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OMB Control No.:  2127-0004

Part 573 Safety Recall Report         16V-859

The information contained in this report was submitted pursuant to 49 CFR §573

Manufacturer Name : Ride The Ducks International LLC
Submission Date : NOV 22, 2016

NHTSA Recall No. : 16V-859
Manufacturer Recall No. : NR

Manufacturer Information :

Manufacturer Name : Ride The Ducks International LLC
Address : 2320 W Highway 76

PO BOX 1837 BRANSON MO 65616
Company phone : 417 266 7600

Population :

Number of potentially involved : 57
Estimated percentage with defect : 100 %

Vehicle Information :

Vehicle  1 : 1996-2005 RTDI “Stretch” Amphibious Passenger Vehicles
Vehicle Type :

Body Style : 
Power Train : NR

Descriptive Information : Amphibious Passenger Vehicle
Production Dates : JAN 01, 1996 - DEC 31, 2005

VIN Range  1 : Begin : NR  End : NR Not sequential

Description of Defect :

Description of the Defect : The axle housing can fracture at the connection point between the knuckle ball 
and the housing due to excessive fatigue. 

FMVSS 1 : NR
FMVSS 2 : NR

Description of the Safety Risk : If the axle housing fractures, the driver may lose control of the vehicle and 
increase the risk of a crash. 

Description of the Cause : The axle housing can fracture due to excessive fatigue.

Identification of Any Warning 
that can Occur : 

NR
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The information contained in this report was submitted pursuant to 49 CFR §573

Supplier Identification :

Component Manufacturer   

Name : NR
Address : NR

 NR
Country : NR

Chronology :

See attached document

Description of Remedy :

Description of Remedy Program : The remedy program applied was set forth in the Service Bulletin issued 
on October 1, 2013. The remedy involved strengthening the connection 
where the knuckle housing ball connects to the axle housing. 

How Remedy Component Differs 
from Recalled Component :

NR

Identify How/When Recall Condition 
was Corrected in Production : 

RTDI is not currently building or having built new amphibious passenger 
vehicles. 

Recall Schedule :

Description of Recall Schedule : RTDI will send formal customer notification letters to its company-
owned operators and licensors as set forth in the Consent Order with 
NHTSA. To the extent that Ride the Ducks Seattle requests parts to 
conduct the repair, they are available. Ride the Ducks International will 
offer reimbursement to any licensor that has already conducted the 
repairs. 

Planned Dealer Notification Date : NR  - NR
Planned Owner Notification Date : NR  - NR

* NR - Not Reported 
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OMB Control No.:  2127-0004

Part 573 Safety Recall Report         16V-859

The information contained in this report was submitted pursuant to 49 CFR §573

Manufacturer Name : Ride The Ducks International LLC
Submission Date : MAY 04, 2017

NHTSA Recall No. : 16V-859
Manufacturer Recall No. : NR

Manufacturer Information :

Manufacturer Name : Ride The Ducks International LLC
Address : 2320 W Highway 76

PO BOX 1837 BRANSON MO 65616
Company phone : 417 266 7600

Population :

Number of potentially involved : 57
Estimated percentage with defect : 100 %

Vehicle Information :

Vehicle  1 : 1996-2005 RTDI “Stretch” Amphibious Passenger Vehicles
Vehicle Type :

Body Style : 
Power Train : NR

Descriptive Information : Amphibious Passenger Vehicle
Production Dates : JAN 01, 1996 - DEC 31, 2005

VIN Range  1 : Begin : NR  End : NR Not sequential

Description of Defect :

Description of the Defect : The axle housing can fracture at the connection point between the knuckle ball 
and the housing due to excessive fatigue. 

FMVSS 1 : NR
FMVSS 2 : NR

Description of the Safety Risk : If the axle housing fractures, the driver may lose control of the vehicle and 
increase the risk of a crash. 

Description of the Cause : The axle housing can fracture due to excessive fatigue.

Identification of Any Warning 
that can Occur : 

NR
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The information contained in this report was submitted pursuant to 49 CFR §573

Supplier Identification :

Component Manufacturer   

Name : NR
Address : NR

 NR
Country : NR

Chronology :

See attached document amending chronology

Description of Remedy :

Description of Remedy Program : RTDI will replace each of the front axles with one that has a coupler 
welded to the axle.  Prior to the installation of the coupler, the axles will 
undergo magna particle testing.  The axles will also be inspected on an 
annual basis.  

How Remedy Component Differs 
from Recalled Component :

NR

Identify How/When Recall Condition 
was Corrected in Production : 

RTDI is not currently building or having built new amphibious passenger 
vehicles. 

Recall Schedule :

Description of Recall Schedule : RTDI will send formal customer notification letters to its company-
owned operators and licensors as set forth in the Consent Order with 
NHTSA. Ride the Ducks International will offer reimbursement to any 
licensor that has already conducted the repairs. 

Planned Dealer Notification Date : NR  - NR
Planned Owner Notification Date : NR  - NR

* NR - Not Reported 
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OMB Control No.:  2127-0004

Part 573 Safety Recall Report         17V-501

The information contained in this report was submitted pursuant to 49 CFR §573

Manufacturer Name : Ride The Ducks International LLC
Submission Date : AUG 11, 2017

NHTSA Recall No. : 17V-501
Manufacturer Recall No. : NR

Manufacturer Information :

Manufacturer Name : Ride The Ducks International LLC
Address : 2320 W Highway 76

PO BOX 1837 BRANSON MO 65616
Company phone : 417 266 7600

Population :

Number of potentially involved : 57
Estimated percentage with defect : 100 %

Vehicle Information :

Vehicle  1 : 1996-2005 RTDI Stretch Amphibious Passenger Vehicles
Vehicle Type : BUSES, MEDIUM & HEAVY VEHICLES

Body Style : OTHER
Power Train : NR

Descriptive Information : Amphibious Passenger Vehicle
Production Dates : JAN 01, 1996 - DEC 31, 2005

VIN Range  1 : Begin : NR  End : NR Not sequential

Description of Defect :

Description of the Defect : The axle housing can fracture at the connection point between the knuckle ball 
and the housing due to excessive fatigue.

FMVSS 1 : NR
FMVSS 2 : NR

Description of the Safety Risk : The axle housing can fracture at the connection point between the knuckle 
ball and the housing due to excessive fatigue.

