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PROJECT LEADER'S GUIDELINES 
FIELD SUPPORT PROJECTS 

I. INTRODUCTION 

19 September 1988 

The Research Aviation Facility (RAF) supports the atmospheric science community 
by providing state-of-the-art instrumented research aircraft to research scientists from 
universities and NCAR, as well as other governmental and private institutions. The facility 
operates three aircraft in support of field projects in the areas of air chemistry, cloud 
physics, air motion (including mass flow and turbulent flux measurements), radiation, 
oceanography as it relates to boundary-layer processes, and other programs within the 
atmospheric sciences. 

Broad Scope and Function of the Project Leader 

The Project Leader is responsible for coordinating assigned RAF field projects fol-
lowing directions specified by the Deputy Manager for Field Projects. The Project Leader 
acts as the principal interface between the RAF and the user scientist during the planning, 
field execution, and post-analysis phases of these projects. The Project Leader is respon-
sible for ensuring that data obtained from an assigned aircraft project are of the highest 
possible quality and meet the research needs of the project. This requires monitoring 
of research instrumentation performance, as well as good· knowledge of the atmospheric 
science that is being studied. Work may be reviewed on an ongoing basis to ensure that 
research goals are met and that sound judgment is used. The Project Leader must exercise 
judgment, use discretion,· and participate in decision making affecting the success of an 
entire project. He/she should be capable of formulating solutions to a variety of problems, 
including personnel problems ( user and/ or staff), as well as scientific and instrumentation 
problems. The ability to work under pressure is necessary. 

Major Job Duties and Responsibilities 

The Project Leader manages the RAF support of specifically assigned research 
projects starting immediately after the commitment of RAF resources to the project and 
continuing until the final documentation and RAF-processed data are delivered to the 
principal investigator (PI). Specific responsibilities are listed below: 



1. Consults with the PI to determine details of project support requirements. 

2. Acts as the facility representative for the following tasks: 

a. Prepares documentation to specify project support requirements, including 
field support for aircraft and crew, time schedules, aircraft instrumentation, 
data recording/ display configurations, formats, and contents of the final data 
set. 

b. Meets safety requirements for field projects. Prepares the safety document 
(see Appendix I), briefs and reviews the safety aspects of the project with all 
project personnel. This document is filed in the active project file at RAF. A 
memo indicating compliance is distributed to the NCAR and ATD Directors, 
NCAR Safety Officer, Chair of NCAR Safety Committee, and RAF Safety 
Officer. 

c. Directs an assigned team including an aircraft pilot(s), engineer(s), instru-
mentation technician(s), data specialist, and others in the work involved to 
plan and prepare for the field phase of the project through weekly meetings. 
Coordinates the interface of user-supplied instrumentation to RAF data sys-
tem. 

d. Accompanies the assigned team to the field operations base, and directs 
all aspects of project support in the field. (Matters pertaining to aircraft 
operational safety and aircraft maintenance are specifically the responsibility 
of the pilot-in-command.) 

e. Trains aircraft instrumentation operators/observers in the proper system op-
eration techniques. · 

f. Monitors performance of all aircraft research instruments during the project 
field phase to ensure their proper operation. Overviews instrumentation 
adjustments, repairs, or replacements if necessary. 

g. Reviews daily, or as necessary, the support functions of the team with the 
principal investigator. 

h. Monitors pre- and post-project calibration of sensors. 

1. Maintains accurate and comprehensive records specifically relating to all 
phases of the project. 

J. Manages the budget for the assigned field project in accordance with docu-
mented policy guidelines supplied by the Deputy Manager for Field Projects 
and authorized by the Facility Manager. Responsibilities and authority in-
clude decisions on miscellaneous purchases, shipments, logistical support, 
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and overtime. Maintains a log of all invoices to track expenditures. These 
duties start with the review of the initial cost estimate. 

k. Ascertains that data collected are high-quality, and monitors data output 
through "quick-look" ( QL) and portable ground station processing. Monitors 
RAF processing of research flight data and prepares a report on the quality 
of these data. Summarizes instrumentation, operati.onal, and data analysis 
discrepancies after project completion, and makes suggestions as to how to 
eliminate problems. 

I. Reduces Boulder atmospheric observatory flyby and aircraft intercomparison 
data, and ascertains that such data are properly archived. In this process, 
coordinates calibration facility activities for sensor calibrations. 

m. Participates in test and research flights as required. 

n. Performs the above functions in a timely manner, keeping to a schedule 
agreed upon with the Deputy Manager for Field Projects, the RAF Manager, 
and the investigator. 

