[bookmark: _gr31qq8hkh3]Module 3 Study Guide: Airspace, Airports, Sectional Charts, and LAANC Workflows
This comprehensive study guide covers the foundational knowledge, regulatory frameworks, chart-reading mechanics, and authorization workflows required for Module 3: Airspace, Airports, and Sectional Charts.
[bookmark: _a1xd8uypai]1. Curriculum Overview & Examination Weighting
Airspace classification, operating requirements, and flight restrictions form one of the most heavily weighted domains on the Federal Aviation Administration (FAA) Unmanned Aircraft General – Small (UAG) Knowledge Test.
[bookmark: _haulturjo5e0]FAA Knowledge Test Weighting (FAA-S-ACS-10B Baseline)
Under the FAA Airman Certification Standards (ACS 10B), airspace and chart-reading competencies are evaluated across specific testing domain weightings:
ACS Knowledge Domain,Exam Weighting (%)
Regulations,48%
Airspace Classification & Operating Requirements,20%
Operations,25%
Weather,5%
Loading & Performance,2%
[bookmark: _owa96yncne2n]Module 3 Academic Mastery Gates
To achieve mastery and advance through the curriculum, learners must satisfy the following explicit academic gates:
· Airspace & Chart Mastery Exam:  85% minimum passing score (100-question comprehensive examination).
· Required Practical Artifacts:  Completion of 50 sectional-chart problems and a written mission airspace briefing.
· Operational Readiness Benchmark:  Execution of three consecutive mission-authorization scenarios without a single safety-critical error.
[bookmark: _35qzkjykzmee]2. Airspace Classifications (Classes A through G)
The National Airspace System (NAS) is categorized into controlled and uncontrolled airspace. For small Unmanned Aircraft Systems (sUAS) operating under 14 CFR Part 107, identifying the exact airspace class at the operational location and altitude is the primary step in determining flight legality and authorization requirements.
       +-------------------------------------------------------+
       |                  CLASS A (18,000' MSL)                |
       +-------------------------------------------------------+
       |                  CLASS B (Busiest Airports)           |
       +-------------------------------------------------------+
       |                  CLASS C (Regional Airports)          |
       +-------------------------------------------------------+
       |                  CLASS D (Towered Airports)           |
       +-------------------------------------------------------+
       |  CLASS E (Surface Extensions / Transition Airspace)   |
       +-------------------------------------------------------+
       |  CLASS G (Uncontrolled - No ATC Authorization Req.)   |
       +-------------------------------------------------------+

[bookmark: _udxx1crk0v78]Controlled vs. Uncontrolled Airspace
· Controlled Airspace (Classes A, B, C, D, and Surface Class E):  Airspace in which Air Traffic Control (ATC) service is provided. Part 107 remote Pilots in Command (remote PICs)  must obtain FAA airspace authorization  prior to operating in controlled airspace designated for an airport (surface areas of Class B, C, D, and Class E).
· Uncontrolled Airspace (Class G):  Airspace where ATC does not exercise authority over flight operations. sUAS operations do not require prior ATC authorization in Class G airspace, provided Part 107 operating limitations, local hazards, Temporary Flight Restrictions (TFRs), and right-of-way rules are respected.
[bookmark: _j7s8br2dthr4]Airspace Class Breakdown for sUAS Operations
Airspace Class,Operational Description,Low-Altitude sUAS Operating Requirements
Class A,"Generally extends from 18,000 feet Mean Sea Level (MSL) up to FL600.",Not applicable to standard Part 107 sUAS operations (which are restricted below 400 feet AGL).
Class B,"Surrounds the nation’s busiest airports. Consists of individually tailored ""upside-down wedding cake"" layers.",Mandatory FAA Authorization.  Prior ATC/LAANC clearance required before entering surface or shelf areas extending to the ground.
Class C,"Surrounds regional airports with an operating control tower and radar control. Typically extends from surface to 4,000 feet Above Ground Level (AGL).",Mandatory FAA Authorization.  Authorization required in surface area grids prior to launch.
Class D,"Surrounds smaller, towered airports. Typically extends from surface to 2,500 feet above airport elevation.",Mandatory FAA Authorization.  Direct authorization required via LAANC or DroneZone when operating within the Class D surface boundary.
