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A. INCIDENT 

Location: Pullman/Moscow Regional Airport, Pullman/Moscow, Washington 

Date: December 29, 2017 

Time: 1840 Pacific Standard Time (PST) 

Airplane: Bombardier DHC-8-402; Registration N412QX 

Operator: Horizon Air 

  

B. SUMMARY  

On December 29, 2017, about 1830 Pacific Standard Time, Horizon Air flight 2184, a 

Bombardier DHC-8-Q400, registration N412QX, landed on a taxiway of runway 6 at 

Pullman/Moscow Regional Airport (PUW), Pullman, Washington. Weather at the time of 

landing was reported as wind from the southeast, light rain, overcast ceiling with 5 miles 

visibility. There were no injuries to the 4 crew members or 42 passengers, and there was no 

damage to the airplane.  After the airplane landed, the flightcrew observed that the runway lights 

were inoperative.  The passenger flight was operating under 14 Code of Federal Regulation 

(CFR) Part 121 on an instrument flight rules flight plan and instrument meteorological 
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conditions (IMC) prevailed at the airport. The flight originated from Seattle/Tacoma 

International Airport (SEA), Seattle, Washington. 

 

C. SIMULATOR TEST PLAN 

Simulator Setup 

Location:    FlightSafety International (FSI), Seattle, Washington 

Date:    February 26, 2018 

Time:    0800-1000 PST 

Overall Observations: 

• Observe simulator systems and alerts 

• Observe normal Horizon Air RNAV procedures 

• Observe HUD settings 

o Visual capabilities of the HUD 

• Observe Q-400 cockpit displays 

o PFD and Airport (runway) display information 

o Observe various HUD displays 

 

Aircraft:   Q-400 (Level D) 

Participants:  Simulator Operator:  FSI Instructor - TBD 

Captain (Left) Seat:  Jason Atterbury (Horizon Air) 

FO (Right) Seat:   Dan Buckley (IBT) 

Test Conductors: David Lawrence, Katherine Wilson (NTSB) 

   Observers:   Dan Bower (NTSB – IIC) 

       Bob Hendrickson (FAA) 

 

              

Initial Simulator Setup (Runs 1 and 2):  

• PUW RNAV (RNP) M 06 approach 

• Position freeze 5 miles outside the IAF (OFXEF) on RNAV approach, 

5,400 feet msl 

• Speed; normal configuration speed (Vref:  114 knots) 

• Configuration:  Gear down, Flaps 35 

• HUD 

o Combiner down; brightness set to AUTO 

o HCP: Primary mode 

• Autopilot ON (NAV/FMS, ALT hold modes used) 

o Autopilot disconnected once runway visually obtained 

• Approach Procedures/configurations: Per Horizon Air  

• Weather: 

o METAR KPUW 300253Z AUTO 15010KT 5SM -RA BR 

FEW024 BKN030 OVC035 04/02 A2986 RMK AO2 SLP128  

60027 T00440022 58019= 
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• Left seat pilot will be Pilot Flying (PF), right seat pilot will be Pilot 

Monitoring (PM) 

• Simulator motion: OFF (5 person max seating in the sim for motion) 

• Assumption:  All turns made at standard rate (except where noted) 

• Position/configuration for future runs (Snap shot) 

 

 

Weight and Balance/Performance: 
WEIGHT & BALANCE / PERFORMANCE 

 Basic Operating Weight 40207 

 Passenger Weight 7302 

 Baggage/Cargo Weight (Shown on Form) 1560 

 Baggage/Cargo Weight (Actual Wreckage) N/A 

 Zero Fuel Weight 49069 

 Maximum Zero Fuel Weight* 58000 

 Fuel Weight 8260 

 Ramp Weight 57469 

 Maximum Ramp Weight* 65400 

 Taxi Fuel Burn 140 

 Actual Takeoff Weight 57329 

 Maximum Takeoff Weight 63866 

 Estimated Fuel Burn to Incident Site N/A 

 Estimated Landing Weight 55463 

 Maximum Landing Weight 62000 

 CG 31.12% MAC 

 CG Limits* TO FWD LIMIT 15.58%, TO AFT LIMIT 34.58% MAC 

 Takeoff Stab Trim  NA 

 Takeoff Flap Setting 15 

 Takeoff Speeds (V1 VR V2) V1- 106, VR – 111, V2-113 

 Landing Flaps 35 

 VREF Vref 114 

  

 

 *** NOTE:  Instructor actions on the IOS control panel in the simulator are indicated in red.  

Those items to be documented are indicated in green.  