Description of the Cause : The axle housing can fracture due to excessive fatigue.

Identification of Any Warning 
that can Occur : 

NR

Supplier Identification :

Component Manufacturer   

Name : NR
Address : NR
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The information contained in this report was submitted pursuant to 49 CFR §573

 NR
Country : NR

Chronology :

Chronology Uploaded as Miscellaneous Document

Description of Remedy :

Description of Remedy Program : RTDI will replace each of the front axles with one that has a coupler 
welded to the axle. Prior to the installation of the coupler, the axles will 
undergo magna particle testing. The axles will also be inspected on an 
annual basis.

How Remedy Component Differs 
from Recalled Component :

Vehicles will be provided new axles with a coupler welded to the axle.

Identify How/When Recall Condition 
was Corrected in Production : 

RTDI is not currently building or having built new amphibious passenger 
vehicles.

Recall Schedule :

Description of Recall Schedule : RTDI previously notified owners under recall 16V-859.  RTDI will reissue 
owner notification letters once NHTSA issues a new recall number and 
approves the draft letter.

Planned Dealer Notification Date : NR  - NR
Planned Owner Notification Date : NR  - NR

* NR - Not Reported 
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BEFORE THE WASHINGTON 

UTILITIES AND TRANSPORTATION COMMISSION 

 

 

WASHINGTON UTILITIES AND 
TRANSPORTATION COMMISSION, 
 

 Complainant, 
 
v. 
 
RIDE THE DUCKS OF SEATTLE, 
L.L.C. d/b/a SEATTLE DUCK TOURS, 
 
 Respondent. 
 

  

DOCKET TE-151906 

 

ORDER 09 

 

 

ORDER DENYING PETITION TO LIFT 
SUSPENSION ON USE OF “STRETCH 
DUCKS” 

 

 

   

BACKGROUND 

1 On September 24, 2015, an incident occurred on the Aurora Bridge in Seattle involving a 
Ride the Ducks of Seattle, LLC d/b/a Seattle Duck Tours (Ride the Ducks or Company) 
vehicle that resulted in the tragic deaths of five people and serious injuries to many 
others. On September 28, 2015, the Washington Utilities and Transportation Commission 
(Commission) conducted emergency adjudicative proceedings pursuant to RCW 
34.05.479 and entered Order 01, Notice of Emergency Adjudication and Order 
Suspending Certificate (Order 01). Order 01 suspended Certificate No. ES-00146 to 
operate and provide excursion services (Certificate) held by Ride the Ducks pending the 
results of a Commission staff (Staff) investigation and inspection of Ride the Ducks’ 
entire fleet of vehicles, drivers, and operations.  

2 On December 22, 2015, the Commission entered Order 05, which among other things, 
lifted the suspension of Certificate No. ES-00146 to operate and provide excursion 
services held by Ride the Ducks using its “Truck Duck” vehicles, but continued the 
suspension on its “Stretch Duck” vehicles “unless and until the Company demonstrates to 
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the Commission’s satisfaction that those vehicles do not pose an immediate danger to 
public safety.”1 

3 On July 12, 2017, Ride the Ducks filed with the Commission a petition requesting to 
reinstate the Company’s authority to provide excursion services using its Stretch Duck 
vehicles (Petition). The Petition claims that the manufacturer of the Stretch Ducks, Ride 
the Ducks International (RTDI), issued a recall for the front axle safety defect, as 
required by the National Highway Traffic Safety Administration, and will arrange to 
replace each of the front axles with one that has a coupler welded to the axle. The Petition 
further claims that RTDI notified Ride the Ducks that it will receive new axles compliant 
with the recall on or around July 12, 2017, that Ride the Ducks intends to install and 
maintain the axles to the requirements set by the safety recall, and that this demonstrates 
that the vehicles do not pose an immediate danger to public safety.  

4 On July 21, 2017, Staff submitted its response to the Petition (Staff Response). Staff 
opposes the request to lift the suspension on the use of Stretch Duck vehicles as 
premature. Staff states that it would support the Company’s requested relief if Ride the 
Ducks were to: 

 Provide verification through a qualified third party, to the satisfaction of 
the Commission, that the new axle installation in each Stretch Duck 
vehicle meets or exceeds the applicable federal motor vehicle safety 
standards. 

  Perform an annual inspection in accordance with 49 CFR 396.17 and 
correct any defects discovered during the inspections.2 

Staff also “proposes to conduct a jurisdictionally mandated Level VII commercial vehicle 
inspection on each Stretch Duck vehicle the Company proposes to operate.”3 

5 On July 21, 2017, the Public Counsel Unit of the Washington Attorney General’s Office 
(Public Counsel) submitted its response to the Petition (Public Counsel Response). Public 

                                                 
1 Order 05 ¶ 24. 
2 Staff Response at 2. 
3 Id. 
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Counsel states that it did not receive a copy of the Petition,4 but based on the summary in 
the Commission’s Notice of Opportunity to Respond, Public Counsel also opposes the 
Petition. According to Public Counsel, “The Company’s intentions, while the first step in 
reinstating their certificate to operate, does not meet the Commission’s requirement that 
the Company demonstrate that the vehicles pose no danger to public safety.”5 Public 
Counsel concurs with all the recommendations Staff made in its response. 

DISCUSSION AND DECISION 

6 The Commission acknowledges the efforts Ride the Ducks has made to improve the 
safety of its Stretch Duck vehicles. We nevertheless agree with Staff and Public Counsel 
that those steps are not sufficient to demonstrate to the Commission’s satisfaction that 
those vehicles do not pose an immediate danger to public safety. Promises of actions to 
be taken in the future do not ensure that the vehicles currently are safe to operate. 
Accordingly, we deny the Petition. 

7 Our denial, however, is without prejudice to the Company to submit a subsequent request 
to lift the suspension if and when the Stretch Ducks comply with all applicable safety 
standards. To that end, we adopt Staff’s recommendations and require any future petition, 
at a minimum, (1) to demonstrate that the Company has satisfied the requirements Staff 
proposes, and (2) to be submitted to the Commission and served in compliance with 
WAC 480-07-360 and Order 07, Prehearing Conference Order. 

ORDER 

THE COMMISSION ORDERS: 

8 (1) The Petition of Ride the Ducks of Seattle, LLC d/b/a Seattle Duck Tours to lift the 
suspension on its authority to provide excursion services using its Stretch Duck 
vehicles is DENIED without prejudice. 

