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1. NOTES TO MASTER 

1. Compliance with the Stability Criteria, provided in Appendix E, does not ensure immunity 
against capsizing regardless of the circumstances, or absolve the Master from his 
responsibilities. Masters should therefore exercise prudence and good seamanship having 
regard to the season of the year, weather forecasts and the navigational zone and sho~ld · 
take the appropriate action as to speed and course warranted by the prevailing -' 
circumstances. .......,. 

2. Care should be taken to ensure that the cargo allocated to the vessel is capable of being 
stowed so that the compliance with the criteria can be achieved. If necessary, the amount 
should be limited to the extent that the ballast weight may be required. v"/ 

3. Before a voyage commences care should be taken to ensure that the cargo and pieces of 
equipment have been properly stowed or lashed so as to minimize the possibility of both 
longitudinal and lateral shifting while at sea under the effect of acceleration caused by 
rolling and pitching. 

\./ 

4. This stability book is based on a complete reassessment of the stability of the vessel 
including hydrostatics, cross curves and tank capacities and taking into account current 
regulations. This vessel shall comply with Transport Canada Marine Safety (TCMS) 
regulation TP7301E Stability Subdivision and Load Line Standards. All conditions comply 
with STAB 4. 

5. The downflooding point is considered to be the air intake to the engine room on the funnel 
at the bridge deck level. The master is to ensure that any watertight openings (doors or 
hatches) below this point are secured in a closed position when conditions are such to cause 
downflooding. The position of downflooding is greater than 40 degrees for all operating 
displacements. ,_/"' / 

6. The use of the Flume Tank, referenced as STAB.C within this booklet, can result in up to a 
1ft reduction in metacentric height. Its use should be consistent with the loading conditions 
presented herein. Due regard for the ship's stability is required anytime the flume tank 
contains liquid. 
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2. PRINCIPAL PARTICULARS 

Ship's Name 

Type of Vessel 

Port of Registry 

Length Overall 

Length Between Perp. 

Breadth o.a. 

Breadth mid. 

Depth to Main Dk mid. 

Depth to Foc'sle Dk mid. 

Summer Load Draft 

Summer Load Line /::,. 

Lightship 

Gross Tonnage 

Net Tonnage 

Class ofVoyages 

Date Keel Laid 

Builder's Name 

Owner's Name 

Note: 

CCGS Cygnus 

CCG Fisheries Patrol Vessel 

Ottawa, Ontario 

205' 

187' 

40' 

40' 

18' 

26' 

1472 LT 

1029.65 LT 

1210 

302.48 

Home Trade 1 

January 5, 1981 

Marystown Shipyard, Marystown NL 

Government of Canada 

i. Unless stated otherwise, all units in this booklet are imperial. 

5970AA.FR 

ii. All measurements in this booklet are referenced from amidships and from the bottom of 

keel or baseline as noted 

ill. Amidships for all stability calculations is situated at 0.5 ft forward of Frame 46. 
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3. GENERAL ARRANGEMENT 
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4. TANKARRANGEMENTDRAvnNG 
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5. TANK CAPACITY TABLE 
No DESCRIPTION CONTENTS FRAMES S.G. . 
100 FUEL OIL WING TANK (PORT) FUEL OIL 11·21 0.87 

101 FUEL OIL WING TANK CSTBO) FUEL OIL 11-21 0.87 

102 SETTUNG TANK_LPORn FUEL OIL 39-50 0.87 

103 SETTUNG TANK (STBD) FUEL OIL 39·50 0.87 

104 FUEL Oil DAY TANK (Q FUEL OIL 39-43 0.87 

105 FUEL OIL DUMP TANK (PORT) FUEL OIL 39-50 0.87 

106 FUEL OIL DUMP TANK (SJBO) FUEL OIL 39·50 0.87 

107 N0.4 DBL BTM TANK {PORT) FUEL OIL 39·50 0.87 

108 N0.4 DBL BTM TANK (STBD) FUEL OIL 39·50 0.87 

109 FUEL OIL DEEP TANK (PORn FUEL OIL 39-50 0.87 

110 FUEL OIL DEEP TANK (STBO) FUEL OIL 39-50 0.87 

111 STABILIZATION TANK CO FUEL OIL 39-50 0.87 

112 N0.2 DBL BTM TANK (PORn FUEL OIL 57-67 0.87 

113 N0.2 DBL BTM TANK (STBD) FUEL OIL 57-67 0.87 

114 F.O. DRAIN TANK CO FUEL OIL 31-33 0.87 

115 FW TANK (PORl) FRESHWATER 52·56 1 

116 FW TANK (STBD) FRESHWATER 52·56 1 

117 LUBE OIL TANK (PORTI LUBE OIL ' 11-13.5 0.924 

118 W8E OIL TANK CSTBD) LUBE OIL 11-135 0.924 
GEARBO 

119 GEARBOX LO; TANK CO LUBE OIL X 

120 LO. SLUDGE TANK CO WBEOIL 25-28 0.924 

121 DIRTY LO. TANK (C) LUBE OIL 28-31 0.924 

122 PURIFIED LO. TANK_LPORn LUBE OIL 22-29 
RESERVE FEED WATER TK 

123 (STBD) FRESHWATER 33-36 

124 CP PROP Oll TANK CO LUBE OIL 21-22 0.924 

125 N0.3 DBL BTM TANK (PORn VOID 5D-57 1.025 

126 NQ.3 DBL BTM TANK CSTBDl VOID 50-57 1.025 

127 N0.1 DBl BTM TANK (PORn W.BAUAST 67-76 1.025 

128 N0.1 DBl BTM TANK (STBD) W. BALlAST 67·76 1.025 

129 FOREPEAK TANK (C) W. BALlAST 89-STEM 1.025 

130 AFTPEAK TANK (C) W. BAUAST 4-11 1.025 

131 TRIM TANK (C) W. BAUAST 81-89 1.025 

132 EMERGENCY GEN. FUEL(C) FUEL OIL 40-42 0.87 

133 SPEED LOG TANK (PORn VOID 73-76 1.025 

134 SEWAGE TANK (PORT) BLACKWATER 63-66 1 

135 SONAR TRUNK (POR11 VOID 59-61 

136 EOiO SOUNDER COMPT._ (C) VOID SD-57 1.025 

CCGS Cygnus Stability Booklet 

WEIGHT LCG TCG 

(LT} (Ft) (R) 

51.56 59.65a 11.10p 

51.56 59.65a 11.105 

21.72 3.625 17.4~-

21.72 3.62a 17.46s 

29.35 10.5la 0.00 

26.74 3.67a 15.22p 

26.74 3.67a 15.22s 

21.02 3.60a 6.96o 

21.02 3.60a 6.96s 

31.73 3.52a 7.00p 

31.73 3.52a 7.00s 

109.n 1.70a 0.00 

10.98 30.63f 4.19p 

9.92 30.96f 4.455 

1.62 28.50a 0.00 

21.89 15.45f 9.94Q_ 

20.96 15.31f 9.995 

5.99 68.01a 7.24p 

5.99 68.01a 7.245 

2.57 39.50a 0.00 

2.57 33.50a 0.00 

1.18 49.49a 0.00 

13.25 14.20f 5.95p 

13.25 14.20f 5.955 

4.49 46.97f 2.400 

5.96 49.22f 2.225 

22.78 86.39f 0.00 

42.68 78.91a 0.00 

19.54 73.70f 0.00 

1.23 21.37f 0.00 

1.47 56.14f 1.66p 

1.7 34.99f 2.50p 

6.02 14.49f 0.00 

5970AA.FR 

VCG MAX 
FSM 

(Ft) (Ft·LT) 

11.29 63.5 

11.29 63.5 

14.06 5.5 

14.06 5.5 

14.31 78.2 

6.73 27 

6.73 27 

1.85 199.7 

1.85 199.7 

6.52 31.9 

6.52 31.9 

14.28 1104.1 

2.46 47.5 

2.49 43 

1.23 1.3 

6.91 80 

6.91 79.1 

15.29 1.8 

15.29 1.8 

1.06 2.1 

1.15 2.1 

1.11 3.3 

2.12 1003 

2.12 100.3 

2.8 7.3 

2.84 8.8 

15.67 32.4 

9.33 298.9 

7.71 29.3 

3637 0.9 

2.97 1.2 

5.68 1.4 

1.86 3.9 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(J 

0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
c 
c 
c 
0 
c 
c 
c 
c 
c 



J 
0 
n 

:l 

0 
0 
0 
D 
0 
0 
a 
D 
D 
J 
:J 
D 
J 
J 
~ 
J 
D 
D 
D 
J 
8 
J 
:> 
J 
D 
D 
~ 
D 
::> 
i) 

J 
J 
J 

BMT Fleet Technology Limited 

6. REFERENCE LINES AND DRAFT MARK LOCATIONS 

6.1 Reference Lines 

Waterline 

\1 Angle of 
\ j Heel 

---

e,t.SEUNE _.- -

't 

'~\ --.. --~ -­---
\ 

\ 

--

5970AA.FR 

---
~ - Buoyancy 

force 
due to 
Water 

GZ=RA=KN-KGsin(angle of heel) 

Pressure 

FRONT VIEW 

KG, KB, and KM are referenced from Baseline as shown in the diagrammatic. 

6.2 Draft Marks 
Draft marks are measured from a datum line called draft-BOK, which passes through a point 1.5 Ft 
below the baseline at 93.5 Ft aft of Amidships and 1.5 Ft above the baseline at 93.5 Ft forward of 
Amidships. 

CCGS Cygnus Stability Booklet 
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7. DOWNFLOODING POINTS 

The position of the downflooding points are: 

Name Length to Frame 0 Breadth off C.L. 

ER Casing (P&S) 22.50 Ft 6.00 Ft 

CCGS Cygnus Stability Booklet 
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Height above Baseline 

38.00 Ft 
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8. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

INTACT STABILITY 

Condition 1 - Lightship 

Condition 2 - Light Operating Departure 

Condition 3 - Full Load 

Condition 4- Half Load, 50% Consumables, Full Cargo (Worst Operating Condition) 

Condition 5 - Arrival, 10% Consumables, Full Cargo 

Condition 6 - Arrival, 10% Consumables, No Cargo 

Condition 4.1 - Half Load, 50% Consumables, Full Cargo with Ice Accumulation 

Condition 6.1- Arrival, 10% Consumables, No Cargo with ice Accumulation 

CCGS Cygnus Stability Booklet 
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Table 8-1: Intact Stability Summary (Operating Conditions with no Accumulated Ice) 
Criteria 

Area under RA 
Area under RA Area under RA 

Angle of 
Condition Curve (G-40 deg Curve (3G-40 RAat30deg. GMr 

Curve (G-30 deg) MaxRA 
(i!: 10.34 Ft-deg) 

orO/F) degorD/F) (2:0.66 Ft) 
(i!:2Sdeg) (i!: 1.15 Ft} 

(2:16.92 Ft-deg) (i!: 5.64 Ft-deg) 

2 Light Operating Departure 26.32 49.18 22.86 2.71 46.28 3.06 

3 Full Load 26.20 49.28 23.08 2.73 46.63 3.16 

/ 
4 Half load, SO% 

18.22 34.53 16.31 2.02 45.97 1.88 
Consumables, Full Cargo 

5 Arrival Condition, 10% 
20.34 37.94 17.59 2.20 47.42 2.53 

Consumables, Full Cargo 

\- 6 Arrival Condltl on, 10>\ 
Consumables, No Cargo 19.98 36.08 16.10 2.00 48.21 2.48 
[Worst Operating)) -

Table 8-2: Intact Stability Summary (Operating Conditions with Accumulated Ice) 
Criteria 

Area under RA 
Area under RA Area under RA 

Angle of 
Condition Curve (o-40 deg Curve (3o-40 RAat30deg. GMt 

Curve (G-30 deg) MaxRA 
(i!: 7.52 Ft-deg) 

orO/F) degorD/F) (2:0.49 Ft) 
(i!:20deg) (i!:0.75Ft) 

(2:10.89 Ft-deg} (i!: 3.01 Ft-deg) 

4.1 Half Load, SO% 

?' 
Consumables, Full Cargo, Ice 10.69 21.44 10.76 1.29 42.81 0.81 
Accumulation 

l 6.1Arrlval, 10% Consumables, 
No Cargo, Ice Accumulation 10.93 20.60 9.66 1.16 44.43 1.25 

-y ,!!Orst Operating}') 

CCGS Cygnus Stability Booklet 
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07/19/10 09:22:48 
GBS 12.l8B 

BoK draft refers to the line: 

BN!r Fleet 
CFV CYGNUS 

LIGB~SBIP 

1.500 above baseline 9 93.50f and l.SOO below baseline @ 93.50a 



01/19/10 09:22:48 
GBS l2.18B 

Bll2' Fleet 
CFV CYGNUS 

LIGB2'SBIP 

RIGB2' and DISPLACDdN2' S'l'A2'US 
BoK draLt: 1.952 9 93.50£, 12.660 9 93.50a 

Part------------------------------Waigbt(L'l')-~-LCG---~'l'CG---~VCG 
2'rim: Aft l. 11/181.00, Bael: Port 0.53 deg. ~ 

HEIGB'l' 1,029.65V' 8.52a~ 0.02pv/l1.58 
SpGr------Diapl(L'l')----LCB-----'l'CB-----VCB------RefBt 

BULL 1.025 1,029.66 8.62a O.l3p 6.10 -10.31 

Righting Arma: 0.00 O.OOp 
Diatancea in FEB2'.------------------------------------------------------------
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01/19/10 09:22:48 
GHS 12.18B 

!'rim: Aft 

BM!' Fleet 
CFV CYGNUS 

COHDI!'ION NDHBER 2 
LIGH!' OPERA!'ING DEPAR!'URE CONDI!'ION 

·~ 

DraftB Displacement Buoyancy-ctr. Neigbt/ Moment/ 
Origin----Weigbt(LTJ----LCB-----VCB-----Incb-----LCF---In trim----GML-----GM!' 
13.295 1,481.82 7.97a 7.87 13.75 l2.1la 141.33 223.1 3.06 
Distances in FBB!'.-------specific Gravity • 1.025. -----------Noment in Ft-Lf. 

Trim is per 187.00Ft 
Draft is from BoK. !'rue Free Surface included. 

IIBIGBT and DISPLACBHBN!' S!'A!'US 
BoK draft: ll.548 I 93.50f, 15.042 I 93.50a 

Trim: Aft 0.49/187.00, Heel: Port 1.28 deg. 

~~;;-;;;;-----------------------~~~:~~;)---;~;;~---;~~;;--11~;: 
CREW AND BFFBC!'S ~5.00 0.00 0.00 29.36 
S!'ORZS AHD PROVISIONS ~~00 12.00f 5.00p 14.42 
HACBIN.BRY SPACK ~5. 00 89 . 00& 6. 00p 14.00 

!'otal Fixed---------> 1,045.65 8.75a 0.08p 11.60 
Load-----SpGr-----Neigbt(Lf)----LCG-----!'CG-----VCG-------FSH 

N01_DB.P 0.950 1.025 ~.26 46.89f ·2.40p 2.14 6.0 
N02_DB.P 0.950 0.810 ~0.43 30.31f 4.22p 2.40 19.9 
N02_DB.S 0.950 0.870 9.43 30.68f 4.388 2 . 43 28,5 
N04_DB.P 0.950 0.870 .. i .9.91 3.83a 1.06p 1. 78 118.3 
N04_DB.S 0.950 0.870 ~1,.9.97 3.82a 6.128 1. 78 121 . 4 
SB!'!'LING.P 0.950 0.810 ~0.63 3.63a 11.48p 13.85 5.5 
s•r!'LING.S 0.950 0.870 ~20.63 3.63a 17.478 13.85 5.5 
DBBP.P 0.950 0.810 ~.14 3 . 61a 1.02p 6.35 31.9 
D&BP.S 0.950 0.810 ~0. 14 3.6la 6.988 6.35 31.9 
NING.P 0.950 0.870 ~48.99 59.56a 10.88p 10.90 19.1 
WING.S 0.950 0.870 ~8.99 59.56a 10.86s 10.90 18.8 
DAY!'AN.K.C 0.950 0.870 ~27.88 10,51a 0.06p 14.09 18.3 
S!'AB.C 0.437 0.810 v41 . 91 1.81a 0.51p 11.82 1104.8 
Lu.BOIL.P 0.950 0.924 ~5.69 68.00a 1.26p 15.08 1 . 8 
Lu.BOIL.S 0.950 0.924 ~5.69 68.00a 1.248 15.08 1.8 
FW.P 1.000 1.000 v.f1.89 15. 45f 9.94p 6.91 0.0 ,., 
i'JI.S 1 . 000 1.000 ~0.96 15.31f 9.998 6.91 0.0 
FOUPEAlC.C 1.000 1.025 •/2~. 78 86.39f 0.00 15. 61 0.0 
!'RIN!'ANX.C 1,000 1.025 v1f9.54 73.70f 0.00 7.71 0.0 
SJIGB. P 0.100 1.000 v0,17 34.86f 2.70p 4.56 1.4 

!'ota1 rank•---------> 436.11 6.03a 0.13p 9.38 1594.9 
!'otal Weigbt--------> 1,481.82 7.95a 0.09p 15.18 

Displ(L!')----LCB-----fCB-----VCB------RefBt 
BULL 1.025 11 481.82 7.97a 0.26p 1.87 -13.29 

Righting Arms: o.ooa O.OOp 
Distance• in FBB!', ----------------- --------------------------Homent• in Ft-L!'. 
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07/19/10 09:22:48 BN~ Fleet 
GBS 12.18B CFV CYGNUS 

CONDI~ION NUMBER 2 
LIGH~ OPERA~ING DEPAR~URE CONDI~ION 

RIGH~ING ARNS vs HEEL ANGLE 
Fixed CG: LCG = 8.75a ~CG = O.OBp VCG • 17.60 

Origin Degrees of Displacement Righting Arms Flood Pt 
Deptb---~rim----Heel----Weigbt(L~)---in ~rim--in Heel---> Area--Height 

13.291 0.15a 0.00 1,481.84 0.00 -0.068 0.00 24.64(1) 
13.292 0.15a 1.2Bp 1,481.83 0.00 0.000 -0.04 24.51(1) 
13.185 0.12a 6.28p 1,481.81 0.00 0.290 0.68 23.88(1) 
12.934 0.06a 11.28p 1,481.81 0.00 0.599 2.89 23.14(1) 
12.539 0.03f 16.28p 1,481.79 0.00 0.931 6.11 22.27(1) 
12.004 0.13f 21.28p 1,481.81 0.00 1.295 12.26 21.28(1) 
11.334 0.20f 26.28p 1,481.81 0.00 1.660 19.65 20.16(1) 
10.745 0.22f 30.00p 1,481.45 0.00 1.930 26.32 19.25(1) 
10.526 0.22£ 31.28p 1,481.69 0.00 2.024 28.86 18.92(1) 

9.575 0.20£ 36.28p 1,482.07 0.00 2.391 39.89 17.58(1) 
8.804 0.16f 40.00p 1,482.13 0.00 2.594 49.18 16.51(1) 
8.531 0.14f 41.28p 1,481.92 0.00 2.639 52.53 16.12(1) 
7.443 0.07f 46.28p 1,481.90 0.00 2.114 65.98 14.51(1) 
7.163 0.06f 47.53p 1,481.54 0.00 2.111 69.37 14.09(1) 
6.316 0.01a 51.28p 1,482.02 0.00 2.657 19.46 12.17(1) 
5.156 0.10a 56.28p 1,481.93 0.00 2.500 92.40 10.91(1) 
3.912 0.19a 61.28p 1,481.95 0.00 2.268 104.35 8.95(1) 

Distances in FBB~.------Specific Gravity= 1.025.-----------Area in Ft-Deg. 

Note: ~be Center of Gravity shown above i• for the Fixed Weight of 
1045,65 L~. A• the tank load centers shift with heel and 
trim, the total Center of Gravity varia•. ~he righting ar..s 
•hown above include the effect of the e.G. variation. 

Critical Point----------------------LCP-----~CP-----VCP 
(1) &R CASING PORf FLOOD 22.50a 6.00p 38.00 

LIN------------------~P1301 S~AB 4 CRI~ERION----------Nin/Naz--------Attained~ 
(1) GN at Equilibrium > 1.15 Ft 3. 06 P ~ 
(2) Area from abs 0 deg to aba 30 > 10.34 J't-deg 26.32 P...., / 
(3) Area from abs 0 deg to abs 40 > 16.91 J't-deg 49.18 P~ 
(4) Area from aba 30 deg to ab• 40 > 5.64 J't-deg 22.86 P :._,/ 
(5) Angle from abs 0 deg to HaxRA > 25.00 deg 46.28 P -- / 
(6) Righting Arm at abs 30 deg or HaxRA > 0.66 J't 2.71 P ~ 
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07/19/10 09:22:48 
GBS 12.18B 

7.'rim: Aft 

BN7.' Fleet 
CFV CYGNUS 

CONDl7.'ION NUNBBR 3 
FULL LOAD CONDI7.'ION 

VCG = 15.11 

DraftB Displacement Buoyancy-Ctr. Weigbt/ Noment/ 
Origin----Weigbt(L7.')----LCB-----VCB-----Incb-----LCF---In trim----GHL-----GN7.' 
13.496 1,511.35 7. 60a 1.98 13.82 11.89a 149.32 221.7 3.16 
Distances in FEE7.'.-------Spacifia Gravity • 1.025.-----------Noment in Ft-L7.'. 

7.'rim is per 187.00Ft 
Draft is from BoK. 7.'rue Free Surface included. 

fiBIGB7.' and DISPLACBUN7.' S7.'A7.'US 
BoK draft: 11.934 B 93.50f, 15.059 B 93.50a 

7.'rim: Aft 0.13/187.00, Heel: Port 1.63 deg. 
Part------------------------------Weigbt(Lf)----LCG-----fCG-----VCG 
LIGB7.' SBIP 1,029.65 8 . 52a 0.02p 17. 58 
CREW AND EFFEC7.'S 5.00 0.00 0.00 29.36 
SfOAIS AND PROVISIONS 6.00 12.00£ 5.00p 14.42 
JIACBINDY SPACE 5. 00 89. OOa 6. OOp 14. 00 
CARGO · 66.00 49.50f -0.50p 12. 50 

rotal Fixed---------> 1,111.65 5.29a 0.10p 17. 30 
Load-----SpGr-----Neigbt L7.')----LCG-----7.'CG-----VCG-------FSN 

N01_DB.P 0.950 1.025 4.26 46.90f 2.41p 2.74 5.6 
N02_DB.P 0.950 0.870 10.43 30.33f 4.23p 2 . 40 19.5 
N02_DB.S 0.950 0.870 9.43 30.72f 4.35s 2.43 31 . 0 
N04_DB.P 0.950 0.870 19.97 3.79a 7.10p 1.19 94.8 
N04_DB.S 0.950 0.870 19.97 3.78a 6.68s 1 . 79 94.4 
SE7.'7.'LING.P 0.950 0.870 20.63 3.62a 17.49p 13.85 5.5 
8B7.'fLING.S 0.950 0.870 20.63 3.62a 17.47s 13 . 85 5 . 5 
DZKP . P 0.950 0.870 30.14 3 . 60a 7.03p 6.35 32.0 
DEEP.S 0.950 0.870 30.14 3.60a 6.97s 6.35 32.0 
NING. P 0 . 950 0.870 48 . 99 59.55a l0.88p 10.90 19. 2 
NING. S 0,950 0.870 48.99 59.55a 10.8611 10.90 18.8 
DAYfAHX.C 0.950 0.870 21 . 88 10.51a 0.08p 14.09 78.3 
srAB.c 0.437 0.870 47.97 1.79a 0.66p 11.82 1105.3 
LU.SOIL.P 0.950 0. 924 5.69 68.00a 7.26p 15.08 1 . 8 
LUBOIL.S 0.950 0.924 5.69 68.00a 7.24s 15 . 08 1.8 
FW.P 1 . 000 1.000 21 , 89 15.45£ 9.94p 6.91 0.0 
EW.S 1.000 1 . 000 20.96 15.31f 9.99s 6.91 0.0 
!RI~ANK.C 0.300 1 . 025 5.86 73.38£ 0.03p 4.62 5.8 
SNGE.P 0.100 1 . 000 0.17 34.88£ 2.75p 4.56 1.4 

rotal ranks---------> 399.70 14.02a 0.17p 9.03 1552.6 
7.'otal Weight--------> 1,511 . 35 7.60a O. l2p 15. 11 

Displ{Lr)----LCB-----rcs-----vcs------Re£Bt 
BULL 1.025 1,511.35 7. 60a ~ 7.98 -13.49 

Righting Arms: 0.00 O.OOp 
Distances in FBEr.------------------------------- ------------Noments in Ft-Lr. 
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07/19/10 09:22:48 
GBS 12.18B 

Bll!l' Fleet 
CFV CYGNUS 

CONDI!l'ION NDHBER 3 
FULL LOAD CONDI!l'ION 

RIGB~ING ARMS VB HEEL ANGLE 
Fixed CG: LCG = 5.29a !l'CG • 0.10p VCG ~ 17.30 

Origin Degrees o£ Displacement: Righting Arms Flood Pt: 
Dept:h---!l'rim----Beel----Weight(L!l')---in !!'rim--in Baal---> Area--Height 

13.498 0.04a 0.00 1,511.36 0.00 -0.089 0.00 24.49(1) 
13.491 0.04a 1.63p 1,511.35 0.00 0.000 -0.07 24.31(1) 
13.312 O.Ola 6.63p 1,511.34 0.00 0.291 0.67 23.68(1) 
13.109 0.06£ 11.63p 1,511.35 0.00 0.613 2.94 22.92(1) 
12.101 0.14£ 16.63p 1,511.32 o.oo 0.953 6.84 22.05(1) 
12 . 154 0.23£ 21.63p 1,511.34 0.00 1.324 12.52 21.05(1) 
11.471 0.29£ 26.63p 1,511.34 0.00 1.695 20.01 19.92(1) 
10.933 0.30£ 30.00p 1,511.14 0.00 1.946 26.20 19.09(1) 
10.649 0.30£ 31.63p 1,511.11 o.oo 2.069 29.48 18.68(1) 
9.685 0.21£ 36.63p 1,511.35 0.00 2.441 40.15 11.33(1) 
8.994 0.23£ 40.00p 1,511.64 0.00 2.613 49.28 16.35(1) 
8.649 0.21£ 41.63p 1,511.49 0.00 2.668 53.59 15.85(1) 
1.565 0.13£ 46.63p 1,511.32 0.00 2.126 61.14 14.22(1) 
1.286 0.11£ 41.B8p 1,511.11 0.00 2.120 10.55 13.19(1) 
6.441 0.04£ 51.63p 1,511.52 o.oo 2.659 80.66 12.46(1) 
5.285 o.o5a 56.63p 1,511.36 o.oo 2.494 93.58 10.59(1) 
4.103 0.14a 61.63p 1,511.19 0.00 2.255 105.49 . 8.62(1) 

Distances in FEB!l'.------SpeciLic Gravity = 1.025.-----------Area in Yt-Deg. 

