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CHAPTER ONE 

COMMUNITY AND AIRPORT BACKGROUND 

INTRODUCTION 

Planning Process: 

The City of Northwood retained H.R. Green Company to carry 
out a scope of work designed to address the need, 
feasibility, and extent of airport facility development 
required to provide an adequate level of service within the 
Northwood Airport Service Area. Professional Design Services 
of Iowa Inc. was retained by H.R. Green to assist in the 
planning process. 

The scope of work covered the first four phases of work 
typically found within the Airport Development Plan. Should 
it be determined that there is sufficient aviation demand to 
justify airport improvements, the remaining work phases of 
the airport development planning process would be completed. 

A grant-in-aid was obtained from the Iowa Department of 
Transportation to carry out the plan objectives that are 
noted bel ow and were incorporated into the planning process 
described in Table 1-1. 

OBJECTIVES: 

1 • To inventory relevant background information 
to the development and maintenance of an 
facility to serve the City of Northwood 
surrounding area. 

pertinent 
airport 

and the 

2 . To prepare a forecast of aviation activity to include 
an estimate of based aircraft, aircraft operations, 
aircraft mix, and pilots for a twenty-year period. 

') 
,J. To identify the level of airport development required 

over a twenty-year period to satisfy demand levels from 
the forecast of aviation activity. 

4. To determine if there is sufficient aviation activity 
to justify inclusion of a Northwood Airport facility 
within the Iowa Department of Transportation State 
System of Airports. 

1-01 
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TABLE 1-1: AIRPORT DEVELOPMENT PLANNING PROCESS 

I. INVENTORY II. FORECAST 
- Ex isting airport site(s) - Registered aircraft 
- Airport service area - Based aircraft 
- Goals and objectives - Itinerant and local 
- Socioeconomic characteristics operations 

- Air taxi operations 
- Design aircraft 
- Passenger and 

airfreight 
- Decision Point 

III. FACILITY NEED IV. BENEFIT/COST ASSESSMENT 
- Wind Coverage - Demand/Capacity 
- Runway length, width - Airport service level 

strength - Airside, landside 
- Ta x iway - Decision Point 
- Landing & Navigational 
- FAR Part 77 
- Terminal area 

Citizen Participation: On-Going 

SOURCE: PDS, 1989 

Based upon the estimate of aviation activity, the extent of 
facility development required to serve that demand will be 
identified. Phase four examines the cost of development and 
benefits extended from development should it take place. Should 
there be a positive relation of benefits to cost, a second 
grant-in- a id from IDOT will be requested for the purpose of 
completing the balance of the plan. 

The report is presented in four chapters, the 
summarizes relevant background information 
preparation of Chapters Two through Four. 

Project Location: 

first of 
used in 

which 
the 

The City of Northwood is located approximately 20 miles north of 
Mason City via U.S. Highway 65 and six miles east of Interstate 
Highway 35 via State Highway 105. Northwood, the county seat of 
Worth County is located four miles south of the Iowa/Minnesota 
border. The existing airport is located on -the east edge of the 
developed area of the community. 

1-02 
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AIRPORT SERVICE AREA 

Geo9..[__g_Qhic Area 

The airport service area may be described in terms of a 
primary and secondary service area. The primary airport 
service area would coincide with the northeastern two-thirds 
of Worth County. The western one-third of the county as well 
as the southern one-third of the county falls within a 
fringe or secondary airport service area. 

The primary s ervice area is one in which much of the general 
aviation traffic generated would be served by the Northwood 
Muni c ipal Airport. The secondary or fringe area is that 
which may be served by either the Northwood Municipal 
Airport or area airports located at Osage, Mason City, 
Forest City and Lake Mills. Airport facilities located at 
Albert Lea and Austin would serve those areas extending 
no r th from the Iowa/Minnesota border. 

The service area defined herein is based upon the assumption 
that area airports would be brought to standard and 
maintained as such. Given the location of the Lake Mills 
airport, some opportunity would exist to combine the present 
airport service area with that of Northwood and construct a 
single facility to serve Lake Mills and Northwood. Should 
this scenario have merit, the airport service area of the 
new airport would be different than that described herein. 
Sl1ould no improvements be made at Lake Mills, the service 
area of the improved Northwood Airport would closely 
coincide v1ith the northern two-thirds of Worth County. 

The combined primary and secondary airport service areas 
co in c ide with Worth County. The combined· service area 
contains twelve (12) townships and seven (7) communities. 
The combined area extends across 401 square miles of area 
and had a 1980 population of 9,075 persons. 

1 ~ . 
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TABLE 1- 2 : 

INCORPORATED 

POLTICAL SUBDIVISIONS, 

COMMUNITIES 

AIRPORTS SERVICE 

J oi c e 
No rthwood 
Graf ton 

TOWNSHIPS 
Ba rton 
Danville 
Grove 
Lin c oln 

Hanlontown 
Ke nsett 

Bristol 
Deer Creek 
Ha rtland 
Silver Creel< 

Fertile 
Manly 

Brookfield 
Fertile 
Kensett 
Union 

SOURCE: PDS, 1989 
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PoQulation 

The combined service area population declined from 11,068 
persons in 1950 to 8,968 persons in 1970. From 1970 to 1980, 
the combi11ed airport service area population increased to 
9,075 persons or by one percent within the 10 year period. 
Within the period 1980 to July 1, 1987, the airport service 
area according to U.S. Census Bureau estimates lost 
population. The population of Worth County as of July 1, 
1987 was placed at 8,700 persons. While there is some 
disagreement over the U.S. Census Bureau estimates for Iowa, 
it does appear that the out-migration experienced in many 
Iowa counties has slowed. The Census Bureau estimates reveal 
that 41 of Iowa's 99 counties lost population in 1988 with 
22 showing little or no change. The remaining 33 counties 
reported a population increase attributed to in-migration or 
births in e xcess of deaths. Worth County according to Census 
Bureau estimates experienced a population increase of one 
percent from 1987 to 1988. 

Historically, the unincorporated area of the county 
e x perienc ed a large percentage of the population loss. With 
the e x ception of Grove township, the remaining townships 
recorded a population loss between 1960 and 1980. Of the 
seven in c orporated communities, Hanlontown, Manly and 
Northwood e xperienced a population increase from 1970 to 
1980. Of those three, Northwood recorded a numerical 
increase each decade since 1950. 

The City of Northwood recorded a 12-5 percent population 
in c rease between 1970 and 1980 compared to a 10.3 percent 
increase from 1960 to 1970. The 1980 population for 
Northwood was placed at 2,193 persons or 243 more persons 
than the 1970 population. A large share of the population 
was within the age group of 15 to 34 which represents those 
persons in their family formation years. Future population 
c hange in Northwood· should be positive due to the likelihood 
of in c reased births and continued in-migration. 

1-06 



TABLE 1-3: POPULATION CHANGE, AIRPORT SERVICE AREA, 
BY POLITICAL SUBDIVISION, 1960 - 1980 

TOWN SH i P / 
INCO RPOR ATED AREA 1960 1970 1980 NUMBER PERCENT 

Barton Two. 442 334 285 - 15 7 - 35.5 
Bristrol Twp. 722 559 526 - 196 - 27. 1 
Jo ice 231 201 223 - 8 - 3.5 
Brookfield Twp. 489 379 347 - 142 - 24.6 
Oanv1 l le Twp. 5 77 488 411 - 166 - 28.8 
Hanlontown (part ) 108 106 102 - 6 - 5.6 
Deer Creek Twp. 381 272 262 - 119 - 31. 2 
Fertile Two. 1012 897 891 - 121 - 12. 0 
Fertile 386 394 372 - 14 - 3.6 
Hanlontown (pa rt ) 85 76 111 + 26 + 30.6 
Grove Twp, 2075 2 211 2448 + 373 + 18, 0 
Northwood 1768 1950 2193 + 425 + 24.0 
H3rtland Twp. 438 318 311 - 127 - 29.0 
Kensett Twp . 803 685 658 - 145 - 18. 1 
Kense tt 409 361 360 - 49 - 12, 0 
Lincoln Twp. 2051 1760 1961 - 90 - 4.4 
Man ly 1425 1294 1496 + 71 + 5.0 
Sil ver lake Two. 502 387 324 - 178 - 35.5 
Union Twp. 767 694 651 - 116 - 15, 1 
Gr,afton 273 254 255 - 18 - 6,6 

TOTAL 10,259 8,968 9075 -1184 - 11.5 

SOURCE: 1980 CENSUS, Number of Inhabltants, PC80-1-A17 

Population loss within the airport service area may be attributed 
to out-migration and a declining birth rate. The states' birth 
rate fell from 16.4 births per 1000 population in 1980 to 13.4 
births in 1988. However, the number of births in Iowa in 1988 
recorded the first increase since 1980 suggesting that perhaps 
some moderation in the declining birth rate has been attained. 

Future population totals within the airport service area are 
e xpected to change little over .the next few years. While the 
service area can do little to change birth/death rates, it can 
develop aggresive policies that may create new job opportunities 
and thereby encourage an in-migration of persons taking advantage 
of employment opportunities. 

1-07 
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TABLE 1-4 : POPULATION CHANGE, AIRPORT SERVICE AREA, 1980 - 2000 

YE AR POPULATION YEAR POPULATION 
( 1 ) ( 2 ) ( 1 ) ('2) 

1980 9,075 - 9,075 1995 8,300 - 9,000 
1985 8,800 - 8,700 2000 8,100 - 9,200 
1990 8,500 - 8,800 2009 8,100 - 9,200 

SOURCE: (1) IOWA CENSUS DATA CENTER, 
I ow a Po Q u l at i on P r o j e ct i on~ J u 1 y , 1 9 8 4 

( 2) PDS of Iowa, Inc. 

1-08 
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Income 

Table 1-5 s ummarizes income generated by employment as reported 
to Job Servi c e of Iowa and covered by job insurance. Total 
private sector wages increased by 1,948,755 over the 1987 wages, 
and wages earaned within the governmental sector increased by 
3 34,199 dollars. Manufacturing was the largest generator of 
income, followed in turn by local government and trade. 

The average weekly wage paid by the government exceeded the 
average weekly wage paid by the private sector. Federal 
employment ge11erated the largest average weekly wage in Worth 
County. 

TABLE 1- 5: TOTAL YEARLY AND AVERAGE YEARLY WEEKLY WAGES, 
WORTH COUNTY, 1987 AND 1988 

Pr1v3te Sec tor : 
Ag ri cu lture-M ini ng 
Con st ruct ion 
Manufa ct ur ing 
T ranspo rta t 10n 
Trade 
Finance 
Service 

Sub tota l 

Gove rnment : 

TOTAL YEARL Y WAGES 
1987 1988 

604,145 
1,64 8, 084 
4, 839 ,621 

227 ,375 
4,262 ,34 2 
1,128,837 
1,939 , 118 

578 ,612 
1,60 2,209 
6,920 ,630 

196 , 119 
4,178,028 
1,092 ,832 
2,029 ,847 

14 ,649 ,522 16 ,598 ,277 

Federal 1.003.147 9 93 ,206 
State 300,246 27 5,665 
Local 4, 253,360 4,6 . 22,0 01 

Sub tota l 5,556,753 5.8 . 90 ,872 

TO TAL 20, 206, 275 22, 189,149 

AVG. YEARLY WAGES 
1987 1988 

227,81 
326, 74 
285,49 
273,29 
200,41 
281.93 
155,38 

230,91 

401.90 
320. 77 
258 ,02 

279.01 

242.41 

247.27 
317 ,65 
303, 16 
314.29 
202.90 
296.00 
170.47 

246.86 

SOURCE: IOWA DEPARTMENT OF JOB SERVICE, 
Job Insurance by Major Industry Group, 1987 and 1988 

1-09 
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Labor Force 

Average annual employment ~ith i n Worth County decreased from 
4,250 in 1984 to 4,060 in ~986, followed in turn by a significant 
increase in 1987 and then again in 1988. As noted in the table 
below, the labo~ force dropped to a low of 4,410 in 1986 and then 
increased to 4,880 by 1988. Unemployment increased from 6.5 
percent in 1984 to 9.0 in 1985, but has been decreasing steadil y 
ever since. 

TABLE 1-6: LABOR FORCE, ANNUAL AVERAGE, WORTH COUNT Y, 19 84- 1988 

1984 1985 198 6 1987 1988 
Resident Civilian Labor Force 4550 4450 441 0 465 0 4880 

Resident Unemployed 290 400 350 24 0 220 
Percent Unemplo yed 6.5 9.0 1 '9 5. 2 4.5 

Resident Total Emolo ymen1 4250 4040 4060 44 10 466 0 

SOURCE: JOB SERVICE OF IOWA, CPS Labo_r Force Summar:_y 1984-198 8 

There is a relationship between economic variables that suppo rt 
the likelihood for the existence of another variable. In thi s 
situation, the demand for air travel is often measured by the 
number of people employed by industry for the county or re g ion. 
In the past, there has been a consistent correlation between t he 
type of employment and to the demand for air travel. Travel 
tendency, as measured by employment within Worth County was 
summarized in Table 1 .7. 

TABLE 1-7: EMPLOYMENT, WORTH COUNTY, 1984 - 1988 

High Travel 
Manufac turing 
Service & Mining 
Public Admin. 

Subtotal 

Medium Tra vel 
Construction 
Finance , Insurance , 

& Rea 1 Estate 
Wholesale Trade 
Retai 1 Trade 

Subtotal 

Low Travel 
Transoortation , 

Communication , 
& Public Uti lites 

Subtotal 

TOTAL 

1984 

190 
390 
360 
940 

80 

120 
170 
270 
640 

80 
80 

1660 

1985 

190 
400 
360 
950 

90 

80 
150 
260 
580 

80 
80 

1610 

1986 

190 
390 
360 
940 

90 

80 
130 
250 
550 

60 
60 

1550 

1987 

330 
390 
390 

111 0 

100 

80 
140 
270 
590 

60 
60 

17 60 

1988 

430 
380 
390 

1200 

90 

70 
150 
260 
570 

50 
50 

1820 

SOURCE: JOB SERVICE OF IOWA, CJ::>_§ Labor- For g_~ _ __§_u_tnrn_g_f__y 
1984-1988 
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A r ese a r c h o r ganization, the ENO Foundation, classified t ravel 
tende nc y by three cate go ries . 

Hi gh Trave l - Bu s iness and professional services, 
government, manufacturing, and mining 

Me dium Tr a vel - Construction, finance, insurance and real 
e s tate, a nd wholesale and retail trade 

Low Travel - Ag r i c ulture, communications, and utilties 

The number of persons employed in the high travel industries 
re mai ned fair ly s table f rom 1984 - 1986, followed in turn by an 
i nc rease i n 1987 and again in 1988. Employment in the medium 
trave l ind us tries decrease d from 640 in 1984 to 580 in 1985 and 
has rema ined fai r ly s t a ble ever since, while employment within 
l ow travel indu s tries has remained stable throughout the years. 

By p l ac e of wo r-k, 8 6 . 0 percent of Worth County residents were 
empl o yed within the county. Cerro Gordo County residents 
a ccoun t e d for 6.1 percent of the labor force, followed in turn by 
Mi t c he ll County wi th 3 . 8 percent. Reference may be made to Table 
1-8 conce rn ing pl ace of resid e nce of the Worth County work force. 

TABL E 1-8 : PLACE OF WORK BY PLACE OF RESIDENCE, AIRPORT SERVICE 
AREA, 19 8 0 ( Work in Worth County and Live in the 
fo ll ow ing Counties) 

County/ State 

Ce r ro Gor do/ IA 
Fl o yd / IA 
Fr·a nk l in / IA 
Ha ncock / IA 
Mit <:: he ll / IA 
Wi nn e bago / IA 
Winneshi ek/ IA 
Worth / IA 
Free born / MN 
Ka ndiyoni / MN 

TOTAL 

No. Employed 

147 
3 
8 
4 

9 2 
40 
14 

2 064 
1 6 
12 

2 400 

SOUR CE: 19 80 CENSUS, BLS Special Tabulation 

Percent 

6. 1 
0. 1 
0.3 
0.2 
3.8 
1 . 7 
0.6 

86.0 
0.7 
0.5 

100.0 

As noted in the above table, a majority of those persons employed 
wi t hin Wo r th Coun t y al s o lived within the County. Approximately 
14 perc ent of the wor k force resitjed outside the County. 
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Table 1-9 summarizes the place of work by Worth County residents. 
A number of the residents were employed in Cerro Gordo (23.3%) 
and Winnebago (8.1%) Counties. 

Ta ble 1-9: PLACE OF RESIDENCE BY PLACE OF WORK, AIRPORT SERVICE 
AREA, 1980 (Live in Worth County and Work in the 
following Counties) 

COUl'JTY / ST A TE 

Brov-iard / FL 
Black Hawk/ IA 
Butler / IA 
Calhoun/ IA 
Cerro Gordo/ IA 
Floyd/ IA 
Hancock/ IA 
Hardin/ IA 
Howard/ IA 
Mitchel 1 / IA 
Sac/ IA 
Scott/ IA 
Siou x / IA 
Winnebago/ IA 
Worth / IA 
Faribault/ MN 
Freeborn / M!"ll 
Itasca/ MN 
Not Reported 
TOTAL WORKERS 

NO. EMPLOYED 

5 
9 

24 
1 2 

880 
9 

31 
6 
3 
8 

1 5 
4 
6 

308 
2064 

6 
226 

1 2 
156 

3784 

SOURCE: 1980 CENSUS, BLS _S~ecial Tabulation 

PERCENT 

0. 1 
0.2 
0.6 
0.3 

23.3 
0.2 
0.8 
0.2 

0.2 
0.4 
0. 1 
0.2 
8. 1 

54.6 
0.2 
6. 1 
0.3 
4. 1 

100.0 

TAble 1-10 summarizes from the Community Quick' Reference sheets 
prepared by the Iowa Development Commission, major employers 
within Northwood. The summary was based upon employment reported 
in 1986. 

TABLE 1-10: MAJOR EMPLOYERS, NORTHWOOD 

NAME 

Carroll George, Inc. 
Fieldstone Cabinet Co. 
Northern Engineering 
Thompson Lumber 
Northwood Co-op Elev. 
Northwood Meats 

PRODUCT/ SERVICE 

accoustical products 
wood cabinetry 
electronic components 
wood pallets 
feed/blended fertilizer 
meat pac~aging 

SOURCE: I OWA DEPARTMENT OF ECONOMIC DEVELOPMENT, 
Commun ij;,_y _Qh! i ck Ref~_r.en___g_~ 1 986 
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NO. EMPLOYED 

75 
100 

6 
3 

34 
24 
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Retail Sales 

On a comparative basis with other communities in Worth County, 
Northwood captured 60.6 percent of the 1988 retail sales followed 
in turn by Manly with 11 .7 percent. Grafton and Fertile captured 
5.6 and 7.9 percent, respectively. Since 1984 retail sales within 
the County have decreased 3,087,676 dollars or 11.6 percent. 
Retail s ales within Worth County for the period FY 1984-FY 1988 
a re noted in Table 1.11. 

TABLE 1-11: TAXABLE RETAIL SALES, AIRPORT SERVICE AREA, 
FY 1984 - FY 1988 

COM f1UN l TY 

flan 1 y 

No rthwood 
Fer ti 1e 
Gr af ton 
Han 1ontown 
Jo ice 
Kensat t 
Non -Perm it 
Other 

TO TA L 

2,22 5,477 
13 ,945,67 1 

845, 229 
1, 161 ,612 

545, 274 
497,7 26 
964, 171 

11 I 7 6 7 
2,2 54 ,7 37 

22,480, 664 

2, 111 , 561 
12 ,712,579 

87 9,140 
1,276,291 

479,3 19 
298 , 69 2 
766 ,288 

2,134 
1,986,024 

20,512 ,028 

2,251,668 
12,250,991 

992 ,499 
1,067,323 

527, 743 
497 , 384 
674,857 

7 , 4 36 
9,047,703 

27,317 ,604 

2,275,110 
12 , 380 ,634 

776,971 
1,081 ,660 

562,653 

792,600 
5,749 

6,279,025 

24 , 106,214 

2,268,143 
11 I 7 64 l 113 

953,513 
1,081 , 173 

562,653 

585 ,899 
83, 172 

2,094 ,322 

19 , 392 ,988 

SOURCE: DEPARTMENT OF REVENUE & FINANCE, 
l_QYfg__fietail Sales & Use Tax Report, FY 1984 - FY 1988 

As could be expected, Cerro Gordo County captured the largest 
perc entage of retail sales within north central Iowa. As noted in 
Ta ble 1-1 2 , Cerro Gordo experienced a contiriued increase while 
the remaining five counties showed small annual decrease and/or 
increases. Mason City and Clear Lake are the dominant retail 
center in no rth central Iowa and could be expected to increase 
t heir share of the area total sales. 

TABLE 1- 12 : TAXABLE RETAIL SALES BY COUNTY, FY 1984 - FY 1988 

COU NT Y 

Worth 
w in ne oa go 
Hancock 
Mitche l l 
Cer rJ Gordo 
Floyd 

TO TA L 

SOURCE: 

22, 480, 664 
50,59 5,869 
51,750,356 
42,5 82, 06 2 

28 5,587, 453 
75 ,558, 146 

528, 554 ,550 

20, 51 2,028 
49, 020, 084 
48,701,634 
40 , 365 , 308 

295,742,5 21 
73, 572 , 552 

527,914 ,126 

27,317,604 24,106,214 
47,665,061 50,193,204 
46,921,661 48,961,905 
38,686 , 722 42,885 ,298 

302,823,539 . 325,798,253 
68 ,928, 103 ', 64,344,302 

532,342,690 556,289,176 

DEPARTMENT OF REVENUE & FINANCE, 

19,392,988 
49,377,078 
48,299,808 
4Q,933 ,034 

333,730 ,273 
73,183 , 192 

566 ,916,373 

Jg~a Retail Sales & ..Jl~~_.Igx ReQQ...C.h FY 1984 - 1988 
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CITY OF NORTHWOOD 

Comprehensive Plan 

A Comprehensive Plan was prepared for the City of Northwood by 
the North Iowa Area Council of Governments in 1982. The report 
addressed e x isting conditions as well as future development. The 
plan did address the Northwood Municipal Airport as well as other 
modes of transportation. 

The relationship of e x isting land use patterns to the existing 
airpor·t site are depicted in Figure 1-3. Except to the south and 
s o uthwest, the e x isting airport site is surrounded for the most 
part by agricultural land. Future growth directions identified in 
the plan are summarized as follows: 

Four growth corridors can be defined at this time. The first 
corridor i s industrial and commercial growth in the eastern 
po rtion of the city, particularly along the railroad (industry 
only) and Highway 105. The second area of growth is residential 
development in the north central part of the community. The third 
area is commercial growth along U.S. Highway 65 in the north part 
of town and residential growth to the west of the highway. The 
final growth corridor is commercial and residential in nature and 
is located along U.S. Highway 65 near the southern edge of town. 
These areas will most likely see the bulk of Northwood's future 
growt h. 

Objectives : 

Implement planning 
responsible use of 
ordinances. 

goals through local control by 
and effective zoning districts 

Encourage the development of lands already within developed 
areas to minimize the financial and environmental burden to 
the community. 

Encourage "buffer zones" between conflicting land uses. 

Provide needed public improvements through the 
of an effective capital improvements program. 
in public facilities should coincide with 
specfified in the future Land Use Plan. 

SOURCE: 1982 COMP. PLAN 

utilization 
Improvements 
those areas 

Given e x isting and recommended land use patterns, there would 
a ppear s ome merit to the development of an all-industrial park in 
t he immediate vicinity of the existing airport site should the 
e x i s ting s ite be able to accomodate facility needs. 

1-14 



~ 

• 

nORTHWOOD ~ 
Single Family Residential 

Multi -Fa mily Residential 

!'ublic/Semi-Public 

Commercial 

o· 

Existing Land Use · 

1,:.,.,,,.,.,.,.,.,., ... ,.,.,.,.,.,.,1 

L;Ll&ZJ 

G:ti'?iCI 

II II 

Industrial 

Va cant/ Agricult ur a I 

Flood Plain 

2640' 
,. • 1600' 

VZZZ1 

c=_J 
t -- :.j 

··············································· ••••••••••••••••••••••• •ti• ••••••••••••••••••••••••••••• 

=~~~:~ 

":!.. . ~--.:,-_-_-:,__ 
.L. -- -

11:111
1
1:11:1:1:: 

~~ ⇒ ~:;!.{ 
,,() 
• :, ·1_ 
::-,"' · 

''-'flC•c,,~iiiiiii I 
llllllllllHl■-lulm 
71■1 IUl■fJUllfilLl 

a~11111 ~IJ■~l■w 
ill~~tlfldffi 
IIJIIHl■ru 

■l■r ;r[ffl· " 
;j;f 

~-:-:_:t:i 

·················· . 

:.t-~:-•, 
Northwood ;t;..~t-

. . i.~t..,(.~ 
Municipal U:~ 

Airport fJ1f1 

~

~ltC 
·-::Vt ~"i:•-!r 
-~~:c ,· .. "f. 
)•'"'''r;i .• (').:~-~ 
.. {.i{{,_, 
t~~~!i'!;;.. 
J~•j. 
:,,tl ·.~ .. ,-il:-:-}-Q 
f.V •· I 

{;~I 

~~-

~;jiji 

FIGURE 1 - 3 
Ex isting Land Use -
Northwood 

. . . . . 

.................................. ...--- ......... . . . 
I ■■■■■ t ■■■■■■■ I ■■■■■■■ ■ .l.■ ■■■■■ II ■■■■■■■ I ■■■■■■ I•••• •• •••• ••••• • ...... •.•: 

l - 15 
~ ~T'Tr\.,....~ 



► 

t 

Industrial Sites 

in 
Two 

25 

Four (4) industrial sites are available for development 
Northwood. All four sites are located on Highway 105 East. 
sites are owned by the private sector; one has approximately 
acres and the other has approximately 40 acres for development. 

The remain ·ing two sites are owned by Northwood Development 
Corporati o ns . The Watertower Site contains approximately 2.2 
acres and the Great Plains Property contains approximately 
10 acres. These sites are served by the following utilities. 

TABLE 1-1 3 : NORTHWOOD INDUSTRIAL SITES 

WATERTOWER SITE 

Electricity 

Water 

gprn 

Gas 

Sewer 

8,000/13,000 volts 

12" main, 50 psi static; 
48 psi residua 1 ; 

2,200 gpm 

2" line; 60 psi 

8" ma 1 n 

GREAT PLAINS PROPERTY 

8,000/13,000 volts 

10" main; 49 psi static; 
48 psi residual; 1,810 

2" line; 60 psi 

8" main 

SOURCE: IOWA DEVELOPMENT COMMISSION, 
Community .Quick Reference, 1986 

Ph~sical Features 

The landscape of the Northwood Airport Service Area consists of 
gently rolling topography. The majority of the City of Northwood 
lies at an elevation of 1,220 feet above sea level. The 
established airport elevation representing the highest point on 
the runway surface is 1,224 feet above sea level. 

Primary drainage for the airport is provided by tributaries of 
the Shell Rock River. 

Prevailing winds are from the north/northwest and south. Since 
wind data is not available for Northwood, wind data from Mason 
City is used to determine wind coverage provided by the existing 
runway facilities. ·· 

Temperature, elevation, wind speed, and wind direction are used 
within Chapter Three to determfne presen.t service levels and 
future facility needs. Temperature and elevation are variables 
used in determining runway length, while wind speed and direction 
are used to define wind coverage provided by the existing runway 
faci 1 ities. · 

1-16 
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Tran~Qortation 

Transportation plays a vital role in the growth of Northwood. The 
community is served by air, highway, and rail. Rail service is 
provided by Chicago and Northwestern. The railroad provides a 
daily switching service. 