Reporting Relationships 

Works under the general supervision of the Deputy Manager for Fidd Projects. 
Seeks advice from group chiefs or engineering, scientific, and computing staff members as 
appropriate. 

Supervises and coordinates the activities of the assigned support team. The tech-
nical teams working on assigned projects may include one or more engineers, pilots, pro-
grammers, technicians, or students. Supervises employees in ways consistent with UCAR 
policies and procedures and with Affirmative Action Compliance Program goals. 

II. PROJECT SUPPORT OUTLINE 

As stated in the previous section, the Project Leader is responsible for coordination 
of assigned RAF research projects to ensure that the support of a program is conducted at 
the highest quality level. To achieve this, the Project Leader will be involved in detailed 
coordination with the principal investigator and with the project team members during 
the planning, field support, and analysis phases of these projects. Good communications 
and detailed record keeping are essential and required. 

The importance of good project documentation is emphasized. A project folder is 
kept for each project, where the pertinent details of all phases of the project are categorized 
and kept in chronological order. The project folder must be maintained such that anyone 
can retrieve needed information from it at a later date. 

Appendix II shows a Project Control Form which can be found in each of the project 
folders and should be used. The purpose of this form is to guide and aid the Project Leader 
in completion of the necessary tasks. 
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III; PROJECT PREPARATION PHASE 

1. Interfaces with PI and with adjunct investigator(s) (AI). This requires finalizing 
planning and, if changes are required, assessing the impact on the facility. 

2. Specifies RAF-supplied instrumentation. This fine tuning may reflect changes in 
requirements from the original request. However, these are typically minor and do 
not have a large impact on the facility. 

3. Prepares for interface of aircraft with user-supplied instrumentation and obtains 
documentation on specifications to satisfy RAF Bulletin No. 13. Arranges for 
delivery of instruments one month ahead of the scheduled test flight. 

4. Participates in field site survey if it is required. (He/ she might delegate this re-
quirement.) 

5. Prepares schedule of critical events at least three weeks prior to the test flight. This 
requires coordination with RAF resource groups (Operations, Instrumentation, and 
Computing). 

6. Specifies requirements for field support in coordination with resource groups (hous-
ing, hangar space, office and storage space, ground power unit, air conditioning, 
transportation). 

7. Defines extraordinary requirements for projects planned in foreign countries. 

8. Initiates diplomatic overflight clearances through the Operations Group. This in-
formation is then passed on to NSF for processing. 

9. Defines visa, vaccination, and shipping requirements (e.g., carnet, export license). 

10. Initiates operations plan for RAF commitment letter. · 

11. Arranges for observer training. 

12. Sends information package on data system operation to individuals who will act as 
aircraft observers ( except on Electra programs, where RAF personnel operate the 
data system). 

13. Utilizes, if possible, a ground school at RAF for user familiarization with data 
system, intercom, safety procedures, etc. Plans for observer participation in test 
flight(s ). 

14. Prepares document specifying project requirements for the Instrumentation Group 
( at least three weeks prior to test flight). It should include the following information: 
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a. A short discussion of project objectives for informational purposes. 

b. RAF-supplied instrument list: range, resolution, and calibration require-
ments. 

c. User-supplied instrument list: weight, size, power, and data system recording 
requirements. 

d. Software requirements: data system sampling table (sampling rates, ad-
dresses, etc.), display format, pre-flight form. 

e. Pre-project calibration requirements. 

15. Prepares document specifying project requirements to Computing Group ( minimum 
of three weeks prior to test flight). This document should include: 

a. Short discussion of project objectives for informational purposes. 

b. Input data format - sampling table, both RAF and user-supplied sensors. 

c. Discussion of type of standard data format to be used and of any non-
standard algorithms. 

d. List of data constants. 

e. PMS probe processing requirements. 

f. Portable ground station requirements. Provides list of changes and data 
review processing requirements in field. 

16. Conducts weekly coordinating meeting(s) with assigned support team members. 

17. Prepares data system checklist to aid in pre-flight, operational, and post-flight pro-
cedures. 

18. Participates in test flight( s ), performs data review, and verifies the functioning of the 
on-board display software. Informs resource groups if discrepancies are discovered. 
Schedules further test flights should it be necessary. 

19. Verifies with Instrumentation Group that INU pallet and INU are in proper align-
ment relative to aircraft and gust probe reference frame. Initiates a reference check 
if needed. 

