[bookmark: _rkbb0wafblf9]Module 11 Study Guide: Specialty & Organizational Programs and Fleet Management
[bookmark: _71wdjja572ri]1. Module Overview & Learning Objectives
Module 11 focuses on advanced commercial applications, specialized enterprise payload operations, organizational compliance administration, and fleet-level management. It bridges standard FAA Part 107 remote pilot operations with large-scale organizational oversight, multi-aircraft program management, and complex industry-specific workflows.
[bookmark: _j3fw7vfpp4ez]Module Parameters
· Recommended Time Allocation:  10 Hours (Guided instruction, simulation, LMS coursework, and audit lab exercises).
· Delivery Modality:  Blended (Asynchronous LMS, live/virtual instruction, practical compliance exercises, and fleet simulation labs).
· Course Credential Track:  Drone Program Compliance Officer / Advanced Commercial UAS Operator Specialty Endorsement.
[bookmark: _co3abjvp0glr]Core Learning Objectives
1. Specialty Vertical Competency:  Identify operational, regulatory, and technical requirements across primary commercial drone verticals (photogrammetry, construction, inspection, thermal imaging/SAR, multispectral ag, media, and public sector).
2. Organizational DroneZone Administration:  Manage enterprise FAA DroneZone accounts, user permissions, device inventories, authorizations, and operational waivers.
3. Fleet Maintenance & Battery Tracking:  Establish robust flight, discrepancy, maintenance, and battery health logging systems to preserve airworthiness.
4. Program Compliance Auditing:  Conduct quarterly internal compliance audits, manage pilot qualification matrices, verify subcontractor compliance, and enforce risk escalation pathways.
5. Record Retention & Recurrency Management:  Implement the 24-calendar-month FAA aeronautical recency tracking system with automated warning triggers at 18, 21, 23, and 24 months.
[bookmark: _1b62c3cpke7v]Required Student Work & Artifacts
· Specialty Pathway Plan:  A documented operational roadmap tailored to a specific industry vertical (e.g., mapping, inspection, public safety).
· Organizational Compliance Audit Exercise:  A hands-on audit evaluating an enterprise drone program’s registration, pilot recency, waiver library, and discrepancy logs.
· Module Scenario Examination:  Scenario-based evaluation assessing program governance and operational decision-making (Minimum passing score: 80%).
[bookmark: _a08q6bs2frl1]2. Enterprise Payload & Specialty Vertical Operations
Commercial UAS operations extend far beyond basic visual aerial photography. Enterprise programs require specialized payloads, sensor integration, and strict adherence to industry-specific regulatory boundaries.
+-----------------------------------------------------------------------------------+
|                        ENTERPRISE SPECIALTY VERTICALS                             |
+-------------------+----------------------------------+----------------------------+
| Vertical          | Primary Sensors & Payloads       | Core Operational Focus     |
+-------------------+----------------------------------+----------------------------+
| Photogrammetry &  | High-resolution RGB, RTK/PPK GNSS| Survey-support boundaries, |
| Survey Support    | ground control frameworks        | orthomosaics, 3D meshes    |
+-------------------+----------------------------------+----------------------------+
| Agriculture &     | Multispectral, hyperspectral,    | NDVI vegetation index,     |
| Environmental     | thermal imaging sensors          | crop health, canopy state  |
+-------------------+----------------------------------+----------------------------+
| Public Safety &   | Dual thermal/optical imagery,    | Search & Rescue (SAR),     |
| Emergency Ops     | spotlights, loudspeakers          | hazmat, tactical situational|
|                   |                                  | awareness                  |
+-------------------+----------------------------------+----------------------------+
| Infrastructure &  | Radiometric thermal, high-zoom   | Structural integrity, grid |
| Construction      | visual, LiDAR payloads           | inspection, progress tracking|
+-------------------+----------------------------------+----------------------------+
| Cinema, Media &   | Gimbal-stabilized cinema cameras,| Operations over people,    |
| Entertainment     | heavy-lift airframes             | live broadcast, sports     |
+-------------------+----------------------------------+----------------------------+

[bookmark: _pzkzn5csxjiy]2.1 Mapping, Photogrammetry, and Survey-Support Boundaries
· Payloads & Methods:  Utilizes high-resolution RGB sensors combined with real-time kinematic (RTK) or post-processed kinematic (PPK) GNSS positioning to produce orthomosaic maps, digital elevation models (DEMs), and 3D point clouds.
