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1. Executive Summary 
SRA conducted a web-based survey of Part 137 operators and pilots between December 14, 2010 
and March 31, 2011 for the National Agricultural Aviation Association (NAAA).  This secure-
site survey was designed in partnership with the NAAA and modeled after a similar paper-based 
survey conducted in 1992, 1994, 1998 and 2004. Careful outreach activities were planned and 
executed before and during the survey to ensure a high response rate. After pilot testing the 
questionnaire, it was loaded to a secure site.  Although the focus was surveying Federal Aviation 
Regulations (FAR) Part 137 (hereafter referred to as Part 137) certificate holders, pilots were 
also asked to complete a survey. The nature of the questions asked of operators differed slightly 
from the questions asked of pilots. For example, operators were asked “How many airplanes are 
at the operation during normal operations?” Pilots were not asked this question.  To facilitate 
follow up, operators were asked to provide an email address. Additionally, telephone calls to 
non-respondents were attempted near the end of the survey period. Five hundred and eight 
operator’s and 324 pilot’s responses were considered in the survey.  

The response rate among the approximately 1,350 Part 137 operators, who conduct agricultural 
operations, was 37.6%.  Average age of operators was 53 years and pilots 50 years who have 
been in the business an average 27.4 and 19.5 years respectively. The largest number of 
responses came from Texas, Minnesota, Arkansas, North Dakota, Kansas and California. 
Operators had an average of 2.1 aircraft per operation; 87% were fixed wing and 13% rotorcraft 
or helicopters. Ninety-eight percent of all aircraft used had closed cockpits. Eight-five percent of 
aircraft used were equipped with smokers to determine wind direction.  Operators estimated 
during 14% of the operations, the pilot also loaded product.  To minimize spray drift, 83% said 
they used smokers, 82% said they used drift control additives, 79% said they modified droplet 
size and 73% changed flight patterns to minimize spray drift.  For swath guidance, 93% of the 
respondents said they used a GPS device, whereas 99% had a GPS system mounted with a 
mounted lightbar.  

The usual acres treated in a single day using a single aircraft were cotton, 1,122 acres, soybeans, 
1,111 acres, corn, 959 acres, and rice 946 acres. Maximum acres treated in a single day using a 
single aircraft were cotton, averaging 1,993 acres, soybeans averaging 1,953 acres, corn 
averaging 1,820 acres and rice averaging 1,701 acres.   

The 2012 survey was the same as in prior years in that the focus was Part 137 certificate holders. 
However, the 2012 survey also included pilots who were not Part 137 certificate holders. Three-
hundred twenty three pilots who were not Part 137 certificate holders responded to the survey.   
Results presented here are for Part 137 certificate holders only. 

Information on the aerial application industry was provided to the NAAA through a membership 
survey in 1992. Two surveys were conducted in 1994 and 1998 seeking information from the 
industry on agricultural, chemical and association issues. In 2004 a more comprehensive survey 
was conducted for the purpose of identifying pesticide use patterns and drift control measures but 
it also helped to develop information defining the aerial application industry as a whole. Survey 
information was also provided to NAAA by an industry survey conducted on behalf of the EPA 
during 2006. 
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2. Background  
Through deliberate planning, the NAAA Executive Director, the Director of Education and 
Safety, the NAAA Government Relations Committee, SRA survey researchers, and Part 137 
certificate holders worked to balance survey length, the need for representative data and the 
survey’s administration date. Because a portion of the data collected was about pesticide 
application, the Environmental Protection Agency (EPA) wanted to be sure the methods used in 
the survey would yield results representative of the population of Part 137 operators. Part 137 
operation is defined below. 

From Section 137.3 of the Federal Aviation Regulations: Agricultural aircraft operation 
means the operation of an aircraft for the purpose of (1) dispensing any economic poison, 
(2) dispensing any other substance intended for plant nourishment, soil treatment, 
propagation of plant life, or pest control, or (3) engaging in dispensing activities directly 
affecting agriculture, horticulture, or forest preservation, but not including the dispensing of 
live insects. 

Gathering data from this geographically dispersed population, often working long hours in fairly 
small operations presented challenges to the team. Although a mail survey was conducted in 
prior years, it was felt a web survey might be as effective and at a reduced cost. Confidentiality 
was paramount. The e-mail addresses of those responding were collected by SRA only for the 
purpose of sending follow-up requests to those who had not previously responded and were not 
made a part of the final report to NAAA. Assurances were imbedded in the survey outreach 
promotion campaign assuring respondents their identification would not be shared along with the 
information they provided; the web site was restricted and secure; and the data obtained 
belonged to the NAAA.  

The purpose of the survey was to:  

 Gather data from the population of Part 137 operators on demographics, experience, 
scope of work operations, equipment, standard practices, drift mitigation techniques, 
crops and acres treated. 

 Gather data on risks, safety practices, risk perceptions and health for future training 
purposes.  

 Compare these data with data obtained in prior surveys to identify trends. 

 Gather information on the aerial application of crop protection products and provide such 
data to the EPA and crop protection product manufacturers to aid in 
registration/reregistration thereby increasing the availability of those products to the 
aerial application industry.    

The overriding principles were to design a survey that could be answered by operators and pilots 
alike that was short, precise and gathered only the necessary data in a secure, cost-effective 
manner.    

This survey report only addresses practices of those in the agricultural aviation industry. It does 
not include Part 137 operations that conduct firefighting operations.  
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3. Methods 
The target audience for this web-based survey was FAR Part 137 operators who conduct 
agricultural operations. Part 137 operations include firefighting operations but these were not the 
focus of this study. A file of all Part 137 operations was purchased from Airpac, Inc. of Edmond, 
Oklahoma containing 1,734 names, addresses, telephone numbers, aircraft and company names.  
This list was then merged with a list maintained by the NAAA containing email addresses so 
where possible, an email address was linked to an operation.     

In collaboration with the NAAA, SRA crafted questions on demographics, operations, practices, 
risk perception, injuries and health. Questions were modeled after prior NAAA surveys so that 
comparisons could be made.  The questionnaire and methods were reviewed by the EPA. The 
questionnaire was pilot tested among three operators whose comments were incorporated into the 
questionnaire to improve question clarity.  Minor changes were also incorporated at the request 
of the NAAA Government Relations Committee upon review of the questionnaire.   

The survey was then loaded into the SPSS web tool, a statistical analysis tool used for survey 
authoring and deployment, for administration on a secure web site and tested by the research 
team at SRA.  SPSS Desktop Author 5.5 and SPSS Dimensions 5.5 were used for this purpose. 
The final questionnaire was loaded in December 2010, just prior to the NAAA Convention and 
Trade show in Savannah, GA.  To ensure confidentiality and clarify data ownership, a Data Use 
Agreement (DUA) between NAAA and SRA was written and approved by both parties assuring 
the data belongs to NAAA and SRA will not disclose data without prior written permission.  The 
survey was designed to obtain not only data from the Part 137 certificate holder but to obtain 
data from pilots as well. Therefore there were two separate questionnaires designed with slightly 
different questions for each group.  The initial question on the survey asked if the respondent 
was an operator (Part 137 certificate holder), a pilot employee or other. If the respondent 
answered ‘Operator’, the Operator Survey was presented and if the respondent answered ‘Pilot’, 
the Pilot Survey was presented. See Appendix A - Operator Survey.   

Multi-stage outreach included emails, faxes, e-newsletter announcements, a booth at the NAAA 
Convention and Exposition in Savannah, USPS letters and follow-up telephone calls.  A timeline 
for outreach activities is shown in Figure 1 below.  
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Figure 1 - Outreach Timeline 

11/1/2010

3/31/2011

12/1/2010

1/1/2011

2/1/2011

3/1/2011

12/6/2010

Survey Launch at NAAA Conference

1/14/2011

NAAA e-newsletter sent

1/18/2011

FAX sent to returned invalid email addresses

1/31/2011

US Mail letter to all non-respondent operators

3/1/2011

Email reminder sent to all non-respondents

3/9/2011

Email reminder to non-responders

3/14/2011 - 3/31/2011

Telephone calls

1/3/2011

Email announcement with link 

 

Among those in the initial list of 1,734 to be surveyed, a portion could be linked to an email 
address maintained by NAAA. Based on telephone call responses, it was estimated 1% of the 
1,734 were firefighting operations and 14 % were no longer in the application business. 
Therefore the total population of Part 137 operations who conduct agricultural operations and 
were therefore the focus of the survey was estimated to be approximately 1,350. Calculation of 
the response rate is based on 1,350 operations.  

