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EXECUTIVE SUMMARY 
The NJDOT created a brand-new unit in the Bureau of Aeronautics to pursue the benefits 
of innovative drone technology. The new unit (called the UAS Program) required startup 
funding for equipment and training to support the evaluation of transportation missions. 
Funding through the Federal Highway Administration (FHWA) State Transportation 
Innovation Council (STIC) Incentive program provided the equipment required for field 
operations and included training for an initial cadre of 10 UAS Remote Pilots.   
 

LIST OF ACRONYMS 
AGL - Above Ground Level  
ATC - Air Traffic Control  
BOA - Bureau of Aeronautics 
CAI - Center for Accelerating innovation 

CFR - Code of Federal Regulations  
COA  - Certificate of Waiver or Authorization  
FAA - Federal Aviation Administration 

FHWA - Federal Highway Administration  
HMLP - High Mast Light Pole 
ICAO - International Civil Aviation Organization  
NAS - National Airspace System  

NJDOT - New Jersey Department of Transportation 
NJIT - New Jersey Institute of Technology 

RPIC - Remote Pilot in Command 
STA - State Transportation Agency 

STIC - State Transportation Innovation Council 
sUAS - Small Unmanned Aircraft System 

TFR - Temporary Flight Restriction  
TMC - Traffic Management Center 
UAS - Unmanned Aircraft System  

  

INTRODUCTION 
The use of drones by public sector agencies such as the New Jersey Department of 
Transportation (NJDOT) is progressing at an exponential rate. Each state has funded 
ground breaking research and is expanding their Unmanned Aircraft System (UAS) 
capability with limited funding and guidance. 

In 2016 the Division of Multimodal Services sent a survey to all NJDOT Directors asking 
them to identify areas in their routine operations where UAS technology had the potential 
to improve safety and efficiency. The Bureau of Aeronautics (BOA) UAS Program was 
then able to develop several potential use cases to fly missions in support projects such 
as: 
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a. Traffic Management 
b. Structural Inspections 
c. Crash Scene Documentation 
d. Periodic real-time assessment of crew performance on the job 
e. Check for flooding post storm or drainage issues pre storm 
f. Drainage outfall inspections 
g. Inspect for Right of Way Incursions 
h. Pre-construction surveys 
i. Supplemental project data for presentations to local municipalities 
j. Photos to supplement project reports 

  

STIC PROCESS 
Funding provided through the FHWA STIC Incentive program enabled the purchase of 
UAS equipment and training to establish a new unit within the Bureau of Aeronautics 
(BOA) called the UAS Program. This incentive funding provided the initial equipment and 
training funding required to establish the NJDOT UAS Program. 

STIC resources foster a culture for innovation and help develop innovations into standard 
practices in their States. Through the program, funding up to $100,000 per State per 
Federal fiscal year is made available to support or offset the costs of standardizing 
innovative practices in a State Transportation Agency (STA) or other public sector STIC 
stakeholder. The program is administered by FHWA’s Center for Accelerating Innovation 
(CAI). 

GOALS AND OBJECTIVES 
To provide the initial equipment and training required to establish the NJDOT UAS 
Program. 

PROJECT ABSTRACT 
The State Transportation Innovative Councils (STIC) Incentive program funding will 
enable the New Jersey Department of Transportation’s (NJDOT) to purchase sUAS 
(small Unmanned Aircraft Systems) and tablet computers to be operated by the Bureau 
of Aeronautics. NJIT and Rutgers University have conducted studies to determine the 
feasibility of using small Unmanned Aircraft Systems to assist our Bridge Inspection and 
Traffic Management teams.  NJDOT Directors responding to our recent survey have 
identified a number of additional areas in their operations where sUAS technology has 
the potential to improve safety and efficiency in their routine operations. 

They include: 

a. Bridge Inspection 
b. High Mast Light Pole Inspection 
c. Traffic Management 
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d. Crash Scene Documentation 
e. Emergency management 
f. Identify areas of large potholes or longitudinal joints that are separating.  
g. Identify areas of litter or vegetation needs.  
h. Periodical assessment of performance by crews on the job. Live. 
i. Check for flooding post storm or drainage issues pre storm. 
j. Monitor pre winter storm brine spreading. 
k. Monitor during storm; position of resources. If possible? 
l. Bridge inspections. 
m. Bridge scouring monitoring post storm. 
n. Better identify vegetation in need of spraying during spring campaigns to stop 

vegetation spread.  
o. Identify center barrier hits and guiderail hits.  
p. Drainage outfall inspections.  
q. Normal, IR or thermal images of concrete surfaces to identify spalling.  
r. Inspection or Drainage outfalls. 