· Survey Boundary Distinction:  Photogrammetric mapping for engineering or boundary definition often intersects with state-licensed professional land surveying (PLS) regulations. Remote pilots must ensure deliverables comply with legal survey-support boundaries and do not violate state licensing laws governing land boundary determinations.
[bookmark: _fl04twqby5np]2.2 Agriculture & Environmental Applications
· Payloads & Sensors:  Multispectral and thermal sensors collect narrow-band spectral data (Near-Infrared / NIR, RedEdge) to calculate normalized difference vegetation index (NDVI) ratings.
· Operational Scope:  Used for crop stress detection, irrigation analysis, canopy monitoring, and environmental impact assessments. Battery endurance and loading calculations must account for heavy sensor pods and environmental conditions like high ambient heat and density altitude.
[bookmark: _7t5r8dwo2zot]2.3 Public Safety & Search and Rescue (SAR)
· Payloads & Equipment:  Radiometric thermal imaging cameras (FLIR), high-power optical zoom lenses, searchlights, and drop-mechanism payloads.
· Operational Environment:  Emergency response operations often require rapid deployment in non-standard environments, thermal tracking of missing persons or heat anomalies, and close coordination with incident command systems (ICS). Operations must maintain strict deconfliction with manned public safety aircraft.
[bookmark: _68qtfkvx22al]2.4 Infrastructure & Construction Inspection
· Payloads & Methods:  High-magnification optical sensors, thermal sensors for electrical/insulation breach detection, and LiDAR for structural geometry modeling.
· Operational Focus:  Monitoring bridge structures, cell towers, power utility grids, and active construction sites. Requires strict site hazard assessment, mitigation of localized radio frequency (RF) interference near heavy infrastructure, and compliance with site safety controls.
[bookmark: _7z1jk54dmxs3]2.5 Media, Sports, Cinema, and Public Events
· Payloads:  Prime cinema camera housings, stabilized multi-axis gimbals, and live broadcast transmitters.
· Regulatory Compliance:  Frequently involves operations at night, over non-participating people, or over moving vehicles. Remote PICs must strictly evaluate Part 107 Category 1–4 Operations Over People rules or hold explicit FAA waivers/authorizations.
[bookmark: _4e6ccaotsg8k]2.6 Government Contracting & Public Sector
· Compliance Standards:  Government and defense contracting mandates rigorous operational security, compliance with National Defense Authorization Act (NDAA) equipment restrictions, auditable record-keeping, and specific organization management structures in FAA DroneZone.
[bookmark: _1faye5hn9u8]3. FAA DroneZone & Organizational Administration Management
Enterprise programs require centralized administrative control to maintain regulatory compliance across fleets, pilots, and jurisdictions. The  Drone Program Compliance Officer  manages the enterprise FAA DroneZone ecosystem.
                  +----------------------------------------------+
                  |         FAA DRONEZONE ENTERPRISE PORTAL      |
                  +----------------------------------------------+
                                         |
     +-------------------+---------------+---------------+-------------------+
     |                   |                               |                   |
+----+----+        +-----+-----+                   +-----+-----+       +-----+-----+
| User    |        | Aircraft  |                   | Airspace  |       | Accident  |
| Roles   |        | Inventory |                   | Approvals |       | Escalation|
+---------+        +-----------+                   +-----------+       +-----------+
| Admin   |        | Registrations|                | LAANC     |       | Initial   |
| Manager |        | Remote ID |                   | Waivers   |       | Assessment|
| Pilot   |        | Status    |                   | Approvals |       | FAA Portal|
+---------+        +-----------+                   +-----------+       +-----------+

[bookmark: _rhbtccjq4heq]3.1 Organization Account Roles & User Permissions
· Administrator:  Full system authority. Controls organizational billing, adds/deletes user profiles, registers aircraft, submits waiver applications, and assigns program permissions.
· Manager / Compliance Officer:  Oversees regional or vertical fleets, audits pilot credentials, updates maintenance records, reviews mission logs, and manages airspace filings.