20. Organizes and tracks shipments to field site. 

21. Performs final data review to ensure instrumentation is ready for deployment. If no 
further problems are found, deploys aircraft to field site. 
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IV. FIELD SUPPORT PHASE 

1. Accompanies the support team and aircraft to the field site. 

2. Monitors all aspects of field support. 

3. Works closely with the project pilot, PI, and AI in planning and executing the 
required aircraft operations. 

4. Monitors operation and instrument performance/data quality on a flight-by-flight 
basis. This includes: 

a. Attends pre- and post-flight briefings. 

b. Documents each flight. 

c. Prepares research flight reports. 

d. Ensures a data system/instrumentation protocol is followed. 

e. Provides for safe storage of data tapes. 

f. Reviews pre- and post-flight values from aircraft sensors. 

g. Reviews QL data collected on flight. 

h. Reviews video tapes. 

1. Reviews data collected in flight and, if problems are discovered, initiates 
corrective action. 

J. Reviews in-flight calibration maneuvers. 

5. Documents highlights of the program with a camera. Slides will be provided to Pis 
with the project documentation package. These slides should be suitable either for · 
seminar presentations or for journal material. One set of slides is filed in the project 
folder. 

6. Prepares a short and concise weekly written report and transmits it to Jeffco. This 
should contain highlights of activities for the previous week. 

7. Keeps project file and documentation up-to-date. 

8. Reviews project financial status, and provides invoices to the Chief of Administra-
tion. 
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V. POST-PROGRAM PHASE 

1. Coordinates post-mission activities and post-program calibrations. Summarizes in-
strumentation discrepancies, makes recommendations for future programs, and dis-
tributes them throughout RAF. 

Documents the performance of any development-stage hardware employed during 
the program and follows up on the need for upgrades or improvements. 

2. Oversees the removal of all the user-supplied equipment, including chemicals from 
inlet lines, etc. 

3. Provides the following to the Computing Group (no later than three weeks after 
completion of the program): 

a. Research flight reports. 

b. Final calibration forms. 

c. Inputs data format (note changes during the program) and data discrepan-
cies. 

4. Discusses project data processing with the RAF software specialist. Indicates any 
changes or updates from pre-project requirements. This should include: 

a. PMS probe processing requirements, including PMS probe calibrations. 

b. Processing requirements for user-supplied instrumentation. 

c. Definition of primary transducers for data processing. 
tutions when appropriate. 

d. Specification of final data format: 

• Tape density packing format. 

Defines sensor substi-

• Microfilm - orders extra copies and directs to appropriate users. 

• Output tapes - orders extra copies and directs to appropriate users. 

5. Reviews data on a flight-by-flight basis and approves production: 

a. Reviews data and summary of results in data quality control report. 

b. Lists airborne data tapes to be archived. 

6. Completes final documentation package for PI. (Second copy will reside at RAF.) 
This data package should include: 
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a. Output Tape Log: a complete list of information on the processed magnetic 
tapes. 

b. Research Flight Reports: m1ss10n summaries including INS performance, 
research instrumentation verification, maneuver periods, and malfunctions 
observed. 

c. Data Quality Report: review of the general limitations of the data set along 
with flight-by-flight documentation of questionable data. 

d. Aircraft Research Instrumentation Configuration: sensors, signal condition-
ers, filters, and sample rates. 

e. Data and Flight Hour Summary. 

f. Bulletin No. 9: RAF documentation which describes the characteristics of 
each measurement and the algorithms used in data processing. This bulletin 
also lists the variable names used on the microfilm output and interprets 
each measurement. 

g. Bulletin No. 23: RAF documentation which describes the air motion mea-
surement techniques on the NCAR research aircraft. This bulletin also dis-
cusses the in-flight calibration maneuvers, their purpose, and their interpre-
tation. 

h. Other RAF Bulletins that relate to the measurements pertaining to a project. 

1. Summary of Inertial Navigation System (INS) performance, including final 
terminal position and ground speed errors for each flight. 

J. Air Motion Maneuvers Summary. 

k. Summary of pre- and post-project calibrations. Note that the calibration 
coefficients and primary sensors used for all derived parameters are identified 
on the header of each roll of microfilm. 

1. Project Technician's Report (if applicable). 

m. List of parameters provided by the final data processing. 

n. Output Tape Format Description: 

• Listing of the magnetic tape header file which describes the format in which the 
data is written on the tape. 

• An octal and decimal dump of two records from a data file. This can be used to 
verify the tape reading algorithm. 
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o. GENPRO - tape read instructions. 

p. Video Film Logs: documentation on VCR records made during the research 
flights. 

q. Project Slides: a collection of 35-mm color slides of the project instrumen-
tation with annotation. 

7. Upon completion of the project, places the project folder (which is updated with 
all pertinent details throughout the project, in both categorical and chronological 
order) in the project documentation filing system. 