There is no listing or database available for non-operator pilots working in the agricultural 
aviation industry. No specific FAA pilot certificate or rating is required for an ag pilot but they 
must pass a knowledge and skill test administered by the Part 137 holder. We have used survey 
data to estimate the number of pilots employed in the industry. As aforementioned, it was 
estimated there are approximately 1,350 operations. Of these operations, 94% of the operators 
were also the pilot for a total of about 1,270 operator-pilots. Responses to question 14a indicated 
there was an average of 2.0 pilots per operation for a total of approximately 2,700 pilots (1,350 x 
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2). Assuming 1,270 of the operators were also pilots, the remaining 1,430 were non-operator 
pilots.    

The returned surveys were exported from the web survey tool into an MS Excel spreadsheet. 
These data were screened for missing responses and information believed to be erroneous. A 
review committee made up of highly experienced aerial applicators met during October 2011 in 
Greensboro, N.C. The committee included operators from different geographic regions and 
agricultural practices, including airplane and helicopter applicators, who agreed on standards to 
judge the accuracy of the responses submitted. When extreme values suggested a 
misunderstanding of the question or deliberate misleading responses, these values were removed. 
The committee set upper limits on the amount of acres that can be treated in a single day with a 
single aircraft. Extreme values in these data led the committee to believe the respondents were 
answering the question with multiple aircraft in mind.  Additionally, when a respondent 
completed fewer than six questions, the data were removed because the response failed to 
provide critical information. 

4. Results 

After removal of duplicate responses, removing cases where fewer than 6 questions were 
answered and cases where the respondent reported they only do firefighting operations or 
explicitly stated they did not conduct any agricultural operations, there were 508 operators and 
324 pilots whose responses were considered for the survey, a total of 832 responses. Assuming 
there were 1,350 operators who conduct agricultural operations, this was a 37.6% response rate 
for operators.   

The total number of agricultural pilots who were not operators was estimated to be 1,430. Of 
these, 324 responded to the survey which was an approximate 22.7% response rate for pilots. 
This was believed to be an outstanding response rate since no specific attempt was made to 
collect responses from pilots.    

Results are presented here for operators. Where appropriate, comparisons to prior NAAA 
surveys are made.   

4.1. Results 
Results are presented in six subsections: demographics, equipment and standard practices, 
operations, risk perception, operator workload, injury and health.  

4.1.1. Demographics 
Initial review of the data found 23 responses where the respondent did not answer more than 6 
questions. These were eliminated leaving 508 for analysis. Four hundred and thirty eight (86%) 
completed all questions on the survey and 70 (14%) completed more than six questions and were 
considered partial responses. All but three (99%) were male. Respondent age ranged from 21-89 
years. The average respondent age was 53 years. Four hundred and seventy-six (94%) of the 508 
operators were also pilots. Four hundred and seventy five (93%) were members of a state 
agricultural aviation association and 410 (81%) were members of NAAA. See Figures 4 and 5.  
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Survey question 2: In what year were you born?   19______ 

Figure 2 - Age of respondents 

 

Respondent age is shown in Figure 2. Average age of respondent was 53.6 years and ranged in 
age from 20 to 90 years. Over one-third, 36%, of the respondents were between 50 and 59 years 
old. Only 2% were less than 30. 

Survey question 3: Are you? (check one)    �  Male      �  Female 

Figure 3 - Gender of respondent 

 

Three of the 508 respondents were female which was 0.6% of the total. See Figure 3.  
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Survey question 4: Are you a member of a state or regional agricultural aviation 
association?  � Yes     � No 

Figure 4 - State/regional association membership 

 

Of the operators responding, 475 or 93% said they were a member of one or more state/regional 
associations and 34 or 7% said they were a non-member. 

 

 

Survey question 5. Are you a member of the National Agricultural Aviation Association 
(NAAA)?  � Yes     � No 

Figure 5 - NAAA membership 

 

A majority of those responding said they were members of the NAAA. A total of 410 or 81% 
reported they were a member compared to 99 or 19% that were non-members. NAAA’s 
membership data indicated 56% of the nation’s operators were members of the Association as of 
the end of 2010 based on the fact that there were 755 operator members of the NAAA that year 
which was 56% of the total operators in the U.S. 
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Figure 6 - Map with percentage of responding operators by region 

 

Regional distribution of respondents and their membership status is shown in Table 1. Figure 6 
above illustrates the regional divisions referenced in Table 1. 

Table 1 – Business headquarters by region and by membership 
 Far West 

No. (%) 
Midwest 
No. (%) 

East 
No. (%) 

South 
No. (%) 

Total No. Percent of 
total 

Members 82 (16%) 152 (30%) 11 (2%) 165 (32%) 410 81% 
Non-Members 27 (5%) 38 (7%) 5 (1%) 28 (6%) 98 19% 
Total 109 (22%) 190 (37%) 16 (3%) 193 (38%) 508 100% 
*Note: Alaska and Hawaii are considered to be part of the Far West Region 
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Survey question 6: In which state is your aerial application business headquartered? 

Table 2 - Business headquarters by state 
State  No.  %*   State  No.  %*   State  No.  %* 

AK  1  0.2%  LA  21  4.1%  NY  2  0.4% 

AL  2  0.4%  MA  1  0.2%  OH  5  1.0% 

AR  40  7.9%  MD  1  0.2%  OK  20  3.9% 

AZ  4  0.8%  ME  1  0.2%  OR  15  2.9% 

CA  26  5.1%  MI  7  1.4%  PA  5  1.0% 

CO  12  2.4%  MN  34  6.7%  SC  3  0.6% 

DE  1  0.2%  MO  12  2.4%  SD  17  3.3% 

FL  5  1.0%  MS  18  3.5%  TN  4  0.8% 

GA  13  2.6%  MT  18  3.5%  TX  57  11.2% 

IA  14  2.8%  NC  10  2.0%  UT  2  0.4% 

ID  14  2.8%  ND  28  5.5%  VA  2  0.4% 

IL  14  2.8%  NE  22  4.3%  WA  13  2.6% 

IN  6  1.2%  NH  1  0.2%  WI  4  0.8% 

KS  26  5.1%  NJ  2  0.4%  WY  2  0.4% 

KY  1  0.2%  NM  2  0.4%     Total  100% 

*percent of 508 responses 

Figure 7 - Map of headquarters by state 
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Respondent business headquarters were in 45 different states. Respondent headquarters’ state is 
shown in Table 2 and Figure 7. In the 2004 survey, responses were received from application 
businesses in 41 of 50 states.  This survey had fewer proportionate responses from Louisiana, 
Washington and Colorado and higher proportionate responses from Oklahoma, Oregon, Texas 
and Minnesota compared to the 2004 survey.  

No responses were received from Rhode Island, West Virginia, Nevada, Connecticut, Vermont 
or Hawaii. States with the most responses were Texas - 57 (11.2%), Arkansas - 40 (7.9%), 
Minnesota - 34 (6.7%), Kansas - 26 (5.1%), and California - 26 (5.1%). 

States with the most responses in the 2004 survey were Arkansas - 59 (10.3%), Texas - 52 
(9.1%), Louisiana - 40 (7.0%), Kansas - 31 (5.4%) and California - 31 (5.4%). States lacking 
responses in 2004 were Massachusetts, Maryland, Rhode Island, Vermont, Alaska, Hawaii, 
Kentucky, Nevada, and Connecticut. 

 

Survey question 7: Please list the states in which you do aerial application. 

Table 3 - Table of states where operators report making applications 
State  No.  %  State  No.  %  State  No.  % 

AL 8  1.6%  LA 31  6.1%  OH 21  4.1%

AK 1  0.2%  ME 3  0.6%  OK 46  9.1%

AZ 6  1.2%  MD 9  1.8%  OR 22  4.3%

AR 67  13.2%  MA 4  0.8%  PA 11  2.2%

CA 29  5.7%  MI 17  3.3%  RI 1  0.2%

CO 23  4.5%  MN 75  14.8%  SC 13  2.6%

CT 0  0.0%  MS 33  6.5%  SD 48  9.4%

DE 8  1.6%  MO 37  7.3%  TN 22  4.3%

FL 16  3.1%  MT 24  4.7%  TX 80  15.7%

GA 19  3.7%  NE 60  11.8%  UT 9  1.8%

HI 0  0.0%  NV 21  4.1%  VT 3  0.6%

ID 21  4.1%  NH 0  0.0%  VA 15  3.0%

IL 62  12.2%  NJ 6  1.2%  WA 28  5.5%

IN 36  7.1%  NM 16  3.1%  WV 8  1.6%

IA 88  17.3%  NY 10  2.0%  WI 10  2.0%

KS 59  11.6%  NC 22  4.3%  WY 15  3.0%

KY 12  2.4%  ND 57  11.2%    

*Percent of 508 respondents 

Respondents were asked to list the states in which they conducted operations and the results are 
given in the Table 3 and Figure 8 below. The majority of operations conducted business in two 
or more states. Percentages are calculated based on 508 responses. 
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States with the most number of operators performing reported applications were Iowa - 88 
(17.3%), Texas - 80 (15.7%), Minnesota - 75 (14.8%), Arkansas - 67 (13.2%), Illinois – 62 
(12.2%), and Nebraska - 60 (11.8%). 