The City is served by U.S. Highway 65 which is a north-south 
highway and Iowa Highway 105 which is an east-west highway. 
Interstate 35 is approximately seven (7) miles west of Northwood. 
There are seven (7) motor freight carriers that serve Northwood. 
The length of time goods are in transit to or from Metropolitan 
areas are as follows: 

Atlanta 980 miles 3 days Los Angeles 1,900 
miles 3 days 
Chicago 350 miles 1 day Milwaukee 290 
miles 1 day _ 
Cleveland 690 miles 2 days Minneapolis 110 
miles 1 day 
Denver 800 miles 2 days New Orleans 1,120 
miles 2 days 
Des Moines 120 miles 1 day New York 1,150 
miles 3 days 
Detroit 715 miles 2 days Omaha 250 
miles 1 day 
Houston 1,050 miles 2 days St. Louis 440 
miles 1 day 
Kansas City 330 miles 1 day 

Summary 

The economic structure of the airport service area will have an 
impact t1pon future aviation activity at the Northwood Municipal 
Airport. Services provided by the government to residents of 
Worth County Logether with retail, wholesale, professional, and 
personal services provided by the private sector represent a 
major component of the economy. Agriculture, along with 
manufacturing activities represent the more basic components of 
the ecomomy. 

1-18 
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NORTHWOOD MUNICIPAL AIRPORT 

Existing Development 

The Northwood Municipal Airport is located within the Corporate 
boundary of the city. Access to the airport is provided via State 
Highway 105. The site consists of 28+1-acres and lies at an 
elevation of 1224 feet above sea level. The airport latitude is 
43° 27' 05" north. The longitude is 93° 11' 25" west. Reference 
may be made to Figure 1-5. 

The primary runway, RW 17/35, is 2685 feet in length and 100 feet 
in width. The clear zones associated with each runway approach 
coincides with the runway threshold since the runway is not hard 
surfaced. The turf runway is in good condition and well drained. 
Runway threshold markers are in place. Runway edge lights are 
currently (9/89) being installed. 

A visual approac h is maintained to each runway end. FAA Form 5010 
(6/7/88) noted the presence of obstructions of each runway end. 
These are noted in the following table. 

TABLE 1-14: OBSTRUCTIONS 

Obstruction 
Height above runway end 
Distance from runway end 
Obstruction slope 

SOURCE: FAA Form 5010, 6/7/88 

Runways 
1 7 
Fence 
4 feet 
625 feet 
Soil 

35 
Road (Hwy. 1 05) 
18 feet 
360 feet 
Soil 

There are a number of physical constraints related to the 
e x istin g airport site. These are noted as follows: 

1. State Highway 105 (extends in an east/west direction 360 
feet south of RW 35. 
2. Hard s urfaced County road approximately 100 feet east of 
the runway (extends in a north/south direction parallel to 
the runway centerline). 

1-1..9 
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3. Existing terminal area -. 
5. Towers and grain elevator in the immediate vicinity to the airport. 
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The level of service may be improved with the addition of the 
following: 

1. Crosswind runway 
2. Hard surfacing of the primary runway 
3. Installation of runway end identifier lights and a visual 
approach slope indicator together with threshold and edge 
lights o n the primary runway. 
4. Non-directional radio beacon 
5. Rotating beacon light 
6. Segmented circle and light wind tee 

Chapters Three and Four of this study will address the above 
concerns . Chapter Four will address the benefits extended from 
the improvements as well as the cost of making such improvements. 
Due to the physical constraints of the site, an alternatiave site 
or additional land beyond present airport land will need to be 
acquired. Consideration must be given to the present investment 
in the airport and .the cost associated with hangar 
rel ocation/ construction should a new airport site be selected as 
the onl y viable alternative to improving the level of service. 

The benefit and cost consideration will be viewed in relationship 
to the cost of maintaining the present level of service and using 
a n alternati ve airport. 

The present terminal area supports two conventional hangars, 
terminal office and ten individual tee hangars. An improved 
tiedown a rea is maintained between the tee hangars and 
c o nvention a l hangar area. 
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Convention Hangar Facilities 
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Airplane Tie downs 
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Air port Suf fi ci enc y Rating 

The Iowa Department of Transportat aion a nnually rates each 
airpor t in t he state syste m. A numerical rat i ng for each airport 
is obtained b y c o mparing st ru c tural, safety, and service features 
to specified desi gn cri t e ria. A rating below 50 percent of maxium 
ind ica t es t ha t th e item i s bel o w tolerable standards and should 
be c o nsi dered fo r imp r o veme nt. 

TABLE 1-15: NORTHWOOD MUNICIPAL AIRPORT SUFFICIENCY RATING, 1988 

STRUCTURAL RATING 
Runway 

Wearing Surface 
Base/ Subbase 
Drainage 

Taxiways/ Aprons 

TOTAL STRUCTURAL RATING 

SAFETY 
Runway 

Length 
Width 
Surface Condition 

Primary Surface Geometrics 
Approach Obstructions 
Turnaroun ds / Tax iways 

TOTAL SAFETY RATING 

SERVICE 
Runway 

Length 
Lighting 

Capacity 
Airfield Lighting 
Aprons - Terminal / Parking 
Land Area 

TOTAL SERVICE RATING 

TOTAL BASIC RATING 
TOLERABILITY ADJUSTED RATING 
SYSTEM LEVEL ADJUSTED RATING 

SOUR CE: I DOT, 1 988 
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MAXIMUM 
POSSIBLE 

RATING 

8.0 
10.0 
6.0 
6.0 

30.0 

5.0 
4.0 
9.0 

11 . 0 
7.0 
4.0 

40.0 

8.0 
5.0 
4.0 
5.0 
4.0 
4.0 

30.0 

100.0 
100.0 
100.0 

ACTUAL 
SUFFICIENCY 

RATING 

7.0 
7.5 
3.8 
4.0 

22.3 

4.6 
4.0 
7.0 
8.0 
7.0 
4.0 

34.6 

7.4 
4.0 
4.0 
1. 0 
4.0 
0.0 

20.4 

77.3 
71. 6 
72.5 
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AIRPORT SYSTEMS 

State System of Airports 

The 1985 Iowa Aviation System Plan includes all 112 public owned 
airports in Iowa. These airports provide access to the national 
system of airports by scheduled commercial carriers, air taxi, 
and general aviation aircraft. Of the 112 airports, eleven are 
classified as commercial airlines. The remaining 101 airports 
are served by air taxi and accommodate general aviation aircraft 
ranging in size from single engine aircraft to jet aircraft. 

The state system of airports consists of five 
classifications which are defined as follows: 

service 

General Aviation III: 

General Aviation II: 

General Aviation I: 

Commercial Service II: 

Commercial Service I: 

Provides access to Iowa communities 
supporting low activity levels. 

Provides access to Iowa's market 
and population centers requiring 
service by limited numbers of 
business jets and single engine or 
light twin engine aircraft. 

Provides access to Iowa's market 
and population centers requiring 
significant service by business 
jets and twin engine piston or 
turbo aircraft. 

Provides scheduled passenger 
service by commuter aircraft. 

Provides scheduled passenger 
service by transport aircraft and 
qualifies for Federal primary 
airport improvement funding. 

Each of the 112 airports within the system were placed in a 
service classification. The 1985 Iowa Aviation System Plan also 
developed design standards for each of the service 
classifications. In other words, for the airport to provide a 
given 1 eve 1 of service , the airport must support f ac i1 i ty 
development that will accommodate the level bf aviation activity 
defined by the service classification. · 
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The state system airports are listed by service and design 
classifi cation in Table 1-16 . 

TABLE 1-16: IOWA AIRPORT SERVICE AND DESIGN CLASSIFICATION 

Type Service 

Service 
Classlncatlon 

U,~lin 
Classlfl~llon 

Commerclal Service 

Commerclal 
Su vice 

I 

G,neral 
Transport 

Cednr Ropids 
De, Moines 
Sioux City 
Waterloo 

Commerclal 
Service 

II 

Basic 
lnmport 

Burlin11on 
Clinton 
Dubuque 
fnrl Dnd@e 

-M•~on Chy 
Ollumwa 
Spena:r 

General 
Aviation 

I 

B ■,lc 
transport 

Algona 
Ames 
Carroll 
Council Blulls 
Creston 
Davenport 
Denison 
rorc •t Chy 
Iowa City 
t:.r.o\u\ 
Marshalltown 
Muscatine 
Newton 

. General Atlatlon Airports 

General 
Aviation 

r.rnual 
UtllllJ 

Allantlc 
Boone 
Cluriton 

•Cl,arles Chy 
Cherokee 
Clarinda 
Decorah 
Estherville 
Fairfleld 
f'orl Mtdlson 
Orlnnell 
lhmrtnn 
llulan 
Independence 
Jellerson 
t:nonille 

II 

le Mus 
t-lontkello 
Mount Plcuanl 
Onn~e Chy 
Oshloosa 
Perry 
Poc.1hont11 
P.ed <>•Ir. 
Shclclon 
Shennndoah 
Sririt l.ake 
Storm Lth 
Webster City 

Ruic . 
UtllltJ-11 

Albla 
Audubon 
Bloomfield 
Centerville 
Clnrinn 
Eoile Orove 
Emmr.t,bur1 
Greenfield 
llumboldt 
Ida Cirove 
Io wa falls 
Manchester 
Mapl<lon 
Maquohta 
Oclwdn 
Osceola 
Pella 
P.oclr. Rapld1 
Sac Chy 
Sioux Center 
Tipton 
Vinton 
Washington 
Wa verly 
West Union 
Wintentl 

General 
Atlatlon 

Ill 

Basic 
Utlllty-1 
rued 

Cornln1 
Cresco 
Milford 
New lhmpton 
On•w• 

-osnge 
P.ockwell Chy 
Sibley 
Waukon 

Buie 
UUllly-1 

Turf 

Akron 
Allison 
Anita 
Bedford 
Belmond 
Eldora 
Grundy Cenler 
Guthrie Center 
llartlcy 
llawardcn 
t:cos•u~ua 

•l.ake Mrlls 
umonl 
Manning 
Monona 
Mounl Ayr 

- Northwood 
Paullina 
Primghar 
Sully 
Toledo 
Traer 
Wall I.ah 
Woodbine 

The Northwood Municipal Airport was identified as a General 
Aviation III airport in terms of service classification. The 
Gene r al Aviation III categor y airport is one that provides access 
to communit i es supporting low activity levels. Based upon the 
se r v i c e leve l to be provided each airport was placed in a design 
c l as s . Lake Mill s a nd Osage were also classified as General 
Aviation c ategory airports. Char les City was classified as a 
General Av iation II Airport while Mason City was classified as a 
Commercial Service II category airport. 

Table 1- 17 summarizes minimum development standards by service 
c l a s sification . Deve lopment standards/guidei• for the Northwood 
Muni c ip a l suggest that an adequate level of 'service would be 
provided by a turf primary runway- facility 2720 feet in length 
and 120 feet i n width. A crosswihd runway would not be considered 
a high pri o r·ity . 
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TABLE 1-17: I OWA AIRPORT DESIGN GUIDES 

Type Senlce Commercial S,nlce General AvlaUon Airports 

Service Commuclal Commtrclal Genual Genual Genual 
Clu,tncatlon Senlce Senlce Al'latlon Al'ladon Al'latlolt 

I II I II Ill 

Buie Buie 
Dtslin Genu ■t B ■ !!le Buie Gtntr■I Dute Utlllty-1 UUllly-1 
Uu~IOc1tlon Transport Tran,port Transport UUIIIJ UIIUIJ·II Faved Turf 

r,l1111try 
Rtt11WftJ •critical 2,720 Length Alrcrn(l 5,000 5,000 4,000 3,400 3,400 

Width ISO 100 100 75 60 60 120 
Surface llnrd llard lli11d Hard llard Hard Turf 
lRxlw~y Full r111llcl Full r111llcl r111lal r111llcl Turnuound Turnaround Turn■round None 

Sttond■rJ 
Runw■J Same RS Length Primary 4,000 4,000 3,400 2,720 2,720 None 

Width ISO 75 75 ISO 120 120 
Sm lace Hnrd llard llard lurf Turf Turf 
Taxiway Full ruallcl Turnuound Turnaround None None None 

r,lm■ rJ 
Runw■ y IJ1hb 

Eclge-
lntensily IIIRL MIRL MIRL MIRL MIRL MIRL URL 

Encl 
Identifier Yes Yes Yes Yes Yarlcs Varies No 

VASI Yes Yes Yes Yea Varlet Varies No 
Approach Yes Yes Varies No No No No 

Nll' ■ lds 

fkncon Yes Yea Yes Yu Yea Yes Yet 
St g. Chcle Yes Yes Yes Yet Yea Yea Yes 
l.ighled Wind 

ln,licalor Yes Yes Yu Yu Yt• Yu Yu 
tmo Yes Yu Yea Yes Yea Ye1 

Lind 
·title 420 300 300 170 · 120 120 80 

• Crirlcal Alman: Alrc.-11 •hlch ttqulru th< 11t1lul run.,.J dcwlopm<nl. 

SOUR CE: 1985 I OWA AVIATION SYSTEM PLAN 

Sho uld av i a tion ac tivity suggest that the Northwood Airport 
provi de a di f ferent l e ve l of service than that suggested in the 
1985 I owa Aviation System Plan, a different ·design classification 
wo ul d a l so be re comme nde d. Chapter Two willi~entify present and 
f utu re l e ve l s o f a viat i o n a c tivity. 
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National Plan of Integrated Airports 

The Federal airport system consists of those airports; public, 
civil, and joint use (military/civil) within the U.S. ~~d its 
territories considered necessary to provide a system of airports 
adequate to anticipate and meet the needs of the nation's civil 
aeronautics. Criteria for inclusion in the NPIAS is as follows: 

in the 
should 
to a 

from 

"An airport that was included 
predecessory to the current Plan 
remain in the Plan if it is subject 
current compliance obligation resulting 
a FAAP or ADAP grant." 

"An existing airport that is included in an 
accepted SASP or RASP may be included in the 
Plan if it has at least 10 based aircraft and 
services a community located 30 minutes or 
more average ground travel time from the 
nearest existing or proposed Plan airport. 
Proposed airports to serve such communities 
will be included if there is clear evidence 
that at least 10 aircraft will be based at 
the airport within the first year of its 
operation." 

The Federal Aviation Administration (FAA), recognizing the need 
to reduce overall airport development costs, developed the 
airplane design group concept linking airport requirements to 
using aircraft. Consequently,_ Change 6 to FAA AC 150-3500-4B 
presented new dimensional criteria by airplane design groups 
based upon aircraft approach speed and wingspan. 

Basic Utility - Stage I 
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Serves small engine aircraft 
generally under 3,500 pounds 
gross weight with approach 
speeds below 91 knots, and 
wingspans less than 49 feet. 
Typically these aircraft are 
used for personal, training, or 
agricultural flying. Precision 
instrument approach operations 
are not anticipated. (Approach 
Category A) (Design Group I) 



Basic Utility - Stage II 

General Utility - Stage I 

General Utility - Stage II 
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Serves small single engine . and 
light twin engine aircraft 
generally under 6,000 pounds 
with approach speeds below 121 
knots, and wingspans less than 
49 feet. Typically, these 
aircraft are used for personal, 
some business, and some charter 
flying. Precision instrument 
approach operations are not 
usually anticipated. (Approach 
Categories A and B) (Design 
Group I) 

Serves single and twin .engine 
aircraft under 12,500 pounds 
requiring greater runway 
lengths than provided at Basic 
Utility airports. Approach 
speeds are less than 121 knots 
and wingspans are less than 49 
feet. These aircraft are 
typically used for business and 
charter flying. Precision 
instrument approach operations 
are not usually anticipate~. 
(Approach Categories A and B) 
(Design Group I) 

Serves large aircraft up to 
60,000 pounds with . approach 
speeds of less than 121 knots 
and wingspans of less than 79 
feet, as well as large aircraft 
with approach speeds of less 
than 91 knots and wingspans of 
less than 118 feet. These 
aircraft range from typical 
corporate aircraft (including 
jets) to commuter airline 
aircraft. This airport class 
is capable of handling 
precision instrument approach 
operations. (Approach 
Categories A and B) (Design 
Groups I, II, and III) The GU 
II airport is primarily 
designed to accommodate 
airplane Oesign Groups I and 
II. , 



II 
Transport Serves virtually all aircraft 

including jet airliners. It 
serves large (up to 60,000 
pounds) and heavy (up to 
300,000 pounds) aircraft. This 
airport class is capable of 
handling precision instrument 
approach operations. (Approach 
Categories C, D, and E) 

Airports recording substantial use (500 annual itinerant 
operations) by aircraft with an approach speed of 121 knots or 
more should be designed to standards set forth in FAA AC 
150/5300-12, Airport Design Standards-Transport Airport~. 
Transport category airports are further subdivided by afrcraft 
size and weight. Turbojet airplanes - n0,000 pounds or less 
maximum certified take off weight: 

A. 75% Fleet at 60% useful load 
B. 75% Fleet at 90~ useful load 

For refer~r,ce, selected aircraft listed in Appendix II of FAA AC 
150/5300-48, Chg. 6 are noted by approach speed and design group. 
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TABLE 1-18: FAA DESIGN STANDARDS 

NONPRECISION 5 VISUAL RUNWAY 
PRECISION INSTRUMENT RUNWAY 

Runway 
Length 

Width 

ITEM 

Runway Safety Area 3/ 
Length Beyond Runway End!/ 

Width 

Taxiway 
Width 

Taxiway Safety Area 
Width 

Separation Distance, 

DIHI AIRPLANE DESIGN GROUP I AIRPLANE DESIGN GROUP 
!/ I 

IY 
Wingspan 

( 49' 

A 

B 

2C 

C 

D 

60 ft 
18 m 

240 ft 
72 m 

120 ft 
36 m 

25 ft 
7,5 m 

49 ft 
15 m 

I 
Wingspan 

( 49' 

60 ft 
18 111 

240 ft 
72 m 

120 ft 
36 Ill 

25 ft 
7,5 111 

49 ft 
15 m 

II 
Wingspan 

( 79 1 

I 2/ 
Wingspan 

( 49' 
I I II Wingspan Wingspan 

( 49 I ( 79 I 

- Refer to chapter 4 -

75 ft 
23 m 

300 ft 
90 111 

150 ft 
45 m 

35 ft 
10.5 m 

79 ft 
24 m 

75 ft 
23 m 

600 ft 
180 m 

300 ft 
90 m 

25 ft 
7 . 5 m 

49 ft 
15 m 

100 ft 
30 m 

600 ft 
180 m 

300 ft 
90 m 

25 ft 
7 , 5 111 

49 ft 
15 Ill 

100 ft 
30 Ill 

600 ft 
180 m 

300 ft 
90 m 

35 ft 
10.5 m 

79 ft 
24 m 

III 
Wingspan 

( 118' 

100 ft 
30 m 

600 ft 
180 m 

300 ft 
90 Ill 

50 ft 
15 m 

118 ft 
36 m 

Runway Center line to, 
Parallel Runway Center line 700 ft 

210 m 
700 ft 
210 111 

700 ft I - Refer to AC 150/5300-12 -

Parallel Taxiway Centerline ~A E 

Building Restriction Line and 
Aircraft Parking Area~/ 

Runway Centerline and End to, 
Object 

. Property Line 

Taxiway Center line to, 
Par.allel Taxiway Centerline 

Parked Aircraft and Object 

Taxilane Centerline to1 
Parked Aircraft and Object 

p 

G 

B 

150 ft 
45 m 

125 ft 
27.5 m 

69 ft 
21 Ill 

225 ft 
67.5 m 

200 ft 
60 m 

69 ft 
21 Ill 

!/ Letters are keyed to those illustrated in figure 7-2 

210 Ill 

240 ft 200 ft 250 ft 
72 Ill 60 RI 75 Ill 

250 ft 7/ 7/ 
75 m 1/ 1/ 

- Refer to paragraph 16 -

- Refer to paragraph 19 -

103 ft 
31.5 m 

69 ft 
21 m 

69 ft 
21 m 

- Refer to paragraph 16 -

- Refer to paragraph 16 -

1/ 'Itaese dimensional standards are for facilities which are to serve only small airplanes. 

300 ft 
90 111 

7/ 
2/ 

103 ft 
31.5 111 

350 ft 
105 m 

7/ 
1/ 

153 ft 
46,5 Ill 

3/ 'Itais runway safety area standard applies to all runways and runway extensions, that are constructed or 
- upgraded after February 24, 1903, Poe other runways, the maximum feasible length and width of runway 

safety area should be provided. 

!/ 'Itaese distances may need to be increased to keep the stopway within the runway safety area. 

5/ The location of a parallel taxiway may be adjusted such that no part of an aircraft (tail, wing tip) on 
- taxiway centerline penetrates the obstacle free zone (OFZ). 

6/ Objects located outside of the building restriction lines may penetrate ~he airport imaginary surfaces 
- defined in Subpart C of FAR Part 77 where an FAA aeronautical study has ~etermined that the specific 

penetration will not result in a hazard to air navigation, · 

7/ 'Itae building restriction line for a Category I ILS ruoway precludes any part of a building, tree, or parked 
- aircraft frau penetra

0

ting surfaces originating 300 feet (90 m) from runway centerline and sloping _laterally 
outward 4 (horizontal) to 1 (vertical). 

SOURCE: FAA AC 150, 5300-4, chg. 7 (9/23/83) 

1-34 



Area AirQort Facilities 

Table 1-19 summarizes existing conditions for selected airports 
that are part of the state aviation system. 

TABLE 1-19: Area Airport Facilities: Northwood, Forest City, 
Osage and Mason City 

Ownersl11 p 
Elevation 
Longitude 
Latitude 
Acreage 
Runwa y 
Length 
Width 
Surface 
Gross Weight 
Lighting 
Harking 
VASi /PAPJ 
RE IL 

Runway 
Length 
Width 
Surface 
Gross Weight 
Lighting 
Marking 
Beacon 
NOB 
Wind Indicator 
Based Aircraft 

S. E, 
M.E, 
Jet 
Helicopters 
Military 

Northwood 

Pub 1 ic 
1224 
93-11-25W 
43-27-05N 
28 
17 /35 
2685 
100 
Turf 

None 
None 
Yes 
14 
13 

SOURCE: FAA FORM 5010 

Forest City Osage 

Pub 1 ic 
1230 
93-37-30W 
43-14-00N 
250 
9/27 
2700 
60 
Asphalt 
12.5SW 
MIRL 
BSC 
V2L 
Yes 

15/ 33 
5800 
100 
Asphalt 
30SW 
MIRL 
NPJ-P 
Yes 
None 
Yes 
23 
17 
3 
2 

Public 
1168 
92-48-00N 
43-17-00N 
34 
17/35 
3400 
50 
Concrete 

LJRL 
BSC 

None 
None 
Yes 
8 
8 

1-35 

Mason City 

Public 
1213 
93-19-52W 
43-09-20N 
800 
12/ 30 
5502 
150 
Asphalt 
aosw 
MIRL 
NPJ 
V4l 
No 

17/35 
6501 
150 
Asphalt 
80SW 
HIRL 
PIR 
Yes 
Yes 
Yes 
46 
35 
10 
1 

Lake Mills 

Pub 1 i c 
1260 
93-30-30W 
43-25-00tl 

18/36 
3395 
100 
Turf 

LIRL 

Yes 

Yes 
3 
3 



Historic compos i t ion of the r egistered aircraft is presented 
in the fol l owing tab l e. All of the aircraft registered in 
Wor th Co un ty within th e period 1981 through 1986 were single 
en gin e p i ston powered a ircraft. 

TABLE 2- 10: REGISTERED AIRCRAFT BY TYPE, 1981 - 1986 

Ye ar 
198 1 
19 82 
1983 
19 84 
1985 
19 8 6 

Total 
1 8 
1 9 
23 
2 1 
22 
20 

PISTON 
Single Engine 

1- 3 4-Plus 
6 12 
6 1 3 
9 14 
8 13 
9 13 
9 1 1 

Multi-Engine 
1-6 7 Plus 

SOUR CE: FAA, Census of U.S. Civil Aircraft, 
Dec e mber 3 1, 1981 - 86 
FFA Form 50 10 

The number o f airc raft registered in Worth County over the 
20 ye ar planning pe r iod is expected to experience some 
annual vari a tion and remain relatively constant with no 
si gn i fi cant in c rease nor decrease in aircraft ownership. 
Thi s ass um ption is base d upon the following: 

* Positive economic and population growth within 
Nor thwood 
* A sta bili zed rural population in Worth County 
* A stronge r farm economy within the airport 
s e r vic e are a 
* Aggressive 
oppo rtunites 

efforts to create new job 

Ai rcraft ownership is e xpected to be concentrated in 
1-.J ort hwood a nd w i 11 be inf 1 uenced to s ome e xtent by the 
fi nan c i a l condition and business plan of local operator(s). 
For ex amp l e, a de c ision to relocate a local FBO operation 
fr om o ne ai rport to another could impact future aircraft 
re gi strati o ns within Worth County. 

The num be r of ai rc raft based at a facility is dependent to 
some degre e upon the geographic location of . the facility as 
wel l as the e xtent of facility development and services 
p rovi de d. In asse s sing the number of aircraft that would be 
based at a publi c .owned airpo r t, consideration must be given 
to t he re l a t ions hip su c h a faciJ 'ity would have to existing 
p r ivate a nd publi c a i r ports in the area. 
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To facilitate understanding of the estimates for specific airport 
location, reference is made to the 1978 SASP which concludes: 

"The choice of a site for basing an aircraft is . not 
always directly related to the residence of the owner. 
The choice may be affected by such factors as hangar 
rental and maintenance fee structure, availability of 
terminal services, availability of navigational aids, 
runway length and condition, etc. An aircraft may be 
based several miles from the owner's place of residence 
in order to have access to more attractiave features. 
Current based aircraft figures would indicate that some 
airports which provide services desired by aircraft 
owners may attract a larger number of aircraft than are 
registered in the county, while in other areas the 
total aircraft based in the county is less than the 
total registered aircraft in the county." 

SOURCE: SASP, 1978 

The above will explain some of the annual variations of general 
aviation aircraft registered or based at one airport or another. 
Those airports which now enjoy numbers of based aircraft owned by 
persons from outside the community or airport service area, may 
in the future lose their historical dominance. 

"Ideally, as airport development improves the quality 
of airports throughout the State, the attractiveness of 
the airports will become more similar causing the 
number of aircraft based in a county to more nearly 
equal the number registered in that county." 

SOURCE: SASP, 1978 (p. 39) 

With exception of years 1985 and 1986, the number of aircraft 
based at Northwood as a percent to registered aircraft within 
Worth County has generally increased. It is expected that in the 
near term 75 to 80 percent of the aircraft registered in the 
County would be based at the Northwood Municipal Airport. With 
improv ements the number of based aircraft as a percent of total 
register·ed aircraft could be expected to increase and within the 
20 year planning period may approach 90 percent. 
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CHAPTER TWO 

FORECAST OF AVIATION DEMAND 

INTRODUCTION 

Forecast Methodology 

The forecast of aviation activity provides a basis by which 
to evaluate present facility service capabilities against 
immediate and long range aviation activity. Consequently, 
unmet needs that exist can be identified and the service 
level of the facility improved. Facility improvements must 
be evaluated within the context of benefits and costs. The 
forecast of aviation activity then provides a basis by which 
to: 

- Identify unmet facility needs 
- Examine benefits and costs 
- Identify a point in time when a specific improvement 
may be contemplated 

Consideration should be given to distinguishing the 
difference between present activity and potential activity 
or demand. The forecast of aviation demand should be based 
upon the potential demand within the airport service area. 
In estimating potential demand, consideration must given to 
a number of variables which influence demand within the 
airport service area. 