9 (2) Any future petition Ride the Ducks of Seattle, LLC d/b/a Seattle Duck Tours files 
to lift the suspension on its authority to provide excursion services using its 

                                                 
4 Public Counsel Response ¶ 1, n.1. We note that only Public Counsel submitted a certificate of service 
with its pleading as required in WAC 480-07-360, and no party copied the presiding administrative law 
judge on its electronic service as required in Order 07, Prehearing Conference Order, in this docket. 
5 Id. ¶ 3. 
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Stretch Duck vehicles, at a minimum, must demonstrate that the Company has 
satisfied the requirements in paragraph 4 above and must be filed and served in 
compliance with all applicable procedural requirements.  

DATED at Olympia, Washington and effective July 25, 2017. 

WASHINGTON UTILITIES AND TRANSPORTATION COMMISSION 

 

 

 

DAVID W. DANNER, Chairman 

 

 

 

ANN E. RENDAHL, Commissioner 

 

 

 

JAY M. BALASBAS, Commissioner 

 



Exhibit 9 





















 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 10 





















 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 11 



 Recreation Engineering, Inc.  
300 N. Lynx Creek Rd., Prescott, AZ 86303 
Tel (928) 778-6211       Fax (928) 778-6212         

 
RECREATION SAFETY AND ENGINEERING CONSULTANTS 
BRIAN D. KING, P.E. / Professional Mechanical Engineer, IL, FL, NV; NDT Level II, CMT II, COT II, CRI, NAARSO III, QSI 
JEFFERY W. ABENDSHIEN / ASNT NDT Level III, CMT II, COT II, CAOT, PRI, NAARSO III, QSI 
BARTHOLOMEW J. MUELLER / NDT Level II, CMT II, CAOT, CRI, NAARSO II, ETCP-RT, QSI  
KEVIN D. GARRISON / CWI, NDT Level II, CMT II, CAOT, PRI, NAARSO III, QSI  
MARY JANE BREWER / CPO, AFO, COT, CAOT, NAARSO II, QSI 
JONATHAN D. HINDS / Mechanical Engineer 
JESSE MONREAL / Industrial Engineer, CMT I, NAARSO I 
JAN A. KING / AB, Director of Administrative Services 
 
Web Site: www.RecreationEngineering.com 

 

Mechanical Analysis and Design 
Maintenance and Safety Audits 
Mechanical Testing and Dynamic Analysis 
Maintenance and Safety Program Development 
CA QSI Inspection 
Incident Investigation 
Non-Destructive Testing 
 
Writer’s e-mail: 
Abendshien@RecreationEngineering.com

 
 
 
April 28, 2018 
 
Ryan Johnson  
Director of Operations  
Ryan@ridetheducksofseattle.com 
Cell: (206)-571-3045 
 
Re: REI Third Party Inspection of Duck #19 Axle Housing and Related Components 
 
 
Mr. Johnson: 
 
Recreation Engineering, Inc., has inspected the installation of the front axle housing and related 
components (steering, suspension and brakes) on Duck #19.  The inspection was performed by Jeffery W. 
Abendshien. 
 
The scope of service was as follows: 
 
Safety inspection to Ride the Duck International specifications and applicable Federal Motor Vehicle Safety 
Standards in Title 49, Part 570 "Vehicle In Use Inspection Standards" as mentioned below. 
 
Based upon the aforementioned, the Duck #19 front axle housing and related components were inspected, 
tested, evaluated, and found to be in substantial compliance with the manufacturer specifications and 
applicable Federal Motor Vehicle Safety Standards, specifically Title 49, Part 570, Sub-Part B, Sections 
570.59 (Service Brake System), 570.60 (Steering System), 570.61 (Suspension System), 570.62 (Tires) 
and 570.63 (Wheels).  Note: Due to the movement restriction placed on the Stretch Ducks the road test 
specified in Section 570.59 (Service Brake System Stop Test) could not be performed.  This test can be 
easily performed and verified by Ride the Duck maintenance personnel when the Duck is placed back in 
service. 
 
If I can be of any further service, please do not hesitate to contact my office. 
 
Sincerely, 

Jeffery W. Abendshien, ASNT NDT Level III / NAARSO Level III / AIMS Level III 
Vice-President  
 



Jeffery W. Abendshien is the vice-president of Recreation Engineering, Inc.  He attended The Ohio 

State University (College of Engineering) and maintains an ASNT NDT Level III certification in multiple 
disciplines. His continuing education and teaching experience includes hundreds of additional credit hours 
of work from Old Dominion University and Greenville Technical College where he taught specialized 
safety, inspection and testing courses.  His personal inspection and testing experience includes many 
unique code specific and niche transportation industries such as amusement rides and attractions 
(NAARSO and AIMS Level III Senior inspector), marine passenger vessels including ferries, water taxis 
and large (1000 ton+) excursion vessels, amphibious passenger vehicles (including commercial and 
military "Ducks" and DUKW vehicles), marine racing vessels (APBA certified inspector), track racing 
vehicles (NHRA and IHRA certified inspector), off-road racing vehicles in the SCORE and Best in the 
Desert series (as part of the BF Goodrich racing team), commercial passenger vehicles including 
historical trolleys (San Francisco) and standard vehicles such as buses and trams.   Additional experience 
includes aerial tramways, scenic railroads, theatrical rigging, rope access inspections and underwater 
NDT (commercial diver for marine vessels, submarines and fixed structures).  

Mr. Abendshien is an active member in the ASTM International Committee which is responsible for writing 
and maintaining globally recognized standards and an active member of the American Society for Non-
Destructive Testing organization which is responsible for maintaining the qualification/certification of 
inspection and testing personnel.  He is currently Vice-Chairman of the ASTM F-24.60 committee for 
Special Rides and Attractions.  Mr. Abendshien has also written inspection and audit procedures, 
maintenance procedures, OEM manuals and operational procedures for many specialty rides and 
attractions.     

Mr. Abendshien is an AIMS International Certified Professional Ride Inspector (Level III) and is listed by 
Clark County, Nevada as an Amusement Ride Quality Assurance Inspector. He is a Level III (Senior) 
Certified Amusement Ride Safety Inspector and Certified Operations Level I by the National Association 
of Amusement Ride Safety Officials. He is also an AIMS Certified Maintenance Technician (Level II), 
AIMS Certified Operations Technician (Level II) and AIMS Certified Aquatics (Level I).  