In 2004, the leading states were Texas - 83 (8.1%), Arkansas - 76 (7.4%), North Dakota - 56 
(5.5%), Kansas - 56 (5.5%), Louisiana - 48 (4.7%) and Nebraska - 45 (4.4%).   

 

Figure 8 - Map of states where operators report making applications 

 

  

1.6%

0.2% 

1.2%  13.2%

5.7%
4.5% 

0

1.6%

3.1%

3.7%

0 

4.1% 

12.2%
7.1%

17.3%

11.6% 
2.4%

6.1%

0 

3.0%

0.6%

3.3%

14.8%

6.5%

7.3%

4.7% 

11.8% 4.1% 

0.6%

1.2%

3.1% 

2.0%

4.3%

11.2% 

4.1%

9.1%

4.3% 

2.2%
0.2% 

2.6%

9.4% 

4.3%

15.7% 

1.8% 

0.8%

1.6%

5.5% 

1.8%

2.0%

3.0% 



 

2012 NAAA Operator Survey Report                  

17 

Survey question 8: How long have you been in the aerial application industry? ____   years. 

Figure 9 - Years in the aerial application industry 

 

Respondents have been in the industry an average of 27.4 years. See Figure 9 above. One third of 
the respondents, 33%, have been in the industry between 30 and 39 years.  

Survey question 8b: How long as an operator? _____   years. 

Figure 10 - Years as an operator 

 

Respondents have been in business as the operator for an average of 21.7 years and ranged from 
one year to 60 years as an operator. Over one half (56%) have been an operator for 20 years or 
more. See Figure 10 above.  
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Survey question 9: How many employees are there in your application business? 

Figure 11 - Number of employees in the operation 

 

Twenty-seven operations had no employees, 79 operations had one employee and 84 had three 
employees. Nearly one half of the operations (48%) had 3 or fewer employees. On average, 
operators reported having 5.1 employees per operation. Size of the operation in terms of the 
number of employees is shown in Figure 11 above. 

 

 

 

 

Note: Questions 10 through 13 were skipped if the operator is not a pilot. Those answering the 
questions are operator-pilots indicating they are operators who also serve as an agricultural 
pilot. 
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Survey question 10: How many hours of total flight time do you have? ____hours 

Figure 12 - Total flight time 

 

Total flight time for operator-pilots averaged 12,336 hours. Sixteen respondents had fewer than 
1,000 hours total flight time. Respondents’ total flight hours is shown in Figure 12 above.  

 Survey question 11:  How many hours of ag time do you have? ____hours 

Figure 13 - Total ag flight time 
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Hours of agricultural flight time by the operator-pilots are shown in Figure 13. Thirty-six 
respondents had fewer than 1,000 ag hours. Respondents had an average of 9,946 hours as an 
agricultural pilot. 

Survey question 12: How many years have you been an agricultural pilot? ____years 

Figure 14 - Years as an agricultural pilot 

 

According to the responses, the average operator-pilot has been an agricultural pilot for 25.6 
years. The responses ranged from 2 to 60 years. Fifty-nine respondents have been an agricultural 
pilot less than 10 years. Sixty-three percent have been an agricultural pilot for 20 or more years. 

Survey question 13:  How many agricultural hours did you fly in 2010?  _____hours 

Figure 15 - Agricultural hours flown in 2010 

 

During 2010, operator-pilots flew an average of 333 hours as an agricultural pilot ranging from 0 
hours up to 1127 hours.  Hours flown as an agricultural pilot in 2010 are shown in Figure 15 
above. 
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4.1.2. Equipment and standard practices  
This section describes the operations including number and type of aircraft, equipment, standard 
practices and crops treated. 

An analysis of the combined fleet of airplanes and helicopters presented on the following 
pages, indicates the following: 

Figure 16 - Fleet makeup of airplanes and helicopters 

 
 

Based on the data, fixed-wing aircraft account for 87% of the fleet and helicopters make up the 
remaining 13%. These are comparable to the 2004 survey when the proportion of fixed wing 
aircraft and helicopters was 88% and 12% respectively.   

Table 4 - Number of aircraft compared to past surveys 
Number of 
aircraft 

1992 1994 1998 2004 2012 

One 32% 34% 40% 36% 42% 
Two 42% 36% 34% 37% 31% 
Three 15% 16% 14% 15% 13% 
Four and over 11% 14% 12% 12% 14% 
Average 
number of 
aircraft per 
operation 

2.2 2.3 2.1 2.2 2.1 

 

During normal operations, calculations based on the respondent’s data showed they had an 
average of 2.1 aircraft per operation. In the 2004 survey, the average number of aircraft was 2.2. 
Size of responding operations as defined by the number of aircraft owned is shown in Table 4. 
Direct comparisons between the 2012 survey and prior surveys may not be possible because the 
specificity of the questions asked in 2012 differed slightly from prior years. On the 2012 survey 
the number of airplanes and the number of helicopters was asked separately. Additionally we 
asked ‘how many airplanes did you have during normal operations’ distinguishing it from peak 
operations.  

Airplanes
87%

Helicopters
13%

Airplane and Helicopter Combined Fleet
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Figure 17 - Combined airplane and helicopter engine type 

 

Of the combined fleet of airplanes and helicopters, 67% were powered by turbine engines and 
33% used reciprocating engines. 

 
Figure 18 - Combined airplane and helicopter cockpit type 

 

Overall in this survey, of the 1,076 combined fixed wing aircraft and helicopters, 1,051 (98%) 
were equipped with closed cockpits as shown in Figure 18. In the 2004 survey, 97% of the 
combined aircraft were equipped with closed cockpits. 

Of the fixed wing aircraft, 99% had a closed cockpit and 87% of the helicopters had a closed 
cockpit. In the 2004 survey, 98% of fixed wing aircraft had closed cockpit and 90% of 
helicopters had closed cockpits.  

Sixty-six operations reported using at least one helicopter and 33 operations reported using 
helicopters exclusively.  Eighty-seven percent of the helicopters used during normal operations 
had closed cockpits.  
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Note from survey: The next questions are about the airplanes and helicopters at your operation 
during normal operations during non-peak times. Normal operations are defined as routine 
day-to-day operations not including back-up or spare aircraft. 

 

Survey question 14a: How many pilots are used in your operation during normal 
operations? ______pilots 

Figure 19 - Number of pilots during normal operations 

 

The average operation had 2.0 pilots. Two hundred and thirty-three operations (47%) had one 
pilot during normal operations. Nine operations had 8 or more pilots. The largest operation 
reported 18 pilots during normal operations. See Figure 19.  
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Survey question 14b: How many airplanes at the operation during normal operations?  
______ 

Figure 20 - Number of airplanes during normal operations 

 

Operators reported they used a total of 938 airplanes. Of the 502 operators reporting, 436 (87%) 
used only airplanes in their operation while 33 operators (7%) reported using both airplanes and 
helicopters. Two hundred and two reported having one airplane during normal operations. One 
operation reported they had ten airplanes. See Figure 20.  

Survey question 14c: How many airplanes at the operation during normal operations are 
turbine-powered? _____ 

Figure 21 - Airplane engine type 

 

Sixty-seven percent of the fixed-wing aircraft were turbine powered and 33% were reciprocating 
engine-powered. 
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Survey question 14d: How many airplanes at the operation during normal operations have 
a closed cockpit? ______ 

Figure 22 - Airplane cockpit type 

 

Of the 938 fixed wing aircraft, 931 (99%) had a closed cockpit. 

Survey question 14e: How many helicopters at the operation during normal operations? 
______ 

Figure 23 - Number of helicopters during normal operations 

 

Operators reported they used 138 helicopters. Thirty-two operations reported they had one 
helicopter. Thirty three operations (7%) used helicopters exclusively and another 33 (7%) used 
both helicopters and airplanes. This averaged 2.1 helicopters per operation using helicopters.  
The distribution of helicopters is shown in Figure 23. 
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Survey question 14f: How many helicopters at the operation during normal operations are 
turbine-powered? ______ 

Figure 24 - Helicopter engine type 

 

Sixty-five percent of the helicopters were turbine powered. Thirty-five percent were equipped 
with reciprocating engines. 

 

Survey question 14g: How many helicopters at the operation during normal operations 
have a closed cockpit? ______ 

Figure 25 - Helicopter cockpit type 

 

Of the 138 helicopters, 120 (87%) have closed cockpits. 
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Survey question 15: The next questions are about the airplanes and helicopters at your 
primary operation during maximum (peak) operations. 

a. How many airplanes at the operation during maximum (peak) operations? 
 