 

1.0 Run #1:  Normal RNAV to landing 

Objectives 

Observe normal RNAV procedures to landing 

 

Procedure 

a. Positioned sim outside the FAF – took a snapshot of position 

a. Observed cockpit (RNAV setup, alerts/warnings if any, etc.) 

b. Observed HUD Setup 

c. Documented Cockpit 

d. Documented HUD displays  

- Cycled through various HUD settings and documented 

b. Released position-freeze, flew RNAV (RNP) M approach  
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a. Executed normal RNAV to 50 feet agl 

1. Autopilot on until 3,700 feet (or pilot’s discretion) 

2. Observe SOP procedures 

3. Observe configuration changes 

a. Note pitch change with flap settings 

4. Observe callouts 

5. Note HUD 

a. Clarity, brightness, displays 

c. Position-froze at 120 feet agl 

a. Documented HUD displays 

d. Released and flew to a landing. 

 

Run began: 0828 

Time Notes 

 

1. Cockpit documentation:   

 
Photo 1: Simulator set-up 

 

 
Photo 2: Simulator set-up 
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Photo 3: HUD display (repeater at instructor station) in Primary mode. 

 

 
Photo 4: HUD display (repeater at instructor station) in IMC mode. 

 

2. Document HUD display 

 

 
Photo 5: Run 1, 3,700 feet msl view out forward window. 



 

PUW SIM OBSERVATION 7 DCA18IA081 

 

 

 
Photo 6: Run 1 HUD (repeater) view at 3,700 feet msl. 

 

 
Photo 7:  Run 1 HUD (repeater) view at 120 feet. 

 



 

PUW SIM OBSERVATION 8 DCA18IA081 

 

 
Photo 8: Run 1 PFD at 120 feet (no course deviation). 

 

 
Photo 9: Run 1 HUD (repeater) at 120 feet agl, with flare cues. 

 

3. Observed SOPs:   

- Approach briefing should occur prior to the top of 

descent, followed by the descent checklist 

- Began at flaps 5 

- Flaps 10, landing checklist 

- Flaps 15 (very minimal pitch change (about 1-2 

degrees) with flap selection 

- Flaps 35 (NLT than 1,000 above the ground) 

-  
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4. Observed configuration changes 

- Larger pitch change with flaps selected to 35 (about 4-

5 degrees down) 

 

5. Observe HUD Setup:  

- HUD Control panel on center console should be set to 

PRI (primary), IMC Standby, for RNAV RNP 

approaches 

- Elevation, glideslope angle, and runway length1 was 

entered (for this approach, 2538 for runway length, LN 

set to 6199, -3.00⁰ for glide path – which appears as a 

dotted line in the HUD display). 

 

6. Document HUD displays: 

- RNP 0.11 occurs once the airplane flies to the FAF 

inbound. 

- Flare cue visible in HUD display beginning at about 

60-120 feet RA. 

- No runway edge lights visible when HUD is set to PRI 

mode. 

 

  

 

RUN COMPLETE (0845) 

 

2.0 Run #2:  Normal RNAV to Go-around 

Objectives 

Observe normal RNAV procedures to landing to a go-around at 50 feet 

 

Procedure 

a. Repositioned outside the FAF 

a. Observed cockpit (RNAV setup, alerts/warnings if any, etc.) 