Class E,Controlled airspace that fills gaps between Class B/C/D/A. May extend to the surface around non-towered or towered airports.,"Authorization Required ONLY for Surface Areas.  Controlled airspace designated for an airport on the surface requires prior authorization. Overhead Class E (e.g., starting at 700' or 1,200' AGL) does not require authorization for flights under 400' AGL."
Class G,Uncontrolled airspace extending from the surface up to the base of overlying controlled airspace.,"No ATC Authorization Required.  Remote PIC remains responsible for right-of-way, visual line-of-sight (VLOS), avoiding obstacles, and monitoring NOTAMs/TFRs."
[bookmark: _eb8qg645t6s9]3. Sectional Chart Interpretation & Symbology
Sectional Aeronautical Charts depict geographical, topographical, and aeronautical data essential for low-altitude sUAS flight planning.
[bookmark: _gfhx2oup620a]Chart Legend & Symbol Reading
Sectional charts use specific color-coded boundaries, line styles, and symbols to delineate airspace boundaries and airport facilities:
· Class B Airspace Boundary:  Solid  blue  lines.
· Class C Airspace Boundary:  Solid  magenta  lines.
· Class D Airspace Boundary:  Dashed  blue  lines (indicates surface area requirement).
· Class E Surface Boundary:  Dashed  magenta  lines (indicates surface Class E where sUAS authorization is required).
· Class E Transition Area Boundary:  Soft vignettes of  magenta  (700 feet AGL floor) or  blue  (1,200 feet AGL floor).
[bookmark: _1v05j6imluj4]Maximum Elevation Figures (MEF) & Obstacles
To prevent controlled-flight-into-terrain (CFIT) or collision with man-made structures:
· Maximum Elevation Figure (MEF):  Represented by large bold numbers in each quadrangle sector on a sectional chart (e.g.,  $\text{1}^4$  indicates 1,400 feet MSL). The MEF represents the highest elevation—including terrain and man-made structures—within that specific quadrangle sector, rounded up with safety margins.
· Obstacle Symbols:
· Structures below 1,000 feet AGL are depicted with single-peak caret symbols.
· Structures 1,000 feet AGL and higher are depicted with double-peak/tower symbols.
· Lighted obstacles feature lighting rays radiating from the apex.
· Obstacle elevation is displayed as top-figure MSL elevation, with bottom-figure AGL height inside parentheses: e.g.,  $\text{1542 (408)}$ .
[bookmark: _qrohncilfckn]Airport Symbols & Frequency Identification
Airports are classified on charts by color and symbol geometry:
· Blue Airport Symbols:  Indicate towered airports (Control Tower operates full- or part-time).
· Magenta Airport Symbols:  Indicate non-towered airports (no operational control tower; airport relies on Common Traffic Advisory Frequency / CTAF).
· Hard-Surfaced Runways:  Depicted by solid runway configurations within a circle, or direct runway alignment outlines for long runways.
· Airport Data Blocks:  Supply critical frequency and elevation parameters:
· CTAF / UNICOM:  Indicated by a magenta circle  C  symbol next to the designated frequency.
· Control Tower (CT):  Tower frequency listed alongside the airport identifier (e.g., CT - 118.3).
· Automated Weather (AWOS/ATIS):  Automated Weather Observing System or Automatic Terminal Information Service frequencies listed for preflight weather checks.
· Airport Elevation & Runway Length:  Indicated in feet MSL and hundreds of feet (e.g., 122 / 50 indicates an elevation of 122 feet MSL and a 5,000-foot longest runway).
[bookmark: _wzvnxi5k9wjm]4. Special Use Airspace, TFRs, and Flight Restrictions
Certain airspace designations impose temporary or permanent flight restrictions that override standard class-based accessibility.
[bookmark: _f8ls6q56odsv]Special-Use Airspace (SUA) Classifications
+--------------------------------------------------------------------+
|                     SPECIAL USE AIRSPACE (SUA)                     |
+-------------------+------------------------------------------------+
| Prohibited Areas  | Operations completely forbidden (security).    |
| Restricted Areas  | Operations hazardous; regulatory authorization.|
| Warning Areas     | Coastal/international waters hazards.          |
| MOAs              | Military Operations Areas; extreme vigilance.  |
| Alert Areas       | High volume of pilot training / unusual ops.   |
| Security Areas    | Sensitive national security zones (FRIA/NSA).  |
+-------------------+------------------------------------------------+

1. Prohibited Areas (P-numbers):  Airspace within which the flight of aircraft is completely prohibited due to national security or safety considerations. sUAS operations are strictly forbidden.