 
Figure 26 - Number of airplanes during peak operations 

 

 
Operators reported 1,371 airplanes during peak operations; an average of 2.7 aircraft at each 
operation. The maximum number of aircraft at one operation during peak times was 18. 

  

b. How many helicopters at the operation during maximum (peak) operations? 
 

These data were not collected during the survey. 
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Survey question 16: How many of the aircraft (planes and helicopters) during normal 
operations have the following equipment? 

a. A GPS navigation system with mounted light bar? ______ 
b. An on-board Aircraft Integrated Meteorological Measurement System (AIMMS) to 

determine wind direction and speed while performing aerial applications? ______ 
c. A flow-control valve on the aircraft for constant rate application (applies constant 

application rate regardless of speed)? ______ 
d. A flow-control valve on the aircraft for variable rate application (varies the application 

rate across the field according to a prescription map of soil or crop conditions)? ______ 
e. A single boom shut off valve? ______ 
f.  Electrostatic aerial spray technology system? ______ 
g.  A smoker to determine wind direction while performing aerial applications? ______ 

If you do use a smoker, how often do you engage it? 
□ Before an application near a sensitive area 
□ Every swath run 
□ Every 2 – 4 swath runs 
□ Every 5 – 7 swath runs 
□ Every load 
□ Other  (Please explain) 

Table 5 - Combined airplane and helicopter equipment installed 
Equipment Number of aircraft Percent of aircraft* 
GPS with mounted light bar 1,066 99% 
On-board AIMMS1 73 7% 
Flow control for constant rate 
application 

599 56% 

Flow control for variable rate 
application 

222 21% 

Single boom shut off valve 489 45% 
Electrostatic aerial spray 
technology system  

53 5% 

Smoker to determine wind 
direction 

918 85% 

*1076 total aircraft (helicopters and airplanes) 

Table 5 above shows the percent of airplanes and helicopters with each type of equipment 
installed and used for applications. 

                                                            
 

1 AIMMS (Aircraft Integrated Meteorological Measurement System) measures real time, site specific atmospheric 
turbulence data, including wind speed, direction, altitude, humidity and temperature. AIMMS enables pilots to line 
up their swath in a manner that takes into account wind speed and direction to mitigate drift.  Meteorological data 
is collected synched with the GPS latitudinal and longitudinal coordinates. 



 

2012 NAAA Operator Survey Report                  

29 

Figure 27 - Aircraft equipped with a smoker2 

 

Operators reported smokers were installed on 918 of the 1,076 aircraft reported, or 87 percent. A 
large majority of aircraft used in the industry are smoker equipped as indicated in Figure 27. 

Figure 28 - Frequency of smoker use   

 

When asked how often those who have a smoker engaged it, 430 gave responses, as shown in 
Figure 28. These results cannot be compared with the 2004 survey because respondents in 2004 
could select more than one option; in 2012, respondents were limited to only one answer. 

                                                            
 

2 A mechanical device on an ag aircraft which ejects stored vegetable based oil into the exhaust of the aircraft. The 
smoke produced aids the pilot in determining many factors such as wind velocity and direction, and the existence 
of an inversion. 
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Survey question 17: At your operation, what percent of all spray jobs does the pilot also 
mix and load product? ________% 

Table 6 - Percentage of all spray jobs mixed and loaded by the pilot 
Percentage of loads mixed/loaded by the pilot performing the application 

Percent 
Range 

2012* 2004** Percent 
Range 

2012* 2004** 

0% 35% 32% 51-60% 6% 1% 
1-10% 40% 29% 61-70% 6% .7% 

11-20% 6% 4% 71-80% 7% 4% 
21-30% 5% 4% 81-90% 2% 3% 
31-40% 1% .3% 91-100% 2% 15% 
41-50% 1% 8%    

*percent of 488, **percent of 569 

Four hundred and eighty-eight operators responded to the question.  Responses varied from 0 to 
99 with an average of 14% of the loads mixed by the pilot. In 2004, 15% of the pilots mixed and 
loaded whereas in the 2012 survey, just 2% of the respondents reported the pilot making the 
application was also the person who had mixed and loaded the product. Results for the 2012 and 
2004 surveys are shown in Table 6. 

 

Survey question 18:  If the mixer/loader and the pilot are different individuals, on average 
how many aircraft are simultaneously supported by that mixer/loader on an average day? 
______ 

Table 7 - Number of aircraft serviced by a single mixer/loader 
Number of aircraft serviced by a single mixer/loader 

No. of 
aircraft 

2012 survey 
operations 

2004 survey 
operations 

 No. of 
aircraft 

2012 survey 
operations 

2004 survey 
operations 

0.5 2 3  3 33 12 
1 251 280  3.5 0 1 

1.5 2 13  4 13 4 
2 135 159  5 2 1 

2.5 0 2  6 2 0 
 

Four hundred eighty-seven operators responded to the question. Responses ranged from 0-20 
with an average of 1.5 aircraft supported by a single mixer/loader. In the 2004 survey, the 
average number was 1.48. The number of aircraft serviced simultaneously on an average day in 
2012 and 2004 surveys is shown in Table 7. 
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Survey question 19: At your operation, when liquid pesticides are mixed and loaded, what 
percentage of the total mixing/loading jobs use the following practices? Please estimate a 
percentage at the end of each of the following methods. (Total should equal 100%.) 

Table 8 - Mixing/loading practice used 
Mixing Methods Average 
Opening product containers and 
pouring the pesticide 
formulations into the 
mixing/loading tank (open 
pour). 

47% 

Transferring pesticides using a 
pump but without a closed 
transfer system 

30% 

Transferring pesticides using a 
pump (closed system) 43% 

Other 9% 

 
Table 8 shows the average response for each mixing/loading category. Instructions provided with 
the question stated the total of the mixing/loading methods should equal 100% but some 
responses did not. Analysis of the response data indicate those who answered incorrectly 
generally assumed they could use a combination of two practices. For example, if 100% of the 
loads were open-poured into the mix tank and then were pumped to the aircraft, they answered 
100% in both the first and second selection. The intent of the question was to determine if the 
loading system is totally a closed system.  Responses to the ‘other’ category are given in Table 9. 
 

Table 9 - Other mixing/loading methods 
Venturi probe Loading dry fertilizer 
Opening bags of fungicide to be 
dumped into the mix tank. 

Hot loads 

Hot loading, mix is delivered already 
mixed 

Pouring dry products directly into aircraft 

A rinse tank called the "Handler" that 
slices open bottom of jug and rinses at 
the same time. 

Most loads require several different chemicals, some 
poured, some pumped 

Fueling We use the Handler 
Insert plastic container in mixing vat 
where it is punctured, drained and 
pressure rinsed. 

Loading bulk fertilizer 

We are a 137 certificate carrier.  
However, we are an aerial retardant 
applicator so much of the info is not 
applicable to our operations. 

A mixture of open pour, closed pumping and/or open 
pumping of bulk pesticide 
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Gravity flow As label states for the proper protection 
Top load in aircraft Dry granular 
Dry fertilizer  
 

Survey question 20: At your operation, which of the following do you use to minimize spray 
drift?  (Please check all that apply.) 

□ Drift Control Additives 
□ Wind detectors on ground 
□ Smokers 
□ Modify droplet size by changing pressure, nozzle angle or airspeed 
□ Special Nozzles 
□ Changes in flight patterns 
□ On-board Wind/Meteorological Detectors (AIMMS) 
 

 

Table 10 - Methods used to minimize spray drift 
Drift Control Method Frequency 2012 

Survey* 
2004  

survey 
Drift control additives 419 82% 86% 
Wind detectors on the ground 241 47% 72% 
Smokers 421  83% n/a 
Modify droplet size 399 79% n/a 
Special nozzles 281 55% 85% 
Changes in flight patterns 369 73% 82% 
On Board AIMMS 20 4% n/a 
Changes in pressure n/a n/a 59% 
Diluting formulations n/a n/a 28% 
*percent of 508 respondents 

Results are given in Table 10 above. Questions in the 2004 survey were slightly different. 
Differences are noted with ‘not asked’, ‘n/a’ in the table. 
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Survey question 21: For swath guidance when applying pesticides by air, the operation 
uses: (Check all that apply.) 

□ Human flaggers 
□ Automatic flaggers 
□ GPS 
□ Other 
If ‘other’ is checked: In what other ways do you control applications? __________ 

Table 11 - Swath guidance used   
Method Frequency 2012 

Survey* 
2004 

Survey**
Human Flaggers 7 1% 4% 
Automatic Flaggers 98 19% 28% 
GPS 471 93% 92% 
Other 6 1% 4% 
*percent of 508, ** percent of 569 

For swath guidance when applying pesticides, the majority of respondents most often relied on 
GPS and rarely used human or automatic flaggers. Other methods cited were visual references, 
marked fields, lead planes and experience with small fields. In the 2004 survey more human and 
automatic flaggers were used than in the 2012 survey. The 2012 survey showed a slightly higher 
use of GPS for swath guidance. Swath guidance methods are shown in Table 11. 