- Aircraft ownership (registered aircraft) 
- Pilots 
- Population change, income 
- Labor force characteristics 
- Major industrial and business users 
- Ex isting airport facilities and services·(FBO) 
- Area airport facilities and services, state system 

Economic activity within the airport service area, along 
with area airport facilities and services are the 
important variables influencing aviation demand. 

more 
In 
of 
of 

relatively small communities, the addition or elimination 
a single industry can substantially change the level 
aviation activity. In large communities, a plant opening or 
closure may have less impact upon total usage due to the mix 
of activity found. 
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Aircraft ownership is influenced by socioeconomic trends 
within the airport · service area as well as the cost 
associated with aircraft ownership. Nationally, general 
aviation has undergone a major change with long-term growth 
of the active fleet slowing down. The FAA reported that for 
the period 1980 through 1986, the active general aviation 
fleet grew at a relatively constant annual rate of only 0.01 
percent. An active aircraft is one that is flown at least 
one hour during the previous year. Production of a new 
aircraft has also declined with 1495 units being shipped in 
1986 compared to 17,811 units in 1978. The slow down in 
historic growth of the general aviation fleet is influenced 
by a number of variables. 

"Factors such as the availability of low cost 
alternatives for recreational flying, changes in taster 
and preferences, declining student and private pilot 
populatiaons, rapidly rising prices and operating costs 
of conventional aircraft, and continued high interest 
rates may all be contributing to the downtown." 

SOURCE: FAA, FAA Aviation Forecasts, FY1988 - 1999, 
FAA-/AP0-88-1, February, 1988, page 71 

Future aircraft ownership within the airport service area is 
expected to reflect national trends. 

The forecast of aviation activity will also be influenced by 
the e xtent of facility development and accessibility of the 
airport site to the user. The assumption made herein that 
the e x isting airport site would be retained. Should in later 
phases of the planning process it be determined that the 
e x isting site can not be developed and an alternative site 
is selected, activity may be more or less than the estimates 
provided within the forecast data. 

A final consideration falls within the realm of individual 
t hoi~e. The decision to base an aircraft at one facility or 
another is influenced by the extent of facility development 
and services provided. For example, the availability of 
aircraft storage facilities and associated costs are 
important considerations in basing an aircraft as are 
services provided by the Fixed Base Operator (FBO). 
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Touch and go operations generated by student traffic may be 
largely due in part to efforts by the FBO in promoting aviation 
while itinerant traffic is influenced by economic activity within 
the airport service area . The dec i sion to trave l or transport an 
item from one point to another is based upon a number of factors. 

- Distance and accessibility, isolation 
- Trip purpose and cost 
- Commodity, value 
- Availability of other modes 

National Trends 

The total number of general aviation aircraft within the United 
States increased from 198,800 in 1979 to 213,200 in 1982. A 
decrease in the number of general aviation aircraft was recorded 
in 1983 followed by annual increases in 1984 and 1985. As of 
January 1, 1987, the general aviation active fleet consisted of 
220,044 aircraft, up 4.4 percent from 1986. 

Of the 220,044 active general aviation aircraft, 78.1 percent 
were single engine piston powered aircraft. Multi - engine piston 
aircraft comprised 10.9 percent of the fleet in 1987 followed by 
rotorctaft with 3.{ percent. While the number of single and twin 
engine piston powered aricraft experienced little growth, the 
turbine-powered fleet recorded an annual growth within the period 
1980-1987 of nearly eight percent. 

Approximately 34.5 million total hours were flown by general 
aviation aircraft in FY1987. Single engine piston aircraft 
accounted for 63.7 percent of all hours flown, multi-engine 
piston aircraft, 14.2 percent; turbine-powered aircraft, 10.7 
percent; and rotorcraft, 7.8 percent. Total hours flown by 
general aviation aircraft declined at an annual rate of 2.8 
percent within the period 1970 to 1987. Reference may be made to 
Table 2-1. 

TABLE 2-1: GENERAL AVIATION HOURS FLOWN, 1980 - 1999 (in 
millions) [lltlJl !ll~li 

EISIQI! 
SINGLE KULTI • BSZI!lB™C: 

£1SC6L IW tmmn: l:l!Gllil; IIIUQ?Blll Ilm~ll.lll tISI!lll Dll\UW: cmmt IllI6L 
Historical• 41.t 1980 21.1 6 . 6 2 .1 1.3 0 . 9 1.1 0 . 4 

1911 27 . 9 6 . 4 2.2 1..5 . 0 .1 1 . 1 0 . 4 41.0 

1912 25 . 2 6 . 0 2 . 1 1 . 6 0 . 6 1 . 1 0.4 '7 . 7 

1913 23 . 1 .5 . 1 2 . 2 1 . .5 0 . 6 l . 7 0.4 '6 . 0 

1914 23 .4 .5 . 7 2 . 4 1 . 6 0 . 6 1 . 9 0 .4 '6 . 0 

1915 23 . 4 , . 7 2 . , 1 . 1 0 . 6 1 . 7 0.4 36 . 2 

1916 22 . 2 4 . 9 2. 7 1 . 7 0 . 1 1 . 1 0.4 34 . .5 
1917! :u .o 4 . 9 2 . 7 1.1 0 . 1 1 . 9 0 . 4 34 . .5 

fl1.llal.l; 
1 . 9 0 . 1 1 . 9 0 . 4 34 . 4 1981 21 . 1 4 .1 2 . 1 

1919 21 . I 4 . 7 2 . 1 1 . 9 0 . 7 2 . 0 0 .4 34 . 3 

1990 21 . 7 4 . 7 2 . 1 2 . 0 0 . 7 2 . 2 0 .4 34 • .5 

1991 21.7 4 .7 2 . , 2 . 1 o., 2 . 3 0 .4 34.7 

1992 21.6 4 . 7 2 . 9 2 . 2 o., 2 . 5 0 .4 34 . t 
1993 21.6 4 .1 3 . 0 2 . 3 o., 2 . 6 0 . 5 '5 .4 

1994 21. 5 4 . 1 3 . 0 2 .4 0.6 2 . 7 0 . 5 '5 . .5 

1995 21.5 4 . 1 3 . 1 2 . 4 0 . 5 2 .1 0 . 5 35 . 6 

1996 21.4 4 . 9 3 . 1 2 . .5 0 . .5 2 . 9 o., 35 . 9 

1997 21.4 4 . 9 3 . 2 2 . 6 0 . .5 3 . 0 o., 36 . 2 

1991 21 . 3 4 . 9 3 . 2 2 . 6 0 . .5 3 . 1 o., 36 . 2 

1999 21.3 5 . 0 3 . 3 2 . 7 0 .4 3 . 2 0 . 7 36 . 6 

* Source : FAA Stati ■ t:lcal Handbook of Av iat i on 

SOURCE: FAA, FAA Aviation Forecasts1 FY1988 - 1999, FAA 
AP0-88-1 . nAno 1AO ~ - 1' '5 



Based upon usage, it should be noted that business use grew at an 
annual rate of 1.7 percent for the period 1970 to 1987. Within 
the same period, aircraft usage for instruction and personal use 
declined by 0 . 4 percent annually. 

The FAA estimates that the number of hours flown by general 
aviation aircraft through 1999 will increase at an average annual 
rate of 0.4 percent. By 1999 hours flown by general aviation 
aircraft is expected to approach 36.6 million compared to 34.5 
million hours recorded in 1987. Reference may be made to Figure 
2-1 which illustrates past and future changes in hours flown by 
general aviation aircraft. 

FIGURE 2-1: HOURS FLOWN BY AIRCRAFT TYPE, 1987 AND 1999 

OTHER 1,2,C 

ROTOR 7,1,C 

SE·P 

ornm 1.e,c 

ROTOR t.11,C 

-·-·· -- , ,w w... T-JET 7.IX 
!,IE·P 14.2,C . T·PROP 1.2,C 

1987 1999 

SE= Single Engine 
ME= Multi-Engine 

SOURCE: FAA FAA Aviation Forecasts, FY1988 - 1999, FAA AP0-88-1, 
page 83 

The total active general aviation aircraft fleet is expected to 
decrease in numbers from 220,000 in 1987 to 217,100 by 1990. A 
modest rate of increase is projected for the period beginning in 
1993 and extending through 1999. The size of the general 
aviation aircraft in 1990 is expected to exceed the 1987 fleet by 
only 900 aircraft. Nationally as well as in the State of Iowa, 
the total number of active general aviation .aircraft will first 
continue to experience a modest decrease in numbers through 1992 
followed by a modest annual increase through 1999. 

As noted in Table 2-2 and Figure 2-1, the composition of the 
fleet is also expected to change. The number of single engine 
piston aircraft is expected to decline yearly through 1999 while 
piston powered twin engine aircraft will decline in numbers 
through 1992 and then experience a modest annual increase through 
1999. The number of turbine powered aircraft is projected to 
increase at an annual rate of 1.2 percent through 1999. 
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TABLE 2-2: ACTIVE GENERAL AVIATION AIRCRAFT, 1980 - 1999 (in 
thousands) 

fIXEI! \IItfQ 
fl:iIOtf 

AS OF SINGLE MULTI- BOIQBQRAFT 
JANUARY l EHGIHE ENQIHE TUR!lQfBQf nIBllQJ:EI · fISIQH I!IBIHHE QIHER IQIM. 
Hht2ris;;il* 

1980 168 .4 25.1 3.5 2 . 7 3.1 2.7 4.8 210.3 
1981 168 .4 24.6 4.1 3.0 2.8 3.2 4.9 211.0 
1982 167 . 9 25 . 5 4.7 3.2 3.3 3.7 5.0 213.3 
1983 164.2 25.0 5.2 4.0 2.4 3.7 5.2 209.7 
1984 166 .4 25.1 5.5 3.9 2.5 4.0 5.9 213.3 
1985 171.9 25.5 5.8 4.3 2.9 4.2 6.3 220.9 
1986 164 .4 23.8 5.4 4.4 2.9 3.5 6.3 210.7 
1987E 171.8 23.9 6 . 0 4.5 2.9 4.0 7.0 220.0 

Forecast 
1988 170.2 23.8 6.1 4.6 2 . 8 4.2 7 . 3 219.0 
1989 168.6 23.7 6.6 4.9 2.7 4.4 7.6 218.5 
1990 167.0 23.5 6.4 5 . 1 2.6 4.6 7.9 217.1 

1991 166.3 23.4 6.6 5.3 2.5 4.8 8.2 217.l 
1992 165.5 23.3 6.7 5.6 2.5 5.0 8.5 217 . l 
1993 164.8 23.3 7.1 5.9 2.5 5.3 8.9 217.8 

1994 164.3 23.4 7.4 6.2 2.4 5.6 9.2 218.5 
1995 163.8 23.5 7.7 6.4 2.4 5.9 9.5 219.2 
1996 163.3 23.6 7.9 6.6 2.3 6 . 1 9.6 219.4 

1997 163.0 23.7 8.1 6. 8 2.2 6.3 9.8 219.9 
1998 162.8 23.8 8.3 7.0 2.1 6.5 9.9 220.4 
1999 162 . 5 ·23. 9 8.5 7.2 2.0 6 . 7 10.l 220.9 

* Source: FAA Statistical Handbook of Aviation 

Notes: Detail may not add to total because of independent rounding . 

An active aircraft must have a current registration and it must have been flown at least 
one hour during the previous calendar year. 

SOURCE: FAA, FAA Aviation Forecasts. 
APO-88-1, p. 147 

FY 1988 199~, FAA 

As noted in Figure 2-2, single engine piston.aircraft will make 
up 73.6 percent of the active fleet in 1999 compared to 78.1 
percent in 1987. Turbo-prop and jet will increase comprising 7.1 
percent of the total fleet in 1999 compared with 4.7 percent in 
1987. 
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FIGURE 2- 2: ACTIVE GENERAL AVIATION AIRCRAFT, 1980 - 1999 

1987 

PERCENT BY AIRCRAFT TYPE 

OTHER J,2,C 
ROTOR J, 1,C 

T-JET 2,C 
T-PROP 2,7,C 

1999 

OTHER 4 .6,C 

ROTOR 3.9,C 

T-JET J .J,c 
T-PROP 3.8,C 

ME-P 10.e,c 

SOURCE: FAA, FAA Aviation Forecasts, FY.~1988 
AP0-88-1, p. 82 

SE = Single Engine 
ME = Multi Engine 

1999, FAA 

The distribution of the U.S. active general aviation aircraft 
fleet will also experience some change. The number of aircraft 
within the Central Region (Iowa, Nebraska, Kansas, Missouri) is 
projected to decrease in numbers from 13,100 in 1987 to 12,600 
within the period 1991 through 1993. The number of active 
general aviation aircraft is expected to experience a slight 
increase by 1999. 

TABLE '2-3: ACTIVE GENERAL AVIATION AIRCRAFT, CENTRAL REGION, 
1980 - 1999 (in thousands) 

CENTRAL AS IOWA AS 
YEAR U.S. ( 1 ) REGION (1) % OF TOTAL IOWA (2) % OF REGION 

1980 210.3 14. 1 6.7 3.5 24.8 
1981 211 . 0 14. 1 6.7 3.4 24. 1 
1982 213.2 14.0 6,6 3.3 23.6 
1983 209.8 12.8 6. 1 3. 1 24.2 
1984 213.3 13.0 6. 1 3. 1 23.8 
1985 220.9 13. 1 5.9 3.0 22.9 
1986 210.7 12.4 5.9 2.9 23.4 
1987 220.0 13. 1 5.9 
1988 219.0 13.0 5.9 
1992 217.1 1 2 . 6 5.9 
1997 219.9 12.7 5.8 
1999 220.9 12.8 5.8 

SOURCE: (1) FEDERAL AVIATION ADMINISTRATION 
(2) IOWA DEPARTMENT OF TRANSPORTATION 
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Iowa's share of the four state region decreased from 24 . 8 percen t 
in 1980 to an estimated 23.4 percent in 1986. Within the period 
1980 through 1986 the Central Region experienced a 12 percent 
decrease in the number of active general aviation _ aircraft 
compared with a 17.1 percent decrease for the State of Iowa. 

Iowa Trends 

Aviation activity in Iowa has also experienced considerable 
change. Table 2-4 summarizes the number of aircraft registered 
in the State of Iowa from FY74 through FY86. As noted, the 
number of aircraft experienced a continual increase to 1979 when 
3,530 aircraft were registered in the State. Beginning in 1980, 
the number of aircraft registered has experienced a continual 
decrease with 3,079 aircraft registered in FY84, 2,962 in FY85, 
2,925 in FY86, 2,599 in FY87, and 2,535 in FY88. 

TABLE 2-4: REGISTERED AIRCRAFT, IOWA, FISCAL YEAR 1974 - 1988 

YEAR AIRCRAFT YEAR AIRCRAFT 

1974 2,565 1982 3,417 
1975 2,620 1983 3,335 
1976 3,144 1984 3,099 
1977 3,308 1985 2,962 
1978 3,492 1986 2,926 
1979 3,530 1987 2,599 
1980 3,492 1988 2,535 
1981 3,417 

SOURCE: !DOT, AERONAUTICS DIVISION, 1988 (Airworthy Aircraft) 

Annual changes in aircraft ownership parallel economic changes. 
As the Gross State Product in real terms begins to grow in a 
positive direction, the number of aircraft may also increase. 
Historically, as the Gross State Product increased, so did the 
number of registered general aviation aircraft. This historic 
pattern however is expected to undergo some changes and are 
expected to reflect national trends. Consequently, the number of 
general aviation aircraft registered within the State of Iowa is 
expected to be somewhat less than that estimated in the 1985 
State Aviation S~stem Plan. 

TABLE 2-5: REGISTERED AIRCRAFT, IOWA, 1988 - 2007 

YEAR I DOT ( 1 ) PDS ( 2) 

1985 2,962 2,962 
1988 --- 2,974 
1990 - - - 2,948 
1992 3,250 ', 2,948 
1997 --- 2,986 
2000 3,875 3,000 
2005 4,200 3,000 
2007 --- 3,000 

SOURCE: (1) IOWA DEPARTMENT OF TRANSPORTATION 
(2) PROFESSIONAL DESIGN SERVICES OF IOWA, INC. 



Regional Trends 

A si x county area was selected for a more indepth 
comparative assessment than that provided by a review of 
statewide trends. Table 2-6 summarizes registered general 
aviation aircraft by county for the period 1980 through 
1989. The number of registered aircraft within the six 
county area decreased from 223 aircraft in 1981 to 174 in 
1988. As of June 1989, there were 189 registered aircraft 
within the six county area. 

TABLE 2-6: REGISTERED AIRCRAFT, SELECTED COUNTIES, 1980-89 

Count.'t'. Year 

1980 1981 1982 1983 1984 1985 1986 198 1988 1989 
Cerro Gordo 93 90 79 75 76 75 69 65 60 69 
Floyd 37 33 34 32 32 34 33 33 36 34 
Hancock 9 28 26 24 22 1 8 20 21 18 1 9 
Mitchell 1 5 19 19 20 18 18 1 7 16 13 1 7 
Winnebago 42 35 33 32 34 33 33 29 29 28 
Worth 1 9 18 1 9 23 21 22 20 19 18 22 

Total 215 223 210 206 203 200 192 183 174 189 

Wor\!1 County As 
1980 1981 1982 1983 1984 1985 1986 1987 1988 

% of Total 8.8 8. 1 9.0 11 . 2 10.3 11 . 0 10.4 10.4 10.3 

SOURCE: FAA, Census of U.S. Civil Aircraft, December 
1980-1986 

1989 
11 . 6 

31 , 

IDOT, AIR AND TRANSIT DIVISION, MAY 1987; AUGUST 
1988; 

and JUNE 1989 
In 1989 Cerro Gordo recorded 36.5 percent of the total registed 
aircraft followed by Floyd County with 18.0 percent of the total . . 
Nearly fifteen percent of the area aircraft were registered in 
Winnebago County while 11 .6 percent of the aircraft within the 
si x c ounty area were registered in Worth County. Worth County 
captured 11.6 percent of the registed aircraft in 1989. 

A downward trend is representative of the number of registered 
aircraft in Cerro Gordo and Winnebago counties. Within exception 
to a small annual variation, the remaining four counties showed a 
relative degree of stability. 

' 
The number of based aircraft at public owned a~rports within the 
si x county area for the period 1980 through 1988 is summarized in 
Table 2-7. 
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The number of aircraft at the six public airports remained 
stable within the period 1980 through 1985 followed by 
significant decreases in 1987 and 1988. 

TABLE 2-7: BASED AIRACRAFT, PUBLIC AIRPORTS, 1980 - 1988 

Ai ri;~ort 1980 1981 1982 1983 1984 1985 1986 1987 1988 
Forest City 19 12 1 5 18 20 20 22 22 22 
Lake Mills 4 4 4 4 3 4 4 4 3 
Mason City 74 74 74 63 63 55 45 45 45 
Osage 1 1 10 1 2 12 13 1 1 9 8 8 
Charles City 22 30 32 32 31 31 32 26 26 
Northwood 8 1 1 1 1 1 2 15 18 18 14 14 

Total 138 141 148 141 145 139 130 11 9 118 

Northwood As 
% of Total 5.8 7.8 7.4 8.5 10.3 12.9 13.8 11.8 11 .9 

SOURCE: IDOT AIR & TRANSIT DIVISION, JUNE, 1989 

The number of aircraft based at Northwood showed a modest 
decrease as did Lake Mills, Osage and Charles City. Mason 
City e x~erience a significant decrease in the number of 
based aircraft. Forest City recorded a modest increase over 
the nine year period. 

Of the 118 aircraft based at public airport facilities 
within the si x county area, 38.1 percent were based at Mason 
City while 22.0 and 18.6 percent were based at Charles City 
and Forest City respectively. Northwood captured 11.9 
percent of the area total. 

Future numbers of based aircraft within the six county area 
are e xpected to be representative of trends statewide. 
Public airport utilization is expected to increase as the 
number of private facilities open to be public decrease. As 
the ecomony of the state improves, the number of registered 
and based aircraft may begin to stabilize. Some evidence of 
the stabilizing trend is evident from 1988 - 1989 data 
presented in tables 2-6 and 2-7. 
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Northwood AirQQrt Service Area 

As previ o usly defined, the airport service area consists of 
a primar y service area centered upon the City of Northwood 
and a fringe area consisting of the western and southern 
tier of townships. Should no airport improvements be made at 
Lake Mills, the primary service area would extend to the 
western edge of Worth County. 

The c ommunities of Manly, Grafton, Hanlontown, Fertile, and 
Joice are located within the fringe or secondaray airport 
service area. Northwood and Kensett are within the primary 
service area. 

As of June, 1989, there were 22 registered aircraft within 
Worth County. Of those 68 percent reported a Northwood 
mailing a ddress while the remaining 32 percent reported a 
mailing address within those communities located within the 
se c ondary s ervice area. 

TABLE 2- 8 : REGISTERED AIRCRAFT BY COMMUNITY, 1989 

Community 
Northwood 
Manly 
Joice 
Grafton 
Fertile 
Total 

SOURCE: PDS, 1989 

No. of Aircraft 
1 5 

2 
2 
2 

_ 1 __ 
22 
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% of Total 
68.2 

9. 1 
9. 1 
9. 1 
~ 

100.0 



Table 2 . 9 lists c urrent registered aircraft by 
i de nti fic at io n number a nd model. The table also identifies 
t he ma iling a ddress o f the owner as well as the airworthy 
s ta tu s of t he ai rc raft. It s hould be noted that nine of the 
22 r e g i ste r ed a irc raf t were reporte d as ~eing sold out of 
state . One a ircraft was classified as being unairworthy. 

TABLE 2-9: RE GI STERED AIRCRAFT, WORTH COUNTY, 1989 
Airw or t hy Ba sed 

1D ________ Add ress Model Y~!e 
71 

Status (1) Airport 
182lW No rt hwood Cessna 182P I Northwood 
2535R Northwood Cessna 182 67 

78 
74 
74 
68 
47 
70 
53 
63 
60 
77 
77 
67 
76 
64 
47 

1 
2726 E Man ly 
44 087 Jo ice 
46189 
53 71L 
5600 
6446G 
650 NA 
653 Y 
6697 P 
6792Q 
67920 
722 1V 
73420 
7809 U 
7872 4 
84455 
846 34 
84 93 F 
88 JMP 
98 3X 

!fo1·t /1111 ood 
Grafton 
llo rtlHi OOd 
Northwood 
No rthw ood 
No rt hwood 
Gra fto n 
Northwood 
Nor tl1wood 
Northwood 
Northwood 
Jo ice 
ll ort hwood 
No1·thwood 
No rthwood 
Ma nly 
Fert ile 
No rthwo od 

Cessna 172N 
PA32-300 
Cessna 172 
Pft.28 180 
Beech :i 5R 
Cess na 150K 
Beech C-454 
Grumman G- 164 
PA24- 250 
Grumman G16 4B 
Grumman G164B 
Ca llai r 8-l A 
Cessna 172 
Cess na 172 
Piper PA 11 
Ce ssna 17 2K 69 
Cessna 172 69 
PA2 8-1 51 77 
Ta ylor M1n1 -IMP -­
Grumman G-164A 68 

1 
4 
4 
4 
4 
4 
8 
4 
1 

4 
4 
1 
4 
1 
1 
1 
2 
4 

Code Ai rworth Sta tus: 
1 Ai rwo rthy 
2 Un a1rwo rt hy 
4 Sol d ou t of State 
8 Dea ler 

Northwood 
sos 
sos 
sos 
sos 
sos 

Nor thwood 
sos 

Charl es Cit y 
Northwood 
Northwood 

sos 
Northwood 
Northwood 

sos 
Northwood 
Northwood 
Northwood 

sos 

SOUR CE: IDOT AIR 7 & TRANSIT DIVISION June, 1989 

The numbe r of 
1980 has be en 
t he re were 18 
were reported 

aircraft registered within Worth County since 
within a range of 18 to 23. In 1981 and 1988 

a i r c r a f t reg i st e red i n the · .. county w h i l e 2 3 
a s r egi stered in Worth County ; in 1983. 
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Historic composition of the registered aircraft is presented 
in the following table. All of the aircraft registered in 
Worth County within the period 1981 through 1986 were single 
engine piston powered aircraft. 

TABLE 2-10: REGISTERED AIRCRAFT BY TYPE, 1981 - 1986 

Year 
1981 
1982 
1983 
1984 
1985 
1986 

Total 
18 
19 
23 
21 
22 
20 

PISTON 
Single Engine 

1-3 4-Plus 
6 12 
6 13 
9 14 
8 13 
9 13 
9 1 1 

Multi-Engine 
1-6 7 Plus 

SOURCE: FAA, Census of U.S. Civil Aircraft, 
December 31, 1981-86 
FAA Form 5010 

The number of aircraft registered in Worth County over the 
20 year planning period is expected to experience some 
annual variation and remain relatively constant with no 
significant increase nor decrease in aircraft ownership. 
This assumption is based upon the follow,ng: 

* Positive economic and population growth within 
Northwood 
* A stabilized rural population in Worth County 
* A stronger farm economy within the airport 
service area 
* Aggressive 
opportunites 

efforts to create new job 

Aircraft ownership is expected to be concentrated in 
Northwood and will be influenced to some extent by the 
financial condition and business plan of local operator(s). 
For e xample, a decision to relocate a local FBO operation 
from one airport to another could impact future aircraft 
registrations within Worth County. 

The number of aircraft based at a facility is dependent to 
some degree upon the geographic location of the facility as 
well _as the extent of facility development ·, and services 
provided. In assessing the number of aircraft that would be 
based at a public owned airport, consideration must be given 
t o the relationship such a facility would have to existing 
private and public airports in the area. 
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TABLE 2-11: BASED AIRCRAFT AS PERCENT OF REGISTERED 

Year 
19 8 0 
1 981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

Registered 
1 9 
18 
19 
23 
21 
22 
20 
1 9 
1 8 

SOURCE: PDS, September 1989 

Based 
8 

1 1 
1 1 
1 2 
1 5 
1 8 
18 
14 
14 

Based as 
% of Registered 

42% 
61 
58 
52 
71 
82 
90 
74 
78 

The number of aircraft based at the Northwood Municipal Airport 
is e xpected to remain fairly stable within the period 1990 to 
2009. Reference may be made to Table 2-11. As of June 1989, eight 
of the 22 aircraft registered in Worth County were owned by a 
single individual. Decisions by that s1ngle individual as well as 
others will cause some annual variation in the number of 
registered and based aircraft as aircraft are purchased and sold. 

A number of aircraft will be maintained on private fields while 
others will be based at area airports for one reason or another. 
Since many of the private airports are no longer open to public 
use due to liability costs, more of the registered aircraft are 
e xpected to be based at public owned airports. 
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TABLE 2-12: REGISTERED AND BASED AIRCRAFT, 1990 - 2010 

Year 
1990 
1994 
1999 
2009 

Registered Aircraft 
Northwood Airport 
Service Area 

22 
18-24 
18-24 
18-24 

Based Aircraft 
Northwood Municipal 
Airport 

12-16 
14-18 
14-18 
16-22 

( 14) 
( 1 6 ) 
( 1 6 ) 
( 1 9) 

SOURCE: PDS, 1989 

The mix of registered and based aircraft is expected to reflect 
current conditions. As of June, 1988, there were 13 single engine 
and one twin engine aircraft based at the Northwood Municipal 
Airport. 

The future mix of based aircraft is expected to consist of single 
and twin engine aircraft with a gross weight under 12,500 pounds. 
Aircraft in excess of 12,500 pounds gross weight would most 
likely be based at Mason City. 