Nota: fhe Center o£ Gravity shown above i• £or the Fixed Weight o£ 
1111.65 L!l'. AB the tank load centers shift with heel and 
trim, the total Center o£ Gravity varies. !l'ha righting arms 
shown above include the e£Lect o£ the e.G. variation. 

Critical Point----------------------LCP-----!l'CP-----VCP 
(1} ER CASING POR~ FLOOD 22.50a 6.00p 38.00 

LIH------------------!l'P7301 S!l'AB 4 CRifBRION----------Hin/Hax--------Attainad~ 
(1) Gil at Equilibrium > 1..15 Ft 3.16 P ~ 
(2) Area from abs 0 deg to abs 30 > 10.34 l't-deg 26.20 P ~ 
(3} Area Lrom abs 0 deg to abs 40 > 16.91 J't-deg 49.28 P ~ 
(4) Area £rom abs 30 deg to abs 40 > 5. 64 J't-dag 23. OS P - / / 
(5) Angle from abs 0 deg to llu.RA > 25.00 deg 46.63 pv/ / 
(6) Righting Arm at abs 30 deg or llaxRA > 0.66 l't 2.73 P~ 
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Bll~ Fleet 
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CONDI~ION NUMBER 3 
FULL LOAD CONDI~ION 
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07/19/10 09:22: 48 
GBS 12 . lBB 

BNT Fleet 
CFV CYGNUS 

CON.DI~ION NVHBER 4 ***WORST OPERATING*** 
BALF LOAD CONDITION, SOt CONSVMABLES ' FULL CARGO 

Draft@ Displacement Buoyancy-Ctr. Weight/ Moment/ 
Origin----Weigbt(LT)----LCB-----VCB-----Incb-----LCF---In trim----GHL-----GNT 
12.262 1,308.05 6. 52a 7.21 13.00 9.38a 125.78 215.8 1.88 
Distance• in FBET. -------Speci£ic Gravity • 1.025.--------- --Noment in Ft-LT . 

Trim is per 187. 00Ft 
Draft i• £rom BoK. True Free Surface included. 

WEIGHT and DISPLACEHIN~ STATUS 
BoK draft: 10.928 @ 93.50£, 13.597 @ 93.50a 
~rim : Fwd 0.33/187. 00, Baal: Port 0.19 deg. 

Part------------------------------Weigbt(LT)----LCG-----~CG-----VCG 
LIGHT SHIP 1,029.65 8 . 52a 0.02p 17.58 
CRBW AND EFFECTS 5.00 0.00 0.00 29.36 
STORES AN.D PROVISIONS 3 . 00 12. OOf 5. OOp 14 . 42 
NACHINBRr SPACB 5 . 00 89.00a 6.00p 14.00 
CARGO 66.00 49.50£ 0.50p 12. 50 

~otal Fixed---------> 1,108.65 5.33a 0.09p 17.31 
Load-----SpGr-----Weigbt(LT)----LCG-----TCG-----VCG-------FSN 

N04_DB . S 0. 950 0 . 810 19.91 3.82a 6.86s 1.18 190.0 
SETTLING.P 0. 950 0.810 20.63 3 . 61a 11.48p 13.85 5 . 5 
SE~LING. S 0.950 0.810 20.63 3 . 61a 11. 48s 13 . 85 5 . 5 
NING .P 0.334 0.810 11.22 58 .22a 6. 16p 6.25 53 . 5 
WING.S 0.334 0.810 17.22 58.24a 6.14s 6.25 52.1 
DAY~AN.K.C 0.950 0 . 810 27.88 10 . 51a 0 . 01p 14.09 18.2 
STAB. C 0. 431 0 . 810 47.91 1 . 17a 0 . 08p 11.81 1104.0 
Lu.BOIL.P 0 . 950 0 . 924 5.69 68 . 00a 1. 25p 15.08 1.8 
Fri.P 0.500 1.000 ·1:0.94 15 .39f 9.46p 5 . 25 64.1 
l'fi. S 0.500 1.000 .10.48 15.25f 9.45s 5.25 63.5 
SNGB.P 0.500 1.000 0.85 34.98t 2.51p 5 . 06 1.4 

Total Tank•---------> 199.50 13.22a 0. 42• 9.95 1620. 1 
Total Neigbt--------> 1,308.15 6.54a 0.01p 16 . 18 

Di•pl(LT)-- --LCB-----TCB-----VCB------RefHt 
BOLL 1 . 025 1,308.05 6.52a 0.04p 1.21 -12.26 

Righting Arm•: 0 . 00 0. OOp 
Di•tance• in FBBr. -------------------------------------------Noments in lt-L~. 
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01/19/lO 09:22:48 
GBS 12.l8B 

BHT Fleet 
CFV CYGNUS 

CONDITION NUNBER 4 ***WORST OP~RATING*** 
BALF LOAD CONDITION, 501 CONSUHABL~S ' FULL CARGO 

RIGHTING ARNS VII BEBL ANGLE 
Fixed CG: LCG = 5.33a TCG = 0.09p VCG = 17.31 

Origin Degree• o£ Di•placement Righting Arm• .Flood Pt 
Depth---Trim----Beel----Weight(LT)---in Trim--in Seal---> Area--Height 

12.262 0.10£ o.oo 1,308.04 o.oo -0.006 0.00 25.78{1) 
12.262 0, 10£ 0.19p 1,308.05 0. 00 0 . 000 -0.00 25.76{1) 
12.190 0.12£ 5.19p 1,308.15 0.00 0.173 0.43 25.16(1) 
11.978 0.17£ 10.19p 1,308.15 0.00 0.363 1.77 24.43(1} 
11.624 0.26£ 15.19p 1,308.14 0.00 0.561 4.09 23.58{1) 
11.126 0.31£ 20.19p 1,308.13 0.00 0.816 1.52 22.61{1} 
10.481 0.49f 25.19p 1,308.14 o.oo 1.098 12.30 21.54{1} 

9.731 0.51£ 30.00p 1,308.14 0.00 1.366 18.22 20.40{1} 
9.698 0.51£ 30.19p 1,308.13 0.00 1.316 18.48 20.35{1} 
8.713 0.61£ 35.19p 1,308.14 0.00 1.642 26.03 19.06{1} 
7.749 0.61f 40.00p 1,308.14 o.oo 1.891 34.53 11.74{1} 
7.706 0.61£ 40.19p 1,308.12 0.00 1.899 34.89 11.69{1} 
6.567 0.58£ 45.19p 1,308.22 0.00 2.013 44.73 16.18(1} 
6.386 0.58£ 45.91p 1,308.18 o.oo 2.016 46.30 15.94(1) 
5.396 0.54£ 50.19p 1,308.31 0.00 1.971 54.75 14.53{1} 
4.196 0.48f 55.19p 1,308.42 0.00 1.824 64.29 12.76(1} 
2.919 0.40£ 60.19p 1,308.40 0.00 1.595 12.81 10.86{1) 

Di•tance• in IZET.------Speci£ic Gravity • 1.025.-----------Area in Ft-Deg. 

Note: 2'be Center o£ Gravity 11hown above is for the .Fized Weight o£ 
1108.65 LT. A• the tank load center• •hift with heel and 
trim, the total Center of Gravity varies. The righting ar.a8 
•how.n above include the e££ect o£ the C.G. variation. 

Critical Point----------------------LCP-----2'CP-----VCP 
(1) ~R CASING PORT .FLOOD 22.50a 6,00p 38.00 

LIN------------------TP7301 STAB 4 CRITERION----------Nin/Naz--------Attained~ 
{1} GN at ~quilibrium > 1.15 rt 1. 88 P ~ 
{2} Area from ab• 0 deg to abs 30 > 10.34 J't-deg 18.22 P 
(3) Area £rom ab• 0 deg to ab• 40 > 16.91 J't-deg 34.53 P ~ 
{4) Area from ab• 30 deg to ab• 40 > 5.64 J't-deg 16.31 P 
(5) Angle from ab11 0 deg to NadA > 25. 00 deg 45. 91 P ._..--
(6} Righting Arm at ab• 30 deg or lfazRA > 0. 66 J't 2. 02 P ._--

' 
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GBS 12.18B 

BH'f Fleet 
CFV CYGNUS 

CONDI'fiON NUMBER 4 ***WORS'f OPBRA'fiNG*** 
HALF LOAD CONDI'fiON, SOt CONSu.NlBLBS & FULL CARGO 
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07/19/10 09:22:48 
GHS 12 .18B 

Blli' .Fleet 
CFV CYGNUS 

CONDii'ION NUliBlfR 5 
ARRIVAL CONDITION lOt CONSu.MABLBS FULL CARGO 

STAB TANK IS DUMPED i'O 2'HB DUIIP 2'ANICS IN ARRIVAL CONDITIONS 

HYDROSTATIC~ 
i'rim: Fwd 0.31/187.00, Beel:~ VCG = 16.49 

Draft@ Displacement Buoyancy-Ctr. Neigbt/ Moment/ 
Origin----~eight(L2')----LCB-----VCB-----Inob-----LCF---In trim----GHL-----GN2' 
11.661 1,215.72 6.30a 6 . 86 12.62 8.40a 116.51 215.1 2.53 
Distances in FEET.-------Specifio Gravity • 1.025.-----------Noment in Ft-Lf. 

Trim ia per 181.00Ft 
Draft ia from BoK. True Free Surface included. 

PIJ:IGBT and DISPLACIUIBNT S'lAi'US 
BoK draft: 10.348 S 93.50£, 12.974 9 93.50a 

Trim: Fwd 0.37/187.00, Heel: Port 1.61 deg. 
Part------------------------------Neight(L2')----LCG-----TCG-----VCG 
LIGB2' SHIP 1,029.65 8.52a 0.02p 17.58 
ClUfrt AND BI'I'BC'lS 5.00 0.00 0.00 29.36 
STORBS AND PROVISIONS 0.60 12.00£ 5.00p 14.42 
MICBINBRY SPACE 5.00 89.00a 6.00p 14.00 
CARGO 66.00 49.50£ 0.50p 12.50 

'lotal Fixed---------> 1,106.25 5.31a 0.08p 17.31 
Load-----SpGr-----Neight(L'l)----LCG-----TCG-----VCG-------I'SN 

N01_DB.S 0.950 1 . 025 5.66 49.11f 2.15a 2.18 8.1 
DDNP.P 0.891 0. 870 23.99 3 . 75a l5.21p 6. 40 27.1 
DDMP.S 0.897 0.870 23.98 3.75a l5.14a 6. 40 27.1 
DAY'lAB.K.C 0.950 0.870 27.88 10 .51a 0.08p 14 . 09 78 .3 
LUBOIL.P 0.200 0.924 1.20 68.00a 7. 29p 11 . 86 1.8 
J'W.P 0. 100 l.OOO 2.19 15.20f 9.28p 3.78 41.2 
FW.S 0.100 1.000 2 . 10 15.09£ 8. 24• 3.78 31.8 
Al''lP&AK.C 0.500 1.000 20.82 16.08a 0. 21p 6.76 154 . 9 
SWGB.P 0.980 1.000 1.66 34.99£ 2.52p 5.66 0.9 

'lotal 'lank•---------> 109.48 15.87a 0. 11p 8.19 377.0 
'lotal Weight--------> 1,215.13 6.32a O. OBp 16.49 

Diapl(L'l)----LCB-----TCB-----VCB------RefHt 
BOLL 1 . 025 1,215.12 6 .30a 0.35p 6.86 -11 . 66 

Righting Arma: 0. 00 0. OOp 
Diatancea in I'BBT.-------------------------------------------Nomenta in l't-LT. 
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01/19/10 09:22:48 
GBS 12.18B 

BH~ .Fleet 
CFV CYGNUS 

CONDI~ION NUMBER 5 
ARRIVAL CONDI~ION lOt CONSD.HABLES FULL CARGO 

STAB ~ANK IS DUHPED ~0 ~BE DUMP TANKS IN ARRIVAL CONDITIONS 

RIGHTING ARNS va BEEL ANGLE 
.Fixed CG: LCG • 5.31a ~CG = 0.08p VCG = 11.31 

Origin Degreea of Displacement Righting Arms Flood Pt 
Depth---Trim----Beel----Weight(L~)---in Trim--in Heel---> Area--Height 

11.664 0.11f 0.00 1,215.13 0.00 -0.012 0.00 26.38(1) 
11.656 0.11f 1.61p 1,215.12 0.00 0.000 -0.06 26.20(1) 
11.546 0.14f 6.61p 1,215.13 0.00 0.226 0.51 25.51(1) 
11.300 0.20f 11.61p 1,215.73 o.oo 0.475 2.25 24.19(1) 
10.913 0.29f 16.61p 1,215.13 0.00 0.744 5.29 23.90(1) 
10.380 0.4lf 21.61p 1,215.72 o.oo 1.025 9.71 22.90(1) 

9.100 0.53f 26.6lp 1,215.12 0.00 1.318 15.56 21.79(1) 
9.159 0.60f 30.00p 1,215.73 0.00 1.503 20.34 20.98(1) 
8.818 0.63f 3l.61p 1,215.73 0.00 1.588 22.84 20.58(1) 
1.914 0.68f 36.61p 1,215.12 0.00 1.840 31.42 19. 28(1) 
1.117 0.69f 40.00p 1,215.58 0.00 2.010 31.94 18.35(1) 
6.810 0.69f 41.61p 1,215.92 0 . 00 2.082 41.24 11.89(1) 
5.631 0.68f 46.61p 1,215.86 0.00 2.199 51.98 16.38(1) 
5,438 0.61f 41.42p 1,215.14 0.00 2.202 53.75 16.12(1) 
4.421 0.65f 51.6lp 1,215.92 0.00 2.154 62.93 14.12(1) 
3.201 0.59f 56.6lp 1,216.05 0.00 1.991 73.36 12.93(1) 
1.963 0.52f 61.6lp 1,215.14 0.00 1.758 82.18 11.03(1) 

Distances in FBBT.------Specific Gravity • 1.025.-----------Area in l't-Deg. 

Note: !l'he Center of Gravity ahown above is for the Fixed Weight of 
1106.25 L~. As the tank load centers shift with heel and 
trim, the total Center of Gravity varies. !l'he righting arms 
shown above include the effect of the e.G. variation. 

Critical Point----------------------LCP-----~CP-----VCP 
(l) BR CASING POR~ FLOOD 22.50a 6.00p 38.00 

LIH------------------T.P1301 STAB 4 CRI~BRION----------Hin/Hax--------Attained~ 
(I) GHat J:quilibrium > 1.15 J't 2.53 P ~ 
{2) Area from abs 0 deg to abs 30 > 10.34 l't-deg 20.34 P- ./ 
{3) Area from ab• 0 deg to abs 40 > 16.91 rt-deg 31. 94 p ~ /"" 
(4) Area from abs 30 deg to ab• 40 > 5.64 Ft-deg 11.59 P ~. 
(5) Angle from abs 0 deg to NaxRA > 25. DO deg 41. 42 P - ./ 
(6) Righting Arm at abs 30 deg or HaxRA > 0 . 66 Et 2.20 P ~ 

----------------------------~------------------------------------------------
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07/19/10 09:22:48 
GBS 12. 18B 

Bllf Fleet 
CFV CYGNUS 

CONDI~ION NUHBER 5 
ARRIVAL CONDifiON lOt CONSu.N&BLES FULL CARGO 

SfAB fA.NK IS DUMPED fO 7:BE DUMP fANICS IN ARRIVAL CONDITIONS 

D•g,••• ol a••~ --~ 
0 #0 ~· 30 48 
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07/19/10 09:22:48 
GBS 12.18B 

BH!' .Fleet 
CFV CYGNUS 

CONDI~ION NVHBIR 6 
ARRIVAL CONDI!l'ION 1 Oi CONSUHABLBS NO CARGO 

BYDROS!l'A~IC~S 
!l'rim: Aft 1 . 43/187.001 Heel: PortLll dS!J VCG a 16.90 

DraftS Displacement Buoyancy-Ctr. Weight/ Moment/ 
Origin----Weigbt(L~)----LCB-----VCB-----Incb-----LCF---In trim----GHL-----GN!1' 
10.991 1,128.90 8.38a 6 . 51 12.43 9.80a 112.88 224.4 2.48 
Distances in FEE!l'.-------Specific Gravity • 1 . 025 .--- --------Homent in Ft-Lr . 

~rim is per 181. 00Ft 
Draft is from BoK. ~rue Free Surface included. 

WEIGH!' and DISPLACBIIEN~ S!l'A!1'US 
BoK draft! 8 . 180 9 93.50f, 13.214 9 93.50a 

!l'rim: Aft 1.43/181. 00, Heel : Port 1.11 deg. 
Part------------------------------Weigbt(L!l')----LCG-----~CG-----VCG 

LIGB!l' SHIP 1,029.65 8.52a 0.02p 11.58 
CREW AND EFFEC!'S 5.00 0.00 0.00 29.36 
S!1'0AIS AND PROVISIONS 0.60 12.00f 5.00p 14.42 
HACBINBRY SPACE 5.00 89.00a 6.00p 14.00 

!l'ota1 Fixed---------> 1,040.25 8 , 85a 0 . 05p 11. 62 
Load-----SpGr-----Weigbt(L~)----LCG-----!1'CG-----VCG-------FSH 

NOl_DB. S 0.950 1.025 5.66 49 . 00£ 2.188 2.18 7.1 
Du.NP.P 0.891 0.810 23.99 3 . 82a 15.20p 6.40 27 . 1 
Du.NP . S 0.891 0.810 23.98 3 . 82a 15.15• 6.40 21.0 
DAY~AN.k.C 0 . 950 0 . 810 21.88 10.51a O.OSp 14 . 09 18 . 3 
LUBOIL. P 0.200 0.924 1.20 68.01a 1.28p 11.86 1.8 
FW.P 0.100 1 . 000 2.19 15.14£ 9.12p 3.18 40.6 
FW.S 0.100 1 . 000 2.10 15 . 03£ 8 . 41s 3 . 11 38.3 
SWGE.P 0.980 1 . 000 1 . 66 34.98£ 2 . 52p 5.66 1.3 

!l'ota1 ~anks---------> 88 . 66 1.78a 0.06p 8.52 222. 0 
Total Weight--------> 1,128 . 91 8 . 30a O.OSp 16. 90 

Di8pl(L!l')----LCB-----!l'CB-----VCB------RefBt 
BULL 1 . 025 1,128 . 90 8.38a 0.25p 6.51 -10.99 

Righting Ar.ms : o. ooa o.oo,p 
Di•tance• in FEE~.-------------------------------------------Noment• in Ft-L~. 
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07/19/10 09:22:48 
GBS 12.18B 

BNT .Fleet 
CFV CYGNUS 

CONDITION NUMBER 6 
ARRIVAL CONDITION 101 CONSUHIBLES NO CARGO 

RIGHTING ARHS vs BEEL ANGLE 
.Fixed CG: LCG • 8.85a TCG = 0.05p VCG = 17.62 

Origin Degrees of Displacement Righting Arm• Flood Pt 
Deptb---Trim----Bsel----Weight(LT)---in Trim--in Baal---> Area--Height 

10.998 0.44a 0.00 1,128.91 0.00 -0.049 0.00 26.83{1) 
10.995 0.44a 1.11p 1,128.91 0.00 0.000 -0.03 26.71(1) 
10.900 0.41a 6.11p 1,128.91 0.00 0.224 0.53 26.08(1) 
10.672 0.34a 11.11p 1,128.91 o.oo 0.459 2.24 25.32(1) 
10.306 0.24a 16.l1p 1,128.90 0.00 0.710 5.15 24.44(1) 
9.797 0.11a 21.11p 1,128.89 0.00 0.967 9.35 23.45(1) 
9.143 0.04£ 26.11p 1,128.91 0.00 1.229 14.84 22.35(1) 
8.538 0.15£ 30.00p 1,128.91 0.00 1.410 19.98 21.43(1) 
8.349 0.17£ 31.11p 1,128.91 o.oo 1.458 21.57 21.15{1) 
7.415 0.26£ 36.11p 1,128.91 0.00 1.653 29.36 19.85(1) 
6.588 0.29£ 40.00p 1,128.90 o.oo 1.801 36.08 18.78(1) 
6.337 0.30£ 41.11p 1,128.90 0.00 1.845 38.10 18.47(1) 
5.152 0.31£ 46.11p 1,128.83 0.00 1.989 47.70 16.99(1) 
4.643 0.30£ 48.21p 1,128.90 0.00 2.001 51.90 16.32(1) 
3.933 0.28f 51.11p 1,129.06 0.00 1.978 57.67 15.37(1) 
2.695 0.24f 56.11p 1,128.97 0.00 1.840 67.28 13.61(1) 
1.443 0.17£ 61.11p 1,128.91 0.00 1.617 75.95 11.73(1) 

Distances in YBJ:T.------Specific Gravity • 1.025.-----------Area in Ft-Dag. 

Note: The Center of Gravity shown above is for the Fixed Weight of 
1040.25 LT. As the tank load centers shift with heel and 
trim, the total Center of Gravity varies. The righting arms 
shown above include the effect of the C.G. variation. 

Critical Point----------------------LCP-----TCP-----VCP 
(1) J:R CASING PORT FLOOD 22.50a 6.00p 38.00 

LIN------------------TP7301 STAB 4 CRifERION----------Nin/Nsx--------Attained ..... 
(1) Gil at Equilibrium > 1.15 Ft 2. 48 P "" ./ 
(2) Area fr0111 abs 0 deg to abs 30 > 10.34 J't-deg 19.98 P ...,.........../ 
(3) Area from abs 0 deg to abs 40 > 16.91 rt-deg 36.08 p ~ 
(4) Area from abs 30 deg to abs 40 > 5. 64 Ft-deg 16.10 P - / ' 
(5) Angle from abs 0 deg to NaxRA > 25.00 deg 48.21 P V" / 
(6) Righting Arm at abs 30 deg or NaxRA > 0.66 rt 2.00 P ~ 



01/19/lO 09:22:48 
GBS l2.lBB 

BH'l' Fleet 
CFV CYGNUS 

CONDI'l'ION NOHBBR 6 
ARRIVAL CONDI'l'ION lOi CONSDMABLES NO CARGO 
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07/19/10 09 :22:48 
GBS 12.18B 

Bll't Fleet 
CFV CYGNUS 

CONDI!L'ION NUMBER 4 ***NORS'I OPERA'IING*** 
BALF LOAD CONDI!L'ION, SOt CONSUMABLBS ' FULL CARGO WI!L'B ICE ACCu.NULA'IION 

BYDROS!L'A!L'IC PROPER!L'IES 
frim: Fwd 0.11/181.00, Heel: Port 0.41 deg., VCG = 11.20 

Draft@ Di•plaaement Buoyancy-Ctr. Weight/ Mom•nt/ 
Origin----Weigbt(L!L')----LCB-----VCB-----Inch-----LCF---In trim----GHL-----GHT 
12.828 1,393 . 16 6.19a 7.54 13.28 9.66a 132.56 213.4 0. 83 
Di•tanca• in FBEr. -------specific Gravity= 1 . 025 . -----------Moment in Ft-L!L'. 

'lrim i• per l87.00Ft 
Draft i• trom BoK. 'lrue Free Surface included. 

