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I N TACT  S TA B I L I T Y  A N A LY S I S  
S D  # 1  O. N.  CG 4 4 1 0 8 3  

INTRODUCTION 

Ride the Ducks, Inc. requested a stability analysis be conducted of the subject vessel to ascertain 
compliance with Coast Guard intact stability requirements.  Federal Register Notice April 26, 2006  
(doc USCG-200522732) requested Owners and Operators  re-evaluate their vessels stability  using an 
assumed passenger weight of 185 lbs/passenger. The vessel originally passed a simplified stability test 
conducted on October 13, 1998 assuming a passenger weight of 160 lbs/passenger.   

LIGH TSHIP VALUES 

An inclining experiment was conducted on the subject vessel on February 20, 2007 at Table 
Rock Lake, Branson, MO.  The test procedure and test were approved and witnessed by the U.S. 
Coast Guard.  The resulting lightship values were found: 

Weight = 17,925 lbs 
LCG = 15.939 feet fwd of stern 

VCG = 3.314 feet above baseline 
 
Note: Longitudinal Reference is at the stern 
          Transverse is centerline 
          Vertical is baseline tangent to bottom of tires 

 

INTACT STABILITY 

Calculations were made for 4 load conditions for a protected route.  The load conditions were 
full load 38 passengers 2 crew, half load 19 passengers 2 crew loaded forward, half load 19 
passengers 2 crew loaded aft, and no passengers 2 crew.  Stability calculations were conducted to 
demonstrate compliance with 46 CFR 170.173 (Righting Energy), 46 CFR 170.170 (GM Weather) 
and 46 CFR 171.050 (Passenger Heel).  The calculations indicate the subject vessel would meet all 
intact stability criteria for all load conditions for a protected route.  The following is a summary of 
the results: 
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Summary of Stability Criteria

46 CFR 170.170 GM Weather
Load Condition 1 2 3 4
P 0.0025 0.0025 0.0025 0.0025
A (ft2) 168.7 176.7 176.7 184.2
H (ft) 1.64 1.86 1.86 2.01
W (LT) 11 10 10 8
T (deg) 7.09 8.20 7.96 7.13
GMreq 0.49 0.58 0.60 0.90

GMatt 1.56 2.31 2.23 2.86

PASS PASS PASS PASS

46 CFR 171.050 Passenger Heel
Load Condition 1 2 3 4
N 38 38 38 38
b (ft) 1.78 1.78 1.78 1.78
T (deg) 14 14 14 14
K 18.16 18.16 18.16 18.16
W (lt) 11 10 10 8
Gmreq (ft) 1.31 1.53 1.53 1.81
Gmatt (ft) 1.56 2.31 2.23 2.86

PASS PASS PASS PASS

46 CFR 170.173 Righting Energy
Load Condition 1 2 3 4
(1) Angle from abs 0 deg to Flood > 25.00 deg 28.08 33.48 31.14 38.03
(2) Area from abs 0 deg to abs 40 or MaxRA >10.00 Ft-deg 21.24 28.72 28.2 36.85
(3) Area from abs 0 deg to abs 40 or Flood  > 10.00 Ft-deg 10.55 20.45 17.16 33.5

PASS PASS PASS PASS

 

RECOMMENDED STABILITY GUIDANC E 

The following are recommended operating restrictions for the vessel.  The final operating 
restrictions will be given by the USCG in a stability letter. 

1. ROUTE: Operation on Protected Waters only.  

2. PERSONNEL:  A maximum of 40 persons may be carried, of which 38 may be passengers. 
The personnel capacity is based on an assumed passenger weight of 185 pounds.  

SD-1 Stability Study Report Rev-1
07/28/2007
3 of 72



 

3. SPEED AND WAVE HEIGHT:  This vessel is limited to a maximum speed of 6.9 knots 
and an operating environment with a maximum significant wave height of 2.5 feet. 

4. FREEBOARD AND DRAFT:  A freeboard of at least 2 feet 1-13/16 inches, as measured 
to the top of the bulwark at amidships, shall be maintained.   This corresponds to a 
maximum baseline draft of 4 feet 3-5/8 inches. Amidships is located 15 feet 1-5/16 inches 
forward of the stern.  Trim shall be minimized.  