Based aircraft characteristics: 
Approach Speed Under 91 knots 
Wingspan Under 49 feet 
Gross Wei~ht Under 12,500 pounds 
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PILOTS 

Introduction 

The total number of pilots nationally has experienced a downwarq 
trend from 1981 through 1987. All categories of pilots 
experienced a decrease except the helicopter, glider, and airline 
transport categories. The number of students dropped from 
210,200 in 1980 to 150,300 in 1987. The number of private pilots 
decreased in number from 343,276 in 1980 to 305,736 in 1987 or at 
a yearly rate of decline of 3 percent. Within the same period, 
the number of commercial pilots decreased from 183,400 to 
147,800. Lighter-Than-Air certificate holders declined in number 
from 3,700 in 1981 to 1,100 in 1987. Historic (1980-1987) and 
future (1988-1999) pilot numbers are summarized in Table 2-13. 

TABLE 2-13: ACTIVE PILOTS - UNITED STATES, 1980 - 1999 (in 
thousands) 

AS OF AIRLINE LIGHTER- INSTRUMENT 
JANUARY l STUDt;NT~ fBIVt.U C0MMERQI6L IMtl:ifQRI HELIQQftt;B ~LUlt;R lllhJi-611!. IQI6L MUIHll 
Hi.stot:i!::!!l* 

1980 210 . 2 343 . 3 182.1 63.7 5.2 6.8 3.4 814.7 247.1 
1981 199 . 8 357 . 5 183 .4 69.6 6.0 7 . 0 3.7 827.0 260 . 5 
1982 179.9 328 . 6 168.6 70.3 6 . 5 7 . 4 3.0 764.2 252.5 
1983 156.4 322.1 165.1 73.5 7 . 0 7.8 1.4 733.3 255.1 
1984 147.2 318.6 159.5 75.9 7.2 8 . 2 1.3 718.0 254 . 3 
1985 150 . 1 320.1 155 . 9 79.2 7.5 8.4 1.2 722 .4 256.6 
1986 146.7 311.1 151.6 82 . 7 8.1 8 . 2 1.1 709 . 5 258.6 
1987E 150 . 3 305.7 147 . 8 87 . 2 8 . 6 8 . 4 1.1 709.1 262 . 4 

foreca:;i; 
1988 153.3 306.0 147.8 90 . 7 8 . 7 8.5 1.2 716.2 266 . 3 
1989 156.4 306 . 6 148.5 94.3 8.8 8 . 6 1.2 724 .4 269.0 
1990 159.1 307.5 149.3 97.1 8.9 8.8 1.2 731.9 271. 7 

1991 161.5 308 . 2 150.8 100.l 9.0 8.9 1.2 739. 7 273.6 
1992 163.5 308 . 8 152 . 3 103 . l 9.1 9.0 1.2 747.0 275 . 5 
1993 165 . 1 309.7 153 . 8 106.2 9.3 9.1 1.3 754.5 277 .4 

1994 166.3 310 . 6 155.3 108 . 3 9 .4 9.2 1.4 760.5 279 . 4 
1995 167.1 311 . 6 156.9 110 . 5 9 . 5 9.3 1.5 766.4 281.3 
1996 167.8 312.5 158.5 112. 7 9.6 9 .4 1.6 772.1 283 . 3 

1997 168 . 3 313 . 4 160.1 114 . 9 9.7 9.5 1. 7 777 .6 285.3 
1998 168 . 8 314 . 4 161. 7 117 . 2 9 . 8 9.6 1. 8 783 . 3 287 . 3 
1999 169 . 3 315.3 163 . 3 119.6 9 . 9 9.7 1. 9 789.0 289 . 3 

* Source: FAA s·tatistical Handbook.•of Aviation . 

(1) Instrument rated pilots should not be added to other categories in deriving total . 

Notes : Detail may not add to total because of independent rounding . 

SOURCE: FEDERAL AVIATION ADMINISTRATION 
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Nationall y, all categories of pilots are expected to increase in 
number th r ough 1999. 

Regional / Worth County 

The FAA reported 7,90 9 active pilots in Iowa as of December 31, 
1986 or approx imately 2 . 2 pilots per aircraft. Based upon data 
from IDOT , there were 28 pilots within Worth County in 1985 or 
app rox imate ly 31 .5 pilots per 10,000 population. 

Cerro Go rdo had 18. 2 pilots per 10,000 population compared to 
Wi nn e bagao County with 41 .5. The six county average was 32.6 
pilots pe r 10,000 population. Worth County was slightly below 
t he si x c ount y a ve r age. The number of pilots will be influenced 
by the ef f o rt of l ocal instructors to recruit students and 
ma in ta in a loc al intere s t in flying. 

TABLE 2- 14: PILOTS SELECTED COUNTIES, 1985 

Pilots / Air Transport 
Count y Population 10.000 Pop ula t ion Commericial Pri vate St udent Tota l 

Worth 8' 90(1 31.5 9 14 5 28 
Winnebago 13,000 41 , 5 13 33 8 54 
Mitchell 11 ,800 3 3. 1 7 27 5 39 
Floyd 19,200 34,9 20 40 1 67 
Ce rro Gordo 47,800 18, 2 12 59 16 87 
Hancoc k 14,000 36, 4 11 27 13 51 

SOURCE: IDOT, FAA Pilots Registration Tape, December, 1985 
I owa Census Data Center 

The number of pilots within Worth County is expected to remain 
stable within the pe riod 1990 through 2009. Reference may be made 
t o Table 2-1 5 . 

TABLE 2- 15: PILOTS, WORTH COUNTY, 1990-2009 

YEAR 
1990 
199 4 
1999 
200 9 

SOUR CE: PDS, 1989 

2-'16 

PILOTS 
27 

26-28 
26-29 
26- 29 



AIRCRAFT OPERATIONS 

Introduction 

An aircraft operation is defined as the airbourne movement of 
aircraft in controlled and non-controlled airport terminal areas 
and about given enroute fixes or at other points where counts can 
be made. Each movement counts as an operation. A "touch and 
go", for example, counts as two operations. 

Total annual aircraft operations are further broken down into 
local and itinerant operations. A local operation is defined as 
one by an aircraft that: 

1 • Operates within the local traffic pattern or within 
sight of the control tower; 

2. is known to be departing for or arriving from local 
practice areas; or 

3. executes simulated instrument approaches of low passes 
at the airport. 

An itinerant aircraft operation is one that operates outside the 
local traffic pattern. A typical example of an itinerant 
operation is an air taxi operation. Aviation operations are most 
often ·discussed in terms of: 

1. Total annual aircraft operations 
- Total annual local 
- Total annual itinerant 

2. Peak day and peak hour operations 

Aircraft operations are a function of the following elements: 
1. Based Aircraft 
2. Resident Pilots 
3. Airport Facilities 
4. Airport Management 
5. Social & Economic Characteristics of the Airport Service 

Area 
6. FBO and Air Taxi Services 

National Trends 

An indication of historic and future levels of aviation activity 
may be obtained from a review of activity at airports having FAA 
control towers. In 1980, 66,200,000 operations were conducted at 
432 airports having control towers. Total '•operations decreased 
with the period 1980 through 1987 as did thJ numbers of FAA tower 
facilities. In 1987 there were an estimated 61,000,000 operations 
conducted at 399 tower location~. 
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Future aviation activity at the 399 airports with tower 
facilities is expected to increase annually. As noted in Table 
2-16 total aircraft operations are expected to increase from 
62,700,000 in 1988 to 81,400,000 in 1999. Operations by general 
aviation aircraft is expected to increase from 38,700,000 to 
50,200,000 within the same period. Activity by air carrier and 
air taxi/commuter aircraft is also expected to increase. 

TABLE 2-16: 
( in millions) 

AIRCRAFT OPERATIONS AT TOWER LOCATIONS, 

AIR Alll TAll/ ClllERAL NIJKBER OF 

asm, IW ~BlEll '0!1Ktl'ITR A~AilQII llll,lIABI IllI.!.L EM TOll'ERS 
l::11:n:~u;:: ls:al* 

1980 10 . l 4 . 6 41 . 9 2 . 5 66 . 2 432 
1981 9 . 5 4 .9 44 . 6 2 . 5 61.5 433 
1982 9 . 0 5 . 1 34 . 2 2 . 3 50 . 6 375 
1983 9 . 1 5 . 9 35.3 2 . 5 53 . 3 390 
1984 10.9 ' . 6 36 . 1 2.4 56 . I 403 
1985 11 . 3 6 . 9 37 .2 2 . 5 57 . , 391 
1986 12 . 3 ' . 9 37 . 1 2 . 6 59 .0 399 
1987E 13.1 7 .3 37 .I Z.7 61 . 0 399 

Isu=All 
1988 13.6 1.1 31 . 7 2 . 7 62 . 7 399 
1989 14 . 0 1 .1 39 .6 Z. 7 64.4 399 
1990 14.4 1 . 5 40 . 5 Z. 7 '6 . 1 399 

1991 14.1 I . I 41.4 2.1 67 . 7 399 
1992 15 . 2 9 .1 42 .4 2. 7 69 .4 399 
1993 15 . 5 · 9 . 4 43 .4 Z. 7 71 . 0 399 

1994 15 . 1 , .1 44.5 2. 7 72 . 7 399 
1995 16 . l 10 . 0 45 . 5 2. 7 74 . 3 399 
1996 16 . 4 10 . 3 46.7 2. 7 76 . l 399 

1997 16 . 7 10 . , 47 . 9 2 . 7 77 . 9 399 
1998 17 . 0 10 . 9 49 . 0 2 . 7 79 . 6 399 
1999 17 . 3 11.2 50 .2 2. 7 11 . 4 399 

* Source : FM Air Traffic Activity. 

Not•• : 1982 ~1984 operation.a reflect th• teaporary clo■ure1 of FAA Air Traffic 
Control Tovera . Detail aay not add to toe&l becau..a of independent 
rounding . 

SOURCE: FAA, FAA Aviation Forecasts, FY 1988 
AP0-88-1, p. 153 

1980-1999 

1999, FAA 

Within the period 1988 through 1999, activity by general aviation 
aircraft is expected to increase by 29.7 pe~cent compared to a 
27.2 increase in air carrier operations and a 45.5 percent 
increase in aircraft operations by air taxi and commuter 
aircraft. 

Local operations conducted in FY87 at the 429 airports totaled 
15,700,000 compared to 22,600,000 itinerant operations. 
Approximately 40.9 percent of the operations were local in 
character. Through 1999 the percentage of local operations is 
expected to increase approximately one percent. 

Iowa Tre_nds 

An insight regarding aviation activity with~n the State of Iowa 
may be obtained from reference to counts from the five tower 
airports in Iowa. These facilities are located at Dubuque, Des 
Moines, Waterloo, Cedar Rapids , and Sioux City. In. FY 1987, 
there were 459,186 total aircraft operations conducted at the 
five tower airports compared with 412,936 in FY 1986. Air 
carrier activity increased by 16.7 percent, followed by a 15.0 
percent increase in military operations . General aviation 
operations increased by 8.8 percent from FY86 to FY87 at the five 
airports. Air taxi operations increased by 5.3 percent . 
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TABLE 2-17: OPERATIONS, FIVE AIRPORTS, 1986 AND 1987 
CHANGE 

1986 1987 NUMBER PERCENT 
Air Carrier 

Itinerant 50,754 59 , 214 8 , 460 16.7 
Local 0 0 
Total 50,754 59,214 8,460 16.7 

General Aviation 
Itinerant 176,537 186,369 9,832 5.6 
Local 106,053 121,194 15,141 14.3 
Total 282,592 307,563 24,971 8.8 

Air Taxi 
Itinerant 63,911 67,274 3,363 5.3 

Local 0 0 
Total 63,911 67,274 3,363 5.3 

Military 
Itinerant 12,135 13,293 1 , 158 9.5 
Local 9,546 11 , 842 2,296 24. 1 
Total 21,861 25,135 3,274 15.0 

Total 
Itinerant 297,337 326,150 28,813 9.7 
Local 115 , 599 133,036 17,437 15. 1 
Total 412,936 459, 186 46,250 11. 2 

SOURCE: FAA, FAA Air Traffic Activit~. FY87, p. 26 

So a s to be t ter asse s s potential activity within the Northwood 
Airpo rt Se r v ice Area h i storic general aviation activity at the 
f iv e tower ai r port s in I owa was summarized for the period FY 1979 
t h ro ug h FY 198 7. Refe r ence may be made to Table 2-18. 

TABLE 2- 18: GENERAL AVIATION OPERATIONS, TOWER LOCATIONS, 
FY1979-1987 

FISCAL YEAR 
1979 1980 1981 1982 1983 1984 1985 1986 1987 

CEDAR RAPIOO 
Local 52,945 43 , 848 34 , 391 31,317 24,801 26,730 29,475 26 , 119 28,836 
Itinerant 51,864 50,498 48,910 37,228 37,645 36,681 35,636 35,248 36,965 
Total 104,179 94,346 83,301 68,545 62,446 63,411 65,111 61,367, 65,801 

DES KJINES 
Local 52,945 45,805 33 , 974 28,016 25 , 083 22,200 21,828 27,735 30,137 
Itinerant 107,460 103,458 94 , 351 80 , 841 77,395 75,478 75,643 70,735 73,769 
Total 160,405 149,263 128 , 325 108,857 102,478 97,678 97,471 98,614 103,906 

~ 
Local 25 ,945 29,288 28,410 25,384 22,683 19,064 18,873 21,741 28 , 558 
Itinerant 34,961 33,543 33,683 26,801 25,188 24,690 '. 24,332 22,280 24,178 
Total 60,636 62,831 62,093 52,185 47,871 43,754 43,205 44,021 52,746 

SIOUX CITY 
Local 27 , 037 18,250 14,351 9,615 12,203 9,755 10, 036 14,984 14,349 
Itinerant 40,930 36,564 34 , 529 24,038 26,947 26,212 26,557 27,984 27,107 
Total 67 , 968 54 , 814 48,880 33,653 39,150 36,967 36,593 41,996 41,456 

WATERLOO 
Local 38,217 38,879 32,716 17,809 15 , 308 15,270 l~,444 15,474 19,314 
Itinerant 41,595 39 , 633 37,106 25,645 23,599 22,999 21 , 375 21,118 24 , 350 
Total 79 , 812 78,512 69,822 43,454 38 , 907 38,269 35 , 819 36,592 43,664 

TOTAL 473,000 439 , 766 392, 421 306 , 694 290,852 279 ,079 278 ,199 282 , 592 307,563 
Local 41.5 40.1 36 .7 36 ; 6 ·. 34 _4 33 . 3 34.0 37 . 5 40 . 0 
Iti nerant 58 . 8 59 . 9 63. 3 63 .4 65.6 66 . 7 66 . 0 62 . 5 60 . 0 
Total 100. 0 100. 0 100. 0 100.0 100.0 100.0 100.0 100. 0 100. 0 

SOURCE: FEDERAL AVIATION ADMINISTRATION 
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Total activity by general aviation aircraft decreased from 
473,000 operations in FY 1979 to 278,199 in FY 1985. The 41.2 
percent decrease in activity within the period FY79 to FY85 has 
been reversed with an increase in activity in FY86 and FY87. The 
increase in operations by general aviation aircraft may be due in 
part to an improved State economy. General aviation activity 
increased by 1.6 percent in FY86 . and 8.8 percent in FY87 at the 
five tower airports indicating an end to the downward trend 
experienced from FY19 through FY85. 

The type of aircraft operations has also undergone some changes. 
Since FY 1979 the number of local operations has generally 
declined. Beginning in FY85, the number of local operations as a 
percent of total operations has increased. In FY87, 40 percent 
of the total general aviation aircraft operations were local in 
character. For purposes of estimating future numbers of local 
and itinerants, the assumption herein is that approximately 40 
percent of all operations will be local in nature while the 
remaining 60 percent will be itinerant in character. 

The 1985 Iowa Aviation System Plan projects an increase in the 
number of aircraft operations conducted within Iowa. General 
aviation operations accounted .for 89 percent of the total 
activity in 1984. The number of general aviation operations are 
expected to increase from 1,879,000 in 1985 to 2,893,000 in 2005. 

The Iowa Department of Transportation initiated a program to 
count aircraft operations at non-tower airports using a 
sound-actuated counter. The tapes are audited to determine if 
the sound is from a single-engine aircraft, a multi-engine 
aircraft, jet, helicopter, or other source that should be 
eliminated from the count. Consequently, data accumulated can be 
used to identify activity over a 24 hour period as well as by day 
of the week. Using the recorded departure data, the !DOT is able 
to estimate the total number of annual operations conducted at an 
airport facility. 

Total annual aircraft operations for 29 airports within the State 
of Iowa that were counted within the period 1985 through 1987 are 
summarized in Table 2-19. A total of 211,946 operations were 
conducted at the 29 airports counted. As noted, a majority of 
the operations were by single engine aircraft with the balance 
consisting of multi-engine and jet operations. 

Activity at the 29 general aviation airports varied considerably 
in total numbers as well as by aircraft type. Orange City is 
interesting given only 2,070 operations and of those nearly 40 
percent by twin engine aircraft. K-Product~, Vogel Paints, and 
Harker Meats have plant locations adjacent to the airport. 
Northwestern College is also located in the community. 
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TABLE 2-19: ANNUAL AIRCRAFT OPERATIONS, 29 AIRPORTS 

FIXED WING FLEET 
OPERATIONAL MIX 

( PERC_EtfLfil_ 
ESTIMATED * SINGLE MULTI- TOTAL ANNUAL OPERATIONS AIRPORT ENGINE ENGINE JET (ARRIVALS AND DEPARTURES) 

Algona 93.6 6.4 0 8290 Atlant1c 94.9 5.0 . 1 8146 Boone 93. 1 6.8 . 1 15766 Carroll 92.3 7.0 . 7 5648 Charles C1ty 93.6 6.3 • 1 9104 Cherokee 86.9 13. 1 0 8240 Clar1nda 94.9 5. 1 0 2376 Davenport 90.3 8.7 1.0 26354 Denison 94.3 4. 7 1.0 7820 Eagle Grove 90.4 9.6 0 3642 Hampton 63.5 20.9 15.6 2434 Harlan 96.4 3.6 0 5020 Independence 93. 1 6.9 0 4116 Iowa Falls 89.8 9.8 . 4 4520 Jefferson 91. 6 8.4 0 3268 Manchester 93.7 6. 3 0 1596 Maquoketa 89.8 9.8 .4 4154 Marshalltown 86.5 10.4 3. 1 10842 Mont tee l lo 94.4 5.6 0 7694 New Hampton 86.4 13.6 0 1086 Newton 67. 7 31. 4 . 9 12120 Orange C1ty 60.2 39.8 0 2070 Perry 97. 9· 1. 9 . 2 6850 Red Oak 91. 4 8.6 0 7440 Shenandoah 96. 1 3.7 . 2 5122 Spencer 64.3 35. 1 • 6 11814 V1nton 97.3 2.7 0 6244 Webster C1ty 96.4 3.4 .2 17082 West Union 86.5 12.7 .8 3088 

* Does not include rotorcraft operations as it 1s usually 
not possible to differentiate between rotorcraft arrivals 
departures, hovering and ground operations using the RENS 
aircraft activity counter. 

SOURCE: !DOT, Iowa __ Automated Aircraft 
1985-1987, August, 1988, p. 6 

2-21 

Act j v j t~ __ Qguntillil_L 



Given the number of based aircraft, there were approximately 324 
operations conducted per based aircraft. Obviously not all the 
estimated operations were conducted by based aircraft and 
therefore the ratio may have little application other than as an 
indication of activity that may exist based upon the number of 
aircraft located at an airport. The count program also revealed 
the annual distribution of operations conducted at the 29 
airports. 

Spring 
Summer 
Fall 
Winter 

29.3% 
33.0% 
21 • 7% 
16. 1 % 

From a review of data, activity was often, but not necessarily in 
all cases, highest on the weekends as well as in the laie 
afternoon. Weekend activity and late afternoon/early evening 
activity would generally indicate pleasure flying as well as 
student traffic. Those airports having a concentration of 
activity within the week day and a small seasonal variation would 
most likely represent a greater use of the facility for business 
reasons. 

Except for Davenport, the remaining airports are located 
a metropolitan area. Davenport would be considered a 
facility to Moline. 
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NORTHWOOD MUNICIPAL AIRPORT 

Activity at the Northwood Municipal Airport will depend to some 
e xtent upon the number of based aircraft, airport facilities and 
services, number ot pilots, commercial and industrial growth, as 
well as lo cation of the facility in relation to the service area. 
As noted in Table 2-19 , the number of total annual aircraft 
o perations c an vary significantly by airport. For purposes of 
this s tudy, a ratio of 324 operations to one based aircraft will 
be us ed a s a bas is by which to estimate total annual aircraft 
o pe r ations . 

Total annual activity will be influenced by the type of aircraft 
using the facility. Some indication of the primary use of the 
air c raft by aircraft type is reflected in the following table. As 
noted, nearly 57 percent of the single engine aircraft are used 
f o r personal reasons followed in turn by business and 
inst r uct iona l us age. Twin engine piston aircraft are used for 
bu s iness (40.0 percent) followed in turn by personal and 
e xecutiv~ usage. Given the mix of based aircraft at the Northwood 
County fa c ility, the total number of operations will vary 
seasonally. There may also be a concentration of activity in late 
afte r noon a nd o n the weekend. 

TABLE 2-20: PRIMARY USE BY AIRCRAFT TYPE 
(Based upon National Average - 1985) 

Executive 
Business 
Personal 
Instructional 
Aerial Application 
Aerial Observation 
Other Work 
Commuter Air Carrier 
Air Taxi 
Other 
Rental 
TOTAL 

PISTON 
SINGLE ENGINE 

1. 3% 
20.7 
56.7 

7.8 
3.7 
1 . 9 
0.7 

* 
1 . 2 
1 . 6 
4.4 

100.0% 

TWO ENGINE 

18. 1 % 
40.0 
19. 2 

2.8 
1 . 5 
1 . 2 
0. 1 
1 . 8 

11 . 7 
2.7 
0.9 

100.0% 

SOURCE: FAA, Census of U.S. Civil Aircraft~ December 31, 1986 

Operational activity at Northwood is expected to have the 
following characteristics: 

- Inc rease in activity withjn the summer months followed by 
a dec rease within the winte~ months 
- Greater levels of activity in early afternoon, evenings 
and on weekends. 

Should the Northwood Airport develop a hard surface runway, the 
distribu t ion of activity within a typical week change slightly. 
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The number of aircraft operations is expected to increase from an 
estimated 4536 total annual operations in 1989-90 to 6156 within 
the 20 year planning period. The increase in activity is based 
upon the assumption that a hard surface runway would be developed 
at the airport. 

Whereas the number itinerant operations at most airports exceed 
local operations; the number of local operations at Northwood is 
e xpected to represent a greater percentage of the total 
operations than typically found. Should the airport support a 
hard surface runway, the number of itinerant operations would be 
e xpected to increase. 

TABLE 2-21: TOTAL ANNUAL AIRCRAFT OPERATIONS, 1990 - 2009 

Year 
1990 
1994 
1999 
2009 

Total 
Annual 
4536 
5184 
5184 
6156 

Operation 
Itinerant Local 

(50%) 2268 (50%) 2268 
(55%) 2851 (45%) 2333 
(55%) 2851 (45%) 2333 
(60%) 3694 (40%) 2462 

SOUCE: PDS, 1989 

The actual number of aircraft operations will vary annually. 
- Itinerant operations generated by local industry 
- Itinerant operations generated by aerial applicators 
- Local student and sky diving activity 

Aerial application activity is defined as an itinerant operation. 

The operational mix throughout the 20 year planning period is 
e xpected to consist for the most part of operations by single 
engine and light twin engine piston powered aircraft. Occasional 
use of the facil.ity by turbo prop aircraft could" be excepted. 

The majority of aircraft operations will be conducted by aircraft 
with an approach speed under 91 knots and a wingspan up to but 
not including 49 feet. Occasional activity will be noted by 
aircraft having an approach speed in excess of 91 knots but less 
than 121 knots. Wingspan of those aircraft utilizing the 
Northwood airport facility would generally not exceed 49 feet. 

An airport designed to Airplane Design Group I standards would 
provide an adequate level of service over the twenty-year 
planning period. Representative airplanes . within Approach 
Category A and B with wingspans of less than , 49 feet that may 
utilize the Northwood Municipal Airport are noted as follows: 

Cessna 402 6,850 pounds 
Pi per Navajo 6, 500,, -'pounds 

Beech Baron B55 5,100 pounds 

2-24 



As previously noted, an airport developed to Airplane Design 
Group I standards would generally accommodate those airplanes 
e xpected to be based at the airport over the next twenty year 
period. Such aircraft are representative of those having an 
approach speed of less than 91 knots and wingspans up to but not 
including 49 feet. Operations by itinerant aircraft would include 
those aircraft in Approach Categories A and Band wingspans up to 
but not including 79 feet. 

Justification for constructing the airport to serve those 
aircraft with wingspans in excess of 49 feet but less than 79 
feet would be found only upon evidence that 500 or more annual 
operations were conducted by such aircraft. 

No indepth assessment of peak day and peak hour operational 
activity was made. Refernce to FAA AC 150/5060-5, Airport 
Capacity and Delay, provides the following scenario concerning 
airport capacity. 

Conditions: 
1. Class A and B Aircraft 
2. Approved approach procedure 
3. Arrivals equal departures 
4. There are no airspace limitations affecting runway use 

Variables: 
1. Airport configuration 
2. Percent touch and go operations 

O - 25 percent 
26 - 50 percent 

Configurations one and three, as shown in Figure 2-1, are 
descriptive of the existing airport. The illustrations reveal 
that under IFR conditions, 20 to 24 operations per hour could be 
conducted. Hourly operational capacity will vary under VFR 
conditions subject to the number of touch and go operations and 
direction of the operation. The existing airport with a single 
runway could accommodate in excess of 100,000 annual aircraft 
operations. 
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CHAPTER THREE 
AIRPORT FACILITY REQUIREMENTS 

INTRODUCTION 

Development Concept 

Chapter Three outlines those facilities required to meet and 
satisfy anticipated aviation activity through the year 2010. 
Facility requirements outlined herein are based upon Federal 
Aviation Administration (FAA) and Iowa Department of 
Transportation (!DOT) airport design standards and guidelines. 

The FAA has continued to refine design standards for airport 
facilities. FAA AC 150/5300 - 13 dated 9/28/89 sets forth new 
requirements that contributes to the development and maintenance 
of a national system of safe, delay-free, and cost-effective 
airports. 

The FAA has developed an Airport Reference Code (ARC) that 
relates the design of airport facilities to the operational and 
physical characteristics of the airplanes operating at the 
facility. The selection of an appropriate airport reference code 
is based not only upon present service level demands but future 
levels of aviation activity as well. The Airport Reference Code 
is based on two components that relate to the design aircraft or 
a group of aircraft with similar characteristics. These two 
components are: 

(1) Aircraft Approach Category (Approach speed) 
(2) Airplane Design Group (Wing span) 

Current aircraft have been placed into five· categories and are 
defined as follows: 

Category A: Speed less than 91 knots. 
Category B: Speed 91 knots or more but less than 1 21 

knots. 
Category C: Speed 121 knots or more but less than 

141 knots. 
Category D: - Speed 141 knots or more but less than 166 

knots. 
Category E: Speed 166 knots or more. 
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The Airplane Design Group (ADG) are aircraft placed into grouping 
based on wingspan. These groups are as follows: 

Group I: Up to but not including 49 feet. 
Group II: 49 feet up to but not including 79 feet. 
Group III: 79 feet up to but not including 118 feet. 
Group IV: 118 feet up to but not including 1 71 feet. 
Group V: 171 feet up to but not including 214 feet. 
Group VI: 214 feet up to but not including 262 feet. 

Utility airports are those that serve aircraft in Approach 
Category A and B while a transport category airport is one 
designed, constructed and maintained to serve airplanes in 
Approach Category C and D. Utility airports are subdivided based 
upon the level of service they are expected to provide. 

