[bookmark: _euynh9m1kx4z]Module 10 Study Guide: Commercial Mission Operations & Planning
This comprehensive study guide covers the concepts, procedures, regulatory controls, and operational workflows required for  Module 10: Commercial Mission Operations & Planning  within the Dakdan Drone Pilot Academy curriculum. Designed for professional Remote Pilots in Command (remote PICs) operating under 14 CFR Part 107, this guide details how to convert client requests into compliant, safe, and auditable commercial operations.
[bookmark: _e8e6kias09qy]1. Module Overview & Learning Objectives
Module 10 transitions pilots from basic aircraft control and regulatory knowledge into commercial execution, risk management, and client deliverable generation.
[bookmark: _b7o3u15w4mab]1.1 Core Learning Objectives
· Client Translation:  Convert a client work-order request into a fully compliant, risk-mitigated UAS mission plan.
· Risk & Hazard Analysis:  Conduct thorough site analysis, evaluate operational hazards, calculate residual risk, and determine clear go/modify/delay/no-go thresholds.
· Compliance & Authorizations:  Coordinate airspace clearances (LAANC/DroneZone), non-participant perimeters, and Remote ID requirements prior to flight.
· Payload & Performance Management:  Match aircraft, sensors, and battery reserves to site constraints, payload weight, and center of gravity (CG) limits.
· Mission Execution & Logging:  Complete systematic preflight briefings, operational logs, postflight inspections, and maintenance discrepancy records.
· Mission Closeout:  Package data, create an auditable commercial mission file, and conduct an After-Action Review (AAR).
[bookmark: _fbfp9r6dz6uv]1.2 Program Context & Required Student Work
Module 10 requires students to complete three core applied mission packages and receive a commercial mission sign-off:
1. Real Estate Mission:  High-detail exterior capture and property survey.
2. Construction / Inspection Mission:  Site monitoring, progress tracking, and infrastructure examination.
3. Infrastructure or Media Mission:  Structural evaluation or live media support.
[bookmark: _v6wpvxd7w6kt]2. Client Intake & Statement of Work (SOW)
Commercial UAS missions begin with client intake. A structured Statement of Work (SOW) defines the legal, operational, and technical parameters of the flight before aircraft deployment.
Client Request / Work Order
          │
          ▼
   Scope & Target Definition (Area, Data Type, Resolution)
          │
          ▼
   Regulatory & Site Feasibility (Airspace, Operations Over People, Privacy)
          │
          ▼
   Statement of Work (SOW) & Data Deliverable Agreement

[bookmark: _bey0s7mwd5l0]2.1 Converting Client Requests to Operational Plans
When reviewing a client work order, the remote PIC must define:
· Objective & Deliverables:  Stills, cinematic video, orthomosaics, 3D models, thermal inspections, or multispectral data.
· Target Location & Spatial Boundaries:  Exact latitude/longitude coordinates, parcel boundaries, target elevation, and required flight altitude.
· Data Standards & Resolution:  Data formatting, spatial accuracy, image overlap, and ground sampling considerations.
· Operational Framework:  Classifying the flight under Part 107 rules, determining whether waivers or controlled airspace authorizations are required.
[bookmark: _xswqajhdfr94]2.2 Commercial Verticals & Deliverables
Commercial UAS missions span multiple industry verticals, each with specific deliverable requirements:
Commercial Vertical,Primary Deliverables,Core Operational Considerations
Real Estate & Media,"High-resolution photography, 4K video, cinematic fly-throughs","Property boundaries, privacy considerations, non-participant stand-offs."
Construction & Infrastructure,"Progress stills, inspection images, orthomosaics, volumetric calculations","Dynamic site hazards, heavy equipment, non-participant site workers."
Mapping & Photogrammetry,"Survey-support images, spatial datasets, 3D point clouds","Sensor selection, image overlap, flight altitude, Ground Sampling Distance boundaries."
Agriculture & Environmental,"Crop health maps, multispectral imaging, canopy analysis","Battery endurance over large areas, field launch site selection, wind drift."
Public Safety & SAR,"Search and rescue thermal feeds, incident maps, situational awareness","Rapid deployment, emergency airspace coordination, dynamic risk environments."
Organizational / Government,"Audit records, compliance logs, fleet telemetry","Strict adherence to DroneZone records, vendor oversight, standardized records."
[bookmark: _v0agyszi43qd]2.3 Data Handling, Privacy, and Confidentiality
· Data Security:  Raw files must be stored on secure media and backed up following flight completion.