Project Description 
The research from NJIT and Rutgers indicate that utilizing this innovative technology will 
improve safety and efficiency while reducing costs. Initially we plan to start integrating this 
technology into conducting bridge inspections and traffic incident management. Based on 
that experience we will systematically advise and assist the other Directors to integrate 
sUAS technology into the operations they identified above. (See items a. through r.) The 
Multi-Modal Division is creating a policy regarding the use of sUAS. Two examples follow. 

1. Traffic Management 

sUAS are being considered to help with accident investigations by mapping the 
entire crash scene from above. The quicker the scene can be mapped the faster 
the accident can be cleared to reduce congestion. A live video feed from the drone 
can also be sent to the NJDOT Traffic Operations center in real time to monitor 
congested highways and assist in providing alternate routes. 

2. Bridge Inspections 

The use of a sUAS to aid high mast inspections and under deck bridge inspections 
will be trialed to improve the quality of routine inspections. This will enable us to 
gather data that cannot be readily obtained without expensive access methods. 
Defects can be identified and viewed with a level of detail equivalent to a close-up 
photo. The safety risks associated with traffic control and working at height can be 
minimized with a drone. The risk of having NJDOT personnel working under a 
bridge deck while over a waterway can also be eliminated. 

Develop Guidance 

• Implement inspection-specific sUAS technology into NJDOT applications. 
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• Explore the use of a sUAS in the planning of an inspection. 
• Incorporate sUAS technology into actual inspections. 
• Compile a best practices document. 
• Provide guidance in drafting state sUAS policies and procedures. 

Standards and Specifications 
The FAA regulations under 14 CFR Part 107 outline the minimum training and 
certifications required to operate a sUAS, however, New Jersey is a densely populated 
state with a uniquely complicated airspace structure. NJDOT operations are near active 
roadways so a clear set of standards and specifications will need to be developed to 
ensure a high degree of safety. 

Implement System Process Changes 
While UAS cannot replace many of the current activities that NDOT performs, it can 
greatly enhance them both from a safety and technical point of view.  

Organize Peer Exchange 
NJDOT Aeronautics is establishing a peer partnership with the Aviation sections in 
several other states. We will combine our knowledge and experience to develop a set of 
best practices with the following states; 

• Kansas 
• North Carolina 
• Florida 
• Georgia 

End Result  
sUAS will increase safety and save time while reducing costs in the following areas: 

For Traffic incident Management: 

• To map an accident scene to assist crash investigations to clear roads faster 
• To provide a “bird’s eye view” for monitoring congestion in remote areas 
• To provide the Traffic Management Operations Center with better information for 

decision making.  

For Bridge Inspections: 

• To eliminate the safety risk to NJDOT personnel performing high mast 
inspections 

• To eliminate the safety risk to NJDOT personnel performing under deck bridge 
inspections 

• To provide inspection detail that effectively replicates some of the detail learned 
through use of snooper trucks without the traffic control requirements and at signifi-
cantly lower cost in equipment and traffic control needs. 



8   

Other efficiencies will be investigated as we actively employ our innovative sUAS 
technology to assist other NJDOT Divisions. 

Applicant Information 
Glenn G. Stott 
Division of Multi-Modal, Bureau of Aeronautics 
1035 Parkway Avenue 
Trenton, NJ 08625 
Phone : (609) 963 - 2100 
 

Funding Request 
$59,945.00 

Quantity: Five sUAS (drones)   

This cost is based on estimates equipment similar to the following: 

Quantity Equipment Description Cost 
One Hexacopter Drone, ready to fly including Gimbal 

Mounting Bracket 
$7,000 

One Gimbal Mounting Connector $199 
One RTK-G + Datalink Pro Pack $4,999 
One A3 Upgrade Kit $460 
One Gimbal, RAW capable Camera MFT 15mm $1,999 
One Two set of Intelligent Flight Batteries (6PCS) $1,598 
One Custom Protector Hard Case   $1,100 
Two Mini Tablets (Tablet App is part of the Navigation 

system) 
$540 

Four 256 GB Memory Cards  $800 
   

Three Professional Quad Copters ready to fly with Hi-Res 
RAW Capable Camera and 3-axis gimbal 

$14,997 

Twelve 64GB Memory Cards $600 
Three Intelligent Flight Batteries $477 
Three Mini tablets $747 
Three Three sets of cables and accessories $450 

   
Three Sets of professional pixel mapping software to convert 

drone images in order to deliver highly precise, 
georeferenced 2D maps, 3D models, Orthomosaic 
maps, volumetric, or GIS data with survey grade 
accuracy 

$8,000 

Four Remote Pilot in Command training ($3,495/person) $13,980 
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Quantity Equipment Description Cost 
One Training sUAS with obstacle avoidance, subject 

tracking technology, dual compass, dual IMU, a Pro 
Travel Case, 3 Intelligent Batteries total, and Triple 
Parallel Charger. 3 Axis stabilized camera with 12MP 
still shot and 4K video at 30 fps. 