8. Leads discussion in post-project review and summarizes highlights of this meeting 
in a document that specifies suggestions for future improvement, and lists action 
items relating to it. 

9. Reviews the team effort. Provides a short evaluation of each team member to 
his/her respective' Group Chief to be used in the member's annual evaluation. 
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Appendix I 

PROJECT SAFETY DOCUMENT 

Project Number -------

Project Title: 

Principal Investigator: ---------------------------

RAF Project Leader: --------------------------
Research Period: 

Location: 

Statement of Risks 

I. General Factors 

A. All NCAR aircraft operate under Federal Aviation Regulations in the 
Restricted category. This designation is required by the modifications made 
to the aircraft in order to accommodate the research instrumentation 
package. Only members of the flight crew or trained observers necessary to 
complete the scientific mission may be carried on board. 

B. Normal risks involved in working on or near both propeller and jet aircraft 
(i.e. noise, moving machine parts, blown dust or particles, etc.). 

II. Project Specific Factors 

A. Hazardous Materials: ----------------------
(See attachment for special handling procedures) 

B. Over Water Operations: ---------------------
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C. Penetration of Strong Convective Systems: 

D. Operation under Probable Icing Conditions: 

E. Hazards Associated with Foreign Bases of Operation: 

F. Miscellaneous Hazards: 

Safety Procedures 

I. General Factors 

A. All RAF operations are carried out under the applicable OSHA regulations. 
Any questions regarding general safety procedures should be referred to the 
RAF safety officer. OSHA regulations will be made available upon request. 

B. The installation of all user-supplied equipment must be performed in 
compliance with RAF Bulletin Number 13. This Bulletin sets forth the 
procedures to be followed in the design, fabrication, and RAF approval of 
user-supplied equipment to be flown on board an NCAR aircraft. 

II. Ground Safety 

A. All ground operations, including the installation, testing and maintenance of 
scientific equipment, application of electrical power, aircraft maintenance, 
loading, fueling and aircraft movements will be conducted by, or under the 
supervision of qualified RAF personnel. 
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Ill. 

B. The installation of all research equipment will be documented through a 
standardized Equipment List which requires a signed release from the 
project technician, RAF aeronautical engineer and assigned RAF mechanic. 

C. Prior to any flight operations, the project pilot will inspect the aircraft 
installation with regard to operational safety and emergency egress, and will 
document his acceptance of the installation by signing the Equipment 
Installation Form. 

D. Prior to departing for the field site, all project personnel will receive a 
"Climate Briefing" from the assigned project leader on possible local 
weather hazards. Such items as the frequency of severe storms (hail, 
tornados, etc.), exposure to extreme cold, or the likelihood of extended 
intervals with temperatures exceeding 100 degrees F will be addressed. 

E. There will be no smoking in or within 50 feet of the aircraft on the ground. 

F. All personnel working around the aircraft will familiarize themselves with 
the locations of fire extinguishers within the aircraft and in the vicinity of 
the aircraft. 

G. Aircraft fuses or circuit breakers will be replaced or reset only with the 
consent of qualified RAF personnel. 

H. All oxygen supply valves will be turned off when the aircraft is secured at 
the end of each flight. 

I. At the completion of each day's activities, all combustible liquids, refuse 
and litter will be removed from the aircraft and ramp areas. 

Flight Personnel (flight crew and scientific observers) 

A. Pilot crew members and flight engineers will possess, as a minimum, a 
current Flying Class II FAA medical certificate. For flights planned to 
exceed a cabin pressure altitude of 14,000 feet, other flight personnel 
(regardless of duties or reasons for being aborad), must possess a Flying 
Class III FAA Certificate or have met Flying Class III FAA medical 
standards, and have been found physically qualified to participate in 
chamber rides by an FAA medical examiner. 
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B. The pilot-in-command has the responsibility to ascertain that scientific 
observers are familiar with the location and use of the following as pertinent 
to the flight: The oxygen system and masks, the interphone system, and the 
emergency and survival equipment. 

C. At cabin pressures above 10,000 feet at night and 12,000 feet during 
daylight hours, supplemental oxygen must be used by each member of the 
flight crew of flight deck duty, and masks must be worn continuously except 
when removal is necessary in connection with regular duties. 

D. Supplemental oxygen must be available for all persons aboard when 
operating at cabin pressure altitudes from 12,000 feet up to and including 
14,000 feet, and masks must be worn continuously when the cabin pressure 
altitude exceeds 14,000 feet. 

