  1 . 62 1 . 31 
1 4 92 3 0 . 48792 . O .  1 . 56 1 . 32 
1 0 4-906 . 92 1 6 4 . O .  1 . 3 1  1 .:!1 

6 7 1 58 .  1 27 282 . O .  1 ". 2 1  1 . 29 
6 5 1 2 5 .  1 266 1 7 . O .  1 . 1 8 1 . 27 

... � 
C 

• 



AWP CLG COA L I NGA MUN I COAL I NGA CA 60785 . 1 23023 . O .  1 . 0 9  1 . 22 
A14P 005 CHEST ER CHES T ER C I.  1 3 35 1 It .  4678 2 .  1 36 .  I .:  l a .  1 . 2 0 ·  
AWP 05S CAL I S T OGA A I RPARK CAL I S T OGA CA 1 35 9 5 5 . 4 4 384 . O .  1 . 4 2  1 . 2 0  
A14P 1 1 2 REDL ANDS MUN I  REDL ANDS r A  90 6 6 5 . a74 1 2 .  o .  1 . 1 7 1 . l a 
A14P 0 0 5  UN IVERSI TY DAV I S  ('. A 1 34753 . 4 35 1 8 .  It 9 1 . 3 . 47 1 . l a 
IoWP CXL CAL EX I CO I N T l  CA l EX I CO CA 8 9 1 8 3 .  a1 0 1 5 .  o .  1 .  1 5  1 . 1 1 
AWP 039 FAL L R I VER M I L L S  FAL L R I V ER M I l l S  C A  5 2 S 5 9 .  1 2 2550 . O .  1 . 06 1 . 1 6 
A14P 036 TRACY MUN I T RACY CA 1 1 1 9 54 . 5 0 6 30 . O .  3 . 1 3  1 . 1 2  
AWP 1 02 L AMPSON L AK EPORT CA 1 0 2 38 6 . 51625 . O .  1 . 1 6 1 . 0 6  
AWP B l H  B I SHOP B I SHOP eA 4 1 2 3 0 . 1 1 8& 1 9 .  O .  2 . 4 4  1 . 0 6  
A!.:P 0 6 9  PETA LUMA SKY RANCH PETALUMA CA 995 9 1 . 56 1 1 2 .  O .  1 . 1 3 1 . 03 
AWP AUN AUBURN MUN I  AUBURN CA 87 3 2 7 . 6224 1 .  O .  1 . 03 o . n  
AWP OCN OCEANS I DE MUNI OC EANS I DE CA 1 0 3 0 9 3 .  457 1 6 . O .  1 . 1 2 0 . 9 9 
Al':P 0 1 8 HANFORD MUN I HANFORD ' tA 1 0 9548 . 351 51 . o .  3 . a6 0 . 97 
Al':P TSP T EHACHAP I -KERN COUNTY T EHACHAP I CA 5455 I .  90 1 67 . 0 . ... 0 . 64 0 . 96 
AWP 0 1 2 · ANT IOCH ANT I OCH CA 1 0 7424 . 35061t • O .  1 . 1 2 0 . 95 
A:oJP MHV MOJA" E MOJ AVE CA 32 3 0 4 .  I oa357 . o .  0 . 7 4  0 . 93 
AWP O Q 3  SONOMA VA ll EY SCHEL L V I L L E-SONOMA eA 1 0 4 9 06 . 342 3 9 . O .  1 . 1 0 0 . 92 
AWP 048 MENDOC I NO COUNTY L I T T l E  R I V ER CA 2 2 0 1 7  . •  1 1 2550 . O .  0 . 74 0 . a 9  
AWP L45 B AKER S F I E L D  A IRPARK BAKERS F I ELD C A  9959 1 .  32506 . O .  1 . 04 o . aa 
AW? IYK I NYOK ERN- KERN COUNTY I NYOKERN C A  1 96 4 7 . 1 1 1 7 75 . O .  0 . 7 1  0 . a7 
AWP T l R  TULARE MUNI CI P A L  TULARE C A  92161t . 3368 0 . O .  0 . 98 0 .a4 
AWP MAE MADERA MUNI MADERA CA a 5 1 5 4 .  3502 5 . f .  4 . 6 1  o . ao 
AWP 1 3 9  RAMONA RAMONA CA 902 0 5 .  29441 . O .  0 . 94 o . a o  
AWP L O S BORREGO V Al l EY BORREGO SPRI NGS CA 6 5206 . 5 1 4 97 .  . O .  0 . 7 9  0 . 7a 
AWP QU PINE MOUNTA I N  LAKE GROVELAND CA 3 4 1 2 9 .  a363 1 .  O .  0 . 6 3  0 . 78 
AWP TRM THERMAL THERMAL CA 8 8 1 9 5 .  287S4 . O .  0 . 92 0 . 7a 
AWP OS8 R I O  VISTA MUNI RIO V I S T A  C A  a 4 9 S  1 .  2aa n .  O .  0 . a9 0 . 76 
AWP L 4 9  SKYLARK F I ELD ELSINORE CA 86 1 6 2 .  2a 1 3 '  . o . 0 . 9 0 0 . 76 

.... AWP 034 CAL AVERAS COUNTY SAN ANDR EA S  CA 58"6 1 1  • 545 1 2 .  O .  0 . 7 1  0 . 75 
w AWP 206 CHOWCH I L L A  CHOWCH I L L A  CA 6 926 3 .  3706 9 .  O .  0 . 78 0 . 7 1  0 AWP 0 7 0  WESTOVER F L D  A"ADOR COUNTY J ACKSON C A  6 2 9 6 5 . 3 98sa . o .  0 . 7 3 0 . 6a 

AWP BNG BANNING MUN I  BANNING C A  68258 . 3 1 93 9 .  o .  0 . 75 0 . 67 
AWP l 7 1 CA L I FORN I A  C I TY MUNI C A L I FORN I A  C I TY C A  6821 6 . 3 1 92 9 .  O .  0 . 7 5 0 . 6 7  
AWP L 3 5  B I G  BEAR C I Ty B I G  B EAR CA 7259a . 2 3 6 92 . o .  0 . 7 6 0 . 6 4  
AWP L 7 0  AGUA DUL C E  A I RPARK AGUA DU L C E  CA 1 3 1 34 .  2 336 9 .  O .  0 . 76 0 . 64 
AWP l65 P ER R I S  V A l l EY P ERRIS CA 7 1 359 . 23296 • O .  0 . 72 0 . 6 3  
AWP 2 L O RANC�O C AL I FORN I A  T EMECU L A  C A  5 1 6 7 6 .  4 3 6 7 1 .  O .  0 . 6 1  0 . 6 3  
AWP OQ 4  S ELMA S ELMA C A  5a78 0 .  3 4 986 . . O .  0 . 67 0 . 62 
AWP 052 SUTTER COUN TY YUBA C I TY CA 6 3� 1 2  • .  26356 • .  O .  0 . 68 " ... U 
AWP SVE SUSANV I L L E  MUNI SUSANV I L L E  CA . 3 935 1 . ·� 90 17 • O .  0 � 55 0 . 59 
AWP SFR SAN FERNANDO · SAN FERNANDO CA 66840 . 2 1 8 1 8 .  O .  0 . 6 3  0 . 5 9  
AWP 06 1 CAMERON A I R PA R K  SHI NGL E SPRI NGS CA 5 82 4 3 . 28655 . O .  0 . 6 4  0 . 58 
AWP 054 WEAVERV I L L E  WEAVERV I l l E  C A  2 9 31 5 .  57a7 1 .  o .  0 . 4 9  0 . 5a 
AWP L S2 O C EA NO"COUNTY OCEANO ' C A  6 5 068 . 2 1 236 . O .  u . 6:i 0 . 57 
AWP 05 1 L IN CO L N  MUNI L I NCOL N C A  26686 . 5689 1 .  O .  0 . 46 . 0 . 56 
AWP 0 4 2  WOODL AKe WOODL AKE C A  . 4 6 1 6 1 . 37559 . O .  0 . 56 0 . 56 
A!.:P 209 PEARCE F I E L D  L OWER L A K E  CA 6 08 7 2 . 1 9867 . O .  0 . 64 0 . 54 
AWP Q 9 4  R I O  L I NDA R I O  L I NDA CA 57627 . 2 0 0 22 . O .  0 . 6 1  0 . 52 
AWP 037 HAIGH F I E L D  ORLAND CA 54494 . 2257 3 .  O .  0 . 5 9  0 . 5 1  
AWP APV A PP L E  VAL L EY APP L E  VAL L EY CA 584 1 7  • 1 9 068 . O .  0 . 6 1  0 . 5 1  
AWP KIC MESA DEL REY K I NG C I TY CA 4 1 96 0 .  34898 . O .  0 . 52 0 . 5 1  
AWP l 6 9  E l  M IRAGE F L D  ADELAN TO CA 5539 0 . t 8 083 . o .  o . sa . 1 . 4.9 
AWP L O t CRYSTAL L L ANO C A  54 3 0 9 .  1 7 7 2 9 . O .  0 . 55 0 . 4a 
AWP 0 3 1 H EALDSBURG MUNI HEA L DSBURG CA 527 96 • 1 9 927 . O .  0 . 54 0 . 4a 
AWP 2 0 1 GANSNER F I E L D  Q U INCY CA 2 1 0 56 . 5 0 3 3 3 . O .  0 . 38 0 . 47 
AWP DAG BARSTOW-DAGGETT DAGGE T T  C A  5 1 7 34 .  1 62 0 0 .  1 1 .  1 . 77 0 . 45 
AWP 2 Q I GREEN ACRES V I SAL I A  CA 1 7 6 6 4 . 4 7 5 7 1 .  O .  0 . 33 0 . 4 3  
AWP CA35 SMITH R AN CH SA N RAFA EL CA 4 92 6 4 .  1 6 0 7 7 . O .  0 . 4 9 0 . 4 3  
AWP Q 4 9  FIREBAUGH F I REBAUGH C A  4 6 0 1 6 .  1 5 0 t 7 .  O .  0 . 46 0 . 4 1  

) ) -.. �L . ) ) ) ) . ) ) ) ) 



c c c c c c c [ c (. C 

AWP 059 C EDARV I L L E  CEDARV I LL E CA 984 0 . 5 1 4 95 .  O .  0 . 2 9 ' . 4 1  
AWP 0 2 3  UNCHAERO Ch I CO CA 25586 . 35 1 55 .  O .  0 . 35 ' . 40 
AIo:P U I SEQUOI A  F I E L D  D I NUBA CA 44483 . 1 452 1 .  O .  0 . 47 0 . 39 
AWP L O O  ROSAflON D  ROSAt�OND Ch 4 4 4 92 . 1 4 526 . O .  0 . 4 5 0 . 39 
A��P 06 0 CLOV ERDA L E  MUN I CLOVERDAL E C o, 356 9 3 .  2 1 2 95 . O . 0 . 4 1  0 . 38 
AWP Q 96 HATOtlAS FLO SACRAMElnO C .\ 4 344 7 . 1 4 1 8 3 .  O .  0-. 44 0 . 38 
AWP TNP TWEHTYN I N E  PALMS TWENTYN I NE PA L MS CA 4 1 96 0 . 1 36 9 5 . O .  0 . 44 0 . 57 
AWP L 0 6  DEATH VA l l EY DEATH VA L L EY HA T L MOHU CA 3 2 0 6 1 . 2 1 7 08 . O .  0 . 37 0 . 36 
AWP 0 2 0  K I N GDON A I RPARK L ODI CA 4 0 4 2 0 . 1 3 1 92 .  O .  0 . 4 0  0 . 36 
AWP 0 0 2  BECKWOURTH B ECKWOURTH CA 2 5 2 3 9  . 26 1 1 5 .  D .  . 36 0 . 36 
AWP OQ7 RAHCHO MUR I ET A  RANCHO MUR I ET A  CA 4 08 3 3 .  1 3 326 . O .  . 4 1  0 . 36 
AWP 026 LOHE P I N E  L ON E  P I  HE CA 1 48 3 7 . 38582 . O .  . 27 0 . 35 
AWP 004 CORNtttG MUNI CORN I NG CA 2836 8 . 2372 1 .  O .  . 35 0 . 35 
AWP 203 ANGW I N  AHGIU N CA 3 66 4 9 .  1 3 086 . D . . 3 9 0 . 33 
AWP 046 WEED WEED CA 28644 . 20594 . 0 :- . 34 0 . 33 
AWP 0 1 5  " TURLOCK MUN I T UR LOCK CA 3 6 7 0 2 .  1 1 97 9 .  O .  . 31 0 . 32 
AWP L84 lOST H I L L S-KERN COUNTY L OS T  H I L L S  CA 3 6 5 9 2 . 1 1 946 . O .  . 38 0 . 32 
AWP q 38 DOS PALOS DOS PALOS CA 3 4 7 1 4 .  1 1 333 . O .  . 35 0 . 3 1  
AWP 0 1 6  GARBERV I l l E  GARBERV I L L E  CA 3 556 9 .  '1 0 956 . O .  . 35 0 . 30 
AWP CA06 SCO T T  VAL L EY FORT JONES CA 1 78 5 1 � 25 1 33 .  O .  . 26 0 . 2 9  
AWP 068 MARI POSA-YOSEMI T E  MARIPOSA CA 2 5 7 37 . 1 42 3 1 . O .  . 29 0 . 27 
AWP L 94 FANTASY HAVEN T EHACHA P I  C A  3 0 0 95 . 9825 . O .  . 30 0 . 27 
AWP MI T SHAFTER-KERN COU N TY SHA FT ER CA 2 93 1 8 .  9 57 0 .  0 :  . 3 1 0 . 26 
At.lP 30 1 GUST I NE GUST I N E  CI> 2 9 37 5 .  9588 . O .  0 . 3 1  0 . 26 
AWP Q6 1 GEORGETOWN GEORGETOWN CA 28 723 . 9974 . O .  0 . 30 0 . 26 
AWP 026 EL L S  F I EL D-W I L L I T S MUN I "  WI L L I T S C A  2 9 9 34 . 97 6 9 .  0 . 3 1  0 . 26 
AWP 0 3 2  GREAT W EST ERN REEDL EY C A  268 1 5 .  94 0 5 .  0 . 30 0 . 25 
AWP Q 9 3  ENTERP R I S E  SKYPARK REDDI NG CA 282 1 9 . 92 1 2 .  0 . 28 0 . 25 
AWP L O S  KERN VAl l EY KERNV I L L E  CA 2 0 4 7 7  • 1 6 32 9 .  0 . 25 0 . 24 

... AWP 36S HAPPY CAMP HAPPY CAMP CA 1 4 7' 1 8 .  1 92 6 6 . 0 . 2 1  0 . 21 
".J AWP 0 1 0  ALTA DINUBA CA 2620 1 .  855 1 .  0 . 26 0 . 21 ... 