$1,600 

One Aeronautical Knowledge Test $399 
  

TOTAL 
 

$59,945 

The repair and future maintenance costs will be borne by the NJDOT.  The 20 percent 
matching share for the funds will also be borne by the NJDOT. 

Eligibility and Selection Criteria 
NJDOT is eligible to apply for and receive funding. NJDOT recently received STIC 
Incentive Program funding for a Data Driven Safety Analysis initiative; however, enough 
remains to fund this project in FY 17. The project is eligible under 23 USC for 
Construction. The project is ready within 6 months to receive funds. Innovation aligns with 
the stated TIDP goal.  The innovation is being utilized by Michigan’s Department of 
Transportation. The NJDOT Division of Multimodal is currently not utilizing this technology 
routinely. NJDOT will be happy to participate in monitoring and evaluation activities and 
will be willing to share the process, benefits and lessons learned with regards to this 
innovation. We are seeking federal participation in funding this proposal through the State 
Transportation Innovation Council (STIC)’s e-Construction Incentive.  

TRAINING PROGRAM 

PURPOSE OF TRAINING 
1. To increase the staff capability of the Bureau of Aeronautics to support a wider 

range of Division requests.  
2. To infuse UAS knowledge and expertise throughout the NJDOT Divisions to 

expand the internal knowledge of UAS regulations and capabilities.  
3. To standardize operational methods and practices for all personnel.  

Most UAS training vendors offer Computer Based Training or online preparation courses 
for the FAA Part 107 written test. A single written exam may be adequate for certain 
academic subjects, but UAS Remote Pilot training must also include practical training to 
ensure the risk management objectives of the department are achieved.  

Practical UAS training for transportation missions was a brand-new concept that was 
previously not available through the normal channels of NJ state contract vendors. New 
curriculum was developed by the NJDOT UAS Program and delivered through a 
consultant with funds from the STIC grant. 
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CURRICULUM 
The curriculum has two sections. The first is the Initial Course which is based on FAA 
Part 107 and includes practical training and skill building exercises. The second section 
is Recurrent Training which is taken after the initial course to maintain a high level of 
knowledge and practical skills.  

INITIAL TRAINING CANDIDATES 
The ten NJDOT candidates nominated by Division Directors for the Initial Course were: 

 Division Name 
1. UAS Program Glenn Stott 
2.  UAS Program Koree Dusenbury 
3. Construction Project Mgmt Ashley Davis 
4. Traffic Operations Dennis Caltagirone 
5. Traffic Operations Elizabeth Falcon 
6. Emergency Mgmt Richard Crockett 
7. Aeronautics Gerard Leipfinger 
8. Aeronautics Christropher Rinaldi 
9. MultiModal William Henderson 

10. MultiModal Shadman Mohammed 

INITIAL TRAINING 
The four-day UAS Initial Training Course was held in Ringoes, NJ from Sep 18th – 21st, 
2018. Several New Jersey State agencies were very interested in this training program 
because the NJDOT is regarded as having a leading role in the implementation of UAS 
technology. Observers from the New Jersey State Police, NJ Department of Corrections, 
and the NJ Office of Homeland Security & Preparedness were invited to observe the 
training sessions from the back of each class. They were not provided training materials, 
did not receive course credit, nor were they permitted to participate in any training 
activities. 

Initial training is designed in three phases. The first two phases were designed to be 
generic packages that could be used as a template for all NJ state agencies. Below are 
the three distinct phases of UAS Initial training for NJDOT employees: 

Phase I FAA Part 107 Certification 
Phase II Best Practices & Practical Training 
Phase III a Skill Building Training 
Phase III b Mission Specific Training 
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INITIAL TRAINING PHASE I 
a. Phase I - FAA Part 107 Certification 

The first component of training is to learn the pertinent FAA UAS regulations and 
then successfully pass the 14CFR Part 107 written test for FAA certification. 
 