Over the years the use of human flaggers has decreased significantly. In 1994, 38% of operations 
used human flaggers. In 1998, 15%; in 2004, 4%; and in 2012, just 1% of operations relied on 
human flaggers for swath guidance. The use of GPS has increased over the same time period and 
the use of automatic flaggers has decreased.  In 1994, 73% reported use of automatic flaggers; in 
1998, 58% used automatic flaggers; in 2004, 28% used automatic flaggers; and in 2012, only 
19% of operations reported using automatic flaggers.    
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Survey question 22: Do you sell the chemicals used for aerial applications?   
□ Yes  □ No  □ Sometimes 

Figure 29 - Proportion of operators who sell chemicals  

 

Operators were asked if they sold chemicals as part of their operations. Four hundred and eighty-
four responded. Results are shown in Figure 29. 

 

Survey question 23: Are chemicals paid for by the farmer/rancher and shipped directly to 
your operation? □ Yes   □ No 

Figure 30 - Chemicals paid for by farmer and shipped to operator 

 

Operators were asked if chemicals were paid for by the farmer and shipped directly to the 
operations. Four hundred and eight-four responded. Results are shown in Figure 30. 
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Survey question 24: At your operation, on average how many loading sites do you use in a 
typical year? _____ 

On average, during a typical year, operators use 2.8 loading sites.  Four hundred eighty-one 
responded to the question.   

 

Survey question 25: Does the loading area you usually use have a re-capture system 
(loading pad) to control spills? □ Yes   □ No 

Figure 31 - Recapture system 

 

In sixty-five percent of operations, the loading area has a recapture system (loading pad) to 
control and/or contain spills. There were 481 responses. See Figure 31.  

  

No
35%

Yes 65%



 

2012 NAAA Operator Survey Report                  

36 

Survey question 26: Is this loading area you usually use covered? □ Yes   □ No 

Figure 32 - Covered loading area 

 

A majority of the loading areas used are not covered as illustrated in Figure 32. 

 

Survey question 27: Are there fire extinguishers at the loading area (other than in the 
aircraft)? □Yes   □ No 

Figure 33 - Fire extinguishers at the loading site 

 

When asked if a fire extinguisher was available at the loading site, other than the one in the 
aircraft, four hundred eighty-one responded and a large majority stated they had fire 
extinguishers at the loading site. See Figure 33. 
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4.1.3. Operations  
Operators were asked to estimate the total number of acres treated and describe the type of 
application by their company during 2010.  

Survey question 28: Please complete the following table with your best estimate. For each 
crop or use, please indicate the number of acres that your company treated during 2010 
with your entire fleet. 

Aquatic weed & Algae control Public Health Pest Control 
Alfalfa Rice
Corn Rights-of-way
Cotton Roots and tubers
Forests Small fruits (Grapes/Berries) 
Leafy vegetables Small grains (Wheat, Barley) 
Mosquito control Sorghum
Orchards (Fruit/Nut trees) Soybeans
Pastures and rangeland Other: ______________________ 
 

Table 12 - Application, number of respondents, average acres and range treated in 2010 
Application Number of 

responses  
Percent of 
responses 

Average 
Acres 

Range of acres 
estimates 

Total acres 
reported 

Aquatic weed & 
Algae control 

34 7% 6,200 1-100,000 210,816

Alfalfa 159 31% 4,686 1-78,750 745,102
Corn 336 66% 23,200 1-325,000 7,794,234
Cotton 135 27% 36,242 1-540,000 4,821,279
Forests 59 12% 19,967 1-521,000 1,160,618
Leafy vegetables 69 14% 8372 5-100,000 577,693
Mosquito control 57 11% 28,884 1-300,000 1,646,364
Orchards-Fruit/nut 
trees 

56 11% 13,831 5-150,000 774,521

Pastures, rangeland 214 42% 11,330 1-500,000 2,424,704
Public Health pest 
control 

10 2% 17,841 3-82,000 178,417

Rice 82 16% 40,646 2-330,000 3,332,964
Right of way 14 3% 961 5-7000 13,456
Roots and Tubers 74 15% 22,225 5-30,000 1,644,683
Small fruits, 
Grapes/berries 

24 5% 3932 5-20,000 94,370

Small grains 
Wheat/barley 

308 61% 16,146 1-250,000 4,972,908

Sorghum 96 19% 7951 3-200,000 763,281
Soybeans 266 52% 16,788 1-150,000 4,448,908
Other 122 24% 27,572 5-600,000 3,363,798
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The greatest number of application acres was to corn, small grains, rice and cotton. Complete 
results are given in Table 12. The list of other crops treated is given in Table 13 below. 

Table 13 - Other crops treated 
Beans Pumpkin 
Beets Saffron 
Burn down Seedlings 
Canola Spinach 
Christmas trees Soybean 
Dry beans Stubble 
Fallow Sugar beets 

Field 
Summer 
squash 

Forest Sunflowers 

Lentils 
Sweet 
potato 

Onions Tobacco 
Peanuts Tomato 
Peas Watermelon 
Pepper Wheat 
Potato  
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Survey question 29: Please complete the following table. For each crop, please indicate the 
usual and maximum number of acres that you treat during a single day, with a single 
aircraft. 

Table 14 - Single aircraft usual and maximum daily acres treated in 2012 and 2004 surveys 

Application 

Average 
number of 
usual daily 

acres – 
2012 survey 

Average 
number of 
usual daily 

acres – 
2004 survey 

 

Average 
number of 

maximum daily 
acres – 

2012 survey 

Average 
number of 

maximum daily 
acres – 

2004 survey 
Alfalfa 442 322  1,065 785 
Corn 959 541  1,820 1,281 
Cotton 1,122 1,080  1,993 2,145 
Forests 829 587  1,523 1,491 
Leafy 
vegetables 

288 389  566 811 

Orchards-
Fruit/nut trees 

381 277  948 598 

Pastures, 
rangeland 

774 549  1,546 1,238 

Rice 946 725  1,701 1,344 
Roots and 
Tubers 

578 593  1,112 1,191 

Small fruits, 
Grapes/berries 

260 339  564 514 

Small grains 
Wheat/barley 

770 597  1,608 1,307 

Soybeans 1,111 591  1,953 1,282 
 

Operators were asked to report the usual and maximum numbers of acres treated in a single day 
with a single aircraft. Complete responses are shown above in Table 14 along with comparable 
data from the 2004 survey. 

The greatest number of acres treated in a single day, with a single aircraft was application to 
cotton, soybeans, corn, and rice. In most cases, the average acres treated in the 2012 survey were 
higher than in the 2004 survey. 
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4.1.4. Risk Perceptions 
Operators were asked to rate occupational risks and/or hazards. On a scale of one to ten, where 
one means ‘presents no risk’ and ten means ‘presents great risk,’ operators were asked to 
evaluate  the danger level of  the agricultural chemicals, rotating prop, engine noise, cockpit 
clutter, birds, power lines, communications towers, mechanical failures, adverse weather, wind 
turbines, and meteorological towers. For example, respondents could rate each item with a rating 
of 4 indicating they perceived the items to have the same level of risk.  

Survey question 30: During the active spraying seasons your employees/contractors may be 
exposed to many hazards. Score each item below where one is considered ‘not a hazard’ 
and 10 is ‘extremely hazardous’.  

___Chemicals        Example:  _2_ Chemicals   
___Rotating prop    _2_ Rotating prop 
___Engine noise    _2_ Engine Noise 
___Cockpit clutter    _7_ Cockpit clutter 
___Birds 
___Power lines 
___Communications towers  
___Mechanical failure 
___Adverse weather conditions 
___Limited space for maneuvering 
___Wind turbines  
___Meteorological towers 
___Other ___________________ 
 
Table 15 - Risk perception 

Risk Average No. of responses 
Power lines 6.5 438 
Communication Towers 6.1 436 
Meteorological towers 5.5 432 
Birds 4.5 436 
Rotating Prop 4.4 436 
Wind turbines 4.0 428 
Mechanical failure 3.9 435 
Chemicals 3.7 438 
Adverse weather 3.6 433 
Limited space for maneuvering 3.4 429 
Engine noise 3.2 433 
Cockpit clutter 2.0 421 
 

Risk perceptions reported by operators are shown in Table 15 above. 
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Table 16 - Risk perception and length of time in the industry 
    Years in the aerial application industry 

Risk 0-10 11-20 21-30 31-40  40+ 
Power lines 6.4 7.0 6.4 6.5 6.2 
Communication Towers 6.0 6.6 6.1 6.1 5.5 
Meteorological towers 5.6 6.1 5.5 5.6 4.5 
Birds 3.6 3.6 3.4 3.3 3.6 
Rotating Prop 4.5 4.5 4.6 4.2 3.8 
Wind turbines 5.2 4.2 3.9 3.9 3.1 
Mechanical failure 4.6 4.1 4.0 4.0  2.7 
Chemicals 4.2 3.7 3.5 3.7 3.3 
Adverse weather 3.7 3.5 3.9 3.6 2.9 
Limited space for maneuvering 4.1 3.2 3.4 3.3 2.8 
Engine noise 3.1 3.5 3.1 3.2 2.7 
Cockpit clutter 2.3 2.1 1.2 2.1 1.9 
Number of respondents 52 99 102 132 59 
Average risk score 4.4 4.3 4.1 4.1 3.6 
 

Risk perception changes with the length of time an operator has been in the aerial application 
industry.  Overall, the longer the operator has been in the business, the lower the average risk 
perception. Those in the industry less than 11 years have the highest overall risk perception 
ratings. Those in the industry 11-20 years rate the three leading risks: power lines, 
communication towers and meteorological towers, higher than other age categories. See Table 
16. 
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4.1.5. Injury 
Respondents were asked about injury experience.  