AWP 086 TRINITY CENTER T R I N ITY C EN T ER CA 2 4 67 5 . 8 0 5 3 . 0 . 26 0 .22 
AWP q7 2  HAYFORK HAYFORK CA 7 358 . 2377 1 .  0 . 1 5  0 . 2 1  
AWP l I O  HI DESERT JOSHUA T R EE CA 2347 6 . 7662 . 0 . 23 0 . 2 '  
AWP q4D SUNS ET SKYRANCH ELK GROVE CA 23458 . 7656 . 0 . 23 1 . 2 1  
AWP L 7 2  TRONA ' TRONA CA 2355 3 . 7 68 9 .  0 . 25 0 � 2 '  
AWP 0 1 4  TURlOCK AIRPARK TURLOCK CA 23568 . 7 6 9 1 . 0 . 23 0 � 2 '  
AWP q84 MENDOT A  "ENDOTA CA 22541 . 7 35 9 .  . 0 . 24 0 . 20 
AWP Q88 PARADISE SKYPARK PARADISE CA 1 0 9 9 9 .  1 8 053 . ·0 . 0 . 1 7  0 . " 
AWP 122 YUCCA VALL EY YUCCA VUl EY CA 2206 1 .  7 2 0 0 . , O .  0 . 2 3  o .  " 
AWP L 1 9  WASCO-KERN COUNTY WASCO CA 2 1 2 1 9 . 6 926 . O .  0 . 2 1  o .  " 
AWP 029 PATTERSON PATTERSON CA 2 1 724 . 7 0 92 .  O .  0 . 22 0 . 1 9  
AWP ClR CAL IPATRIA MUNI CAL IPATR I A  C A  2 0 1 1 2 .  6566 . O .  0 . 2 1  0 . 1 1 
AWP 0 97 RICHVALE RICHVALG CA 2 0 7 1'S . ' 676 1 .  O .  0 . 2 1  0 . 1 1  
AWP 033 EUREKA MUNI EUREKA CA 1 6 786 . 547 9 .  O .  0 . 1 8 0 . 1 5  
AWP CRO CORCORAN CORCORAN CA 1 7 0 3 3 . 556 1 . O .  0 . 1 8 .0 . 1 5 
AWP 0 0 9  ROUND V A L L EY COVELO CA 1 6 786 . 547 9 .  O .  . 1 8 0 . 1 5  
AWP 01 1 TULELAKE "UNI T UL ELAKE CA 1 5 1 6 0 .  5 98 1 . O .  . 1 6 0 . 1 4 
AWP OQ5 SHEL T ER COVE SHEL TER COVE CA 1 4 1 3 1 . ·5 1 6 7 • o .  . 1 4 0 . 1 3  
AWP O U  SONOMA SKYPARK SOnOMA CA , 1 5229 . 4 97 1 .  O .  . 1 5 0 . 1 3 
AWP Q8 0  lODI A I RPARK LODI CA 1 3 1 46 . 4292 . O .  . 1 3 la 1 g 
AWP U8 LAKE WOHL FORD RESORT ESCONDIDO CA 1 1 784 . 384 5 .  O .  • 12 . to  
AWP ' L 26 HESPER I A  A I R  LODGE HESPER I A  C A  1 0 46 0 .  34 1 5 .  o .  . 1 1  . • • 1 9  
AWP L I I FAL LBROOK COMMUNITY A IRPARK FAL L BROOK CA 94 6 0 .  4 3 0 9 .  O .  . 1 0 0 . 0 9 
AWP L 0 2  SA1fTA SUSANA S IMI VAl l EY CA 88 � !S . 28 92 . O .  . 0 9 0 . 08 
AWP q97 J ENSEN F I ELD SACRAMENTO CA 86 6 7 .  28 30 . O .  . 0 9 0 . 08 
AWP 1 1 7  TAFT-KERN COUNTY TAFT CA 9238 . 3 0 1 6 . O .  . 0 9 . ,0 . 08 
AWP RZH QUARTZ H I L L  QUARTZ H I l l  CA 8 1 4 6 .  26 6 0 . O .  . 0 9  . '  0 . 0 7  
AWP l Q l ECKERT F I E L D  STRATHMORE CA 7 6 0 3 .  2482 . O .  . 08 ' 0 . 07 
AWP Q 2 1 BROWNSV I I I  E BROWNSV I L L E  CA 7 328 . 2 3 9 2 . D .  . 08 0 . 06 



.... 
'oJ 
". 

) 

II 

AWP 07 4 R EDDING SKY RANCH 
AWP 1 9 3  VAL L EY V I EW A IRPARK 
AWP 0 1 7  BOONV I L L E  
AWP 082 ALPINE COUNTY 
AWP 06 9 OCEAN R I DGE 
At.,)P l 5 3 SUN H I L L  RANCH 
AWP 062 CARMEL VAl l EY 
AWP Q92 RED FLAT A I R  STRIP 

AWP NPS FORD ISLAND ALF 
AWP HDH D I L L INGHAM AIRFI EL D  
AWP L NY LANAI 
AWP HNM HAN A 
AWP MUE WAIMEA-KOHA L A  
AWP LUP KALAUPAPA 
AWP HKP . KAANAPAL I  
AWP UPP UPOlU 
AWP JON JOHNSTON ATOLL 
AWP PAK PORT A L L EN 

AWP EKO ELKO MUNI -J . C .  HARRIS F I EL D  
AWP TPH TONOPA" 
AWP L I S L AS V EGAS-HEN DERSON SKY HARBOR 
AWP 0 0 4  CARSON 
AWP WMC WINNEMUCCA MUN I  
AWP 4SD RENO/STEAD 
AWP MEV DOUGLAS COUNTY 
AWP BL D B OULDER C I TY MUNI 
AWP LWL HARRI ET F I E L D  
AWP L O L  DERBY F I E L D  
AWP BAM L ANDER COUNTY 
AWP HTH HAWTHORNE MUN I  
AWP FLX FAl lON HUN I  
AWP 043 YERI NGTON MUN I 
AWP G5U EUREKA 
AWP 9U3 AUSTI N  
AWP UD8 OVERTON MUt U 
AWP BTY BEATTY 
AWP O L 9 ECHO BAY 
AWP I OU OWYHEE 

AWP GSN SAIPAH INTERNATIONAL 
AWP PPG PAGO PAGO I N T l  
AWP TNI WEST T I N I AN 
AWP GRO ROTA INTl 
AWP PN I  PONAPE I NTL 
AWP YAP YAP 
AWP ROR BABEL THAUP/KOROR 
AWP l07 TRUK INTl 
AWP MAJ MARSHAL L  I S LANDS I N T L  
AWP lO8 OFU 

R EDDIN G CA 
R I DGECREST CA 
BOONV5t l E  CA 
"A�EV I L LE CA 
GUA A CA 
AD TO-HEl ENDL-SL VR lKS CA 
CAR EL VA L L EY CA 
RED BLUFF CA 

HONOLULU HI 
t1DiCUL EI A H I  
L AN A I  C I TY H I  
HANA H I 
KAMUELA - H I  
K A L AUPAPA H I  
L AHAI N A  HI 
HAWI HI 
JOHNSTON I S LAND Ht 
HANAPEPE HI 

ELKO NV 
TOHOPAH NV 
LAS V EGAS NV 
CARSON C I TY NV 
W I NNEMUCCA NV 
R ENO NV 
MUIDEN NV 
BOUL DER C I TY NV 
WEL L S  NV 
LOVEL OCK NV 
BATTL E  MOUNTA I N  N V  
HAWTHORNE NV 
FAl lON NV 
YER I NGTON NV 
EUREKA NV 
AUST I N  N V  
OVERTON NV 
B EATTY- NV 
O V ERTON NV 
OWYHE E  HV 

OBYAN SP 
PAGO PAGO SP 
PEIPEIN IMARU SP 
ROTA I S L AN D  SP 
PONAPE I SL AN D  SP 
YAP I SL AHD SP. 
BABEL THUAP I SLAND SP 
MO EN I S L AND SP 
MAJURO ATO l l  SP 
OFU V I L LAGE SP 

• BENEFIT/COST RAT I O  BEFORE PROXIMITY P ENALTY OR REMOTENESS PREMIUM, I F  ANY . 

4446 . lI64 . O .  0 . 06 0 . 06 
5 t 7 9 . 1 6 90 .  o .  0 . 05 0 . 05 
4 �9 9 . 1 3 38 � O .  0 . 04 0 . 04 
4 1 0 3 .  1 33 9 .  O .  0 . 04 0 . 04 
3287 . 2 3 6 2 . O .  0,. 04 0 . 04 
1224 . 3 9 9 . O .  0 . 0 1  0 . 0 1 
1 3 1 0 .  4 28 . O .  0 . 0 1  0 . 0 1  

54 9 .  1 7 9 .  O .  0 . 0 1  0 . 0 0  

2996 3 0 . 97&28 .- O .  2 . 91 2 . 64 
289 1 0 9 .  9 4 36 4 .  D .  · 2 . 91 2 . 55 

2 1 697 . 1 1 244 3 .  O .  1 . 7 3  0 . 89 
4 1 6 1 .  1 06 7 2 1 .  I .  0 . 55 0 . 74 

9 3 9 . 1 0 567 0 .  D .  � . 52 D . 7 1  
1 425 . 1 05828 . I .  1 . 52 I .l t  

3 9 9 .  1 0 549" . O .  8 . 5 1  0 . 7 0  
622 . 98 348 . D .  D . 4 0 0 . 66 

O .  2 1 043 . O .  0 . 0 9  0 . 1 4 
2546 •. 83 1 .  O .  0 . 0 3 0 . 02 

625643 .  2 1 1 5 1 6 .  6 0 5 .  4 . 60· 5 . 56* 
1 553 1 1 .  1 3 1 1 7 5 .  l S I . 1 . 50· 1 . 90 .  
2 0 0 1 1 6 .  757 9 4 . O .  2 . 0 0  1 . 83 
1 6 338 1 . 8372 1 .  O .  1 . 7 1  1 . 64 

4 9496 . 1 2 1 5 1 9 .  O .  2 . 00 1 . 1 4 
1 06267 • 54906 • O .  1 . 1 4 1 . 07 . 

99282 . 5 7 6 9 6 . I .  1 . 07 1 . 04 
39398 . ' 1 6 672.  O .  0 . 84 1 . 04 
7 57 7 3 .  43232 . 7 3 .  0 . 6 2· 0 . 7 9. 
2 6 0  .... 9 .  84242 . O • 0 . 5 3 0 . 73 
3 6 02 0 .  7 0 555 . 1 2 .  0 . 47 0 . 7 1  
1 7 1 1 4 .  1 1 4 7 9 .  O .  0 . 44 0 . 66 
2930 0 .  6 0 2 3 6 . O .  0 . 47 0 . 59 
2637 3 . 59278 . I .  0 . 44 0 . 57 

8089 . 68468 . I .  1 . 32 0 . 5 1  
2778 . 28822 . O .  0 . 1 3  0 . 2 1  
5 522 . 6 956 . ' O .  0 . 0 7  0 . 01 
1 926 . 557 9 .  O .  0 . 04 0 . 05 
1 4 1 0 .  3 1 37 .  O .  0 . 0 2  0 . 03 

1 1 3 .  596 . O .  0 . 00 0 . 00 

1 025 . 1 0 5691 .  O .  0 . 52 0 . 7 t  
1 6 07 . 1 0 5188 . O .  0 . 52 0 . 7 t  

9 .  1 05366 . O .  0 . 5 1  0 . 7 0  
1 8 .  1 0536 9 .  I .  0 . 5 1  0 .70 

2065 . 54862 . G .  G . 2 1 - 0 . 31 
27 1 1 .  5 1 45 9 .  o .  0 . 27 0 . 36 

895 . 53725 . O .  0 . 1 9  0 . 36 
. 5 5 . 36 1 8 3 .  O • 0 . 1 3 0 .2� 
322 . 33687 . O .  0 . 1 5  0 . 23 

O .  267 32 . O .  0 . 0 9 0 . 1 1  

* AI RP ORTS WITH I NSTRUMENT APPRO ACH P R O C EDURES FOR WH I CH GENERAL A V I A T I ON AND M I L I T ARY ANNUAL I NSTRUMENT APPROACHES 
( A l A ' S ) WER E COMP UT ED W I T H  THE S C I  MODEL U S I N G  N A T I ONAL NORMS FOR P I FR ( 1 3 . 5X )  AND PC ( 4 . 9 5X ) A R E  I DENT I F I ED BY ' .' . 
FOR OTHER A IR PORT S W I TH I NS T RUMENT APP ROACH P RO C E DURES . A l A ' S  WERE COMPUTED W I T H  T H E  S C I  MODEL U S I N G  VALU ES FOR PIFR ���D

PC BASED ON S I T E-SPEC I F I C  M I N I MA I N  T HE SC I F I L E .  F O R  A I RPORTS W I THOUT R ECORDED A l A ' S  I N  T H E  T A F .  THE SCI ftODEL 
T O  P REDICT A l A ' S  WAS SUPPRESSED . 

- ,< ,  ;., •• . . • _, -,<'- ") .  v ) ') ) ) . . .  .....;,. . :> ) ) ) ) 
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REc\'p - FI WRE 3 4-A 

Nunber of S ites With Phase I I  Benefi t/C os t  Ratios of 

Regi oo S tate Less than • 50 . 50 to . 99 1 . 00 to 1. 49  1 .  SO to 1. 99 2 . 00 or G reater � 
AAL AI( 114 79 8 4 5 210 

� 

ME IA 40 18 16 7 17  98 
IS 40 13 4 6 13 76  
K> 4S 17 9 3 16 90 
NE � !!. ..!. .l:.. ..!. 63 

166 59 30 17  55 327 

Am DE 4 1 1 0 3 9 
M> 7 7 3 2 11 30 
NJ 13 11 4 3 15 46 
NY 46 11 8 9 18 92 
PA 62 16 7 6 2 5  116 
VA 23 9 8 6 ., 7 53 
W .l:! -i ...!. 0 ..1. A 

.- 169 59 32 26 82 . 368 \.,) 
\.,) 

AGL IL 3 2  11 7 6 · 27 83 
IN 34 15 9 6 2 4  88 
MI 51 11 8 9 33 112 
loti 57 7 7 6 19 96 
ND 36 0 1 1 2 40 
OH S9 26 18  12 28 143 
SD 33 1 0 0 6 40 
WI ..!! !§. � · 5  2 3  ...ll 

347 8 7  58 45 162 fica9· 

ANE or 4 2 2 1 3 12 
MA 12 3 1 5 9 30 
ME 14 2 4 5 7 32 
NIl 4 2 0 1 5 12 
RI 1 0 3 0 2 6 
VT 5 3 2 0 1 ....ll. 40 IT 12 12 27 103 



Region State 

ANM CO 
10 
MT 
OR 
UT 
WA 
WY 

ASO AL 
FL 
GA 
KY 
MS 
NL 
PR 

SC 
TN 

.... 
w � ASW AR 

LA 
NM 
OK 
TX 

AWP AZ 
CA 
HI 
NV 

SP 

GRAND TOTAL 

) .. -"-=...o]� 

L�ss than . 50 

29 
27 
38 
3 1  
17 
55 
10 

20 7 

3 1  
2 2  
52 
24 
3 3  
26 

1 
13 
25 

ill 
19 
27 
23 
45 

154 
268 

24 
76 

2 
5 
6 

113 

1 , 65 1  

") . .  7.. .......... , )  

. 50 to . 99 1 . 00 to 1 . 4S 

12 3 
5 5 
4 3 
9 6 

1 1  6 
12 4 

8 4 
61  31 

9 1 
7 11 

14 7 
7 2 
7 4 
9 5 
3 0 

10 8 

23 7 
89 45 

10 13 
4 4 
4 3 

13 9 
39 13 
70 42 

15 6 

4 1  22 

6 0 

7 4 
4 0 

7 3  32 

589 290 
\.. 

) J 

1 . 50 to 1 . 99 2 . 00 or Greater Total 
- - _ .  

3 12 59 

2 1 ' 40 

2 3 50 

4 12 6 2 

3 2 39 

4 13 88 

0 8 · 30 

51 ... -
18 368 

4 I : 60 

6 23 69 

7 6 86 

2 6 4 1  
1 12 57 
4 14 58 

1 0 5 

1 6 38 

1 6 62 

27 88· m ... 
4 12 5a 
5 4 44 

4 4 38 

3 16 ·96 

9 38 2 5 3  
2s 7i ill 

4 6 5 3  

14 3 3  Uk. 
0 2 

. � .1.. ": 
3 1 20 

0 0 10 - 42 2ai 21 

195 586 3 , 311 
.I 

y 

1 , 071 

) . ) .} ) .} 
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F I GURE 34-B 

. 
RESU L TS OF APPLYIHG AWOS CRITERIA FOR HON-TOWERED AIRPORTS TO T ENTAT IVELY- I DEN T I F I ED ATCT D ISCOHT I NUANCE CAHDI DATES I. 