Airport Classification 
Basic Utility - Stage I 
Basic Utility - Stage II 
General Utility - Stage I 
General Utility - Stage II 

Airport Reference Cgde 
ARC B-I 
ARC B-I 
ARC B-II 
ARC B-III 

A majority of aircraft operations at low activity general 
aviation airports will be by aircraft with a gross landing and/or 
take-off weight under 12,500 pounds. The approach speeds would 
typically be less than 91 knots while wingspans would generally 
not exceed 49 feet. Where there is measurable operational 
activity by business aircraft, the airport would find increased 
activity by aircraft with an approach speed in excess of 91 knots 
but less than 121 knots and a wingspan less than 79 feet. 

The Wisconsin Department of Transportation grouped current 
aircraft into sets based upon approach speed, wingspan, weight, 
and engine classification. Using FAA criteria, the type of 
airport required to serve that set of aircraft was identified. 
Reference may be made to Table 3-1 which identifies the aircrafi 
set by a four digit code. The fourth number designates the 
airport type which should serve that aircraft. 
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AIRCRAFT SETS 

For airport design purposes, a 11 aircraft have been grouped into sets which 
reflect conmonality in size or operating characteristics. The aircraft sets are 
coded according to the following 4-digit identification: 

L•J 
I 

0 
(;.) 

1st column designates the 

A =< 91 knots 

aircraft's approach speed category: 

B s 91-120 knots 
C = 121-140 knots 
D = 141-166 knots 
E = > 166 knots 

2nd column designates 
1 =< 49 I 

the aircraft's wing span design group: 

2 = 49'-78' 
3 = 79'-117' 
4 = 118 ' -170' 
5 = 171'-196' 
6 = 197'-262' 

3rd column designates the aircraft's weight 
A•< 12,500 lbs./single engine 
B =< 12,500 lbs./multiple engine 
C = 12,500 lbs.-59,999 lbs . 
D = 60,000 lbs.-300,000 lbs. 
E => 300,000 lbs. 

and engine classification: 

4th column designates the 
aircraft: 

airport type which should serve the particular 

l = Basic Utility Stage I 
2 = Basic Utility Stage II 
3 = General Utility Stage I 
4 = General Utility Stage II 
5 = Transport 
0 = Local Service 

ABCO 
ACRO SPORT 
ADVENTURE FARRIS 
AERO CD""ANDER 
AERO CONNANOER 
AERO CO"MNDER 
AERO m"ANDER 
AERO CONKANDER 
AEROCAR 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
Uk0NCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AERONCA 
AEROTEK-PITTS 
AIR TRACTOR 
ALON 

· AftERICAN EA6LET 
1/6 DART 
BA[ENS-HURD 
IAKER 
BARNEY OLDFIELD 
IARRACUDA 
BECKHAN-SHEAHAN 
BEDE 
BEDE 
BEDE 
BEDE-HALEY 
BEDE-NCCOOK 
BEDE-THOftPSON 
BEE AVIATION 

The following 
designation. 

listing 
. d . . d 1 . ft d l b . ft t \. BEECHCRAFT groups ,n , v, ua a, rcra mo e s y a, rcra se iEECHCRAFT 

BEECHCRAFT 
BEECHCRAFT 

TABLE 3-1: AIRPORT TYPE AND ASSOCIATED 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 

SOURCE: 

AIRPLANES 
BEECHCRAFT 
BEECHCRAFT 

WISCONSIN DEPARTMENT OF TRANSPORTATio:m~m~r 
. • · • • . BEECHCRAFT W1scons1n Airport System Plan: seecHCRAFT 

1986 - 20J_Q, December, 1986 mrnmn 
IEE CH CRAFT 
BEECHCRAFT 
BEECHCRAFT 
IEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
IEECHCRAFT 

SPECIAL 
II 
P51D 
112 
100 
!00-180 
112-A 
S-2 
Ill 
50-L 
65-TL 
50-C 
C-3 
65-TC 
50-F 
65-LA 
K 
65-CA 
o-58-1 
65-LB 
7-EC 
0-SB-i 
65-TAL 
7-0C 
65-C 
7-AC 
15-AC 
II 
7-CCII 
15 
6 
7 
11-cc 
II-AC 
!HC 
7-BCN 
S-2A 
301-A 
MA 
231 
150 
DOUBLE DUCE 
SPECIAL 001 
BABY 6REAT LAKE 
CA-2 
CASSllTT ft 
B0-4 
BO-SB 
80-S 
BD-5 
BH 
BD-5 JET 
HONEY BEE 
8-17-L 
D-17-S 
E-33-C 
F-33-A 
D-45 
B-24-R 
A-23-19 
C-24-R 
E-17-L 
C-33-A 
A-24-R 
A-36-TC 
A-23-24 
A 23-19 
E-33-A 
A-23"A 
N-35 
6-17-S 
A-19 
S-35 
33 
23 
YQU-22A 
22 

AIAI 12.51 

PLANE "AKE mEL 
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BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
ammm 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BELLANCA 
BLAIR-FLOOD 
BOEIN6 
BOEIN6 
BOEIH6 
BOEJN6 
BOEIN6 
BOE!N6 
BOEIN6 
BOEIN6 
BOE INS 
BOEINS-JOHES 
BOWERS FLY BABY 
BOWERS-HAUSE 
BREEZY 
BREEZY 
BUCKER 
BUCKER 
BUCKER-JUNSNANN 
BUD 
BURNS 
BUSHBY-ARNSTRON6 
BUSHBY-CARLSON 
BUSHBY-DEWEESE 

B-33 
11-35 
Hl 
J-35 
A-33 
HS 
6-35 
N-lS 
BE-77 
P-35 
35 
E-!3 
C-33 
U-35-B 
B-19 
Y-lS 
A-23 
V-lS-A 
D-35 
Y-35-B 
77 
V-35-B-TC 
A-36 
B-24 
E-35 
A-35 
F-35 
t-77 
36 
C-24 
B-2l 
A-24 
c-35 
c-23 
B-35 
lH3 
17-30-A 
17-30-A 
17-30 
l7-30A 
14-19-2 
7-ACA 
!H9-3 
!H3-2 
CH-300 
HCA 
7-KCAB 
B 
14 
B-6CBC 
7-SCBC 
MCAB 
17 . 
7 
SIDEWINDER 
N-2-S-4 
A-75 
A-75-N-I 
E-75-N-I 
A-75-L-l 
B-75-IH 
A-75-L-300 
E-75 
PT-17-A 
75 
I-A 
FLY-BABY 
RUL 
RUL-1 
Bu-m 
BU-133-L 
CASA I.Ill 
A 
BA-42 
ftUSTAN6 II 
NIDST ftUSTAN6 
NUSTAN6 II 
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BUSHBY-SR!ftft 
BUSHBY-KR06NAN 
BUSHBY-LAREAU 
BUSHBY-NACHUS 
BUSHBY-NALi CK 
BUTT 
CA-61/ANDERSON 
CANADAIR 
CANADIAN 
CANAD I AN CAR 1 FOUNDRY 
CASSUTT 
CASSUTT 
CASSUTT 
CASSUTT 
CASSUTT-CDRE 
CASSUTH.L6 
CEHTRAIR 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
mm 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 

ftUSTAN6 II 
NUSTAN6 II 
NID6ET ftUSTAII 
NUSTAN6 II 
NUSTAN6 II 
ALPHA 
NINI-ACE 
F-86 NK,5 
Hl 
HARVARD NKIV 
II 
II-ft 
111-N 
0 
SPORT RACER 
IIH 
PE6ASUS !OH 
152- 11 

!SH 
P-210 
175-A 
R-!82R6 
182-RS 
!S2-B 
A-185-F 
162-E 
m-c 
162-C 
172-A 
T-210-f 
170-B 
150-D 
170 
172-N 
150-N 
182-D 
150-l 
210 
150-H 
210-fl 
207 
172-11 
U-206-F 
172-P 
206 
172-116 
U-206 
172-IP 
205-A 
175 
TU-206-f 
L-19 
205 
175-B 
TU-206-C 
177 
180-J 
177-A 
HI-B 
177-B 
195-B 
177-RS 
140 
180 
195 
180-A 
T-210-N 
180-C 
190/195 
180-D 
T-210 
IBD-E 
190 
ISD-F 
17H 
180-H 
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CESSNA 180-ff CHANPION 7-fC FAIRCHIU FM-M JEWETT-UNGERECHT M NONO COUPE Ill PIPER 140 

CESSNA 189-A CHAmON 7-61:i FAIRCHILD 2H-46 JEWETT-WOLETZ QUICKIE NOONEY 11-20-£ PIPER PA-lb-300 

CESSNA 180-1 CHA"PION HCA FAIRCHILD 2H-9-f JOHNSON NINI COUPE NOONEY M0-6 PIPER PA-28R-201 

CESSNA R-172-IP CHA"PION MCAB FAIRCHILD 2H-8-A JOHNSON 0-l-L NOONEY 11-20-0 PIPER PA-28-181 

CESSNA 211H. CHA"PION 7-SC FAIRCHILD 24-C-H JOHNSON ROCm 185 NOONEY N-18 PIPER PA-28-180-B 

CESSNA 188 CHANPION 7-HC FAIRCHILD 24-J JURCA NJ-5J2 NOONEY 11-20-B PIPER PA-28-160 

CESSNA 210-.J CHA"PION 7-6CJC FAIRCHIU 2HHO mHUNlEY COTTONTAIL NOONEY MO-A PIPER PA-lh-2B5 

CESSNA P-70&-B. CHANCE-YOU&IIT F4U-4 FAIRCHILD N-62-H COSTLEYY FHK HA!ll NOONEY 11-20-F PIPER PA-28-235 

CESSlfA 210-ff CHESTER SPECIAL FAIRCHILD 2H LAIRD SPECIAL NOONEY · N-20•J PIPER PA-28-161 

CESSNA 1B5-A CIIRISTEN-80YD EAGLE JI FAIRCHILD ll-62C LAIRD LC-OW500 NOONEY 11-20-C PIPER PA-28-235 C 

CESSNA 21o-G CHRISTEN-DOYLE EAGLE II FAIRCHILD 24-R-46 LAKE LA-4-200 NOONEY 11-20-[ PIPER PA-32-lOI 

CESSNA A-189-1 CHRISTEN-l!~PHREY EAGLE JI FAIRCHILD ll-62+l LAKE LA-4 NOONEY n-18-L PIPER PA-2B-2l5-B 

CESSNA 210-D CHRISTEN-JOHNSON EAGLE FAIRCHILD N-62-C LAPAN IT-400 NOONEY 11-20 PIPER PA-28-151 

CESSNA 185 CHRISTEN-ROSS EAGLE JI FAIRCHILD PT-21, LINCOLN PM NORANE-SAULNIER 181 PIPER PA-28-235-C 

CESSNA 210-1 CHURCH JC-I FAIRCHILD N-62-A LITTLE ABBIE KV-1 NAYION NAY ION PIPER PA-32-300-£ 

CESSNA 170-A CLANCY SKYBABY FAIRCHIU PT-21,A LOCKHEED vm-H NAYIDN L-17-S PIPER PA-28-235-D 

CESSNA 21H CLOYD-l!O!IEBUILT Sl!-2 FIKE D LDVIN6-0NERNICJ: LOVINGS LOVE NAYION 6-1 PIPER PA-28-180-f 

CESSNA 182 COXNONWEAL TH 185 FLA6LDR SCOOTER LUSCOMBE 8-C HAY ION B PIPER PA-28-235-f 

CESSNA 150-J CONSOLIDATED BT-ll FLA GLOR-DURLEY SCOOTER LUSCOXBE 8-€ NAY ION A PIPER PA-32-300-C 

CESSNA IBM CORBEN C-1 Fm WULF F V 190 LUSCOXBE 8 HAYY NlN-l PIPER PA-26-m 

CESSNA U-20H CORBEN E-JR ACE FOCKE-WULF REPLICA FV-190 LUSCOXBE 8-l NICHOLAS BEAZLEY HB-6-6 PIPER PA-25-260-C 

CESSNA 1B2-A CORBEN BABY ACE FOKKER D 6 1/2 LUSCONBE 9-f NORTH ANERICAN SNJ-5 PIPER PHBR-180 

CESSNA U-20&-A CDRBEH-FUCHS JUNIOR ACE E FOKKER D-VI LUSCONBE 11-A HORTH ANER I CAN !Ml PIPER PA-32-300 

CESSNA 150-E CDRBEN-6RUNSKA BABY ACE D mm DR-I TRI-!'LAN LUSCONBE T-8-f HORTH ANERICAN MID PIPER PA-28R-200 

CESSNA TU-20H CORBEH-LANBERT BABY ACE D FORS6REX LF-1 LUSCOXBE 9-A NORTH ANERICAN AT-U PIPER PA-28-180-D 

CESSNA IBM CORBEN-OLSEII BABY ACE FRANKLIN SPORT ,o LUTON-5PONEJI NINOR NORIH AMERICAN . P-64 PIPER PA-28-180-C 

CESSNA 150-C CUBBER 11 C-1 FUL W 1 LER-DERJ AE6E WWI NARANDA-TUJ!NER ANF-5-14-D NORTH ANERICAN NAYION E PIPER PA-32-260-C 

CESSNA 150-B CULVER V 6ANTZER NESX!Tll-COU&AR ftAULE ft-4 NORTH ANERICAA P-51-D PIPER PA-32-260 

CESSNA T21DL CULVER LCA 601515 6LASAIR MULE M-mc NORTH AXERICAH T-28C PIPER PA-28-160-B 

CESSNA 1B2-P CURTISS-VR!aHT C-1 ROBIN SOLOW! N6-?ITTRSDN SOLD DUSTER ST NAULE 11-4-210-C NORTH Am i t/JI T-2B PIPER PA-2BRT-20IT 

CESSNA 140-A CURTISS-WR I 6HT CV-I 6REAT LAKES 2!-IA-2 NAULE 11-5 NOR TH AXER I CAN HARYARD ftK4 PIPER PA-32-260-8 

CESSNA 172-£ CURTISS-WR I 6HT o-52 6REAT LAKES 2-T-1-A ftAULE 11-4-220C NORTH AXERIC•N Ha-A PIPER PA-28-140-C 

CESSNA Ht CURTISS-WRl6HT E-8-75 6REAT LAKES 2T-1A NAULE 11-5-220-C NORTH ANERICAN AT-o PIPER PA-28-140 

·CESSNA 1B2-11 CURTISS-WR I 6HT E-4000 GREAT LAKES 2HH NEADOWCROFT CHINNOl: NORTH AAERICAN T-28-ll PIPER PA-28-180-S 

CESSNA w 172-f CIJ'RTISS-WR16HT 4000 GREAT LAKES 2-T XESSERSCHN ITT NE-109-CU NORTH AXERICAN AT-.-6 PIPER PA-2BR-20IT 

CESSNA I 172-ff CURTISS-WR I 6HT H-,0 6REAT LAKES-ADANS 2T-I NESSERSCHNITT 80-209 NORIH AXERICAN NAY ION PIPER PHS-!Bo-E 

CESSNA 0 172-1 CURTISS-VRl6HT TRAVEL AIR 12 6RIFFIN-f'ITTS 5-IC NEHE 1-llOD ~ORTH o\NERICAN AH,-A PIPER PA-38-112 

CESSNA .L',. IBN CURTISS-VRl6HT TRAVEL AIR 16-E 6R08 &-109 NEYER LITTLE TODT NORTH ANERICi,N Ml PIFER PA-28-100-C 

CESSNA R-182 CYGNET 2F-2A 6RUNNAN J-2-f-• mm OTW NORTH AIIERICAN HID PIPER E-2 

CESSNA P-210-N DART sm 6RUftNAN &-164 NEYERS 200-A OLAH CASSUTT III-ft PIPER PMB-140-B 

CESSNA P-206-C ., DAYIS DA-2-A 6RUNNAN AF-2S mm NUSTAN6 N-1 OLDFIELD SPECIAL em 6REATLAXES PIPER PA-28-140-D 

CESSNA 182-1. DAVIS D-1-W 6RUNNAN &-HH msn IIUSTAN& ftN-1 OLDFIEiD-lARSDN BABY GREmms PIPER PA-28-180 

CESSNA HS DAYIS D-2 6RUftNAN AIIERICAN AA-5B mm HN-293 OLDFIELD-TRIDLE BABY 6REATLAXES PIPER PA-25-235-D 

CESSNA 172-B DAVIS-YAN iW:011 DA-2 6RUNNAN ANER I CAN AA-5A NON6 SPORT N5-2 OWEN 5-1 PIPER PA-28-140-E 

CESSNA 172 DICUU ESPERANZA GRU""AN ANER I CAN AA-IC NON6 SPORT NS-H mm JP-001 PIPER PA-2BRHOI 

CESSNA IBH DIION FORNAL YEE 6RUXXAN ANER I CAN AA-IB ft0NNET1 NONEI PAZNANY-Fl YNN PH PIPER PA-22-150 

CESSNA 15o-G DREWS 8-1-A 6RU"XAH AXER I CAN AA-IA NONNETT SONERAI II PA !XANY-RODENCAL PL-4 PIPER J-3-C-85 

CESSNA 150-F DnE-IIHITt DELTA JD-2 6RUNNAN ANERICAN AA-I NONNEiT NONI PA!XANY-THOXAS PL-2 PIPER PA-20-115 

CESSNA 172-D EAA ACRO SPORT 6RUX"AN Am I CAN AA-5 NONNET1-BECK IIONI PEEREIA-XAHLER OSPREY II PIPER PA- IBA-150 

CESSNA 1B2-J EAA POBER PlllE 6RUNNAN-AXERICAN AA-5-A ftONNETi-BUTLER SONERAI II PEREIRA-BOREIIANS OSPREY II l'IPER PA-25-235 

CESSNA TR-IB2 EAA-BEYERSDORF BIPLANE F-2 6RU"XAN-AIIER I CAN AA-5-B NONNETT-CUL VER SONERAl-ll PERE! RA-RI CHARTZ OSFREY 11 PIPER J-H-60 

CESSNA 150 EAA-CHONO EAA BIPLANE sunx NINICAMOD NONHET1-0EN IL SONERAI II PEREIRA-SCHi<EFER OSPREY 11 PIPER PA-l8-1l5 

CESSNA 120 .. EAA-ERICKSOX ACROSPORT I I GUNDERSON TRAINER NONNETT-EISENBRANDT SONERAI I I PERE I RA-SCHI FFERER OSPREY II PIPER J-H-75 

CESSNA 182-1! EA1HiORES ACRO SPORT II 6UPPY-ft I NTZLAFF SN5-2 XONNET1-6ABLE SONERAI II PEREJRA-SCHIFFERER 0 SPREY JI PIPER PA-18-150 

CESSNA 172-6 EAA-6UNDERSON BIPLANE A&-1 HALBERSlADT-SWANSON D JV ftONNETHAnKE NONI PE!iEIRA-TROliiiR I D6E OSPREY I I PIPER H-H5 

:ESSNA IBM EAMNUTSOH AERO-SPORT I I HARLOW PJC-2 NONNETHEIP SONERAI JI PEREIRA-WILSON OSPREY JI PIPER PA-IMS 

:ESSNA R-l7M EAA-NASSOPUST ACRO SPORT JI HATI CB-I NONNETT-KLUDY SONERAI I PERTH AXBOY BIRD BK PIPER . J-H 

:E:SNA A-IBH EAHEADE BIPLANE SAN-I HATHCHII\JIIK CB-I ftONNEH-LARSON SONER-1 JI PETE mRs SPCIAL NI PIPER PA-18-A 

:ESSNA 182-F EAA-RODER ACRO S?ROT-15 HATI-STRUB LB-I NONNETT-LASEURE SONERAI I I PHEASANT OLB PIPER PA-24-250 

:ESSNA A-152 EAA-UNERTL BIPLANE P-1 HAT1-YANDER6EEST CB-I NONNETHAVIN SONERAI llL PIEL-BENTLEY CP 750 BERYL PIPER PA- 18-S 

:ESSNA U-206-C ElftENDORF A-I HAWK 3 NONNETT-NALIAHN SONERAI 11 PIEL-BORREIIANS CP-311 EftERAU PIPER PA-14 

ESSNA A-!5o-N ERCDUPE 415-E HEATH PARASOl XONNETT-NAN6AA SOHERAI JI PIEL-FOSES SUPR EXERAUDE PIPER PA-!BA-ll5 

ESSNA 15o-A ERCOUPE 415 HEATH-BAUIIER PARASOL IIONNETT-NAREK NONI PI El -6ULTCH EIIERAUDE lOI A PIPER PA-24-21,0 

ESSNA A-!5IH. ERCOUPE m-o HEATH-DEANGELO PARASOL NONNETT-NCCDY SONERAl-l PIEL -XCCONNEll CP-304-A EIIERAU PIPER PA-22-108 

ESSNA 172-L ERCOUPE 415-6 HE6Y /CHUPAROSA R C H I NONNETHIRACLE SONERAI JI PIEL-liEAVER CP-lOI PIPER L-4 

ESSNA A-15G-I: ERCOUPE m-c HEL!O COURIER H-391 NONNETT-NELSEH SONERAI II P IERERA-SCHAEFER OSPREY II PIPER PA-20-150 

ESSNA 152 ERCOUPE m-co HOLLANDER-CASSUTT Ill-fl NOHNETT-N I ELSE!i SONERAI Ill PIETENPOl AIRCAl!PER PIPER PA-20-135 

,SSNA 210-N ERCOUPHLON A-2A HOWARD DGA-15-J "ONNETl-NOVAK SONERAI II' PIETENPOL SN-I PIPER PA-25-150 

:SSNA T-210-l ERCOUPE-ALOK A-2 HOVARD DGA-15-P NONNETT-ROBERTS SONERAI I I .PIETENPOHEESON AIRCA"PER PIPER PA-18-105 SPE 

,SSNA TU-20b-E ERCOUPE-FORNEY F-1 HU-60 CRAFT YPS NONNETT-SIKORA SOMERA! JI PIETEHPOL-CHALLIS CHAFFINCH · PIPER PA-24-400 

,SSNA P-206-A ERCOUPHOONEY "-10 CADET INNAN ACRO SPORT I XONNETHONERIA SONERIA II LTS PIETENPOHNl6HT AIR CANPER PIPER PA-18-125 

:SSNA l~H ESTUPINAN HOVEY WO-A INTERSTATE S-1-A NONNETT-T APPON SOHERAI JI P IETENPOL -LDEHNDORF /DU A I RCANPER PIPER PA-22-160 

iS-!'ETEP.SON HAWK EVANS-DION VP-I JEAN I ES TEEN IE NONNETT-VARNIN6 "ON! PI ETENPOL -"ART o\LOCK AIR CANPER PIPER PA-22-20 CONY 

iS-PETERSON 650 EVANS-KENNER YP-1 JEWETT-LOURDES 0 "ONNETT -WOOD SONERAI JI PIETENPOHOCK AIR CANPER PIPER PA-24-260-C 

IA"PIOH 7 EYAHS-NOCKRUD VP-I JEWETHULWEN M IIONOCOUPE 110 SPECIAL PIETENPOL-SWENSON AIRCAXPER PIPER J-5-A 

IANPION 7-Et EVANS-SHAFFER YP-1 JEVETT-SAYELS 0-2 NONOCOUPE 110 PIPER PA-28-200-R PIPER PA-20-125 

IAl!PION 7-6CAA FAIRCHILD 24-V-41-A JEVETT-SWANN!N6SON QUICKIE NONOCOUPE 90-A PIPER 140 PIPER PA-22-125 
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PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
'!PER 
'!PER 
'!PER 
'!PER 
'!PER 
'!PER 
'!PER 
'!PER 
'!PER 
' !PER 
'!PER 
'!PER 
!PER 
'!PER 
!PER 
!PER 
!PER 
!PER 
!PER 
!PER 
!PER / I 
ITCAIRN (.IV 
ITTS I 
ITTS C> 
ITTS w /"' ms 

1 
.., , 

ITTSo 
ITTS1BARNH 
ITTS-BAU"6ARTNER 
ITTS-EAA 
ITTS-FER6US 
ITTS-SARCIA 
'TTS-6R!FFIN 
'TTS-HESY 
TTS-HEIRDNl"US 
'TTS-HIHCHCLIFFE 
TTS-KILLOU6H 
TTMIN6 
TTS-LIND 
TTS-"ERRICK 
m-mEs 
TTS-"U"" 
TTS-OTTERBACK 
TTS-PDBEREZNY 
TTS-PDBERE lNY 
TTS-SCHLAm 
TTS-SCH"1DT 
TTS-SHEA 
m-swm 
TTS-WERNER 
TTS-WHEELER 
fTS-WOOLAVAY 
IER SPORT 
lER SPORT 
.TER 
'ER SPORT 
iTERFIELD­
ITERFIELD 
TERFIELD 
HCE 
HER 

D 
D ROBINSON 
D-ANDREV 
D-BAK 
D-BEILFUS 
D-EIOE 
D-KINKm 

PA-22-125 
J-H-65 
PA-24-180 
PA-18-105 
PA-IBA-135 RS 
J-4-E 
PA-24-260-1 
PA-22-20 
J-3-M5 
PA-22-135 
PA-25-235-C 
PA-lo 
PA-28 
PA-15 
PA-18 
PA-12 
H 
PA-17 
PA-22 
PA-24 
J-5 
PA-39 
PA-20 
J-2 
PA-II 
PA-25 
PA-lo 
PA-38 
PA-39 
S-IS 
SIS 
SC-I 
SPECIAL 
S-2A "OD 
S-!C 
S-1 
S-2 
Sc-I 
S-1 
S-!C 
S-!C 
S-IS 
S-1 
S-!S 
S-IS 
S-1D 
S-1 
S-IC 
5-IC 
S-1 
P-1, 
P-7 
51E 
5-IS 
S-IC 
SA-! 
5-2E 
S-1 
5-IC 
P-5 
P-12 
6EIST 
M 
LP-65 
35-70 
CMS 
BUSH-HOPPER I 
WOODS-CHAPTER 
112-1 
112-A 
KR-2 
KR-I 
KR-I 
KR-2 
KR-2 
KR-2 
KR-2 
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RAND-LUDTKE 
RAND-THO"A 
RAHD-mlER 
RAHD-mlER 
RAND-WARNELL 
REARN!N 
REARW!N 
REARW!N 
REARWIN 
REARWIN 
REARWIN 
REARWIN 
REARWIN 
REPLICA-NIEUPORT 
REPUBLIC 
REPUBL! C-OOWNER 
REZICH BROTHERS 
RICHARD 
ROCKWELL 
Romm 
ROCKWELL 
ROCKWELL 
RUTAN 
RUTAN 
RUTAN-A"5/0IL 
RUTAH-COl 
RUTAN-ESH 
RUTAN-HILLESHm 
RUTAN-LEMSTER/PA6E 
RUTAH-PALm 
RUTAN-PASCARELLA 
RUTAN-PAVLOV I Cl! 
RUTAN-RADTKE 
RUTAN-ZABLER 
RYAN 
RYAN 
RYAN 
RYAN 
RYAN 
RYAN 
RYAN 
SAVYER 
SCORPION 
SCOTT 
SH!KLAP"EIER 
SHAFOR 
SKY HOPPER 
SY.Y HOPPER 
SLO-JO 
smH 6RE60R IE 
'SmH "INIPLANE 
5"1TH-6RE60RIE 
smH-KLEIN 
smH-mlPLAN£ 
smH-mlPLANE 
smm m"m 
5"YTH-PIEPER 
smH-RAICDS 
SNOW 
SNOW 
SNOW 
SNOW 
SNOW 
SNOW 
SOUTH BAY 
SOUTHWORTH TANDE" 
SPARTAN 
SPARTAN 
SPENCER 
SPEZIO-JAROS 
smr.s 
STARDUSTER 
ST.ARDUSTER 
STATE SECURITIES 
STEARm 
STEEN I 