b. Observed HUD Setup 

c. Documented HUD Displays 

b. Released position freeze, flew RNAV (RNP) M 06 approach 

a. Executed normal RNAV to a go-around 

b. Autopilot on until 3,7002 feet  

c. Position-froze at 3,700 feet 

                                                 
1 Runway length is not required unless performing a CAT III approach. 
2 FDR indicates that the autopilot was disconnected at 3,700 feet.  According to the Captain’s interview, he 

disconnected the autopilot once the runway became visible. 
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a. Documented visuals, HUD displays 

b. Noted runway and taxiway lights positioned in HUD and out forward window 

(looking to the right) 

c. Noted: Runway edge lines, flare cues 

d. Released sim and flew approach to 90 feet 

a. Position-freeze at 90 feet 

a. Documented visuals, HUD displays 

b. Noted runway and taxiway lights positioned in HUD and out forward window 

(looking to the right) 

c. Noted: Runway edge lines, flare cues 

b. Released and flew a go-around 

c. Position-froze after go-around climb established 

 

Run began: 0850 

Time Notes 

 

 

1. Observed HUD setup and various settings 
 

2. Observed SOPs:   

-  For go-arounds, hand flown to 1,000, then 

autopilot on and navigate via LNAV for 

MAP 

3. Observed configuration changes:  

- Flaps 5 = 2⁰ pitch down 

- Gear down with checklist = 2-3⁰ pitch 

down with flaps 

- Flaps 35 = 5-6⁰ degree pitch down 

4. Observed callouts 

 

5. Documented HUD displays: 

 

Photo 10:  Run 2 HUD display at 3,700 msl. 
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Photo 11:  Run 2 looking right of the HUD at 3,700 msl. 

 

 
Photo 12: Run 2 PFD at 3,700 msl 
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Photo 13:  Run 2 HUD at 90 feet agl. 

 

 
Photo 14: Run 2 looking to the right of the HUD at 90 feet agl. 
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Photo 15:  Run 2 PFD at 90 feet agl. 

 

6. Other: Each time the PF disconnected the autopilot for the 

approach, the lateral path of the airplane drifted to the left 

of course (with the right crosswind), requiring a slight turn 

to the right to get back on RNAV centerline. 

 

RUN COMPLETE (0906) 

 

Initial Simulator Setup (Runs 3 and 4):3  

• Pangborn Memorial Airport (EAT),Wenatchee, Washington, USA 

• EAT RNAV (RNP) rwy 12 approach 

• Position freeze at CIRZI (FAP) RNAV (RNP) approach, 3,700 feet 

msl 

• Speed; normal configuration speed (Vref:  114 knots) 

• Configuration:  Gear down, Flaps 35 

• HUD 

o Combiner down; brightness set to AUTO 

o HCP: Primary mode 

                                                 
3 The Q-400 visual database does not contain a PUW specific airport layout.  EAT has a similar RNAV approach to 

the RNAV approach and runway/airport configuration to PUW, and airport lighting can be adjusted in the simulator 

for observation work. 
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• Autopilot ON (NAV/FMS, ALT hold modes used) 

o Autopilot disconnected once runway visually obtained 

• Approach Procedures/configurations: Per Horizon Air  

• Weather: 

o Winds 215⁰ at 10 knots (to match the crosswind for the PUW 

runs) 5SM -RA BR FEW024 BKN030 OVC035 04/02 A2986  

• Left seat pilot will be Pilot Flying (PF), right seat pilot will be Pilot 

Monitoring (PM) 

• Simulator motion: OFF (5 person max seating in the sim for motion) 

• Assumption:  All turns made at standard rate (except where noted) 

• Runway lights and taxiway lights illuminated 

• Position/configuration for future runs (Snap shot) 

 

3.0 Run #3: RNAV to runway (runway lights illuminated) 

Objectives 

Observe normal RNAV procedures to landing, with runway lights illuminated 

 

Procedure 

a. Positioned sim outside the FAP – took a snapshot of position 

a. Observed cockpit (RNAV setup, alerts/warnings if any, etc.) 

b. Observed HUD Setup 

c. Documented HUD Displays 

b. Released position freeze, flew RNAV  

a. Executed normal RNAV to landing 

1. Autopilot on until 2,280 feet (or when visual with the airport) 

c. At 2,280 (for EAT) feet, position-froze simulator 

a. Documented visuals, HUD displays 

b. Noted runway and taxiway lights positioned in HUD and out forward window 

(looking to the right) 

d. Released position-freeze and continue to landing 

e. Position-froze at 150 feet agl 

a. Documented visuals, HUD displays 

f. Released to landing on runway 

g. Position-froze, repositioned for run #4. 