· Pilot:  Individual operator profile linked to the organizational portal. Accesses assigned aircraft records, operational waivers, and logs flight hours.
[bookmark: _9q6so49dvocw]3.2 Inventory & Registration Controls
1. Aircraft Registration Management:  Every commercial sUAS weighing 0.55 lbs (250g) up to under 55 lbs must be individually registered under Part 107 in DroneZone for a $5 fee per aircraft.
2. Registration Display & Markings:  Registrations are valid for 3 years. The unique registration number must be visibly affixed to the exterior surface of the airframe prior to flight.
3. Remote ID Tracking:  DroneZone inventory records must state the Remote ID compliance pathway for every airframe:
4. Standard Remote ID:  Built-in broadcast capabilities.
5. Remote ID Broadcast Module:  External module attached to an older aircraft (must broadcast serial number mapped in DroneZone).
6. FAA-Recognized Identification Area (FRIA):  Operations restricted to specific pre-approved geographic zones if unequipped.
[bookmark: _4z1f3ihc6jex]3.3 Authorization and Waiver Library
An enterprise compliance officer maintains a centralized library containing:
· LAANC Authorizations:  Approved low-altitude authorizations near controlled airports (Class B, C, D, E surface areas).
· Part 107 Operational Waivers:  Formal FAA waivers granted under 14 CFR 107.200 (e.g., Beyond Visual Line of Sight / BVLOS, specific Operations Over People, altitude waivers).
· Waiver Safety Cases:  Documented risk mitigation analysis supporting active operational waivers.
[bookmark: _62ipijfq9g36]3.4 Pilot Qualification, Recency Matrix, and Subcontractor Audits
· Internal Pilot Matrix:  Tracks Remote Pilot Certificate numbers, initial UAG completion, medical/fitness declarations, internal flight checkrides, and specialty endorsements.
· Subcontractor / Vendor Verification:  External third-party drone operators hired by the enterprise must submit their FAA credentials, proof of Remote ID compliance, aircraft registration, insurance certificates, and flight history for compliance verification prior to onboarding.
[bookmark: _80zkspio87ah]4. Fleet Management, Maintenance Logging, & Battery Health
Enterprise operations require rigorous preventative maintenance, discrepancy tracking, and power system management to ensure airworthiness and mitigate mission risk.
+-----------------------------------------------------------------------------------+
|                           FLEET MAINTENANCE WORKFLOW                              |
+-----------------------------------------------------------------------------------+
  [ Preflight Inspection ] ---> Defect Identified? ---> YES ---> [ Ground & Lockout ]
             |                                                         |
             NO                                                        v
             v                                              [ Discrepancy Logged ]
  [ Mission Execution  ]                                               |
             |                                                         v
             v                                              [ Maintenance / Repair]
  [ Postflight Logging ]                                               |
             |                                                         v
             +--------------------------------------------> [ Re-Inspection & RTS ]

[bookmark: _is1aaff7o3pa]4.1 Maintenance & Discrepancy Logging Systems
Part 107 requires aircraft to be in a condition for safe operation. Fleet operations enforce a strict maintenance logging procedure:
1. Discrepancy Reporting:  Any structural damage, prop nick, motor bearing roughness, control link instability, or sensor error is immediately entered into the discrepancy log.
2. Grounding / Lockout:  Airframes with unaddressed defects are tagged out and digitally disabled in the fleet management software.
3. Return-to-Service (RTS):  Maintenance, repairs, or firmware updates must be performed according to manufacturer guidelines. Re-inspection and functional flight checks must be documented prior to clearing the sUAS for active commercial deployment.
[bookmark: _mjoxr75wqy1s]4.2 Battery Health & Management Protocol
LiPo (Lithium Polymer) and smart flight batteries are critical safety-of-flight components. Enterprise fleet management enforces strict battery protocols:
· State of Charge (SoC) & Reserve Management:  Missions must be planned with strict power reserves. Aircraft must land prior to reaching low-battery reserve thresholds to allow safe landing margins under unexpected wind or return-to-home (RTH) path conflicts.