E. Prior to flying to cabin pressures above 14,000 feet, all personnel carried 
aboard NCAR aircraft must have completed a physiological training course, 
including a low-pressure chamber flight within the preceding three years. 

IV. Flight Operations 

A. All flight operations will be conducted in accordance with Federal Aviation 
Administration Regulations Part 91 Restricted Category or applicable ICAO 
Regulations. 

B. The pilot-in-command is responsible for the safe conduct of all flight 
operations. 

C. Adequate rest for crew members is essential to the safe and efficient 
operation of NCAR aircraft in support of research program. RAF has 
established specific crew duty limits which are covered in detail in RAF 
Flight Operations Instruction #1. 

D. Research flight profiles often call for low altitude flying. Where applicable, 
RAF flight operations conform to the minimum altitudes established in the 
appropriate FAR's. When FAR's are not restrictive or have been waived for 
specific flights, RAF operations will be limited to the guidelines 
documented in RAF Flight Operations Instruction #2. 

E. There will be no smoking on any NCAR aircraft while in flight. 
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F. 

G. 

H. 

I. 

J. 

In. the event of fire, the crew member observing the fire will warn the other 
crew members by shouting "FIRE - FIRE" and reporting the location of the 
fire. If smoke, fumes or fire are present within the personnel compartment, 
all occupants regardless of altitude will don pressure demand oxygen masks 
and select "100% OXYGEN" of their respective oxygen regulators if 
available. All available means will be used to extinguish the fire. 

Research electrical power will normally be available at all times. All power 
changes will be coordinated between the scientific observers and flight crew. 
Any fuse replacement or circuit breaker reset in the primary power supply 
system will only be performed by or with the consent of the pilot-in-
command. 

Any malfunction in scientific equipment, mechanical or electrical; will be 
immediately reported to the pilot-in-command. No in-flight repairs will be 
permitted. 

Safety belts will be worn by all crew members during all takeoffs and 
landings and at such times as instructed by the pilot. 

It will be the duty of the scientific observer(s) aboard to properly adjust or 
secure research and related equipment prior to takeoff and landing. 
However, it will still be the responsibility of the pilot-in-command to 
specifically check and ascertain the such duties have been satisfactorily 
completed. 

K The operation of onboard equipment will be undertaken only after a 
satisfactory proficiency check has been completed under the supervision of 
designated RAF personnel. 

L. The operation of user-supplied research equipment will be carried out only 
under the supervision of, or with the approval of, the research scientist 
concerned. 

M. All aircraft discrepancies and malfunctions will be reported in writing on the 
Flight Record Form completed following each mission . 

. N. Emergency equipment and protective clothing will be carried on all NCAR 
aircraft, as required. 
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V, Maintenance 

A, All maintenance will be performed by or under the supervision of FAA 
certificated mechanics, 

Aircraft will be maintained at standards equal to or higher than these 
specified by FAR Part 43 and FAR Part 91 unless specific exceptions have 
been authorized in writing by the RAF Manager with the concurrence of the 
Director of the Atmospheric Technology Division, 

VL Explosives and Pyrotechnics 

A, NCAR aircraft will not be used for the transport and/or firing of any 
explosives or pyrotechnics without prior written approval of the Director of 
NCAR, 

VII Hazardous Materials and Toxic Gases 

L 

A, Hazardous materials or toxic gases will not be carried aborad NCAR aircraft 
without permission of the RAF Manager, Applicable Federal and OSHA 
regulations will be adhered to in each case, Provisions for dealing with said 
material or gases will be spelled out in writing and require the approval of 
the NCAR safety officer, 

Emergency Equipment and Protective Clothing 

General 

Emergency equipment and protective clothing will be carried aboard NCAR aircraft 
for the following purposes: 

L To cope with air or ground emergencies, 

2, To sustain crew members' lives in case of forced landings, 
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II. Airborne Emergency Equipment 

Emergency equipment is divided into two categories as listed below. Emergency 
equipment is considered a part of the aircraft and will not be carried by individual 
crew members. Scientific observers may carry tools necessary for airborne 
maintenance and specialized research equipment. Crew judgement is the 
paramount factor deciding emergency equipment needs. 

A. 

B. 

Category I equipment is a part of the basic aircraft inventory and will be 
carried aborad NCAR aircraft at all times: 

Category I Equipment 

• Fire extinguisher 
• Ax 
• First aid kit 
• Flashlight 
• Tool kit - pliers, screw drivers, adjustable wrenches, fuses, tape, alien 

set and knife 

Category II equipment is primarily crew survival equipment and will be 
carried during specialized operations -- over water, deserts, mountains, arctic 
areas, etc. Category 11 A equipment will be aboard NCAR aircraft for all 
operations conducted over desert and over water beyond gliding distance of 
land. Category II B equipment will be carried on all flights where 
operations are to be conducted over mountainous terrain and arctic areas. 