LC L C GA+ML 
SAFETY EFFICY A U ' S  PHASE PHASE LOCID AIRPORT NAME C I TY ST BENS BEHS YR 1 I B./CI II I./CI 

. r-
ADM ARDMORE MUNI ARDMORE OK 7 58 37 1 .  1 3308 0 .  556 . 3 . 33 5 . '2 
AKR AKRON FU L T OH IHT ERNATI ONAL AKRON OH 8 9 4 3 1 7  • 1 556 6 7 . 7 6 4 . 5 . 28 6 . ,a 
ALW WAL L A  WA L L A  C I TY COUNTY WA L LA WAL L A WA 9 6 945S . 268 3 1 1 .  74 1 .  5 . 23 8 . 22 
AWM WEST MEMPHIS HUNI WEST MEMP H I S  AR 8 7 0 4 0 1 - 1 5 0 9 0 0 . 6 9 0 . 4 . 6 0  6 . 7 9  
B EH ROSS FIELD BENTON HARBOR M I  4 5 4 97 6 .  .1 7 1 286 . 357 . 2 . 78 4 . 1 6 
BMG MONROE COUNTY B L OOMINGTON I N  1 97 1 0 2 .  1 5 5 1 52 .  6 98 .  5 . 22 2 . 34 
CGI CAPE GIRARDEAU MUNI CAPE G I RARDEAU MO 7 351 7 7 . 2306 9 5 .  6 1 3 .  4 . 55 6 . 42 
CGX MERRlLL C MEIGS CH I CAGO 1 L  1 7 7 26 9 .  1 62 5 9 0 . O .  2 . 36 2 . 26 
C I C  CHICO MUNI CHI CO CA 1 0 433 0 0 .  28331 5 .  9 0 2 . 6 . 3 1  8 . 8 5 
CKB BENEDU ... CLA RKSBURG WV 7 2 7 5 6 1 - 2294 9 9 . 6 59 .  4 . 5 9  6 . 36 
CRE GRAHD stRAND NORTH MYRT L E BEACH SC 1 1 5 1 664 . 27 1 688 . 838 , 6 . 36 9 . 46 
CSM CLI N TON-SHERMAN CL INTON OK 353282 . 83481 . 352 . 2 . 0 9  2 . 90 
DBQ DUBUQUE r.UN I  DUBUQ U E  I A  97 0 36 1 .  2 6 9 1 6 1 .  eli l .  6 . 0 6 8 . 2 4  
DKX KNOXY I L L E  DOWNTOWN I S L AN D  KNOXV I L L E  T N  9 1 8 9 0 2 .  1 6 47 80 . 6 9 2 .  4 . 89 7 . 20 
DNV VERMIL ION COUNTY DANV I L L E  I L  4 0 5 9 2 3 .  1 7 4 1 9 1 .  34 1 .  2 . 7 0  3 . 85 

.... ESF ESLER REGIONAL AL EXANDRI A  L A  556 0 0 l� 1 91 1 94 .  478 . 3 . 57 5 . 0 0 
� EWN SIMMONS NOTT NEU BERN NC 't87 996 • .  1 9 1 6 6 9 .  37 5 .  3 . 0 0 4 . 52 VI FCH FRESNO-CHANDLER DOWNTOWN FRESNO CA 9 9 0 5le 5 . 27 1 524 . 7 't 3 .  5 . 83 8 . 3' 

F L O  FLORENCE CITY-COUNTY FLORENCE . SC 7 9 0 3 1 7  • 237298 . 6 5 0 . 4 . 1 8 6 . 8 3  
GBG GALESBURG MUN I  GAl ES BURG IL 566 238 . 2 0 0 55 1 . 5 0 4 . 3 . 78 5 . 0 9  
HKY HICKORY MUNI HICKORY NC 6 6 1 7 97 . 2 1 65 0 8 . 55 1 .  4 . 1 2  5 . 84 
H L G  WHEEL ING O H I O  CO WHEEL ING WV 6 9 972 5 .  2 1 48 1 5 .  4 1 8 . 3 . 33 6 . 08 
HOB LEA COUNTY/HOBBS/ HOBBS NM 50577 1 .  ' 8 9 9 94 . 472 . 4 . 0 9  4 . 62 
HOT MEI'IORUL FIELD HOT SPRINGS AR 7 74 1 1 0 .  2354 7 5 . 54 3 .  4 . 38 6 . 7 1  
I DA FANNING FI ELD IDAHO FALLS 10 " 9977 • 2 0 94 1 4 .  5 1 3 .  4 . 08 5 . 5 1  
I S O  .EASTERN RGNL J ETPORT A T  STALL INGS FLO . K I NSTON NC 579932 . 2 0  1 87 7 . 58 0 .  3 . 71 5 . 1 9 
L EB L EBANON REGI ONAL L EBANON NH 5882 0 2 . 205ft6 4 . 52 1 .  3 . 77 5 . 27 
LRD LAREDO I N T ERNA T I ONAL L AREDO TX 7 6 947 4 .  236 04 6 . 6 48 .  5 . 1 0  6 . 68 
lWB GREENBRI ER VAL L EY L EWISBURG WV 2 9280 I .  1 5422 0 . 236 . 2 . 0 9 2 . 97 
MAZ MAYAGUEZ A I RFIELD MAYAGUEZ PR 2 0 7 5 32 . ' 1 39680 . 1 42 .  0 . 6 9  2 . 3 1  
MGW MORGANTOWN HUNt-WALTER L .  B I L L  HART FLO MORGANTOWN WV 7 1 97 2 0 . 2 26 6 6 2 . 6 94 .  4 . 8 9  6 . 29 
MOT IUNOT INTL MINOT NO 6 6 5 6 2 2 . 2 1 4 9 9 9 . 552 . 3 . 9 9 · 5. 85 
MVY MARTH AS V INEYARD MARTHAS �NEYARD MA 5 4 57 4 6 . 1 95a88 . 4 1 6 .  3 . 6 3 ' . 93 
M�.JA WI L L I AMSON COUNTY MARION 1 l  82684 1 .  2477 38 . 6 6 9 .  4 . 7 9 7 . 1 4  
MYV YUBA COUNTY MARYSVI L L E  CA 1 0 3 38.,.5 . 2533 . 8 .  9 1 1 .  6 . 6 5  8 . 55 
OI.JB OWENSBORO-DAV I ESS COUNTY OWENSBORO KY · 7 6 7 3 1 5 .  2347 5 4 . 6 8 0 . 5 . 1 8 6 .66 
PAH BARK L EY REGIONAL PADUCAH KY 482785 . 1 85554 . 387 . 2 . 96 4 . 4 4  
P D F  GRIDER FI ELD P IN E  BLUFF AR 6 35 9 1 4 .  1 7 6 968 . 6 0 2 .  4 . 6 7 5 . 40 
P S E  MERCEDlTA PONCE PR 20 9297 . 1 37780 . ' 48 . 1 . 24 . 2 . 5 1  
PVW HAL E COUNTY PLAINVI EW TX 984 1 5 5 .  1 6 4 95 5 . 7 4 6 . 3 . 2 1  7 . 6 4  
S A F  SANTA F E  COUNTY MUNI SANTA FE HM 956 9 32 . 26 1 37 0 .  835 . 6 . O S 6 . 0 9  
SPA· SPARTANBURG DOWNTOWN MEMORI AL SPARTA:-IBURG S C  859682 . 24982 9 .  627 . 4 . 9 1  7 . 37 
551  MAl COLM MCKINNON BRUNSWI C K  GA 3 5 5 9 6 1 .  6 3246 . 23 1 .  2 . 1 9  2 . 7 9  
STJ ROSECRANS MEMORI AL ST J O S EPH MO 8486 1 7 . 1 8 0 0 1 3 .  6 4 0 . 3 . 1 0  6 . 8 3  
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TNT 
TUT 
TXK 
VDZ 
VLD 
WDG 

DADE-CO L L I ER TRAINING AND TRANSIT IOH MI AI'II F L  2 , 0 6 0 5 . 386ft ' • 
PAGO PAGO INTl PAGO PAGO SP 2 1 8 1 3 .  t 08 6 0 0 . 
TEXARKAHA I'IUN I -WEBB FLO T EXARKANA AR nSte86 . 2 � 7 5 37 • 
VAL DEZ HR 2 V A L DEZ AK 88 S 1 0 .  1 : 0 : 3 4 . 
VALDOSTA I'IUNI V AL DOSTA G A  6 7 S 7 7 !l .  2 1 7 98 5 .  
EHID WOODR ING "UN I  EHID OK 8 'i:! 0 " . Z 5 2 8 S 0 . 

RECAP 

TOTAL LOCATIONS HAVING PHASE II BENEFIT'COST RATIOS OF L ESS THAN . 50 O .  

TOTAL LOCATIONS HAVING PHASE I I  B ENEFIT'COST RATIOS FROM . 50 T O  . 9 9 , . 

TOTAL LOCAT IONS HAVING PHASE I I  BEHEFIT'COST RAT IOS FROM ' . 0 0 TO ' . �9 ' .  

TOTAL LOCATIONS HAVING PHASE I I  BEHEFIT'COST RAT IOS FROM ' . 50 TO ' . 99 � 

TOTAL LOCATIONS HAVI NG PHASE I I  B ENEFIT'COST RATIOS OF 2 . 0 0 OR GREATER 

TOTAL L OCAT IONS 

1 -

�7 . 

5 0 . 

• BENEFIT'COST RATI O  BEFORE PROXIMITY P ENALTY OR REMOTENESS PREMIUI'I. I F  ANY . 

1 29 . 0 . 96 , . 66 
6 1 - 0 . 6 8  0 . 81 

7 4 3 .  5 . 2 5 6 . 35 
6 3 .  o • .a 5  1 . 39 

525 . ft .  1 6  5 . 96 

838 . 6 . 2 0  7 . 6 t  

... 

I. THE FOL LOWING L OCAT IONS ARE EXCLUDED FROM THI S L IST BECAUSE T H E  NATI ONAL WEATHER SERVI CE I S  CURRENTLY RESPONSIBLE 
FOR THE WEATHER OBSERYATION FUNCTI ON : ACT . AHN , MeN AND PDT . 

) . . . .  --�·_err" km, , �. · ) ) ) J . ) ) ) ) . 
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aIAP'lER V II - SENS rfIVll'Y A_L1S IS 

A. -l ntrodu c ti cm  
L • 

In the CJ)s t-eff ecth eness anal ys is of. ANJS at FAA bJwered 81 rJ;Or ts (descr i bed i n  
s e c ti m  D o f  Chapter IV) and t he  be nef i t/ cost analysis o f  AWes at n on-tower ed 
and non- federal towered ai rJ;Or ts (des cr i bed in S ecti on C of C hapter IV) , ther e  
'are a nlll ber of consta nts and varia bl es whic h ar e  used to quantify be nefits and 
costs . While sane of these plram eters are known wi th rel ati ve certai nty , others 
ar e  uncer tain and may be characteri zed by j ud9\l8 nt. T his chapter addr es s es  the 
sensi ti vity of the res ul ts  of these an alyses to _ri ati ons i n  those (Brameters 
whic h appear to be the moat si gni ficant o r. se nsi ti ve .  

, 
B. FAA TONered A iq;Dr ts 

FAA towered a1 q Dr ts where t he s ur  t ace weat her om er vati on fmct! on is the 
I es ponsi b il it y  of the FAA 3 '.ltcn a ti cally qualif y fo r AWO) esta bl is tme nt , e xO! pt  
l ocati oos i mntH i ed  as ATCl' di s oonti nuance candi dates . This p:>l icy res ts on 
the f act th at weat her o bs er vati l1IlS ar e requir ed  by reg ul ati on i n  control. zones 
and t he  l i f e- cyc l e  CJ)s t of AWlS at s lCh l ocati ons i s  l ess than t ms e  of 
ac<.epta bl e  manual weather o bser va ::i on  s ys tElll al ternati ves . P rio rit y of Awa; 
esta bl i s l'm ent at these l ocati cns wi l l  be gi ven to part- ti me facili ti es , f 01.1 ONed 
by f ul l- time facil i ti es ,  i n  r e mgni ti on of the r el ati vely gr eater be nefits of 
AWlS when f a:: i 11  ti es ac e c1 cs ed . 

Because the lIl i  t (X)s ts use-j to develop the lif e- cycl e (X)s ts of AWlS in this 
reJ;Or t are pr el ind nary es t im ates , i t  is  imp::>r ta nt that a se nsi ti vity analysis be 
(X)nducted to s t.ppor t the pol i cy  of .!utom ati c  quali f i cati on fa: AWlS at t hes e 
air p:>rts. This se nsi ti vit y a! ial ysis was approached by as king the ques ti onl 
" What woul d ha ppen to the l i f  e- <:''1,; l e  CJ)s ts d AWlS if the i nves tment and 
annually recur ring o per ati ons an d m ai nte nan ce costs wer e more than 
anti ci plted? · Assuni ng as m u:h as a 50 pe r cent i r¥::r e as e  in i nves tment (X)st and 
a 200 per O! nt i ncr ease in ann ual c e curri n g  costs of AWOS, a l if e-cycle cost of 
$3 6 5 , 472 res ul t:s ,  a va l li!  s ti ll appr oxi mately 44 per cent less than other 
.::.cO!ptabl e opti ons d. coll ecting and disseminating weather d ata at locations 
wi th an acti w FAA ATcr. BIen af ter l CJ'lor i ng the (X)s ts and allege d  cos t savi ngs 
of obser va ti m  pe rs oo nel i n  li ght of the arg lJlle nts outli ned i n  Chapter N and 
appl yi ng the same vari at i ons , t he l i f e- cycl e CJ)s t of ANJS is sti ll appr oxi mat ely 
2 0  per ce nt l ess tha n  the acce pta bl. e manual o p ti on; . 

c .  Noo-TOrIered and Non-F ederal A iqor ts 

I n  the cas e of the ta nef i t/ cost analysi s  for esta bl is hne nt of AWes at 
mn- bJwered and non- federal towered ai r p:>r ts , the sens i ti vi ty of the f01.1Qling 
parameters were e xand ned: pro ba b il it y of weather below VFR nd nima ,  probabUity 
of weat her talON I FR mi nima , numtar of tr oj ected annual general avi at i on 
i nstnne nt approac hes , proba bil it y  of a ceiling/vi si bilit y-r el ated accide nt ,  
pl'obabi li ty of a wi nd- rel ated acci dent , annual benef it to existi ng commerci al 
weather obser vati on  ser vi a!  ( SAWRS) oper ati cn ,  probabilit y  of a ver ting an 
irBtr lDent flicjlt disr upti on ,  l i f e- cycl e (X)s t ,  and the val la of a s tati s ti cal 
life . The r Ell ults of i ntrodu ci n g  s peci fi c per O! ntage incr eas es and decr eas es  to 
each of thes e plr�eters , whil e ml di ng all other parameters (X) ns tant , fa: a 
sempl e of selected air p:> r ts with Phase I I  be nefi t/ cost r ati os  of . 80 ( LNL) , . 90 
(SJN) ,  1. 00 ( gfI) , 1. 10 (GTR) and 1. 20 ( 8G)  are outli ned bel ON i n  F igur e 35. 

Addi ti onally, Fig ure 3 5  outli nes the aggr egate n lJllber d. qualif ying n on- tower ed 
and non- federal towered ai qnr ts oorres p:>ndi ng to each �rameter vari at i on .  
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L i fe-Cycle Cost 
SO, decrease 
20' decrease 
10, decrease 
Nu Change ( $150 , 505 ) 
10' increase 
2 1: %  increase 
50% incr�ase 

Annua l Bene f it to 
Air Carr ier and Air 
Taxi U ser C lasses 
SO, dec rease 
20' decrease 
10\ decrease 
No Chan<;Je 
1011 increase 
20' increase 
50' increase 

Probabi lity of Weather 
Below VFR Minima 
50% decrease 
20' decrease 
10'fl decrease 
No Chan<;Je 
10, increase 
20\ i ncrease 
50% i,crease 

Va lue of a Statistical 
Life 
�decrease 
20\ decrease 
10\ decrease 
No Chan<;Je ( $580 , 000 ) 
10\ increase 
20' increase 
50% increase 

FIGURl': 3S 

Sensi tivity Ana lys i s  

Tota l Number o f  Qualifyin<;J 
Al�rt With BIC Ratio Of : .Non-Towered/Non-Federal Towered � � �. �. � Civil Ai;ports ( SIC D 1 . 0  or more ) 

1 . 61 
1 . 00 

.. 89 
. 80 
. 73 
.67 
. 54 

. 77 

. 79 

. 80 

. 80 

. 81 

. 8 2  

. 84 

•• 

. 17 

. 38 

. 80 
1 . 1 1  
3 . 80 

46 . 21 

. 54 

. 70 

. 75 

. 80 

. 86 

. 91 
1 . 07 

1 . 80 
1 . 12 
1 . 00 

.90 

. 8 2  

. 7 5  

. 60 

.62 

. 79 

.84 

. 90 

. 9 5  
1 . 01 
1 . 17 

. 80 

. 86 

. 88 

. 90 

. 9 2  

. 94 
1 . 00 

. 81 

.86 

. 88 

. 90 

.92 

. 93 

. 99 

2 .0 1  2 . 20 
1 . 26 1 . 38 
1 . 12 1 . 22 
1 . 00 l.. 10 

. 91 " 1 . 00 

. 84 . 92 

. 67 . 7 3  

. 6 5  

. 86 

. 93 
1 . 00 
1 . 07 
1 . 14 
1 . 35 

1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 
1 . 00 

.95 

. 98 

. 99 
1 . 00 
1 . 00 
1 . 03 
1 . 06 

. 7 5  

. 96 
1 . 0l 
1 . 10 
1 . 17 
1 . 24 
1 . 45 

1 . 10 
1 . 10 
1 . 10 
1 . 10 
1 . 10 
1 . 10 
1 . 10 

1 ;03 
1 . 07 
1 . 09 
1 . 10 
1 . 11 
1 . 13 
1 . 17 

138 . 