· Privacy Controls:  Remote PICs must evaluate site privacy risks, avoiding unauthorized capture of adjacent private properties or non-consenting individuals.
· Confidentiality Agreements:  Client data and mission files must be held in accordance with commercial non-disclosure agreements and organizational data policies.
[bookmark: _bnk93mgiszjm]3. Site Analysis, Risk Assessment & Stand-off Perimeters
A comprehensive site risk assessment must be performed prior to every commercial flight.
[bookmark: _496qc4p47r6e]3.1 Comprehensive Site Analysis
Before arriving on site, the remote PIC must evaluate:
· Terrain & Obstacles:  Elevation changes, structures, power lines, towers, trees, and localized RF obstructions.
· RF & GNSS Environment:  Potential interference sources (high-voltage lines, cell towers, concrete structures) that could degrade GNSS signals or command-and-control links.
· Non-Participants & Traffic:  Nearby roadways, pedestrians, non-participant site personnel, and ground vehicle movement.
[bookmark: _g5qo0ppn34jp]3.2 The Mission Risk Assessment Matrix
The Mission Risk Assessment requires evaluating individual hazards across five dimensions: Hazard Identification, Likelihood, Severity, Mitigation, and Residual Risk.
       LIKELIHOOD ──► (Low / Medium / High)
           +
        SEVERITY  ──► (Low / Medium / High)
           │
           ▼
     INITIAL RISK
           │
           ▼
    APPLY MITIGATION ──► (Perimeters, Visual Observers, Buffer Zones)
           │
           ▼
      RESIDUAL RISK  ──► [ GO / MODIFY / DELAY / NO-GO ]

[bookmark: _sat8i6fjk9ls]Hazard Categories & Evaluation Criteria
1. Airspace / Traffic:  Proximity to controlled airspace, low-altitude manned corridors, or local airports.
2. People / Vehicles:  Density of non-participants and moving vehicles near the flight path.
3. Weather / Wind:  Gusts, density altitude, precipitation, and thermal limits.
4. Obstacles / Terrain:  Vertical obstructions, line-of-sight blockages, and terrain slope.
5. RF / GNSS Environment:  Interference sources that degrade control link or satellite locks.
6. Battery / Endurance:  Mission distance vs. discharge rates and reserve thresholds.
7. Crew / Human Factors:  Fatigue, stress, distraction, and role clarity.
8. Payload / Mission Complexity:  Weight, balance changes, and sensor operational limits.
[bookmark: _1559ddmkw5s7]Operational Decision Thresholds
· GO:  Residual risk is low and within conservative safety limits; all mitigations active.
· MODIFY:  Medium residual risk; mission scope, altitude, flight path, or launch site must be adjusted.
· DELAY:  Dynamic hazard present (e.g., passing weather front, temporary non-participant entry); suspend operation until conditions clear.
· NO-GO / STOP:  Unresolved safety hazard, unauthorized airspace, or high residual risk.
[bookmark: _786nxca4page]3.3 Site Safety Perimeters & Stand-off Distance Controls
To maintain safe separation from non-participants and hazards, remote PICs must establish ground control perimeters and maintain strict stand-off buffers:
· Launch & Recovery Zones:  Establish a controlled, clear perimeter restricted to essential crew members.
· Non-Participant Controls:  Assess site access and establish physical or visual barriers to prevent non-participants from entering the flight area.
· Operations Over People & Moving Vehicles:  Verify aircraft category compliance (Categories 1–4), anti-collision lighting, or operating waivers before flying over non-participants or moving vehicles. If compliance cannot be established, maintain physical stand-off buffers.
· Visual Observer (VO) Positioning:  Position VOs to monitor non-participant movement toward the operational perimeter and maintain closed-loop communication with the remote PIC.
[bookmark: _8z6sra89g3dp]4. Airspace & Aviation Weather Clearance
Commercial operations require explicit clearance across both regulatory airspace and environmental weather envelopes.
[bookmark: _4w5mma2amdy8]4.1 Airspace Clearance Workflow
· Airspace Classification:  Identify whether the site falls within Class A, B, C, D, E, or G airspace using sectional charts and UAS Facility Maps (UASFM).
· Controlled Airspace Authorization:
· LAANC (Low Altitude Authorization and Notification Capability):  Submit automated authorization requests for controlled airspace (Class B, C, D, E surface) up to designated grid altitudes. Submit further coordination requests when required and available.
· FAA DroneZone:  Submit manual authorization requests for locations or altitudes not covered by LAANC.