RIGB!L' and DISPLACEIIBN!L' S!L'A!L'US 
BoK dratt: 11.713 ~ 93 .50t, 13.943@ 93.50a 

!!'rim: Fwd 0.77/187.00, Heel : Port 0.41 deg. 
Part------------------------------Weight(L!L')----LCG-----!L'CG-----VCG 
LIGB!L' SHIP 1,029.65 8.52a 0 . 02 11.58 
ACCUIIULA'IBD ICB 85 . 76 1. 64a 0. . 73 
CREW AND BFFBC!L'S 0.00 0.00 29.36 
S!L'OUS AND PROVISIONS 3. 00 12. DOt 5 . OOp 14. 42 
IIACBINERY SPACJI 5 . 00 89. DO a 6. OOp 14. OD 
CARGO 66.00 49.50f 0. 50p 12.50 

rota! Fixed---------> 1,194.41 5.07a 0.08p 18.41 
Load-----SpGr-----Waight(L!L')----LCG-----!L'CG-----VCG-------FSM 

N04_DB.S 0.950 0.870 19.97 3 . 78a 6. 82• 1.78 187. 7 
SJI!L'!L'LING. P D.950 0.87D 20.63 3 . 6Da 17.48p 13.85 5.5 
SJI!L'!L'LING.S 0.950 0.810 20 . 63 3 . 60a 17.48• 13.85 5 . 5 
WING.P 0.334 0.870 17.22 58.2Da 6.l7p 6.25 54. 1 
WING.S D.334 O.B7D 11.22 58. 22a 6.13• 6.25 52.4 
DArfANK.C 0.950 0 . 810 27.88 10 .50a 0.02p 14 . 09 78 . 2 
srAB.c 0.437 0.810 47.91 1 . 75a 0 .16p 11 . 81 1104 . 1 
Lu.BOIL.P 0.950 0.924 5.69 68.00a 7.25p 15.08 1.8 
, •• P 0.500 1.0DO 10.94 15.39f 9.48p 5 . 25 64.2 
rw.s o. 5DD 1 . 000 10 .48 15.25t 9.43• 5.25 63 .3 
s•GB.P 0.500 1 . 00D 0.85 34. 98£ 2.5lp 5 , 06 1.4 

rota! fank•---------> 199.50 13.21a 0.39• 9 . 95 1618.1 
!L'otal Weight--------> 1,393.91 6.23a O.Olp 17.2D 

BULL 1 . 025 
Di•pl(L!L')----LCB-----!L'CB-----VCB------ RetBt 
1,393.16 6.l9a O.OBp 7. 54 -12. 83 

Righting Arm8 : 0. DO D. OOp 
Di•tance• in FBBr. --- ------------------ ----------------------Moment• in Ft-Lr. 
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01/19/10 09:22:48 
GBS 12.18B 

BN~ Fleet 
CFV CYGNUS 

CONDI~ION NDHBER 4 ***WORS~ OPERA~ING*** 
HALF LOAD CONDI~ION, 50t CONSUHABLES & FULL CARGO WI~B ICE ACCUMULA~ION 

RIGB~ING ARMS vs BBBL ANGLE 
Fixed CG: LCG = 5.01a ~CG = 0.08p VCG • 18.41 

Origin Degrees o£ Displacement Righting Arms Flood Pt 
Depth---~rim----Beel----Weight(L~)---in ~rim--in Beel---> Area--Beight 

12.821 0.24£ 0.00 1,393.69 0.00 -0.006 0.00 25.27(1) 
12.821 0.24£ 0.41p 1,393.76 0 . 00 0.000 -0.00 25.22(1) 
12.748 0.25£ 5.41p 1,393.91 o.oo 0.087 0.22 24.62(1) 
12.524 0.31£ 10.41p 1,393.91 0.00 0.192 0.91 23.89(1) 
12.158 0.39£ 15.41p 1,393.90 0.00 0.316 2.11 23.03(1) 
11.693 0.49£ 20.00p 1,393.89 0.00 0.413 3.96 22.15(1) 
11.644 0.50£ 20.41p 1,393.63 0.00 0.489 4.16 22.01(1) 
10.990 0.60£ 25.41p 1,393.90 o.oo 0.689 7.09 20.99(1) 
10.266 0.65£ 30.00p 1,393.90 0.00 0.816 10.69 19.90(1) 
10.196 0.66£ 30.41p 1,393.86 0.00 0.893 11.05 19.80(1) 

9.258 0.67£ 35.41p 1,393.72 0.00 1.091 16.02 18.50(1) 
8.286 0.65£ 40.00p 1,394.11 o.oo 1.259 21.44 17.22(1) 
8.196 0.65£ 40.41p 1,393.94 0.00 1.261 21.96 17.10(1) 
1.663 0.63£ 42.81p 1,393.80 0.00 1.281 25.04 16.38(1) 
7.082 0.6l£ 45.4lp 1,394.08 o.oo 1.264 28.36 15.56(1) 
5.928 0.54£ 50.41p 1,393.91 0.00 1.121 34.39 13.88(1) 
4.748 0.47£ 55.41p 1,394.07 0.00 0.893 39.48 12.07(1) 
3.541 0.39£ 60.41p 1,394.09 o.oo 0.590 43.22 10.16(1) 

Distances in FBE~.------Speci£ic Gravity • 1.025.-----------Area in Ft-Deg. 

Note: ~be Center of Gravity •hown above is Lor the Fixed Weight o£ 
1194.41 L~. As the tant load centers shift with heel and 
trim, the total Center o£ Gravity varies. ~he righting arms 
shown above include the effect of the e.G. variation. 

Critical Point----------------------LCP-----~CP-----VCP 
(1) ER CASING POR~ FLOOD 22.50a 6.00p 38.00 

LIN--------------~P1301 S~AB 4 CRI~ERION - ICING------Nin/Nax--------Attained 
(1) GNat Equilibrium > 0.75 Ft 0.81 P~ 
(2) Area from ab• 0 deg to ab• 30 > 7.52 Ft-deg 10.69 P 
(3) Area £rom ab• 0 deg to abs 40 > 10.89 Ft-deg 21.44 P ~ 
(4) Area £rom abs 30 deg to abs 40 > 3.01 Ft-deg 10.16 P ~ 
(5) Angle £rom abs 0 deg to M&xRA > 20.00 deg 42.81 P ~ 
(6) Righting Arm at ab• 20 deg or HaxRA > 0.49 Ft 1.29 P ~ 
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07/19/10 09:22:48 
GBS l2.1BB 

BN2' Fleet 
CFV CYGNUS 

CONDI2'ION NVHBER 4 ***HORS2' OPERA2'ING*** 
a&Lr LOAD CONDI2'ION1 501 CONSDHABLES & FULL CARGO HI2'B ICE ACCDNULA2'ION 
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01/19/10 09:22 :48 
GBS 12.18B 

BM~ Fleet 
CFV CYGNUS 

CONDITION RUHBER 6 
ARRIVAL CONDI~ION 1 Ot CONSUHABLES NO CARGO WITH ICE ACCUJIULA2'ION 

BYDROS~A2'IC PROPERTIES 
frim : Aft 0.92/187 . 00, Heel: Port 2 . 00 deg., VCG = 18. 02 

Draft@ Displacement Buoyancy-Ctr. Weigbt/ Moment/ 
Origin----Waigbt(L~)----LCB-----VCB-----Incb-----LCF---In trim----GHL-----GH~ 
11.589 1,214.66 7.88a 6 . 86 12.15 9.99a 119.60 220 . 9 1 . 25 
Distances in l'EE2'. -------Specific Gravity = 1.025.-----------Homent in Ft-L~. 

frim is per 181. 00Ft 
Draft is from BoK. frue J'rea surface included. 

BIGHT and DISPLACEHEN2' SfAfUS 
BoK draft: 9 . 621 B 93 . 50£, 13.551 @ 93 . 50a 
~rim: Aft 0.92/181. 00, Heel : Port 2.00 dag, 

Part------------------------------Weigbt(L~)----LCG-----TCG-----VCG 
LIGBf SHIP 1,029.65 8 , 52a 0 . 02p 11.58 
ACCDNULAfZD ICE 85.16 1.64a 0 . 00 32 . 73 
CREW AND BJ'I'BCfS 5. 00 0. 00 0. 00 29 . 36 
STORES AND PROVISIONS 0 . 60 12.00£ 5 . 00p 14 . 42 
IIACBIBRr SPACE 5. 00 89. OOa 6 . OOp 14. 00 

fotal Fixed---------> 1,126.01 8.30a 0.05p 18.77 
Load-----SpGr-----Weigbt(LT)----LCG-----~CG-----VCG-------l'SH 

N01_DB.S 0.950 1.025 5.66 49.06£ 2.15s 2.18 1.4 
DONP . P 0 . 891 0 . 810 23.99 3,80a 15.21p 6 . 41 21 . 1 
DUNP.S 0.891 0 . 810 23 . 98 3.80a 15.14s 6.41 27.1 
DAYfANX. C 0.950 0.810 21.88 10,51a 0.10p 14.09 78 . 4 
Lu.&OIL.P 0.200 0.924 1.20 68 , 01a 7 . 30p 11 . 86 1 . 8 
FW.P 0.100 1.000 2 . 19 15. 15£ 9.41p 3.78 41.6 
l'W.S 0. 100 1.000 2.10 15 . 05£ 8.13s 3.78 31. 4 
SWGB. P 0.980 1 . 000 1.66 34.98£ 2.53p 5 . 66 0.6 

rotal ~anks---------> 88.65 l . 16a O. lOp 8.52 221.4 
rota1 Waigbt--------> 1,214.66 7.83a 0 . 05p 18 . 02 

Disp1(L2')----LCB-----~CB-----VCB------RefBt 

BULL 1.025 1,214 . 66 7.88a 0 . 44p 6 . 86 -11.58 

Rigbting Arm•: 0 . 00 O. OOp 
Distances in J'BBf.-------------------------------------------Noment• in l't-LT. 
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CONDI~ION NVHBBR 6 
ARRIVAL CONDI~ION lOt CONSUNABLBS NO CARGO NITB ICB ACCUMULATION 

RIGB~ING ARMS vs REEL ANGLB 
Fixed CG: LCG = 8.30a TCG = 0.05p VCG • 18.77 

Origin Degrees of Displacement Righting Arms Flood Pt 
Deptb---rrim----Beel----Neight(L~)---in ~rim--in Baal---> Area--Height 

ll.592 0.29a 0.00 1,214.61 0 . 00 -0.045 0.00 26.29(1) 
11.582 0.28a 2.00p 1,214.61 0.00 0.000 -0.04 26.01(1) 
11.461 0.25a 7.00p 1,214.61 0.00 0.116 0.24 25.43(1) 
11.206 0.18a 12.00p 1,214.61 0.00 0.252 1.15 24.65(1) 
10.810 0.07a 17.00p 1,214.66 0.00 0.407 2.19 23.75(1) 
10,502 O.Olf 20.00p 1,214.66 0.00 0.508 4.11 23.16(1) 
10.261 0.01f 22.00p 1,214.66 0.00 0.578 5.25 22.15(1) 
9.583 0.20£ 21.00p 1,214.61 0.00 0.146 8.56 21.63(1) 
9.105 0.26£ 30.00p 1,214.66 0.00 0.835 10.93 20.91(1) 
8.760 0.30£ 32.00p 1,214.67 0.00 0.888 12.65 20.4l(l) 
1.193 0.35f 31.00p 1,214.66 0.00 1.011 11.42 19.08(1) 
1.142 0.36£ 40.00p 1,214.50 0.00 1.091 20.60 18.25(1) 
6. 688 0.36£ 42.00p 1,214.61 0.00 1.142 22.83 11.68(1) 
6.121 0.36f 44.43p 1,214 . 61 0.00 1.161 25 . 63 16.96(1) 
5.515 0.34f 41.00p 1,214 . 18 0.00 1.140 28.58 16.15(1) 
4.309 0.30£ 52.00p 1,214.61 0.00 0.993 33.91 14.48(1) 
3.087 0.25f 57.00p 1,214.96 0.00 0.743 38.36 12.68(1) 
1.848 0.11£ 62.00p 1,214.61 0.00 0.422 41.30 10.76(1) 

Distances in FBB~.------specific Gravity • 1.025.-----------Area in Ft-Deg. 

Note: ~be Center o£ Gravity shown above is £or the Fixed Neigbt of 
1126.01 L~. As the tank load centers shift with heel and 
trim, the total Center o£ Gravity varies. ~he righting arms 
shown above include the effect o£ the e.G. variation. 

Critical Point----------------------LCP-----TCP-----VCP 
(1) ER CASING PORT FLOOD 22.50a 6.00p 38.00 

LIM--------------~P730l STAB 4 CRITERION - ICING------Min/Max--------Attained 
(l) GM at Bquilibrium > 0.75 Ft 1.25 P 
(2) Area from abs 0 deg to abs 30 > 1.52 Ft-deg 10.93 P 
(3) Area from abs 0 deg to abs 40 > 10.89 Ft-deg 20.60 P 
(4) Area £rom abs 30 deg to abs 40 > 3.01 Ft-deg 9.66 P 
(5) Angle £rom abs 0 deg to HaxRA > 20.00 deg 44.43 P 
(6) Righting Ar.m at abs 20 deg or MaxRA > 0.49 Ft 1.16 P 
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1. PARTICULARS AT INCLINING 

1.1 Location and Condition 

Date: September 15th, 2007 

Place: St. John's, Southside Road 

Present: Sean Farrell, BMT Fleet Technology ltd. 
Gareth lgloliorte, BMT Fleet Technology ltd. 
David Squires, Transport Canada 

Vessel Particulars: Name: CCGS CYGNUS 
Port of Registration: Ottawa 

Ship Condition: 

Sea Condition: 

LOA: 205' -0'' 
LBP: 
Breadth: 
Depth: 
Draft: 

187'-0" 
40'-0" 
18'-0" 
13'-6" 

Ship docked for incline experiment. All tanks sounded. 

Calm with vessel alongside the quay. 

Weather Condition: Sunny with light wind. 

Sea Water Density: 1.020 T /m3 

1.2 Pendulum Particulars 

5970AA.FR, Rev. 1 

The forward pendulum was located at the forward cargo hold at approximately Frame 71. It 
was attached to a wooden brace spanning the hatch which Is roughly 24" above the forecastle 
deck and fell to the mezzanine deck in the stores area. A batten was secured to record the 
mezzanine deck pendulum shifts and an oil bath was placed to dampen its movement. The 
length of the pendulum from the suspension point to the batten was 208.66". 

The aft pendulum was located in the engineer's stores at approximately Frame 7. It was 
attached to the underside of the forecastle deck and fell to the engineer's stores deck. A 
batten was secured roughly 48" above the engineer's stores deck to record the pendulum shift 
and an oil bath was placed to dampen its movement. The length of the pendulum from the 
suspension point to the batten was 167 .32". 

CCGS CYGNUS INCLINING EXPERIMENT REPORT 1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
c 
c 
0 
0 
0 
0 
0 
0 
0 
0 
c 
c 
0 
c 
G 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c: 



:'I 

~ 
J 
D 
D 
D 
D 
D 
:) 

J 
8 
D 

J 
J 
J 

BMT Fleet Technology Limited 
Earle Barclay Division 5970AA.FR, Rev. 1 

2. INCLINING EXPERIMENT 

2.1 Methodology 
The incline experiment was prepared in accordance with lACS, No.3 I Inclining Test Unified 
Procedure and conducted with the oversight of a Transport Canada Marine Safety Inspector. 

2.2 Inclining Data 

Drafts: Forward 
Aft 

Trim By Stern = 1'-10" 
Mean Draft = 10'-10" 

8' -5" 
13'-3" 

Ll. in Sea Water using Hydrostatic Curves 
p of Sea Water 
p of Harbour Water 
p correction 
Ll. with correction for density 

= 1107.63 LT 
= 1.025T/m3 
= 1.020T/m3 
=0.995 
= 1102.09 LT 

03/09/1.0 16:36:22 
GBS 11.. 00 

Table 2-1: GHS Output for Inclined Condition 

B117.' Fleet 
CFV CYGNUS 

A6 inclined condition, draft• •ea•ared from BoK {inclined) 

BoK draft refer• to t.be line: 
1.500 above ba••line 9 93.50f end 1.500 below ba•eline 9 

BoK Draft 9 
BoK Dr.aft 9 
BoK Dr.aft 9 

93.50f • 
0.00 • 

93.5011 • 

8.417 
10. 833 
13.250 

BrDRDS!AfiC PJtOPD'J'IIS 
'J'ria: Aft 1..83/181.00, No Beel 

Origin Di•placeaent Center of Buoyancy 

93.50• 

Deptb----Weigllt{L'J')----LCB-----'J'CB-------VCB-----N.PA-----LCF--------BNL-----BN'J' 
10.833 1,102.09 B.BSa 0.00 6.13 51.91 lO.lOa 231.6 13.21 
Di•tance• in F££2'.-------specific Gravity= 1.020.----------------------------

CCGS CYGNUS INCLINING EXPERIMENT REPORT 2 
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Table 2-2: Deflections and GM Calculation 

length of Forward Pendulum 208.66 In 

length of Aft Pendulum 167.32 In 

ll from Ship Stability GHS = 1102.09 

p of Harbour Water= 1.020 
ll from Incline 1102.09 LT 

Shift# 

1 

2 

3 

4 

5 

6 

7 

8 

Weight 
Weight# 

(lbs) 

5527,5524, 
4000 

5513 &SS11 
5512,5505, 

4000 
S517 & 5529 

S512, 5505, 
4000 

S517 & 5529 

5527,5524, 
4000 

5513 & 5511 

S503, 5531, 
S539 & 5509 

4000 

5537,5526, 
4000 

5521 &5540 

5537,5526, 
5521 &SS40 

4000 

5503,5531, 
4000 

5539 & 5509 

GM As Inclined: 

Shift 
Direction 

Fwd 
Distance 

of Shift 
Pen. 

(in) Def (In) 

403.23 p ·>S 5.24 

402.24 p ·> s 4.29 

402.24 s ·> p 5.00 

403.23 5 ·>P 4.53 

403.62 5 ·>P 4.96 

404.61 S·> p 4.69 

404.61 p ->5 4.69 

403.62 p ·>S 4.64 

GM = wx shlftx Pdm 
ll x Deflection 

Average GM Fwd Pendulum= 28.78 ln. 
Average GM Aft Pendulum= 29.65 ln. 

Average GM = 29.22 in. 

CCGS CYGNUS INCLINING EXPERIMENT REPORT 

Aft Pen. Fwd Aft 
Def(ln) tan e Fwd a 

tan a Atte 

3.66 0.03 1.44 0.02 1.25 

3.70 0.02 1.18 0.02 1.27 

3.70 0.02 137 0.02 1.27 

3.58 0.02 1.24 0.02 1.23 

4.02 0.02 1.36 0.02 1.38 

3.50 0.02 1.29 0.02 1.20 

3.58 0.02 1.29 0.02 1.23 

3.82 0.02 1.27 0.02 1.31 

GM GM 
Fwd Aft 

26.02 29.87 

31.70 29.47 

27.20 29.47 

30.09 30.54 

27.51 27.22 

29.17 31.34 

29.17 30.64 

29.41 28.65 
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3. LIGHTSHIP SURVEY 

A lightship survey was conducted on September 14th, 2007 with the oversight of a Transport 
Canada Marine Safety Inspector. A notation of all weights to be removed and added was made 
by both BMT and Transport Canada. 

Soundings of all tanks were conducted on the day of the incline and were observed by the 
Transport Canada Marine Safety Inspector. A notation of all soundings was made by both BMT 
and Transport Canada. 

The notations made in the survey are used to modify the lightship weight by either removing 
the fixed weights as shown in Table 3-1 and Table 3-2, or to add weights as shown in Table 3-3. 

CCGS CYGNUS INCLINING EXPERIMENT REPORT 4 
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Table 3~1: Summary of Weights to Remove 
S f I h ummary o Weigl ts to Remove 

Description 
Weight VCG VMomt LCG LMomt 

(tn (ft} (LT-ft) (ft) (LT·ft} 

#2Weapons 0.246 40 9.84 96 23.62 

#5SAR Pumps 0.089 29 2.57 48.33 4.28 

#7Gas Cans 0.079 28.67 2.26 -2.33 -0.18 

#8 Generator 0.049 28.67 1.41 -2.33 -0.11 
#9SAR Pumps 0.089 29 2.57 -2.33 -0.21 

#10 Water Containers 0.044 28.27 1.25 44.13 1.95 
#11 Tools & Equipment 0.197 29 5.71 55.33 10.89 

#12Sand 0.049 27 1.33 75.5 3.72 

#13 Rope & Salt 0.561 25 14.02 186 104.35 

#14 Paint Port 0.350 24 8.40 175 61.24 
#15 Paint Stbd 0.280 24 6.72 175 48.99 

#16Pump 0.098 28 2.76 84 8.27 
#17 Crew Effects 3.000 29.36 88.08 0 0.00 

1#18 Records 0.295 15.5 4.58 159 46.95 

#19&28 Stores & Provisions 6.000 14.42 86.52 u 72.00 
#20 Extra Crew Effects 0.443 23 10.19 152.5 67.54 

#21 Miscellaneous 0.098 22 2.17 39 3.84 

#22 Aft Main Deck 0.640 23 14.71 19.5 12.47 

#23Tools 0.492 23 11.32 27 13.29 
#24 Tools & Equipment 0.984 23 22.64 38.5 37.89 

#25Tools 0.098 23 2.26 74.5 7.33 

#29 Spares & Stores 2.461 14 34.45 144 354.31 

lf30Stores 1.968 7 13.78 144 283.45 

#31 Pumps & Mise 1.476 5 7.38 133.5 197.09 

#32 Miscellaneous 0.344 13.4 4.62 30 10.33 

1#33 Tools & Stores 2.953 13 38.38 16 47.24 

#34Steel Pipe & Rod 1.476 14.5 21.41 10 14.76 

#35 Stores Port 2.214 16.75 37.09 2 4.43 

#36 Stores Stbd 0.295 16.75 4.95 2 0.59 

TwoMen&OU 0.197 16.67 3.28 15 2.95 

TwoMen&OU 0.197 16.67 3.28 142 27.95 

Crew Member 1 0.074 38.6 2.85 94 6.94 

Crew Member 2 0.074 38.6 2.85 85 6.27 

Crew Member3 0.074 38.6 2.85 85 6.27 

Incline Wt1 (SS27,24,13&11' 1.790 27.90 49.94 99.88 178.79 

Incline Wt2 (SSU,05,17&29) 1.790 27.90 49.94 92.00 164.68 

Incline Wt3 (SS03,31,39&09' 1.790 27.90 49.94 95.96 111.n 

Incline Wt4 (SS37,26,21&40' 1.790 27.90 49.94 88.17 157.82 

I Tota l 35.15 19.30 678.22 6LS7 2163.n 
*LCG in reference to the Aft Perpendicular 

CCGS CYGNUS INCLINING EXPERIMENT REPORT 

5970AA.FR, Rev. l 

TCG TMomt 

(ft) (LT-ft) 

0 0.00 

-3.25 -0.29 

12.5 0.98 

14 0.69 

15:5 1.37 

-4.5 -0.20 

2.25 0.44 
7.5 0.37 

0 0.00 

-4 -1.40 

4 1. U 

-1.5 -0.15 

0 0.00 

-5 -1.48 

-5 -30.00 

-4.5 -1.99 

0 0.00 

8 5. U 

-10 -4.92 

-17 -16.73 

-3 -0.30 

0 0.00 

0 0.00 

3.5 5.17 

-7 -2.41 

0 0.00 

0 0.00 

-6.5 -14.39 

6.5 1.92 

0 0.00 

0 0.00 

0 0.00 

-2 -0.15 

2 0.15 

-16.80 -30.07 

-16.76 -30.00 

16.81 30.09 

16.86 30.18 

-1.62 -56.88 
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Table 3-2: Summary of Tanks to Remove 

s ummaryo fT ks R an to emove 

Description 
Weight VCG VMomt LCG LMomt 

(LT} (ft) (LT-ft) (ft) (LT-ft) 

No 1DBPort 4.49 2.80 12.57 140.47 630.71 
No1DBStbd 0.00 0.00 0.00 0.00 0.00 
No2DB Port 0.00 0.00 0.00 0.00 0.00 
No2DBStbd 0.00 0.00 0.00 0.00 0.00 
No3DBPort 0.00 0.00 0.00 0.00 0.00 
No3DBStbd 0.00 0.00 0.00 0.00 0.00 
No4DB Port 0.00 0.00 0.00 0.00 0.00 
No4DBStbd 0.00 0.00 0.00 0.00 0.00 
Settling Port 0.00 0.00 0.00 0.00 0.00 
Settling Stbd 0.00 0.00 0.00 0.00 0.00 
Deep Port 0.00 0.00 0.00 0.00 0.00 
DeepStbd 0.70 3.22 2.25 84.46 59.12 
WI I}&_ Port 0.00 0.00 0.00 0.00 0.00 
WingStbd 0.00 0.00 0.00 0.00 0.00 
Dump Port 0.00 0.00 0.00 0.00 0.00 
DumpStbd o.ss 3.24 1.78 84.98 46.74 
D~Tank 25.30 13.69 346.36 82.99 2099.65 
Flume Tank 7.98 10.21 81.48 90.73 n4.03 
Emg-GenTnk 1.18 36.67 43.27 114.88 135.56 
~~ed I.Qg Port 1.47 2.97 4.37 149.64 219.97 
LubOil Port 0.00 0.00 0.00 0.00 0.00 
Lub Oil Stbd 1.98 12.42 24.59 25.50 50.49 
Aft Peak 0.68 0.50 0.34 15.53 10.56 
Fore Peak 0.23 4.23 0.97 176.82 40.67 
Trim Tank 0.00 0.00 0.00 0.00 0.00 
FWPort 8.85 4.91 43.45 108.85 963.32 
FWStbd 0.00 0.00 0.00 0.00 0.00 
Chain locker 0.30 11.00 3.30 170.00 51.00 
Hydraulic Tank 1 0.71 15.00 10.65 18.00 12.78 
Hydraulic Tank 2 0.57 15.00 8.55 18.00 10.26 

!-1YdraullcTank 3 0.51 15.00 7.65 18.00 9.18 
HydraullcTank4 0.53 15.00 7.95 18.00 9.54 
Bilge Retention Tank 0.00 0.00 0.00 0.00 0.00 
Fuel Oil Drain Tank 0.51 0.00 0.00 65.00 33.15 
Sludge Tank 0.15 0.00 0.00 54.00 8.10 
Lube Oil Drain Tank 0.18 0.00 0.00 60.00 10.80 

TCG 
(ft) 

-2.40 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
7.00 
0.00 
0.00 
0.00 

14.34 
0.00 
0.00 
0.00 
-1.66 
0.00 
7.25 
0.00 
0.00 
0.00 
-9.31 
0.00 
0.00 
-8.25 
-8.25 
-8.25 
-8.25 

0.00 
0.00 
0.00 

0.00 
J 
J 
J lrotal 53.41 10.51 561.44 I 93.26 I 4980.81 -1.28 

v •LeG In reference to the Aft Perpendicular 

) 
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TMomt FSM 
(LT-ftl (LT-ft) 

-10.78 1.60 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
4.90 23.80 
0.00 0.00 
0.00 0.00 
0.00 0.00 
7.89 7.50 
0.00 78.20 
0.00 0.00 
0.00 0.90 
-2.44 0.00 
0.00 0.00 

14.36 0.00 
0.00 0.10 

0.00 0.00 
0.00 0.00 

-82.39 60.10 
0.00 0.00 
0.00 0.00 
-5.86 0.00 
-4.70 0.00 
-4.21 0.00 
-4.37 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

-68.47 
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Table 3-3: Summary of Weights to Add 
S fW I h Add ummaryo elgl tsto 

Description 
Weight VCG VMomt LCG LMomt TCG TMomt 

(LTI_ (ft) (LT·ft) (ft) (LT-ft) (ft) (LT-ft) 

#1 HIAB 110 Crane 3.90 29.67 115.71 139.00 542.10 -11.75 -45.83 
#3 FRC Stbd Side 1.96 39.00 76.44 80.00 156.80 15.67 30.71 
#4 FRC Stbd Side 1.96 31.00 60.76 49.50 97.02 15.00 29.40 
FRC Port Side 1.96 39.00 76.44 80.00 156.80 -15.67 -30.71 
FRC Davit Port Side 4.96 35.21 174.64 80.00 396.80 -15.67 -77.72 
#6 Garbage Container 0.89 30.33 26.99 -2.50 -2.23 0.00 0.00 
#26Gangway 0.49 33.50 16.42 15.00 7.35 -18.75 -9.19 

lrotat 16.12 r 33.96 547.40 r 84.04 I 1354.65 r -6.41 I -103.34 

• See Note #2 under Section 6, Notes and Symbols. LCG in reference to the Aft Perpendicular 

4. LIGHTSHIP CONDITION 

Table 4-1 summarizes the lightship calculation. 