i. FAA Part Regulations 
ii. National Airspace System and Sectional Charts 
iii. Operations near aviation facilities 
iv. Aviation Weather 
v. Loading and Performance 
vi. Human Factors, Crew Resource Management 
vii. Emergencies and contingencies 
viii. UAS Maintenance 
ix. Practice Exam and FAA test 

 
 

 
Figure 1.  Phase I Ground School Training 

 

INITIAL TRAINING PHASE II 
Phase II consists of best practices and practical training. This practical training phase is 
designed to supplement the trainee’s academic knowledge with skills and hands-on flight 
experience such that the trainee can safely fly without supervision. These skills shall 
include, but are not limited to the following: 

 
i. Pre-Mission Planning 
ii. Site Survey and Risk Assessment 
iii. PreFlight equipment checks 
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iv. Personnel Mission briefing 
v. Take off/Landing and basic flight maneuvers 
vi. Camera controls and software 
vii. Recordkeeping 
viii. Data Management 
ix. Pre Mission and Flight planning 
x. OnSite survey and mission briefings 
xi. Battery Technology and Charging 
xii. Operations and maintenance 
xiii. Photo and Video production  
xiv. Waivers and Authorizations 
 

 

 
 

 

 
Figure 2.  Phase II Equipment Inspection 
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Figure 3.  Phase II Checklist Preparation 

 

 

 
Figure 4.  Phase II Battery Change for Quick Turnaround 
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Figure 5.  Phase II Almost Ready for Takeoff 

INITIAL TRAINING PHASE III 
Phase III training must be conducted in a controlled environment that allows a trainee to 
concentrate on the current task in an area that does not endanger other personnel or 
property. The training area must also be free from the potential to create driver 
distractions or congestion. The busy NJDOT office complex in Ewing, NJ is in FAA Class 
D airspace and lies beneath the final approach for Runway 34 at Trenton Mercer Airport. 
An agreement was reached with the NJDOT Operations unit to utilize their facilities and 
Class G airspace at the Bordentown Training Center.   

 



15   

 
Figure 6.  NJDOT Bordentown Training Center 

 

Phase III training has two parts: Skill Building and Mission Specific. 

a. Phase III a - Skill Building 

The newly certified UAS Remote Pilot will be assigned a mentor and authorized to 
practice their UAS flying skills without requiring an instructor to be present. A visual 
observer is still mandatory. 

 

i. Using a UAS simulator, students will practice quadcopter flying in a controlled 
indoor environment 

ii. Students will perform a preflight and configuration checks 
iii. Students will present a Mission brief 
iv. Student will fly and perform depth-perception exercises 
v. Student will use the drone camera to capture photos and video 
vi. Student will plan and fly an autonomous flight. 

 

b. Phase III b - Mission Specific  

This training is mission specific to the Division’s objectives. The skill and proficiency 
required to fly over a marshland at high altitude is distinctly different than the skills 
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required for an under-deck bridge inspection. This training will likely be developed 
and conducted within NJDOT.    

 

i. Traffic Incident Management  
ii. Structural Inspections 
iii. Aerial 3D Corridor Mapping 
iv. Emergency Response Assessment 
v. Real-time Construction Project Monitoring 
vi. 3D Reality Modeling 
vii. Landfill Volume Calculations 

 

 

RECURRENT TRAINING 
 

Recurrent training is only conducted for graduates of the initial course. It is defined as the 
training required to maintain an employees’ high level of knowledge and practical skill 
over time. It is conducted at periodic time intervals,, such as annually, and should consist 
of: 

 

1. A written UAS systems exam 
2. An Oral Exam regarding emergency procedures  
3. An oral delivery of a mission briefing  
4. Demonstration of practical skills  

 
Remote Pilots must also fly or practice three UAS missions every 90 days. If they do not 
meet the three-mission requirement, a demonstration of practical skills is required before 
assuming the duties of a Remote Pilot for the NJDOT. 
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USE CASE DEVELOPMENT 
 

The primary focus of use case development is for Traffic Management and Structural 
Inspections 

1. Traffic Management: The Route 495 Project 
 
An example of a Traffic Management use case was the Route 495 Bridge Construction 
(NJ 495 Project) in Secaucus, NJ. 

This section of Route 495 leads into the Lincoln Tunnel towards NYC and is one of 
the busiest roadways in the country. Urgent bridge repairs required several detours 
and the closure of two out of four lanes. The challenge for the Traffic Operations 
Division was to continually refine their traffic operations plan to maximize traffic 
throughput. Traditionally a high-level overview for a project of this magnitude would 
require the use of a manned helicopter because traffic cameras have a limited field of 
view over a large area. The project area lies within Class Bravo airspace and manned 
helicopters are a more expensive option than a UAS team.  