· Flight Restrictions & Advisories:  Check active TFRs (Temporary Flight Restrictions), NOTAMs (Notice to Airmen), special-use airspace, security-sensitive areas, and stadium restrictions prior to launch.
[bookmark: _bew2itpf7z9b]4.2 Aviation Weather Analysis
Remote PICs must obtain official aviation weather reports (METARs/TAFs) and conduct site-specific weather observations.
       METAR / TAF Review (Winds, Ceiling, Visibility, Temp)
                                │
                                ▼
         Calculate Density Altitude & Temperature Limits
                                │
                                ▼
         Assess Wind / Gust Margins vs. Battery Reserve
                                │
                                ▼
         [ GO / DELAY / MODIFY / NO-GO Decision ]

· Winds & Turbulence:  Verify surface winds and gust factors against aircraft maximum wind resistance specifications. High winds drastically increase battery consumption.
· Visibility & Cloud Separation:  Verify Part 107 visual flight rules (minimum 3 statute miles visibility; 500 feet below clouds, 2,000 feet horizontally from clouds).
· Density Altitude:  Calculate high density altitude impacts (high elevation, high temperature, high humidity), which reduce air density, propeller efficiency, lift, and battery performance.
· Temperature Extremes:  Cold temperatures drop battery voltage rapidly; high heat causes thermal strain on electronics and batteries.
[bookmark: _peio7y4ee1kq]5. Aircraft, Sensor Selection & Flight Performance Calculations
Selecting the correct aircraft and payload combination ensures mission success while maintaining structural and electrical safety margins.
[bookmark: _8k7p1zhy2fui]5.1 Aircraft & Sensor Matching
· Real Estate / Media:  Quadcopters with stabilized 4K/high-resolution RGB gimbals.
· Inspection / Infrastructure:  Aircraft equipped with thermal (IR), optical zoom, or dual-sensor payloads.
· Mapping & Photogrammetry Support:  Aircraft with high-resolution global-shutter sensors, RTK/PPK GNSS positioning, and precise spatial mapping capabilities.
[bookmark: _ab7ledaoh9va]5.2 Loading, Weight & Center of Gravity (CG)
· Maximum Takeoff Weight (MTOW):  Total weight (aircraft + payload + battery) must remain strictly under the manufacturer's MTOW and below Part 107 weight limits (< 55 lbs).
· Center of Gravity (CG):  Payloads must be mounted so the CG remains within manufacturer-specified limits. An out-of-balance payload forces specific motors to work harder, accelerating battery discharge and inducing flight controller instability.
[bookmark: _4vcdpixw2n8h]5.3 Endurance, Reserve Planning & Battery Management
· Battery Endurance Envelope:  Calculate available flight time based on total payload weight, anticipated wind conditions, and ambient temperature.
· Battery Reserve Rule:  Always plan missions with a strict battery reserve margin (e.g., landing with a minimum 20% to 25% state of charge). Never rely on original endurance estimates if wind increases.
· Cold/Heat Mitigations:  Pre-warm batteries in cold environments; monitor thermal levels in hot environments.
[bookmark: _gpbj6renwrv1]5.4 Remote ID & Registration Verification
Before flight, the remote PIC must verify:
· Registration:  Aircraft is properly registered via FAA DroneZone ($5 per aircraft) and displays external registration markings.
· Remote ID Compliance:  Confirm built-in Remote ID broadcast or an attached, functional Remote ID broadcast module (digital license plate) unless operating indoors or within an FAA-recognized Identification Area (FRIA). Confirm Remote ID status in organizational fleet records.
[bookmark: _jrxbv99fmj7b]6. Preflight, Flight Logging & Postflight Procedures
Commercial operations rely on standardized checklists to prevent safety errors and maintain auditable logs.
[bookmark: _br5krmgh1m3w]6.1 Preflight & CRM Briefing
Prior to launch, the crew must complete the standardized Preflight Checklist and Crew Briefing:
[bookmark: _i6bmu89df51c]Preflight Checklist Items
· Pilot credentials and government photo ID (REAL ID) available.
· Aircraft registration and Remote ID compliance verified.
· Airspace, TFRs, NOTAMs, and authorizations reviewed.
· Weather briefing completed and within limits.
· Site hazards, non-participants, and stand-off perimeters assessed.
· Aircraft structure, propellers, motors, payload, and wiring inspected for defects.
· Battery charge and physical condition verified.
· Ground station, control link, and telemetry connections established.