Mr. Abendshien is recognized by the State of California as a Permanent Amusement Ride Qualified 
Safety Inspector, as a Missouri State Authorized Amusement Ride Inspector, State of Texas recognized 
Ride Inspector and is a Florida State Authorized Amusement Devices and Amusement Attractions 
Inspector. He has prepared and presented curriculum at annual AIMS International safety seminars and 
was presented the 1998 and 2010 AIMS Safety Seminar Harold Chance Award for best presentation.  Mr. 
Abendshien has also presented at annual National Association of Amusement Ride Safety Officials safety 
seminars and International Code Council Educode seminars.  He has also prepared and presented many 
private lectures and training to government officials and individual clients. 

Mr. Abendshien has been a member of the American Society of Mechanical Engineers, American Society 
for Non-Destructive Testing, American Welding Society, International Association of Amusement Parks 
and Attractions, the American Society for Testing and Materials International, Amusement Industry 
Manufacturers and Suppliers International, National Association of Amusement Ride Safety Officials, 
Association for Challenge Course Technology, Professional Ropes Course Association and the United 
States Institute for Theater Technology. 

Mr. Abendshien continues to participate in, and over-see, onsite safety inspections globally.  
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Memorandum for Record                              January 17th 2017 
To: MISTRAS Group Inc. 

From: Joe M. Hatten, Maintenance Manager, Ride the Ducks of Seattle       
Subject: NDT Standard Operating Procedures 
 
Purpose:  

This document provides testing criteria for the Non-Destructive Testing of Truck Duck steer axles, steer axle spindles, 
and drive axles owned by Ride the Ducks of Seattle.  A copy of this document shall be provided to the testing agency 
contracted to perform the Non-Destructive Testing.  The original version of this SOP will be maintained by the 
Maintenance Manager for Ride the Ducks of Seattle. 
 
Overview: 

Ride the Ducks of Seattle is committed to providing the safest amphibious tours in the country.  This commitment 
requires verification that current equipment and replacement parts are in proper operating condition at all times.  To 
ensure this commitment is met, Ride the Ducks of Seattle has enlisted the service of Mistras Group Inc. to provide Non-
Destructive Testing of several suspension and drivetrain components.  The purpose for this memorandum packet is to 
establish parameters for quality testing of the vehicles as specified herein utilizing Nondestructive Inspection Methods. 

Criteria:  

Ride the Ducks of Seattle intends to employ the services of Mistra Group Inc. for nondestructive testing services on 
preventative inspections and for inspection of newly acquired Duck components.  Ride the Ducks begins annual DOT 
preventative maintenance inspections every September.  During these inspections, various components and/or systems 
of the Ducks will be disassembled and inspected.  It is during this period that the Non-Destructive services as defined in 
this memorandum shall take place.  Additionally, Ride the Ducks of Seattle intends to utilize Non-Destructive testing for 
newly purchased or acquisitions of replacement steer axle housings, drive axle housings and steer axle spindles. It is 
mandatory that newly purchased or acquired parts be tested for serviceability prior to being entered into the parts 
supply inventory for Ride the Ducks of Seattle.     

Tracking and Record Keeping: 

Ride the Ducks of Seattle has implemented a tracking system, including permanent component serial numbers, to define 
each component and to maintain location and status of all steer axle housings, drive axle housings, and steer spindles.  
Identification for each component are as follows: 

Truck Duck Axle/s Data 

- TD Steer axle housings 
o Part #7521744  
o Permanent serial number identification will begin with TDS (Truck Duck Steer).  This will be followed by a 

numeric designator.   
- TD Rear/Drive Axle housings 

o Part #7521728  
o Permanent serial number identification will begin with TDR (Truck Duck Rear).  This will be followed by a 

numeric designator. 
- TD Steer axle spindles 

o Original Part number #7521680, replacement part #4316SP.  
o Permanent serial number identification is designated by three numbers beginning with 001. 
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Stretch Duck Axle/s Data 

- SD Steer axle housings 
o Part #7411366 
o Permanent serial number identification will begin with SDS (Stretch Duck Steer).  This will be followed by 

a numeric designator.   
- SD Drive Axle housings 

o Part #7411297 
o Permanent serial number identification will begin with SDR (Stretch Duck Rear).  This will be followed by 

a numeric designator. 
-  SD Tag Axle housings 

o Part #7411298 
o Permanent serial number identification will begin with SDR (Stretch Duck Rear).  This will be followed by 

a numeric designator. 
- SD Steer axle spindles 

o Original Part number #7521680, replacement part #4316SP.  
o Permanent serial number identification is designated by three numbers beginning with SD001. 

 
The standards and procedures set forth in this memorandum will be utilized and maintained by Ride the Ducks of 
Seattle.  The specifications contained in this SOP will be subject to amending by Ride the Ducks of Seattle when or if the 
industry standards change, vendor requirements need to be modified or we, the requesting customer, need to adjust 
our criteria.  

Field Testing for In-Service Vehicles 

Appointments: 

All request for NDT appointments shall be made in advance and will include relevant information for component test 
area, part numbers and permanent serial numbers.  On the date and time of the requested appointment, a 
Nondestructive inspector will arrive at the Ride the Ducks of Seattle maintenance facility, 4203 9th Ave. NW, Seattle, WA 
98107, with all require tools and equipment to conduct Non-Destructive Testing of all specified and pre-staged 
equipment.  

Testing Process: 

The standard testing procedure shall be in accordance with ASTM E709 Standard Guide for Magnetic Particle Testing 
(MT) which is Mistras procedure 100-MT-001 for material and welds.  The criteria of acceptance will be No Cracks. This 
standard will remain in place for all inspections.  Any changes to the requested ASTM-E709 criteria will be made in 
writing by the Director of Operations or Maintenance Manager for Ride the Ducks of Seattle.  

Preparation of the areas to be tested will be done by Ride the Ducks of Seattle.  Inspection areas shall be clean and free 
of all foreign debris.  Paint, slag, rust, grease, oil or dirt should be removed by applying a cleaning solvent, the use of a 
steam cleaner, or a wire wheel. 