 

Run began at 0927 

Time Notes 

 

 

1. Observed HUD setup and various settings 

 

2. Documented HUD displays: 
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Photo 16: Run 3 HUD display at 2,280 msl. 

 

 
Photo 17:  Run 3 looking to the right of the HUD at 2,280 msl. 
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Photo 18:  Run 3 PFD at 2,280 msl. 

 

 
Photo 19: Run 3 HUD (repeater) at 2,280 msl. 
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Photo 20: Run 3 HUD at 150 feet agl. 

 

 
Photo 21: Run 4 PFD at 150 feet agl. 
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Photo 22: Run 3 runway lights at 150 feet agl. 

  

 

RUN COMPLETE (0945) 

 

4.0 Run #4:  RNAV with sidestep to left (runway light NOT illuminated) 

Objectives 

Observe normal RNAV procedures to landing, with side-step to taxiway with runway lights NOT 

illuminated 

 

Procedure 

a. Position sim outside the FAP – take a snapshot of position 

b. Remove the runway lights on the airport setup page 

a. Observed cockpit (RNAV setup, alerts/warnings if any, etc.) 

c. Released position-freeze, flew RNAV  

a. Executed normal RNAV to 2,400 feet 

1. Autopilot on until 2,400 feet  

d. At 2,400, position-freeze simulator 

a. Documented visuals, HUD displays 

b. Noted runway and taxiway lights positioned in HUD and out forward window 

(looking to the right) 

- Taxiway lights were illuminated on the brightest setting in the simulator. 

e. Released position-freeze and side-step to left and align with taxiway (manually flown) to 

190 feet agl 

f. Position-freeze once aligned with taxiway 

a. Documented maneuvering necessary to align with taxiway 

b. Documented visuals, HUD displays 

g. Released to landing on taxiway 

h. Position freeze after rollout on landing 

 

 

Run began: 0950 



 

PUW SIM OBSERVATION 19 DCA18IA081 

 

Time Notes 

 

 

1. Maneuvering: minimal banking required to align with 

taxiway. 

 

2. Documented HUD displays: 

 

Photo 23: Run 4 HUD (repeater) at 2,400 msl. 

 

 
Photo 24: Run 4 HUD (repeater) at 1,400 msl. 
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Photo 25: Run 4 PFD at 190 feet agl. 

 

 
Photo 26: Run 4 taxiway light at 190 feet agl. 
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Photo 27: Run 4 FMS with left deviation. 

 

 
Photo 28: Run 4 HUD (repeater) at 190 feet agl, offset to the left of runway 

centerline. 
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Photo 29: Run 4 flare cues. 

 

3. Other:  

- Taxiway in the simulator for EAT is 2x 

further from the runway than PUW 

taxiway/runway. 

- No runway edge lines available in HUD 

display 

- Flare cues were visible for landing on 

taxiway. 

 

 

5.0 Run 5: SEA ILS 16R CAT III approach 

Horizon pilots set up a SEA ILS 16R CAT III approach for demonstration purposes to observe 

the decluttered mode (AIII) of the HUD, and the runway edge lines in the HUD display. 

 

Run began: 1008 
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Photo 30: Run 5 HUD display (Cat III approach). 

 

 
Photo 31: Run 5 HUD Cat III (repeater) displays. 

 

TEST COMPLETE 

 

 

 

 

 

 

 

 

 

 



 

PUW SIM OBSERVATION 24 DCA18IA081 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D. APPENDIX 

6.0 Charts 

6.1 RNAV (RNP) M Runway 06 
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6.2 PUW Airport 

Not For Navigation
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6.3 EAT RNAV (RNP) rwy 12 

Not For Navigation
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6.4 EAT Airport chart 

Not For Navigation
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7.0 Horizon Air RNAV Profile 
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8.0 Horizon Air SOPs 
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8.1 QRH RNAV Checklist 
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9.0 Horizon Air Normal Checklist 
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