· Home point set correctly; Return-to-Home (RTH) altitude configured above the tallest obstacle.
· Crew roles defined (Remote PIC, Visual Observer, Payload Operator).
· Emergency abort criteria and contingency landing zones briefed.
[bookmark: _6snexs9q2d6a]6.2 In-Flight Execution & Emergency Abort Criteria
During flight operations, the crew must employ Crew Resource Management (CRM) principles:
· Closed-Loop Communication:  Use concise, confirmed verbal callouts between the Remote PIC, VO, and Payload Operator.
· Situational Awareness:  Continuously scan airspace for manned aircraft conflicts and monitor ground perimeters.
· Abort Thresholds:  Immediately terminate or modify operations if:
· A manned aircraft enters the operational area (yield right-of-way immediately).
· Control link or GNSS degrades severely.
· Battery voltage drops to the reserve threshold earlier than planned.
· Non-participants cross safety perimeters into the flight zone.
· Wind or weather exceeds aircraft limits.
[bookmark: _ehkq1buyckp]6.3 Postflight Checklist & Discrepancy Logging
Following landing, the crew must complete postflight closeout:
· Safe Shutdown:  Disarm aircraft, power down payload, and remove batteries safely.
· Aircraft Inspection:  Check motors, props, airframe, and payload for heat, damage, or contamination.
· Battery Postflight:  Inspect battery physical integrity, record voltage levels, and allow hot cells to cool before charging.
· Discrepancy Logging:  File a maintenance discrepancy report immediately if any physical defect or abnormal flight behavior occurred.
· Data Verification:  Verify raw data/images are securely captured and transferred per mission policy.
[bookmark: _h0b7jali4yfi]7. Post-Mission Deliverables & The Commercial Mission File
Commercial pilots must assemble an auditable mission package for every project.
Client Intake & Scope
       │
       ▼
Pre-Mission Authorizations (LAANC, Risk Card, Weather)
       │
       ▼
Flight Execution Records (Checklists, Flight Log)
       │
       ▼
Post-Mission Assets (Data Logs, Deliverable Checklist, AAR)
       │
       ▼
[ COMPLETE 20-POINT COMMERCIAL MISSION FILE ]

[bookmark: _dihy50ata0y0]7.1 The Auditable 20-Point Commercial Mission File
A complete commercial mission file contains the following twenty documented components:
#,Mission File Component,Description / Requirement
1,Client / Work-Order Request,Official client request detailing project needs and scope.
2,Mission Objective & Deliverables,"Defined data products (stills, video, photogrammetry, thermal)."
3,Site Map & Coordinates,Satellite/map imagery with lat/long boundaries and launch zones.
4,Airspace Analysis,"Documented airspace class, facility map limits, and surface analysis."
5,Weather Briefing,"METAR/TAF records, wind readings, and go/no-go log."
6,Flight Restrictions / NOTAM / TFR,"Timestamped proof of TFR, NOTAM, and special-use airspace review."
7,Authorization / Waiver Documentation,"Approved LAANC authorization, DroneZone clearance, or FAA waiver."
8,Pilot & Crew Qualifications,"Remote PIC license status, VO training records, and crew identities."
9,Aircraft Registration & Remote ID Record,FAA registration number and Remote ID serial/broadcast verification.
10,Aircraft / Payload Selection,"Selected airframe, battery configuration, and sensor setup."
11,Risk Assessment,Completed Mission Risk Card with hazard mitigations and residual scores.
12,Emergency / Contingency Plan,"Briefed abort procedures, emergency landing sites, and contacts."
13,Crew Briefing Record,Signed/documented crew briefing confirmation and role assignments.
14,Preflight Checklist,"Completed, timestamped preflight inspection log."
15,Flight Log,"Total flight time, battery usage, peak altitude, and flight path."
16,Postflight Checklist,Completed post-landing inspection record.
17,Incident / Exception Report,"Mandatory incident log or explicit ""no-incident"" notation."
18,Data-Transfer Record,"Verification of data offloading, storage locations, and integrity checks."
19,Client Deliverable Checklist,QA sign-off confirming deliverables meet client SOW specs.
20,After-Action Report (AAR),"Review of flight efficiency, challenges, lessons learned, and improvements."
[bookmark: _z8uliz11che7]7.2 Data Transfer & Deliverable Handoff
· Confirm all captured imagery meets exposure, focus, overlap, and resolution specifications.
· Log data transfer timestamps, media storage destinations, and client delivery confirmation.