Both the photos below were taken from exactly the same horizontal location. The only 
difference is the height of the camera Above Ground Level (AGL).  Figure 7 shows the 
field of view from a traffic camera mounted on a 50-foot mast compared to the UAS 
flying at 400 feet in Figure 8. 

 

 
Figure 7.  Traffic camera field of view from a 50-foot mast 
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Figure 8.  View of from a UAS at 400 feet 

 

The UAS Program was tasked to enhance the situational awareness of the NJ 495 
Command Post and the Woodbridge Statewide Traffic Management Center (TMC) by 
providing live video coverage of the entire project area.  

Both Inspire 2 drones purchased through STIC funding flew dozens of missions in 
support of the NJ 495 project. Flights were conducted continuously at 400 feet AGL 
between 6:00am to 9:30am, and from 3:30pm until 7:00pm. The drone provided nearly 
continuous live-streaming video to the TMC during those peak time periods. It was 
nearly continuous because the UAS landed every 25 minutes for a fresh set of 
batteries. A daily flight summary video was also provided to the Director of Traffic 
Operations and the Director of Communications. 

Overall, the Director of Traffic Operations and the TMC Manager were very satisfied 
with the data and situational awareness provided by the UAS Program.  

2. Structural Inspections 

See the High Mast Drone Inspection white paper attached as Appendix A. 

3. Crash Scene Documentation 
 
See the NJIT ITS Resource Center Final Report attached as Appendix B titled, 
Standard Operating Procedure for the Safe Operation and Maintenance of UASs for 
Traffic Operation and Traffic Incident Management. 
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LESSONS LEARNED 
1. Take-off and Landing Pads 

Many take-off and landing areas in the transportation industry are located in 
environments containing dust, dirt, leaves, sand, or loose debris. Even a small UAS 
can create enough down wash from the propeller blades to stir up a cloud of 
contaminants. These contaminants will coat the UAS in a fine layer of dust and can 
damage the leading edges of the propeller blades. The NJDOT sign shop created 30 
inch by 30-inch landing pads made out of white plastic that is 3/16 inch thick. They are 
placed on the ground and ensure that small quad copters can be operated in a more 
sterile environment. Landing pads can also give a quick reference for the relative size 
of objects because they provide a 30-inch scale that can be seen in deliverable  

Powering up a quad copter on uneven ground could cause the camera and gimbal 
assembly to strike the ground during the power-on self-test sequence. Using a landing 
pad on uneven ground offers a perfectly flat surface to prevent this from happening.  

2. Importance of Checklists 
 

The aviation industry has demonstrated the importance of checklists to ensure that a 
complex series of critical tasks are conducted efficiently, thoroughly, and in the correct 
order. NJDOT has developed several operational checklists based on this proven 
concept. A sample set of checklists are provided in the Best Practices section. 

 
3. Thorough Briefing 

 
The Remote Pilot in Command must deliver a thorough briefing in a standardized 
format to ensure that all participants are familiar with the mission. The briefing should 
outline all mission parameters and include the duties and responsibilities of everyone 
present. A sample of a briefing is provided in the Best Practices section. 

 

BEST PRACTICES 
 

1. Checklists are tailored to a specific model of UAS. Best practices include strict 
adherence to the manufacturer’s stated specifications and limitations, and must 
incorporate the emergency procedures recommended for that specific model of UAS. 
The following are examples of a set of quadcopter operational checklists: 
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Preparing for Flight 
Pre-Flight Checklist 
Choose Staging Point……………………………..….…..……………..Aircraft in Clear Area 
Assemble UAS 
Legs……………………………………………….………………………..…………Installed 
Props……………………………………………………………….….White/White. Red/Red 
Cameras…………………………….………………............................................X5S installed 
SD Card………………………………………………………….………………....Confirmed 
SD Card …………………………………………………………..…………………..Installed 
Camera………………………………………….…………………A (Auto) Correct Exposure 
Batteries…………………………………………..…………………...Odd(Left)/Even(Right) 
Check for structural damage 
 
Manage Settings 
Flight Mode………………………………..………………………………………………..P 
RTH………………………………………………………..………………....Set (Max 100m) 
Max Altitude……………………………..………………..……………..…..Set (Max 120m) 
Max Distance………………………………………………………..……….Set(Max 1200m) 
Compass…………………………………………………………………..………...Calibrated 
SD Card……………………………………………………..………………………Formatted 
Batteries…………………………………………………………………………………Paired 
 