2 . 39 
1 . 50 
1 . 33 
1 . 20 
1 . 09 
1 . 00 

.80 

. 93 
1 : 09 
1 . 14 
1 . 20 
1 . 25 
1 . l0 
1 . 46 

1 . 08 
1 . 15 
1 . 17 
1 . 20 
1 . 22 
1 . 24 
1 . 3 1  

1 . 0 5  
1 . 14 
1 . 17 
1 . 20 
1 . 23' 
1 . 26 
1 . 3 5 

1 , 63 8  
1 , 239 ' 
1 ,1 147 
1 , 01 1  

9S9 
9.14 
768 

954 
1 , 0 13 
. 1 , 036 
1 , 071 
1 , 084 
1 , 115 
1, 207 

3 19 
580 
781 

1 , 071 
1 , 346 
1 , 426 
1 , 468 

897 
995 

1 , 034 
1 , 071 
1 , 090 
1 , 112 
1 , 193 

( +5n ) 
( +16\ ) 
( +  7% ) 

( - 8% ) 
( - 15% ) 
( -28\ ) 

( - 11\ ) 
( - 5% ) 
( - 3% ) 

( +  1% ) , 
( +  4\ ) 
( +13% ) 

( -70% ) 
( -46\ ) 
( -27% ) 

( +26% ) 
( +33% ) 
( +37\ ) 

( - 16% ) 
( - 7% ) 
( - 3% ) 

( +  2% ) 
( +  4\ ) 
( +11\ ) 

� f 
1 

f }!j ,� 
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Airport With D/C Ra�io Of : 
. 80 . 90 1 . 00 *  1 . 10 *  1 . 20 

- - ----- - -..--. 

No . of Projected Anpual 
GA Instrument Approaches 
50% decrease . 50 

. 68 

. 14 

. 80 

. 86 

. 92 

20% decrease 
10% decrease 
No Change 
10% increase 
20% increase 
50% increase i . l0 

P robabi l ity of Averting 
���i n�- Re lated Accident 
5Oi�cease . 15 
20\ dec �ease . 7 8  
10\ d�crease . 79 
No Change ( 3 . 704 x 10-6 

For GAY 'l'N or MILITH ) . 80 
10% increase . 81 
-- n .. increase . 82 
�o, increase . 85 

Probabi lity of Avert ing 
a GA C e i l ing/Visibility
Related Accident 
SO� decrease 
2 0% decrease 
1 0 %  decrease 
!�o Change ( 1 . 387 x 10-6 

per GAITH or MLITN ) 
!. .:. �. increase 
�O\ i ncrease 
50� !. ncrease 

Probabil ity of Weather 
Below IFR Minima 
50\ decrease 
20% decrease 
le\ decrease 
No Change 
10% increase 
20\ increase 
50\ increase 

. 54 

. 7 0  

. 75 

. 80 

. 86 

. 91 
1 . 0 7  

1 . 15 
1 . 05 

. 91 

. 80 

. 44 
* * 
** 

. 83 

. 87 

.88 

. 90 

. 91 

. 92 

. 96 

. 82 

. 87 

. 88 

. 90 

. 91 

. 93 

.98 

. 84 

.88 

. 89 

. 90 

. 91 

. 92 

. 95 

1 . 00 
1 . 00 
1 . 00 
1 . 0 0  
1 . 00 
1 . 00 
1 . 00 

. 89 

. 96 

.98 

1 . 00 
1 . 0 3 
1 . 0 5  
1 . 11 

1 . 00 
1 . 00 
1 . 00 

1 . 00 
1 . 00 
1 . 00 
1 . 00 

. 93 1 . 00 

. 91 1 . 00 

.90 1 . 00 

. 90 1 . 00 

. 89 1 . 00 

. 88 1 . 0 0 

. 86 1 . 00 

r 

1 . 10 
1 . 10 
1 . 10 
1 . 10 
1 . 10 
1 . 10 
1 . 10 

. 95 
1 . 04 
1 . 07 

1 . 10 
1 . 13 
1 . 16 
1 . 2 5  

1 . 10 
1 . 10 
1 . 00 

1 . 10 
1 . 10 
1 . 10 
1 . 10 

1 . 10 
1 . 10 
1 . 10 
1 . 10 
1 . 10 
1 . 10 
1 . 10 
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1 . 13 
1 . 17 
1 . 18 
1 . 20 
1 . 21 
1 . 22 
1 . 26 

1 . 00 
1 . 12 
1 . 16 

1 . 20 
1'. 24 
1 . 28 
1 . 40 

1 . 14 
1 . 17 
1 . 19 

1 . 20 
1 . 21 
1 . 22 
1 . 25 

1 . 25 
1 . 22 
1 . 21 
1 . 20 
1 . 19 
1 . 18 
1 . 15 

Total Number of Qualifyinq 
Non-Tower�d/Non-Federal Towered 

Civil AiEPorts ( D/C = 1 . 0  or more ) 

928 
1 , 007 
1 , 031 
1 , 071 
1 , 079 
1 , 093 
1 , 134 

914 
1 , 015 
1 , 034 

1 , 07 1  
1 , 082 
1 , 113 
1, 183 

950 
1 , 018 
1 , 034 

1 , 071 
1 , 017 
1 , 091 
1 , 130 

1 , 278 
1 , 245 
1 , 205 
1 , 071 

825 
394 
214 

( -1 3\ ) 
( - 6\ ) 
(- 4\ , 

( +  U )  
( +  2\ , 
( +  6\ ) 

( -15\ , 
( - 5\ ' 
( - 3\ , 

( +  1\ ' 
(+ 4\ ) 
( +10\ , 

( - 11\ ) 
( - 5\ , 
( - 3\ , 

( +  1% ) 
( +  2\ , 
(+ 6\ ) 

( +19\ ) 
( +16\ ) 
( +13\ ) 

( -23\ ) 
( -63\ ' 
( -80\ ) 



Total Numqar of Qualifying 
Air�rt With S/C Ratio Of : Non-Towered/Non-Federai Towered 
. 80 . 90 �* �* � Civil Airports ( S/C = 1 . 0  or more ) -� 

Proba bilit� of Avertin� 
an Instrument Fli�ht 
Disruetion 
50% decrease .77 .89 1 . 00 1 . 10 1 . 19 1 , 0.14 ( - 3\ ) 
20\ decrease . 79 . 89 1 . 00 1 . 10 1 . 19 1,, 051 ( - 2\ ) 
10\ decrease . 80 . 90 1 . 00 1 . 10 1 . 20 1 , 054 ( - 2\ ) 
No Change ( . 10 ; . 80 . 90 1 . 00 1 . 10 1 . 20 1 , 071 
10% increase . 81 . 90 1 . 00 1 . 10 1 . 20 1 , 07 2  ( 0\ ) 
20� increase . 8 2  . 90 1 . 00 1 . 10 1 . 20 1 , 077 ( +  1\ ) 
50\ increase . 84 .91 1 . 00 )- . 10 1 . 21 1 , 088 (+ 2\ ) 

P roximitx Pena ltl and 
Remoteness Premium 
( Aee1 ied to All  Sites ) 
Proximity Pena l ty ( 50\ ) .40 .45 . 50 . 55 . 60 569 ( -47\ ) 
No Pen � l ty/Premium . 80 . 90 1 . 00 1 . 10 1 . 20 1 , 071 
R.!moteness Premium ( 25\ ) 1 . 00 1 . 12 1 . 26 1 . 38 '  1 . 50 1 , 23 9  ( +16\ ) 

·\\lioI.l Aircraft 
2ferations 
50% decrease . 75 .79 . 95 1 . 08 1 . 07 1 , 001 (- 7\ ) 
20% decrease . 78 . 86 1 . 00 1 . 09 1 . 15 1 , 040 ( - 3\ ) 
10\ decrease . 79 .88 1 . 00 1 . 10 1 . 17 1 , 04 7  ( - 2\ ) 
No Change . 80 . 90 1 . 00 1 . 10 1 . 20 1 , 07 1  
10\ increase . 81 .92 1 . 01 1 . 11 1 . 22 1 , 084 ( +  1\ ) 
20\ increase . 8 2  . 94 1 . 01 1 . 11 1 . 25 1 , 094 (+ 2\ ) 
50\ increasl;! . 86 1 . 00 1 . 0 2  1 . 12 1 . 32 1 , 128 (+ 5\ ) 

* SMN and GTR do not have approved instrument approach procedures . This fact 
exp l a i ns why the i r  benefit/cost ratios do not change with variations in 
certain parameters .  

* * Nega t i ve or nonsensical results produced because interrelationship between 
PIFR and PC in the SCI regression model used to predict number of annual 
instrument approaches . 
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CHAP'l'BR VIII - IMPAC'l' ANALYSIS 

• It is impossible , at least with a h igh · c1c!CJren of olCC\l l"UCY , to assess the 
i mp.let of trio cri teria pn agency rCsnur(�es as required by Order 13 20 . 1 
hf'C.1U:W ( 1 )  it is presently . uncert."1in whlch speci f ic AWOS conf iguration wi l l  
he- ju:> t. i f lnri for each qua lifying airport ( i .e . ,  differing requirements for 
vdrious airports may result in implementation of various AWOS sensor 
conf igurations ) ,  and ( 2 )  meeting candidacy levels will not mE.an automatic 
qualification since benefit/cost screening, is but one of sever�l inputs to 
the FAA decisionmaking process relative to investment in facilities and 
equipment . Aside from these uncertainties , this impact analysis is based on 
insta llations of AWOS with sensors for wind, temperature ,  dew point, 
a l timeter setting, ce iling, visibi1ity and liquid precipitation . While this 
is the typical AWOS configurations envisioned by the AWOS Program Office as 
of the date of this report , future configurations may include additional or 
fewer sensors . For example, a cloud height (ceiling ) sensor may ' not be 

j 'lst i f ied at certain locations in close proximity to another 'Observation 
site , �hile additional sensors , such as for freezing precipitation and 
thunderstorms , may be added if cost effective . 

Based on these assumptions , extrapolations 9f the Terminal Area Forecasts 
and ignoring the impact of any proximity penalties or remoteness premimums 
as provided for in Chapter IV-C-4 , Figure 34-A shows 1 , 071 non-towered and 
non-federal towered airports locations with benefit/cost ratios of 1 . 0  or 
greate r . All FAA towered airports where the surface weather observation 
function l� the responsibility of the FAA, other than tcn"er discontinuance 
candi dates , or approximately 254 airports , automatically qualify for AWOS . 
Prior ity of AWOS establishment at FAA towered airports will be given to 
part-time facilities , followed by full-time facilities , in recognition of 
the re latively greater benefits of AWOS when facilities are closed. Figure 
34-B shows 49 of 50 tentatively-identified FAA ATCT discontinuance 
candidates with benefit/cost ratios of 1 . 0  or more . Applying average 
r�spective life-cycle costs of approximately $165 , 300 and $15 0 , 500 to 254 
towered and 1 , 120 non-towered, non-federal towered, and ATCT discontinuance 
candidate locations results in approximately $210 . 5  million ( 1981 dollars ) .  
Approxima tely 60 percent of the investment is incurred for facilities and 
�quipment in the acquisition year . The remainder represents discounted 
operations and maintenance costs over an estimated 15 year economic life . 
These impact assessments may be understated after allowing for remoteness 
premiums and may be overstated after allowing for proximity penalties . 
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APPENDI X A-l 

Stati sti cal Summary of Acci dent B ri efs-:Weather Obser vati on Unavailabl e!.! 

(Ca\end ar Y ear 1979 , Approach o r  Landing Phas !S of Oper ati m )  

"MOdi f i ed- NTSB No. of I nj lX i es  D!SIr ee of A irer af t D an a� 
Causel F U e  S er- "" 

Fcw:torY' � Fatal ious Mil'Dr .!!2!l! . Des troyed 9Jbs tant! a1. Miror .!2!!! 
Unfa�rable 0008 1 X 
Wi lds cr 0069 -- ,. 2 X 
W rm9 R unway 0117 1 X 

,0128 1 x ·  
0134 1 X ,.,., 
01 54 3 X 
017 6 2 X 

_0204 1 X 
02 05 · 1 X 
022 8 2 X 

02 51 4 X ,..., 
0259 1 X 

02 67 2 X 
0300 1 X 
03 34 1 X 
_0335 2 X 
0336  2 X 
0341 3 X 
035 0 2 X 
.0423 1 X 
0 458 2 X 
_0464 1 X 
0 4 95 1 X ,..., 
0590 2 X 
·0633 1 X 
0669 2 X 
0685 1 X 
0711 1 X I 
0718 2 X I t<!'I  
0721  1 X 
0 72 5  1 X 
0753 3 X 
07 62 1 X I ., 
0784 1 X " 

0 813 3 X ,...., 
0831 2 X 
0 845  1 X 
9.860 3 X 
0 905 1 4 X 
091 8 1 X 
0 92 1  2 X '"" 
0.93 7 1 2 X � 09 72 1 X . ':1 
{)996 4 X 
100 8  1 X 

.d. /  ') 14 2 



U 
APPBRDI X  A-l (Conti nued ) 

"Modifi edw NT. Ho .  of I !II uri es Degree of Air cr af t  D.a. 
cause/ F il e  Ser-

pactor Y .J!2:. .!S!! iaus Mimr . None Des troyed SUbs tanti al Mimr .!!!!!! - .  

Unfawrable 1009 3 X 
wi n:Js a: '·1013 2 X 
W rm 9  R unway 1015 1 X 
. (Coot ' d.)  1016 1 X 

'"1028 1 X 
V 1042  2 X 

1046 1 1 X 
1103 1 X 

-114 2 ,. 1 X 
1161 1 X 
1183 1 X 

\".; 11 85 1 X 
1233 2 X 

1252 1 X 
1339 1 X 
1,363 1 X 

. 136 5 2 X 
U 1375 2 '  X " 

1416 1 X 
1443 4 X 
1450 2 X 
1473 4 X 
14 83 1 2 X 

U 1574 2 X 
'1624 1 X 1636 2 X -163 7 1 X 1661 1 X 
1674 1 X 
1701 1 X 
174 6  2 X 
1917 4 X 

"1 829 1 X 
1830 2 X 
i84 9  1 X 

u 1873 4 X 
-i8 81 1 X 
1896 1 X 

'1. 910 1 X 
1914 2 X 
1 922 2 X 
1944 1 1 X 

2006 3 3 X 
2021 3 X 

-"2 127 1 X 
2202 1 X 

"22 05 3 X 
2251 1 X 

'2271 6 X 
.�309 4 X 
2318 1 X 

�32 9 2 X 
2402 1 X 

V �� l43 





u 

U 

U 

U 

u 

u 

u 

u 

-Modi fi ed- H'l'SJ Bo .  
F ile Cause,! 

FactorY � t �  

Low Ceiling/ 2148 � 
V isi bi l i ty: . 2423 /' 
IFR Approach 2 5 95 
(Cmt I d )  3266 ,/" 3 

3366 / 4 
352 9 / 1 
3 620 / 2 
3712� 1 
3858 
3 90 5 '-""""'" 2 
39 88 
3 98 9  ....... 2 ·  
3 9 93 ""  1 
4006 2 
!llit ..1-

Subtotal s 25 30 

'l' nmdeE- 1 7 00 
storms ill!. 

Subtotals 2 0 

Tanperat ure/ 1 3 76 
D ew Poi nt 1536 

1771 
) 2 52 
ill! 

Subtotals 5 0 

"ai. "\ .  H�ro- 1261 
pl anning , or 2 122 
wet R\Ilway 290 3 

3025 
SUbtotals 4 0 

Total s 176 38 

APPDDl X  A-l (C"mtinued ) 

o! I !Ii uri cs -- .. - _ . - Degr ee of
. 
1\ i f  cr �t!. n m'lil91!' _ _  ._ .. _ 

Sec-
laus "irot NcxlP. Des tro:l!!d QJbs'�anti al Miror .!2!!£ 

4 X 
4 X 
5 X 

X 
X 
X 

1 X 
,. X 

4 X 
X 

1 X 
X 

��. X 
X � Cc  .l:. (' :.-.- .J:o ..! 

8 4 27 16 9 0 0 

1 1 X 
4 .! 