· Thermal & Environmental Monitoring:  Batteries must be inspected for abnormal heat post-flight. High ambient temperatures degrade cell performance and accelerate thermal decay; extreme cold degrades output voltage and operational endurance.
· Physical Inspection Criteria:  Batteries showing cell swelling, puffing, physical dents, connector corrosion, or internal resistance imbalance across cells must be immediately decommissioned and safely recycled.
· Cycle Tracking:  Battery charge cycles are tracked digitally. Cells exceeding maximum charge-discharge cycle limits are retired from commercial service.
[bookmark: _21txg682p2ej]4.3 Advanced Fleet & Remote Fleet Command Operations
Modern fleet operations incorporate multi-feed remote monitoring and command interfaces (as demonstrated in advanced simulation frameworks such as  Signal Survival  and  Fleet Manager Sim ):
· Latency & Signal Contingency:  Remote fleet operators monitoring centralized feeds must account for command-and-control signal latency (100–400ms), packet loss, and potential video feed freezes.
· Emergency Stop (E-Stop) Thresholds:  Remote fleet operations require fast emergency response capabilities. Operators must execute safety stops or emergency landing commands within target thresholds (<0.8 seconds) upon identifying airspace hazards or system failures.
· Multi-Aircraft Monitoring:  Tactical fleet managers simultaneously track telemetry, battery states, LAANC boundary adherence, and spatial deconfliction across multiple active airframes.
[bookmark: _jdp0rpsh6e75]5. Compliance Auditing, Training Records, & Record Retention Rules
Legal compliance under Part 107 and enterprise risk governance requires structured auditing, standardized mission files, and continuous record retention.
+-----------------------------------------------------------------------------------+
|                        PILOT RECURRENCY TRACKING TIMELINE                         |
+-----------------------------------------------------------------------------------+
  Month 0           Month 18               Month 21           Month 23     Month 24
    |------------------|----------------------|------------------|------------|
  Initial           Advisory               Academy            High-Priority FAA ALC-677
  Part 107          Knowledge              Refresher          Reminder     Recurrent
  Passed            Reminder               Modules            Assigned     Lapses

[bookmark: _9w4l7j7n3py]5.1 The 2-Year (24-Month) Record Retention & Recurrency Workflow
To exercise commercial remote pilot privileges, an operator must meet the FAA aeronautical knowledge recency requirement every  24 calendar months  under 14 CFR 107.65.
To maintain compliance, enterprise programs utilize an automated, multi-tiered recurrency tracking timeline:
· Month 18:  System triggers an initial advisory reminder and assigns target knowledge refresher topics.
· Month 21:  Assigns mandatory academy refresher modules and knowledge evaluations.
· Month 23:  High-priority compliance alert issued to the pilot and program manager.
· Month 24 (Deadline):  Directs the pilot to complete the official, free FAA recurrent online training ( ALC-677  on FAASafety.gov). If 24 calendar months lapse without completion, the pilot is automatically locked out from commercial flight operations until completion evidence is uploaded.
[bookmark: _3z5n9wn9slb8]5.2 Quarterly Internal Compliance Audits
Program Compliance Officers conduct quarterly internal audits of the drone enterprise, evaluating 10 key operational vectors:
1. Active DroneZone accounts and user permission levels.
2. Pilot qualification, checkride currency, and FAA recurrent status.
3. Aircraft registration visibility and Remote ID broadcast compliance.
4. Active LAANC approvals and Part 107 waiver terms.
5. Mission approval workflows and risk cards.
6. Aircraft maintenance logs and discrepancy resolutions.
7. Accident, incident, and forced-landing reporting records.
8. Complete flight logs and pilot hour logging.
9. Vendor and third-party subcontractor compliance files.
10. System training records and audit trails.
[bookmark: _1gsj1zv8efn]5.3 Mandatory Commercial Mission File Structure
An auditable commercial mission file must be retained for every enterprise operation. The file consolidates operational planning, safety mitigations, and flight execution data into a standardized record.