Category II A (over water or deserts) 

• One life preserver for each crew member. 
• Enough life rafts to safely carry all crew members 
• Water in addition to that carried in the survival kit 
• Emergency radio 
• Survival kit 

• 
• 
• 

Category II B (over mountain or arctic areas) 

Emergency radio 
Survival kit 
Exposure suits, sleeping bags, or blankets, as appropriate 

7 

I 
I 

I 



III. Protective Clothing 

A. Each NCAR employee serving as a crew member will, insofar as is feasible 
and practicable, be provided protective clothing appropriate to conditions 
which may be encountered. It will be the responsibility of the pilot-in-
command to ensure that non-NCAR crew members wear appropriate 
protective clothing. 

* * * * * * 

Safety Briefing: Date-----------

Distribution List: 

NCJ\1{ Director 
J\ TD Director 
Chair of NCAR Safety Committee 
NCJ\1{ Safety Officer 
AAF Safety Officer 
Project Personnel: 
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Appendix II 

PROJECT CONTROL FORM 

(8/91) 

PROJECT TITLE: 
AIRCRAFT NUMBER: __________ PROJECT NUMBER: 

INSTITUTION: ---------------------------

PRINCIPAL INVESTIGATOR(S): 

Name: -------------
Address: ------------

Phone: 

USER COORDINATOR: 
Name: -------------
Adjunct Investigator: ---------

RAF PROJECT TEAM: 
Project Leader(s): 
Pilot(s): __________ _ 
Technician(s): 
Mechanic(s): 
Software Specialist(s): 

Name: --------------
Address: -------------

Phone: --------------

Phone: --------------
Phone: 

Flight Engineer(s): ----------

EXPERIMENT TYPE: _________________________ _ 
LOCATION OF EXPERIMENT: ----------------------
A IR CRAFT ASSIGNED (Dates):---------------------

FIELD DATES: 
Ferry Out (Departure Date): 
Research (Dates): 
Ferry Back (Return Date): 

BRIEF SUMMARY OF EXPERIMENT: --------------------
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PROJECT PREPARATION PHASE 

ASPECTS OF EXPERIMENT REQUIRING SPECIAL ATTENTION: --------...____, 

TARGET DATE 

REQUEST FOR SUPPORT RECEIVED: 

PANEL ACTION: 

ATD COMMITMENT LETTER: 

FREQUENCY CLEARANCES: 

REQUIREMENT MEMO TO INSTRUMENTATION (Instr. List & Sched.): 

REQUIREMENT MEMO TO CG: 

OBSERVER TRAINING--INFORMATION PACKAGE: 

SAFETY DOCUMENT LETTER: 

FINAL SUPPORT PLAN: 

USER INSTRUMENT DRAWING DELIVERY DATE: 

USER INSTRUMENTS DELIVERY DATE: 

LOGISTICS; VISA DIPLOMATIC CLEARANCES 

GROUND SUPPORT; Housing, Hangar, Office Space, G. Power: 

SHIPPING: 

TRAVEL REQUESTS: . i 
I 

RAF COMMITMENT LETTER (+OPS Support Plan) TO REQUESTER 

SET UP ADS FLIGHT DISKS: 

PRE-MISSION CALIBRATIONS: 

CALIBRATIONS: ADS SYSTEM: 

GROUND TEST: 

TEST FLIGHT(S): 

FINAL COORDINATION MEETING: 

FINAL DATA REVIEW (QL): 
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COMMENTS RELATING TO PREPARATION PHASE: 

---
---

PROJECT FIELD SUPPORT AND POST-PROJECT PHASE 
!: - TARGET DATE DATE COMPLETE - DATA INSPECTION (Quick Look): 

AIRCRAFT RETURN: 

POST-MISSION CALIBRATION: 
c-
' REMOVAL OF USER-SUPPLIED INSTRUMENTATION: 

DATA PROCESSING UPDATE: 

POST-CALIBRATION TO CG: 
-, 

PROJECT REVIEW MEETING: 

L PRE-PRODUCTION DATA REVIEW: 

PROJECT LEADER'S DATA REVIEW AND SUMMARY: 

DATA AND DOCUMENTATION SHIPPED: 

PROJECT COMPLETE: 

GENERAL COMMENTS: -----------------------

L 
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' cc: 

----------------------------~, ii 
i: 
' 

NCAR/RAF 
RESEARCH EQUIPMENT INSTALLATION 

Project No: 

Research Period/Location: 

Aircraft: 

Equipment to be Installed 

Project File 
Chief Pilot 

Title: 

WT 

Project Leader: 

Installed By 
STA Signature/Date 

Instrumentation 

Pl: 

Inspected By Design/Fabrication 
Signature/Date Aeronautical 
Maintenance Engineer 

. 