2. Restricted Areas (R-numbers):  Denotes the existence of unusual, often invisible, hazards to aircraft (e.g., artillery firing, aerial gunnery, guided missiles). Operations under Part 107 are prohibited unless official authorization from the using/controlling agency is secured.
3. Warning Areas (W-numbers):  Airspace extending outward from 3 nautical miles from the coast of the United States containing activity that may be hazardous to nonparticipating aircraft.
4. Military Operations Areas (MOA):  Airspace established to separate military training activities from IFR traffic. sUAS operations are permitted, but remote PICs must exercise extreme vigilance due to low-altitude, high-speed military jets.
5. Alert Areas (A-numbers) & National Security Areas (NSA):  Depict areas with a high volume of pilot training or unusual aerial activity. NSA areas request voluntary or mandatory avoidance for security protocols.
[bookmark: _1npaxuiu6kvx]Temporary Flight Restrictions (TFRs) & NOTAM Awareness
· NOTAM (Notice to Air Missions):  Time-critical aeronautical information that is either temporary or not known sufficiently in advance to publicize on executive charts. Remote PICs  must review active NOTAMs  prior to every flight.
· TFRs (14 CFR § 91.137):  Issued via NOTAMs to restrict aircraft operations in designated areas due to hazardous conditions, VIP movements (Presidential TFRs), disaster/emergency response zones, space launches, or major sporting events.
· Stadium Restrictions:  Standard flight restrictions apply over major sporting events (e.g., stadium facilities hosting NFL, MLB, NCAA Division I football games) beginning 1 hour prior to scheduled start and ending 1 hour after conclusion within 3 nautical miles and up to 3,000 feet AGL.
[bookmark: _xy3hhj3oxke1]5. UAS Facility Maps (UASFM) & LAANC Grid Clearance Workflows
The FAA implemented the Low Altitude Authorization and Notification Capability (LAANC) to automate the airspace authorization process for Part 107 operations in controlled airspace near participating airports.
       +------------------------------------------------------+
       |                UAS FACILITY MAP GRID                 |
       |  +---------------+---------------+---------------+   |
       |  |  0 FT (NO GO) |  100 FT CEIL  |  200 FT CEIL  |   |
       |  +---------------+---------------+---------------+   |
       |  | 200 FT CEIL   |  400 FT CEIL  |  400 FT CEIL  |   |
       |  +---------------+---------------+---------------+   |
       +------------------------------------------------------+
                                  |
                                  v
       +------------------------------------------------------+
       |                 LAANC SUBMISSION FLOW                |
       |                                                      |
       | Altitude <= UASFM Ceiling?                            |
       |    ├── YES ──> Automatic Real-Time LAANC Approval     |
       |    └── NO  ──> Requires "Further Coordination"        |
       |                (Manual Air Traffic Mgmt Review)      |
       +------------------------------------------------------+

[bookmark: _vrqjyuxc56sp]UAS Facility Maps (UASFM)
UAS Facility Maps establish maximum ceiling altitudes (expressed in feet AGL in designated geographic grid squares: 0, 50, 100, 200, 300, 400 feet) where sUAS operations may be authorized. Grids marked with 0 feet are zero-altitude buffer zones immediately surrounding runway approaches where automatic authorization is not granted.
[bookmark: _gjp0vtxoyrod]LAANC System Overview & Workflow
LAANC provides near-real-time processing of small UAS airspace authorization requests:
1. Automatic Approval (At or Below UASFM Ceiling):  If a proposed flight altitude is at or below the published UASFM grid ceiling, LAANC issues an automated, instant authorization.
2. Further Coordination (Above UASFM Ceiling up to 400 Feet):  If a mission requires operating above the UASFM ceiling for a grid square (up to 400 feet AGL or airport ceiling limits), the remote PIC must submit a request for  Further Coordination  via LAANC. This process routes the request to the local Air Traffic Manager (ATM) for manual safety review. Further Coordination requests must be submitted well in advance of the scheduled mission.