The axle and spindle testing will be conducted in accordance with all regulatory guidelines.  Ride the Ducks of Seattle has 
determined, and the following pages will define, the primary and secondary areas that are to be tested on each 
component.  
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Primary Inspections require Magnetic Particle Inspection by a certified Inspector per the requirements of SNT-TC-1A. 
 
Secondary Inspections require Visual Inspection (VT) by Ride the Ducks of Seattle.  Should for any reason Ride the Ducks 
determine there are issues with these areas, Magnetic Particle Inspection by a certified NDT Inspector per the 
requirements of SNT-TC-1A may be requested.  If Secondary Inspections are requested, all surfaces to be inspected will 
be prepared in accordance with the requirements of ASTM E709 and this document. 
 
During the testing, any and all indications during the screening test will be brought to the attention of the on-duty 
maintenance supervisor.  The maintenance supervisor will visually confirm and address any indication with an emery 
cloth or wire wheel, thus ensuring that the indication is not a result of surface marring.  The area of indication will be 
tested again for confirmation.  If the indication is still present the tester will mark the location of the indication for 
reference and/or further examination.   

Parts that continue to show indications, following the confirmation test, will be removed for possible repair or disposal.  
Replacement parts that have been previously verified as indication or crack free will be drawn from the Ride the Ducks 
of Seattle parts inventory and will be installed as replacement.   

In-House Testing for restock and replacement components 

All request for Non-Destructive testing of restock components will take place at the Mistras Group Inc. facility at 7820 S. 
210th St. #110, Kent, WA 98032.  Components for testing will include a detailed work order request and be accompanied 
by all relevant identification numbers.  

Testing Process: 

The standard criteria of acceptance will be, No Cracks.  This standard will remain in place for all inspections.  Any 
changes to the criteria will be made in writing by the Director of Operations or Maintenance Manager for Ride the Ducks 
of Seattle.  

Preparation of the areas to be tested will be in accordance with ASTM E709.  The surface of the part to be examined 
should be essentially clean, dry, and free of contaminants such as dirt, oil, grease, loose rust, loose mill sand, loose mill 
scale, lint, thick paint, welding flux/slag, and weld splatter that might restrict particle movement. When examining a 
local area, such as a weld, the areas adjacent to the surface to be examined, must also be cleaned to the extent 
necessary to permit detection of indications.  Paint, slag, rust, grease, oil or dirt should be removed by applying a 
cleaning solvent, the use of a steam cleaner, or a wire wheel or other method which will not smear the metal surface. 

After all testing has been completed, the testing facility will provide Ride the Ducks of Seattle with a packet containing a 
copy of all items tested and the individual test results sheet per component.  The completed paperwork will be filed and 
retained at the Ride the Ducks of Seattle Maintenance Facility for the entire life cycle of the component and for 
historical references. 
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       Truck Steer Axle Primary Inspection Area:  

1. Primary inspection (Magnetic Particle Inspection Required) of the external welds surrounding the Kingpin and 
internal welds securing the Kingpin to the housing 
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Kingpin 
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       Truck Steer Axle Secondary Inspection Area:  
2. Secondary Inspection (Visual Inspection unless requested for Magnetic Particle Inspection)  of the entire width 

of the steer cup and around the circumference 
 

                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                    
           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Kingpin 
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     Truck Steer Axle Secondary Inspection Area (cont.): 

2. Secondary Inspection (Visual Inspection unless requested for Magnetic Particle Inspection) Steer cup ring to 
the butt-weld on square axle housing shaft 

 

       
 
 
       Stretch Duck Steer Axle Primary Inspection Area:  
 
 
 

       
 

2 
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Stretch Duck Steer Axle Secondary Inspection Area:  
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Rear Axle Primary Inspection Area: 
1. Primary inspection (Magnetic Particle Inspection Required) of Spindle end to the weld at the union point with 

the housing. 

      
Rear Axle Secondary Inspection Area:   

2. Secondary Inspection (Visual Inspection unless requested for Magnetic Particle Inspection)  of Spindle union 
weld to the axle butt-weld on the square housing 

     

1 
 

2 
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Steer Axle Spindle Primary Insp Area: 

1. Primary inspection (Magnetic Particle Inspection Required) Spindle shaft to flange union. 
 

 
Steer Axle Spindle Secondary Insp Area: 

 
 
 

 

 

1 
 

1 
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Conclusion 
  
   The procedures that have been adopted in this memorandum are in pursuant to our ever evolving safety standards. If 
there is a need for modifications or re-assessment of the process all parties involved will be notified appropriately in 
writing providing any and all modifications. If there are any questions or concerns regarding this memorandum, they 
should be addressed to Ride the Ducks of Seattle, at 516th Broad St, Seattle, WA  98109, phone number 206-441 4647. 
 
 
 
               
Ryan Johnson                                                                                                                         Joe M. Hatten 
Director of Operations             Maintenance Manager   
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Backeye®360° Camera Systems

This exciting new development provides drivers with  
a single clear view image of all near-field blind spots 
around the vehicle – which is a massive leap forward in 
vehicle safety!

Ultrawide-angle cameras mounted on the front, sides  
and rear of the vehicle capture the surrounding areas of 
the vehicle, including blind spots. The digital images  
from these cameras are processed and ‘video stitched’ 
together to produce a top-down 360° ‘birds eye view’  
of the vehicle and surrounding areas in a single image.

The software also removes the fisheye camera effect,  
so that the driver is presented with a clear and  
undistorted image. 

Backeye®360 Systems are compatible with Brigade  
MDR digital recorders, providing you with footage that  
can help make major cost savings by refuting bogus 
claims, and providing evidence in the event of any 
accident or incident.

4 cameras
1 image
0 blind spots

•  Eliminates blind spots, 
improves safety

•  Comprehensive view of the 
surrounding area in a single 
image

•  Reduces collisions with 
people and objects

Actual Backeye®360 images

Features Benefits Backeye®360 
ASL360

Backeye®360 
BN360

Customizable triggers Best view of each maneuver Bespoke views  
8 triggers

Fixed views  
3 triggers

Dual views on monitor View the most critical areas Bespoke image 
views Fixed dual views

Customized joins between  
camera images

Seamless surround image optimized for  
your vehicle ü ü

Flexible camera positioning Backeye®360 System will still be accurate if 
cameras installed off-center ü ü

Full-screen 360° view Entire screen can be devoted to the 360° view ü ü

Automatic light balancing 
between camera images Easy to view, balanced image ü û

'Pie dish' effect Reduced image stretch, so that distant people  
and objects appear recognizable ü û

R46 Approved Suitable to replace Class V and Class VI mirrors û ü
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Backeye®360 BN360 
Regulation 46 approved.
Full screen 360 or a twin image split screen view.
In split screen mode, the 360 ‘birds eye view’ is permanently displayed together with 
the blind spot to the front, rear, left or right of the vehicle – auto-switching between 
these according to vehicle maneuver. 
This means that the driver always has both the 360 ‘birds eye view’ plus a 
conventional view of the area into which the vehicle is moving.