5. TANKS:  Any cross-connections between port and starboard tank pairs shall be closed at all 
times when underway. 

6. HULL OPENINGS:  Any openings that could allow water to enter the hull should be kept 
closed when rough weather or sea conditions exist or are anticipated. 

7. WEIGHT CHANGES  Stability guidance is based upon the following lightship parameters: 

Weight = 17,925 lbs 
LCG = 15.939 feet fwd of stern 

VCG = 3.314 feet above baseline 
 

Note: Longitudinal Reference is at the stern 
          Transverse is centerline 
          Vertical is baseline tangent to bottom of tires 

 
Any alteration resulting in a change in these parameters will invalidate this stability guidance. 
No fixed ballast or other such weights shall be added, removed, altered and/or relocated 
without reviewing the impact of the change on the vessels stability. This vessel is not fitted 
with permanent ballast. 

8. BILGES:  The vessel�s bilges and voids shall be kept pumped to minimum content at all 
times consistent with pollution prevention requirements. 

9. LIST:  You should make every effort to determine the cause of any list of the vessel before 
taking corrective action. 

10. FULL LOAD MARK:  NVIC 1-01 requires all duck operators to provide a permanent 
loading mark at the stern to indicate the minimum freeboard at the maximum load the  
freeboard to this mark should be no less than 2 feet 0-5/8 inches. 
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CONCLUSIO NS 

Based on the study conducted SD-1 meets the intact stability requirements for operation on a 
protected route assuming passengers weigh 185 lbs/passengers, subject to the recommended stability 
guidance previously mentioned in this study.   
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APPENDIX OF SUPPORTING CALCULATIONS 

A. Inclining Experiment Results 

B. Intact Stability Calculation 

C. Hydrostatic Modeling 
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Appendix A 
Inclining Experiment Results 

SD-1 Stability Study Report Rev-1
07/28/2007
7 of 72



Stability Test Data 
Description of Vessel:  Stretch Duck, 
Amphibious Small Passenger Vessel (T)

Vessel Name:  MO8227EF
Official Number:  CG441083
Gross Tons:  Not Documented

Type:  Stretch Duck, Amphibious Small 
Passenger Vessel
Builder:  AVM, LLC
Hull Number: SD-1
Hull:  Steel
Machinery:  Propulsion Gasoline

Classed by:  Inspected
Route:  Rivers, Protected

Vessel Inclined At:  Table Rock Lake, State 
Park Marina, Branson, Missouri
Date:  2/20/2007 Time:  1500

Plans Furnished By:  J.D. Ray , P.E.
Offsets Measured By:  J.D. Ray , P.E
Curves of Form Computed by:  J.D. Ray , 
P.E

Test Conducted by:  J.D. Ray , P.E
Stability Calculations Made by:  J.D. Ray , 
P.E
Sister Vessels:  Stretch Duck Hulls (SD-) 2 
through 11

Owner:  Ride the Ducks, Branson
Owner’s Address:  2320 West Highway 76
Branson, MO 65616

Principle Dimensions 

Length over all 32 ft 10 in (32.83 ft) 
Length Between Draft Marks N/A 
Breadth, extreme constant along length 7 ft 9-5/8 in (7.802 ft) 
Breadth, molded (offsets include plate thickness) amidships  7 ft 9-5/8 in (7.802 ft) 
Breadth at load water line 7 ft 9-5/8 in (7.802 ft) 
Max Beam accessible to passengers (Bp) 7 ft 1-5/8 in (7.135 ft) 
Depth amidships from baseline to top of gunnel 6 ft 5-3/8 in (6.448 ft) 
Apparent full load draft at amidships (15.11 ft fwd) 4 ft 3-5/8 in (4.305 ft) 
Displacement, sea water, tons (2240 lb) at above full-load draft 25,561 lbs 
Freeboard amidships at above full-load draft 2 ft 1-13/16 in (2.14 ft) 
Freeboard at low point of sheer (at stern) 2 ft 0-5/8 in (2.05 ft) 

Location of Ports, in hull, which may affect stability:  Gunnel of passenger compartment 