+-----------------------------------------------------------------------------------+
|                         COMMERCIAL MISSION FILE STRUCTURE                         |
+-----------------------------------------------------------------------------------+
| 1. Client Intake & Scope       | Client request, work order, required deliverables |
| 2. Site & Airspace Analysis    | Site coordinates, airspace class, NOTAM/TFR checks|
| 3. Approvals & Waivers         | LAANC authorization, FAA waiver documents         |
| 4. Environmental Briefing      | METAR/TAF decodes, wind/visibility, go/no-go card |
| 5. Hardware & Crew Allocation  | Airframe/Remote ID ID, payload, pilot/VO roles    |
| 6. Safety & Risk Mitigation    | Risk matrix assessment, site hazard mitigations   |
| 7. Operational Checklists      | Completed preflight, crew brief, postflight check |
| 8. Flight & Exception Logs     | Flight duration, telemetry, incident reports      |
| 9. Handoff & Review            | Data transfer receipt, after-action review (AAR)  |
+-----------------------------------------------------------------------------------+

[bookmark: _ua3dae7mvt1a]6. Review Questions & Scenario Assessments
[bookmark: _9a79b9v9p073]Scenario Question 1
Question:  An enterprise drone program is contracted to conduct photogrammetric aerial mapping near a regional airport located in Class D controlled airspace. What administrative and regulatory steps must the program manager verify before flight operations begin?
1. Answer:  The program manager must verify that:
2. The airframe has an active FAA registration affixed externally and is Remote ID compliant.
3. The remote pilot holds a current Part 107 certificate (within 24 calendar months of FAA ALC-677 recurrency).
4. Controlled airspace authorization has been obtained via LAANC (or DroneZone further coordination) for the specific grid altitude.
5. The photogrammetric flight boundaries comply with local survey-support regulations.
6. A complete commercial mission file is created containing preflight risk cards and site hazard reviews.
[bookmark: _hudpp9y03oku]Scenario Question 2
Question:  During a post-flight inspection on an infrastructure inspection mission, the visual observer notes that a flight battery exhibits a slight swelling/puffing in the casing and elevated temperature. What is the mandatory fleet management protocol?
· Answer:  The battery must be immediately taken out of service, logged in the fleet discrepancy log, tagged for lockout, and separated from active flight inventory. It must not be charged or flown again. Once cooled, it must be evaluated for decommissioning and safe disposal per battery management safety protocols.
[bookmark: _19y1wrpscuov]Scenario Question 3
Question:  How does the enterprise compliance system handle a remote pilot reaching Month 24 of their FAA certification without proof of ALC-677 completion?
· Answer:  At Month 24, the compliance system automatically flags the pilot's profile, revokes their operational authorization status within the pilot qualification matrix, and prohibits them from logging Part 107 commercial missions until verified completion evidence of the FAA ALC-677 online recurrent training is uploaded to the LMS/compliance database.
[bookmark: _jmr9bp4jphp2]7. Operational Checklists for Enterprise Programs
[bookmark: _quwz5vgpu1y]7.1 Program Compliance Audit Checklist
[ ] Step 1: Verify FAA DroneZone registration status for all active airframes.
[ ] Step 2: Confirm Remote ID serial numbers match DroneZone inventory records.
[ ] Step 3: Audit pilot recency matrix (ensure no pilot exceeds 24 calendar months).
[ ] Step 4: Inspect active LAANC authorizations and Part 107 operational waivers.
[ ] Step 5: Review airworthiness discrepancy logs and return-to-service sign-offs.
[ ] Step 6: Verify battery health logs, cycle counts, and retirement tags.
[ ] Step 7: Sample 10% of commercial mission files for complete documentation.
[ ] Step 8: Confirm third-party vendor/subcontractor insurance and pilot credentials.

[bookmark: _m5kax6utfvl7]7.2 Pre-Mission Risk & Fleet Clearance Checklist
[ ] Credentials & Flight Recency Verified
[ ] Airframe Registration & Remote ID Broadcast Confirmed
[ ] Airspace Authorization (LAANC / Waiver) Secured
[ ] METAR / TAF Weather & Density Altitude Evaluated
[ ] Site Risk Matrix & Hazard Mitigation Card Completed
[ ] Battery Physical Condition, Charge Level, & Reserves Checked
[ ] Command Station, Telemetry Link, & RTH Altitude Set
[ ] Crew Roles Briefed & Emergency Abort Zones Designated