Accepted/Project Pilot 
(Completed Prior to First Flight) 



DO NOT WRITE IN THIS BLOCK 
RAF PROJECT SAFETY COMMITTEE 
HAZARDOUS MATERIALS Project-------------

Instrument Number AND DEVICES --------Aircraft -----------Installation Period: 
to -------

Date Date 

1. Instrument ----------------------------
2. Function ----------------------------
3. Principal Investigator 

4. 

5. 
6. 

7. 

Name ---------------------------
Mailing Address -----------------------
Telephone 

Instrument Operator(s) -----------------------
Was this instrument commercially produced? ______________ _ 

If so, please list name an address of manufacturer. 

Please list serial number of the instrument ·=-----------------
Please attache a copy of the manufacturer's instruction manual for the device. If 
this is not possible, attach a copy of those pages of the instruction manual which 
describe the principles of operation, hazard warnings, safety features, and safety 
rules. 

8. If the instrument was not commercially produced, please provide information 
requested below: 

Designed by: 

Name 

Organization 

i, , · 



Address 

Telephone 

Built by: 

Name 

Organization 

Address 

9. Describe principles of operation, hazard warnings, safety features and safety rules. 

10. If the instrument was commercially produced, has it been modified? 

11. If modified, describe the modification. 

All investigators please answer the following: 

12. Does the instrument contain, use, or produce 

Radioactive materials ----
---- Other ionizing radiation 

Laser ----
Radar ----

---- Other non-ionizing radiation 

___ Compressed gases 
___ Flammable gases 
___ Flammable liquids 
___ Explosive materials 

Toxic materials ---



13. If any of the categories were checked, specify the material below ( e.g., amount, 
energy levels, physical form, etc.). 

14. Please list all other chemicals you will use on board the aircraft in your 
experiment. 

15. If your experiment consumes or discharges materials, will you need to carry 
additional materials on board? 

· 16. What and how much extra materials will you need to carry? 

17. What kind of container will you need to carry these materials? 

18. If the device utilized laser, please classify the laser according to ANSI Z 136.1-
1973 ( circle one). 

Class: I II III IV 

19. Are there any other hazards associated with the instrument or the experiment which 
have not so far been covered in this questionnaire? 

20. If so, please describe. 



21. How would you describe the probability of an accident resulting from the presence 
and use of your instrument on board the NCAR aircraft. 

22. How would you describe the severity of such an accident. 

23. What precautions will you take to decrease the probability and the severity of an 
accident. 

Date Signature of principal investigator or operator 

Printed name of principal investigator or operator 

Reviewed by 

Date 
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NATIONAL CENTER FOR ATMOSPHERIC RESEARCH 
ATMOSPHERIC TECHNOLOGY DIVISION 

RESEARCH AVIATION FACILITY 

10/91 

Flight Operations Instruction No. 1 

SUBJECT: Crew Rest and Flight Duty Limitations 

BACKGROUND: Adequate rest for crew members is essential to the safe and efficient operations of 
NCAR aircraft in support ofTesearch programs. The restrictions in this instruction 
are the minimums and maximums allowable. The fourteen-hour duty limit is 
intended for short periods and is not to be considered as a normal work day for 
NCAR flight crews. Project Leaders and Investigators must be aware of other 
factors which flight crews must contend with such as the fatiguing effects of 
continued IFR operation, extremes of temperature, complexity of mission 
requirements, and other variables which the Pilot-in-Command must consider in 
determining actual crew limits for any operation. During extensive programs, 
proper rest becomes increasingly important and scheduled rest periods, in addition 
to those listed below, must be considered. 

Project Leaders and the Pilot-in-Command of each NCAR aircraft arc responsible 
for compliance with this policy. 

ACTION: 

1. Flight-Hour Limitations 

Period Aircraft Flight-Hour Limit' 

Any 24-hr period KAb or SL 7' 
EL 9 

Any consecutive 7 days KA or SL 30 
EL 35 

Any 30-day period KA or SL 100 
EL 110 



''' 

I 
[i L 

2. Maximum Crew Duty Period 

a. Fourteen Hours. This period starts at either the pre-determined briefing time or at the time 
the crew is placed on a 11standby11 status and ends when the aircraft is secured or the crew 
is relieved from 11standby 11 sta~s. 

b. At least twelve hours will be provided between the end of one crew duty period and the 
beginning of the next. 