Table 4-1: Lightship Condition Calculation 

Inclined li = 1102.09 LT 
GM Fluid= 2.44 ft 

FSM Correction= 0.16 ft 
GM Solid= 2.59 ft 

(As Inclined) 
(FSM as per Table 3-2) 
(Corrected for FSM) 

KMfrom Hydrostatics= 19.64 ft 
KG= 17.05 ft 

(Refer to Table 2-1, KM = VCB + BMT) 
(As Inclined and corrected for FSM) 

Vessel as Inclined 

Total of Weights to Remove 
Total ofTanks to Remove 
Total of Weights to Add 

lughtshlp 

KG Lightship= 
LCG Lightship= 
TCG Lightship= 

Weight VCG VMomt 
(LT) (ft) (LT-ft) 

1102.09 17.05 18789.26 

1102.09 18789.26 

35.15 19.30 678.22 
53.41 10.51 561.44 
16.12 33.96 547.40 

72.44 692.25 

1029.65 18097.00 

17.58 ft 
8.52 ft aft midship 

-0.02 ft (port) 

CCGS CYGNUS INCLINING EXPERIMENT REPORT 

LCG LMomt 
(ft) (LT-ft) 

84.65 93291.92 

93291.92 

61.57 2163.77 
93.26 4980.81 
84.04 1354.65 

5789.94 

s7sot.98 I 

TCG TMomt 
(ft) (LT-ft) 

0.00 0.00 

0.00 

-1.62 -56.88 

-1.28 -68.47 
-6.41 -103.34 

-22.01 

-22.01 
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5. ASSUMPTIONS MADE 

In order to properly complete this calculation some assumptions had to be made. Please see 
the following list. 

1. The hydrostatic curves for the inclined condition were developed from the GHS model 

supplied from the original stability booklet. 

2. The free surface moments were taken from the GHS model based on recorded 

soundings. 

3. The following is a list of tanks that were not in the GHS model. The weights and centers 

for these tanks were calculated based on the recorded soundings and the Tank Plan. 

a. Emergency Generator Tank 

b. Chain Locker 

c. Hydraulic Tank #1 

d. Hydraulic Tank #2 

e. Hydraulic Tank #3 

f. HydraulicTank#4 

g. Fuel Oil Drain Tank 

h. Sludge Tank 

i. Lube Oil Drain Tank 

6. NOTES AND SYMBOLS 

1. All values are in imperial format unless otherwise noted 

2. In the "Summary of Weights to Add" table, #4 FRC Port Side was removed as it is being 

replaced by the new FRC and Davit. 

3. List of Symbols: 

ft or' = 
in. or"= 

lbs = 
lT = 

-value = 
Pdm = 
w = 

= 

feet 

inches 

pounds 

long Tons 

Aft for location of LCF and Port for location ofTCG 

Pendulum 

weight 

Displacement 

CCGS CYGNUS INCLINING EXPERIMENT REPORT 8 
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7. APPENDIX A: WEIGHT CERTIFICATE 

Figure 7~1: Scan of Weight Certificate 

. 

••• Measurement Mesun!s 
Canada Canada 
M~ar Unq......., 
........ ~ --Cinldl 

CERTIFICATE OF DESIGNATION . :- r. '· •· .,. · 
GRAVIMETRIC STANDARDS 

CERnFICAT DE DESIGNATION -
·. .!ITALONS .GRAVIMErniQUES 

I 

loMd 1D • Emil& !Weight Sellfa. •If" clll jtor do palllo 

The Scale SKop 

Addreu· Adrmoe ~a ... a-.~•~ 
BB Clyde Avenue, Mount Pearl , NL AlN 4S2 2007-0l-26 
Ca*<I·P- IT ....... -or.lf",........,_ ~Dala·D .. d'apDI!an 

(7091 747-2031 2008-01-27 

~ ..... qfgned, lioloog..-tl..,., .. ~ellnduollyiD-.Ioe .. =.,.,._ ,..._. MICIIool 1~Jalh Wolgllls&-.IA<I 

I) -'JrtU. ... _(I)Idaiaaf_flal,_,.) __ 

In-..... I'IR.IIIeiiiiiWiigiiii-Mcallftl ~Ions In 
......, loU_an.oln,........lllndentl whlcloln un .,_ 
.._,...,....ln_ID~'IIIII'IIIIrPeb ........... wh_ 
_ .... la-llllle"--'""*"'" ..... llllognm 
_., ______ .. -...: 

b) ~Noald-<tJat-)loml ........... ~ 

llfumf111 cllllo~~ - ; loleftlllcoo .... N..- -.. 
v- lf ...... llldwiiiiiQ .... -- -- · -.SSOl 1000lb 5518 1000lb 

5502 tOOOlb SS19 lOOOlb 
5S03 • lOOOlb 9521 lOOO~b 

SS04 1000lb SS22 lOOOlb 
SS05 1000lb 5523 lOOOlb 
5506 lOOOlb I SS24 lOOOlb 
SS07 lOOOlb 5525 1000lb 

5508 lOOOlb 5526 lOOOlb 
5509. lOOOlb SS27 • 100011:1 
S510 10001b 5528 100011:1 

5511 · 10DOlb 5S30 1000lb 

SS12 lOOOlb 5531 lOOOlb 
SS13 lOOOlb 5932 lOOOlb 
ssu 10001b 5534 lOOOlb 
SSlS 100Dlb SSJS 100Dlb 

SS16 lOOOlb 5536 lOOOlb 
5517. lOOOlb 5537 · lOOOlb 

Ja.~e), ...,........WColparlelltishN~••--~a 
pauwah olio ...... ooa*"a..._. &1'-*la 13.(1) *Ill LaiN a paldlet -I) ..... qlle r{la) 6111an(a)ldlrltlt(t) ~ • ...., ... -..ecsl 

..,....,..,lnt&li-llolu,....._IIW ........ el_ 

.. f'IIIIIOI\ .......................... _c.-,q~~~·•~~w-... . 
·~.-....1*-'•PfUIIIIYPI~clll.__ ...... 
&larl6eiiHI~.,.......,..._..*'.,.._...,..,..ou -----tiMes-.; 

D) llllll-puej~)alh~(llll)cl'~)~ 

-~~- ~~- . - _, "-'""- v. ... ~~~-~- V.lue - v.w - -SSJB 1000lb 

SS39 • 1DOOlb 
SS40 lOOOlb 

Clalllcl ~~ H- · lf"lilcoribl ,-nr.. Tllra Ill"""" 
09 1262072 District Manaqar 

~ Slltllald. ~Ilion ..... a.,._ Q . ~* H753 

Canada 

CCGS CYGNUS INCLINING EXPERIMENT REPORT 9 

0 
0 
c 
0 
c 
0 
c 
c 
0 
c 
0 
c 
0 
c 
c 
c 
c 
0 
0 
c 
c 
0 
0 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
( 



0 
0 
0 

0 

D 

0 

BMT Fleet Technology Limited 
Earle Barclay Division 5970AA.FR, Rev. 1 

••• Me8$urement Mesures 
Canada Canada 

lullld to. Emls i 

The scale Sholl 
Addtasa. Ailresa• 

88 Clyde Avenue, Haunt Pearl, NT. Alii .tS2 

CERTIFICATE OF DESIGNATION 
GRAVIMETRIC STANDARDS 

CERTIFICAT DE D~SIGNATION 
ETALONS GRAVIM~QUES 

iWtlahl Sol Ha. • N' cfu Jou ~ polda 

IUUII Dill • 0118 ll'"'**lon 

2007-02-01 
Collbd-Po..-- I Till,_ IIUinblr· N' -· Nl6pllano 

£'llkJ o ... Dalall'~ 

17091 747- 2031 2008-02-02 

~ ... undllll;nlll. Wlg3U111011zefbf ... -llralllldullly ~~-... 
=of .. MlnlatltSUIUIII\IoHCtan13.(1)of .. Wolgllla &lk&&1nlAcl 

1) '*"111111111-(l)ldenlilled Wow hu ..................... 
~- ... llhlllllollhiWoiQhlsllldMullniRogulollalll~ 
ra-toM-CINcla'l--onllwllkllln ..,..,_ 
b-ca-..- llllllalon to Cln.W.IIII*I!Ypo lilr.,. tlllgllll'l-. 
-~~-11:1 .. .._._ .. ~-~~~~ .,._IIW .. --.-..efuP-11-...; 

b) deslclulllll aid olandlld(tl• (ollocal-(o). 

lden.llcalon N- N...- klon_,N_, Namlnol 
...,..ndonllllc:ll..., VIlle """""'""'ontllc:llon 1/Wo -· v-.. -- -
SS20 lOOOlb 
SS29 lOODlb 
5533 1000lb 

. 

Je. _...(I~ tlloiiiiiDIIM(I) poriJII-... llnclll*loll-.. 
po!IM!bdu-... -· ··~13.(1)clalal.cll .... pddo .. --., _..,qui I'\IU) hlan{ll) IIIMIM(a) d--. I (ani) ill6llllilfN(1) 

........._ •• II ...... Uidil R6gletlonlourla ,-II,__ 
por-~t-~do~•uesuoac--.~A...,Ioll'ont 
AlA,_.. porrappariiW pno~o~VP~-- • ...,..._qui Ill 
tlllannl elrallllpllio ou ~lnlomolonlldlllolog-=-•ou 
_lnlomlllonol .... ---...: 

b) ... - (llldla) illllonlal ~ 1111 CI'(Uft) 11"1~ ~oc:~C~auz~ 

ldonlbllonN- - -....~onN..- N...-""""ID .ndomllloalon -· llumiJv cS'Idonlllcolla Ylllo 
Yaltur -- -.... 

Dllllld 'CIIIIlclla N-• N' cfu CII01Ibt 'Piallon 'lllll· 'Jinl .... 09 1262074 District ~anaqer 

~ SINIJOI· '-loa! r-~ (!) , ~· D_-k H753 

Canada 
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BMT Group is an international design, engineering and risk management 
consultancy, working principally in the maritime transport, ports and logistics, 
marine risk and insurance~ energy and environment and defence sectors. BMT 
invests significantly in research. Its customers are served through a network of 
international subsidiary companies. The assets are held in beneficial 
ownership for its staff. 

BMT Fleet Technology Limited is an innovative leader in providing through-life 
engineering support from concept development through design, operational 
and maintenance management. Operating across a range of industries, we are 
committed to retaining and applying practical knowledge of sector-specific 
factors in developing responsive solutions to customE;}rs' needs. 

BMT Fleet Technology ltd 
Head Office 
311 Legget Drive 
Kanata, Ontario, Canada K2K 1 ZB 
Tel: 613-592-2830 

St. John's 
25 Kenmount Road 
St. John's, Newfoundland, Canada A 1 C 5R6 
Tel: 709-753-5690 

Vancouver 
611 Alexandef Street, Suite 412 
Vancouver, Brttish Columbia, Canada V6A 1 E1 
Tel: 604-253-0955 

VIctoria 
Shoal Point, 101-19 Dallas Road 
VIctOria, BC, Canada VBV 5A6 
Tel: 250-598-5150 

Web: www.fleetech.com 
or through any of our sister BMT companies with over 50 offices worldwide to serve you. 

IIOMtt:;Mt 

® 
c.n.~111 Cet1ified to ISO 9001:2000, weare dedicated to ongoing quality and managf!meot systems. 

0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
G 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
L 
c 
r 



:) 
:) 

J 
D 
D 
D 
D 
D 
0 
D 

D 
!) 

D 
;) 

D 
J 
[) 

D 
J 
J 
D 
D 
D 
J 
:> 
J 
J 
J 

BMT Fleet Technology Limited 

APPENDIX B- HYDROSTATIC PARTICULARS 

Note: 

• Displacement in seawater, Specific Gravity 1.025 

• Hydrostatic Particulars are provided at zero heel for the following trims: 

o 0.0 Ft 

o 1.0 Ft Aft 

o 2.0 Ft Aft 

o 3.0 FtAft 

o 4.0 Ft Aft 

o 5.0 Ft Aft 

CCGS Cygnus Stability Booklet 

5970AA.FR 



04/12/10 12:01:17 
GBS ll.OO 

BYDROSrATIC PROPERTIES 
No Trim, No Beel, VCG = 0.00 

LCF Di•placement Buoyancy-Ctr. Weight/ Noment/ 
Draft----Weigbt(LT}----LCB-----VCB-----Incb-----LCF---In trim----KHL-----KMT 
9 . 500 906.41 6.41a 5.57 11.31 7.16a 95.85 237.3 19.91 
9.750 940 . 62 6.44a 5.72 11.49 7.15a 99.81 238.1 19.77 

10.000 975.36 6.46a 5.86 11.67 7.17a 104.03 239.3 19. 68 
10.250 1,010.64 6.49a 6.01 11.83 7.34a 107.80 239.3 19.59 
10 . 500 1,046.37 6.52a 6.16 11.91 7.54a 110. 70 237.4 19.51 
10 . 150 1,082.52 6.56a 6.31 12.12 7.84a 114.18 236.1 19.45 
ll . OOO 1, 119.05 6.60a 6.46 12.24 7.95a 116. 70 234.0 19.41 
11.250 1, 156.02 6 . 65a 6.61 12. 40 8.28a 120 . 42 233.8 19.38 
11.500 1,193 . 48 6.10a 6.76 12.56 8.64a 124.31 233.8 19.37 
11 . 750 1,231 . 44 6.11a 6.91 12.13 9.06a 128.12 234.6 19.37 
12.000 1,269.81 6.84a 1.06 12.89 9.42a 132.81 234.1 19 . 38 
12.250 1,308.19 6.92a 1.21 13.04 9.80a 136.96 234.8 19 . 33 
12.500 1,348 . 11 1.01a 7.31 13.19 10.22a 141.46 235.5 19.29 
12.150 1,388.01 7.11a 1.52 13. 33 10.51a 145.32 234 . 9 19.26 
13.000 1,428. 25 7 . 21a 7.67 13. 49 10.91a 150. 29 236.1 19.25 
13.250 1,468.98 1 . 32a 7.82 13. 65 11.42a 155.38 231.4 19.25 
13.500 1,510.18 7.44a 1.91 13.80 11.73a 159.11 231.4 19. 26 
13.150 1,551.81 1.56a 8.12 13 . 94 12.00a 164 . 05 237.2 19.28 
14.000 1,593.85 1. 68a 8.28 14 . 08 l2.25a 168.18 236.8 19.31 
14.250 1,636.31 7.80a 8.43 14.22 12.48a 112. 29 236.3 19 . 35 
14.500 1,679.18 7.92a 8.58 14.35 12.66a 116.11 235.4 19.40 
14.150 1,122.44 8 . 04a 8.73 14 . 48 12.8la 119.92 234.4 19.45 
15.000 1,166.08 8 . 16a 8.89 14 . 61 12.95a 183.61 233. 4 19.51 
Distance• in F&IT.-------specific Gravity • 1.025.-----------Noment in Ft-LT. 

Trim ia per 181. 00Ft 
Draft i• from Baseline. 
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Bll!l' Fleet 
CFV CYGNUS 
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BHr Fleet 
CFV CYGNUS 

BYDROS~AriC PROPERriES 
~rim: Aft 1.00/181.00, No Baal, VCG • 0.00 

LCF Displacement Buoyancy-Ctr . Weigbt/ Homent/ 
Draft----Weigbt(L~)----LCB-----VCB-----Incb-----LCF---In trim----KNL-----KNr 
9.500 906. 02 7.65a 5.57 11.36 8.20a 96.82 239.8 20.02 
9. 150 940.13 7.67a 5.12 11.51 8.41a 100.14 239 . 0 19.89 

10.000 914.87 7. 70a 5.87 11.68 8.62a 104.02 239.4 19.71 
10.250 1,010.14 7. 73a 6.02 11.85 8.59a 108.03 240.0 19.67 
10.500 1, 046.02 7.76a 6.17 12.02 8 . 45a 111.65 239.5 19. 61 
10.750 1,082.05 7.79a 6.31 12. 11 8.71a 115 .25 239.0 19 . 56 
11.000 1,118.59 7 . 82a 6.46 12 . 33 9.12a 119 . 10 238.9 19. 52 
11.250 1,155.54 7. 87a 6.61 12.50 9.53a 123 . 28 239.4 19.50 
11.500 1,192.98 7 . 93a 6.16 12 . 66 9.90a 127. 33 239.5 19. 48 
11.750 1,230.91 8.ooa 6.91 12.83 10.31a 131.69 240.1 19.48 
12.000 1,269.35 8.07a 7.06 13 . 00 l0.70a 136.15 240.7 19.45 
12.250 1,308 . 30 8. 16a 7.22 13.16 11.15a 141.02 241.9 19.42 
12.500 1,347.66 8.24a 7.37 13.30 11.45a 144.77 241.1 19.38 
12. 750 1,387.40 8 . 34a 7. 52 13.46 11.92a 149.66 242.1 19.36 
13.000 1,427.64 8.45a 1.67 13.62 12.41a 154 . 76 243. 2 19. 35 
13.250 1,468.49 8.56a 7.82 13. 75 12.59a 158.05 241 . 5 19. 35 
13.500 1,509.72 8. 67a 7.97 13.88 12.85a 161 . 99 240. 8 19.36 
13 . 150 1,551.30 8.78a 8.13 14.02 13.10a 165.97 240.1 19. 39 
14 .000 1,593.39 8.90a 8.28 14.15 13.30a 169.79 239 .1 19.42 
14 .250 1,635.81 9.02a 8.43 14.28 13.46a 173.48 238.0 19.46 
14.500 1,678.14 9 . 13a 8.58 14 . 40 13.62a 177.18 236.8 19. 50 
14 . 150 1,722. 05 9 . 25a 8.13 14 .52 13.74a 180. 71 235.5 19.54 
15.000 1, 765 . 14 9.36a 8.89 14.63 13.19a 184 .00 233.8 19.56 
Distances in FEBr.-------spacific Gravity = 1.025.-----------Noment in Ft-L~. 

~rim is per 181.00Ft 
Draft is from Baseline. 
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04/12/10 12:01:17 
GHS ll.OO 

BHT Fleet 
CNcrGWS 

HYDROSTATIC PROPERTIES 
Trim: A£t 2.00/187.00, No Heel , VCG = 0.00 

LCF Displacement Buoyancy-ctr . Weight/ Noment/ 
Dra£t----Weigbt(LTJ----LCB-----VCB-----Incb-----LCF---In trim----KNL-----KNT 
9.500 904.77 8.90a 5.57 11.42 9 . 35a 91.99 243. 0 20.14 
9.150 939.04 8.92a 5.72 11.56 9.51a 101.03 241.4 20 . 00 

10. 000 913.81 8.94a 5.87 11.68 9 . 59a 103.58 238.7 19.88 
10. 250 1,008.68 8.97a 6.02 11.84 9.86a 107.15 238.4 19.79 
10. 500 1,044.27 9.00a 6.17 12.03 10.01a 111 . 80 240.2 19.71 
10.750 1,080 , 46 9.04a 6.32 12.24 10.15a 111.08 243.1 19.68 
11 . 000 1,117. 17 9.08a 6. 47 12.43 10 . 36a 121 . 70 244.4 19. 65 
11.250 1,154.00 9.12a 6.62 12.60 10 . 80a 126.13 245. 3 19.63 
11.500 1,191.38 9.18a 6.77 12.11 11.23a 130.57 245. 9 19.61 
11 . 750 1,229 . 24 9.25a 6.92 12.95 11.68a 135.32 247. 0 19.58 
12.000 1,267.82 9.33a 1.01 13.09 11.95a 139.19 246.3 19.54 
12.250 1,306.60 9.41a 1.22 13.26 12.40a 144 .13 247. 5 19.51 
12. 500 1,345.83 9.51a 7.37 13.43 12.86a 149.18 248. 1 19.50 
12 , 150 1,385.93 9.60a 1.52 13.56 13.08a 152. 66 241. 2 19.48 
13.000 1,426.32 9.11a 7.68 13.69 13.36a 156.39 246. 0 19.41 
13.250 1,467.12 9.81a 1.83 13.82 13.64a 160.15 244.9 19.48 
13. 500 1,508.36 9.92a 1.98 13 . 95 13 . 88a 163.81 243.1 19.49 
13.750 1,550.07 10.02a 8.13 14.07 14.07a 167.29 242.2 19.51 
14.000 1,592.16 10.13a 8.28 14.20 14.25a 170.81 240.1 19.54 
14.250 1,634.66 10.24a 8.44 14.32 14.40a 114.33 239. 3 19.51 
14.500 1,671.58 10.35a 8.59 14.43 14.50a 111.68 237.1 19.60 
14.150 1,121.02 10 . 45a 8. 14 14.53 14.53a 180. 76 235. 7 19. 60 
15.000 1,164.18 10 . 55a 8.89 14.63 14.52a 183 . 60 233.4 19.61 
Distances in FBBT.-------Specific Gravity • 1.025.-----------Noment in Ft-LT. 

Trim is per 181.00rt 
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04/12/10 12:01:17 
GBS 11.00 

BH~ Fleet 
CFV CYGNUS 

BlDROS~A~IC PROPBRfiES 
~rim : A£t 3 . 00/187.00, No Heel, VCG = 0.00 

LCF Di•placement Buoyancy-ctr . Weigbt/ Noment/ 
Dra£t----Weigbt{Lf}----LCB-----VCB---- -Incb-----LCF---In trim--- -KHL-----KMr 
9.500 902.81 10.16a 5.58 11.46 10.44a 98 . 65 245.2 20 .26 
9.750 931.24 10.17a 5 . 13 11.59 10.49a 101.29 242.5 20 .13 

10 . 000 911.61 10. 18a 5 . 88 11.75 10.78a 105.01 242.5 20.02 
10.250 1,006.34 10.21a 6. 03 11.91 11.12a 108.95 242.9 19.94 
10.500 1,041.61 10.25a 6.11 12.08 11.44a 112.82 243.0 19.87 
10.750 1,077.18 10.30a 6. 32 12 . 21 11.83a 111.63 245.0 19. 82 
11.000 1,113.82 10 . 35a 6.41 12 . 48 12.04a 123.01 241.9 19.11 
11.250 1,151.06 10.41a 6 . 62 12 . 10 12.26a 129.11 251.1 19 . 76 
11.500 1,188.86 10.47a 6. 18 12.87 12.49a 133.42 251.8 19.13 
11.150 1,226.51 10. 54a 6. 92 13 . 04 12.95a 138.29 253.0 19.69 
12. 000 1,264.80 10 . 62a 7.07 13.21 13. 40a 143. 18 254.0 19.65 
12.250 1,304.00 10.70a 1.23 13.35 13 . 64a 146.96 252.9 19.63 
12.500 1,343.62 10. 79a 1. 38 13.49 13.89a 150.82 251.9 19.62 
12.150 1,383.66 10. 89a 1.53 13.63 14.14a 154,64 250.8 19.61 
13.000 1,424.12 10. 98a 7. 68 13.16 14.38a 158.31 249.5 19.61 
13.250 1,465.05 11 . 08a 1.84 13.89 14.58a 161.19 247.8 19. 61 
13 . 500 1,506.36 11.18a 1. 99 14.01 14.78a 165. 14 246.0 19. 62 
13 . 150 1,548.05 11.21a 8.14 14.13 14.91a 168.44 244.1 19.64 
14.000 1,590.19 11.37a 8.29 14.24 15.12a 111.61 242.2 19. 66 
14 . 250 1,632.16 11.47a 8.45 14.34 15. 22a 174.67 240.0 19.67 
14.500 1,675.95 11.51a 8.60 14 . 44 15.24a 111.39 237.5 19. 67 
14 . 750 1,119.44 11.66a 8. 75 14 . 53 15.23a 180. 17 235. 1 19.67 
15.000 1,763.23 11 . 74a 8. 90 14 . 62 15.22a 182.98 232. 8 19.67 
Di•tancea in FBE~.-------Speci~ic Gravity • 1.025.-----------Noment in Ft-L~. 