[bookmark: _6ywqzdd0waxr]LAANC vs. FAA DroneZone Authorizations and Waivers
Authorization Pathway,Operating Mechanism,Processing Time,Primary Use Case
LAANC Automated,Direct digital submission via FAA-approved LAANC Service Supplier.,Near-real-time / Instant,Standard flights in controlled airspace at or below published UASFM grid ceilings.
LAANC Further Coordination,Digital submission routed to local ATM via LAANC interface.,Up to 90 days (variable),"Operations in controlled airspace  above  published UASFM grid ceilings, up to 400' AGL."
FAA DroneZone Authorization,Web portal submission directly to FAA Air Traffic System Operations.,Up to 90 days,Controlled airspace operations at non-LAANC participating airports or non-standard coordination requests.
FAA DroneZone Waiver,Formal application under 14 CFR § 107.200 proving a comprehensive safety case.,Up to 90 days,"Operations deviating from basic Part 107 rules (e.g., operating beyond visual line-of-sight, over 400' AGL without structure)."
[bookmark: _yp9it4hs0enz]6. Practical Application & Assessment Workflows
Learners integrate Module 3 concepts using interactive simulation games and structured mission decision trees.
[bookmark: _orwqhx2msad2]Gamified Assessment Mechanics
[bookmark: _du6hnnu7voup]Game 0: Airspace Commander
· Input Parameters:  Mission location, altitude, operation description, chart extract, or textual data.
· Player Decisions:  Airspace classification selection, authorization status determination, operational action selection, and written rationale citation.
· Scoring Formula:   $$\text{Total Score} = \text{Accuracy (70\%)} + \text{Rationale Quality (20\%)} + \text{Response Time (10\%)}$$
· Safety Penalty:  Any answer that would knowingly create an unsafe or unauthorized operation receives an  automatic score of zero  for that round, regardless of speed.
· Diagnostic Loop:  System generates a domain error report after every 5-round set, auto-assigning targeted replay sets for identified misconceptions.
[bookmark: _m2o8pqkfd306]Game 3: Sectional Speed Read
· Execution Format:  Timed identification of chart symbols (airport symbols, frequencies, obstacles, terrain elevations, coordinates) with a 30-second limit per chart extract.
· Target Objective:  Rapid symbol identification and accuracy under time-constrained conditions.
[bookmark: _61xz9eq782na]Step-by-Step Airspace Decision Tree for Mission Planning
                       START: Proposed Mission
                                  |
                                  v
                    Identify Coordinates & Altitude
                                  |
                                  v
                   Check Active TFRs / NOTAMs / SUA
                                  |
                  +---------------+---------------+
                  |                               |
              [TFR/SUA]                       [NO TFR]
                  |                               |
                  v                               v
            FLIGHT HALTED                Check Airspace Class
        (Or Special Permission)                   |
                                  +---------------+---------------+
                                  |                               |
                             [CLASS G]                    [CLASS B, C, D, E]
                                  |                               |
                                  v                               v
                         No ATC Authorization            Check UASFM Grid Limit
                                Required                           |
                                                  +---------------+---------------+
                                                  |                               |
                                           [<= Grid Max]                    [> Grid Max]
                                                  |                               |
                                                  v                               v
                                           Submit Standard            Submit LAANC Further
                                           LAANC Clearance            Coordination / DroneZone

· Location & Altitude Determination:  Plot exact latitude/longitude coordinates and proposed mission operating ceiling (AGL and MSL).
· Restriction Check:  Verify active NOTAMs, TFRs, Prohibited/Restricted Areas, and Special Security Areas. If restricted, halt or re-route mission.
· Airspace Classification:  Identify whether the site falls within Class B, C, D, surface Class E, or Class G airspace.
· Authorization Strategy:
· If Class G:  Confirm compliance with standard Part 107 limits. Proceed to preflight weather/site inspection.
· If Class B, C, D, or Surface Class E:  Access UAS Facility Map (UASFM).
· Altitude  $\le$  UASFM Grid Ceiling:  Submit LAANC request for automated clearance.
· Altitude  $>$  UASFM Grid Ceiling:  Submit LAANC Further Coordination or file via FAA DroneZone. Obtain written approval prior to launch.
· Safety Rationale Documentation:  Record the legal operating framework, airspace class, authorization approval ID, and contingency abort procedures in the official Commercial Mission File.