Survey question 31: During the past year (2010) has anyone at your operation had a work-
related injury that required treatment at a hospital or doctor’s office?   
 □YES  □NO □ Don’t Know  

If No: During the past two years (2009 and 2010), has anyone at your operation missed 4 
hours or more of work due to a work-related injury?  
□YES  □NO □ Don’t Know  

If No or Don’t Know: skip to next question. 

If Yes: How many work-related injuries were there at the operation? ____ 

Thinking of the person most severely injured at your operation in the past two years: What 
was the cause of the injury? 

□ Crash   □ Collision with other aircraft or fixed object while on the ground 
□ Run over  □ Chemical 
□ Struck by object □ Electrocution 
□ Fire   □ Laceration 
□ Fall   □ Other 
                                                
Thinking of the most severe injury in the past two years: What part or parts of the 
person’s body was injured? 

□ Head  □ Neck 
□ Back/spine  □ Ear 
□ Side    □ Arm 
□ Hand  □ Foot 
□ Eye    □ Leg 
□ Chest  □ Abdomen 
 
Thinking of the most severe injury in the past two years; Can you estimate the number of 
workdays this person missed because of the injury? ____days 

Twenty-six respondents out of 444 responses said that a person at their operation had suffered a 
work-related injury in 2010 that required treatment at a hospital or doctor’s office. In the past 
two years, 2009 and 2010, operators reported only six work-related injuries that resulted in 
missing 4 or more hours of work.   
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Table 17 - Body part injured 
Body part Number 
Head 6 
Side 2 
Hand 9 
Eye 4 
Chest 4 
Neck 1 
Ear 1 
Arm 7 
Foot 4 
Leg 8 
Abdomen 1 
Internal injury 2 
 

Body part injured is shown in Table 17 
above. 

Table 18 - Cause of injury 
Cause Number 
Chemical 2 
Crash 5 
Fall 10 
Fire 1 
Laceration 5 
Bee sting 1 
Lifting 1 
Pick-up 
overturn  

1 

  

 
 
Causes of injury are shown in Table 18 
above.  

 

Table 19 - Estimate of work days missed 
Number of days missed Number of respondents 

0 5 
1 3 
2 1 
5 1 
7 3 
8 1 

10 1 
15 2 
28 1 
30 2 
31 1 
45 1 

180 1 
200 1 
240 1 
365 1 

 

When estimating the number of work days missed as a result of the injury, respondents reported 
a range from 0-365. See Table 19 above. 
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Survey question 32: Does your operation have decontamination equipment available on the 
airfield such as a shower?  □YES  □NO □ Don’t Know 

Figure 34 - Availability of decontamination equipment 

 

When asked if the operation has decontamination equipment, such as a shower, 448 operators 
responded; 92% responded in the affirmative that decontamination equipment was available at 
the operation. Results are shown in Figure 34.  

  

No
8%

Yes
92%
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4.1.6. Operator workload 
To understand about workload of the operator, six questions were asked. The number of 
responses to the questions is shown below each figure.  

Survey question 33: As the operator, what is the average number of days per year when 
flight operations are conducted? 

 Fewer than 50  50-100 
 101-200  More than 200 

 

Figure 35 - Days per year with flight operations 

 

Survey question 34: As the operator, what is the average number of hours worked per day 
during the entire application seasons? 

 Fewer than 8  8-12 
 13-16  More than 16 

 

Figure 36 - Hours worked per day 

 

Fewer than 50
4%

50‐100 days
26%
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47%
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23%

*446 responses

Fewer than 8
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8‐12 hours/day 
67%

13‐16 
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More than 16
2%
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Survey question 35: As the operator, what is the average number of hours of sleep per day 
during the entire application seasons? 

 Fewer than 4  4-6 
 7-8  More than 8 

 

Figure 37 - Hours of sleep per day 

 

 

Survey question 36: As the operator, what is the average number of days worked per 
month during the entire application season? 

 Fewer than 24  24 or more 
 

Figure 38 - Days worked per month 

 

  

Fewer than 4
0.4%

4‐6 hours
32%

7‐8 hours
64%

More than 8
4%

*445 responses

24 or more days
67%

Fewer than 24 
days 33%
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Survey question 37: As the operator, what is the average number of consecutive days 
worked per month during the entire application season? 

 Fewer than 7  7-10 
 11-14  More than 14 

 

Figure 39 - Consecutive days worked per month 

 

   

Fewer than 7
23%

7‐10 days
18%

11‐14 days
16%

More than 14
43%

*444 responses
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4.1.7. Health 
To understand the overall health of operators a series of nine questions were asked. These 
questions were designed to be consistent with nation-wide standardized health-related questions.  

 

 

Survey question 38: During the spraying season, how often do you feel tired at work even 
with adequate sleep? 

o Never  
o Sometimes 
o Frequently 
o Always 

Figure 40 - Feel tired at work 

 

  

Never
8%

Sometimes
80%

Frequently
11%

Always
1%
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Survey question 39: Overall, how would you rate your health in the past 4 weeks? 

 

 
 
 
 

Figure 41 - Overall health rating 

 

 

Survey question 40: During the past 4 weeks, how much did physical health problems limit 
your usual physical activities (such as walking or climbing stairs)? 

 
 
 
 

 

Figure 42 - Health problems causing limitations
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Survey question 41: During the past 4 weeks, how much difficulty did you have doing your 
daily work, both at home and away from home, because of your physical health? 

 
 
 
 

Figure 43 - Difficulty doing daily work 

 

 

Survey question 42: How much bodily pain have you had in the past 4 weeks?  

 
 
 
 

Figure 44 - Body pain in past four weeks 

 

None at all
87%

A little bit
10%

Some
3%

Quite a lot
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42%
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Survey question 43: During the past 4 weeks, how much energy did you have? 

 
 
 
 

Figure 45 - Energy level 

 

 

Survey question 44: During the past 4 weeks, how much did your physical health or 
emotional problems limit your usual social activities with family or friends? 

 
 
 
 

Figure 46 - Health limited social activities 

Very much
15%

Quite a lot
65%

Some
20%

A little
0.5%

*444 responses

Not at all
59%

Quite a lot
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32%
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Survey question 45: During the past 4 weeks, how much have you been bothered by 
emotional problems (such as feeling anxious, depressed or irritable)? 

 
 
 
 

Figure 47 - Emotional problems 

 

 

Survey question 46: During the past 4 weeks, how much did personal or emotional 
problems keep you from doing your usual work, school or other daily activities?  

 
 
 
 

Figure 48 - Problems preventing normal activities 
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Survey question 47: Do you work for pay outside the aerial application industry during the 
off season?  □Yes   □ No 

If Yes: What work do you do? ______________________ 

Figure 49 - Work outside the industry during the off season 

 

Of those who said ‘Yes’ to the previous questions, respondents were asked to write in the types 
of work done during the off season and responses are given in Table 20 below.  