~rim is per 181.00Ft 
Dra~t is from Baseline. 
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Bll~ Fleat 
CFV CYGNUS 

0 • 

0 
• • .. 

I 

I 
I 
I 
I 

I I I I I I I I I I 
- - L - - - l • __ J •••• 1 L •.. l ••• J---~----~---L ... L •• 

I I I t I J I I I I 
I I 
I I 
I I 

I 

I 

I 

I I 
I 
I 

I 
I 
I 
I 
I 

I I I I t I I I 
--r---~---,---~----r--·r--- --r----r--

1 I I I I I I 
I I I I 
I I I 
I I I 
I I I 
I I 
I I 
I I 
I I I a 

I 
I I I 

1 
I 

--L---~---J---~----L -~----L ... L ••• L •• 
I I I I I I 
I t I I I I 
I I I I I I 
I I I 
I 

I 
I 
I 
I 

I I I I I I I I I 

-,---~----~---r---r---,---,---~----~ 

I 
I 

I I I I 

I I 
I I 

--·---·---~---~----~-- ---~----~---~---·--1 I I • I I I 
I I I I I I 
I I I I I 
I I 
I I 

I 
I 

I I 

••• J ••• ~----L ... L ••. L ... J ••• J ••• ~----L---L--1 I I I I I I I I I 
I I I I I I I 
I I I I I I 
t I l I I 

I I 
I I 
I I 

--r---~---~---4----~---~---r---~---~---4·---r---~---r--
' I I I I I I I I I I I I 
I I I I I I t I I I I 
I I I I I I 
I I I I I 
I I I I I 
I I I 

I 
I 

I I I I I I I I t I I I I 

•• L ••• J ••• J ••• ~----L ••• L ••• L ••• l ••• J ••• ~----L---L- •• 1 •• 
t I I I I I I I I I I I I 

I I I I I I I I I 
I I I I t 

I I I I 
I I 

I 

I 
I 
I 

I I I I & t I t I I I I I --r---,---,---,----r---r---r---,---,---,----r---r-··r--

. .. .. 

1 I I I I I 
I I I 

~ 
• 
" .. 

0 

" ... 
0 

tt 
tt 

. 
0 

" 
. 
~ 

0 .. .. 

0 
'I .. 

0 .,, 

0 

" 

~ 
~ 
l:j 

~ .. 
1'1 

• 11 

~ 
h 

h .. .. 
h ~ 
\ v . ~ • I; ti 1'1 
I 

~ ~ I 
~ 

~ 
~ " I 
l:j 

t 
ti 

Ill ft 
0 . ' • : • ~ 1'1 

~ ~ 

~ 
. 

I'll I 
'It 1 ' ~ :1 

11 " I 

! ; ~ 
~ 



04/12/10 12 :01:11 
GBS ll.OO 

SliT J'leet 
CFV CYGNUS 

BlDROSfAfiC PROPERfiES 
frim: Aft 4 . 00/181.00, No Beel, VCG • 0. 00 

LCJ' Di•placament Buoyancy-Ctr. Weight/ Noment/ 
Draft----Weigbt(Lf}----LCB-----VCB-----Incb-----LCJ'---In trim----KNL-----KNT 
9.500 900 . 30 11 . 43a 5.60 11.49 11 . 42a 98.98 246.1 20.38 
9.750 934.05 11 . 43a 5.14 11.65 11 . 14a 102.66 246.6 20.28 

10.000 968.15 11.45a 5,89 11.83 12 .11a 106.84 247.6 20.19 
10.250 11 002.18 11.48a 6.04 12.00 12.41a 110 . 91 248.3 20.10 
10.500 1,031 . 16 11.52a 6.18 12 . 17 12 . 86a 115 . 35 249.4 20.03 
10.150 1,073 . 26 11.57a 6.33 12.35 l3 .29a 119.91 250.7 19.98 
11.000 1,109.56 11.64a 6 . 48 12.52 13 , 61• 124.01 250.7 19.94 
11.250 1,146.20 l1 . 71a 6 , 63 12.72 13.91a 129.46 253. 4 19.89 
11.500 1,183.81 11.78a 6.18 12.93 14.20a 135. 48 256. 7 19.84 
11.750 1,222 . 83 11.86& 6.94 13.12 14.23& 140.93 258.6 19.82 
12.000 1,261.59 ll.94a 1.09 13.27 14.49a 144.95 251.8 19.78 
12.250 1,300.19 12.02a 1,24 13.41 14.12a 148 . 72 256.5 19.76 
12.500 1,340.42 12.10a 1.39 13.55 14.96a 152.50 255.2 19.75 
12.150 1,380.63 12.18a 1.54 13 . 68 15.14a 156. 03 253.5 19.75 
13.000 1,421.25 12.27a 7, 70 13 .81 l5.31a 159 .50 251 . 8 19.75 
13.250 1,462.26 12.36a 1.85 13.94 15 . 48a 162 . 92 250.0 19.75 
13.500 1,503.68 12.44a 8 . 00 14.05 15 . 64a 166.20 248.0 19.76 
13. 150 1,545.52 12.53a 8.16 14.17 l5.11a 169.28 245.7 19.77 
14 . 000 1,587.94 12.62a 8.31 14.26 15.83a 111 . 91 242.9 19.76 
14.250 1,630.11 12.70a 8.46 14.35 15.81a 114.42 240.0 19.75 
14 . 500 1,613.19 12.78a 8.61 14.44 15.89a 117.01 237.3 19.15 
14.750 1,117.28 12. 86a 8 . 17 14 . 52 15.90a 119. 59 234.6 19.14 
15 . 000 1, 160.96 12.93a 8 ,92 14.61 15.90a 182 . 26 232.2 19.74 
Di•tance• in FEEf.-------Speoific Gravity a 1.025 . -----------Noment in l't-Lf. 

l'r.im J.s per 187. OOI't 
Draft is from Ba•eline. 
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BNf' Fleet 
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04/12/10 12:01 :17 
GBS 11.00 

BH~ Fleet 
CFV CYGNUS 

BYDROS~A~IC PROPER~IES 

~rim: A£t 5.00/181.00, No Heel, VCG • 0.00 

LCF Displacement Buoyancy-Ctr. Weight/ Moment/ 
Draft----Weigbt(L~)----LCB-----VCB-----Inch-----LCF---In trim----KNL-----KNT 
9.500 896.36 12.72a 5 , 61 11.57 l2.60a 101.05 252.9 20 . 54 
9.150 929.84 12.13a 5.76 11.13 12.99a 104 . 68 252.5 20.44 

10.000 963.48 12.15a 5.90 11.90 13.41a 108.18 253.3 20.36 
10. 250 997.86 12.18a 6.05 12 . 08 13.88a 113.14 254.3 20.28 
10.500 1,033.16 12.83a 6 . 20 12 .25 14.20a 117.16 254 . 4 20.21 
10.150 1,068 . 29 12 . 88a 6.34 12 . 44 14.61a 122.05 256.3 20.16 
11 . 000 1,104.08 12. 94a 6.49 12 . 62 15.11a 126. 95 251.9 20. 10 
11.250 1,140. 99 l3.02a 6.64 12 . 18 15.41a 131.10 251.7 20.05 
11.500 1,178.36 13.10a 6.79 12.93 15.69a 135.34 251.6 20 . 00 
11.750 1,211.04 13 . 18a 6.94 13.10 15.78a 139.93 251.9 19 . 95 
12.000 1,256. 51 13.21a 1.10 13.28 15.19a 145. 00 258.8 19.91 
12.250 1,296. 86 13.34a 1.26 13 . 46 15.75a 150.03 259.5 19.91 
12.500 1,336. 69 13.42a 1. 41 13 . 59 15.92a 153.48 257.6 19 . 90 
12.750 1,316. 93 13.49a 1 . 56 13. 72 16.08a 156. 92 255.7 19.89 
13.000 1,411.62 13. 51a 1.12 13.85 16.23a 160.30 253.6 19.89 
13. 250 1,458.76 13.64a 7.87 13.91 16.36a 163.51 251.5 19. 90 
13.500 1,500 . 53 13.72a 8.02 14.08 16.42a 166. 47 248.9 19.89 
13.750 1,542.18 13. 19• 8.18 14. 18 16.45• 169.13 245.9 19.88 
14.000 1,585.33 13.86a 8 . 33 14.21 l6.41a 111.12 243.0 19. 86 
14.250 1,628.16 13.93a 8.48 14 . 36 16.5Da 114.25 240.1 19.84 
14.500 1,671.28 14.00a 8.63 14.44 16.51a 116.73 231.2 19.83 
14.750 1,714.67 14. 06a 8.19 14. 52 16.52a 119.11 234.4 19. 82 
15 , 000 1,158.34 14.12a 8.94 14 . 61 16.52a 181.65 231.7 19.82 
Distances in r.rBr.-------Specific Gravity • 1.025.-----------Noment in Ft-L~. 

~rim is per 187. 00Ft 
Draft is from Baseline. 
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BMT Fleet Technology Limited 

APPENDIX C- CROSS CURVES 

Note: 

• Displacement In seawater, Specific Gravity 1.020 

• Cross Curves are provided at zero heel for the following trims: 

o 0.0 Ft 

o 1.0 Ft Aft 

o 2.0 Ft Aft 

o 3.0 Ft Aft 

o 4.0 Ft Aft 

o 5.0 FtAft 

CCGS Cygnus Stability Booklet 

5970AA.FR 
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04/12/10 12:10:42 
GBS 11.00 

BM2' Fleet 
CFV CYGNUS 

CROSS CURVES OF S2'ABILI2'Y 
Showing righting arms in heel at VCG u 0.00 

!l'rim: zero at zero heel (trim righting arm held at zero) 

Displacement Heel Angles in Degrees 
LONG !l'ONS 5 . 00s 10 . 0011 15.0011 20 . 0011 25.0011 30.0011 

-------------------------------------------------------------
950.00 .1. 7311 3.4411 5 • .13s 6.7811 8.3911 9.9211 

l,OOO.OO .1. 7211 3.4211 5.ll11 6. 7611 8.3711 9.9211 
1,050.00 1. 7111 3.4111 5.0911 6.7511 8.3611 9 . 9111 
1,100. 00 1 . 7011 3 . 4011 5,0811 6 . 7411 8 . 3611 9 . 9111 
1,150.00 1 . 7011 3 . 3911 5.0711 6.7311 8 . 3511 9 . 9111 
1,200.00 1. 6911 3.3811 5.06s 6.7211 8.3511 9.9011 
1,250.00 1. 6911 3.3811 5.0511 6.7211 8.3511 9 . 90s 
1,300.00 1 . 6911 3.3711 5.0511 6. 72• 8.3511 9 . 9011 
1 , 350.00 1. 6811 3 . 3111 5 . 0511 6.7211 8.35• 9 . 9011 
1,400.00 1. 6811 3.3111 5.05• 6.7311 8.3411 9.8911 
1,450.00 l. 6911 3.3111 5 . 0611 6.7311 8.3411 9.8911 
1,500.00 1 . 6911 3.3111 5.06• 6.7311 8.3411 9 . 8811 
1,550.00 1 . 6911 3.3811 5.0711 6.1311 8.3411 9 . 8811 
1, 600.00 1 . 6911 3.3811 5.0111 6.1311 8.3311 9.8711 

-------------------------------------------------------------
e l'looding 

LONG !'ONS 35 . 0011 40.0011 60.00• 80.0011 Arm Angle 

-------------------------------------------------------------
950.00 11.3611 12.1011 16.1511 16.9911 

1,000 . 00 11.3611 12 . 1111 16.6511 16.9111 
1,050.00 11.3611 12.1211 16.5511 16.8411 
1,100.00 11.3611 12.1311 16.4611 16.1611 
1, 150.00 11.3111 12. 1411 16.3611 16.6911 
1,200.00 11.3111 12. 1511 16.2111 16.6111 
1,250.00 11 . 3111 12. 1611 16.1811 16.5311 
1,300.00 11 . 3711 12.1611 16.0911 16.4611 
1,350.00 11 . 3111 12.1611 16.0011 16. 3811 
1,400.00 11.3111 12.1511 15.9211 16.2911 
1,450.00 11.3111 12 . 1311 15.8411 16.2111 
1,500.00 11.3711 12 . 1111 15.7611 16. 1211 
1,550.00 11 . 3711 12 . 6811 15.6811 16.0311 
1, 600 . 00 11 . 3611 12.6411 15. 61s 15.9511 15.9511 80.0011 

Di11tance11 in FBB!l'.---Specific Gravity= 1.025.---------------
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04/12/10 12:10:42 
GBS 11.00 

BH!l' Fleet 
CFV CYGNUS 

CROSS CURVES OF STABILITY 
Showing righting arms in heel at VCG = 0.00 

Trim: Att 1.00/187.00 at zero heel (trim righting arm held at zero} 

Heel Angles in Degrees Displacement 
LONG TONS 5.00s 10.00s 15.00s 20.00s 25.00s 30.00s 

950.00 1.73s 3. 4611 5.16s 6.81s 
1,000.00 1.73s 3 . 4411 5.14s 6.79s 
1,050.00 1. 72s 3.43s 5.l2s 6.78s 
1,100.00 l. 7ls 3.41.s 5.1ls 6. 77s 
1,150.00 1. 70s 3.40s 5.09s 6. 76s 
1.,200.00 1. 70s 3.40s 5.09s 6.75s 
1,250.00 1 . 70s 3.3911 5.08s 6.7511 
1,300.00 1. 69s 3.3911 5.08s 6. 75s 
1,350. 00 1. 6911 3.3911 5.08• 6.75• 
1,400.00 1. 69s 3.3911 5.0811 6. 7511 
1,450.00 1 . 69s 3.3911 5.08s 6.7511 
1,500.00 1. 70s 3.39s 5.08s 6.7511 
1,550.00 1. 70s 3.3911 5.09s 6. 75s 
1, 600.00 l. 70s 3.4011 5.09s 6. 74s 

LONG TONS 35.00s 40.0011 60.00s 80.0011 

950.00 11.39s 12.7211 l6.75s l6.96s 
1.,000.00 ll.39s 1.2.7311 l6.64s 1.6.88• 
1,050.00 11.39s 1.2.7311 16.54s 1.6.81.• 
1,100.00 11 . 38s 1.2.7411 16.44s 16.7311 
1,150.00 1l . 38s l2.75s l6.34s 16.6511 
1.,200.00 1l.38s 12.7511 1.6.25• 16.58s 
1.,250.00 1l.38s 12.7611 16.16s 16.5011 
1.,300.00 11. . 38• 1.2 . 7611 16.01s 16.42• 
1,350.00 11.3711 12.7511 15.9811 1.6.3311 
1,400.00 11.3711 12.7411 1.5.90• 16.2511 
1,450.00 11.3711 12.1211 l5.82s 1.6. 1.511 
1,500.00 1.1..3611 1.2.6911 l5.74s l6.07s 
1.,550.00 11..3611 12.66s 1.5.6611 1.5.9911 

8.42s 9.96s 
8.4111 9.95s 
8.4011 9.95s 
8.39s 9.94s 
S.39s 9.93s 
8.38s 9.9311 
8.38s 9.9211 
8.37s 9.9211 
8.3711 9.9111 
8.36s 9.90s 
8.36s 9.8911 
8.35s 9.8911 
8.34s 9.87s 
8.33s 9 . 8611 

9 Flooding 
Arm Angle 

1.,600.00 l1.34s 12.6211 l5.58s 15.91s 15.92s 79.77s 
Distances in FBBT.---Speci~ic Gravity • 1..025.---------------
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0 04/12/10 12:10:42 BNT Fleet 
GBS 11 . 00 CFV CYGNUS 

CROSS CURVES OF STABILirr 

0 
Showing righting azms in heel at VCG = 0.00 

Trim: Aft 2.00/181.00 at zero heal {trim righting arm held at zero} 

0 
Displacement Heel Angles in Degrees 

LONG TONS 5.00s J.O.OOs 15.00s 20.00s 25.00s 30.00s 

D -------------------------------------------------------------
950.00 1. 74s 3.47s 5.18s 6.85s 8.46s 10. OOs 

l,OOO.OO 1. 73s 3.46s 5.16s 6.83s 8.45s 9.99s 
1,050.00 1. 73s 3.44s 5.15s 6.81s 8.44s 9.98s 
1,100.00 1. 72s 3.43s 5.13s 6.80s 8.43s 9.97s 
1,150.00 1. 71s 3.42s 5.12s 6.79s 8.42s 9.96s 

0 1,200.00 1. 71• 3.42s 5.lls 6.79s 8.42s 9.95• 

D 1,250.00 1. 71• 3.4ls 5.lls 6.79s 8.41s 9.94s 
1,300.00 1. 71s 3.41• 5.lls 6.79• B.40s 9.93s 

~ 1,350.00 1. 70s 3.41s 5.lls 6.78s 8.39s 9.92s 

J 1,400.00 1. 70s 3.41s 5.lls 6.78s 8.38• 9.91s 
1,450.00 1. 70s 3.41s 5.lls 6.78s 8.37s 9.90s 
1,500.00 1. 1ls 3.41• 5.lls 6. 77s B.36s 9.88• 

0 1,550.00 1. 71s 3.41s 5.11• 6.76s 8.35s 9.87s 
1,600.00 1. 11• 3.41s 5.lls 6.75• 8.33s 9.86• 

D -------------------------------------------------------------
J B Flooding 
D LONG TONS 35.00s 40.00• 60.00s 80.00s Azm Angle 

J -------------------------------------------------------------
950.00 11.42s 12. 74• 16. 73s 16.92s 

J 1,000.00 11.42• 12. 74• 16. 63s 16. 85s 

D 1,050.00 ll.41s 12.75• 16.52• 16. 77• 
1,100.00 11.41• 12. 75s 16.42• 16. 69• 

D 1,150.00 1l.40s 12. 75s 16.32s 16. 61s 

D 1,200.00 11.39• 12. 16s 16.23• 16.54• 
1,250.00 11.39s 12. 76s 16.14• 16.45s 

J 1,300.00 11.38• 12. 16• 16.05• 16.31• 

~ 1,350.00 11.38• 12. 74• 15.96• 16.2Bs 
1,400.00 11.37• 12.73• l5.B8s 16.19• 

J 1,450.00 11.36• 12.70• 15. 79s 16.J.Os 

8 l,500.DD 11.35• 12.61• 15.71• 16.02s 

8 
1.,550.00 11.34s 12. 64s 15.63• J.5.94s 
1, 600.00 11.33s 12.60s J.5.55s 15. B7s 15.89• 79.41.• 

Distances in FBBT.---specific Gravity= 1.025.---------------
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04/12/10 12:10:42 
GBS ll . 00 

BH2' Fleet 
CFV CYGNUS 

CROSS CURv.iS OF S2'ABILI2'Y 
Showing righting arms in heel at VCG c 0.00 

2'r1m: Aft 3.00/181.00 at zero beel (trim rigbting arm held at zero} 

Displ•cement 
LONG 2'0NS 

Beal Angles in Degrees 
5.00s 10.00s 15.00s 20.00s 25.00s 30.00s 

-------------------------------------------------------------
950.00 1. 76s 3.49s 5.21s 6.89s 8.51s 10.04s 

1,000.00 1.15s 3.48s 5.19s 6.81s 8.49s 10.03s 
1,050.00 1. 74s 3.46s 5.18s 6.85s 8.48s 10.02s 
1,100.00 1 . 73s 3.45s 5.16s 6.84• 8.47s 10.00s 
1,150.00 1. 72s 3.45s 5.15s 6.83s 8.46s 9.99s 
1,200.00 1. 72s 3.44s 5.15s 6.83s 8.45s 9.98s 
1,250.00 1. 72s 3.44s 5.14s 6.82s 8.44• 9.96s 
1,300.00 1. 72s 3.43s 5.14s 6.82s 8.43s 9.95s 
1,350.00 1. 72s 3.43s 5.14s 6.82s 8.41• 9.93s 
1,400.00 1. 72s 3.43s 5.13s 6.81s 8.40s 9.92s 
1,450. 00 1. 72s 3.43s 5.13s 6.80s 8.38• 9.90s 
1, 500.00 1. 72s 3.43s 5.13s 6.79s 8.37s 9.88• 
1,550.00 1. 72s 3.43s 5.13s 6.71. 8.35s 9.86s 
1,600.00 l. 12 .. 3.43• 5.13s 6. 76s 8.33• 9.85• 

-------------------------------------------------------------
B Flooding 

LONG 2'0NS 35.00s 40.00s 60.00• 80.00s Arm Angle 

-------------------------------------------------------------
950.00 11.45s 12. 76s 16. 71s 16. 89s 

1,000.00 11.44s 12. 76s 16. 61s 16. 81• 
1,050.00 11.44• 12. 76s 16.50s 16. 73s 
1,100.00 11.43• 12. 76s 16.40s 16. 65s 
1,150.00 11.42• 12. 16• 16.30s 16.57s 
1,200.00 11.41• 12. 76s 16.21s 16.49s 
1,250.00 11.40s 12. 76s 16.11s 16.41• 
1,300.00 11.39• 12.15s 16. 02s 16.31s 
1,350.00 11.38• 12.74s 15.94s 16.22s 
1,400.00 11.37s 12. 71s 15.85• 16.13s 
1,450.00 11 . 36• 12. 69s 15. 77• 16.05• 
1,500.00 11.34• 12. 65s 15. 68s 15.97s 
1,550.00 11 . 33s 12. 61s 15. 60s 15.89s 15.89• 80.00• 
l, 600 . 00 11.31s 12.51s 15.52s 15.83s 15.87s 79.03s 

Distances in 'BBf.---specific Gravity • 1.025 . ---------------
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04/12/10 12:10:42 
GBS 11.00 

BN2' Fleet 
CFV CYGNUS 

CROSS CURVES OF S2'ABILI2'Y 
Sbowing righting arms in beel at VCG • 0.00 

2'rim: Aft 4.00/187.00 at zero beel (trim righting arm beld at zero) 

Displacement 
LONG 2'0NS 

950.00 
1,000.00 
1,050.00 
1,100.00 
1,150.00 
1,200.00 
1,250.00 
1,300.00 
1,350.00 
1,400.00 
1,450.00 
1,500.00 
1,550.00 
1, 600.00 

Heel Angles in Degrees 
5.00s 10.00s 15.00s 20.00s 25.00s 30.00s 

1. 77s 3.52s 5.25s 6.93s 8.55s 10.08s 
l. 16s 3.50s 5.23s 6.91s 8.54s 10. 07s 
1.75s 3.49s 5.21s 6.8911 8.53s 10.05s 
1. 74s 3.48s 5.20s 6.88s 8.51s 10.03s 
1. 14s 3.47s 5.1911 6.87s 8.50s l0.02s 
1.7311 3.46s 5.18s 6.8711 8.48s 10.00s 
1.73s 3.46s 5.l7s 6.86s 8.47s 9.98s 
1.7311 3.46s 5.17s 6.85• 8.4511 9.96s 
1. 7311 3.45s 5.1111 6.8411 8.4311 9. 94s 
1.73s 3.45s 5.16s 6.8311 8.41s 9.9211 
1.13s 3.45s 5.16s 6.8211 8.39s 9.9011 
1. 7311 3.4511 5.16s 6.8011 8.3711 9 .88s 
1. 1211 3.45s 5.1511 6.18s 8.34s 9.8511 
1. 7211 3.45s 5.14s 6.76B 8.32s 9.8311 

-------------------------------------------------------------
9 Flooding 

LONG 2'0NS 35.0011 40.00s 60.00s 80.00s Arm Angle 

-------------------------------------------------------------
950.00 ll. 4911 12. 79s 16. 6Bs 16.8511 

1,000.00 ll. 4711 12. 78s 16.5811 16. 7711 
1,050.00 ll. 4611 12. 77a 16.48s 16.6911 
1,100.00 11.4511 12.7711 16.3811 16. 60s 
1,150.00 11.4311 12. 77s 16.28• 16.5211 
1,200.00 l.l. 4211 12. 16• 16.1811 16.4411 
1,250.00 11.4111 12. 76s 16.09s 16.3411 
1,300.00 11.3911 12. 74s 16.0011 16.2511 
1,350.00 11.3811 12. 7311 15.9111 16.15• 
1,400.00 11.3611 12. 70s 15.83s 16.0711 
1,450.00 11.3511 12. 67s 15.7411 15.99• 
1,500.00 11.3311 12. 63s 15.66• 15.9211 
1,550.00 11.3111 12.5911 15.57• 15.8511 15.8611 79.7411 
1,600.00 11.2811 12.5411 15.4911 15.7811 15.8411 18.6511 

Di11tance11 in FEE2'.---specific Gravity • 1.025.---------------



0 
c 

04/12/10 12:10:42 Bll~ J'leet c 
GBS ll. 00 CFV CYGNUS c 

c 
' I I I 0 _t_ - .. -~ - _ _ !. - I .J ___ _ -· ~-- - L - I t I - ---~--' I I -i-- I I I .-- ... - i -- . --- I 

' I I I I I I I I 0 I I I I I I I I 
I I I I 

I I r-I I 
I I I 

--t----1""'---t-- --t-- -t- -- _, -- _,.. - ~ --- +-

__ ., ___ --...... ·-- 0 'a t I I I I I 

0 ' I I I I 

ol I I I I r I I I 
~ ~ I I I 
'i t I I I I I Q 

0 ·-1·---- ~ --- t I ' I L ___ I --- _I_- Q 
I I -.- -- -. ---,-- I --;--- I ' ' I I I .. 