Backeye®360 ASL360
Suitable for most vehicle and mobile plant machines.
 Full screen 360 plus a flexible and wide range of bespoke split screen viewing options. 
 ‘Pie Dish’ image correction feature allows a wider area around the machine to be 
displayed to the driver, and provides a more natural view of objects that are at some 
distance from the vehicle.
Automatic light balancing between camera images makes for easier viewing on days 
when one side of the vehicle is bathed in bright sunlight and the other is in shadow.

Which system is for you? 
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Backeye®360

BN360-000 - Backeye®360 system                                                          4483

BN360-L120 20m/66’ camera cable  4493
BN360-L115 15m/49’ camera cable 4495
BN360-L110 10m/33’ camera cable 4496
BN360-L105 5m/16’ camera cable 4498
BN360-L1025 2.5m/8’ camera cable 4499
AC-305 Splitter cable for MDR (1 required per camera) 4903

BN360-100C-BKT01  Adaptable mounting bracket  4649 
Can be shaped to allow installation on non-vertical surfaces 

BN360-100C-BKT02 Mounting bracket to adjust camera angle 4714
BE360-CD	 	Deflector	to	shield	camera	from	knocks	 4701 

(To be used with BN360-100C-BKT02 Mounting bracket)

BN360-100C-BKT03	Deflector	to	shield	camera	from	knocks	 4743

BN360-Enclosure IP66 Enclosure kit to enable ECU to be installed 4723  
	 on	outside	of	vehicle 
 Note: Coiled cable kit or wireless connector also required
SK-15-05 3-camera Backeye®360	cable	kit	for	articulated	vehicles	 5066

Contents
• 1 x BN360-ECU-10 
• 4 x BN360-100C cameras
•  1 x BN360-VBV-L4015 video-out cable 

to connect to SELECT range monitor.
Note: Monitor and camera 
extension cables not included

Features
•  360° full screen image or split screen 

option 
• Triggered views (rear, left and right)
•  4 x ultra-wide viewing angle cameras 

(HxV) 185° x142° 
• 1/3” CMOS sensor
• TV system: NTSC

Power
• Power consumption: 15 Watts
• Current: 1.23 Amps

Durability & Standards
• Mechanical vibration: 1G 
• Mechanical shock: 50G
•  Operating temperature:  

-30 to +75°C / -22 to 167°F
• CE marked
• EMC approved: E
• HALT tested

Note: A calibration kit is  
required for installation.

•	IP69K	cameras
•	12-24Vdc
•		Size	(WxHxD)	ECU 

170 x 126.4 x 36mm 
6.7	x	5	x	1.4	inches

•		Size	(WxHxD)	Camera 
35.4 x 60.7 x 45.8mm 
1.4	x	2.4	x	1.8	inches

•	2	year	warranty

360° CAMERA SYSTEM

BN360 CABLES AND ADAPTERS

MOUNTING BRACKETS

REQUIRED FOR ARTICULATED VEHICLES
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ASL360-SV -  Backeye®360 4328

ASL360-L120  20m/66’ camera cable  4333
ASL360-L115 15m/49’ camera cable 4334
ASL360-L110 10m/33’ camera cable 4335
ASL360-L1025 2.5m/8’ camera cable 4336
AC-054 2.5m/8’ adapter cable to connect ECU to monitor 
 via AC-016 / AC-024 (BNC B to Phono A) 4340
AC-016 Adapter cable to connect AV/Phono to Elite monitor 2150
AC-024 Adapter cable to connect AV/Phono to Select monitor 3183

BE360-CD	 	Deflector	to	shield	camera	from	knocks	 4701

BN360-Enclosure	 IP66	Enclosure	kit	to	enable	ECU	to	be	installed	 4723	 
	 on	outside	of	vehicle 
 Note: Coiled cable kit or wireless connector also required

Contents
• 1 x ASL360-ECU 
• 4 x ASL360-CM2 cameras

Note:	Monitor,	camera	cables	and	
adapters	NOT	included	

Features
•  360° full screen or split screen options
• Flexible blend widths and positioning
• Up to 30 frames per second
•  Self-monitoring to eliminate frozen 

images
• Triggered views
•  4 x ultra-wide viewing angle cameras 

(HxV) 185 x 180°
• 1/4” CMOS sensor
• TV system: PAL

Power
•  Power consumption:  

Camera: 0.5 Watts 
ECU: 5.0 Watts

•  Current:  
Camera: 0.04 Amps 
ECU: 0.4 Amps

Durability	&	Standards
•  Operating temperature:  

-40 to +85°C / -40 to +185F
• CE marked
• EMC approved: E

Note:	A	calibration	kit	is	 
required	for	installation.	 
Available to Brigade trained 
fitters	only

•	IP68	cameras
•	12-24Vdc
•		Size	(WxHxD)	ECU 
225	x	35	x	120mm 
8.8	x	1.4	x	4.7	inches

•		Size	(WxHxD)	Camera 
70	x	50	x	62mm 
2.7	x	2	x	2.4	inches

•	2	year	warranty

360° CAMERA SYSTEM

ASL360 CABLES AND ADAPTERS

MOUNTING BRACKET

REQUIRED FOR ARTICULATED VEHICLES
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Backeye®360

Complete kits including monitor, Backeye®360 camera system, cables and adapters

BN360 360º CAMERA MONITOR SYSTEMS

SE-7104F-100 - 360 camera monitor system for large rigid vehicles 4618

SE-770-100 - 360 camera monitor system for large rigid vehicles 4804

• 1 x VBV-7104FM - 10.4" monitor
• 1 x BN360-000 360 system
• 1 x BN360-L110 - 10m/33’ camera cable
• 2 x BN360-L115 - 15m/49’ camera cables
• 1 x BN360-L120 - 20m/66’ camera cable