Crew Briefing  
Roles & Responsibilities……………………………………..……………Roles, expectations 
Discuss location…………………………………..….explain why this is the selected location   
Safety concerns……………………….….………………………….………Discuss obstacles 
Mission & deliverables…………….……………………….…Discuss route of flight and why  
Weather……………………………………………………………....…All aspects of weather 
Current Airspace…………………………………............………………………….…..Check 
Standard Call outs……………………………………………………..Go through all of them 
Sterile Cockpit……………………………………………………………….………….Check 
Emergency Procedures…………………….………………………RTH, Safeguards, settings 
Questions?................................................................................................. 
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Normal Takeoff 
Auto Takeoff 
Aircraft Status Bar……………………………………..……………… …Ready To Go (GPS) 
Motors……………………….…………………..…Press Sticks in downward to Start Motors 
Homepoint………………………………………………………..……Verified Set as Desired 
Clear Airspace…………………………….………………….………….…”Clear Airpspace” 
“TAKE OFF”………………….………..……Tap Up Arrow( ) to Loiter Loiter 1.5M Height 
 
Manual TakeOff 
Aircraft Status Bar………..……………………….…………………….….Safe to Fly (GPS) 
Motors………………………..………………………………………………..…………Start 
Homepoint………………………..……………………………………..Verify Set as Desired 
“TAKE OFF”……………………………………..………………..Slowly Push Left Stick up 
Transformation Switch……………………………………………..………………………UP 
Dual Controller- 
Single Controller- 

Normal Landing 
 

Returning to Home………………………….…………….…………….”Returning to Home” 
Landing Area……………………………………..………….Check Clear and Safe of People 
Gear Down…………………….…………………………………..………………Gear Down 
Gimbal up………………………………………………………………....……..”Gimbal Up” 
“LANDING”………………………………….………………………..……..…”LANDING” 
Power Off aircraft………………………………………………..…...”Powering off Aircraft” 
  
If in Automatic Mode 
Landing Area…………………………………….……….….Check Clear and Safe of People 
“LANDING”…………………………………….……….….…Transformation Switch Down 
“LANDING”………………………………..……………………...…………Tap up arrow( ) 
 

Quick Turn Around 
 

Pilot Flying 
UAV……………………………………………………………………..………Take Control 
No fly zone(s)………………………………………………..……...…………….Re-Verified 
Pilot non Flying/Observer 
Map…………………………………………………..……...Displayed and centered on UAV 
Telemetry………………………………….…………….………………………….....Verified 
GPS lock & precision………………….……………………………………………...Verified 
Battery power……………………….…………………………………………Minimum 70% 
Control camera picture…………………….…………...…….Verify using on screen controls 
Remote Control……………………………………………….…………..Re-Verify Installed 
Homepoint…………………………..…..Set – Open flat ground, clear of people or obstacles 
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Landing for Battery change and Quick Departure 

 
Complete After Landing Checklist 
Depleted Batteries………………………………………………………..…………...Remove 
Replacement Batteries…………………………..…...Securely attached, inserted until “click” 
Batteries………………………….………………….……………….Fully loaded above 80% 
Copter………………………………………....POWER ON (wait for self-check to complete) 
Short music……………...…………………………...…………………………………Played 
RC Status LED………..……………………………………………………...……….GREEN 
Copter Status LED…….………………………………………………………Blinking Green 
RC and Tablet…………..…………………………...Connected and DJI Pilot App Launched 
Pilot App………………………………….……….….Set and verify desired flight parameter 
Compass…………….……………………...………………………………….……Calibrated 
 
Do not attempt to engage motors yet 
Pilot Flying 
UAV………………………………….….……………………...…….………….Take Control 
No fly zone(s)………………………….…………………………...…..………….Re-Verified 
Pilot non-Flying/Observer 
Map………………………….….……………………….…...Displayed and centered on UAV 
Telemetry……………………….………….……………………………………….....Verified 
GPS lock & precision…………………………………….…………………………...Verified 
Measured altitude versus accrual altitude (from Maps)…………………….………...Verified 
Battery power………………………………………………………….………Minimum 70% 
Data and video Links……………………………………………….……………………Alive 
Control camera picture…………………….………………….Verify using on screen controls 
Remote Control…………………………………….….…………………..Re-Verify Installed 
Homepoint…………………………..…...Set – Open flat ground, clear of people or obstacles 
 

After Landing 
 

Remote PIC………….………….……………….………….……………”Power aircraft Off” 
VO……………………………....…………….………………………”Powering aircraft Off” 
Batteries……………………….……..…………………Disconnect, Temperature check, Log 
Motor temperatures……………………………………………………………………...Check 