STEEN-ALLE!f 

KR-2 
KR-2 
KR-2 
KR-l 
KR-! 
9000 
B135-T 
7000 
em CLOUDSTER 
8500 
B500 
em 
175 
NIEUPORT 
Rc-l 
RC-l 
SPECIAL 
190A 
112-A 
112-TC 
112 
I 14 
VARIVl66EN 
YARIEZE 
68 
YARIEZE 
LONS-El 
YARIEZE 
VARI-EZE 
YARHZE 
YARI EZE 
VARIEZE 
YARIEZE 
YARIEZE 
ST-3 
SCV-145 
NAVION B 
ST-HR 
NAVIDN 
A 
scv 
6LASAIR 
SCORPIAN Ill 
l:-1 
6LASAIR 
6ANA60SIE 
22 
10 
SJ-165 
mIPLANE DSA-1 
DSA-1 
mIPLANE DSA-1 
mIPLANE 
DSA R-1 
DSA-1 
JT-1 
SIDEVINDER 
SJDEVINDER 
1,00 
AIR TRACTOR 
600S2C 
S-2-C 
AT-301 
S-2 
CA-61 
S-1 TEDDYSEAR 
C-3165 
EXECUTIVE 7V 
SPECIAL 
SPORT 
AKRO"ASTER 
TOO 
SA-200 
ARROW F 
4-C 
SKYBOLT 
SKYBOLT 
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STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STINSON 
STITS 
sms 
STITS 
STITS 
STITS 
STITS 
sms 
ST ITS 
STITS 
sms-mm 
STOLP-CORNIN6 
STOLP-DANIELS 
STOLP-DELEY 
STOLP-EHLERS 
STOLP-ERIKSEN 
STOLP-ERIKSEN 
STOLP-6ROO" 
STOLP-HEHDERSO!f 
STOLP-KENNEDY 
STOLP-LIEN 
STOLP-PFUNDHELLER 
STOLP-SEABR I 6HT 
STOLP-STARLET 
STORY 
SWALLOW 
SWALLOMARAIIIT IS 
SWANSON 
SWIFT 
SWIFT 
TAYLOR 
TAYLOR 
TAYLOR-BECXHA" 
TAYLOR-STEEVES 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAn 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORCRAFT 
TAYLORr.RAFT 
TAYLO,:~AFT 
TAYLORCRAFT 
TAYLORCRAFT AVIAT 
mAN-KENNY 
TERATDRN 
TERA TORN 
TERATDRN-"ARSHALL 
TERRATORN 
TERRA TORN 

!OB 
108-1 
IOA 
108-l 
SMA 
SR-SA 
L-5-E 
Sll-6B 
10-A 
108-2 
SR-BC 
SR-78 
HV75 
SMC 
V77 
SA-3 
SH-A 
SA-7-D SKYCDtfE 
SA-9A 
SA-lH 
SA-3-8 
SA-3-A 
SA-7-D 
SA-6 
SA-8 
STARDUSTER TD 
SAlOO 
SA-! 00 
ESAlOO 
STARDUST!R TOO 
STARDUSTER TOO 
STARDUSTER TOO 
STARDUSTER 
STARDUSTER 
STARDUSTER TO 
SA-300 
SA-100 
86b-OHB 
VIH 
TP 
B 
HALBERSTADT D 4 
6C-IB 
6C-I 
"ONOPLANE 
T-2 
"OHO HB 
COOT-A 
BC-12-65 
F-19 
L-2" 
BC-12-D 
BL 
Bt-65 
BL-65 
8C·12-DL 
BF-50 
Bl-12-65 
BF-12-65 
Dt-65 
BC-12-85 
BC-12D-1 
L-2-ll 
L-2 
A 
DC0-65 
SL-65 
DC-65 
F-19 
SC-12 
B-2 CHU!l"Y 
"ONO-FLY 
TIERRA I 
TIERRA II 
TIERRA II 
TIERRA II 
TIERRA II 
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TERRATORH-mAHIEL 
TESCHENDORF 
THO"AS-DICKAU 
THORP 
THORP-EVINS 
m" 
TROJAN 
TURNER 
UEBEL-KN16HT-TMIS 
ULTRA LIGHT 
YAN6RUHSVEN..PEDERSON 
VANTUil 
YAR6A 
VELLINE 
YELDON 
VI K!No-FLANA6AN 
YI K ING-HAZELVOOD 
VIK INS-HAZELWOOD 
YIKINS-SVAN 
VOlKSPLANE 
YOLKSPLANE 
VOLKSPLANE 
VOL"ER 
YOWR-FINN 
VUL TEE 
YULTEE 
VULTH 
WAB-AERO-POBEREZNY 

' l.1CO 
WACO 
WACO 
WACO 
WACO 
IACO 
IACO 
IACO 
IACO 
IACO 
IACO 
IACO 
IACO 
IACO 
IACO 
IACO 
IACO-SOCATA 
IA6-AERO 
WAG-AERO 
WA6·AERO 
WA6-AERO 
WAS-AERO-BARTLIN6 
IA!i-AERO-EVEHSOH 
WA6-AERO·"CMHUS 
IA&·AERO-NYHOL" 
IAS-AERO-SCHNE I DER 
IAG-AERO-SCHWEFEL 
WARWICK 
WEBER-RAND 
mEL FLYING FLEA 
WHITAKER 
mmN 
WITT"AN 
llmAN 
IITT"AN 
mmN 
llmAN 
IITT"AN 
IITTnAN 
mmN 
IITTNAH-COUSHLIN 
mmN-HUCH 
IITTNAH-"CQUJSTON 
i!Tl"AH-THI ESSEN 
WOODY 
iR I 6HT-JYL VOTEC 
IENAIR-ASHWORTH 
lENA!R-PHILLIPS 
IENAIR-RO"BOUSH 

TIERRA 
FOUR-RUNNER 
ESPERANZA-4 
T-18 
T-18 
N-2-T-I 
A-2 
HO-A 
LI 6HT VE I &HT 
HAWK 4 
RY-l 
SPORTSIIAN 
2150 A 
BREEZY RllJ-1 
COUSAR 
DRA60NFL Y 
DRAGONFLY 
DRA60NFL Y 
DRAGONFLY 
VP-2 
VP-! 
VE-! 
YJ-22 
SPORmAN VJ22 
BT-13 
BT-15 
BT-13-A 
CUBY 
10 
6lE 
YKS-7-f 
CUC 
CTD 
YOC 
YY.S-7 
YKS-. 
m 
RNF 
CJC 
DJc-6 
ARE 
RPT 
ASO 
UPF-7 
"S-894-A 
ACRO TRAINER 
CHUBBY-CUBY 
VAS A BOND 
CUBY 
CUBY 
SUPER CUBY 
SPORTS"AN 2+2 
CUBY 
SPORT TRAINER 
CUBY 
H 
KR-2 
H"-31,0 
CENTERWIN6 
mTs v 
M 
TAILWIND 
V-10 
VO 
BONZO 
DFA 
V-37 
Mel 
V-10 
TAILWIND 
TAILVINO 1H 
TAILWIND 
PUSHER 
Fl YER REPLICA 
CH-200 ZENITH 
CH-250 
CRICKET "C-12 
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BEECHCRAFT 
CESSNA 
DEHAVILLAND 
DEHAVILLAND 
DEHAYILLAND-REPLICA 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
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DE HAVILLAND 
DEHAY I LLAND 
DEHAVJLLAND 

AIB! 13,01 

ZENAIR-EBNETER 

AIB2 13,5) 

AERO C0""ANOER 
AERO CO"NANDER 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
BEECHCRAFT 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA · 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
CESSNA 
DORNIER 
DORNIER 
DORNIER 
6RU""AN 
6RU"MH 
6RU""AN Am!CAN 
SULFSTREAn A"ERICAN 
HAmER 
PARTENAYIA 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER APACHE 

B-36-TC 
T-210-N 
DH-89A mv 
Tl6ER "OTH82A 
BE2C 
PA-32R 300 
PA-32R-30IT 
PA-32-lOIT 
PA-32-160 
PA-32RHOIT 
PA-32RT-300 
PA-32R 
PA-l2RT-300T 
PA-32R-300 
PA-32 

DHM 
DHC-1 
DHc-2 

CR!CrrT "C-12 

51,o-F 
560 
7b 
T-34-A 
EA-7b 
HH 
T-34-C 
T-34 
337-A 
320-A 
337-B 
m-c 
m-E 
m 
320-E 
320-C 
337-F 
337-P 
T-337-6-P 
337-6 
320-D 
D0-28-A-I 
D0-28-B-1 
D0-2B 
6-44-A 
6-44 
6A-7 COUSAR 
6A-7 
SAFETY TVJN tl 
68B VICTOR 
PMO!P 
PA-34-200 
PA-601B 
PA-34-T 
PA-34 
PA-34-200T 
PA-34-200-T . 
PA-44-180 
PA-23-250-0 
PA-23-235 
PA-23-250-S 
PA-23-250 
PA-23-150 
PA-23-250-C 
PA-23-250-E 
PA-23-160 
PA-44 
PA-30 
PA-23 
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AEROSTAR 
BAU"AN 
BONANZA 
CESSNA 
LEARFA!t 
NOm 
NO"AD 
NOm 
PIA6610 
PIA66ID 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
PIPER 
ROCKWELL 
ROCKWELL 
ROCKWELL 

AIC4 15, OJ 

DeH HERDH 

A2A2 13,5) 

PI LATUS 

A282 14.0) 

AERO co""ANDER 
AERO CO""AHOER 

A2Bl 14.5) 

AERO co""ANDER 
AERO co""ANOER 
AERO co""ANOER 
AERO CO""ANDER 
AERO co""ANOER 
AERO CO""ANOER 
AERO CO""ANDER 
AERO co""ANOER 
AERO-CO""AHOER 
AERO-comNDER 
ANTONOV 
SEECHCRAFT 
BEECHCRAFT 
BNMA 
DeH DOVE 
PIL 
m 
YU SHI 

A2C4 15.5) 

ANTONOY 
BRE6UET 
CASA 
DEHAVILLAND 
SAC 
!Al 
NORTH A"ER I CAN 
NORTH A~RICAN 
PZL 
VDLPAR 

f 

oO! 
, B-290 

T-34 
320 
2100 
N-22-8 
N-24 
N-22 
P-!lH · 
P-168 PORTOFINO 
PA-34-220-T 
PA-34-220T 
PA-34-
PA-23-250-1 
PA-23-250-f 
PA-34 
500-5 
500-S 
500 

114 

PM 

500-S 
500 

680 
500-U 
680T 
720 
681 
500-S 
6805 
oSo-E 
l,805 
680S 
AN-14 
E-18-S 
E-18 
TRISLAHDER 
104 
"-15 
AN-2 
II 

AN-28 
9145 . 
cm AYIOCAR 
DHli 
100 
ARAYA-201 
M5-N 
B-25-J 
AN-28 
CENTENNI AL 
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AIDI IM CESSHA 410 AERD COftftANDER 600 6ATES LEARJET 55 AIRBUS A-310 BOEING 777 

DEHAVILLAND DHC7 CESSNA m-B BEECHCRAFT 8-80 HAHSA HAB-320 AHTONOV AN-10 DOUGLAS DC-10 30/40 

DEHAY I LLAND DHC-7-102 CESSNA 310-J BEECHCRAFT E-90 HS 125 H06 ANTONOY AN-12 DOU6LAS DC-9-61 

DEHAVILLAND DHC-7-103 CESSNA 421-B BEECHCRAFT UC-45-J KS-748 700 BOEIN6 720B DOU6LAS DC-9-63 

DEHAYILLANI DHC-4 CESSNA 305 BEECHCRAFT IHB-5 Ks-748 600 BOEING M7-& DOUGLAS DCS o0/70 SER, 

DOU6LAS DC-3-u'10ZA CESSNA 401-A BEECHCRAFT 8~5o0 LEAR JET 23 BOEIN6 720 ILYUSHIN IL-Bo 

DOU6LAS DC·l-6ZOZA CESSNA 340 BEECHCRAFT MO LEAR JET 55 BOEING 757 ILYUSHIN JL-62 

DOUGLAS t-47-D CESSNA 414 BEECHCRAFT MO LEAR JET 2H BRE6UET 1150 LOCXHEED lOIHOO 

DOUSLAS Hlo·C CESSNA HIH BEECHCRAFT l!-18 LEAR JET 25-8 CANADAIR CL·loOO LOCKHEED 1011-500 

DOUSLAS DC-3-A CESSNA 402 BEECHCRAFT MO LEAR JET 35-A CANADA JR CL-44 LOCXHEED 1011-250 

DOUSLAS DC-3-C CESSNA 650 CESSNA 441 LEAR JET 24-B CANADAIR Cl oOO LOCKHEED T-33-A 

DOUGLAS Dc-l CESSNA 31H rns AIR 90 LEAR JET 24 LOCKHEED IOIHOO LOCKHEED P-38L 

HERALD HP CE551jA 401-B ROCKVat 840 LEAR JET 25 LOCKHEED 100-20 LOCKHEED T-33 

ILYUSHIN IL-12 CESSNA m TURBO CllffllANDER 200 iOCtWELL JC 1121 LOCY.HEED 400 LOCKHEED L1011·500 SER, 

CESSNA m~ ROCXVELL SABRE 75A LOCKHEED 100-30 LOCKHEED . I 0-E ELECTRA 

A3D4 16.5) CESSNA 310-[ 82t:4 16,0) TRAN5,U.l C-160 ROUVEll B·I 

CESSNA 421 cm ti..01 

ANTONOV AH2 CESSNA 310-\. AERO COftftANDER 1121 
cm 1u1 om 1101 

FAIRCHILD C-123 CESSNA 401 2EECHCRAFT 300 ROCXVELL 9B0 

ftAHSTOL QSTOL CESSNA 310-11 SEECHCRAFT B-200 AIRBUS A-300 80EIN6 M2 

CEmA 404 BEECHCRAH 200 C2t5 17.01 BOEIH6 707-100 BOEING m 

MD5 11.,1 CESSNA 310-f' CESSNA 550 BOEIN6 707-420 . soms H 

CESSNA 305-A DASSAULT-f'AN All FANJET CA!IADAIR CIIALLEN6ER BOEIN6 m iOEIH& m-sa 

BOEING TC-14 CESSNA 500 DASSAULT/SUD FAN JET FAI.CII LOCtHEED 1329-~ iOEIN6 707-!201 

LWHEED 1649 CESSNA 310-F EftBRAER EftB 110 REPUBLIC F-84 BOEIH6 707-320 E2D5 18.5] 

rJ 
CESSNA UH FALCON 50 IOCXWELL NA-265·60 LOCKHEED 1011-200 

1112 IUl CESSNA 310~ SRUftftAN &-73 ROCmLL SABRE 80 LOCKHEED 1011-1 LOCXHEED SR-71 

CESSNA 41 ! 6RUftftAN &-159 iOCY.WELL NA-2b!i LOCKHEED c-t41A 

, EEEOICRAFT MB CESSNA 310-1 6RUllftAN-AIIERICAN H59 ROctWEll oO! LOClHEED t-1418 EID 19.51 

-IEECHCRAFT SHC CESSNA 421-C HANDLEY PASE JETSTREAft SAiERLINER m TUPOLEY TU-114 

BEECHCRAFT M5 CESSNA 340-A HAWKER SIDDELET DHl25~00 YICXERS vc-10-1150 l\JPDLEV Tll-14-4 

BEECHCRAFT MS CESSNA 414-A HAWKER SIDDELEY H5-l25·700A OC5 t7.5l vmm vc-10-1100 

BEECHCRAFT A-55 CESSNA 50! HAWKER SIDDELEY Dll-125-3-AA VICXERS-YlstOUMT 745-D 

a~CHCRAFT Ho CHEYENNE HAWKER SIDDELEY Dll-125~00A TU:IM.EV YAl-40 

SSNA 310 E"6RAER m HAWKER SIDDELEY H5-l2HOO OE519.5l HIHO 12.01 

l?eSNA 310-B FORD 4-AH HmEil SIDDEilY Dl!-125· ODS tB.Ol 

lli!SNA 310-A HA"1LTON WESTV!ND KINS AIR 200 BOE!N& 747-SP SISO 11.51 

CESSNA 310-D LOCKHEED 12-A NORD !IOI All-m ARSOSY 

CESSNA 3!0-C IIITSUBISHI IIU-7!-lloA HORD 262 SAC 111-300 00 110) UIUO tl,01 

PIPER PA-30-! ftlTSUBISHI lllHB-30 Rom·ru. SABRE 60 )AC 111-400 

PIPER Plt-ltK ft!TSUB I SHI ftU-7+25 ROCKWELL SABRE 1,5 11,C 111-700 ANTDHOV AH-22 mo 10.51 

ftlTSU81SHI ftU-2-f SHORT BROS. :!30 iAC lll-475 LOCKHEED MA 

8183 (4,5) ftlTSUS!SHI nu-M SHORT BROS. 31,0 IOEIN6 B·IH 
mo 10.01 

ft!TSUB ISHI ftU-2-S-20 SHORTS SD3-30 IDEIH6 727-200 DIC5 17.01 

AERO COftftANOER 690-A ft!TSIJBISHI nu+J IOEIN6 m 
mo 10.01 

IERO COllftANDER HO IIITSllBISHI ftU-7 B3C5 1r.01 iDElNS 727-100 LEAR JET 31CJ 

IEROSTAR PIPER PA-31-325 DOUoLAS DC9 10/20 SER. LEAR JET 35 

IJI HUSTLER PIPER PA-31-350 ANTONOY AN-3O IOU6LAS DC9 30/40 SER. LEARJET 35-A 

lEECHCRAFT Mo-A PIPER PA-31-T AHTONOV AN-74 IDU6LAS DC9 SUPER 80 

IEECHCRAFT c-45-H PIPER PA-31-P CASA M07A AZOR DOU6LAS DCMO D305 18.51 

!HCHCRAFT HB-5 PIPER PA-31-310 CONVAIR 580 · DOU6LAS DM 

EECHCRAFT c-45 _!IPER . PA-31-352 CDNVAIR m DOUGLAS DC-OA BAC 111-500 

IEECHCRAFT He-5 PIPER PA-llT COHVAIR 240 IOU6LAS DC-MO BRITISH AEROSPACE 14" 

EECHCRAFT MS-A PIPER PA-31 CONYAIR • 440 ltH TRIDENT 121-7 BRITISH mosmE 811 

EECHCRAFT AT-ll PIPER PHOI DEHAVILLAND DHM DtH TRIDENT 121-lE BRITISH AEROSPACE 14HOOA 

EECHCRAFT 58-P ROCKWELL lo8H FAIRCHILD HILLER FH277 FAIRCHILD C-119 DeH TRIDENT 121-3 

EECHCRAFT MO SIKORSXY 5-71, FOKKER F-77 fOKtEil F-28 DeH TiilDEltl 121-38 

EECHCRAFT D-55 mm FAIRCHILD F27 6ULFSTREAII AftERICAN &-I 159A TUPOL£Y ru-m 

EECHCRAFT BE-60 BIC4 (5.51 HINDUSTANI 748 

:ECHCRAFT hO Hs-748 ANDOVER C 
iULFSTREAft AIIERICAN Hl59 

:ECHCRAFT c-18-5 BRESUIT FAL-10 HS-748 ANDOVER 
Hs-NlftROD 11[2 040519.0) 

:ECHCRAFT 1)-95 BRESUET FAL-70 ftARTIN 404 
LOCtHEED P-3 

:ECHCRAFT 95 EftBRAER 121 NIHON YS-11 
LOCIHEED 188 BOEIN6 707-200 

:ECHCRAFT 58 FAIRCHILD SVEARIH6EN ftETRD 
suo 210 CONVAIR m 
TUPOLEY TU-124 CONYAIR 880 

:ECHCRAFT HS LEAR JET 78-79 am t1.s1 VICKERS YM TUPOLEY TU-154 

ICHCRAFT E-55 ft!TSU81SHI DIAftDllD ftU-300 

:ECHCRAFT D-18 NOR TH Aft ER I CAN NA-765-40-A BRESUET 200 
!llOlEY YAK-42 

ECHCRAFT 99 NORTH mRICAN NA-265·40 DEHAYILLAND COIIET 4C 

ECHCRAFT F-90 NORTH AftERICAN NA-21,5 

ECHCRAFT 1,5 PIA66l0 PO-BOS 84ES 18.51 

ECHCRAFT SIP ROCKVELL SABRE 40 

ECHCRAFT e-100 SVEARIH6Ell SA-777-AC ILYUSHIN IL·Jb 

ECHCRAFT M5 SVEARIHSEN SA-226 

:CHCRAFT 51, . SVEARIN6EN SA-726-TC 

ECHCRAFT 58TC SVEARIH6EN SA-7H 

:CHCRAFT /HOO SVEARINSEN SA-726-HBI 

SSNA 310-6 SVEARIN6EN ftERLIN 111-C 



Service Level 

Airplanes with the following characteristics at present represent 
the largest share of operational activity at the Northwood 
Municipal Airport. These airplanes would fall into ARC, A-1. 

Approach Speed 
Wingspan 
Gross Weight 

Less than 91 knots 
Less than 49 feet 
Under 8,000 pounds 

Additional activity by airplanes with an approach speed in excess 
of 91 knots, but less than 121 knots and a wingspan under 49 fe~t 
may use the facility occasionally. Representative of such 
aircraft are the following: 

Cessna: 402, 404, 414, 421 
Mitsubishi: MU - 2G 
Piper: 31-300, 400 LS, 60 - 602 P 
Rocl<we 11 : 690 A 
Beech: 58, 58 P, B 60, B 100, F 90 

The above aircraft have a gross take-off weight under 12,500 
pounds and a wing span less than 49 feet. 

Occasional activity is found by aircraft with a wingspan in 
excess of 49 feet but less than 79 feet. These aircraft have an 
approach speed under 121 knots and a gross take-off weight less 
than 12,500 pounds. Representatives of such aircraft are the 
following: 

Beech: C90 - 1, B 200, E-185 
Cessna: 441 
Rockwell: 840 

These aircraft would fall into ARC B - II or A - II. 

The airport service level at the Northwood Municipal Airport 
should accomodate those aircraft with a gross take-off weight 
under 12,500 pounds and an approach speed up to, but not 
including 91 knots. The wingspan of aircraft using, and expected 
to use the facility would not exceed 49 feet. 

Given the 
airplanes 
facilities 
Code (ARC) 

operational and physical characteristics of the 
expected to use the Northwood Municipal Airport, 
designed to standards set forth in Airport Reference 
B-I should provide an adequate level of service 
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FIGURE 3-1: AIRPLANE DESIGN GROUP CONCEPT 

Northwood Municipal Airport 
* Approach Speed: Less than 91 knots 
* Wingspan: Less than 49 feet 

DESIGN 
* Utility Airport (Basic Utility Stage I) 
* Airplane Design Group I 

l S't\RT I 
-

Will airport '!ES 
serve airplanes vich approach 
sneeds of 121 lcnocs or more. 

Im 
Will airport - serve airplanes tri.ch YingS1)ans 

of 49 feec or :nore. Design airport co 
I 

~o "' 
Utility Airport 
Airplane Design Group I 
(Small airplanes only) 

I 
. Will airport u T"! ◄ "'~"~i OY,!l 1 Standa':'."ds . 

serve airplanes of more than 
12.500 nounds. Design airport to 

I 
Utility Airport 

YES 
Airplane Design Group I 
~imensional Standards. 

-----= Will airport NO Design airport to 
serve a.L.-;,l.anes nch tri.ngspans Utility Airport 

of 79 feet or more. Airplane Design Group II 
~imensional Standards. 

n:s 

Will airport n:s 
serve airplanes tri.ch approach 

sneeds of 91 knots or =re. 

NO 

Will airport NO Design airporc to 
serve airplanes vith Yingspans Utility Aiport 

. . of 118 feet or !!I.Ore . Airplane Design Group III 
Dimensional Standards. 

ln:S 

_,,, - - - - - - - -

' 
Will airport NO , Design airport to 

' serve airplanes tri.ch Yingspans Transport Airpon: 
of 49 feec or :nore. Airplane Design Group I 

Dimensional Standards. 
YES 

Will airport NO , Design airport co 
serve airplanes tri.ch tri.ngspans Transnort Airport 

of 79 feet or :nore. Airplane Design Grou!) II 
Dimensional Standards. 

YES 
. 

Will airport NO , Design airport co 
~ serve airplanes tri.ch tri.ngspans Transport Airport 

of 118 feec or more. Airolane Design Group III 
Dimensional Standards. 

YES 

r! Will airport NO Design airport to 
serve airplanes tri.th tri.ngspans Transport Airport 

of 171 feec or :nore. Airplane Design Group IV 
Dil:lensional Standards . 

n:s 

Will airport NO Design airport to 
serve airplanes tri.th Yingspans Transport Airport 

of 197 feet or more. Airplane Design Group V 
D:u:iensional Standards. 

n:s 

Design airport co 
Transport Airport 
Airplane Design Group VI 
Dimensional Standards. 



RUNWAYS AND TAXIWAYS 

Runway Alignment and Wind Coverage 

Runway alignment is based upon a number of factors to include 
topography, cultural features, physical features, land ownership, 
and environmental and climatic conditions. Of these, wind 
coverage provided by an existing or proposed runway is a primary 
concern. 

The optimum runway orientation is one which will provide the 
airport a 95 percent level of wind coverage at a crosswind 
component value not exceeding 12 m.p.h. (10.5 knots) for small 
airplanes and 15 m.p.h. (13 knots) plus for large airplanes. 
A large airplane is defined as an airplane of more than 12,500 
pounds maximum certificated take-off weight. 

In Iowa, the wind is so varied that consideration must be given 
to supplemental wind coverage. Of primary concern is the affect 
of the crosswind component on small airplanes. Historically, the 
primary runway alignment has been one that will obtain maximum 
wind coverage at 12 m.p.h. crosswind component value. The primary 
runway alignment for most airports in Iowa fall between 0 00' 
and N 30 00' w. A north/northwesterly alignment typically 
provides wind coverage of 78 to 88 percent at the 12 m.p.h. 
crosswind. 

A second or crosswind runway aligment was then selected to 
provide the airport with a 95 percent level of wind coverage. The 
crosswind alignment was generally N 90 00'E to N 29 00'E. The 
IDOT, as a rule of thumb, recommended a minimum 60 degree 
separation between runway facilities. Although this is not a 
standard, it does minimize a duplication of wind coverage. 

For the most part, the primary runway has been hard surfaced 
while the crosswind runway has been maintained as a turf 
facility. Even though the same airplane may use both runways, 
limited funds for construction and maintenance has precluded hard 
sur~acing of the crosswind runway at most general aviation 
airports in Iowa. Where the crosswind component exceeded the 
operational characateristics of the airplane, an alternate 
airport could be used. When benefits extended from hard surfacing 
the crosswind runway are compared to construction and maintenance 
costs, use of an alternate airport appears the most realistic 
choice for low activity general aviation airports. 
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Where a crosswind runway can not be constructed due to 
topographic conditions, cultural features an/or environmental 
constraints, the primary runway may be increased in width as a 
means of achieving the 95 percent level of wind coverage by a 
single runway. Reference may be made to Appendix 1 of FAA AC 
150/5300 - 13 which discusses runway width and allowable 
crosswind. 

TABLE 3-2: RUNWAY WIDTH VS. ALLOWABLE CROSSWIND 

Runway Width 
Less than 75 feet 
75 feet but less than 

100 feet but less than 
150 feet or more 

100 feet 
150 feet 

SOURCE: FAA AC 150/5300 - 13 p.87 

Allowable Crosswind 
10.5 knots (12 m.p.h.) 
13.0 knots (15 m.p.h.) 
16.0 knots (18.4 m.p.h.) 
20.0 knots (23 m.p.h.) 

Where a crosswind runway does not exist, has limitations, or does 
not provide adequate supplement wind coverage, consideration may 
be given to increasing the width of the primary runway. Where 
there is substantial use of the airport by small airplanes, a 
crosswind runway may still be desired even though it may never be 
hard surfaced or lighted. 