General Information 

Names and Duties of Official Observers:  CWO2   
Builder Represented by:  Frank English 
Owner Represented by:  Frank English 
Weather, tide and Mooring conditions:  Clear 69 deg F, wind WSW 10 kts on Bow. 
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Pendulums Length Weight 
No. Locatio to Batten 

Inches No. 
1st Bow 95 3/8 pounds 

2nd Midship 0.17 2 82.23 
3rd Stem 97 1/4 4 164.95 

1st Trial 6 164.91 
• number 2 digital inclinometer 8 158.48 

0 0 
2 82.23 
4 164.95 

Inclining Weight Location 2nd Trial 6 164.91 
Description: 40 lb salt bags 0 0 

0 
Starboard ( +) 6 164.91 
Port (-) 0 0 

3rd Trial 0 0 
Weight Position 
No lbs Inches 

1 161 35.5 1 0 
2 82.23 0 1 0 
3 81.41 35.5 4th Trial 2 0 
4 164.95 -35.5 2 0 
5 166.36 35.5 0 
6 164.91 -35.5 3 41.13 
7 172.21 35.5 5 166.36 
8 158.48 -35.5 5th Trial 7 172.41 

9 167.5 35.5 9 167.5 

5 166.36 
7 172.41 

6th Trial 0 
0 
0 

5 166.36 
0 

7th Trial 0 
0 
0 

0 0 
0 0 

8th Trial 0 0 
0 0 

0 
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Inclining Data Sheet 

Distance Total 
from Initial Inclining 
Positions Moment Pendulum Deflections Tangents 

Moment 
::;tar ::;tar-

Port boa Port boar No. Port Starboard Port Starboard 

Feet Feet Ft-lbs Ft-lbs Ft-lbs Inches Inches 
3 246.7 1st 6.125 0.0000 0.0642 

5.9 976.5 2nd 3.56 0.0000 0.0622 
5.9 976.3 0 3131l 3rd 6.25 0.0000 0.0643 
5.9 938.2 
0 0 
3 246.7 1st 4.375 0.0000 0.0459 

5.9 976.5 2nd 2.4 0.0000 0.0419 
5.9 976.3 0 219!l 3rd 4.375 0.0000 0.0450 

0 4th 
0 5th 

5.9 976.3 1st 1.625 0.0000 0.0170 
0 0 2nd 0.82 0.0000 0.0143 
0 0 0 976 3rd 1.75 0.0000 0.0180 

0 4th 
0 5th 

0 0 1st 0.00 0.0000 0.0000 
0 0 2nd 0.22 0.0000 0.0038 
0 0 0 0 3rd 0 0.0000 0.0000 
0 0 4th 
0 0 5th 

-4 -165 1st 6.25 0.0655 0.0000 
-5.9 -985 2nd 3.88 0.0678 0.0000 
-5.9 -1021 -3162 0 3rd 6 0.0617 0.0000 
-5.9 -992 4th 

0 5th 
-5.9 -985 1st 3.75 0.0393 0.0000 
-5.9 -1021 2nd 2.38 0.0416 0.0000 

0 -2006 0 3rd 3.875 0.0398 0.0000 
0 
0 

-5.9 -985 1st 1.875 0.0197 0.0000 
0 2nd 1.21 0.0211 0.0000 
0 -985 0 3rd 1.9375 0.0199 0.0000 
0 
0 

1.75 0 1st 0 0.0000 0.0000 
2.83 0 2nd 0.04 0.0007 0.0000 
6.13 0 0 0 3rd 0 0.0000 0.0000 

6 0 4th 
0 5th 
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Appendix B 
Intact Stability Calculations 
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Load condition 1
Full Load 38 passengers and 2 Crew
Pax Weight 185

Weight (lb) Lcg (ft) TCG Vcg
Light Ship Passengers 17925 -15.94 0.00 3.31
Captain & Crew 2 370 -23.660 0 7.352
Row 1 4 740 -21.410 0 6.352
Row 2 4 740 -19.030 0 6.460
Row 3 4 740 -16.650 0 6.582
Row 4 4 740 -14.270 0 6.718
Row 5 4 740 -11.890 0 6.826
Row 6 4 740 -9.510 0 6.927
Row 7 4 740 -7.130 0 7.083
Row 8 4 740 -4.750 0 7.232
Row 9 6 1110 -0.708 0 7.377
Fuel (40 Gal) 100% 236 -4.750 -2.67 4.130