 
Disassembly and Store Checklist 

Propellers…………………………………………………...…………………………Remove 
Camera and Gimbal……………………………………………Removed, cleaned, and Stored 
Copter……………………………………………...………………….………….Travel Mode 
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2. Standardized Crew Briefings 
  

The RPIC should discuss the following topics during a mission briefing: 

i. Crew roles and responsibilities 
ii. Flight location   
iii. Safety concerns (obstacles, wires, traffic, radio interference, etc.) 
iv. Current and forecast weather conditions 
v. Current airspace (including flying under a COA) 
vi. Review the flight profile and deliverables 
vii. Review the NJDOT standard callouts 
viii. Review sterile cockpit procedures 
ix. Review UAS controller contingency settings (max alt, max distance, RTH 

settings, low battery warnings, etc.)  
x. Review emergency procedures 
xi. Answer questions 

A sample mission briefing for the inspection of a high-mast tower near a major highway 
is as follows: 

i. Crew roles and responsibilities:  
“Hi everybody, this is the briefing for UAS Mission number 19-140. I am 
Glenn, the RPIC, and I am responsible for the safe operation of this flight 
with the assistance of John as our visual observer (VO). The VO is the 
crewmember responsible for keeping the UAS in sight at all times and 
notifying us of potential safety issues during the flight.  Bill is the 
structural engineer who will be operating the camera and directing the 
UAS into proper positions to conduct the evaluation.” 

ii. Flight location:  
“We will be flying this mission in Hamilton, NJ on Route 130.” 

iii. Safety concerns (obstacles, wires, traffic, radio interference, etc):  
“There are two high-tension power lines to the west and east of the 
mission area. Keep an eye on Route 130 traffic to ensure we aren’t 
creating a distraction or causing congestion.” 

iv. Current and forecast weather conditions: 
“The temperature is 75 degrees, the sky is overcast at 1600 feet, and 
the wind is 220 degrees at 10 knots.” 

v. Current airspace (including flying under a COA):  
“We are in Class G airspace.” 
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vi. Review the flight profile and deliverables: 
“Our goal today is to inspect four high mast light poles near the highway. 
We will be conducting four flights today gathering high-definition 
photos.” 

vii. Review the NJDOT standard callouts:  
“I am going to review the standard verbal callouts.  The VO will 
acknowledge each command by repeating it during the mission. 
• ‘Power on Aircraft’: The VO will turn on the aircraft and I will load the 

mission commands. 
• ‘Clear Airspace’: The VO will ensure the takeoff area is clear of any 

potential threats during the takeoff. 
• ‘Taking off’: After hearing the response to “take off” from VO, I will 

take off. 
• ‘Controllability check’: I will check to ensure the aircraft is properly 

executing the maneuvering commands from the remote control. 
• ‘Landing gear up’: I will raise the landing gear, if applicable. 
• ‘Climbing 50, 100, …’ (every 50 ft.): I will say the UAS altitude every 

50 ft. until the mission altitude. 
• ‘Proceeding to mission’: I will start flying the aircraft to the mission 

location. 
• ‘Battery Call out (every 10%)’: I will read the remaining battery 

percentage every 10%. The aircraft must be on the ground with no 
less than 20% battery remaining. 

• ‘Returning home’: Either when the mission is complete or the battery 
percentage reaches 30%, I will command the aircraft to start 
proceeding home.  I will stabilize the aircraft in a hover approximately 
15 ft. above the landing site. 

• ‘Gear down’: I will activate ‘gear down’. 
• ‘Gimbal up’: I will raise the camera gimbal. 
• ‘Landing”’: I will commence a descent to touchdown. The VO will 

monitor potential hazards to ensure a safe landing. 
• ‘Going around’: If anyone observes a hazard during landing, he/she 

will call ‘Go around’ and I will repeat ‘going around’.  I will 
immediately initiate a climb to a safe altitude.  Once at a safe altitude, 
we will discuss the hazard and attempt another landing. 

• ‘Power off aircraft’: The VO turns off the UAS.” 

viii. Review sterile cockpit procedures:  
“The sterile cockpit procedure is in effect once the “clear airspace” 
command is given.  This means that only conversations essential to 
safely complete the mission are permitted.”   
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ix. Review UAS controller contingency settings (max alt, max distance, RTH 
settings, low battery warnings, etc): 

“I have set the ‘return-to-home’ maximum altitude to 300 ft in the event 
of a lost link.  I have set the controller to a maximum altitude of 125 ft 
and a maximum distance of 1000 ft The low battery warning is set at 
30%, and the critical battery warning at 20%. The compass is calibrated, 
and the SD card is formatted.” 
 

x. Review emergency procedures: 
“In case of an emergency, we will utilize the following emergency 
procedure: 
• I will announce the emergency. 
• We all remain calm. 
• In case of Loss of Power, I will try to regain control of the UAS. 