0 1 5 0 2 0 0 

4 X 
2 X 
2 X 

2 X 
1 .! 

0 4 7 .. ' 0 5 0 0 

2 X 
8 X 
2 X 
2 X 

2 0 12 r '3 0 '0 
-

25 3 9  251 32 143 0 1 
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APPBHDIX A-2 

Statisti cal Summarx of Acci dent Briefs - Weather Obaer vati'on Avallablell , 
; 

(Calendal' Y ear 1919 , J'pproach or Landing Pbas es of Oper a ti en )  

i. ,..., 

"Modi f i ed- N'l'SB No. of ' l nj � i es  Dsree of A ircraf t DCIIl!ge 
Causel r U e Ser-

Factor !! , .l!2!. ratal iOUR Mimr l!2!!! Des troyed SUbs tan ti al. Mimr !2!!! 
Unfavorable 0106 1 X ,.". Wi rds a: 0153 1 X 
W rmg R unway 016 5 3 X 

0212 1 X 
0269 r 1 X 
0343 1 X 
0 3 83 1 X 
0386 1 ,x 

f""o 
4 

. 0 4 90 1 2 X '  
0567 1 X 
0680 1 X 
0742 1 X 
0881 3 X 
0904 1 X ,.". 
0919 1 X 
1024 2 X 
1041  1 1 X 
10 51 1 X 
110 4  ' 1 X 
111 3 · 4  X f'"\ 

1184 3 1 X 
1211 1 X 
134 1  1 X 
1364 1 2 X 
1722 2 X 
182 8  2 X ,.". 
204 3  2 X 
2176 1 X 
2260 4 X 
2343 1 X 
2413 1 X 
2693 2 X f'"\ 
2 80 4  1 X 
2808 1 X 
2855 2 X 
3311 1 X 
3455 2 X 
3566 1 1 X (":\ 
3641 1 X 
3690 4 ..! 

Subtotals 40 0 3 17 5 0  0 38 1 1 

1"1'1 
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u 

APPBNDI X  A-2 (Conti nuad) 

-Modifi ed- NTSB No .  of 1m uri as De9£ee of Air cr af t  D8IIIa9! · 
Cause/ F �e Ser-

FactorY .1!.!!:. Patal laus Mimr .!S!!!! Des tro)!d aabstanti al Mimr !!!!! 
Low Ceiling/ 0109 3 3 X 
V isi bili ty:' 0112 3 X 
IFR Approach 03 13 1 X 

0542 4 X 
0879 3 X 
0888 2 '  X 
0911 1 ,. X 
1430 1 X 

u 1459 3 X 
1808 1 X 
211 4 4 X 
2153 3 X 
2658  3 2 X 
2780 2 X ·  

u 2 831 3 2 X 
2966 2 X 
2 996 3 X 
303 8  2 X 
3 231 1 X 
3390 3 2 X 

U 3 3 92 2 X 
3499 2 X 
3644 1 7 X 
3692 1 X 
388 6  1 X 
3974 ' 2  3 X 
39 81 2 . ,' .! u -

SUbtotal s 27 33 17 13 15 19 8 0 0 

Thundersto rms 3 375 !. - .! i Subtotals 1 0 0 0 1 0 1 0 

U Tenper at ur e/ 2627 4 X 
Dew P oi nt  lli! 2 .! 

Subtotals 2 0 0 0 6 0 2 0 0 

Rai n ,  H�ro- 332 9 2 X 
planning , or 

u Wet amway 
SUbtotals 1 0 0 0 2 0 1 0 0 

-Totals 71 33 20 30 74 19 50 1 1 

u 

u 



APPENDI X A-3 - REQ\P 

24 7 total accidents (17 6  wittDut WX obser va ti on,  71 with weather 
o mer vati a'l )  

71 f at aliti es . (. 287 per acci dent or .139 probabi l i ty pe r  occupant )  
4 S  serious i l'lJ  uri es ( . 1 82 pe,: accide nt or . 088 p�ba bility per occupant ) 
69 mi ror i nj tr i es (. 279 per acci dent or . 135 probabili ty per occupant )  

3 2 5  no i nj uri es ( 1 . 316 per accide nt or . 63 7  pro babil ity per occupa nt )  
51 ai rcraf t totally destroyed (. 206 probability per acci dent )  

1 93 ai r cr af t  substanti ally d amaged ( . 777 probabil ity per accide nt )  
1 a i rcraf t mi ror damage (. 004 pr oba bil i ty 'per acciden t )  
2 air cr aft no damage ( .008  pro babil ity pe r  accide nt )  

r 
Ys our oe :  Ref erence 37 . 
�/Mcdi f i ec1  i n  t he  sense that only one caus e or f actor was used to 
cate cp ri ze an accide nt .  Whe ne ver mor e than one caus e  o r  facto r was 
ci ted , t hat whi ch appeared to have wei 9hed mos t heavi ly i n  the, accl dent 
se qtence was used . 
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.� \D 

c ( c 

Critlsal ,,1,. Ileeent 
Value of a Statiatical Life 

Uait Coata of Statiatical 
Aviation 1ojuri.a : 

Sedoua 
!liDOr 

Uait Replacemeat aad 
.. atoratiOD eoata of 
Gea.ral Awlat loo Aircraft 
(£XCludiaa TUrboj.ta/raaa) ; 

"plac ... at 
"atoratloa 

Value of T'-e of Al� 
Tra .. l.ra Per Bour 

Variable Operatlaa eoata 
of Ceaeral Awiatloa Aircraft 
(Per AUb..ilqe �d 

S iaale-eaalae piatoa, 1-3 aeat. 

Siaale-eQlla. piatoa. 4 + .eata 

Twin-eaaia. piatoa. uader 
12.500 TOGW 

TwiR-easlae turboprop. under 
12.500 'IOGW 

Twia-eaaiae turboprop, over 
12.500 lOGW 

Twin-easiae turbojet/faa. 
UDder 20,000 'IOGW 

Twia-eaaiae turbojet/faa, 
over 20, 000 'IOGW 

Mult i-easlae turbojet/faa, 
over 20,000 TOCW 

Pi.coa rotorcraft 

Turbiae rotorcraft 

W.iabted Total 

c ( 

APPENDIX B 

Critical Va lu, • 

.... 
Y .. r Va1u..1' 

$530.000 (80') 

38 , 000 (80') 
15,000 ( 80') 

• 37, 000 ( 7,$) 
12.000 (78$) 

17.50 ( 80$) 

ruel " ltala-!!!! t.genee 

$ 9.93 + $ 6.24 ( 78$) 

$ 12.41 + $ 9.53 ( 78$> 

$ 25.12 + $ 41 . 02 U8$> 

• 54.61 + • 77.35 ( 78$) 

$198.25 + $180.30 ( 78$) 

$252.05 + $162.28 ( 78$) 

$354.10 + $203.76 ( 78$) 

$388.26 + $461 . 22 ( 78$) 

$ 13.73 + $ 2 5 . 19 ( 78$) 

• 22 .44 + • 55. 79 ( 78$) 

c 

Inf lator •• sio 
138 . 91/1 2 7 .  ]1/ 

See Footnote 5. 
See Footaote 6. 

( 

235.42/173.,1/ 

138.91/127. J!/ 

See Fo�tDote 11. 

See Footaot e  11. 

See 'ootnote 13. 

See .ootnote 14. 

See Footaote 14. 

See .ootaot e  14.-

See .ootaote 14_. 

See FootDote 14 . 

See Footnote 13. 

See Footnote 1 4 .  

( 

1911 'alV' 
• 580.00�/ 

$ 42.000 
160.000 

• 50.00�l 
16.ooO!/ 

19.0012/ 

., 

$ 29.0o!!/ 

$ 38.0oU/ 

• 104.00W 

• 216.00U/ 

. 
• 655.00U/ 

• 748.00&1'/ 

$1.020.00&1/ 

'1.421. 0o!!' 

$ 61.0o!!/ 

$ 119.0o!!' 

$ 84. 0o!.!/ 

( c --, 

ro 



.v Source :. Reference 9 .  
1/6LS index o f  ad jus ted hourly earn i ngs , 1 981 ( 1 97 7-100 ) .  l�8LS indexl o f  adjus ted · hourly earning s ,  1 980 ( 1 9 7 7cl00 )  • 

. - Hounded to neare s t  $ 1 0 , 000 . 
l/Labor or earn ings re la ted cost in 1 980 ( $ 28 , 480 ) x R a t i o  of 1 981 to 
1980 · index of adjusted hourly earnings where 1977- 100 ( 1 38 . 9 / 1 2 7 . 3 )  • 

$31 , 075 . Med ica l  related costs in 1 980 ( $9 , 634 ) x Rat io o f  1 981 to 1980 
consumer price i ndex for total med ica l  care where 1967= 100 ( 29 5 . 1 /267 . 2 )  
• $ 10 , 640.  Tot a l  equal s  $41 , 71 5 ,  or $42 , 000 rounded to the neare s t  �J ' OOO. · . 
- Lsbor or earnings related cost s  � n ·  1 980 ( $1 3 , 080)  x Ratio of  1 981  to 
1 980 index of adjusted hour ly earnings where 1 9 77-100 ( 1 38 . 9 /1 2 7 . 3 )  -
$ 1 4 , 2 7 2 .  Med ical re lated cos ts in 1 980 ( $ 1 , 58 7 )  x Rat io o f  1 981 to 1980 
consumer price index for total med ica l care where 1 967=100 ( 295 . 1 / 26 7 . 2 )  
7/$ 1 , 753 . Tot a l  equa l s  $ 1 6 , 025 or $ 1 6 , 000 rounded to the neare st  $ 1 , 000 . 
- 6LS p roducer price index for total t ransportation equ ipment ,  1981 �F/68"'100 ) .  
- 6LS producer pri ce ind ex for total ttansport a t ion equipment , 1 9 78 �F/68= 100 ) .  
TO,ounded to neare s t  $ 1 , 000 . 
If/Rounded to neare s t  $ . 50 .  
-- For fue l and o i l : Rat io o f  1 981 to 1 9 78 mean 80/87 aviat ion gas 
cos t s  per ga l l on ( $ 1 . 85/$ . 89 ) .  Source : Refe rence 38 . For ma intenance : 
Ra t io o f  1981 to 1978 BLS indices o f  adjus ted hourly earnings where I!J7c100: 1 38 . 9 / 1 08 . 4 .  

. 

-- Rounded to  neares t $ 1 . 00.  
ll/For fue l  and oi l :  Ra t io of 1 981 to 1978  mean 1 00/ 1 30 avia t ion gas 
costs per gal lon ( $ 1 . 90 /$ . 9 1 ) .  Source : Reference 38. For maintenance : 
fz,e as footnote 11 above . . 

-- For fue l and o i l : Ratio o f  1 98 1  t o  1 9 78 mean j e t  type A fue l cos t s  
per ga l lon ( $ 1 . 70/ $ . 79 ) .  Source : Re ference 38 . For maintenance : Same 
f� footnote 1 1  above . 
--/We igh ted by a irborne hours per Reference 9 .  
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ltPPBNDI X  C 

p rogram Logi c of A� Esta blishfte nt C riteri a  

t The MilS establis bnmt cr i ter i a developed i n  this repor t f cx  non- towered 
and non-feder al tower ed air ports will be i ntegrated as a FORl'RAN 
s\.t)r outi ne i nto the Termi nal Area Fcxecast Data Sys ten .  This appendi x 
ou tli nes the progr am logic used to ccmpute the Phase 1 and II 
benef i t/ cos t  rati c:s i n  F igures 34 � and 34-B of C hapter VI. Note that 
be nef its and costs r el ating to f ree zing precipitatim and thundersto rm  
detecti en/ locati on are set ecJlal to zero.  At the date of thi s repor t , 

the t ypical AI«:B i nstall ation is not envi si oned by t he F� AWOS P rogr am 
O ffiO! to i ni ti all y i ncl ude these Serlsors . The pc ogram al so  rel i es  on 
na ti onal average val ues fo r PIPR and 'PC and ass uues no pro ximity · 
penal ti es or remoteness premi \IDS . In act ual pr acti oe ,  s i te- speci f 1  c 
val ues fo r P IFR and PC will be used and proximity penal ti es  and 
remoteness premi lIII.S will be impos ed , i f  appl icable. 
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.... 
VI 
N 

1 1  

FORTRAN I V  G I  R E L EA S E  2 . 0  MA I N  O/\ T E  = 8 3 1 4 3  081'3 91' 1 3 

0 0 0 1 
0 0 0 2  
0 0 0 3  
0 0 0 4 
0 0 0 5  

0 0 0 6  
0 0 0 7  
0 0 0 8 
0 0 0 9  
0 0 1 0  
0 0 1 1  
0 0 1 2  
0 0 1 3  

0 0 1 4  
0 0 1 5  
0 0 1 6  
0 0 1 7  
0 0 1 8  
0 0 1 9  
0 0 2 0  
0 0 2 1 

') , )  

C 
C 
C 
C 
� 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 

C 
C 

T H I S  P R O GRAM ( DS N = AWOS . F O R T ) I S  DES I GN E D  T O  C�MP U T E BATCH 
B E N E F I T / C O S T  RA T � Q S  F O R  AU T OMA T E D  W E A T H ER O B S ER V I tl �  
S Y S T EMS ( AWO S ) A T  NON- T OWER E D  A N D  N O N - FEDERA L T OWERED 
A I R P OR T S . W I T H M I N O R  MO D I F I C A T I ON S , T H I S  P RO GR AM C AN 
A L S O  B E  A P P L I ED T O  A I RP O R T S  DES I GNA T ED AS A T t T  D I SCON
T I N U A N C E  C A N D I DA T ES .  � E " E F I T / C O S T  L O G I C  I S  I N C L UD E D  
F O R  W I N D ,  T EMi ER A T U R E ,  DEW P O I N T . A L T1�ETER . C E I L I N G ,  
V I S I B I L I T Y AND L I GU I D  P R E C I P I T AT I O N  S� S O R S . WH I L E  
T H E  B EN E F I T / C O S T  L O G I C  FOR F R E EZ I � G  P R EC I P I T A T I O N  AND 
T HUNDER S T ORM S ENSOR S ARE A L S O I N C L U D E D , T H E I R  V A L U ES 
A R E  SUPPRESSED I N  T H I S  PROGRAM APPL I C A T I ON . 

A L L  D O L L A R  V A L U ES I N  T H I S  PROGRAM A R E  1 98 1  DO L L A R S .  

R E A L  L C C , MI NOR , M I N , ML I TN , ML L CL , I N S B EN , MLAP , NUMER 
DA T A  N I N ESI" 9 9 9 9 ' 1'  
I N T EGER Y , TOWRCD . SL OC I D  
R E A L *8 STA T E . R EG 
DIMEN S I O N  C I Ty ( 7 )  

----FE = FACI L I T I ES AND EQU I PMENT C O S T S  U N I Q U E  T O  EACH SENSOR : 
W I N D .  T EMP E R A T U R E/ DEWP O I " T , A L T I M E T E R ,  C E I L I N G .  V I S I B I L I TY ,  
L I Q U I D  P R EC I P I TA T I O N .  FR EEZ I N G  P R EC I P I TA T ION AND THUNDE� 
S TORM . W� I L E  PREFFE = 3 2 0 8  A N D  T H U N F E  = 2 0 1 6 0 . T H EY 
A R E  SUPPR �SSED I N  Til l S  PROGRAM APPL I CAT I ON . 

WI NDF E= 1 7 3 6 . 
TP DP F E = 1 4 08 . 
A L TMFE=3456 . 
CEI L FE = 36 4 3 3 . 
V I S I FE=24808 . 
P R E L F E = 1 1 9 2 .  
PREFFE = O . 
T HU N FE = O . 

----OM = L I Fe-CYCL E  O P ER A T I ONS A N D  MA I N T E N A N C E  C O S T S  UNIQUE 
T O  EACH S ENSOR : WI N D . T EMPER A T U R E / DEWPO I N T , A L T IM E T ER .  
C E I L I N G ,  V I S I B I L I TY ,  L I QU I D  P R EC I P I T A T I O N , FR E EZ I NG 
P R EC I P I TA T I ON AND THUNDERS T ORM . WHI L E  PREFOM = 4 7 9  
A N D  THUNON = 3 0 1 5 ,  THEY A R E  SUPPRESSED I N  T H I S  PROGRAM 
APPL IC A T ION . 