40 25561 -14.624 0.0 4.357

Load Condition 2
50% Load 18 passengers and 2 Crew FWD trim loading
Pax Weight 185

Weight (lb) Lcg (ft) TCG Vcg
Light Ship Passengers 17925 -15.94 0.00 3.31
Captain & Crew 2 370 -23.660 0 7.352
Row 1 4 740 -21.410 0 6.352
Row 2 4 740 -19.030 0 6.460
Row 3 4 740 -16.650 0 6.582
Row 4 4 740 -14.270 0 6.718
Row 5 2 370 -11.890 0 6.826
Row 6 0 0 -9.510 0 6.927
Row 7 0 0 -7.130 0 7.083
Row 8 0 0 -4.750 0 7.232
Row 9 0 0 -0.708 0 7.377
Fuel (40 Gal) 100% 236 -4.750 -2.67 4.130

20 21861 -16.138 0.0 3.886
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Load Condition 3
50% Load 18 passengers and 2 Crew AFT trim loading
Pax Weight 185

Weight (lb) Lcg (ft) TCG Vcg
Light Ship Passengers 17925 -15.94 0.00 3.31
Captain & Crew 2 370 -23.660 0 7.352
Row 1 0 0 -21.410 0 6.352
Row 2 0 0 -19.030 0 6.460
Row 3 0 0 -16.650 0 6.582
Row 4 0 0 -14.270 0 6.718
Row 5 2 370 -11.890 0 6.826
Row 6 4 740 -9.510 0 6.927
Row 7 4 740 -7.130 0 7.083
Row 8 4 740 -4.750 0 7.232
Row 9 4 740 -0.708 0 7.377
Fuel (40 Gal) 100% 236 -4.750 -2.67 4.130

20 21861 -14.470 0.0 3.971

Load Condition 4
Light Load no passengers 2 Crew
Pax Weight 185

Weight (lb) Lcg (ft) TCG Vcg
Light Ship Passengers 17925 -15.94 0.00 3.31
Captain & Crew 2 370 -23.660 0 7.352
Row 1 0 0 -21.410 0 6.352
Row 2 0 0 -19.030 0 6.460
Row 3 0 0 -16.650 0 6.582
Row 4 0 0 -14.270 0 6.718
Row 5 0 0 -11.890 0 6.826
Row 6 0 0 -9.510 0 6.927
Row 7 0 0 -7.130 0 7.083
Row 8 0 0 -4.750 0 7.232
Row 9 0 0 -0.708 0 7.377
Fuel (40 Gal) 100% 236 -4.750 -2.67 4.130

2 18531 -15.951 0.0 3.405
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Summary of Stability Criteria

46 CFR 170.170 GM Weather
Load Condition 1 2 3 4
P 0.0025 0.0025 0.0025 0.0025
A (ft2) 168.7 176.7 176.7 184.2
H (ft) 1.64 1.86 1.86 2.01
W (LT) 11 10 10 8
T (deg) 7.09 8.20 7.96 7.13
GMreq 0.49 0.58 0.60 0.90

GMatt 1.56 2.31 2.23 2.86

PASS PASS PASS PASS

46 CFR 171.050 Passenger Heel
Load Condition 1 2 3 4
N 38 38 38 38
b (ft) 1.78 1.78 1.78 1.78
T (deg) 14 14 14 14
K 18.16 18.16 18.16 18.16
W (lt) 11 10 10 8
Gmreq (ft) 1.31 1.53 1.53 1.81
Gmatt (ft) 1.56 2.31 2.23 2.86

PASS PASS PASS PASS

46 CFR 170.173 Righting Energy
Load Condition 1 2 3 4
(1) Angle from abs 0 deg to Flood > 25.00 deg 28.08 33.48 31.14 38.03
(2) Area from abs 0 deg to abs 40 or MaxRA >10.00 Ft-deg 21.24 28.72 28.2 36.85
(3) Area from abs 0 deg to abs 40 or Flood  > 10.00 Ft-deg 10.55 20.45 17.16 33.5

PASS PASS PASS PASS
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