Since wind data is not availabe for the Northwood Municipal 
Airport, wind data tabulated for Mason City was selected as being 
most representative. Reference may be made to Figure 3-2 which 
depicts an all-weather wind rose for Mason City. 

Runway Length and Width 

Prior to the cancellation of FAA AC 150/5300 - 48, Utility 
Airports, runway length was obtained runway ·1ength curves based 
upon performance information from aircraft flight manuals and the 
following assumptions: 

- Zero headwind component. 
- Maximum certified takeoff and landing weights. 
- Relative humidity and runway gradient were accounted for 

by increasing · the takeoff or landing distance of the 
groups most demanding aircraft by 10 percent. 

Runway elevation and temperature (normal maximum in degrees 
Fahreheit) were left as variables. 

Given the following: 
- Elevation: 1224 feet (ASL) 
- Temperature: 87 degrees 

The runway length requirement ba~ed upon FAA AC 150/5300 - 4B 
is 3400 feet. The FAA combined a number of advisory circulars 
into a single publication dated 9/29/89 and referenced as AC 
150/5300 - 13, Airport Designs. The prior method found in FAA AC 
150/5300 - 4B is no longer used. Runway length requirements are 
now determined from a computer program, reference to airplane 
flight manuals and/or FAA AC 150/5325 - 4, Runway Length 
Requirements For Airport Design. 



-, 

A runway 3400 feet in length is expected accommodate nearly all 
aircraft desiring to use the facility. Aircraft with an approach 
speed in excess of 91 knots and a gross weight in excess of 
12 , 500 pounds may use area airport facilities. Based upon the ARC 
B-1, the runway should be no less than 60 feet in width. 
Elimination of a crosswind runway may be considered provided that 
the width of the primary runway in increased in order to 
compensate for crosswind effects. 

Given the extent of aviation activity, 
turf / coh sswind runway be developed. The 
than 2~00 feet. The turf runway should 
in width. The recommended turf runway 
runway safety area width for ARC B-1. 

• .J" · 
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I n additi o n to wind c o verage , topo g raphi c condit i on s wil l 
determine i f the alig nment se l ec ted re pre sents a pr udent choice. 
Whi l e the r·unway ma y be con s tr uc ted , the c ost may be su c h that an 
alternat iv e al ig nment wh ile sacri f ic ing wind coverage may be the 
mo re p r ude n t c ho i c e . Crop patterns and owner s hip shou l d also be 
c o ns 1de r ea i 11 ide ntif y ing runway aligme nt alternative . 
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Obstactle Free Zone, (OFZ) 

The Obstacle Free Zone (OFZ) is a three dimensional volume of 
airspace. The runway OFZ extends 200 feet beyond each end of the 
runway and to a width of 250 feet for non- precision instrument 
and visual runway serving small airplanes with an approach speed 
50 knots or more. 

The approach OFZ applies to runways with an approach light 
system. The inner-transitional surface OFZ applies only to 
precision instrument runways. The obstacle free zone is to be 
maintained free of all objects except frangible navigational 
aids. 

Runway Object Free Area, (OFA) 

The runway object free area (OFA) is a two dimensional ground 
area surrounding the runway. The OFA extends 500 feet beyond the 
runway end and outward 200 feet from the runway centerline for 
non-precision instrument and visual runway constructed to 
Airplane Design Group I standards. 

For visual and 
Airplane Design 
feet from the 
centerline . 

non-precision instrument runways constructed to 
Group II standards, the OFA extends outward 600 
runway end and 250 feet out from the runway 

The runway obstacle free area clearing standard precludes parked 
aircraft and objects. 

Runway Safety Area.(RSA) 

The runway safety area represents an area extending along and 
outward from the runway that is capable of supporting airplanes 
which veer off, undershoot or overrun the runway. Design 
standards set forth in AC 150/5300 - 13 require the runway safety 
area to be capable, under dry conditions of supporting snow 
removal equipment, aircraft rescue and firefighting equipment as 
well as an aircraft without causing structural damage to the 
aircraft. 

Consequently, the RSA must be graded and free of objects except 
for frangible mounted structures. 

For nonprecision instrument and visual runways designed to 
Airplane Design Group I standards, the RSA extends 240 feet 
beyond the runway end and 60 feet outward from the runway 
centerline. 

..., , ..., 
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Clearway_ 

The clearway is an area 500 feet in width extending from the 
runway end outward and upward at a slope not exceeding 1.25% 
above which no objects or terrain may penetrate. The clearway 
should be under control of the airport owner and generally 
e x tends no more than 1,000 feet from the runway end. The clearway 
increases the allowable airplane operating take off weight 
without increasing runway length. 

Stoill'.@Y. 

The stopway is an area constructed and maintained for the purpose 
of aircraft declaration. The stopway extends beyond the threshold 
for a distance established by the airport owner. The width should 
be no less than the associated runway width. 

Declared Distance 

The declared distance standards may be 
circumstanc es when the runway can not 
conventional runway standards. 

used under special 
be constructed to 

"Conventional runway configurations, 
safety areas beyond both runway 
displaced thresholds, clearways, 
recommended." 
SOURCE: FAA AC 150/5300 - 13 p. 22 

i.e. runways with 
ends and without 

or stopways, are 

Prior approval by the Federal Aviation Administration is required 
before using declared distances standards. 

Taxiway_s 

Tax iways are constucted for the purpose of moving aircraft 
between various components of the airport. As activity increases, 
tax iways become necessary for the purpose of increasing airport 
capacity and providing for increased safety. 
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The Iowa DOT, as a rule of thumb, generally finds justification 
for a full parallel taxiway system when total annual operations 
e x ceed 50,000 and a partial parallel taxiway when annual 
operations approach 30,000. Based upon the forecast of aviation 
demand and IDOT criteria, there would appear to be no 
justification for the construction of a full parallel taxiway to 
increase runway capacity. A full and/or partial parallel taxiway 
would be expected to receive a low priority in terms of 
implementation. For purposes of the Airport Layout Plan (ALP), 
it is recommended that a full parallel taxiway be shown for 
dimensional purposes even though construction is considered 
remote. 

Should a partial or full parallel taxiway be constructed, the 
following minimum criteria should be maintained. 

- Runway Centerline to Taxiway Centerline: 
225 feet (Design Group I) 
240 feet (Design Group II) 

- Taxiway Centerline to Parallel Taxiway and/or Taxilane 
Centerline: 

69 feet (Design Group I) 
105 feet (Design Group II) 
1.2 times the wingspan of the most demand airplane 
plus 10 feet. 

- Taxiway Centerline to Parked Aircraft and objects: 0.7 
times the wingspan of the most demanding airplane plus 
10 feet. 

44.5 feet (Design Group I) 
65.5 feet (Design Group II) 

- Taxiway Width: 
25 feet (Design Group I) 
35 feet (Design Group II) 

- Radius of Taxiway Turn: 75 feet 

- Ta x iway Safety Area: 
49 feet (Design Group I) 
79 feet (Design Group II) 

- Taxiway Object Free Area: 
89 feet (Design Group I) 
131 feet (Design Group II) 
or 1.4 times the wingspan of _the most demanding 
airplane plus 20 feet. 

3-16 



I 
I 

Taxiway exits should be located based upon activity. At low 
activity airports, a right angle taxiway exit located at the 
runway end and near the mid-point of the runway would provide an 
adquate level of service. 

FIGURE 3-4: TURNAROUND 

RUNWAY 

----------

~ 80' ~ 
SOURCE: FAA AC 150/5300 - 4B, CHG. 6 

The taxilane is defined at that portion of the aircraft 
area used for access between taxiways, aircraft 
positions, hangars, and storage facilities. 
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The width of the taxilane should be 0.6 times the wingspan of the 
most demanding aircraft plus ten feet. Using a wingspan of 48.9 
feet (Airplane Design Group I), the taxilane should be 80 feet. 
Consequently, no hangar, fence, etc. should be located within 40 
feet of the tax ilane centerline. The internal taxiway system 
providing access to tee- hangars should be no less than 20 feet in 
width. 

Drainage 

An adequate drainage system is important for the safety of 
aircraft operations and for the longevity of the pavements. 
Improper drainage can result in the formation of puddles on 
pavements which are hazardous to aircraft landing or taking off. 
Improper drainage can also reduce the load bearing capacity of 
subgrades and the anticipated life of expensive pavement 
structu r es. 

Surface drainage systems should be designed on a five year 
frequency of storm. Methods of computation are contained in FAA 
Advisory Circular 150-5300-5B, Airport Drainage. 

Subsurface drainage systems are desirable where water may rise to 
within one foot of the pavement section. Water in the subgrade 
contributes directly to frost boil and heaving action. Also, 
saturated subgrades exhibit a greatly reduced load bearing 
capacity. For these reasons, soil conditions and subsurface water 
conditions play an important part in airport design. 

A subsurface drainage 
perforated tile may be 
airport. 

system consisting of 4 
required under the paved 

and 6 
areas of 

inch 
the 

Runway, Taxiway, and Apron Paving 

Airport pavement is intended to provide a smooth and safe all 
weather surface free from particles and other debris that may be 
picked up by propelller wash. The pavement should be of 
sufficient thickness and strength to accommodate the anticipated 
loads without undue pavement stress. Pavement for the Northwood 
Municipal Airport Facility should be designed to accommodate 
single wheel gear. 

The various pavement courses are shown graphically in Figure 3-5 
and described as follows: 

SURFACE COURSE: Includes Portland cement 
bituminous concrete, 
bituminous mixtur.es, or 
surface treatmentsi 

3-18 

concrete, 
aggregate 

bituminous 



BASE COURSE: 

SUBBASE COURSE: 

Consists of a variety of different 
materials which generally fall into two 
main classes, treated and untreated. The 
untreated bases consist of stone, 
gravel, limerock, sand-clay, or a 
variety of other materials. The treated 
bases normally consist of a crushed or 
uncrushed aggregate that has been mixed 
with cement or bitumen. 

Consists of a granular material or a 
stabilized soil 

FIGURE 3-5: TYPICAL PAVEMENT SECTION 
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I 
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BASE I Pee 
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Runway Grade Change and Visibility 

Consideration must also be given to runway grade changes, line of 
sight along and between runways as well as elimination of 
obstructions within the obstacle free zone (OFZ). The following 
line of sight criteria should be obtained: 

Runway grade changes should be such that any two points five 
feet above the runway centerline will be visible along the 
entire length of the runway where a full parallel taxiway 
does not exist. Where a full parallel taxiway does exist, 
the criteria may be reduced to one half the runway length 
rather than the entire runway length. 

Where intersecting runways exist, a runway visibility zone 
is created as depicted in the following figure. 

FIGURE 3-6: VISIBILITY ZONES 

RUNWAY / 
/ 

/ 
/ 

'"" ·RUNWAY VISIBILITY 
"~ZONE 

" I •(,; : ; '~ J 

" " " " 
/ 

/ 
/ 

Runway grades, terrain, etc. must be such that a line of sight is 
maintained within the visibility zone of the intersecting runways 
five feet above the centerlines. Reference may be made to FAA AC 
150/5300-13 concerning the location of runway visibility points. 

Maximun grade changes should not exceed two percent where 
vertical curves are required. The length of the vertical curve 
should not be less than 300 feet for each percent grade change. 
No vertical curves are required when the grade change is less 
than 0.4 percent. 

Traverse grades on the runway should be at least one percent and 
no more than two percent. Within ten feet of the pavement edge, 
the grade should have a minimum slope of three percent and not to 
e xceed five percent. Reference may be made to Figure 3-7 
concerning a typical runway cross section. 
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The longitudinal grade extending outward from the threshold 
should not exceed three (3) percent with any slope being 
downwa1-d. Beyond 200 feet the maximum allowable negative grade is 
five (5) percent. No part of the runway safety area longitudinal 
grade should penetrate the approach surface. Reference may be 
made to FAA AC 150/5300-13 concerning longitudinal and traverse 
gradient standards for taxiways safety areas. 

Figure 3-8: Longitudinal/Transverse Grade 
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Pavement Markings 

A non-precision instrument runway is one to which a non-precision 
approach has been approved. NPI markings consist of basic 
marking in addition to threshold markings. 

- Centerline markings: The centerline markings consist of a 
broken line having 120 foot dashes and 80 foot blank 
spaces. The minimum width is 18 inches. 

- Designation markings: Each runway end is marked with 
designated numbers representing the magnetic azimuth, 
measured clockwise from north of the centerline from the 
approach end and recorded to the nearest 10 degrees with 
the last zero omitted. 

- Threshold markings: Threshold markings consist of eight 
150' x 12' stripes. Each stripe is separated by three 
feet except the center where the separation is 16 feet. 
Where the runway is less than 150 feet, the width of the 
stripes and separation is reduced proportionally. 

Fixed distance marking: Two solid longitudinal 
located either side of the runway centerline 1,000 
from the threshold. 

bars 
feet 

Non-precision instrument markings should be placed on the primary 
runway provided a non-precision instrument approach has been 
approved for that runway. Otherwise basic runway markings should 
be maintained. Reference may be made to Figure 3-9. Unpaved 
runways are normally defined by placing markers at the corners of 
the runway and at 400 foot intervals along the length of the 
runway. 

Taxiways are marked by a continuous stripe, six inches in width, 
along the taxiway centerline. Holding lines are located on the 
taxiway 150 feet from the runway edge. Additiunal information on 
pavement markings may be obtained from FAA AC 150/5340-1E. 

FIGURE 3-9: NON-PRECISION INSTRUMENT MARKINGS 
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LANDING AND NAVIGATIONAL AIDS 

Runway and Taxiway Lighting 

A Medium Intensity Runway Light (MIRL) system should be installed 
on those runways with a non-precision instrument approach. A low 
intensity system would provide an adequate level of service on a 
turf runway. 

Runway lights are used to outline the edges of the runway during 
periods of darkness or low visibility. Each runway edge light 
fixture emits a white light except on instrument runways where 
yellow is substituted for white on the last 2,000 feet or 
one-half the runway length whichever is less. The yellow lights 
are located on the end opposite the landing threshold or 
instrument approach end. The edge light fixtures should be 
located no more than ten feet from the defined runway edge and 
spaced 200 feet on center. The runway light stake should be no 
less than 30 inches high due to snow removal and grass cutting. 
The lights, located on both sides of the runway should be 
directly across from each other and perpendicular to the runway 
centerline. Special requirements exist at runway intersections. 

Two groups of threshold lights, the second part of a runway light 
system, are located symmetrically about the runway centerline. 
The threshold lights emit a 180 red light inward and 180 green 
light outward. The threshold lights should be located no closer 
than two feet and no more than ten feet from the runway 
threshold. The two groups of lights contain no less than three 
fixtures for a VFR runway and four fixtures for an IFR runway. 
The outer most light is located in line with the runway edge 
lights. The remaining lights are placed in ten foot centers 
towards the runway centerline extended. Air-to-ground radio 
control for the runway light system should also be maintained. 

Taxiway edge lights should be located no more than ten feet from 
the taxiway edge on 200 foot centers. The taxiway edge light 
which emits a blue light define the lateral limits of the system. 
Reflectors may- be used in lieu of taxiway lights where activity 
is minimal. 

Reference may be made to the following FAA Advisory Circulars: 
AC 150/5300-24 Runway and Taxiway Edge Lighting Systems 
AC 150/5340-27 Air- To-Ground Radio Control of Airport 

Lighting Systems 



~recision Approach Path Indicator, (PAPI) 

The Precision Approach Path Indicator (PAPI) prvovides a visual 
aid to aircraft on approach. The colored light beam enables the 
pilot to determine if his/her approach is high, on course, or 
low . 

L-881: System containing of two light bars 
L- 880: System containing of two light units 

The PAPI system should be located on the left side of the runway 
( approach end) and so sited and aimed that it defines an appr·oach 
path with adequate clearance over obstacles and a minimum 
threshold crossing height. Reference may be made to FAA AC 
150/5345-28D . A PAPI system is recommended for . installation on 
the primary runway. 

Runway End Identification Lights, (REIL) 

Runway End Identification Lights (REIL'S) should be placed on the 
primary runway. REIL'S should be located in line with the 
thresho 1 d lights, 7 5 feet from the runway edge. I DOT recommends 
installation of a REIL system when the annual operatio11s exceed 
3,000. Reference may be made to FAA AC 150/5300-148, AC 
150/5300-2C, and AC 150/5340-25 concerning REIL design and siting 
requirements. 

Rotating Beacon 

An airport beacon light is recommended for installation. The 
beacon light, which emits alternating white and gree11 flashes of 
light, should be located no closer than 750 feet to a runway 
centerline. Reference may be made to FAA AC 150/5340-21, AC 
150/5345-12. 

Segmented Circle and Lighted Wind Indicator 

The segmented circle consists of a 100 foot diameter circle with 
a minimum of 18 segments constructed around the surface wind 
indicator. The marking system may be used to convey traffic 
patterns. A lighted wind indicator should be installed at the 
center. Reference may be made to FAA AC 150/5345-5. The 
segmented circle should be located between the terminal area and 
runway. 
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Nondirectional Beacon 

A nondirectional radio beacon (NDB) should be installed to 
provide for a non-precision instrument approach. Future metal 
buildings, power lines, metal fences, etc. should be located no 
closer than 100 feet to the NDB. The NDB radiates a signal which 
can be used by pilots to provide electronic directional guidance 
to the airport. This consists os two 65 foot poles spaced 
approximately 350 feet with two wires strung between them. The 
ground should be smooth, level, and well drained. The location 
should take into account the obstruction standards described in 
this report. 

Terminal Very Height Frequency Omni-Directional Range. (TVOR) 

The TVOR when 
provides the 
information. 

combined with Distance 
pilot with alignment 

Measuring Equipment (DME) 
and position location 

The TVOR, used to provide azimuth information, may also be used 
for the development of a non-precision instrument approach to the 
runway. The off airport TVOR facility preferred is one that is 
located on the runway centerline extended anywhere from 1,200 
feet to seven miles. When a centerline site is not available, a 
site which would meet TERPS' operational criteria for a 
straight-in-approach to the runway should be selected. 

It is unlikely that a TVOR facility would be located on the 
Northwood Airport within the 20 year planning period. 



FAR PART 77 

Obstruction Standards 

Part 77 of Volume XI, Federal Aviatio11 Regulations, sets forth a 
number of standards to be used in identifying obstructions to air 
navigation. These standards are of considerable importance. The 
discussion herein is primarily extracted from Part 77. These 
standards are used as a guide in the assessment of airport 
development alternatives as well as the basis for tall structure 
zoning. 

An ob~truction is considered to be any object of natural growth, 
terrain, or structures of permanent or temporary construction if 
if it is higher than any of the following heights or surfaces: 

A. A height of 500 feet above ground level at the site of 
the object. 

B. A height that is 200 feet above ground level or above 
the established airport elevation, whichever is higher, 
within 3 nautical miles of the established reference 
point of an airport. That height increases in the 
proportion of 100 feet for each additional nautical mile 
of distance from the airport up to a maximum of 500 
feet. 

C. The surface of a takeoff and landing area of an airport 
or any imaginary surface established under paragraphs 
77.25, 77.28, or 77.29 (FAR Part 77). However, no part 
of the takeoff or landing area itself will be considered 
an obstruction. 

The height of traverse ways to be used for the · passage of mobile 
objects are increased as follows: 

A~ 17 feet for an Interstate Highway. 
B. 15 feet for any other public roadway. 
C. 10 feet of the height of the highest mobile object that 

would normally traverse the road, whichever is greater, 
for a private road. 

D. 23 feet for a railroad. 
E. For a waterway or any other traverse way not previously 

mentioned, an amount equal to the height of the highest 
mobile object that would normally traverse it. 
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Hazard· Determinati6n 

All objects which penetrate the imaginary surfaces of the airport 
are considered an obstruction and a hazard to air navigation 
unless a FAA aeronautic study determines that it does not have a 
substantial adverse effect upon the efficient use of navigable 
airspace by aircraft or on the operation of air navigation 
facilities. 

Prior to construction, the Airport owner is required to give 
notice of proposed construction no less than 30 days prior to 
construction. 

Object clearance requirements are as follows: 
A. Object Free Area (OFA) 
B. Runway and Taxiway Safety Areas 
C. Obstacle Free Zone (OFZ) 
D. Threshold 
E. Navigational Aids 
F. Airport Airspace (Subpart C of FAR Part 77) 

Imaginary SYrface 

Imaginary surfaces establish areas where any object penetrating 
that surface would be considered an obstruction to air 
navigation. The imaginary surface establishes an imaginary line 
that separates ground activities from aircraft activities. In 
order to select the applicable imaginary surface, the type of 
approach to each runway must be considered. 

A. Horizontal Surface: The horizontal surface is a plane 
150 feet above the established airport elevation. It is 
constructed by swinging arcs of specific radii from the 
center of each end of the primary surface and by 
connecting the arcs by line tangent to those arcs. 

NPI Radius of 10,000 feet (Runway larger than 
Utility) 
- NPI Radius of 5,000 feet (Utility Runway) 

I s ,ooo• / ------~ 
-------~ 
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B. Conical surface: The conical surface extends outward 
and upward from the periphery of the horizontal surface 
at a slope of 20:1 for a horizontal distance of 4,000 
feet at the ends. r- Outer Edge of 

)'" Conlcal Surface 

CJ \ H CJ Cl 
Cl " ., N 
-.t-

llorlzonlal Surface 

Inner Edge of 
--4__s- Conical Surface ~ -

c. Primary surface: The primary surface is longitudinally 
centered on the runway and extends 200 feet beyond the 
runway end in the case of a paved runway. The primary 
surface end coincides with the runway end in the case of 
a turf runway. The width of the primary surface varies 
with the approach. 

WIDTH END OF RUNWAY 
Utility 

NPI 500' 200' (Visibility minimum 
greater than 3/4 mile) 

Larger than Utility 
NPI 500' 200' 
NPI 1000 1 200' (Visibility minimum 

as low as 3/4 mile) 

The elevation of any point on the primary surface is the 
same as the elevation of the nearest point on the runway 
centerline. 

Primary Surface _ \ / 

El.vat~ ; ✓ Runway 

,,. 

I Runway 
\Hdth 
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D. Transitional Surface: The transitional surface extends 
upward at a slope of 7:1 from the edge of the primary 

X 

. surface and approach surfaces. They extend outward and 
upward from the runway centerline and runway centerline 
extended until they intersect with the horizontal 
surface . 

llortzonlal Surface 

~ .. 
Ele,,llon ~ 
same es Runway ~ 
[levatlon at any 
given point _ . 

y 

rrtmary . .. ----
Surfllce 

/ · 

/ 
/ 

/ . 

E. Approach Surface: The approach · surface is 
longitudinally centered on the extended runway 
centerline. The inner edge of the approach surface 
coincides with primary surface and expands uniformly 
outward to a width determined by the type of approach: 

NPI: 500' x 5,000 x 2,000' (Utility Runways) 

NPI: 500' x 10,000 1 x 3,500' (Runway larger than 
Utility with visibility 
minimum greater than 
3/ 4 of a mile. ) 

NPI: 1,000' x 10,000' x 4,000' (Runway larger than 
Utility with visibility 
minimum as low as 3/4 
mi 1 e. ) 

Precision Instrument: 1,000' X 10,000' X 16,000' 

The approach slope also varies: 
NPI: 34:1 (Larger than Utility) 
NPI: 20:1 (Utility Runways) 

Reference may be made to Figure 3- lOfor applicable dimensional 
standards for precision instrument runways. 



FIGURE 3-10: AIRPORT IMAGINARY SURFACE 
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I 
ORIZONTAL 

Li 150
1
ABOVE E 

1 AIRPORT ELE 
I 

20 :I CONICAL 

DIMENSIONAL STANDARDS (In feel) 
VISUAL RUNWAY NON - PRECISION PRECISION 

ITEM INSTRUMENT RUNWAY INSTRUMEN 
A B A 8-- RUNWAY 

C 
WIDTH OF PRIMARY 

AISllRFACE 6 APPROACH 
I 250 I 500 500 500 11000 I 1000 

SURFACE WIDTH AT 
INNER END 

BI APPROACH SURFACE . 6000- 6000 5000 10000 000 10000 
c APPROACH SURFACE · 1250 1500 2000 3500 4000 16000 WIDTH AT END 
D APPROACH SURFACE 

LENGTH 5000 5000 5000 10000 1000n • 
E APPROACH SLOPE 20:I 20:I 20=1 34:1 34:1 I • 

A UTILITY RUNWAYS 
B RUNWAYS LARGER THAN UTILITY 
C VISIBILITY MINIMUMS GREATER THAN 3/4 MILE 
D VISIBILITY MINIMUMS AS LOW AS ~4 MILE 
• PRECISION INSTRUMENT APPROACH SLOPE IS 50 :I FOR 

INNER 10000 FEET 6 40:1 FOR AN ADDITIONAL 40000 
FEET. 

1/2 A ~r' . 
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LAND USE 

Land Use 

Ai r port land use may be discussed in terms of the: 
- Impact of adjacent land uses on the airport. 
- Impact of the airport on adjacent land uses. 

Each of the two general areas can further be broken down into 
specific impacts. The impacts may not all be negative as some 
impacts are quite positive in nature . The objective is to insure 
that the land use conf 1 icts are reduced to a minimal level in 
view of the fact that it may not be possible to alleviate all 
problems. The fol lowing land use goals in the vicin ·ity of the 
airport wi 11 provide a set of pa,-ameters upon which to design 
specific land use policies . These goals are not static nor is 
the list all inclusive. Throughout the planning period, goals 
are expected to change to meet unforeseen demand. 

Goals 

The airport and associated imaginary surfaces should be 
protected from encroachment of 1 and uses that might i rnpa i ,­
operational capabilities of the facility. 

- Having identified the ultimate level of airport 
development, care should be exercised thr-oughout ·the 
planning period to insure that future expansion of the 
facility is not compromised. 

Adjacent airport environs should be protected against 
aircraft operations and noise. 

- Es tab 1 i sh or organize 1 and uses on the a i rpo1· t and off the 
airport that will complement each other. 

Land Use Compatibility 

Land use compatibility depends upon a number of factors. In 
other words, to imply that an industrial activity is compatible 
depends upon the type to include processes. The latter is of 
concern where considerable amounts of heat is released. 

The following adjacent land use activities, identified by the 
FAA, are potentially compatible. Potentially compatible may be 
defined as a land use that does not, for exam~le, exceed Part 77 
requirements, or has properly been designed so that noise is not 
a problem. 