WI NDOM=26 3 . 
T P DPOM=2 0 7 .  
A L TMOM=5 1 8 .  
C E I L OM = 54 4 8 . 
V I S I OM =3 7 0 9 .  
P R E l OM = 1 7 5 .  
P R EFOM = O . 
T HUNOM = O . 
- - - - l C  = L I F E-CYC L E cos r UN I QUE T O  EACII SENSOR : W I N D ,  

� )  ( ) , )  ( ) I )  , )  

0 0 0 0 0 0 4 0  
0 0 0 0 0 0 50 
0 0 0 0 0 0 6 0  
0 0 0 0 0 0 7 0  

. 0 0 0 0 0 080 
0 0 0 0 0 0 9 0  
O O O O O t o o  
O GO O O  1 1  D. 
0 0 0 0 0 t 2 0 
0 0 0 0 0 1 3 0 
0 0 0 0 0 1 4 0 
0 0 0 0 0 1 50 
0 0 0 0 0 1 6 0  
0 0 0 0 0 1 7 0  
0 0 0 0 0 1 8 0  
0 0 0 0 0 1 9 0  
0 0 0 9 0 2 0 0  
0 0 0 0 0 2 1 0  
0 0 0 0 0�20 
0 0 0 C 0230 
0 0 0 0 0 240 
0 0 0 0 0 250 
0 0 0 0 0 2 6 0  
0 0 0 0 027 0 
0 0 0 0 0 280 
0 0 0 0 02 9 0  
0 0 0 0 0 3 0 0  
0 0 0 0 0 3 1 0 
0 0 0 0 0 32 0  
0 0 0 0 0 3 3 0  
0 0 0 0 0 3 4 0  
0 0 D 0 03 S 0  
0 0, 0 0 0 36 0  
0 0 0 0 0 3 7 0  
0 0 0 0 0 38 0  
0 0 0 0 0 3 9 0  
0 0 0 0 0 4 0 0  
0 0 0 0 0 4 1 0  
0 0 0 0 0 4 2 0  
0 0 0 0 0 4 3 0  
0 0 0 0 0 4 4 0  
0 0 0 0 0 4 5 0  
0 0 0 0 0 4 6 0  
0 0 0 0 0 4 7 0  
0 0 0 0 0 480 
0 0 0 0 0 4 9 0  
O O O O D S !}O 
0 0 G O O S 1 0  
0 0 0 0 0 520 
O O C O O S 3 0  
0 0 0 0 0 5 4 0  
0 0 0 0 0 5 5 0  

t )  . )  



.... 
VI 
I...: 

c c ( c ( ( c c 

FORTRAN I V  G l  RE L EASE 2 . 0  MA I N  DATE = 8 3 1 4 3  081'39' 1 3  

0 022 
0 023 
0 024 
0 0 25 
0 026 
0 027 

' 0 028 
0 02 9  

0 0 1 0  

O O l l 

0 0 32 

0 0 3 3  

0 0 34 

0 0 3 5  

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 
C 

C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 

T EMPERA TUR E/DEwr O l N T .  A L T I MET ER . CEI L I HG .  V I S I B I L I TY .  L I QU I D  
P R EC I P I T A 1 I ON .  FR EEZ I N G PREC I P I T A T I O N  A N D  THUNDERS T ORM . 

W I N Dl C =W I HD F E 4 W I H DOM 
T P DP L C = T PDP F E + T P DP ON 
A L TML C =A l TMF E+ A l TMOM 
C E I l l C : C E I l F E + C E I LO� 
V I S I l C � V I S I FE+V I S I OM 
P R E l l C=PREl FE+PR E l OM 
PREFLC:PREFFE+PR E FOM 
THUN l C = THUN FE+THUHOM 

F IXED = F IXED L I F E- CYCLE COS T S  COMMON TO ANY SYS T� 
FIXED = 4 9 6 1 7 .  

COMM = OPT I ONAL COMMU N I C A T I ONS 

COMM=2 1 53 5 . 

lCC = TOT AL L I F E-CYCL E COST OF A G I V EN SYST EM 
OVER A 1 5-YEAR ECONOMI C L I F E .  

lCC=WINDlC+ T P OP l C +AlTMl C + CE I l l C + V I S I l C+PREt tC+PREFlC 
t+THUNLC+F IXED+CONM 

D = OMB-PRESCR I BED D I SCOUNT RATE 

0= . 1 0  

--ITN � ANNUAL I T IN ERANT OPERAT IONS BY USER C L A S S  
PER T A F .  - - l C l  = ANNUAL l ri C A L  O P ERA T I ONS BY USER 
CLASS P ER TAF . AP = T O T AL AH"U A L  IN S T Rm : EHT APPROACHES 
P ER TAF. GAAP = GA ANNUA L I H S TRUMENT APPROACHES P ER 
T A F .  "LAP = MI L I T ARY ANNUAL I NSTRUMENT APPROACHES P ER 
T A F .  

DIMEN S I ON A C I TH ( 1 5 ) . A T I TN C 1 S ) . GA I T N ( 1 5 ) . Ml I TNC 1 5 ) .  
tGALCL ( 1 5 ) . Ml lC l ( I S ) . AP ( t 5 ) , GAAP ( I S ) . ML AP C I S ) 

ARPORT = A I RPOR T NAME 

DIMENSI ON ARPOR T C I I )  

CR I T I C A L  VA L U ES : V A L U E  O F  A ST A T I S T I CAL 

.., 

l I FE ( VAll I F ) ,  U N I T  CO S T  OF A S T A T I ST I C A L  SER I OUS I NJURY 
( CS T S I N ) ,  UN I T COST O F  A S T 4 T I ST I CAl M I NOR I NJ URY 
( C S TM I N ) .  R E P L A C EMEN T V A L U E  OF A �A A I RC R A F r ,  N E T  O F 
TURBOJ ETS/FANS ( DESTRY ) . R E S T OR A T I ON COS T O F  A 
S U 8 S T A H �I A l l Y- D AMAGED GA A I R C R A F T . H E T  O F  T UR B O J E T S /  
F A N S  ( SUBDAM ) . R E S T OR A T I ON C O S T  O F  A M I N O R L Y-DAMAGED 
GA A I RCRAF J .  H E T  OF T U R BO J E T S / F A N S  ( M INOR ) .  

( 

0 0 0 0 056 0 
O O O O @ 5 7 0  
0 0 0 0 0580 
0 0 0 G 0 5 9 0  
0 0 0 0 0 6 0 0  . 
0 0 0 0 0 6 1 0  
0 0 0 0 0 6 2 0  
0 0 0 0 0 6 3 0  
0 0 0 0 9 6 4 0 '" 
0 0 0 0 06 5 0  
0 0 0 0 06 6 0  
0 0 0 0 06 7 0  
0 0 0 0 06 8 0  
to O O o " o  
0 0 0 0 0 7 0 0  
0 0 0 0 0 7 1 .0 
0 0 0 0 07 2 0  
0 0 0 0 0 1 3 0  
0 0 0 0 07 4 0  
0 0 0 0 0 75 0  
0 0 ;) 0 0 7 6 0  
0 0 0 0 0 7 7 0  
0 0 0 0 0 78 0  
0 0 0 0 0 7 90 
0 0 0 0 0 8 0 0  
0 0 0 0 08 1 0  
0 0 0 0 0820 
0 0 0 :; C8 3 0  
0 0 0 0 08 4 0  
0 0 0 0 08 5 0  
0 0 0 0"085 0 
0 0 0 0 08 1 0  
0 0 0 0 0880 
0 0 0 0 08 9 0  
0 0 0 0 0 90 0  
0 0 C !) 0 9 1 0  
0 0 0 3 0 9 2 0  
0 0 0 0 0 93 0  
0 0 0 0 0 94 0  
O C 0 0 0 95 0  
0 0 0 0 0 96 0  
0 0 0 0 el 9 1 0  
0 0 0 0 0 980 
0 0 0 0 0 9 9 0  
0 0 0 0 1 0 0 0  
0 0 0 0 1 0 1 0  
0 0 0 0 1 02 0  
0 0 0 0 1 0 3 0 
0 0 0 0 1 0 4 0  
0 0 0 0 1 0 5 0  
0 0 0 0 1 0 6 0  
0 0 0 0 1 0 1 0  

( ( 



..... 
VI 
Jl-

) 

FORT RAN I V  G I  REL EA S E  2 . 0  

C 

MA I N DA T E  = 81 1 4 1 08/39/ 1 3  

0 0 36 
0 0 17 
0 0 38 
0 0 3 9 
0 0 4 0  
\l U't 1 

0 0 4 2  

0 0 4 3  

0 04 4  

0 04 5  

0 04 6  

0 04 7  

0 048 
0 0 4 9  
0 0 5 0  
0 0 5 1  
0 0 52 

:) ) 

C 
C 
C 
C 

C 
C 
C 

C 
C 
C 
C 

C 
C 
C 
C 

C 
C 
C 
C 
C 

C 
C 
C 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 

VAL L I F=58 0 0 0 0 . 
C S T S I N =4 2 0 0 0 .  
CSTM I N = 1 6 0 0 0 . 
DESTRY=5 0 0 0 0 . 
SUB DAM = 1 6 0 0 0 , 
M I N O R =8 0 0 0 . 

P A I F D  = PROBAB I L I TY O F  AVER T I N G  A GA I N S TRUMENT FL I GH T  
D I S R UP T I O N  ( DEC I MAL ) 

P A I F D= . 1 0  

C I FD = UN I T  COS T O F  A GA I N S T RUMENT F L I GH T  D ISRUP T I ON 

C I FD = 9 3 .  

F I A  = F R A C T I O N  O F  T O T A L  G A  I T I tl ER A N T  O P E RA T I O N S  T HA T  ARE 
ARR I VA L S  ( DECIMA L ) 

F I A = . 5 0 

FVC = FRAC T I O N  O F  GA I T I N ERANT ARRIVALS CONDU C T E D  I N  � 
V I SUAL COHD I T IONS ( DEC I MAL ) 

FVC = . 968 

F O  = FRAC T I O N  OF GA I T I N ERANT ARR I VALS T HA T  CAN 
BE EXP ECTED T O  OVERF�Y I N  THE A BSENCE OF A 
WEA T HER OBSERVAT I ON ( DEC IMAL ) 

FO = . 1 95 

CAO = U N I T  COST O F  AN OVERFL I GHT 

CAO= . 7 0 

QUAL - = COUNT ER S  FOR NUMBER O F  L O CA T I ONS HAV I NG 
PHASE I I  B/C RAT I O S  OF L ESS T HAN . 5 0 ,  . 50 T O  . 9 9 ,  
1 . 0 0  T O  1 . 4 9 ,  1 . 5 0  T O  1 . 9 7 .  AND 2 . 0 0  OR GREA T ER .  

QUA L A = O . 
QUA L B = O . 
QUA L C = O . 
QUA L D = O . 
QUA L E: O . 

L O C I D  AND S L OC I D  = LOCA T I ON I DEH T I F I ER CODES FROM T A F  
A N D  S C I  F I L E S .  R E S P EC T I V E L Y .  T OW�CD = TOWER COD E .  
P I FR A " D  RP I F R = P R O B A S l l I r V  ( � )  O F  WE4 T H ER B E L OW V F R  M I N IMA . 
PC A N D  RPC = P R O B A B I L I T Y ( % )  O F  W EA T HER BEL OW I FR M I N IMA . 
T A F  I DEN1 : DO D S N = FAA I 1 4 . T A f8 0 . F I NA l . OC T I 882 . L O C I D . DA T A . 

. )  ) ) .  ") ) ) 

O O O O I O S O  
0 0 0 0 1 0 9 0  
O O Q O  1 1  0 0  
0 0 0 0 1 1 1 0 
0 0 0 0 1 1 20 
0 1! 0 0 1 1 3 0  
0 0 0 0 1 1 4 0  
0 0 0 0 1 1 50 
0 0 0 0 1 1 6 0  ... 

0 0 0 0 1 1 1 0  
0 0 0 0 1 1 8 0  
0 0 0 0 1 1 9 0  
0 0 0 0 1 20 0  
0 0 0 0 1 2 1 0  
0 0 0 0 1 22 0  
0 0 0 0 1 23 0 '  
0 0 0 0 1 24 0  
0 0 0 0 1 2 5 0  
0 0 0 0 1 28 0  
0 0 0 0 1 27 0  
0 0 0 0 1 28 0  
0 0 0 0 1 2 9 0  
0 0 0 0 1 30 0  
O O O C l l l O  
0 0 e O l 120 
0 0 0 0 1 33 0  
0 0 0 0 1 34 0  
0 0 0 0 1 35 0  
0 0 0 0 1 36 0  
0 0 0 0 1 37 0  
0 0 0 0 1 38 0  
0 0 0 0 1 3 9 0  
0 0 0 0 1 4 0 0  
0 0 0 0 1 4 1 0  
0 0 0 0 1 42 0  
0 0 0 0 1 4 3 0  
0 0 0 0 1 44 0  
0 0 0 0 1 45 0  
0 0 0 0 1 46 0  
0 0 0 0  1 4 ;  u �  , 
0 0 0 0 1 48 0  
0 0 0 0 1 4 9 0  
0 0 0 0 1 50 0  
0 0 0 0 1 5 1 0  
0 0 0 0 1 52 0  
0 0 0 0 1 5 3 0  
0 0 0 0 1 54 0  
0 0 0 0 1 55 0  
0 0 0 0 1 56 0  
0 0 0 0 1 57 0  
0 0 0 0 1 580 
0 0 0 0 1 5 9 0  

) ) 



c 

..... 
VI 
VI 

c c c c c c ( 

FORTRAN IV 6 1  REL EAS E  2 . 0  MA I H  DA T E :: 8 3 1 4 3  08.13 9.1 1 3  

0 05 3  
0 05� 
0 05 5  
0 056 
0 0 57 
D O SS 

0 0 5 9  
0 0 6 0  
0 0 6 1 
0 0 6 2  

0 06 3  
0 0 6 �  

0 06 5  
0 066 
0 06 7  

0 06S 

0 0 6 9  

0 0 7 0  

0 0 7 1 

0 0 7 2  
0 0 7 3  

C 
C 
C 
C 
C 

C 
C 
C 

C 
C 
C 
C 

C 
C 
C 
C 

C 
C 
C 
C 

C 
C 
C 
C 

c 
C 
C 

UH I T :: 34 0 0 -4 . VOL � S E R =W54 2 4 4 , L A 8 E L : ( . HL ) . DI S P :: ( O L D , K E EP ) .  
DC n = ( R ECFM = F , L R ECL = 7 4 2 0 , B L K S I Z e = 7 4 2 0 , DEN = 3 )  
S C I  I D ENT : DD DSN = F AA I 1 6 . S AM . P 3 4 1 . V F R I FR . NOH T WR . S CI . DA T A .  
D I SP =SHR 

R EA D ( 1 0 . 1 0 ) S l OC I D , RP I FR , RP C  
1 0  FORMAT C A4 . F5 . 2 . 1 X . F 5 . 2 ) 

P R I N T 2 0  
2 0  FORMA T ( ' - ' . 6 0 X . ' F I GU R E  34-A ' )  

P R I H T l O  
3 0  FORMA T C ' - ' . 28X . ' R ES U L T S O F  APP L Y I N G C R I T ER I A  T O  ' 

t ' NOH- T OWERED AND N O N - F [DERAL l OW E R E D  A I R P OR T S ' ) 
PR I N T 4 0  

4 0  FORMA T C ' - ' , 95X. ' LC ' . 7X . ' L C ' , 4X , ' GA + Ml ' )  
P R I NT 5 0  

5 0  FORMAT C '  ' , 9 3X . ' SA F ETY ' . 3X , ' EF F I CY ' . 2X , ' A I AS ' , 3X ,  
t ' PHASE ' , 3X , ' PHAS E ' ) 

PR I N T 6 0  
6 0  FORMAT C '  ' , 7X , ' REG ' , 3X , ' LOC ' , 6X , ' A I RPORT HAnE ! , 3� , ' CI TY ' , 

t I 9X , ' S T ' , 5X , ' BENS ' , 5X , ' B EHS ' , 3X , ' YR " , 3X , ' I  B/C I ' . 2X ,  
t ' l l  B.lC I ' )  

PR I N T 7 0  
7 0  FORMA T (  , _ , ) 
8 0  CON T I N U E  

BCI � P HA S E  I B EN E F I T/COST RA T I O .  I N I T I A L IZED AT O .  

BCI : O . 

COUNT : SUM O F  GA \ AND M I L I TARY ANNUAL INSTRUMENT 
APPROACHES IN YEAR 1 .  I N I T I A L IZED AT O .  

COUNT : O . 

Y : EACH YEAR ·OF A SYSTEM ' S  ASSUMED USEFUL L I F E  
O F  1 5  YEARS 

Y: I • .  

COMB EN :: ANHUAL BEN E F I T  T O  E I T H E R  T H E  A IR CARR I ER 
O R ,  R E P EAT O R , A I R  TAXI USER C L A S S E S . I H I T I A L I ZE D  AT O .  

COMBEH:O . 