Table 20 - Types of work during the off-season 
Work during off-season 

Aerial fire fighter Electrical lineman 
Aerial game surveys Electrical controls 
Aerial photography Farm 
Agriculture and Internet Fixed base operator, airport manager 
Aircraft maintenance Flight instruct, aerial photo, tours, etc. 
Aircraft mechanic Forestry lead plane pilot 
Aircraft repair aerial fire fighting Harbor commissioner 
Aircraft restoration Have a ground operation and sell fertilizer 
Airline Heavy equipment operator 
Airport manager Helicopter power line patrol  
Authorized inspections Helicopter service, power line patrol 
Backcountry charter  (135) Instruction 
Backhoe operator Law enforcement 
Banker Light manufacturing 
Bus driver Low level aerial survey for migratory birds 
Buy & sell aircraft Oil production and excavation 
Catering business and ground 
application 

Pipeline patrol with airplane, raise cattle, 
sales 

Cattle ranching Plant supervisor 
Charter pilot, run FBO Predator control-wildlife survey 

Yes
40%

No
60%

*397 responses
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Civil engineering Propane gas industry 
Commercial pilot Real estate ag. land 
Contracting, heavy equipment Sales rep 

Corporate pilot 
Satellite communications engineering 
UAV Pilot 

Custom cotton harvest Sell and transport liquid fertilizer 
Drive school bus Snow plowing 
Drive tractor Utility survey 
Drive truck Weather observer 
 Wood working prop balancing 
 

 

Survey question 48: Do wind turbines and/or meteorological towers pose a safety risk or 
field accessibility issue to you when making aerial applications in the area that you 
operate? □Yes □No 

Figure 50 - Wind and meteorological towers and safety risk 

 

Respondents were asked if wind turbines or meteorological towers posed a safety risk or a field 
accessibility issue when making aerial applications. Four hundred and forty-two responded and 
over one half reported towers were a safety risk. Wind turbines and/or meteorological towers are 
not located in all areas where aerial application work is conducted throughout the country.  See 
Figure 50. 

  

Yes
59%

No
41%
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Survey question 49: Have you formulated a policy for working in the vicinity of wind 
turbines?  

□ Yes □ No. 
 If yes, select from the following: 

□ Refuse to do the application  
□ Charge an additional surcharge 
□ Apply only with a helicopter  
□ Other – please specify: ________________________________ 

 
Figure 51 - Existence of a policy on working in the vicinity of towers 

 

Of the 442 who responded, approximately one third of respondents said they have policies 
regarding wind turbines or meteorological towers. See Figure 51. 

Figure 52 - Reported policies on wind turbines or meteorological towers 

 

The types of policies related to wind turbines or meteorological towers are shown in Figure 52 
below. Other types of policies related to wind or meteorological towers given by respondents are 
listed in Table 21 below. 
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Table 21 - Other types of policies related to wind turbines or meteorological towers 
Do what we can safely Refuse to do in more than 7 mph wind 
Make necessary changes to make the application 
safe 

Refuse to do some applications 

Just started here, just use great caution so far and see 
how it goes. 

Policy we developed 

Just do it Recon area heavily 

Have the right to refuse job. 
Only highly experienced pilots apply near 
wind towers 

Caution It’s up to the pilot 
Be careful Work with farmer and power company 
Be very careful Turn brain on 
Determined on a case by case basis charge. Look at each job individually 
Spray only portion of  field Do only that work that can safely be done 
No  wind Pre scout for safety 

Avoid them 
Assess each ap and decide if can be done 
safely 

Personal safety measures Coordinate with grower 
Assess each area as needed Survey area very well 
Field must be viewed from the ground, and Oked by 
the Pilot before it is sprayed. 

Find a way! 

Only by my rules Increased pilot awareness 
More caution Make it work 
I am the only pilot to fly these areas Have premade plans before you start 
Depends on conditions  
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Survey question 50: In your operation do you use “hot” fueling or “hot” chemical loading 
with the engine running?    □Yes   □No 

Figure 53 - Use of “hot” servicing 

 

Operators were asked if they used ‘hot’ fueling or ‘hot’ chemical loading, which means loading 
either fuel or chemical into the aircraft with the engine running. Ninety-two percent either hot 
fueled or hot loaded their aircraft.  Four hundred and forty-one operators responded. See Figure 
53. 

 

Survey question 51: Do you consider the practice of “hot” loading a requirement for 
performing your operations? □Yes □No 

Figure 54 - Consider “hot” loading a requirement for operations 

 

Operators were asked if they consider ‘hot’ loading a requirement at the operation and 88 percent 
of 441 operators responding answered yes. See Figure 54. 

No
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No
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5. Summary/Conclusions 

The response rate for this survey is very high compared to other surveys among similar target 
audiences. For example, U.S. Department of Agriculture’s 2006 National Farmers Market 
Manager survey reported a “highly successful survey response rate of 34.5%”; a survey 
contractor for Farm Journal Media claims to have a response rate of 33%; and a 2006 survey 
completed for the Massachusetts Fruit Grower Association considered an 18% response to be a 
“high response rate”. 

Results are from nearly all states and were from both NAAA members (63%) and non-members 
(37%).  Responses appear to be spread geographically across the U.S. and represent the industry 
such that results from this survey can be generalized to the entire industry.  

This survey is very similar to the survey conducted by the NAAA in 2004. The content and 
response rates were nearly identical yet the methods differed. The 2004 survey was a mail survey 
whereas the 2012 survey was web-based. Also, the 2012 survey included a few additional 
questions on health and risk perception which made the survey slightly longer.  Even with this 
difference, the two surveys can be compared and serve to highlight the changes in the industry 
over the 7 year period.   

Operations have become more reliant on GPS and less reliant on human or automatic flaggers for 
swath guidance, fewer aircraft have open cockpits and a higher proportion of aircraft are 
equipped with a smoker. The use of human flaggers has gone down significantly since the first 
survey in 1994. Those who perceived wind turbines and metrological towers as a risk were 2.6 
times more likely to have a policy addressing these risks than those who did not feel these were a 
risk. 

The average number of acres treated in a single day with a single aircraft was greater in the 2012 
survey than in the 2004 survey for most applications. Nearly one half of the operators work 
between 100 and 200 days a year doing operations and during the busy season, 67% worked 
between 8-12 hours a day with most report getting 7-8 hours of sleep per night. There were only 
26 injuries reported among the 508 respondents.  
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6. Appendix A - Operator Survey  

 

National Agricultural Aviation Association 
Survey of Operators  

 

1. I am a(n)  _____ Operator/Pilot Operator        ________Pilot Employee   
______Other  (Check only one)     
If  ‘Other’ = END. 
If Operator/Pilot Operator enter unique id. 
If Pilot Employee is checked, go to pilot survey 

 
The following questions appear if Operator is checked. 

2. In what year were you born?   19______ 

3. Are you? (check one)      Male        Female 

4. Are you a member of a state or regional agricultural aviation association?   
Yes      No 

5. Are you a member of the National Agricultural Aviation Association (NAAA)?  
 Yes      No 

The following questions are about your operation. 

6. In which state is your aerial application business headquartered? 
_______________________ 

7.  Please list the states in which you do aerial application. ________   

8. How long have you been in the Aerial Application industry?  ______ Years.  
How long as an Operator?  ____ Years 

9. How many employees are there in your application business? _____ 

If not a pilot, skip to 14. 

10. How many hours of total flight time do you have? _____________ 

11. How many hours of ag time do you have? ___________________ 

12. How many years have you been an agricultural pilot? ______ Years 
 

13. How many agricultural hours did you fly during 2010? ___________ 
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NOTE: The next 3 questions are about airplanes and helicopters used for 
application services at your operation. When the question refers to normal 
operations, it means the routine day-to-day number of aircraft used. It does not 
include unused back-up or spare aircraft. When the question asks for maximum 
(peak) operations, it means when you are utilizing either your own back-up 
aircraft or outside aircraft on lease or other arrangement (usually during a ‘run’).  

14. The next questions are about the airplanes and helicopters at your operation 
during normal operations during non-peak times. 

a. How many pilots are used in your operation during normal operations? 
______ 

b. How many airplanes at the operation during normal operations?  ______ 
c. How many airplanes at the operation during normal operations are turbine 

powered? ______ 
d. How many airplanes at the operation during normal operations have a 

closed cockpit? ______ 
e. How many helicopters at the operation during normal operations? ______ 
f. How many helicopters at the operation during normal operations are turbine 

powered? ______ 
g. How many helicopters at the operation during normal operations have a 

closed cockpit? ______  

15. The next questions are about the airplanes and helicopters at your primary 
operation during maximum (peak) operations. 

a. How many airplanes at the operation during maximum (peak) operations? 
______ 

b. How many helicopters at the operation during maximum (peak) operations? 
______ 

16. How many of the aircraft (planes and helicopters) during normal operations 
have the following equipment? 

a. A GPS navigation system with mounted light bar? ______ 
b. An on-board Aircraft Integrated Meteorological Measurement System 

(AIMMS) to determine wind direction and speed while performing aerial 
applications? ______ 

c. A flow-control valve on the aircraft for constant rate application (applies 
constant application rate regardless of speed)? ______ 

d. A flow-control valve on the aircraft for variable rate application (varies the 
application rate across the field according to a prescription map of soil or 
crop conditions)? ______ 

e. A single boom shut off valve? ______ 
f. Electrostatic aerial spray technology system? ______ 
g. A smoker to determine wind direction while performing aerial applications? 