• 1 x VBV-770M 7" monitor
• 1 x BN360-000 360 system
• 1 x BN360-L110 - 10m/33’ camera cable
• 2 x BN360-L115 - 15m/49’ camera cables
• 1 x BN360-L120 - 20m/66’ camera cable

See individual products for 
detailed specifications

• 2 year system warranty

See individual products for 
detailed specifications

• 2 year system warranty
• R46 Approved 

Complete kits including monitor, Backeye®360 camera system, cables and adapters

ASL360 360º CAMERA MONITOR SYSTEMS

SE-770-000 - 360 camera monitor system for large rigid vehicles 4803

• 1 x VBV-770M - 7” monitor
• 1 x ASL-360SV 360 system
• 1 x ASL-L110 - 10m/33’ camera cable
• 2 x ASL-L115 - 15m/49’ camera cables
• 1 x ASL-L120 - 20m/66’ camera cable
• 1 x AC-024 - phono adapter cable
• 1 x AC-054 - adapter cable

See individual products for 
detailed specifications

• 2 year system warranty



 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 15 



Vehicle
Safety

Solutions

Backsense®

Radar Sensors

Brigade Electronics Group plc

Brigade Electronics (UK) Ltd (Head Office)
Brigade House, The Mills

Station Road, South Darenth
DA4 9BD United Kingdom
Tel: +44 (0)1322 420300
Fax: +44 (0)1322 420343

E-Mail: sales@brigade-electronics.com
brigade-electronics.com

Brigade Elektronik GmbH
Havelstraße 21

24539 Neumünster Germany
Tel: +49 (0) 4321 555 360
Fax: +49 (0) 4321 555 361

E-Mail: info@brigadegmbh.de

Brigade Electronics Inc
215 E Pearl St.

Portland, IN 47371
USA

Tel: +1 (260) 766-4343
E-Mail: sales@brigade-inc.com

Brigade Elettronica srl
Via Andrea del Castagno, 12

50132 – Florence
Italy

Tel: +39 055-245943
Fax: +44 (0) 1322 420343

E-Mail: info-italia@brigade-electronics.com

Brigade Electronika (PTY) Ltd
P.O. Box 17490

Lyttleton 0140 RSA
South Africa

Tel: +27 (0) 72 757 7166
Fax: +27 (0) 86 718 2775

E-Mail: brigade@ballmail.co.za

Brigade Electronique Sarl
22 Rue Pierre Bontemps

72000 Le Mans
France

Tel: +33 (0) 2 23 61 08 97
Fax +33 (0) 9 70 63 23 53

E-Mail: info@brigade-electronique.fr

Brigade Electronics BV
Hinmanweg 11F 

7575 BE Oldenzaal
The Netherlands

Tel: +31 541 53 18 01 
Fax: +31 541 53 24 52

E-Mail: info@brigade-electronics.nl



Large vehicles, 
difficult conditions, 
greater danger!

Industries such as mining, quarrying, agriculture, 
construction and waste all use huge machines and 
plant equipment, which by their very nature pose a 
danger if they are not managed safely. Blind spots 
tend to be much larger on these vehicles and include 
not only the rear and nearside but also the front, 
especially with elevated driver positions. Terrains are 
harsher, vehicles are exposed to the elements more 
aggressively whilst thick dust and darkness decrease 
visibility further. 

The ISO 5006 standard for earthmoving equipment 
addresses the problem of blind spots around a 
vehicle and states that the operator must be able to 
“see around the machine to enable proper, effective 
and safe operation.” Camera monitor systems provide 
this to some extent, but in difficult environmental 
conditions a range of complementary devices are vital 
to give visual and audible operator warnings. 

The UK Health & Safety Executive (HSE) warned 
about the dangers of poorly managed transport in 
the workplace after a coal mining company was fined 
following the death of two men crushed by a 100 tonne 
capacity dump truck. The dump truck driver could not 
see their vehicle because it was in a blind spot.

Online at brigade-electronics.com    Call on +44 (0)1322 420300 or visit your local stockist

“Earth-moving vehicles have poor 
visual fields due to their large size. 
It is crucial that additional steps 
are taken to ensure that drivers of 
these machines are aware of other 
smaller vehicles around them.”
Norrie Buchanan, HSE Inspector



Online at brigade-electronics.com    Call on +44 (0)1322 420300 or visit your local stockist

Backsense®

radar detection 
systems

Brigade’s Backsense radar sensor systems are 
designed to detect people and objects in blind 
spots, significantly reducing accidents. They detect 
stationary and moving objects, providing the driver 
with in-cab visual and audible warnings - alerting 
the operator whose attention can not be focused 
on all danger areas. Backsense works effectively 
in harsh environments and in poor visibility 
including darkness, smoke and fog. 



Online at brigade-electronics.com    Call on +44 (0)1322 420300 or visit your local stockist

The Backsense® range

Backsense® Features:
•  Close detection zone combined with targeted beam 

pattern

•  Controlled beam pattern to minimise false warnings

•  Excellent close-in detection

•  Frequency modulated continuous wave radar 
technology

•  Can trigger other vehicle safety devices such as camera 
monitor systems or reversing alarms

•  Eliminates possibility of driver interference. The audible 
warning buzzer cannot be switched off, providing fleet 
operators with peace of mind 

•  Clear, easy-to-read display and wide volume range of 
audible alert

•  Suitable for both on- and off-road applications

•  Extremely rugged design for severe weather conditions 
and all terrains

•  Effective through non-metallic objects - can  
fit behind plastic or glass fibre body work 

•  Self-diagnostics alert operator to  
system errors

• Choice of detection ranges

• 5 stage audible and visual display

• Comprehensive certification

Every Backsense® has an in-cab audio 
alert and LED display to alert the 
operator to hazards and their proximity.