0 I I I I 
I I 

h I I c I I Q .. I i I I I I I 1!1 ----r---t----+- - .-. ... -- -.----1 -- -t-- -t"'---t" 

__ .., __ 
--- -·-- 1 a c I I i I I I I I 'i I I I I I I a 

I I I I I I c 'i I I I I a I I I I I 

~ 
I I I I I Q 

-- -·---- ---1 I --_ I_ -
_ L ___ !. -- -.!-- I Q I c I I -.-- -- ' I i I --- -~--

' I I I I I I i I 'i 

a 'II , I I I I I c fi ~ I 
I I I I I 
I I I I I 
I I I Q 'II c Ill I I I I 

~ i 'lj ' -- -.- - -- ... ........ ,. __ ., __ 
-t---

___ ,__ -- --·-- I 
I ~ I I i I I 

~ c 'tj • I 01 0 • I 0 I 0 I 
Q l a I~ Q l Q l ... I I 

~ 
q 

' I ~ : t~~ ,.. ": .... I 

I • q 0 ~ I I I 

~ I I I I Q " li ---_I_ --- I I t -~ ---
I ____ I _ Q 

"' c ~ I 
I 

.... ... 1-- .---- ---.-- I I I " I i I I I I I I .. 
~ • i I I I I I c ~ ' I I I ' I I I II Ill i I I I Q ~ Ill c 0) ' I I I WI I ~ I h -- --~a----.---- t- -- -1 - -;--- -- - t- - - ~-- - - ---t --

" I ~ 
I ' I I I c ~ I I 'i II ' t 

I I 

' .... 
~ I I 'i 

h i I I 
Q t I c ; i I I .. I - - --~---- -- J--

J ___ 
--_I_- ·----·-- -·-- · -~ Q -t c I ' I I I I i I I ~ Q ~ • ' i I I i i ' I 

§ i I I I I I I 
I I I ' ~ c CJ 

.., 
I I I I 

' I I I ' 0 ~ I I I I , I I It c 
~ 

_,_- --t--- -lr" - ... - t- --... - -t--- --- -·-- -t- --- --~-- --- -·-- _,.. ___ ,... .. Q I I I I I ' I .. I , 
I ' I c I I i ' I 0 ft I I I ' I i ~ c I i Q 

- ·--- .• ......... !_. __ ... I 
____ I __ __ .,! _ _ 

- - -_I _ 0 'tj I t I -~--- I I I tt 0 c I I I I I I tt 
I I I I I 
I I I I i c I I I 

i I I 0 I t I I I : c - -·- - - ... t- ---"""--- ,. ---t- -"'1- • -
__ __ .,.. _ -t--- -- ----t-- --- -·-I I I I I 1 I I I tt I I I I ' c ' I I ' I I I 

I I I I ' c I I I I I I I I 0 
--~---_I_---L-- -1 --'-- - -- --·-- - !. ---

___ j __ 
-- -_I_ -~--- .L 0 

I I I I ~ I I I I I I 0 c I I I I I • I I " I I I • I I 
I I I I I c I I I I I I 

I ' ' I I I 
I I I I I I I I Q - -t----I----t---- t- --~ - --1--- ----t- -t---- ---;-- "'1--- -·- ~ L I I I I I • I I I I I ' 

Q 
c 

• 

-
. ' ' . ' c ... .. ~ " " .. Q ... 1 " 'i .. rt 'i " tt tt .. 'i 

A1c;r.~oe:.-.nc;r ~- ..... .... 'II." c 
c 
c 
r: 



J 
04/12/10 12:10:42 BH7: Fleet 
GBS 11.00 CFV CYGNUS 

8 
CROSS CURVES OF S7:ABILI7:Y 

Showing righting arms in heel at VCG = 0.00 
7:rim: Aft 5.00/187.00 at zero heel (trim righting arm held at zero) 

0 
Displacement Heel Angles in Degrees 

LONG 7:0NS 5 . 00s 10.00s 15.00s 20.00s 25.00s 30.00s 

:) -------------------------------------------------------------
950.00 1.18s 3.54s 5.28• 6.91s 8.6011 10.13s 

D 1,000.00 1.11s 3.53s 5.26• 6.95s 8.59s 10.lls 

D 1,050.00 1.16s 3.51s 5.25s 6.94s 8.51s 10.09s 
1,100.00 1 . 16s 3.50s 5.23s 6.93s 8.55s 10.06s 
1,150.00 1.15s 3 . 50s 5.22s 6.92s 8.54s 10 . 04s 
1,200.00 1.15s 3 . 4911 5.22• 6.91s 8.52s 10.02• 

D 
1,250.00 1.14s 3.48s 5.21s 6.90s 8.49s 10.00s 
1,300.00 1.14s 3.48s 5.20s 6.89s 8.41s 9.91s 

0 1,350.00 1 . 14s 3.41s 5.20s 6. 81s 8.4511 9.95• 

D 
1,400.00 1.14s 3 . 41s 5 ,1911 6.85s 8.4211 9 . 92s 
1,450.00 1.14s 3 . 41s 5.19s 6.83s 8.39s 9.90s 

J 1,500.00 1.14s 3.47• 5.18s 6.81• 8.31s 9.87s 

D 
1,550.00 1.13s 3.46s 5.17s 6.18s 8.3411 9 . 84s 
1, 600.00 1 . 13s 3.46s 5.15• 6 . 16s 8. 31s 9 . 82• 

8 -------------------------------------------------------------
J 9 Flooding 

J LONG 7:0NS 35.0011 40.00s 60.00s BO.OOs Arm Angle 

-------------------------------------------------------------
950.00 ll . 52s 12. 8ls 16. 65s 16. 80s 

J 1,000.00 11.5011 12.80s 16.5511 16.1211 

!) 
1,050.00 11 . 4811 l2.19s 16.45s 16. 64s 
1,100.00 11.47s 12. 78s 16.35• 16.55s 
1,150.00 11.45• 12.11s 16.25• 16.47s 

~ 
1,200.00 ll . 43s 12. 11• 16. l6s 16.31s 
1,250.00 11.4ls 12.75s 16. 01• 16.27s 

) 1,300.00 ll.40s 12.74• 15. 91s 16.18s 

J 
1,350.00 11.3811 12. 71• 15.88s 16. 09s 
1,400.00 11.36• 1.2. 68s 15.80s 16. 01s 

J 1,450.00 ll.34s 12. 65s 15. 71s 15.93s 

~ 
1,500.00 11.32s 12. 61s 15. 62s 15.86s 
1,550.00 11.29s 12.56s 15.54s 15.80s 15.82s 79.37s 

J 1,600.00 11.26• 12.51• 15.45• 15.73s 15.81s 78.25s 

~ 
Distances in FEET.---Speci~ic Gravity= 1.025.---------------

D 
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BMT Fleet Technology Limited 

APPENDIX D- TANK SOUNDING TABLES 

Note: 

5970AA.FR 

• Soundings are measured with sounding pipes except in the following cases where the soundings are 

measured from the bottom of the respective tanks 

o Fuel Oil Day Tank (C)- DAYfANK.C 

o Emergency Gen. Fuel (C)- EMERG.C 

o Speed Log Tank- SPEEDLOG_TAN.P 

o Lube Oil Tank (Port) - LUBOIL.P 

o Lube Oil Tank (Port) - LUBOIL.S 

o Sewage Tank (Port)- SWGE.P 

o F.O. Drain Tank (C) - FO_DRAIN.C 

o Dirty L.O. Tank (C) - DIRT _LO.C 

o L.O. Sludge Tank (C) - LO_SLUDGE.C 

o CP Prop Oil Tank (C)- CP _PROP.C 

o Echo Sounder Compt. (C) - ECHO_SDR.C 

• Soundings are provided at zero heel for the following trims: 

o 0.0 FtAft 

CCGS Cygnus Stability Booklet 



0 
0 

04/12/10 12:16:08 BN~ Fleet 0 GBS ll. 00 CFV CYGNUS 
0 
0 

~ANK CBARAC~ERIS~ICS 

0 No ~rim, No Baal 
!l'ank: N01_DB. P, Contents: SAL~ WA!l'ER at 1.025 Specific Gravity 0 

NO 1 DOUBLE BO!l'!l'OH ~ 
0 

Weight Center of Gravity FSJI 0 
Snding Load LONG 'PONS LCG !l'CG VCG GilL Ft-L'P n -------------------------------------------------------------------
0' l • 012 0. 05 46.26£ 0.51p 0 . 86 82 . 9 0.1 0 
0' 2 • 020 0 . 09 46 . 42£ 0 . 57p 0 , 90 59.7 0.1 0 0' 3 • 029 0 .13 46.50£ 0.64p 0 . 95 47.4 0.2 
0' 4 .040 o.18 46.54£ 0.71p 1. 01 39.5 0.2 0 
0' 5 .052 0. 23 46.51£ 0. 78p 1.06 34.1 0,3 c 0' 6 .065 0,29 46.59£ 0.85p 1 .11 29.9 0.4 
0' 7 .080 0. 36 46. 61£ 0.92p 1 .16 26.5 0,5 0 
0' 8 .095 0.43 46.63£ 0,98p 1.21 23.1 0 , 6 0 0' 9 .112 0.50 46 . 66£ 1.04p 1.27 21.5 0 . 7 
0'10 .130 0 . 58 46 . 68£ 1.10p 1 ,32 19.7 0.9 0 
0'11 .149 0.67 46 . 10£ 1.16p 1.37 18.1 1.0 c 1' 0 .169 0.76 46.72£ 1.22p 1.42 16.9 1 .1 
1' 1 .190 0 , 85 46.74£ 1.27p 1 . 48 15.8 1.3 0 
1' 2 .212 0.95 46.76£ 1.33p 1.53 14.8 1.5 0 1' 3 .234 1.05 46.71£ 1.38p 1.58 13.9 1 . 6 
1, 4 .258 1.16 46.79£ 1 . 43p 1. 63 13 .2 1.8 0 
1, 5 .283 1.27 46.80£ 1 ,48p 1.68 12.4 2.0 0 1, 6 .308 1 . 38 46.81£ 1 .53p 1. 74 11.8 2.3 
1, 7 .334 1 . 50 46, 82£ 1 ,58p 1.19 11.2 2.5 0 
1, 8 .361 1.62 46.83£ 1 . 62p 1.84 10 . 7 2.7 c 1, 9 .389 1 , 75 46.83£ 1 . 61p 1.89 10.3 3.0 

G 1'10 • 418 1.87 46.84£ 1 , 72p 1.94 9.9 3.3 
1'11 • 447 2 . 01 46.85£ 1. 77p 2.00 9.5 3.6 c 2' 0 • 418 2 ,14 46.85£ 1 .81p 2.05 9.1 3.9 

0 2, 1 .509 2.28 46, 85£ 1 . 86p 2.10 8.8 4.2 
2' 2 .541 2.43 46.86£ J..90p 2.15 8.4 4.5 c 2' 3 .574 2.58 46.86£ 1 . 95p 2.20 8.1 4.8 

0 2' 4 • 601 2 , 13 46.81£ l . 99p 2.26 7.8 5.J. 
2' 5 • 642 2.88 46 . 87£ 2 . 03p 2 . 31 7. 6 5.4 c 2' 6 .611 3 . 04 46. 88£ 2 .08p 2.36 1.3 5.1 c 2' 1 .112 3.20 46.88£ 2 . l2p 2.41 7.J. 5.9 
2' 8 • 748 3 . 36 46. 89£ 2 .16p 2 . 46 6.9 6.2 c 
2' 9 • 785 3.52 46.89£ 2 .20p 2 . 52 6.7 6.6 c 2 '10 .823 3.69 46. 90£ 2.24p 2.51 6.5 6.9 
2'11 .861 3.86 46. 90£ 2 . 27p 2.62 6.3 7.2 c 
3' 0 .900 4.04 46.91£ 2.31p 2.67 6.1 1.6 c 3' 1 .939 4.2l 46 . 91£ 2.35p 2. 72 6.0 1.9 
3' 2 .978 4.39 46.92£ 2 .38p 2 . 77 3.1 6.4 c 
3' 3 J..001 4.49 46.98£ 2 .40p 2.80 0.3 J..9 c 3' 3 1.001 4.49 46 . 98£ 2 . 40p 2.80 0. 3 2.0 

Soundings in feet ' inches.---Other distances in FEE~ . ------------- c 
c 
c 
c 
c 
c 
( 



0 
r', 

0 04/12/10 12:16:08 BHT Fleet 
GBS 11.00 CFV CYGNUS 

r 

0 TANK CBARAC~ERISTICS 
No Trim, No Heel 

2'an.k: DEEP. S, Contents: l'rJBL OIL at 0.870 Speci£ic Gravity 
FUEL OIL DBEP TANK S 

0 
D Pleigbt Center o£ Gravity FSII 

Snding Load LONG 2'0NS LCG TCG VCG GNL Ft-LT 
D -------------------------------------------------------------------
0 0' 1 • 034 1.09 6.l1a 7.00s 3.26 174.4 31.9 

0' 2 • 047 1.49 5.42a 7.00s 3.31 128.2 31.9 
0 0' 3 .059 1.8S 5.02a 7.00• 3.35 101.3 31.9 

0 0' 4 . 012 2.28 4. 16a 7.00s 3.40 83.8 31.9 
0' 5 • 084 2.67 4.57a 7. 00s 3.44 71.4 31.9 

~ 0' 6 . 097 3.07 4.43a 7. 00• 3.48 62 . 2 31.9 

J 0' 7 .109 3.46 4.33a 7.00s 3.52 55.1 31.9 

J 
0' 8 .121 3.85 4.2411 7.00s 3.51 49.5 31..9 
0' 9 . 1.34 4 . 25 4.17a 1.00s 3.61 44.9 31..9 
0 '10 . 146 4. 64 4.12a 7.00s 3. 65 41 . 1 31.9 

0 
0'11 .159 5.04 4.07a 7.00s 3. 69 31. 9 31.9 
l, 0 . 171 5.43 4.03a 7.00s 3. 74 35.1 31.9 

D 1, 1 . 184 5.83 3.9911 7.00• 3.18 32. 7 31. . 9 

::> 
1, 2 .196 6.22 3.96a 7.00s 3.82 30.1 31.9 
1, 3 .208 6.62 3.93a 1.00s 3 . 86 28.8 31.9 

8 1, 4 .221 7.01 3.91a 7.00s 3.90 27.2 31.9 

J 
1, 5 .233 7.40 3.89a 7.00• 3.94 25.8 31.9 
1, 6 .246 7.80 3.87a 1.00s 3.99 24.5 31.9 

D 1, 7 .258 8.19 3.85a 7.00s 4.03 23.3 31.9 
....... 1, 8 .271 8.59 3.83a 7.00s 4.07 22.2 31.9 

1, 9 .283 8.98 3 . 82a 7.00s 4.11 21.2 31.9 
1'10 .295 9.38 3 . 80a 7.00s 4.15 20.3 31.9 

0 
1'11 .308 9.77 3.7911 7.00s 4.20 19.5 31.9 
2' 0 .320 10.16 3.78a 1.00s 4.24 18.8 31.9 

D 2' 1 .333 10.56 3.1111 7. 00s 4.28 18.1 31.9 

8 2' 2 .345 10.95 3. 76a 7.00s 4.32 17.4 31.9 
2' 3 .358 ll.35 3.75a 7.00s 4.36 16.8 31 .9 

J 2' 4 .310 ll. 74 3.74a 1.00• 4.40 16. 2 31.9 

8 2' 5 .382 12.14 3.74a 7.00s 4.45 15 . 7 31.9 
2' 6 . 395 12.53 3.73a 7.00s 4.49 15.2 31.9 

D 2' 7 .401 12.92 3. 72a 7.00s 4.53 14.8 31.9 

D 2' 8 . 420 13.32 3. 7la 7. 00s 4.57 1.4 . 3 31.9 
2' 9 . 432 13. 11. 3.11.11 7.00s 4. 61 13.9 31.9 

J 2'10 .445 14.11 3.70a 7.00• 4. 66 13.5 31..9 
'l 2'.11 .457 14.50 3.70a 7.00s 4. 70 13.2 31.9 ....., 

3' 0 .469 14.90 3.69a 7. 00s 4. 74 12. 8 31.9 
3' 1 .482 15.29 3.69a 7.00s 4.78 12.5 31.9 
3' 2 .494 15.69 3.68a 1.00s 4.82 12.2 31.9 
3' 3 .501 16.08 3.68a 7.00s 4.86 11.9 31.9 
3' 4 . 519 16.47 3.67a 7.00s 4.91 11.6 31.9 
3' 5 .532 16.87 3. 61a 7.00s 4.95 11.3 31.9 
3' 6 .544 17.26 3. 61a 7.00s 4.99 l1.0 31..9 

Soundings in £eet & incbes.-- -Otber distances in FEET.-------------



0 
0 

04/12/10 12:16:08 BH~ Fleet 0 
GHS ll. 00 CFV CYGNUS 

0 
0 

~ANK CBARAC~ERIS~ICS, continued 0 No !'rim, No Heel 
Tank : DEEP.S, Contents: FUEL OIL at 0.810 Specific Gravity 0 

FUEL OIL DEEP TANK S 0 
Weight Center of Gravity FSII 0 

Snding Load LONG TONS LCG 'l'CG VCG GilL l't-L!' 0 -------------------------------------------------------------------
3' 7 .556 17 . 66 3. 66a 7 .00s 5.03 10.8 31.9 0 
3' 8 .569 18 . 05 3 . 66a 7.00s 5.07 10.6 31.9 0 3' 9 . 581 18 .45 3 . 65a 1. 00s 5 . 11 10.3 31 . 9 
3'10 .594 18.84 3 . 65a 7.00s 5.16 10.1 31.9 0 
3'11 • 606 19.23 3 . 65a 7 . 00s 5.20 9.9 31.9 0 4' 0 • 619 19.63 3.65a 7. 00s 5.24 9.7 31.9 
4' l • 631 20.02 3.64a 7 . 00s 5.28 9.5 31.9 0 
4' 2 • 644 20.42 3.64a 7.00s 5.32 9.3 31.9 0 4' 3 . 656 20 . 81 3.64a 7.00s 5.36 9 .2 31.9 
4' 4 • 668 21.21 3.63a 1.00s 5.41 9.0 31 . 9 0 
4' 5 • 681 21.60 3.63a 1. 00s 5 . 45 8.8 31 . 9 0 4' 6 • 693 22 . 00 3.63a 7 . 00s 5.49 8.7 31.9 

0 4' 7 • 706 22 .39 3.63a 7. 00s 5.53 8.5 31 . 9 
4' 8 • 718 22 . 78 3.63a 1. 00s 5.57 8.4 31.9 0 4' 9 . 731 23.18 3.62a 7. 00s 5.61 8.2 31.9 c 4'10 • 743 23.51 3.62a 7. 00s 5.66 8.1 31.9 
4'11 .155 23.97 3.62a 1 . 00s 5 . 10 8.0 31.9 0 5' 0 • 768 24 .36 3.62a 7 . 00s 5 . 14 7.8 31.9 

0 5 ' 1 . 780 24 . 16 3 . 62a 1. 00s 5. 78 7.7 31.9 
5 ' 2 • 793 25.15 3.61a 7.00s 5.82 7. 6 31.9 0 5' 3 . 805 25.54 3.61a 1.00• 5.81 7.5 31.9 

0 5' 4 . 818 25.94 3. 61a 7. 00s 5.91 1.4 31.9 
5' 5.1 .830 26.33 3. 6la 7. 00s 5.95 7.2 31.9 0 
5' 6.1 .842 26.73 3. 61a 7.00s 5.99 7.1 31.9 

0 5' 1. 1 .855 21.12 3. 6la 7. 00• 6.03 1.0 31.9 
5' 8 . 1 .861 21.52 3.60a 7.00s 6.01 6.9 31.9 0 
5 ' 9.1 .880 27.91 3.60a 1.00s 6.12 6.8 31.9 

0 5'10. 1 .892 28.31 3.60a 7.0011 6.16 6.7 31 . 9 
5 ' 11.1 .905 28.10 3.60a 1.00s 6.20 6.6 31.9 0 
6 f 0.1 . 917 29.09 3. 60a 1. 00s 6.24 6.6 31.9 0 6 ' 1 .1 .929 29.49 3. 60a 1. 00s 6.28 6.5 31.9 
6' 2.1 .942 29.88 3 . 60a 1. 00• 6.32 6.4 31.9 0 
6' 3.1 .954 30.28 3.59• 1.00• 6 .37 6.3 31.9 0 6' 4 . 1 .961 30. 67 3,59a 7. 00• 6.41 6.2 31 . 9 
6' 5.1 .919 31 . 01 3 . 59a 1.00• 6.45 6.1 31.9 0 
6 ' 6. 1 .990 31.42 3.58a 1.00• 6.49 2.3 23.2 c 6' 7.1 .991 31.64 3.55a 1.00s 6.51 0.4 12.5 
6 ' 8.1 1. 000 31.13 3 .52a 1.00• 6.52 0.0 1.9 c 

Soundings in feet ' incbe•. ---OtlJer distance• in FEET.------------- c 
c 
c 
c 
( .. 
c 
(. 

r 



0 
J ,..., 04/12/10 12:16:08 BMr Fleet 

GBS 11.00 CFV CYGNUS 

0 
,..... 

0 
rANK CBARACfERISfiCS 

No frim, No Baal 

0 rank: DUMP.S, Contanta: FUEL OIL at 0.870 Specific Gravity 
FUEL OIL DUMP fANK S 

0 
Jf&igbt Canter of Gravity l'SII 

0 
Snding Load LONG roNS LCG reG VCG GilL Ft-Lr 

-------------------------------------------------------------------
0 01 1 .031 0.82 5.94a 14.30. 3.28 l44 . l 8 .9 

01 2 . 040 1.08 5 . 44a 14.31a 3.33 1.11 .1 9.2 
D 01 3 . 050 1.34 5.13a 14.32• 3.31 90.6 9.5 

D 0' 4 .060 1. 60 4.92a 14.33s 3.42 16. 6 9.8 

J 
0' 5 . 010 .1.87 4. 77a 14.34s 3.46 66:5 10.1 
0 I 6 . 080 2.14 4. 65a 14.35s 3.50 58.8 .10.4 

J 01 7 .090 2.41 4.5511 14. 37• 3.55 52.8 10.7 

J 
0' 8 .100 2. 68 4.48a 14.38• 3.59 41.9 11.0 
01 9 .111 2.96 4.42a 14.40s 3. 64 43.9 11.4 

D 0 110 . 121 3.23 4. 3611 14.41• 3. 68 40 .5 11.7 

C) 0 111 . 132 3.52 4.3211 14.43• 3. 72 37.1 12.0 
1 I 0 .142 3.80 4.28a .t4.44s 3. 77 35.2 12.4 

D l I 1 . 153 4. 09 4.24a 14.46• 3.81 33.1 12 . 1 

:> 1 I 2 . 164 4.38 4.21a 14.47• 3.85 31.2 13.1 
1 I 3 .175 4. 61 4 .18a 14.49s 3.90 29.6 13.5 

0 J I 4 .186 4.97 4.16a 14.50• 3.94 28.1 13 . 8 
1 I 5 . 197 5.21 4 . 14a 14.52• 3.99 26.8 14.2 
l, 6 . 208 5.51 4.12a 14.54• 4.03 25.6 14.6 

J 1, 7 .220 5.87 4 .lOa l4.55s 4.08 24 .5 .15.0 

8 
J I 8 .231 6.18 4.08a 14.57s 4.12 23.5 .15.4 
1 I 9 .243 6.49 4. 06a 14.59• 4.17 22.6 15.8 

D 1 110 . 254 6.80 4.05a 14.60• 4.21 21 . 7 16.2 

D 1'11 . 266 7.11 4.03a 14. 62• 4.26 21.0 16.7 
21 0 .278 1.43 4.02a 14. 64• 4.30 20.3 17.1 

D 21 1 .290 7.75 4. 01a 14.65• 4.35 19. 6 17.5 

J 
21 2 .302 8.08 4.00a 14. 67• 4.39 19.0 18.0 
2' 3 . 314 8.40 3.99a 14.69• 4.44 18.4 18.5 

8 21 4 . 321 8.73 3.98a 14.70s 4.48 17.9 18.9 

D 2' 5 . 339 9.06 3.91a 14. 72• 4.53 11. 4 19.4 
21 6 . 351 9.40 3.96a 14. 14• 4.51 16.9 19.9 

D 21 7 . 364 9.13 3.95a 14.15• 4.62 16.5 20.4 

8 2' 8 . 371 10.07 3.94a 14. 77• 4.66 16.0 20.8 
2' 9 . 390 10.42 3.93a 14.19• 4. 71 15.6 20.9 

8 2'10 .402 10.76 3.92• 14.80• 4.76 15.1 21.1 
:-; 2 111 .415 11.10 3.92a 14.82• 4.80 l4. 7 21.3 

31 0 .428 11.44 3.91a 14.83• 4.85 14.3 21.4 
J 31 1 . 44.1 11.19 3.90a 14.85• 4.89 13. 9 21.6 

J 31 2 .454 12.14 3.89a .14. 86s 4.94 13 . 6 2.1. 7 

J 
3' 3 . 467 12.48 3.89a 14.87• 4 . 98 13.2 21.9 
3' 4 . 480 12.83 3.88a 14.89• 5.03 12.9 22.1 

J 3' 5 .493 13.18 3.8811 14.90• 5.07 12 . 6 22.2 
31 6 .506 13.53 3. 87a 14.91s 5.12 12 .3 22.4 