A I A - : PROJ ECTED ANNUAL INST RUMENT APPROACHES O F  �A 
AND M I L I T A R Y  U S E R  C L A S S E S . I N I T I A L I Z ED A T  O .  

A I AG :: O . 
A I AM = O . 

ANSAFB : GA AND MI L I TARY SAFETY B EN E F I T S  I H  YEAR Y .  
I N I T I A L I ZE D  A T  o .  

... 

( 

0 0 0 0 1 6 0 0  
0 0 0 0 1 6 1 0  
0 0 0 0 1 62 0  
0 0 0 0 1 6 3 0  
O Ou O 1 64 0  
0 0 0 0 1 6 5 0  
0 0 0 0 1 6 6 0  
0 0 0 0 1 6 7 0  ... 
0 0 0 0 1 68 0  
0 0 0 0 1 6 9 0 
0 0 0 0 1 7 0 0  
0 0 0 0 1 7 1 0  
0 0 0 0 1 7 2 0  
0 0 0 0 1 7 3 0  
0 0 0 0 1 7 4 0  
0 0 0 0 1 75 0  
0 0 0 0 1 7 6 0  
0 0 0 0 1 7 7 0  
0 0 0 0 1 78 0  
0 0 0 0 1 709 0  
0 0 0 0 1 8 0 0  
0 0 0 0 1 8 1 0  
0 0 0 0 1 82 0  
0 0 0 0 1 83 0  
0 0 0 0 1 8 4 0  
0 0 0 0 1 8 5 0  
0 0 0 0 1 8 6 0  
0 0 0 0 1 87 0  
0 0 0 0 1 88 0  
0 0 0 0 1 8 9 0  
0 0 0 0 1.9 0 0  
0 0 0 0 1 9 1 0  
0 0 0 0 1 92 0  
0 0 0 0 1 93 0  
0 0 0"0 1 94 0  
0 0 0 0 1 9 5 0  
0 0 0 0 1 96 0  
0 0 0 0 1 97 0  
0 0 0 0 1 98 0  
0 0 0 0 1 9 S O  
0 0 0 0 2 0 0 0 
0 0 0 02 0 1 0  
0 0 0 0 2 0 2 0  
0 0 0 0 2 0 30 
0 0 0 0 2 0 4 0  
0 0 0 0 2 0 50 
0 0 0 0 2 0 6 0  
0 0 0 1: 2 0 7 0 
0 0 0 0 2 0 8 0  
0 0 0 0 2 0 9 0  
0 0 0 0 2 1 0 0  
0 0 0 0 2 1 1 0  

c C 1 



.J1 0\ 

) 

FORTRAN I V  G I  R E L EA S E  2 . 0  

C 

MA I N  DI. T E  = 83 1 \ 3  031'391' 1 3  

0 0 7 4 

0 0 7 5  

0 07 6  

0 0 7 7  
0 0 78 
0 0 7 9  

0 08 0  

0 0 8 1  

0 082 

0 0 8 3  
0 084 
0 085 
0 08 6  
0 03 7  
0 088 
.0 0 8 9  
0 0 9 0 
0 0 9 1  
0 0 92 
0 0 9 3 
0 0 94 
0 0 9 5  
0 0 96 
0 0 9 7  

0 0 98 

0 0 9 9  

) ) 

ANSAFB = O .  
c 
C AN D E l B = GA AND M I L I T A RY FL I GH T  D I SRUP T I ON BEN EF I TS 
C I N  YEAR Y .  I N I T I A L I ZED AT O .  
C 

ANDEL B = O . 
C 
C ANDDEH = SUM O F  AN5AFB AND ANDEL B . I HI T I AL I Z ED A T  O .  
C 

ANDBEN = O . 
C 
C ---LCY = L I F E-CYC L E  B EN EF I T S  FOR EFf I C I ENCY ( DE l L eY ) . 
C S A F E T Y  ( SAFLCY ) A�D T O T A L  ( TO T L CY ) . I N I T I A L IZED A T  O .  
C 

C 

C 

D E l l CY = O . 
SAFlCY = O . 
T O T l CY= O .  

9 0  READ( " . I O O . EHD=2 6 0 ) R EG . ST A T E . C J TY . ARPORT . l O C I D . rOWRCD , 
tAC I T N . AT I T N . GA I T N , GA l C l , ML I T H . ML lC l . GAAP , ML A P , AP 

1 0 0  FORMA T ( A 5 , A5 , 6 A4 , 42 , 1 0 44 , A 2 , A4 , I OX . I I , 1 7 ( 1 0 0 X ) , 92X , 
t I 5 F 9 . 0 . 4 5X , 1 5 F9 . 0 , 45X . 1 5F 9 . 0 , 45X , 1 5F9 . 0 , 45X . 
t I 5 F9 . 0 , 4 5X . 1 5 F 9 . 0 , 9 ( I O OX ) . 4 5X . 1 5F9 . 0 , 4 5X . 
t I 5F9 . 0 , 45X . 1 5 F9 . 0 )  , 

C MIN = CONTROL FOR AVA I L AB I L I TY O F  M I N I MA FROM 
C S C I  DATA F I L E : 0 = HO ; 1 = Y E S . 
C 

M I N =  1 .  
C 

I F ( T OWRCD . H E . 0 . AND . T OWR C D . H E . 7 . A H D . TOWRCD . H E . 9 )  GO T O  9 0  

C 

1 1 0 I F ( L OC I D . l T . Sl OC I D )  GO T O  1 1 0 
I F ( L OC I D . EQ . S l OC I D )  GO T O  1 4 0 
READ( 1 0 , 1 0 . END= 1 2 0 )  SLOC I D . RP I FR . Rrc 
GO TO 1 ' 0 

1 20 S l O C I D=HI HES 
GO T O  ' 1 0 

1 30 C O N T I N U E  
M I N  = O .  
r I FR =  1 3 . 5  
P C = 4 . 95 
GO TO 1 5 0  

1 40 CONT INUE 
P I FR=RP I FR 
PC =RPC 

C TOTOPS = T O TAL A I RCRAF T O P E RA T I ONS I N  Y EAR Y 
C 

C 
1 50 T O T O P S =ACITN ( Y ) +A T I TH ( Y ) + GA I T H ( Y ) .GALCL ( Y ) . Ml I T " ( Y ) +M l l C l ( Y )  

I F ( TOTOPS . N E . O )  GO T O  1 6 0  

I )  , ) ) , ) " ) ) 

0 0 0 0 2 1 20 
O C 0 0 2 1 3 3 
0 0 0 0 2 1 4 0  
0 0 0 0 2 1 5 0 
0 0 0 02 1 6 0 
0 0 0 0 2 1 1 0 
0 0 0 0 2 1 3 0  
0 0 0 0 2 1 9 0 
0 0 0 0 2 2 0 6  
0 0 0 :122 1 0  
0 0 0 0 2220 
O !l 0 0 2 � 3 0  
0 0 0 0 22 4 0  
0 0 0 0 2 2 5 0  
0 0 0 0 226 0 
0 0 0 0 2 2 7 0  
0 0 0 0 2280 
0 0 0 0229"0 
0 0 0 02 3 U I  
D O  1l1!?:3, I 0 
0 0 0 0 2�2 0  
0 0 0 0 2 3 3 0  
0 0 0 0 2 3 4 0  
0 0 0 0 235� 
0 0 0 0 2 3 6 0  
0 0 :1 02 3 7 0  
0 0 0 0 2 3 8 0  
0 0 0 02 3 9 0  
0 0 0 024 0 0  
0 0 0 0 24 1 0  
0 0 0 0 2 4 2 0  
0 0 0 0244 0 
0 0 0 0 24 6 0  
0 0 0 0 24 7 0  
0 0 0 02430 
0 0 0 0 2 4 9 0  
0 0 0 02 5 0 0  
O O O C 2 5 1 0  
0 0 0 02520 
0 0 0 C2 5 3 0  
0 0 0 0 2 5 4 0  
0 0 C 02 5 5 0  
0 0 0 0 2 5 6 0  
0 0 il 02 5 7 0  
0 0 0 0258 0 
0 0 0 0 2 5 9 0  
0 0 0 0 26 0 0  
0 0 0 0 26 1 0  
0 0 0 0 2 6 2 0  
0 0 0 0 2 S 3 0  

. 0 0 0 02 6 4 0  
0 0 0 0 2 6 5 0  

\ )  ) 



� 
.,. 
..... 

c c c c c c - c c 

FORTRAN I V  G I  REL EA S E  2 . 0 MAI N  DATE = 8 3 1 4 3  08/39/ 1 3  

0 1 0 0 
0 1 0 1  
0 1 02 

1 0 3 
1 0 4  
1 05 
1 06 
1 07 
1 08 
1 0 9  
1 1 0 
1 1 1  
1 1 2 
1 1 3 
1 1 4 
1 1 5 

0 1 1 6 

0 1 1 7 

0 1 1 8 

0 1 1 9  

0 1 2 0  

0 1 2 1  

0 1 22 

0 1 2 3  

0 1 24 
0 1 25 

C 
C 
C 
C 
C 
C 
C 

C 
C 
C 

C 
C 
C 
C 

C 

C 

GO T O  2 1 0  
1 6 0  CONT INUE 

A I AG = ( GA I T H ( Y ) * . 5 ) *« P I FR-PC )/ 1 0 0 ) *( . 8- ( . S * ( GA I TN ( Y )  
£/ T O TOPS » ) 

I F ( A I AG . EQ . O . OR . GAAP ( Y ) . EQ . O )  GO T O  1 7 0 
GO T O  1 8 0  

1 7 0  A I AM=MLAP ( Y )  
GO TO 1 90 

1 80 CONT I N U E  
A I AM= ( A IAG/GAAP ( Y » *ML AP ( Y )  

1 9 0  CONT I N U E  
I F ( AP ( Y ) . NE . O )  G O  T O  2 0 0  
A I AG = O . 
A I AM= O . 
M I H = I .  

2 0 0  CON T I NU E  
I F ( Y . EQ . l )  COUNT = A IAG+A I AM 

---SAF = AHNUAl SAFETY B EN EFI T S  T O  T H E  GA AHD M I L I T ARY 
USER C L AS S ES BY SENSOR : W ! � � .  T EMPERATURE/ D EW P O I HT . 
C EI L IHG/V I S I B I L I TY .  PREC I P I TA) I OH AND THUNDERST ORM . 
FOR PURPOSES O F  T H I S  FROGRAM APP L I C A T I ON , THHSAF I S  
SUPPRESSED . 

W I H SA F= « ( 8*VAL L I F ) + ( 1 3 *CS1 S t t� ) . ( 4 7 *CSTMt H ) + ( 1 5*DESTRY ) 
t+ C I 6 2 ·SUBDAM ) + ( I .MIHOR » / l a O ) * « . O O � 0 0 37 0 4*( GA I T N ( Y ) +  
£ML I T N ( Y » ) + ( . 0 0 0 0 022� 2*C GAL Cl ( Y ) +M L l Cl ( Y » ) 1  

C L V S A F = « ( 6 3 ·V A L L I F ) + ( 25 �C S T S I N ) + ( 1 7 *CSTMI H ) + ( 3 5 *DESTRY ) 
£+ ( 1 7 .SUBDAM ) + ( 0 *M 1 NOR » / 52 ) * . 0 0 0 08 6 5 * ( A IA G + A I AM )  

THNSA F = « C O *VAL L I F ) + C O *CSTS I H ) + ( I �CSTMI H ) + ( O *�ESTRY ) 
£+ C 3*SUBDAM ) + ( 0 *M I HOR » / 3 ) * ( C . 0 0 0 0 0 0 02 9 * C GA I T N C Y ) +  
£Ml I T N ( Y » ) + C . 0 0 0 0 0 0 0 1 7 * ( GAlCL C Y ) +M l l C L C Y » » 

TPDSAF= « ( 0 *VA L l I F ) + ( 0 *CSTS I H ) + ( 4 * C S T M I H ) + ( 0 *DES T RY ) 
£+ ( 7 *5UBDAM ) + C O lMI NOR » / 7 ) *« . O O O O P 0 1 0 1 * ( GA I T N ( Y ) + 
£ML I T H C Y » ) + ( . 0 0 0 0 0 0 0 6 * ( GALCL ( Y ) +M l L C l C Y » » 

P RESAF= ( C ( 0 *VA L L I F ) + ( 2*CS T S I H ) + ( O �CS TMIN ) + ( I ·DE5TRY ) . 
t+ ( 4 *SUBDAM ) + ( O *MINOR » /5 ) *« . 0 0 0 0 0 0 1 1 3 * ( GA IT N ( Y ) +  
tML I TN ( Y » ) + ( . 0 0 0 0 0 0 0 6 7 * ( GALCL ( Y ) +ML l CL C Y » » 

THNSAF= O . 

ANSAFB = ANNUAL S A F ETY B EN E F I T S  

ANSAFB=WINSAF+TPDSAF+ClVSAF +PRESAF+THNSAF 

HUMER = NUMERAT OR I N  RAT I O  FOR COMP U T I NG A I R  CARR I ER 
AND A I R  TAXI B EN EF I T S . 

HUMER=ACI TH C Y ) +AT I T H ( Y )  

I FC HUMER . GT . 30 0 0 )  HUMER = 3 0 0 0  
COMBEN = ( NUMER/ 3 0 0 0 ) *9548 

-., 

c 

0 0 0 0 26 6 0  
0 0 0 0 26 7 0  
0 0 0 0 26S0 
0 0 0 02 6 9 0  
O O·!) C 27 0 0  
0 0 0 027 1 0  
0 0 0 02 7 2 0  
0 0 0 0 27 3 0  ... 
0 0 0 02 7 4 0  
0 0 0 02 7 50 
0 0 0 02 7 6 0 
0 0 0 02 7 7 0 
0 0 0 02 7 8 0  
0 0 0 02 7 9 0  
0 0 0 0 280 0  
0 0 0 0 28 1 0  
0 0 0 02820 
0 0 0 02830 
0 0 0 02340 
0 0 0 0 28� 0 
0 0 0 0 286 0 
0 0 0 0 2 8 7 C  
0 0 0 0 2880 
0 0 0 0 28 9 0  
0 0 0 0 2 9 0 0  
0 0 0 02 9 1 0  
0 0 0 0 2920 
0 0 0 0 :! 9 3 G-
0 0 0 02 9 4 0  
0 0 0 02 9 5 0  
0 0 0 02 9 6 0 
0 0 0 02 9 7 0  

: : ::�;�g 
0 0 a 0 3 0 0 0  
0 0 0 0 3 0 1 0  
0 0 0 0 3 0 2 0  
0 0 0 0 3 0 3 0  
0 0 0 0 30 4 0  
0 0 0 0 3 0 5 0  
0 0 0 0 3 0 6 0  
0 0 0 0 3 0 7 0  
0 0 0 0 3 0 8 0  
0 1! 0 0 3 C 9 0  
0 0 0 0 3 1 0 0  
0 0 1) 0 3 1 1 0  
0 0 0 0 3 1 2 0  
0 0 0 0 3 1 3 0 
0 0 0 0 3 1 4 0  
0 0 0 0 3 1 50 
0 0 0 0 3 1 6 0  
0 0 0 0 3 1 7 0  

c c .., 



.... 
VI 
::» 

J 

FORTRAN I Y  G I  REL EASE 2 . 0  MA I N  D A T E  = 8 3 1 4 3 081'39" 3 

0 1 26 

0 1 2 7  

0 1 28 

0 1 2 9  

0 1 30 
0 1 3 1  
0 1 32 

0 1 33 

0 1 34 

0 1 35 

0 1 36 

0 1 37 
0 1 38 
0 1 39 
0 1 4 0  
0 1 4 1  

0 1 4 2  

0 1 4 3 

0 1 4 4  

) :) 

c 
C 
C 

C 
C 
C 
C 

c 
c 
c 

c 
C 
C 

C 

c 
C 
C 
C 
C 

C 

C 
C 
C 
C 
C 
C 
C 

c 

, 

INS8EH = ANNUAL BENEF I T S  O F  AVER T ED GA AND MI L I T ARY 
I NO; T RUMEN T FL I Gil T 01 SRUP TI ONS 

I N S B EN = ( A I AG + A I A M ) *PA I F O*C I F D 

V I S8EN=ANNU � l  B EN E F I TS O F  AVER T E D  GA AND M I L I TARY V IS U A L  
F L I GHT DI SRUP T I ON S  

Y 1 S 8 EH = F IA*FVC · F O ·CAO � ( C GA I TN ( Y ) +M L L C l ( Y » + « GALCl ( Y ) +  
tNl l CL C Y )  ) * . 6 )  ) 

ANDELB = T O T A L  EF F I C I ENCY B EN EF I T S  

ANDEL8 = CON8 E N + I N S B EN +V I SBEH 

ANDBEN = TO T A L  ANNUAL BENEF I T S  

AHDBEN =ANSAFB+ANDE L B  

SAFlCY=S A F l CY+ ( AHSAFB*( I I' « I + D ) M *Y- . 5 » ) 
D E l L CY=DEL L CY+ ( AHDEL B * ( I I' ( C I + O ) **Y- . 5 » ) 
T O T L CY = T O T L CY + ( ANDBEH * ( I / ( C I + O ) **Y- . 5 » ) 

A R  = R EC I PROCAL O F  PROXI M I TY PENALTY OR R EMO T ENESS 
PREM I UM . FOR PURPOSES OF T H I S  P ROGRAM A P P L ICAT I O N , 
AR I S  ASSUMED EQU A L  T O  I .  