..., ~-



Natura] ~orridors 

Rivers 
Lal<es 
Streams 

Canals 
Drainage Basins 
Flood Plain Areas 

Open Space Areas 

Memorial Parks and Pet Cemeteries 
Water & Sewage Treatment Plants 
Water Conservation Areas 
Marinas, Tennis Courts 
Golf Courses 
Reservation/Conservation Areas 
Botanical Gardens 
Bowling Alleys 
Landscape Nurseries 

V 

Natural Buffer Area 
Forest Reserves 
Land Reserves and Vacant Land 

Archery Ranges 
Golf Driving Ranges 
Go-Cart Tracks 
S Im t i n g R i n I< s 
Passive Recreation Areas 
Par I< & Pi c n i c Are as 
Sod and Seed Farming 
lree and Crop Farming 
Trucl< Farming 

Indu~trial and Transportation Facilities 

Textile & Garment Industries 
Bus, Taxi, & Trucking Terminals 
Brick Processing Industries 
Clay, Glass, Stone Industries 
Chemical Industries 
Tire Processing Companies 
Food Processing Plants 
Public Workshops 
Research Labs 
Freight Terminals 

Foundaries 
Saw Hills 
Machine Shops 
Office Parl<s 
Industrial Parks 
Public Buildings 
Auto Storage 
Parking Lots, Gas Stations 
Railroad Yards 
Warehouse & Storage Buildings 

Fabricated Metal Products Industries 
Paper Printing & Publishing Industries 

Ai rQ.Qrt and amL AYi at ion or i anted Fae i1 it i es 

Airparks 
Aerospace Industries 
Aircraft Repair Shops 
Hotels 
Aviation Research & Testing Labs 
Aviation Schools 
Restaurants 
Manufacturers 

Commercial Facilities 

Retail Business 
Shopping Centers 
Parking Garages 
Finance & Insurance Companies 
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Aer i a 1 su,-vey Labs 
Banks 
Airfreight lerminals 
Aircraft Factories 
Hotels 
Aircraft & Aircraft Parts 
Employee Parking Lots 

Profess{onal Services 
Gas Stations 
Real Estate Firms 
Wholesale Firms 
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CHAPTER FOUR 
BENEFIT/ COST CONSIDERATIONS 

Introduction 

~1~t-- hQCJQ J Q9'f 

The economi c impact from the proposed airport development can be 
aesc r i bed in terms of dire c t, indirect, and induced benefits. The 
nrimary benefit of an airport is the time saved and cost avoided by the 
u ser· over tf~1e ne xt best alternative mode of transportation or airport 
fac ility. Benef i t s of direct nature accrue primarily to the user and 
c,n-site activities. Indirect benefits derive fr·om off-site economic 
activit ie s that are attributable to the airport. Induced benefits are 
the mul tip lier effects of the direct and indirect impacts. 

Direct benefits are summarized as follows: 
* Transportati o n 

- Tirne saved 
- Reduced ground travel c ost 

* Redu c e d dela ys at air carrier airports 
* Cotnniun i ty benefits 

- Hospita l /medica l 
- C ivil defen s e 
- Law enf o r cement 

~ Stimulation of business 
- Cons ideration in industrial siting 

* Access to the National Airport System 
* Commerc ial activit ies 

- Pas s engers and air ca rgo (FBO) 
-- FBO oper·ation 
- Aerial applicators 

Indire c t benefits are s ummarized in terms of: 
~ Off -site e co nomi c activities 

- Employment and wages paid 
E~penditures for goods and services 

- Cap ita l e xpenditures 
- Bu s iness effi c iency 
- Ta;,:es 

J 11d 1i c ed t,enef its: 
* Mult.iplier 

- 2.5 times the dire c t and indirect benefits 

11/h i le mu c h emphas i s i s p l aced upon the number of based a ire raft, an 
i mpor tant cons ide,-a tion o ften over lool<ed are those businesses located 
e ~1sew he re that ma y dq business locall y and use aviation to transport 
ca r go and passengers. The airport provides acc~ssibility to a national 
system o f airports . In a number of s ituationi, the local business or 
indu s try m~y not own or use aviation, but those that do business with 
them d o . Th er·efor e the number of .• itinerant aircraft operations are 
pe r hap s an equct l or better me as ure 'of economic benefit than the number 
uf based aircr aft. 

Cos Ls tna y al so be descri bed in terms of direct and indirect costs. 
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Direct cos t s wo uld be tho se asso c iated with capital construction and 
a nnual o pe r:;i ti o n a nd ma inten a n c e ( 0 & M) costs. Indirect costs are 
thos e ac c 1·ue d by th e user- in t he utilization of the facility. Other 
cos t s u f an ind i r·ect nat u r e may be tho se revenues lost to go"ve rnment 
-f r o m l an d Lha t. may be. lrnp t o n the t a x role as we 11 as land utilization 
fu1- o t.h8 1- us es t hat p rodu c e in come (commercial, agriculture, etc.). 

Gf co ncer n t o p u b l i c dee i s ion make rs is whether or not the proposed 
fac il i t y wo u 1 d r e t u r n be ne f it s in e xcess of costs. For purposes of 
disc u ss1on he r-e i n, tf, e i dentifi c ation of benefits and costs should fir-st 
be desc ri bed . 

Re nef its: 
1. Em p l o yme nt - Direct and Indir-ect 

,.., 
'- . 

Costs : 
1 . 

2 . 

. --, 
..:, . 

A. Airpo r-t employees (public) 
B. Bu s in e ss l oc ated on the airport (private) 
C . Bus i ness located off the airport which 

f a c ility (p r- i v ate - indirect) 
Re venue - Direct 

A. Te n a nt s leas e 
B . G r- a nt s - i n- a i d 
C . Bu s iness ta xes 

Ex penditu r es - Direct 
A. Ca p ital e xpenditures 
B . Oper a ting and maintenance 

Re venue - Direct 
A. Proper-ty and business taxes 

Indi r e c t Cost s 
A. Et1 vi r- o nmental / agricultural land 
B . Otl1e r uses 

use the 

Th e a bove descr ibe a broad base for discussion. Key concerns appear to 
cen ter u pon the fo ll o wing: 

1. Annual O &. M c osts; Capital costs, Debt amortization 
2 . Av a il a bilit y of area airports: Mason City, Albert Lea, 

Au s t in , Osage, and Forest City 
3 . Us ag e b y l ocal business and industry 

Co nc e n1 s r·e garding en v iro nmental issues are beyond the scope of this 
p r·oj e ct . Su c h c on c ern s would typ i ca 11 y be addressed within an 
e;w i r-o nrn en ta l assessme n t o f the proposed action. Hov-1eve r, the p reposed 
a~t i o n may p r o d u c e ben e fits and c osts that are not addressed within. An 
e._arnp le may be tf1e l os s o f p r ime agricultural land or wildlife habitat. 
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Benefit/ Cost Ratio 

Benef ·its 

The methodo logy us ed to ident ify a benefit/cost scenario for the 
p ropose d a ·i r·po rt is based for- the most part on the transportation 
be nefit r ea li zed given alternat ive public airport locations. 

A stud y ent it 1 ed Mea 2_yr i nq t he Reg i ona 1 Economic Significance of 
Ai _rport s i s r eprodu ced in part as supplemental background information. 
The s tudy µ r·epared by Stewar t E. But 1 er of the Economic Ana 1 ys is 
Di v ision, Transportation System Center and Laurence J. Kiernan from the 
1,Ja ti o nal Planr\"ing Division, Federal Aviation Administration, provides 
us efu l meas u r es that ma y be applied locally. 

TABLE 4 - 1 : AP PROXIMATE BENEFITS FOR VARIOUS ACTIVITY LEVELS -
TRANSPORTATION BENEFIT 

/i.Nf\JUA L VALUE REDUCTION TOTAL ANNUAL 
BA SE D 
AIRCR AFT 

COMMER CIAL 
PAS SEf\lGERS ( 1 ) 

OF TIME 
B-D ( 2) SAVED 

IN TRAVEL TRANSPORTATION 
COST BENEFIT 

1 0 
2 0 
5 0 

100 

(J 20 $ 83 ,333 $ 14,400 $ 97,733 
0 2 0 166,666 28,800 195,466 
u 2 0 416,665 72,000 488,665 
0 20 833,330 144,000 977,330 

1. Includes o nl y or i gin and destination traffic; does not include 
thr o ugh o r transfer passengers. 

2 . Hig hway milea ge measured from the point where trips begin or end, 
ty pi cal l y the traveler 's residence or place o f business. 

SOUR CE: STEWA RT E. BUTLER AND LAURENCE J. KIERNAN, Measuring the 
Re 9 i o0al EcOGQmic Signj_Lic~nce of Airports 

Base d upon the methodology s ummarized herein, the authors calculated the 
t r-a ns po r·ta ti on be nefits for various act i vity levels. The activity 
lev e -1s il l u:3t r·ated are a pplicab le to the Northwood airport facility. 
Gi ve n t he p r-o ba bi I i t y o f 10 to 20 based a ire raft and a 20 mile tr ave 1 
d i stance , t he t o t a l t r·an s portation benefit annually would fall somewhere 
betwe en 97 ,7 33 and 19 5,466 dollars . 

Ta bl e 4-2 s ummari ze s the varia ble s and associated values used to compute 
s ite s pe c ·if i c tr~anspo r~tation benefits. 

TABLE 4 - 2: TRANSPORTATION BENEFIT VARIABLES 

TYPICAL 
SY MBOL VALUE 

G 

r,1 

It i ne r-ant o pera ti ans per b'ased a ire raft per year 
( 1 ). 3 00 ops . / based ai r e raft at ru r al airport 

f\lumb e r- of bas ed a ire raft at airport A 
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d 

E 

F 

p 

Q 

b 

y 

Ground acce s s d i stance t o a irport A ( mi les) 

Passenger time value ($/hou r ) (2) 

Numbe r of passenge r s · pe r tr ip ( 3 ) . 
Car speed , (m.p.h.) 

Car costs, including amorti zat i on ( $ / mile ) ( 4 ) 

Ground access distance to alternati ve airpor t 
C (miles) 

Annual passengers in commercial ser~ ice 

va ries 

$25 

2 . 5 

45 

0. 25 

va ri e s 

vari e s 

Three add it i ona 1 var i ab 1 es are needed when use of t he a 1 t e rn a t i ve 
airport substantially changes flight di s tan c e , i.e. a= c 

a 

C 

s 

Direct f)ight distance from ori g in airport A to 
destination airport B 

Alternative airport C to destination airpo rt B 
flight distance 

General aviation or regional a i rline aircraft 
speed ( m. p. h. ) 

var i es 

va rie s 

varie s 

1. An operation is either a landing or a ta keoff. The FAA e s t imates 
that general aviation aircraft made 164.1 mill ion operations at 
public airports in 1984, 65.7 percen t of wh i c h, or 107.8 mill ion , 
were itinerant. There are approx imatel y 220 , 000 act i ve ge ne ral 
aviation aircraft, so there would have been an aver a ge of about 490 
itinerant operations per year per based a i r c raft. The l owe r numbe r 
used as a typical value in this analy s is ma y be more repre s entative 
of low activity rural airports and would result in a con s e r vati v~ 
estimate of benefits. Actual data should be used when t he y a r e 
available. 

2. There is no source of precise data on pas sen ge r t i me . The FAA us e d 
$25 per hour for estimating the value of airc r a f t owne rs ' and 
pilots' time for internal reporting purpos e s . The Air c r aft Ow ner s 
and Pilots Association (AOPA) reports that the average annu a l 
income of its 260,000 members is $53,200 , whi c h e quates to $25. 58 
per hour . 

3. The average number of passengers pe r trip vari es with a i r c raft t ype 
and is 1.5 for single engine piston a irc raft wi t h 3 s ea t s o r l e ss, 
2.3 for single engine piston a i r craft with 4 s e ats or mo re. a nd 3 . 1 
for multi-engine piston aircraft. 

4. The American Automobile Assoc iati o n re po r t s th a t a me di um- s i ze d 
automobile driven 15 , 000 mile s a ye a r cos ts $0 . 243 pe r mil e t o 
operate in 1985. 
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Time Saved 

Annual Passengers= 
0-C- B time= 
0-A -B time= 
Annual Benefit= 

FGN + Y 
b/P + c/S 
d/P + a/S 
E(FGH +Y) 

Reduced Ground Travel Cost 

Ann ua 1 Ground Trips = GN + Y· 

(b/P + c/S - a/S - d/P) 

GN, The number of annual itinerant GA operations, is equal to the number 
o f GA-related ground trips on the assumption that passengers making a GA 
trip together will share one automobile i n traveling between the trip 
o rigin and the airport. Y, the number of annual commercial passengers, 
equals the number of ground trips related to commercial service on the 
ass umption that eac h cornme re i a 1 passenger requires a separate motor 
ve h ic le. 

0 - C- 8 trip costs= 
0 - A-B trip costs= 
Annual Benefit= 

Total Benefit 

Where a= c 

Ob 
Qd 
(GN + Y) (Qb - Od) 

Total Annual Benefit= E(FGN + Y) (b/P - d/P) + (GN + Y) (Qb - Qd) 

SOURCE: STEWART E. BUTLER AND LAURENCE J. KIERNAN, Measuring the 
B~gional Ecooo~ic Signifi~ance of Airport§ 

FIGURE 4-1: TRANSPORTATION BENEFIT OF AN AIRPORT 
A 

0~ 

.,, 

~ 
C :::::---,,--8 

Variables a,c, and s are not considered relevant to the Northwood 
Air port Facility . 

Tf ,e rn i 1 eage from Northwood to the 
s ummari zed as follows: 

Northwood to: Mason City 
Osage 
Forest City 
Lake Mills 

nearest pub 1 i c owned 

2 6 m i 1 es ;·+ / -
29 miles+/-
33 miles+/-
17 miles+/-

airport is 

The c losest public owned airport in Iowa is the Mason City Airport which 
is l o~a te d app1oximate l y 26 miles from Northwood via U.S. Highway 65 and 
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18. The ground access time from Northwood is approximately 30 minutes. 
The airport facility at Lahe Mil'ls although only 17 miles from Northwood 
d o es not prov ide the e x tent of facility development recommended in 
Ch a pter Three and is not considered an acceptable alternative . 

Th e number o f aircraft operations at the Northwood facility is as 
follm✓ s: 

TABLE 4 -3: NORTHWOOD DATA, 1990 - 2009 

OPE RATIONS PASSENGER 
YEAR 

1 990 
1994 
1999 
2 009 

ITINERANT LOCAL ENPLANEMENTS & DEPLANEMENTS 

2 2 68 
2 85 1 
2 85 1 
3 69 4 

SOURCE : PDS, 1990 

22 68 
2333 
2333 
2462 

3402 
4277 
5541 
5541 

The total annua l transportation benefit calculated for the Northwood 
Airport is 3 8 7,402 dollars based upon 1990 values increasing to 630,975 
dollars in 2009. 

TABLE 4-4: TOTAL ANNUAL TRANSPORTATION BENEFIT, 1990 - 2009 

YE .A,R BENEFIT YEAR BENEFIT 
1990 $ 3d 7 , 403 1999 $487,000 
1 9 ~) 4 $4 87 ,000 2009 $630,97 5 

S\)UR CE: PDS, 1 9 90 

Eco nomi c impact o f a direct nature in addition to the transportation 
benefit noted in Table 4-4 would include airport generated employment. 
At low activity airports, a irport generated employment is limited to FBO 
o peration s, air t a x i, aerial application, etc. The average full time 
employment may range from one person upwards to ten persons or so. 

One _j o b per seven based aircraft may be used to estimate average airport 
gene r aterJ emp l oy me n t. Two to five airport generated jobs could be 
a nti ci pated at Northwood. 

Emplo yme nt 
En1p 1 o yrnent 

2 persons X $ 20 ,000 annual salary=$ 40,000 
5 persons X $ 20,000 annual salary= $100,000 

Gi ven an induce d multiplier of 0.75, approximately $75,000 to 175,000 
n,a y be added to the l oca l economy. · 

Indire ct benefits are more difficult to quantity in dollar terms. Local 
p ub 1 i c suppo r t for airport improvements provides some insight. Such 
s uppo ,-t may come from 1 oca l bus i riess and industry that wou 1 d find 
in c reased a cc e s sibility beneficial and/or are dependent to some degree 
upo n general aviation as a integral part of their transportation need. 
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Gr~nts-in- aid represent a benefit to the community as revenue that would 
otherwise not be brought into the County unless the facility is 
constructed. The grant- in- aid will impact the community in a number of 
wa ys. 

* Direct benefit as revenue from an outside source. 
* Induced benefit as each dollar is spent. 
* Indirect benefit as operational efficiency of local business is 

increased. 

The cost of a grant-in-aid for airport improvements should be viewed as 
being generated by the airport user. It is often argued that the user 
should pay for the cost of airport improvements. The fact is that the 
user does pay indirect 1 y the major share of the cost of airport 
construction through the contributions made to the aviation trust fund. 

A grant-in-aid is accounted for herein as a benefit since it is derived 
from a source outside the community service area. It represents a major 
infusion of money into the community having a short term impact in terms 
of construction expenditures (labor and materials). 

Operating and Maintenance Costs/ Airport Revenue 

Shou 1 d the proposed fac i 1 i ty be constructed, an annua 1 operating and 
maintenance budget must also be established. At many general aviation 
airports in Iowa maintenance is sometimes deferred in an attempt to 
balance airport generated revenue with annual expenditures. 

Revenue generated at most general aviation airports in Iowa is limited 
to the following sources: 

* Hangar rental 
* Crop sales/ farm income 
* Tax on aviation fuel (.01 to 0.5 cents per gallon) 
* Lease of terminal space; conventional hangar space 

Those airports having considerable farm income often are able to 
generate revenue equal to annual o & M expenditures. Often transfers 
from the general fund are required in order to balance the budget. 
Items typically included in an o & M budget are noted as follows: 

* Salaries (airport management, maintenance) 
- Public employee 
- Contract services 

* Utilities 
* Office (telephone, postage, supplies, publication, etc.) 
* Equipment maintenance (landing, navigational aids) 
* Vehicle maintenance, operation 
* Insurance 
* Professional services 
* Building and ground maintenance (snow, grass, etc.) 
* Depreciation 

Prior to preparing an estimate of o & M expenditures that may be 
encountered in the operation of the proposed airport, a number of basic 
assumptions must be drawn. For example, should the public owner employ 
a staff to manage and mainta i n the facility or should the owner contract 
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with the p ri va te s ecto r . The t heoretical O & M budget is based in part 
upon the d i sc ussion here i n . 

1. Maintenanc e of airs i de components. The scenario assume s that 
a 1 1 a i 1-po 1-t f ac ·i l i ty components wi 11 have twe nty ( 20) year 1 if e. 
Co nseque ntly, no major recon s tru c tion of c omponents would be 
contemplated. Ru nways wi l l r equi r e marking every three (3) to five 
( 5 ) years . 

2 . Ma intenance of land side components. The scenario assumes that 
a ll hangar fa c i 1 ities wi 1 1 be constructed and maintained by the 
private s ecto r . Conse que ntly, no maintenance cost would be 
incu r re d by t he publi c sec tor while the hangar facilities were 
under pri vate owners hip. Building costs would be incurred for the 
t e rm i na l bu il d i ng , s hou ld o ne be constructed. 

3 . Airpo rt ma nagement . The scenario assumes that the a i rport will 
be ma na ged thr-ough a contract with the fi xed base operator. 
Charito n, Ames, Marsha l ltown , and Council Bluffs provide for 
a i rpor t manage ment through a r-r angements with an FBO. The basic 
ques t i on is if the FBO will fi nd the location profitable. 
Attracti ng a we l l qua l ified FBO i s a problem at many small general 
avia t i o n airpo 1· t s in Iowa . w·i th the projec ted numbe r of based 
air c raft a t t he p r oposed f a c i lity, attracting FBO facilities is not 
e xpe c ted to be a con cern . The assumption he r e i s that the private 
s e c t o r w i 11 i nve st in c onventiona l hanga r and 1 ease the facility to 
the FBO. The a r r ange me nt fo r airpo r t management servi ces by the 
FBO i s a negot i a bl e i t em. For pu r poses here it is assumed that the 
FBO wi 1 1 ge ner·ate no r even ue to the publi c sector no r wi 11 the 
publ i c s e c t or inc u r any cost for management services. 

4. Ha nga r construction and maintenance. The scenario, as 
previ ou s l y i nd i cated , a ss umes that hangar facilities would be 
cons t r uc ted by t he p r ivate sector. Such construction should meet 
specif i cat i ans s e t f o rth by the airport • owner and fo 11 ow the 
t e rmi na l are a devel o pme nt plan. The ha ngars wo uld be constructed . 
wi t h p r ivate cap ita l o n airpo rt property with the hangars to be 
deeded t o the a irpo rt owner in trade for a long term 1 ease. At 
some po i nt i n time , t he ai rport owner would assume management of 
the hangar fa c i l ities a nd incu r the cost of maintaining the 
s t r-u c t u I es . 

5 ~ Ground s ma intenance. Snow removal, as well as grass mowing, 
c an be accomplished in a number of ways. The most appropriate 
method wo u l d be f or the a irpo r t owne r to p r ovide the service o r 
c on t r ac t with the c o unt y . The FBO may al s o be · contracted to 
p1-ov i de t he se r v i c e . · 

S i nce p r oposed c onst ~ucti o n of ha ngar faciliti e s i s to be accompl i shed 
b y the pri va t e secto t- , mi ni ma l i ncome i s e xpec ted to be produced f ram 
ha nga t- rent a l . It is recommen de d that hangar facilit i es . reve r t to 
pub l ic own e 1~s hi p afte t· a ten (10) t o twenty ( 20) year period. Such 
wo u ld a 11 av-, t he p r i va t e sec tor a n oppo rtunity to amo r t ize the cost o f 
hanga t- con s t t U (; t ·j on. Some income may be gene r ated through leasing the 
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l a nd upon whi c h t he ha nga rs a r e constructed. While this would produce 
some immediate income, it would also inc r ease the cost of amortization . 
As han gar un i t s are cons t r ucted and amo rti zed over a period of years, 
t he airpo rt wo uld be g in to realize i ncreasing revenues f r om ren t al. Off 
setti ng the reven ue wo u ld of co u r se be an increase in maintenance costs. 

Other· t-eve nue may be t~ea li zed f rom t he lease of airport land for 
a v i a ti o n rel ate d bu s i nes s . Ac qui s ition of land is e xpected to r ep r esent 
a mi n i mum amo un t ne cessary t o accommodate airport facilities. Unlike 
ma ny ge ne ra l a v iati on air ports , l i ttle revenue would be generated from 
c r-oppi ng . 

The a irport may generate income from tiedown fees and sale of aviation 
fuel. One ge ne r·a l avia t i on a i r port in Iowa is currently charging a 
land i ng fee . I t would appear that the cost of collection and the fact 
that v irtua ll y no o the r publi c owned facilities charge a landing fee 
would sug gest that t h is i s no t no r will be a viable revenue source. 

For pu r poses of th i s stud y, a n annual O & M budget of 40,000 dollars is 
r e c ommen ded . The 1 arges t var i a b 1 e is the cost prov i ding for airpo r t 
ma 11a ge ment . The a s s um ption made that revenue generated from the lease 
o f fa c i l ities t o the FBO wo uld be canceled out by the cost of retainin~ 
the FBO t o ma nage the airport . 

Ca Q_i.t 3 1 _ Cos ts 

Th e c api tal cos t s a ssociated with airport development would provide for 
l and a c qui s i t ion i n fe e title a nd clear zone protection. The capital 
c os t s wo u l d provi de for t he de velopment of pr i mary runway, 60' X 3400' 
feet, connect ing tax i wa y, and a medium intensity runway/taxiway light 
sys tem. Run1,,ay e nd identif ier lights and a precision approach path 
i ndi c a t or wo u l d a l s o be i ns talled on the primary runway . A non­
prec i~ion instr ument ap proac h is proposed to each runway. Development 
11o u l d a l s o in c l ude a r otat i ng beacon light and non-directional radio 
be a con. 

The c ros swi nd rumm y would c onsist of a turf facil i ty with a low 
i nt en s i ty r·unway 1 i ght s ystem . A t ax i way connecting the primary runway 
to the t e r mi na l are a wo ul d a l s o be constructed. 

At t he prese nt time Fe deral as s is tance is limited to ninety (90) percent 
of the p1-o jec t cost; State ass istanc e is limited to seventy (70) 
per c e nt. vJ ·ith t he e xcep t ion of ha ng a r -f aci 1 ities, vehicle parking, and 
termina l bui l dings, t he r ema inin g ai r port components are eligible for 
a ssi s tanc e . 

The as s umpti on here i n i s tha t p r oject fea s ibil \ ty rests upon the ability 
o f t he air port sponso r/ owner t o acquire State and/or Federal assistance. 
The propos e d ac t ion mu s t be found by the FAA to meet c riteria set forth 
in t he Nati ona l P 1 an of I nteg t-a ted · Ai rport Systems ( NPIAS). The Iowa 
Dep a rtme nt of Tran s portat i on must ' find the airport to be of State wide 
s ign i ficance. 
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System Benefit - Cost 

The Iowa Department of Transportation developed a methodology to assess 
public benefits occurring as a result of estimated airport use, location 
and development cost. The cost also includes an operating and 
maintenance factor. The methodology does not attempt to identify direct 
benefits to the community from airport generated income and employment 
or induced benefits. The primary objective was to estimate the value of 
a given airport facility in terms of the entire state system of 
airports. The methodology is appropriate herein in terms of examining 
the benefits and costs of the proposed airport with respect to Mason 
City and other public airports in north central Iowa. 

Benefits per aircraft operation were determined by accounting for the 
following: 

Value of time 
Travel time 
Automobile operating costs 
Distance to nearest alternative airport (public) 

Benefit Per Operation (B) = W D = XO, where 
M 

W = Value of time for all aircraft operations, $25.00 
D = Distance to nearest alternative system airport, Des Moines 

International: 26 miles 
M = Average automobile speed - 45 m.p.h. 
X = Average total automobile operating cost per mile: $0.24 

The benefit per operation was calculated to be $20.67. Using the above 
methodology, benefits were calculated to be as follows: 

TABLE 4-5: PRESENT VALUE BENEFITS 

YEAR 
1990 
1994 
1999 
2009 

TOTAL ANNUAL 
$ 993,283 
$1,135,182 
$1,135,182 
$1,348,038 

ITINERANT ONLY 
$ 496,642 
$ 624,306 
$ 624,306 
$ 808,905 

SOURCE: PDS, 1990 

The terminal area should support no less than three improved surface 
tiedown spaces for itinerant aircraft usage. Terminal area improvements 
may include apron and taxiway construction adjacent to existing hangar 
facilities. The total capital cost will vary with site conditions and 
airport geometrics. The assumption herein is ihat a new primary runway 
alignment would be selected. However, the existing terminal area would 
not be relocated. Facility development would include the following: 

* Primary runway (60' X 3400') 
* Connecting taxiway and itinerant apron 
* MIRL, PAPI, REIL, Segmented Circle, rotating beacon 
* NOB 
* Terminal area taxiway access to existing hangars 
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* Land acquisition 

Development would satisfy Airplane Design Group I dimensional standards. 
The estimated capital investment is summarized as follows: 

* Public Sector 
- Land Acquisition and Fencing 
- Grading and Drainage 
- Runway, Taxiway (connecting) 
- Lighting & Navaids 

Total Public Sector 

* Private Sector 
- Hangars 

Total Private Sector 

* Total Investment 

$ 160,000-
$ 301,000-
$ 712,937-
$ 98,270-

$1 ,272,207-

$ -0-

$ -0-

$1,272,207-

A total investment of 1.27 million dollars would be required in the 
initial phases of development. The cost estimate is not "site-specific" 

The benefit - cost ratio for the proposed development through 2009 is 
summarized in Table 4-6. 

TABLE 4-6: SYSTEM BENEFIT - COST, 1990 - 1994 

YEAR 
1990 
1994 
1999 
2009 

COSTS (PVC) (1) 
1,272,207-
1,272,207-
1,272,207-
1,272,207-

BENEFITS (PVB) 
TOTAL ITINERANT 
993,283 496,642 

1,135,182 624,306 
1,135,182 624,306 
1,348,038 808,905 

(1) Not including interest 

SOURCE: PDS, 1990 

RATIO (BCR) 
TOTAL ITINERANT 
0.78 0.39 
0.89 0.49 
0.89 0.49 
1 .06 0.64 

The benefit/cost ratio (BRC) based upon total operations in 1990 was 
placed at 0.78. Should the benefit/cost ratio be calculated only upon 
the itinerant activity, the ratio would be considerably less. Based 
upon 1990 itinerant operations, 39 cents in benefits would be realized 
for each dollar of cost. If total annual operations were used, 89 cents 
in benefits would be realized compared to one dollar in cost. 

Based upon the value calculated for just itinerant operations, the 
development of a public owned airport to the standards set forth in 
Chapter Three would be questionable in terms of importance to the state 
system of airports. Using total operations, the BCR would approach and 
e xceed one (1) sometime within ate~ to 20 year time frame. 
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