In-cab display and Backsense® radar



Online at brigade-electronics.com    Call on +44 (0)1322 420300 or visit your local stockist

The Backsense® range

Programmable Backsense®

0.9m 1.8m 2.7m 3.6m2.4m0.0m 3.6m 4.8m 6.0m 7.2m

BS-8000

• Configurable:

• Detection area
•  3m (10ft) – 30m (98.5ft) length
•  2m (6.5ft) – 10m (33ft) width

• 5 detection zones 

• Blind zones – system ignores objects in 
specified zones, e.g. vehicle bodywork

• Trigger output length – controls when 
other equipment, e.g. a warning alarm, 
is activated

• Buzzer starting zone – audible alert can 
be set to activate after the visual signal

• Simple-to-use PC-based configuration 
software – no bespoke programming 
equipment required

Fixed Backsense® 

0.9m0.0m 1.8m 2.7m 3.6m 4.5m

• Fixed detection length and width divided into 
5 equal detection zones

• Buzzer and trigger output activate in all 
zones on detection

BS-7030

• 3m (10ft) length x 2.5m (8ft) width 
detection area

• 5 x 0.6m (2ft) detection zones

BS-7045

• 4.5m (15ft) length x 3.5m (11.5ft) width 
detection area

• 5 x 0.9m (3ft) detection zones

BS-7060

• 6m (19.5ft) length x 4.5m (15ft) width 
detection area

• 5 x 1.2m (4ft) detection zones

Example of Extreme configurable zones Example of Elite fixed zones

Diagrams are for illustration purposes only. Detection is affected by an object’s physical properties and location.



Benefits of 
Backsense®

Online at brigade-electronics.com    Call on +44 (0)1322 420300 or visit your local stockist

Backsense® for lighter 
duty machines
Suitable for light machines with 
extensive or varying blind spots, such 
as telescopic handlers; and machines 
operating in confined spaces, such as 
small wheeled low-loading shovels. 

Safety
✔  Helps prevent collisions
✔  Reduces accidents and fatalities, injury and 

sickness time
✔  Meets Health and Safety requirements

Efficiency
✔  Saves collision damage cost and downtime
✔  Saves on third party claims

Compatibility
✔  Can be set up to trigger reversing alarms, 

safety lights, camera systems and digital 
recorders

Ruggedness
✔  Unaffected by moisture, dust, vibration, heat, 

cold, UV, snow, ice, high wind, water and mud



Online at brigade-electronics.com    Call on +44 (0)1322 420300 or visit your local stockist

Backsense® for the 
Refuse Industry
Narrow-beam options are 
especially useful when 
manoeuvring close to parked  
cars, and bin-lift mechanism 
detection can be programmed  
out to prevent false alerts. 

Backsense is the answer where 
machine size and difficult environmental 
conditions, such as dust clouds or 
darkness, make manoeuvring particularly 
dangerous. It reduces the risk of 
large machines reversing into smaller 
machines or overturning following 
collision with a stock pile.  

It is equally beneficial for forward 
movement, with machine design often 
creating large blind spots - for instance 
many dumper trucks cannot see objects 
or people on the ground as far as 20 
metres in front of them. It is possible 
to calibrate out bodywork and vehicle 
protrusions in the detection area to 
prevent false alarms. Backsense also 
reduces risk for site workers wearing ear 
defenders who may be unable to hear 
reversing alarms.

Backsense® for Mining, Quarry and Construction



Brigade’s extensive portfolio of machine safety systems includes:

• Backeye®360 Camera monitor systems

• Camera monitor systems

• ‘White sound’ reversing and warning alarms

• Radar obstacle detection systems

• Mobile digital recording

• Ultrasonic obstacle detection systems

LIT0200  © Copyright Brigade Electronics Plc 2014

To order or for more information on 
Brigade’s vehicle safety solutions;
 brigade-electronics.com 
 +44 (0)1322 420300 
or visit your local stockist

Brigade products are designed to improve safety in and around 
commercial vehicles and mobile plant. Safety systems do not replace 
driver best practice. Please take care when manoeuvring.

Brigade Electronics Group plc

Brigade Electronics (UK) Ltd (Head Office)
Brigade House, The Mills

Station Road, South Darenth
DA4 9BD United Kingdom
Tel: +44 (0)1322 420300
Fax: +44 (0)1322 420343

E-Mail: sales@brigade-electronics.com
brigade-electronics.com

Brigade Elektronik GmbH
Havelstraße 21

24539 Neumünster Germany
Tel: +49 (0) 4321 555 360
Fax: +49 (0) 4321 555 361

E-Mail: info@brigadegmbh.de

Brigade Electronics Inc
215 E Pearl St.

Portland, IN 47371
USA

Tel: +1 (260) 766-4343
E-Mail: sales@brigade-inc.com

Brigade Elettronica srl
Via Andrea del Castagno, 12

50132 – Florence
Italy

Tel: +39 055-245943
Fax: +44 (0) 1322 420343

E-Mail: info-italia@brigade-electronics.com

Brigade Electronika (PTY) Ltd
P.O. Box 17490

Lyttleton 0140 RSA
South Africa

Tel: +27 (0) 72 757 7166
Fax: +27 (0) 86 718 2775

E-Mail: brigade@ballmail.co.za

Brigade Electronique Sarl
22 Rue Pierre Bontemps

72000 Le Mans
France

Tel: +33 (0) 2 23 61 08 97
Fax +33 (0) 9 70 63 23 53

E-Mail: info@brigade-electronique.fr

Brigade Electronics BV
Hinmanweg 11F 

7575 BE Oldenzaal
The Netherlands

Tel: +31 541 53 18 01 
Fax: +31 541 53 24 52

E-Mail: info@brigade-electronics.nl



 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 16 



249 Main Street
Belleville, MI 48111
734.699.7633 Phone
734.328.6039 Fax
www.safetytrack.net

We provide the most efficient solutions for tracking and managing 
your fleet, regardless of size. Get a competitive advantage and 
outperform your competition with real time fleet tracking.

Features: 
Geo-Fence Alerts

Excessive Idle Detection

Ignition On/Off Reporting

Scheduled Maintenance

Hard Speed, Brake and Turn Alerts

Web-Based User Interface with 
Google maps

Driver Score Card

Dimensions: 1.84 x 3.0 x 0.78”
Weight: 3.5 oz (99g) 

Benefits: 
Reduce Fuel Costs

Reduce Labor Costs 

Increase Productivity

Improve Driver Safety/Behavior

Increase Fleet Security/Theft protect

Lower Insurance Premiums

Fleet Tracking

Please contact us for pricing. We 
would be happy to provide the 
best possible solution for you!

Contact us:
249 Main Street

Belleville, MI 48111
Main Office: 734.699.7633

www.safetytrack.net

ST-2500
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