Sounding• in feet ' inches . ---Oth•r distances in l'BBr. -------------



0 
0 

04/12/10 12:16:08 BH~ Fleet 
GBS 11.00 CFV CYGNUS 

0 

~ANK CBARAC'l'ERIS'l'ICS I continued 
0 No !l.'rim, No Baal 

!l.'an.t: DUMP. s, Contents: FUEL OIL at 0.810 Speci~ic Gravity 0 
FUBL OIL DUIIP 2'AN.K' S 

0 
Jieight Center of Gravity FSN 0 

Snding Load LONG 'l'ONS LCG ~CG VCG GilL Ft-L~ c -------------------------------------------------------------------
3' 7 . 519 13.88 3.87a 14.9211 5.16 12.0 22.6 0 
3' 8 .532 14.23 3.86a 14.9311 5.21 1.1..8 22.7 0 3' 9 . 545 14.58 3.86a 14.9511 5.25 11..5 22.9 
3'10 .558 14.93 3.85a 14.9611 5.30 11.3 23.1 0 
3'11 .572 15.29 3.85a 14.9711 5.34 11.0 23.2 
4' 0 .585 15.64 3.84a 14.98• 5.39 10.8 23.4 
4' 1 .598 16.00 3.84a 14.9911 5.43 10.6 23.6 0 
4' 2 .612 16.35 3,83a 15.00• 5.48 1.0.4 23.8 0 4' 3 . 625 16.71 3.83a 15. 0111 5.52 10.2 23.9 
4' 4 .638 17.07 3.82a 15.02• 5.56 1.0.0 24.1 0 
4' 5 .652 11.43 3,82a 15.03• 5. 61 9.9 24.3 0 4' 6 • 665 17.79 3.82a 15.04s 5.65 9.7 24 .5 
4' 7 • 679 18.15 3.81a 15.0411 5.70 9.5 24.6 0 
4' 8 . 692 18.51 3.81a 15.05• 5. 74 9.4 24.8 0 4' 9 • 706 18.88 3.81a 15.068 5. 79 9.2 25.0 
4 '10 • 719 19.24 3.80• 15. 07• 5.83 9.1 25.2 0 
4'11 • 733 19.60 3.80a 15.081J 5.88 8.9 25.4 0 5' 0 • 747 19.91 3.80a 15.09• 5.92 8.8 25.6 
5' 1 • 160 20. 33 3 . 79a 15 .10• 5.97 8.6 25. 7 c 
5' 2 • 174 20.70 3.19• 15.11• 6. 01 8.5 25. 9 e 5' 3 • 788 21.07 3.79a 15. 11• 6. 05 8.4 26. 1 
5' 4 .802 21.44 3 . 78a 15.12• 6.10 8.3 26. 3 0 
5' 5 . 1 .816 21.81 3 , 78a 15.13• 6.14 8.1. 26. 5 0 5' 6 .1 . 829 22.18 3 . 78a 15.14• 6.19 8.0 26.7 
5' 7.1 .843 22.55 3 . 77a 15.15• 6.23 1. 9 26.9 c 
5' 8.1 .857 22.92 3. 77a 15.15• 6.28 7.8 27.0 0 
5' 9.1 • 871 23.30 3. 77a 15.16• 6.32 7.7 27.0 

0 5'10.1 .885 23.67 3. 76a 15.17• 6.37 7. 6 27.0 
5'11.1 .899 24 . 04 3. 76a 15.18• 6.41 7.4 27.0 c 
6' 0.1 .913 24.42 3. 76a 15.188 6.46 7.3 27.1 c 6' 1.1 .927 24.79 3. 76a 15 .1.9• 6.50 7.2 27.1 
6' 2.1 .941 25.16 3.75a 15.20• 6.54 7.1 27.1 c 
6' 3.1 .955 25.54 3. 75a 15.20• 6.59 7.0 27.1 c 6' 4 . 1. .969 25.91. 3. 75a 1.5.21• 6.63 6.9 27.1 
6' 5 . 1 .983 26.28 3.75a 15.21.• 6.68 5.2 24.7 c 
6' 6.1 .993 26.56 3.72a 15.22• 6. 71 1.3 15.4 c 6' 7.1 .999 26.71 3.68a 15.22• 6.73 0.1 6.2 
6' 1.8 1.000 26.74 3. 67a 15.22• 6.73 c 

Soundings in feat & inchea.---Othar distances in FBE!I.'.------------- c 
c 
(. 

c 
c 
c 
c 
c 



8 
J 
:) 04/12/10 12:16:08 BN!l' Fleet 

GBS ll. 00 CFV CYGNUS 
......... 

0 !l'ANK CBARAC!l'ERIS!l'ICS 
D No !!'rim, No Baal 

D rank: S!l'AB. c, Contents: FUEL OIL at 0.870 Specific Gravity 
PASSIVE S!l'AB !l'ANK FR 

0 
8 Weight Center of Gravity FSN 

Snding Load LONG !l'ONS LCG !l'CG VCG GNL Ft-L1' 
D -------------------------------------------------------------------

0' 1 .050 5.48 2.55a 0.00 10.11 76.3 1104.0 
o~ 2 . 059 6. 52 2.41a 0.00 10.15 64.1 1104.0 

D 01 3 • 069 7.57 2.31a 0.00 10. 19 55. 2 1104.0 

D 0' 4 . 078 B. 61 2.23a 0.00 10.24 48 . 6 1104.0 
0' 5 .088 9. 65 2.1Ba 0.00 10.28 43.3 1104.0 

D 0' 6 .097 10.70 2.13a 0.00 10.32 39.1 1104.0 

D 0 1 7 . 107 11.74 2.09a 0.00 10.36 35.6 1104.0 
0 I 8 . ll6 12.78 2.05a 0.00 10.40 32 . 7 1104.0 

J 0' 9 .126 13. 83 2.03a 0.00 10.45 30.2 1104 . 0 
0 110 .135 14.87 2.00a 0.00 10.49 28.1 1104.0 

J 
0 111 . 145 15.91 1.9811 0.00 10 .53 26.3 1104.0 
1 I 0 .154 16.96 1.96a 0.00 10.57 24.6 1104.0 

J 1, 1 .164 18. 00 1.95a 0. 00 10.61 23.2 1104.0 

D 
1 I 2 . 174 19.05 1.93a 0.00 10.66 21.9 1104.0 
1' 3 . 183 20.09 1.92a 0.00 10.70 20.8 1104.0 

8 1 I 4 .193 21.13 1.9la 0.00 10.74 19.8 1104.0 

8 
l, 5 . 202 22.18 1.90a 0. 00 10.78 18.8 1104.0 
1 I 6 .212 23.22 1.89a o.oo 10.82 18.0 1104.0 

J 11 7 .221 24.26 1.88a 0.00 10.86 17.2 1104.0 

D 
1 I 8 . 231 25.31 1. 87a 0.00 10.91 16.5 1104.0 
1 I 9 . 240 26.35 l.86a o.oo 10.95 15. 9 1104 . 0 

v 1'10 .250 27.40 1.86a 0.00 10.99 15.3 1104.0 

D 
1 '11 . 259 28.44 1.85a 0.00 11.03 14.7 1104.0 
2' 0 .269 29. 48 1.84a 0.00 ll.01 14.2 1104.0 

J 2' 1 .278 30.53 1.84a 0.00 11.11 13. 1 1104.0 

J 2' 2 .288 31.57 1.83a 0.00 11.16 13.2 1104.0 
21 3 . 297 32.61 1.83a 0.00 11.20 12.8 1104.0 

J 2' 4 .307 33.66 1 . 8211 0. 00 11.24 12.4 1104 . 0 

:) 
21 5 . 316 34.10 1.82a 0.00 11.28 12.0 1104 . 0 
2' 6 . 326 35.75 1.82• 0.00 11.32 11.7 1104.0 

'"'"" 
2' 7 . 335 36.79 1.B1a 0.00 11.36 11.4 1104.0 
2' 8 .345 37.83 1.81a 0. 00 11.41 ll.O ll04 . 0 
2' 9 . 354 38.88 1.81a 0.00 11.45 10. 8 1104.0 
2'10 . 364 39.92 1.80a 0.00 11.49 10 .5 1104.0 
2'11 . 373 40.96 1.80a 0.00 ll.53 10.2 1104.0 
3' 0 . 383 42.01 1.80a 0.00 11.57 9.9 1104.0 

) 3' 1 .392 43.05 1.79a 0.00 11.62 9.1 1104.0 

J 3' 2 .402 44.09 1.79a 0.00 11.66 9.5 1104.0 
3' 3 .411 45.14 1.79a 0.00 11.70 9.3 1104.0 

~ 3' 4 .421 46.1.8 l. 79a 0.00 11.74 9.1 1.1.04.0 
3' 5 . 430 47.23 1.78a 0.00 ll. 78 8.9 1104.0 

D 
3' 6 . 440 48.27 1. 78a 0.00 11.82 8. 7 ll04. 0 

Soundings in feat ' incbas. ---Otber di•tana•• in FEE1'.-------------

8 
J 



0 
0 

04/12/10 12:16:08 BH2' Fleet 0 GBS 11 . DO CFV CYGNUS 
0 

2'ANX CBARAC2'ERIS~ICS, continued 
0 

No ~rim, No Beel 0 
Tank: S!l'AB. C, Content•: I'DEL OIL at 0.870 Specific Gravity 0 

PASSIVE S!I'AB !l'AN1C FR 
0 

Jleight Center of Gravity FSII 0 
Snding Load LONG 'J!ONS LCG 'J!CG VCG GilL Ft-L2' c -------------------------------------------------------------------
3' 7 .449 49.31 1.78a o.oo 11.87 8. 5 1104 . 0 0 
3 I 8 .459 50.36 1.78a 0.00 11.91 8.3 1104.0 0 3' 9 .468 51.40 1.78a D.OO 11.95 8. 1 1104.0 
3'10 .478 52.44 1. 77a 0.00 11.99 8.0 1104.0 0 
3'11 .487 53.49 1. 77a 0.00 12.03 1.8 1104.0 0 4, 0 .497 54.53 1. 77a 0.00 12.07 7. 7 1104 .0 
4, 1 .506 55.58 1 . 77a o.oo 12.12 1.5 1104.0 0 
4' 2 .516 56.62 1. 77a 0.00 12.16 7.4 1104.0 0 4' 3 .525 57.66 1. 77a 0.00 12.20 7.2 1104.0 
4' 4 .535 58.71 1 . 76a 0.00 12.24 7.1 1104.0 0 
4' 5 .544 59.15 1. 76a 0.00 12.28 7.0 1104 . 0 0 4' 6 .554 60.79 1. 16a o.oo 12.32 6.9 1104.0 
4' 7 .563 61.84 1 . 76a o.oo 12.37 6.8 1104. 0 0 
4' 8 .573 62.88 1. 76a 0.00 12.41 6.6 1104.0 0 4' 9 .582 63.92 1. 76a 0.00 12.45 6.5 1104.0 
4'10 .592 64.97 1. 76a 0.00 12.49 6.4 1104.0 0 
4'11 • 601 66.01 1. 76a o.oo 12.53 6.3 1104.0 0 5' 0 • 611 61.06 1. 75a 0.00 12.57 6.2 1104 .0 
5' 1 .620 68 .10 1 . 75a 0.00 12.62 6.1 1104.0 0 
5' 2 .630 69.14 1 . 75a 0.00 12.66 6.0 1104.0 0 5' 3 .639 70.19 1. 75a o.oo 12.70 6.0 1104.0 
5' 4 .649 71.23 1.75a 0.00 12.74 5.9 1104.0 0 
5' 5 . 1 .658 72.27 1 . 75a 0. 00 12.78 5 .8 1104.0 0 5' 6.1 .668 73 . 32 1 . 15a o.oo 12.82 5.1 1104.0 
5' 7.1 .677 74.36 1 . 75a 0.00 12 . 81 5 . 6 1104.0 0 
5' 8 . 1 .681 75.41 1 . 15a 0.00 12.91 5.5 1104.0 0 5' 9.1 .696 16.45 1 . 75a 0.00 12.95 5 .5 1104.0 

0 5'10.1 .706 17.49 1 . 74a 0.00 12.99 5 .4 1104.0 
5'11.1 . 115 78.54 1 . 74a o.oo 13.03 5 .3 1104.0 0 6' 0.1 • 725 79.58 1. 74a o.oo 13.07 5.3 1104.0 c 6' 1.1 • 734 80.62 1.14a 0.00 13 .12 5.2 1104.0 
6' 2.1 • 744 81.67 1. 74a 0.00 13 .16 5.1 1104 .0 c 
6' 3.1 • 754 82.71 1. 74a 0.00 13.20 5.1 1104.0 c 6' 4.1 • 763 83.76 1. 74a 0.00 13.24 5.0 1104.0 
6' 5.1 • 773 84.80 1 . 74a o.oo 13.28 4.9 1104.0 c 
6' 6.1 .182 85.84 1 . 74a o.oo 13.33 4.9 1104.0 c 6' 7.1 • 792 86.89 1. 74a 0.00 13 . 31 4. 8 1104.0 
6' 8.1 .801 81. 93 1.74a 0.00 13.41 4. 8 1104.0 c 
6' 9.1 .811 88. 91 1. 74a 0. 00 13 . 45 4.7 1104 . 0 c 6'10.1 .820 90.02 1. 74a o.oo 13 . 49 4.6 1104.0 
6 '11.1 .830 91.06 1. 74a o.oo 13.53 4.6 1104.0 c 
7' 0.1 .839 92.10 1.73a o.oo 13.58 4.5 1104.0 c Sounding• in feet ' incbe•.---Otber distance• in FEB!!'.------------- c 
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04/12/10 12:16:08 BH2' Fleet 
GBS 11.00 CFV CYGNUS 

2'ANK CBARAC~£RIS~ICS, continued 
No ~rim, No Heel 

!rank: S2'AB. c, Contents: FUEL OIL at 0.870 Speci£ic Gravity 
PASSIVE S~AB !rANK FR 

fieigbt Center of Gravity FSII 
Snding Load LONG !I'ONS LCG fCG VCG GML J't-L!r 

-------------------------------------------------------------------
7' l.l . 849 93.15 1.73a 0.00 13.62 4.5 1104.0 
7' 2.1 .858 94.19 l. 73a 0 . 00 13.66 4.4 1104.0 
7' 3.1 .868 95.24 1. 73a 0.00 13.10 4.4 1104.0 
7' 4.1 .811 96.28 1. 73a 0.00 13.14 4.3 1104.0 
7' 5.1 .887 97.32 1.73a 0.00 13.78 4.3 1104.0 
7' 6.1 . 896 98.37 1.73a o.oo 13.83 4.2 1104.0 
7' 7.1 .906 99.41 1. 73a 0.00 13.87 4.2 1104.0 
7' 8.1 .915 100.45 1.13a 0.00 13.91 4.2 1104.0 
7' 9.1 .925 101.50 1.73a 0.00 13.95 4.1 1104.0 
7'10.1 .934 102.54 1.73a o.oo 13.99 4.1 1104.0 
7'11.1 .944 103.59 1. 73a 0.00 14.03 4.0 1104.0 
8' O.J. .953 104.63 1. 73a o.oo 14.08 4.0 1104.0 
8' l.1 .963 105.67 1. 73a 0. 00 14.12 4.0 1104.0 
8' 2.1 .912 106.70 1. 73a 0.00 14.16 3,8 959.8 
8' 3.1 .980 107.62 1.73a o.oo 14.20 3.1 657.3 
8' 4.1 . 988 108.40 1.72a 0.00 14.23 2.4 417.2 
8' 5.3. .993 109.04 1. 72a 0.00 14.25 1.6 213.4 
8' 6 . 1 .991 109.49 1.11a 0.00 14.27 0.1 62.6 
8' 7.1 1 . 000 109. 15 1.70a o.oo 14.28 0.3 7.2 

Soundings in £eat ' incbas.---otber distances in FEE2'.-------------



0 
0 

04/12/10 12:16:08 BH7! Fleet 0 
GHS 11.00 CFV CYGNUS 

0 
0 

~ANK CBARAC!!'ERIS~ICS 0 No ~rim, No Heel 
~an.k: AF~PEAK. C, ContentB: FRESH JiA!!'ER at 1.000 Specific Gravity 0 

AF!!' PEAK NON PO!!'ABLE 0 
Fieigbt Center of Gravity J'SII 0 

Snding Load LONG ~ONS LCG !!'CG VCG GilL l't-L~ 0 -------------------------------------------------------------------0' 1 • 015 0.62 77.89a o.oo -0.57 15.8 0.1 0 
o ~ 2 .016 0.65 71.86a o.oo -0.53 15.1 0.1 0 0' 3 • 011 0 . 69 17.83a 0. 00 -0.49 14.5 0.1 
0' 4 • 017 o. 73 17.80a 0.00 -0.45 13.9 0.1 0 
or 5 .018 0. 76 77.77a o.oo -0.41 13.4 0.1 0 0' 6 .019 0.80 77.74a o.oo -0.37 12.9 0.1 

0 0' 7 .020 0.84 77.7la 0.00 -0.33 12.5 0.1 
0' B .021. 0.88 77.68a 0. 00 -0.30 12.0 0.1 0 0' 9 . 022 0.92 77. 65a o.oo -0.26 11.6 0.1 

0 0 '10 .023 0.96 77. 62a 0 .00 -0.22 11.3 O.l 
0'11 .024 :1..01 71.59a 0.00 -0.18 10.9 0.1 0 1, 0 .025 1..05 77.57a 0.00 -0.13 10.6 0.1 

0 1, 1 .026 1.09 77.54a 0.00 -0.09 10.3 0.1 
1, 2 .021 1.13 77.51a 0.00 -0.05 10.0 0.1 0 1, 3 .028 1.18 77. 48a 0.00 -0.01 9.7 0.2 

0 1, 4 .029 1.22 77.46a 0.00 0.03 9.5 0.2 
1, 5 .030 1.27 77. 43a 0.00 0.01 9.2 0.2 0 l, 6 .032 1.31 77.40a o.oo 0.11 9.0 0.2 

0 l, 7 .033 1.36 77.38a 0.00 0.15 8.8 0. 2 
1' 8 .034 1.41 77.35a 0.00 0.20 8 . 6 0.2 c l, 9 .035 1 . 46 77.33a 0.00 0.24 8 . 4 0.2 

0 1'10 . 036 1 . 51 77.30a o.oo 0.28 8.2 0.2 
1'11 .037 1.56 77.28a 0.00 0.32 8.0 0.2 0 
2' 0 .039 1. 61 77.25a 0 . 00 0.31 7. 9 0.2 

0 2' 1 .040 1.66 71.23a 0.00 0.41 7.7 0.3 
2' 2 .041 1. 71 77.21a 0.00 0.45 1.6 0.3 0 
2' 3 .042 1.16 77.19a 0.00 0.50 7.4 0.3 0 2' 4 .044 1.81 77.17a 0.00 0.54 1.3 0.3 
2' 5 .045 1.87 77.15a 0 . 00 0.58 7.2 0.3 0 
2' 6 .046 1. . 92 77.13a o.oo 0. 63 1.0 0.3 0 2' 7 • 047 1..98 77.11a 0.00 0.61 6.9 0.3 
2' 8 .049 2.03 77. 09a 0.00 0. 71 6.8 0.4 0 
2' 9 .050 2.09 77. 07a 0.00 0 . 16 6 . 1 0.4 c 2'10 .052 2.15 77.05a o.oo 0.80 6.6 0.4 
2'11 .053 2.21 71.03a 0.00 0.85 6.4 0.4 c 
3' 0 .054 2.26 77.01a 0.00 0.89 6.3 0.4 c 3' 1 .056 2.32 76.99a 0.00 0.94 6.2 0.4 
3' 2 .051 2.38 16.98a 0.00 0.98 6.1 0.5 c 
3' 3 .059 2.44 16.96a 0.00 1.02 6.1 0.5 c 3' 4 .060 2.51 16.94a 0.00 1.07 6 . 0 0.5 c 3' 5 .062 2.51 16.93a 0.00 1.11 5 . 9 0.5 
3' 6 .063 2 . 63 76.91a 0.00 1.16 5 . 8 0.5 c 

Sounding• in feet ' incbe•.---otber di•tances in FEE~.------------- c 
c 
c 
c 
c 



04/12/10 1.2:16:08 BN7.' Fleet 

t""\ 
GHS ll.OO CFV CYGNUS 

r" 

J 
7.'ANK CBARAC7.'ERIS7.'ICS1 continued 

No rrim, No Heel 

D 7.'ank: AF7.'PEAK. C, Contents: FRESH ~ATER at 1.000 Specific Gravity 

~ 
AF7.' PEAK NON POTABLE 

Jleigbt Center of Gravity FSN 

8 
Snding Load LONG 7.'0NS LCG 7.'CG VCG GilL Ft-L7.' 

-------------------------------------------------------------------
~ 3' 7 • 065 2. 70 16.90a 0. 00 1 . 20 5.8 0.6 

3 ' 8 .066 2.16 16.88& 0.00 1. . 25 5 . 1 0.6 
3' 9 .068 2.83 16.86& 0.00 1.30 5.1 0.7 

D 3'1.0 • 010 2.90 16.85& 0.00 1..34 5.6 0.1 

J 
3'11 • 071 2.97 16.83a 0. 00 1 . 39 5.6 0.1 
4' 0 .013 3.04 16.82a 0.00 1.44 5.5 0.8 ,.... 
4' 1 .015 3.11. 16.80& 0.00 1.49 5.5 0.8 

J 4' 2 .017 3.19 16.19a 0. 00 1.54 5.4 0.9 
4, 3 .018 3.27 76.77a 0.00 1.59 5.3 1.0 

J 4' 4 .080 3.34 16.16a 0.00 1. 63 5 .3 1.0 

D 4 ' 5 .082 3.42 16.14a 0.00 1.68 5.2 1.1 
4, 6 . 084 3.50 16.13& o.oo 1 . 13 5 . 2 1.1 

) 4' 7 • 086 3.58 16.12a 0.00 1.18 5.1 1 . 2 

J 4 ' 8 . 088 3.61 16.10& 0.00 1.84 5 . 1 1.3 
4' 9 . 091 3. 77 16.69a o.oo 1.90 5.0 1.3 

J 4 '1.0 .093 3.81 16.61a 0.00 1.95 5.0 1.4 

J 4 '11 . 095 3.91 16.65a 0.00 2.01 4 . 9 1.5 
5' 0 .098 4.08 16.64& 0.00 2.01 4.9 1.6 

J 5' 1 .100 4.1.8 16.62& 0.00 2.13 4.8 1.1 

~ 
5 ' 2 . 1.03 4.29 76,61a 0.00 2.1.9 4 . 1 1 . 8 
5' 3 .1.06 4.40 76.60a 0.00 2.25 4.1 1.9 

J 5' 4 .108 4.51 16.58a o.oo 2.31 4.6 2.0 

:) 5' 5.1 . 111. 4. 63 76.51& 0.00 2.31 4.6 2.2 
5' 6.1 .114 4.14 16.55a 0. 00 2.43 4 . 6 2 . 3 

:> 5' 7. 1 .1.1.1 4.86 16.54a 0.00 2.49 4 .5 2.5 

J 5' 8.1 . 120 4.98 16.52a 0.00 2.55 4.5 2.1 
5' 9.1. . 123 5.11 16.51& 0.00 2.61. 4.5 2 .9 

J 5'10.1 . 126 5 . 23 76.49a o. oo 2 . 67 4.4 3.1 

J 5'11.1 .129 5.36 16.48& 0.00 2.14 4 . 4 3.4 
6' 0.1 .132 5.49 76.46a 0.00 2.80 4.4 3.1 

~ 6' 1.1 . 135 5. 63 16.45a 0.00 2.86 4.3 4.0 

8 6' 2.1 .139 5.11 16.43& 0. 00 2.92 4 .3 4.3 

J 
6 ' 3.1 . 142 5.91 16. 42a 0.00 2.99 4.3 4.1 
6' 4.1 . 145 6.06 76.40& 0.00 3.05 4 . 2 5 . 1 

J 6' 5.1 .149 6.20 76.38a o.oo 3.12 4 . 2 5.5 
6' 6.1 .1.53 6.36 16.31a 0.00 3.18 4 .2 5.9 
6' 1.1 . 1.56 6.51. 16.35a 0.00 3.25 4.1. 6.4 

) 6' 8.1 .160 6.61 76.33a 0.00 3.31 4.1 6.9 
6' 9.1 .164 6.84 16.32a 0.00 3.38 4.1 1.4 
6 '10.1 .168 1.01 16.30a 0.00 3.45 4 .1 8.0 

J 6 ' 11.1 . 112 1.18 16.29a 0.00 3.51 4.0 8.6 

D 7, 0.1 . 177 1.36 76.27a 0.00 3.58 4.0 9.2 
Soundings in £set & incbe• . ---Otb•r diatanc•• in FBB7.' . ------------ -

J 



0 
0 

04/12/10 12 :16:08 BN!I! Fleet (' 
GBS 11 .00 CFV CYGNUS 

0 
TANK CHARACTERISTICS, continued c 

No Trim, No Heel 0 
Tank : AFfPEAK. C, Contents: FRESH WAfER at 1.000 Speaifia Gravity 0 