3. Consecutive Working Days 

a. A maximum of six; after which an uninterrupted 24-hour period of duty free time will be 
provided. During this 24-hour period, no duties are to be performed, including pre-
departure crew rest or any flight-related activities. A pre-departure rest period of 8 hours 
will be provided prior to commencing the next crew duty period to insure flight crews are 
properly rested prior to commencing flight duties. 

b. Additionally, this 24-hour duty free period will be preceded by at least 8 hours advance 
notice to assist flight crew members in scheduling their duty free activities. 

James E. Ragni 
Chief, Flight Operations 

Lawrence F. Radke 
Manager 
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NATIONAL CENTER FOR ATMOSPHERIC RESEARCH 
ATMOSPHERIC TECHNOLOGY DIVISION 

RESEARCH AVIATION FACILITY 

10/91 

Flight Operations Instrnction No. 2 

SUBJECT: Altitude Restrictions for NCAR Aircraft 

BACKGROUND: This F.O.I. establishes minimum altitudes for NCAR aircraft during research flight 
profiles and calibration flights requiring tower fly-bys. 

1. VFR Conditions 

Minimum altitudes established in appropriate FAR's will apply unless a waiver 
has been obtained. When FAR's are not restrictive or have been waived for 
specific flights, the following minimums will apply: 

a. King Air and Sabreliner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50' above surface 
Turning maneuvers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100' above surface 

b. Electra ................ ·. . . . . . . . . . . . . . . . . . . . . . . 100' above surface 
Turning maneuvers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300' above surface 
Tower fly-bys only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50' above surface 

c. Minimum altitude with auto-pilot engaged: 
King Air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 400' above surface 
Sabreliner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400' above surface 
Electra . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400' above surface 

Note 1: When operating at these altitudes, only minor course corrections will be made, i.e., maximum bank 
angle of 15°. 

Note 2: Both pilots will be in assigned seats with seat belts fastened. One pilot, designated by the pilot-in-
command, will have at least one hand on the yoke and in close proximity to the auto pilot 
disengage buttons. This pilot will exert his full and undivided attention to activities outside and 
ahead of the aircraft. 

Note 3: These minimums do not apply to coupled approaches. 

ames E. Ragni 
/ (). Chi<!, RigM Op=ti= 

~fu&<C :2 ,\efl 
Lawrence F. Radke 

Manager 
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NATIONAL CENTER FOR ATMOSPHERIC RESEARCH 
ATMOSPHERIC TECHNOLOGY DIVISION 

RESEARCH AVIATION FACILITY 

10/91. 

Flight Operations Instruction No. 3 

SUBJECT: 

PURPOSE: 

BACKGROUND: 

Maximum cloud radar reflectivity during NCAR aircraft operations 

Thls instruction establishes the maximum levels of radar reflectivity for the 
operation of NCAR aircraft in or near cumulus clouds. 

Radar reflectivities of clouds have traditionally been utilized to establish rainfall 
rates which in tum are associated with turbulence and possible hail formation. 
Areas of high radar reflectivity indicate steep rainfall gradients and are associated 
with turbulence. In order to maximize safety criteria for NCAR aircraft operations 
and still accomplish research objectives, maximum cloud radar reflectivity levels 
are hereby established. While this will not guarantee that NCAR research aircraft 
will not sustain damage, the risk will be minimized. 

NCAR aircraft may penetrate, operate under, and operate within 2 nautical miles 
of a radar reflectivity echo of up to 40 dBZ providing: 

1. A pruperl y ca Ii bra led ground radar is operated by a skilled technician 
within the quantitative observing range of the radar; and 

2. A RAF approved radar-trained scientist has access to the real-time display 
and is assigned to monitor and direct the. aircraft operation. The radar 
scientist will maintain surveillance of the storm radar structure and voice 
contact with the plane at all times that the aircraft is in the near-vicinity 
of storms, keeping cognizance of the growth rates within storms, the fall 
rates of hail, and the limits of radar scan processes. The pilot-in-
command retains overall responsibility for safety of the aircraft and will 
remain in radio contact with the radar scientist for all storm cloud 
penetrations. 

In the absence of ground radar data and when only airborne radar is utilized, 
NCAR aircraft will not penetrate, operate under, or operate within 3 nautical miles 
of any storm having a radar echo which shows contouring reflectivities or sharp 
gradients judged to be 30 dBZ or greater. 

James E. Ragni 
"cf, Flight Operations 

Lawrence F. Radke 
Manager 