Everybody should maintain visual contact with the UAS. 
• In case of an airspace intrusion, I will suspend the operation and 

maneuver or land to avoid the conflict.  
• In case of a flyaway or loss of control, I will try to put the aircraft in 

‘return-to-home’ mode. If the aircraft is going to enter controlled 
airspace, I will contact ATC immediately. 

• In case of any impending impact causing injuries, the VO will call 911 
and I will notify the NJDOT Bureau of Aeronautics.” 

xi. Answer questions: 
“Briefing complete. Any questions?” 

 
3. Driver Distraction and Congestion Mitigation  
 

Road side UAS operations have a higher potential to distract passing motorists when 
the UAS is flying low, slow, or in plain view. 
Keep the UAS out of plain view as much as possible during assembly and daily 
equipment checks. 
Place staging vehicles strategically to block the view of the take-off and landing pad 
to passing motorists. Two vehicles are better than one and will shield the view from 
both directions. 

Make use of the natural terrain and surrounding structures to shield the takeoff area from 
being observed by passing traffic.  
On initial take-off fly climb to approximately four feet for an airborne equipment check. 
Four feet is suggested so the UAS is below the roof line of the staging vehicles and not  
in full view to traffic. 
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From four feet climb rapidly to an altitude of at least 100 feet. The higher the altitude of 
the UAS the smaller it will appear from the ground. A higher altitude also presents a higher  
viewing angle which further assists by keeping the UAS above a driver’s normal field of 
view. 
Ensure that Visual Observers are continually monitoring traffic for signs of distraction and 
congestion. Passing motorists are somewhat used to seeing staging vehicles and 
personnel in reflective vests so some slowing of traffic is to be expected. The known 
presence of a UAS operation may lead to more curiosity and distraction that a routine 
roadside maintenance crew. This can slow down traffic flow and quickly lead to 
congestion. Slow moving traffic has a higher potential for distraction because drivers have 
more time to focus on what’s happening in the work area.    
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QUANTIFIABLE BENEFITS 
 

In 2018 the department commissioned a white paper to provide a comparative analysis 
of the various methods for conducting the structural inspections of 244 High Mast Light 
Poles (HMLP).  

The traditional inspection approach requires an initial inspection of high mast light 
poles by two engineers with binoculars. If any potential defects are noted, a second 
inspection using a bucket truck is required. Depending on the location of the pole, the 
secondary inspection may require a shoulder or lane closure and disturbance of a 
guiderail with associated impacts on highway safety and efficiency, personnel time and 
cost. The UAS inspection approach has a higher time requirement and cost during the 
initial inspection phase but eliminates the need for a secondary inspection and any 
associated traffic or safety impacts, leading to an overall cost savings. Finally, these 
approaches are briefly compared to a prior bucket truck approach which required a bucket 
truck for every high mast light pole initial inspection in the state. 
 
A traditional, ground-based asset management approach was compared against UAS 
technology across four project evaluation criteria: safety, efficiency (highway and data), 
time, and cost. 
 
A comparative analysis is depicted in Figure 9. A copy of the complete report is attached 
as Appendix A: Structural Inspection. 
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Note: * Assumes 10% of high mast light poles require a secondary inspection using the traditional 
approach. 

Figure 9.  Summary of UAS Benefits/Costs 
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CONCLUSION 
 

The field of UAS technology for the transportation industry is rapidly evolving as State 
DOTs take advantage of the safety, efficiency, and cost savings this technology can 
provide. 
 
Generous funding through the STIC incentive program has provided the training and 
equipment needed to jump start the new NJDOT UAS Program in the Bureau of 
Aeronautics.  The unit has created policies, procedures, and many best practices through 
lessons learned, and has institutionalized UAS technology under EDC-5. The program 
continues to flourish and has become one of the leading state DOT UAS programs in the 
nation.   
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APPENDIX A: STRUCTURAL INSPECTION  
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APPENDIX B: STANDARD OPERATING PROCEDURE FOR THE SAFE 
OPERATION AND MAINTENANCE OF UAS FOR TRAFFIC OPERATION 
AND TRAFFIC INCIDENT MANAGEMENT 
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