[bookmark: _i5kv596jidh7]7.3 After-Action Review (AAR) & Incident Reporting
· AAR Evaluation:  Identify operational successes, crew communication gaps, equipment anomalies, and workflow refinements.
· Mandatory FAA Reporting:  If an operation results in serious injury, loss of consciousness, or property damage exceeding $500 (other than the sUAS), the remote PIC must file an official report with the FAA within 10 calendar days.
[bookmark: _yo0r3f3e18o]8. Applied Practice, eSports Games & Evaluation Standards
Module 10 knowledge is reinforced using practical simulations, gamified scenario drills, and strict evaluation rubrics.
[bookmark: _nvbyceiji37u]8.1 Gamified Practice: Game 11 & Game 12
· Game 11: Commercial Mission Planner:
· Objective:  Convert client requests into a fully compliant, auditable commercial mission file.
· Scoring Matrix:  Focuses on mission file completeness, regulatory accuracy, risk mitigation reasoning, and client deliverable formatting.
· Game 12: Fleet Manager Sim:
· Objective:  Real-time strategy (RTS) simulation managing multiple remote drone assets, monitoring feeds, coordinating LAANC authorizations, verifying Remote ID compliance, and calling mandatory safety stops during dynamic hazards.
[bookmark: _p8wadsuhusla]8.2 Capstone Mission & Oral Defense
To achieve final mastery, candidates complete an unfamiliar Capstone Mission (Module 12 / Game 13) requiring:
1. Independent Mission Planning:  Complete end-to-end planning for a complex, unfamiliar commercial scenario.
2. Crew Briefing & Execution:  Conduct preflight operations, brief crew members, and execute flight operations cleanly.
3. Oral Defense:  Present and defend regulatory choices, risk mitigations, airspace classifications, and weather go/no-go decisions before an instructor panel.
4. Passing Standard:  Minimum  85%  total score with complete mission file documentation and zero safety-critical failures.
[bookmark: _9z53tk1jzdes]8.3 Practical Evaluation & Critical Safety Failures
Practical evaluations are scored out of 100 points (minimum passing score:  85/100 ).
PRACTICAL EVALUATION SCORE: 85 / 100 MINIMUM
           +
ZERO CRITICAL SAFETY FAILURES
           │
           ▼
[ PRACTICAL PROFICIENCY / COMMERCIAL SIGN-OFF AWARDED ]

[bookmark: _49y67e2xx6yw]Evaluation Point Allocation
· Preflight, site control, and documentation:  15 points
· Mission planning and crew briefing:  15 points
· Takeoff and initial stabilization:  10 points
· Aircraft control and maneuvering:  20 points
· Situational awareness and airspace discipline:  15 points
· Abnormal and emergency response:  15 points
· Landing, postflight, and records logging:  10 points
[bookmark: _pqik04c6vnrr]Critical Safety Failures (Automatic Disqualification / Re-evaluation)
An evaluator will immediately fail a practical attempt if the student:
1. Creates or accepts an avoidable collision hazard.
2. Disregards an instructor safety command or stop order.
3. Launches knowingly with a disqualifying aircraft defect.
4. Fails to yield right-of-way to a manned aircraft or loses operational awareness.
5. Operates outside authorized training/instructor safety boundaries.
6. Knowingly bypasses a required preflight safety checklist item.
7. Acts in a careless or reckless manner.
8. Falsifies a checklist, flight log, authorization, or official training record.
[bookmark: _nup0yexkyd1v]9. Module 10 Quick-Reference Review
[bookmark: _nqp2cah5y0oz]Key Checklist Summary
1. Before Flight:  Client SOW → Site Analysis → Airspace Clearances (LAANC) → Weather Check → Risk Card (GO/NO-GO) → Registration/Remote ID Check → Preflight Checklist → Crew Brief.
2. In Flight:  Closed-Loop CRM → Constant Airspace Scan → Stand-off Buffer Monitoring → Abort Rule Readiness.
3. After Flight:  Safe Power Down → Aircraft/Battery Inspection → Discrepancy Logging → Flight Logging → Data Transfer → 20-Point Mission File Assembly → After-Action Review (AAR).
[bookmark: _o8d4hghmbymm]Summary of Mastery Thresholds
· Module 10 Exam Standard:  80% minimum.
· Airspace / Chart Mastery Standard:  85% minimum.
· Practical Flight Evaluation:  85/100 minimum + Zero Critical Safety Failures.
· Capstone Mission & Oral Defense:  85% minimum + Complete Mission File.