AR= 1 .  

I F C Y . N E . I )  GO T O  2 1 0  

--BEN = P ER OPERA T ION BENEF r r s  ( FOR PHASE I ) ,  APP L I ED 

... 

TO L I F E-CYC L E  I H F l A T O R  F A C T OR . BY S ENSOR : W I ND . T EMP
ERATURE/ DEW P O I N T . A L T IM E T ER . C E I L I NGI'V I S I B I L I T Y ,  PRE
C I P I T A T I ON AND THUNDER S T ORM . FOR P URPOSES OF THIS P R OGRAM 
APP L I CAT I O N . THNBEN IS S U P P R ES S E D . 

W I N B EH = ( . 2 6 2 4 * ( GA I T N ( I ) +Ml I TN C I » ) + ( . 1 5 7 S * ( GALCt (J ) +M L L C L  
t ( I » ) \ 

TPDBEN = ( . 0 0 25 * ( GA I TN C I ) +ML I T tl ( I » ) + ( . 0 0 1 5 *( GALCl ( I ) +ML l C L  
t ( I » ) 

A L TBEH= . 1 488 * ( G � I TH ( I ) +ML I TN ( I »  
I F( GAAP C 1 ) . EQ . 0 . AN D . ML AP ( I ) . EQ . 0 )  A L T B EN = O . 
CLVBEN= I . 0 6 4 * ( GA I TN ( I ) +Ml I T H C I »  
I F ( GAAP ( I ) . EQ . O . AND . ML AP ( I ) . EQ . O )  C l V B EN =O .  
P R EB EN = C . 0 0 4 5* ( GAI T N ( I ) +M L I T N ( I » ) + ( . 0 027 * ( GA L Cl ( I ) +ML L e L  

t ( I » ) 
THNBEN = ( . 0 0 0 7 * ( GA I TN ( 1 ) .M l I T H ( I » ) + ( . 0 0 04 * ( GhLC l ( I ) +M L L C L  

t( I » ) 
THNBEN = O . 

BC I = « ( COMBEH*7 . 97 6 ) + (.( W I N BEH + T PDBEN+A L T B EH + C L VBEN f PR EBEN. 

. ) 
oJ • 

) ) ) \ ,  } ) 

0 0 0 0 3 1 8 0  
0 0 0 0 3 1 9 0 
0 0 0 0 32 0 0  
0 0 0 0 32 1 0  
0 0 0 0 3220 
0 0 0 0 3230 
0 0 0 0 3 2 4 0  
0 0 0 0 32 5 0 ..-
0 0 0 0 32 6 0  
0 0 0 0 32 7 0  
0 0 0 0 3280 
0 0 0 0 3290 
0 0 0 0 3 3 0 0  
0 0 0 0 33 1 0  
0 0 0 0 3 320 
0 0 0 0 3 3 3 0  
O C 0 0 3 3 4 0  . 
0 0 0 0 33 5 0  
0 0 0 0 3 36.0 
0 0 0 0 3 3 7 0  
0 0 0 0 3380 
0 0 0 0 3 3 9 0  
0 0 0 03 4 0 0  
0 0 0 0 34 1 0  
0 0 0 0 3420 
0 0 0 C 34 3 0  
0 0 0 0 3440 
0 0 0 0 34 5 0  
0 0 0 0 346 0 
0 0 0 0 34 7 0  
0 0 0 0 348 0 
0 0 0 0 34 9 0  
0 0 0 0 3 50i) 
0 0 0 0 3 5 1 0  
0 0 0 0 3520 
0 0 0 0 3 5 3 0  
0 0 0 0 35 4 0  
0 0 0 0 3 5 5 0  
0 0 0 0 35 6 0  
0 0 0 0 357 0 
e Q 0 0 3 58 0  
0 0 0 0 3 5 9 0  
0 � C 0 3 6 0 0  
0 :) 0 0 3 6 1 0  
0 0 0 0 3 6 2 0  
0 0 C :! l 6 3 0  
0 0 0 0 36 4 0  
0 1) 0 0 36 5 0  
0 � 0 0 16 6 0  
O O :t e l 6 7 0  
O D O G 36 8 0  
0 0 0 0 36 9 0  

) ) 



c 

.... 
VI \0 

c c c c c ( 1 
C 

FORTRAN IV G 1  REL EASE 2 . 0  MA I N  DAT E = 8 3 1 4 3 08/ 3 9/ 1 3  

0 1 4 5  
0 1 4 6  
0 1 4 7  

0 1 48 

0 1 4 9  
0 1 50 
0 1 5 1  
0 1 52 
0 1 5 3  
0 1 54 
0 1 55 
0 1 56 
0 1 57 

0 1 58 

0 1 5 9  

0 1 6 0  
0 1 6 1  
0 1 62 
0 1 6 3  

0 1 6 4  

0 1 65 
0 1 6 6 
0 1 6 7  
0 1 68 
0 1 6 9  
0 1 7 0 
0 1 7 1 
0 1 7 2  
0 1 7 3  
0 1 7 4  
0 1 7 5  
0 1 7 6  

0 1 7 7 
0 1 78 

0 1 7 9  
0 1 8 0  

0 1 8 1  
0 1 82 

C 
C 
C 

C 

tTHNBEN ) · 1 4 . 5 » *AR ) /LCC 
2 1 0  CON T I nU E  

Y=Y+ I .  
I F ( Y . L E . 1 5 )  GO TO 1 5 0 

BC I I  = PHASE I I  BEN E F I T/COST RAT IO 

BCI I = ( TOTLCY/LCC ) ·AR 

220 CON T I NU E  
I F ( BC I I . L T • •  5 )  QUAlA=QUAl A+ l . 
I F ( B C I I . GE • .  S . A"O . BC I l . lT . I )  QUA L B =QUAl B + l . 
I F ( BC I I . GE . I . AttO . BC I I . L T . I . 5 )  Q U A L C=QUAlC + I . 
I F ( BC I I . GE . I . 5 . AN O . BC I I . l T . 2 )  QUAlD=QUAlD+ l .  
I F ( BC I I . GE . 2 )  QUAlE=QUAL E+ 1 .  
I F ( MI N . NE . O )  GO T O  2 4 0  
P R I N T 2 3 0 , REG , lO CI O , ARPOR T , C I TY , S T A T E , SAFlCY , OEllCY, COUNT , BC I , BC I I  

2 3 0  FORMAT ( '  ' , 7X . AS , I X . A4 , I X , I O A4 , A2 , 6A4 , A2 , I X , AS , F8 . 0 , I X , F8 . 0 , l X ,  
tF5 . 0 , I X , F5 . 2 , ' . ' , 2X , F5 . 2 , ' . ' )  

WR I T E ( 1 4 , 235 ) R E G , lOCI D , ARPOR T , C I TY , S T A T E , SA�lC� . DE l L CY , COUNT . 
tBC I , B C I I 

2 3 5  FOR�AT ( A5 , A4 , 1 0 A4 , A2 , 6A4 , A2 , A5 , F8 . 0 , F8 . 0 , I X, FS . O , F5 . 2 , ' . ' , F5 . 2 , 
t ' ·' )  � 

NUMER = O . 
GO T O  8 0  

2 4 0  P R I NT 25 0 , REG , l OCI O , ARPORT . C I T Y . ST A T E , SAFlCY , DEl l CY , COUNT , BC I , BC I I 
2 5 0  FORMAT ( '  ' , 7X , A 5 , I X , A4 , I X , I O A4 , A2 , 6 A4 , A2 , I X . A5 , F8 . 0 , I X . F8 . 0 , I X ,  

tF5 . 0 , I X , F5 . 2 , 3X . F5 . 2 )  
WR I T e ( 1 4 , 255 ) R EG , l O C I D , ARPORT , C I T Y , STATE� SAFlCY . DEllCY, COUN T .  

tBC I , BC l I  • 

255 FORMA T ( A5 . A4 . 1 0A4 . A2 . 6 A4 . A2 i A 5 . F8 . 0 , F8 . 0 . F5 . 0 , F5 . 2 . I X . F5 . 2 )  
GO TO 8 0  

2 6 0  CONT I N U e  
PR INT27 0 

2 7 0  FORMAT ( ' I ' )  
DO 2 8 0  K = I , 5  

280 P i U H T 2 9 0  
2 9 0  FORMAT (  ' - ' ) 

P RI N T l O O  
3 0 0  FORMAT ( ' - ' , 59X. ' R ECAP ' )  

PR I HT 3 I O ,  QUALA 
3 1 0  FORMAT ( ' - ' . 2 S X , ' T O T A L  L OCAT I ON S  HAV I NG PHAS E  I I  ' 

t ' BEN EF I T/COST RAT I O S  O F  L ESS THAH . 50 ' , 5X . F5 . 0 )  
P R I NT 32 0 , QU A L B  

3 2 0  FORMAT ( ' O ' , 25X , ' TOTAL LOCA T I ONS H A V I N G  P H A S E  1 1  ' 
t ' B EH E F I T/COST RAT I OS FROM . 50 T O  . 9 9 ' , 6X , f5 . 0 )  

P R I NT 3 3 0 , QUALC 
330 FORMA T ( ' 0 ' , 2SX , ' TO T A L L OCAT I O�S HAV I N G  PHASE I I  ' 

t ' B EN E F I T/COST R A T I O S  FRon 1 . 0 0  1 0  1 . 4 9 ' , 4X , F5 . 0 )  
PR I N T 3 4 0 , QU A L O  

3 4 0  FORMAT ( ' O ' , 25Xi ' TOTAl LOCA T I ONS HAVI N G  P H A S E  I I  " 
t ' BEHEF I T/ COST RA r I O S  FROM I . S O  T O  1 . 9 9 ' , 4X . FS . 0 )  

c 

0 0 0 0 37 0 0  
O :l O !l 37 1 0  
0 0 0.0 37 2 0  
O C 0 0 3 7 3 0  

· 0 0 0 0 37 4 0  
0 0 0 G 31 5 �  
0 0 0 0 3 7 6 0  r' 

0 0 0 0 37 1 0 
0 0 0 0 37 8 0  
0 0 0 :1 37 9 0  
0 0 0 0 38 0 0  
0 0 0 0 38 1 0  
0 0 0 0 3 5 2 0  
0 0 0 0 38 3 ')  
0 0 0 0 38 4 0  
0 0 0 0 33 5 0 ' 
0 0 C; 0 38 6 0  
0 0 0 0 387 0 
0 0 0 0 388'0 
0 0 0 0 3 3 9 0  
0 0 0 0 3 9 0 0  
0 0 0 0 3 9 1 0  
0 0 0 0 39 2 0  
O C 0 0 3 9 3 0  
0 0 0 0 3 94 0  
0 0 0 0 3950 
0 0 0 0 39 6 0  
0 0 0 0 3 9 7 0 
0 0 0 0 3 9 8 0  
0 0 0 0 3 9 9 0  
0 0 0 0 4 0 0 0  
0 0 0 0 4 0 1·0 
0 0 0 04 0 2 0  
0 0 0 0 4 0 3 0  
0 0 0 0 4 0 4 0  
0 0 0 0 4 0 5 0  
0 0 0 0 4 0 6 0  
0 0 0 04 0 7 0 
0 0 0 04 0 8 0  
0 0 0 0 4 0 'H)  
0 0 0 0 4 1 0 0  
0 0 0 0 4 1 1 0  
0 0 0 04 1 20 
0 0 0 0 4 1 3 0 
O a 0 04 1 4 0  
0 0 0 0 4 1 5 ::: 
0 0 0 04 1 6 0 
O C O !) 4 1 7 0 
0 0 0 94 1 M  
0 0 0 0 4  U O  
0 0 0 0 4 2 0 0  
0 0 0 0 4 2 1 0  

C 
C 1 

I 



..... C\ ,::) 

) 

FOR TRAN I V  G l  R EL EAS E 2 . 0  MA I N  DAT E  = 8 3 1 4 3 08n 9/ 1 3  

0 1 8 3  
0 1 84 

0 1 8 5  
. 0 1 8 6  

0 1 8 7  
0 1 88 
0 1 8 9 

0 1 9 0 
0 1 9 1  

0 1 92 
0 1 93 

0 1 94 
0 1 95 

) 

P R I N T 35 0 . 0UAl E 
3 5 0  FORMA T C ' O ' , 2 5 X , ' T O T A L  L OC A T I ON S  HA V I HG P HA S E  I I  ' 

t ' B E N E F I T/ C O S T  RA r I O S O F  2 . 0 0 OR G R EA 1 ER ' , 3X , F5 . 0 )  
T O T A L  = Q U A l A + QUA l 8 . Q UA l C + Q U A l D + Q U � L E  
P R I N T 36 0 . T O T A l  

36 0 FORMA T C ' 0 ' , 2 5X , ' T O T A L  L OC A T I ON S ' , 58X , FS . 0 )  
P R I N T 3 7 0  

3 7 0  FORMA T C ' - ' , 8 X , ' C  B E N E F I T ' C Os r RA T I O  8 E F O R E  P ROX I M I TY P EN A L TY ' .  
t ' O R R EM O T E N E S S  P R EM I UM I F  AN Y . ' )  

P R I N T 3 ! 0  • 

380 FORMA T C ' - ' , 7X . ' *  A I R P O R T S  W I T H I N S T R UMENT APPROACH P R O C EDURES " 
t ' FOR WH I CH G E N E R A L  A V I A T I ON A N D  MI L I T A R Y � N " U A l  I N S T RUMEN T " 
t ' AP P R O A CH E S " I I X , ' ( A I A S ) W E R E  COMP U T ED W I T H  T H E  S C I  M O D E L  ' .  
t ' U S I N G  N A T I ON A L  NORMS F e R  P I FR ( 1 3 . 53 )  AUO PC C 4 . 95 � ) A R E  ' .  
t ' I DEN T I F I ED BY * . ' , I I X , ' FOR O T H E R  A I R P O R T S  W I T H  I N S TR UMENT ' .  
t ' APPROACH P R O C EDURES A l A S  W E R E  COMP U TED W I T H  T H E  S C I  ' 
t ' MO D E l  U S I NG V A L U E S  FOR P I FR ' ) 

PR I N T 3 9 0  , 
3 9 0  FORMA T C ' ' , I O X , ' A N D  P C  BASED ON S I T E- ' , '  

t ' S P EC I F I C  M I N I MA I N  T H E  S C I  F I L E .  FOR A I RP O R T S  W I T H O U T  • 
t ' R ECORDED A l A S I N  T H E  T A F  T H E  S C I  MODE L " . 
t I I X . ' US E D  T O  PR EDI C T  A l A S  WA S SUPP R ES S ED . ' )  

S TOP 
END 

,_ J_h .J. . •  " . ) ) ) ) 1,,\\ ., ') • ) 

0 0 0 0 4 2 2 0  
0 0 i! 0 �3J !I  
0 0 0 0 4 2 4 0  
0 0 0 0 4 2 5 0  
0 0 0 0 426 0 
0 0 0 0 4 2 7 0  
0 0 0 0 4280 
0 0 0 0 4 2 9 J  
0 0 0 0 4 3 0 0  
0 0 0 0 4 3 1 0  
0 0 0 04 3 2 0  
0 0 0 iJ 4 3 ;; 0  
0 0 0 0 4 3 4 0  
0 0 o o4"i5J 
0 0 0 0 4 3 6 0 
0 0 0 0 4 3 7 0  
0 0 0 0 4 38 :1  
0 0 0 0 4 3 9 0  
0 0 0 0 4 4 0 0  
0 0 0 0 44 1 0  
O C 0 0 4 4 2 0  
0 0 0 0 44 3 0  
0 0 0 0 4 4 4 0  
0 0 0 04 4 5 0  

) ) . 
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