______ 
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If you do use a smoker, how often do you engage it? 

□ Before an application near a sensitive area 
□ Every swath run 
□ Every 2 – 4 swath runs 
□ Every 5 – 7 swath runs 
□ Every load 
□ Other  (Please explain) 
____________________________________________________ 

The next few questions are about standard practices at your operation.      

17. At your operation, what percent of all spray jobs does the pilot also mix and 
load product? ________% 

18. If the mixer/loader and the pilot are different individuals, on average how many 
aircraft are simultaneously supported by that mixer/loader on an average day? 
______ 

19. At your operation, when liquid pesticides are mixed and loaded, what 
percentage of the total mixing/loading jobs use the following practices? Please 
estimate a percentage at the end of each of the following methods. (Total 
should equal 100%.) 

 
Percentage of mixing/loading jobs spent:  
Opening product containers and pouring the pesticide 
formulations into the mixing/loading tank (aka. Open pour) 

 

Transferring pesticides using a pump but without a closed  
transfer system 

 

Transferring pesticides using a pump (closed transfer 
system)  

 

Other  (please explain in the space provided below)  
Total: 100% 

If you specified ‘Other,’ please explain: 
____________________________________________________________ 
 

20. At your operation, which of the following do you use to minimize spray drift?  
(Please check all that apply) 

□ Drift Control Additives 
□ Wind detectors on ground 
□ Smokers 
□ Modify droplet size by changing pressure, nozzle angle or airspeed 
□ Special Nozzles 
□ Changes in flight patterns 
□ On-board Wind/Meteorological Detectors (AIMMS) 
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21. For swath guidance when applying pesticides by air, the operation uses: 
(check all that apply) 

□ Human flaggers 
□ Automatic flaggers 
□ GPS 
□ Other 
If ‘other’ is checked: In what other ways do you control applications? ________ 

22. Do you sell the chemicals used for aerial applications? Yes_____  No______ 
Sometimes______ 

23.  Are chemicals paid for by the farmer/rancher and shipped directly to your 
operation? Yes_____ No ______ 

24. At your operation, on average how many loading sites do you use in a typical 
year? _____ 

For the next three questions, please report on the loading area you usually use at the 
operation.    

25. Does the loading area you usually use have a re-capture system (loading pad) 
to control spills? Yes______ No_______ 

26.  Is this loading area you usually use covered?  Yes ___ No ___ 

27. Are there fire extinguishers at the loading area (other than in the aircraft)? Yes 
___ No ___ 

28. Please complete the following table with your best estimate. For each crop or 
use, please indicate the number of acres that your company treated during 
2010 with your entire fleet. 
 

Crop or Use Number of Acres Treated in 2010 
Aquatic weed & Algae control   
Alfalfa   
Corn   
Cotton   
Forests   
Leafy vegetables   
Mosquito control   
Orchards (Fruit/Nut trees)   
Pastures and rangeland   
Public Health Pest Control   
Rice   
Rights-of-way   
Roots and tubers   
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Small fruits (Grapes/Berries)   
Small grains (Wheat, Barley)   
Sorghum   
Soybeans   
Other: ______________________   

29. Please complete the following table. For each crop, please indicate the usual 
and maximum number of acres that you treat during a single day, with a 
single aircraft: 

 Usual Number of 
Acres 

Max. Number of acres 

Alfalfa   
Corn   
Sorghum   
Cotton   
Forests   
Orchards (Fruit /Nut trees)   
Pastures and Rangeland   
Rice   
Small grains (Wheat, Barley)   
Soybeans   
Leafy vegetables   
Roots and tubers   
Small fruits (Grapes/Berries)   
Other: _________________   
 
The next few questions are about injury, risks and safety.  
 

30. During the active spraying seasons your employees/contractors may be 
exposed to many hazards. Score each item below where one is considered 
‘not a hazard’ and 10 is ‘extremely hazardous’.  

___Chemicals        Example:  _2_ Chemicals   
___Rotating prop    _2_ Rotating prop 
___Engine noise    _2_ Engine Noise 
___Cockpit clutter    _7_ Cockpit clutter 
___Birds 
___Power lines 
___Communications towers  
___Mechanical failure 
___Adverse weather conditions 
___Limited space for maneuvering 
___Wind turbines  
___Meteorological towers 
___Other ___________________ 
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31.  During the past year (2010) has anyone at your operation had a work-related 
injury that required treatment at a hospital or doctor’s office?    ____YES  
______NO ____Don’t Know 

 
If No: During the past two years (2009 and 2010), has anyone at your 
operation missed 4 hours or more of work due to a work-related injury? 
____YES  ______NO ____Don’t Know   

 
If No or Don’t Know: skip to #32. 

 
If Yes: How many work-related injuries were there at the operation? ____ 

 
Thinking of the person most severely injured at your operation in the past two years: 
What was the cause of the injury? 
 
Crash   Run over 
Collision with other aircraft or fixed 
object while on the ground  

Chemical 

Struck by object Electrocution 
Fire Laceration 
Fall Other______________ 
 
Thinking of the most severe injury in the past two years: What part or parts of the 
person’s body was injured? 
 
Head Neck 
Back/spine Ear 
Side Arm 
Hand Foot 
Eye Leg 
Chest Abdomen 
 
Thinking of the most severe injury in the past two years; Can you estimate the number 
of workdays this person missed because of the injury? ____________ 

32. Does your operation have decontamination equipment available on the airfield 
such as a shower?  ___Yes ___ No ___Don’t know  

The next few questions are about work load as the operator. 

33. As the operator, what is the average number of days per year when flight 
operations are conducted? 
 Fewer than 50  50-100
 101-200  More than 200
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34. As the operator, what is the average number of hours worked per day during 
the entire application seasons? 
 Fewer than 8   8‐12 
 13‐16   More than 16 

   
35.  As the operator, what is the average number of hours of sleep per day during 

the entire application seasons? 
 Fewer than 4   4‐6 
 7‐8   More than 8 
   

36.  As the operator, what is the average number of days worked per month during 
the entire application season? 
 Fewer than 24   24 or more 

   
37.  As the operator, what is the average number of consecutive days worked per 

month during the entire application season? 
 Fewer than 7   7‐10 
 11‐14   More than 14 

   
38.  During the spraying season, how often do you feel tired at work even with 

adequate sleep? 

□ Never 
□ Sometimes 
□ Frequently 
□ Always 
 

The next few questions are about your health. 
 

39. Overall, how would you rate your health in the past 4 weeks? 
 

 
 
 
 

40.   During the past 4 weeks, how much did physical health problems limit 
your usual physical activities (such as walking or climbing stairs)? 

 
 
 
 
 

 
 
 
 

Excellent Very good Good Fair Poor Very poor 

      

Not at all Very little Somewhat Quite a lot Could not do physical activities 
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41.  During the past 4 weeks, how much difficulty did you have doing your 
daily work, both at home and away from home, because of your physical 
health? 

 
 
 
 
 

42. How much bodily pain have you had in the past 4 weeks?  
 

 
 
 
 

43. During the past 4 weeks, how much energy did you have? 
 

 
 
 
 

44. During the past 4 weeks, how much did your physical health or emotional 
problems limit your usual social activities with family or friends? 

 
 
 
 
 

45. During the past 4 weeks, how much have you been bothered by emotional 
problems (such as feeling anxious, depressed or irritable)? 

 
 
 
 
 

46. During the past 4 weeks, how much did personal or emotional problems 
keep you from doing your usual work, school or other daily activities?  

 
 
 
 
 

47. Do you work for pay outside the aerial application industry during the off 
season? □Yes  □ No 

If Yes: What work do you do? ______________________ 
 

48. Do wind turbines and/or meteorological towers pose a safety risk or field 
accessibility issue to you when making aerial applications in the area that you 
operate? □Yes □No 

None at all A little bit Some Quite a lot Could not do daily work 

     

None Very mild Mild Moderate Severe Very Severe 

      

Very much Quite a lot Some A little None 

     

Not at all Very little Somewhat Quite a lot Could not do social activities 

     

Not at all Slightly Moderately Quite a lot Extremely 

     

Not at all Very little Somewhat Quite a lot Could not do daily activities 
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49. Have you formulated a policy for working in the vicinity of wind turbines?  

□Yes □No 

If yes, select from the following: 
□ Refuse to do the application 
□ Charge an additional surcharge 
□ Apply only with a helicopter 
□ Other – please specify: ________________________________ 

 
50. In your operation do you use “hot” fueling or “hot” chemical loading with the 

engine running? □Yes □No 
 

51. Do you consider the practice of “hot” loading a requirement for performing your 
operations? □Yes □No 

 
 
Thank you for completing the 2010 NAAA Survey. The data you supplied will aid NAAA’s efforts to 
increase safety and health in the industry and better serve our members.    
 
This survey can be printed and faxed to (919)313‐1048 ATTN: NAAA Survey 
 