AFf PEAK NON POTABLE 
0 

Weight Center of Gravity FSN c Snding Load LONG fONS LCG fCG VCG GilL Ft-LT c -------------------------------------------------------------------
7 ' 1.1 .181 1.54 76 .26a 0.00 3. 65 4.0 9 , 8 0 7 • 2.1 .185 1.72 16.25a 0.00 3. 12 3 . 9 10 . 5 c 7• 3 . 1 .190 7.91 16,23a 0.00 3. 79 3.9 11. . 2 
7' 4.1 .195 8.11 16,22a 0.00 3 , 86 3.9 12 . 0 c 
7' 5.1 . 199 8.31 76 .21a 0.00 3.92 3.9 12 . 7 c 7' 6.1 .204 8.51 16.19a o.oo 3.99 3 . 8 1.3 . 5 
7' 7. 1 .209 8 , 72 16.18a 0.00 4.06 3.8 14 . 4 0 
7' 8.1 . 214 8.93 16.11a 0.00 4 .13 3.8 15. 3 0 7' 9.1 .220 9.14 76.16a 0.00 4 . 20 3.8 16. 2 
7'10.1 .225 9.36 76.15a 0.00 4.21 3 . 8 17. 2 0 
7'11 . 1 .230 9.59 76.14a 0.00 4.34 3.8 18. 3 c 8' 0.1 .236 9.82 16.1311 0.00 4.41 3.7 19 . 5 
8, 1 . 1 .241 10.05 76 .12a 0.00 4.48 3.7 20.8 0 
8' 2 . 1 .247 10.29 76,1la o.oo 4.55 3.7 22.2 c 8' 3.1 .253 10.54 76.10a 0.00 4. 62 3. 7 23 . 7 
8' 4.1 .259 10.79 76 ,09a o.oo 4. 69 3.1 25. 4 c 
8' 5.1 .265 11.05 76 .08a o.oo 4.16 3 . 7 27.1 c 8' 6.1 .272 11.31 76. 01a 0.00 4.84 3.7 29.0 
8' 7.1 .278 11. . 58 76 ,06a 0.00 4 . 91 3 . 7 31 . 1 c 
8' 8.1 .285 11.86 76 .06a o.oo 4 . 98 3.7 33. 3 c 8' 9.1 .291 1.2.14 76. 05a 0.00 5. 05 3.7 35. 7 
8'10.1 .298 12.43 76 .04a o.oo 5.1.2 3.8 38 , 3 c 
8'11.1 .305 12.72 76. 04a 0 . 00 5 . 20 3,8 41 . 0 c 9' O.l .31.3 13 , 02 76. 03a 0 . 00 5.27 3 . 8 43 . 9 
9' 1.1 .320 13.34 76. 02a 0.00 5 . 34 3 . 8 47. 0 c 
9' 2.1. .328 13.65 16. 02a 0.00 5 . 42 3 . 8 50 . 4 c 9' 3.1 .336 13.98 76. 01a 0.00 5 . 49 3.8 53 . 9 c 9' 4.1 .344 14.32 16. 01a o.oo 5.56 3.9 57. 7 
9' 5.1. .352 14.66 76.00a 0.00 5. 64 3 . 9 61 . 7 c 9' 6.1 .361 15 . 02 76.0Da 0.00 5. 71 4.0 66, 0 c 9' 7.1 .369 15.38 76.00a 0.00 5.19 4.0 70.6 
9' 8.1 .378 15.75 76.00a 0.00 5.81 4. 1 75.6 c 9' 9.1 .388 16, 1.4 76.00a 0.00 5.94 4 . 1 80 . 8 c 9'10.1 .391 16.53 76, 00a o.oo 6.02 4 .2 86. 3 
9'11.1 .401 1.6.94 76.00a o.oo 6.1.0 4.3 92 .1 c 

10' 0 .41.6 17. 32 76. 0la o.oo 6.17 4 . 4 91 . 6 c Soundings in feet & inabes . ---Otber distance• in FEET.------------ -

c 
c 
c 
c 
c 
c 
c 
c 
( 
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8 
04/12/10 12 :16: 08 BH~ .Fleet 
GBS 11.00 CFV CYGNUS 

0 
0 ~ANK CBARAC~ERISfiCS 

0 No ~rim, No Heel 

0 
Xank: FOREPEAK.C, Contenta: SAL! WAXER at 1.025 Specific Gravity 

FORBPBAK fANK FRJIS 8 
0 
0 Weight Center of Gravity FSII 

Snding Load LONG ~ONS LCG XCG VCG GHL Ft-LX 
0 -------------------------------------------------------------------
0 

0, 1 .000 0.01 82 . 61£ o.oo 2.86 2.1 0.0 
01 2 .001 0.01 82.67f 0.00 2.91 1.8 0.0 

8 0 I 3 . 001 0.02 82.72£ 0.00 2.97 1.7 0.0 

C) 0' 4 . 001 0.02 82.76£ 0.00 3.02 1.6 0.0 
0' 5 .001 0.03 82.80£ 0.00 3.07 1.5 0.0 

D 0' 6 .001 0.03 82.83£ o.oo 3.12 1.4 0.0 

~ 
01 7 . 002 0.04 82.87£ 0.00 3.17 1.4 0.0 
0 I 8 . 002 o. 04 82.90£ 0. 00 3 . 22 1.4 0.0 

2> 0' 9 .002 0.05 82 . 93£ 0. 00 3.28 1.4 0.0 

D 0'10 . 002 0.06 82.95£ o.oo 3.33 1.0 0.0 
0'11 .003 0.06 82. 97f 0.00 3.38 1.1 0.0 

D 1, 0 . 003 0.07 82.99£ 0.00 3.44 1.2 0.0 
1 I 1 .003 0.08 83 . 01£ o.oo 3.49 1.2 0.0 
1' 2 .004 0.09 83.03£ 0. 00 3.55 1.2 o.o 

J 1, 3 . 004 0.10 83. 05f 0.00 3.60 1.2 0.0 

8 1, 4 .005 0.11 83.08£ o.oo 3.66 1.2 0 . 0 
1 I 5 .005 0 . 12 83.10£ 0.00 3.11 1.2 o.o 

J l' 6 .006 0.13 83.13£ 0.00 3.77 1.2 0 . 0 

D l' 7 .006 0.14 83 . 15£ 0. 00 3.83 1 .2 0.0 
1 I 8 .007 0.15 83.18£ 0.00 3.88 1.2 0.0 

J 1, 9 . 001 0.16 83.20£ 0.00 3.94 1.2 0.0 

D 1'10 .008 0.17 83.23£ 0.00 4.00 1.2 0.0 
1'11 .008 0.19 83 . 26£ 0. 00 4.05 1.2 0.0 

D 2' 0 . 009 0.20 83.28£ 0.00 4 . 11 1.2 0.0 

D 2' l .009 0.21 83.31£ o.oo 4.17 1.1 0.0 
2' 2 . 010 0.23 83.33£ 0.00 4.22 1.2 0.0 a 2' 3 • 011 0.24 83.35£ 0.00 4.28 1.2 0.0 

:) 2' 4 . 011 0.26 83.37£ 0.00 4.34 1.2 0.0 
2' 5 . 012 0.27 83.38£ 0.00 4.39 1.3 0.0 
2' 6 . 013 0.29 83.40£ o.oo 4.45 1.3 0.0 

8 21 7 . 014 0.31 83.42£ 0.00 4.51 1.3 0.1 

J 
2' 8 . 014 0.33 83.45£ 0.00 4.57 1.3 0.1 
2' 9 .015 0 .34 83.47£ 0.00 4.62 1.3 0.1 

J 2'10 • 016 0.36 83.49£ o.oo 4. 68 1.3 0.1 

8 2'11 • 017 0.38 83.51£ 0.00 4.14 1.3 0.1 
3' 0 • 018 0.40 83.53£ 0.00 4.80 1.3 0.1 

~ 3' 1 • 019 0.43 83.56£ 0.00 4.86 1.4 0.1 

~ 
3' 2 .020 0.45 83.58£ o.oo 4.92 1.4 0.1 
3' 3 .021 0.41 83.60£ 0.00 4.98 1.4 0.1 

0 3' 4 .022 0.49 83.63£ 0.00 5.04 1.4 0.1 

J 3' 5 .023 0.52 83 . 65£ 0.00 5.09 1.4 0.1 
3' 6 .024 0.54 83 . 61£ 0.00 5.15 1.4 0.1 

J Sounding• in feet ' incbea . ---Otber diatancea in FEB!.-------------

D 
D 
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04/12/10 12:16:08 Bll~ .Fleet 0 GBS ll. 00 CFV CYGNUS 

0 
~ANK CBARAC~BRIS'IICS, continued 0 

No frim, No Baal 0 
fank: FORBPBAK. C, Contents: SAL1' NA~BR at 1.025 Specific Gravity 0 FORBPBA.K 'lANK J'RJIS 8 

0 
Weigbt Center of Gravity I'Sll 0 Snding Load LONG 'IONS LCG 'ICG VCG GilL Ft-L'I c -------------------------------------------------------------------3 I 7 .025 0.57 83.69f o.oo 5.21 1.4 0. 1 0 

3' 8 .026 0.59 83. 7lf 0. 00 5 .27 1.5 0.1 
0 3' 9 . 027 o. 62 83 . 73f o.oo 5 .33 1.5 0.1 

3 '10 .028 0. 65 83 . 75f 0.00 5 .39 1.5 0. 1 0 
3'11 .030 0.67 83.77f 0. 00 5.45 1 .5 0.1 0 4' 0 .031 0.70 83.79f 0.00 5 .51 1.5 0.2 
4' 1 .032 0.73 83.81f o.oo 5.57 1 . 5 0.2 
4' 2 .034 0.76 83.83f 0.00 5.63 1.6 0.2 0 4' 3 .035 0.80 83.85f 0.00 5.69 1.6 0. 2 
4' 4 .036 0. 83 83.87f o.oo 5. 75 1.6 0. 2 0 
4' 5 .038 0.86 83.89f 0.00 5.81 1.6 0.2 0 4' 6 .039 0. 89 83.91f 0.00 5.87 1.6 0.2 
4' 7 . 041 0.93 83.93f o.oo 5.93 1.6 0. 2 0 
4' 8 .042 0.96 83.95f 0.00 5.99 1.6 0.2 0 4' 9 • 044 1.00 83.97f 0.00 6.05 1.6 0.3 
4'10 .046 1.04 83.99f 0.00 6.11 1.6 0.3 0 
4'11 .047 1.08 84. 01f 0.00 6.17 1.7 0. 3 0 5' 0 .049 1.12 84 . 03f o.oo 6.23 1.7 0.3 
5' l .051 1 .16 84.05f 0.00 6.29 1.7 0.3 0 
5' 2 .052 1 . 20 84.08f o.oo 6.35 1.7 0.3 c 5' 3 .054 1.24 84.10f 0.00 6.41 1 . 1 0.3 
5 ' 4 .056 1.28 84.12f o.oo 6.47 1.1 0. 4 0 
5' 5.1 . 058 1.32 84 . 14f 0 .00 6.53 1.6 0.4 0 5' 6.1 .060 1.31 84 . 15f 0.00 6.59 1.6 0.4 
5' 1.1 .062 1.41 84.11f 0. 00 6.65 1 . 6 0. 4 0 
5' 8.1 .064 1.46 84.19f 0. 00 6.11 1.6 0. 4 0 5' 9.1 .066 1. 51 84 .21f o.oo 6.17 1.6 0. 5 
5'10.1 .068 1.55 84.23f 0.00 6.83 1.6 0.5 c 
5'11.1 .010 1. 60 84.25f 0.00 6. 89 1. 7 0. 5 G 6' 0.1 .072 1. 65 84.26f 0 .00 6. 95 1.7 0. 5 
6' 1.1 .075 1.10 84 .28f 0 .00 7.01 1.7 0.6 c 
6' 2.1 .077 1.15 84 .30f o.oo 7. 07 1.1 0. 6 c 6' 3.1 .019 1.81 84.32f 0. 00 1.13 1.1 0.6 c 6 1 4.1 .082 1. 86 84.33f 0.00 7.19 1.6 0.6 
6' 5.1 .084 1 . 91 84.35f 0.00 1.25 1.6 0.7 c 
6' 6.1 .086 1.91 84.37f 0. 00 1.31 1.6 0. 7 c 6' 7.1 .089 2. 03 84.38f 0. 00 7. 37 1.6 0.1 
6' 8.1 .091 2.08 84.40f o.oo 7.43 1.6 0 . 1 c 
6' 9.1 . 094 2.14 84.4lf 0. 00 7.49 1.1 0.8 c 6'10 . 1 .091 2.20 84.43f 0. 00 7.55 1.1 0.8 
6'11.1 .099 2.26 84.44f 0.00 7. 61 1.1 0.8 c 
1' 0.1 . 102 2.32 84.46f 0. 00 7.61 1.1 0. 9 c Sounding• in feat ' incbas.---otber distances in FBB'I.-------------

c 
c 
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04/12/10 12:16:08 Bll7.' Fleet 
GHS 11.00 CFV CYGNUS 

~ 

7.'ANK CBARAC7.'BRIS7.'ICS, continued 
D No 7.'rim, No Heel 

0 
7.'ank: FOREPEAK.C, Content•: SAL7.' WA7.'ER at 1.025 Specific Gravity 

FOREPEAK 7.'ANK FRIIS 8 

C) Pleigbt Center of Gravity FSH 
Snding Load LONG 'J'ONS LCG 7.'CG VCG GilL Ft-L7.' 

D -------------------------------------------------------------------
D 7' 1.1 .105 2.38 84.47£ 0.00 7.73 1.7 0.9 

7' 2.1 . 101 2.45 84 . 49r o.oo 7.19 1.7 0.9 
D 7' 3.1 . 110 2.51 84 . 50£ o.oo 7. 85 1.7 1.0 

D 7' 4.1 . 113 2.57 84 . 52£ 0.00 7.91 1.1 1.0 
7' 5.1 .116 2. 64 84.53£ 0.00 7.97 1.6 1.0 
7' 6.1 .119 2.10 84.54£ 0.00 8.03 1.6 1.1 
7' 7.1 . 122 2. 77 84 . 56£ 0.00 8.09 1.6 1.1 
7' 8.1 . 125 2.84 84 . 51£ o.oo 8.14 1.6 1.2 

8 7' 9.1 .1.28 2.91 84.58£ 0.00 8.20 1.6 1.2 

J 7'10.1 .131 2.98 84.60£ o.oo 8.26 1.5 1.2 
7'11.1 . 134 3.05 84.61£ o.oo 8.32 1.5 1.3 

J 8' 0.1 .131 3.12 84 . 62£ 0.00 8.38 1.5 1.3 
8' 2.1 . 140 3.19 84 . 63£ 0.00 8.44 1.5 1.4 
8' 2.1 .143 3.26 84 . 64£ o.oo 8.49 1.5 1.4 

J 8' 3.1 .146 3.34 84.65£ 0.00 8.55 1.5 1.5 

J 8' 4.1 .150 3.41 84.66£ o.oo 8. 61 1.5 1.5 
8' 5.1 .153 3.48 84.66£ o.oo 8.61 1.5 1.5 

J 8' 6.1 .156 3.56 84 . 61£ 0.00 8.13 1.5 1.6 

D 8' 1.1 .160 3. 64 84.68£ 0.00 8.19 1.5 1.6 
8' 8.1 .163 3. 72 84.69£ o.oo 8.84 1.5 1.7 

D 8' 9.1 .167 3. 79 84.10£ 0.00 8.90 1.5 1.7 

J 8'10.1 .170 3.87 84.11£ 0.00 8.96 1.5 1 . 8 

8 
8'11.1 .114 3.95 84.72£ o.oo 9,02 1.5 1.9 
9' 0.1 .177 4.04 84.73£ 0.00 9.08 1.5 1.9 

~ 9' 1.1 .181 4.12 84.14£ 0.00 9.13 1.5 2.0 

J 
9' 2.1 .184 4.20 84. 75£ 0.00 9.19 1.5 2.0 
9' 3.1 .188 4.29 84.76£ o.oo 9,25 1.5 2.1 

J 9' 4. 1 .192 4.37 84.17£ o.oo 9.31 1.5 2.2 

J 
9' 5.1 .196 4.46 84.78£ 0.00 9.31 1.5 2.2 
9' 6.1 .200 4.55 84.19£ 0.00 9.42 1.5 2.3 

:) 9' 7.1 .203 4. 64 84.80£ o.oo 9.48 1.5 2.4 

~ 
9' 8.1 .207 4. 73 84.81£ 0.00 9.54 1.5 2.5 
9' 9.1 .212 4.82 84.82£ o.oo 9.60 1.5 2.6 

u 9'10 . 1 .216 4.92 84.83£ o.oo 9.66 1.5 2.7 
9'11.1 .220 5. 01 84.84£ 0.00 9.12 1.6 2.8 

10' 0 .224 5.10 84.85£ 0.00 9. 78 1.6 2.9 
Sounding• in feet ' incbe•.---Other di•tance• in FEE7.'.-------------
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04/12/10 12:16:08 BHr Fleet 0 GBS ll . OO CFV CYGNUS 

0 
c 

rANK CBARACrBRISriCS c No rrim, No Beel 
rank: Fri. P, Contents: FRESH ffA1'ER at 1.000 Speci~ic Gravity c 

P01'ABLB FRESB riArBR 
0 

Weight Center of Gravity FSII 0 
Snding Load LONG 1'0NS LCG reG VCG GilL !'t-L1' c -------------------------------------------------------------------
0' 1 .031 0. 81 14.86£ 8, 66p 3.52 11 .8 34.9 0 
0' 2 .046 1.02 14.97f 8 . 67p 3 . 56 14.3 35. 6 c 0' 3 .056 1.22 15.04£ 8.68p 3.59 12.0 36.3 
0 ' 4 .065 1.43 15 . 10~ 8 . 10p 3 . 63 10.3 31.0 0 
0' 5 .015 1 . 64 15 .14£ 8 . 12p 3.61 9. 0 37. 6 
0' 6 .084 1.84 15.11f 8. 13p 3 . 11 8.1 38.3 
0' 7 . 094 2.06 15 .19£ 8 . 75p 3.15 1.3 39. 0 0 
0' 8 .104 2.21 15.21f B. 17p 3.19 6.6 39.1 0 0 ' 9 .113 2.48 15.23£ 8.19p 3,83 6.1 40.4 
0 '10 .123 2.69 15 .25£ 8.81p 3 .86 5.1 41.1 0 
0'11 .133 2.91 15.26f 8.83p 3.90 5.3 41.8 0 1 I 0 .143 3.13 15.27f 8.84p 3.94 4.9 42.5 
1' 1 .153 3.34 15.28£ 8.86p 3.98 4.6 43.2 0 
l ' 2 .163 3.56 15.29f 8.88p 4.02 4.4 43.9 0 1 r 3 .173 3 . 18 15.30f 8. 90p 4.06 4.1 44.6 
1 r 4 .183 4.01 15.30f 8.92p 4 . 10 3.9 45.3 0 
1 t 5 .193 4.23 15.31£ 8.94p 4.14 3.1 46.1 0 1 I 6 .203 4.45 15 . 31~ 8.96p 4.18 3.6 46.8 
1' 7 .214 4 . 68 15.32£ 8.98p 4.21 3 .4 41 . 6 0 
1' 8 .224 4 . 90 15 . 32~ 8.99p 4.25 3.3 48.3 c 1 I 9 .234 5.13 15 .33£ 9.01p 4.29 3.2 49.1 c 1'10 . 245 5.36 15.33£ 9 . 03p 4.33 3.0 49 .8 
1'11 .255 5 . 59 15.34~ 9.05p 4.31 2.9 50. 6 c 2' 0 .266 5.82 15 .34£ 9.01p 4. 41 2.8 51.4 

0 2' 1 .211 6. 05 15.34~ 9 . 09p 4.45 2 . 1 52.2 
2' 2 .287 6. 29 15.35£ 9.llp 4.49 2.6 53.0 c 2' 3 .298 6.52 15.35~ 9.13p 4.53 2.6 53.8 c 2' 4 .309 6.16 15.35£ 9.15p 4.57 2.5 54.6 
2' 5 .320 7.00 15. 36~ 9.17p 4.61 2.4 55.5 c 2' 6 . 331 1.23 15 .36£ 9.19p 4.65 2.3 56.3 c 2' 7 .341 1. 41 15.36f 9.20p 4.69 2.3 51.1 
2' 8 .352 7. 71 15.36£ 9.22p 4.73 2.2 58.0 c 
2' 9 .364 7.96 15 .31£ 9.24p 4. 77 2.2 58.5 c 2'10 .375 8. 20 15.31f 9.26p 4.81 2.1 59.0 
2'11 .386 8.44 15. 31£ 9.28p 4.85 2.0 59.4 c 
3' 0 .391 8. 68 15.31£ 9. 30p 4.89 2.0 59.9 c 3' 1 .408 8 . 93 15 .31£ 9. 31p 4.93 1 . 9 60.3 
3' 2 .419 9 . 11 15 .37t 9. 33p 4.96 1.9 60.1 c 
3' 3 .430 9 . 42 15 .38f 9.35p 5.00 1.8 61.2 c 3' 4 .442 9.61 15 . 38~ 9 .36p 5.04 1.8 61.6 
3' 5 .453 9.91 15 . 38~ 9.38p 5.08 1 . 8 62.0 c 
3' 6 . 464 10.16 15 . 38~ 9.40p 5 .12 1.7 62.5 c Sounding• in feet ' inchea.---Other diatances in FBB~.------------- c 

c 
c 
c 
c 
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04/12/10 12:16:08 ,...... Bll~ Fleet 
GBS 11.00 CFV CYGNUS 

0 
0 TANK CBARACTERIS~ICS, continued 
0 No frim, No Heel 

0 rank: FN.P, Contents: FRESH WAfER at 1.000 Specific Gravity 
.POTABLE FRESH NAfER 

0 
0 Ffeigbt Center of Gravity FSII 

Snding Load LONG fONS LCG '1CG VCG GilL Ft-L~ 

D -------------------------------------------------------------------
8 3' 7 .476 10.41 15.38f 9.41p 5.16 1.7 62.9 

3' 8 .487 10.66 15.38£ 9.43p 5.20 1.7 63.4 
D 3' 9 .498 10.90 15 . 38f 9.44p 5.24 1.6 63.8 

3'10 .510 11.15 15 . 39f 9.45p 5.28 1.6 64.3 
3'11 .521 11.40 15.39f 9.47p 5,32 1.6 64.7 
4' 0 .533 11.65 15.39f 9.48p 5.36 1.5 65.2 

8 4' 1 . 544 11.91 15. 39f 9.50p 5.40 1.5 65.7 
4' 2 . 556 12.16 15 . 39f 9.51p 5.44 1.5 66.1 

D 4' 3 .567 12.41 15 . 39f 9.52p 5 . 48 1 . 4 66.6 

C) 4' 4 .579 12.66 15.39f 9.54p 5.52 1.4 67.1 
4' 5 .590 12.92 15.39£ 9.55p 5.56 1.4 67.5 

:) 4' 6 • 602 13 .17 15. 40f 9.56p 5. 60 1.4 68 .0 

J 4' 7 • 613 13.43 15.40f 9.58p 5. 64 1.3 68.5 
4' 8 . 625 13.68 15.40£ 9.59p 5.68 1.3 68.9 

~ 4' 9 • 637 13.94 15.40f 9.60p 5.72 1.3 69.4 

J 4'10 • 649 14.20 15.40f 9.62p 5.76 1.3 69.9 

~ 
4 'll • 660 14.45 15.40£ 9.63p 5.80 1.3 70.4 
5' 0 . 672 14.71 15 . 40f 9 . 64p 5.84 1 . 2 70.9 

D 5' 1 . 684 14.97 15.40£ 9.65p 5.88 1.2 71.4 

D 
5' 2 . 696 15.23 15.40f 9.67p 5.92 1.2 71.8 
5' 3 • 708 15.49 15.40f 9.68p 5.95 1.2 72.3 

J 5' 4 • 120 15.75 15.40£ 9.69p 5.99 1.2 72 .8 

D 
5' 5.1 • 131 16.01 15.40f 9.70p 6.03 1.2 73.3 
5' 6.1 . 743 16.21 15. 41f 9. 11p 6.07 1.1 13.8 

J 5' 7.1 . 755 16.53 15.41f 9.73p 6.11 1.1 74.3 

~ 
5' 8.1 • 161 16.79 15.41£ 9.74p 6.15 1.1 74.8 
5' 9.1 • 179 17.06 15.41f 9.75p 6.19 1.1 75.3 

~ 5'10.1 • 191 17.32 15.41f 9. 76p 6.23 1.1 75.8 

J 
5'11.1 .804 17.59 15. 41f 9. 77p 6.27 1.1 16.3 
6' 0.1 • 816 17.85 15.41f 9.18p 6.31 1.1 76.9 

D 6' 1.1 .828 18.12 15.41£ 9.80p 6.35 1.0 71.2 
6' 2.1 .840 18.38 15.41f 9.81p 6.39 1.0 11.4 
6' 3.1 .852 18.65 15.41f 9.82p 6.43 1.0 77.7 

~ 6' 4.1 • 864 18.92 15.41f 9.83p 6.47 1.0 18.0 
6' 5.1 .876 19. 18 15.41f 9.84p 6.51 1.0 18,3 
6' 6.1 .889 19.45 15.41f 9 . 85p 6.55 1.0 78,5 

D 6' 7.1 .901 1.9. 12 15. 41f 9 . 86p 6.59 1.0 78.8 
6' 8.1 .913 19. 98 15. 42f 9.81p 6.63 1.0 79.1 
6' 9.1 .925 20.25 15.42£ 9.88p 6.67 0.9 19.4 

J 6'1.0.1 .938 20.52 15.42£ 9.89p 6. 71 0.9 79.6 

J 6'11.1 .950 20.19 15.42f 9.90p 6.15 0.9 79 . 9 
7 I 0,1 .962 21.06 15.42f 9.91p 6.79 0.9 80.2 

~ Soundings in feet & incbe•.---Otber di•tances in FBB'1.-------------
J 

J 



04/12/10 12 :16:08 BH'l Fleet 
GBS 11 . 00 CFV CYGNUS 

'lANK CBARAC'lERIS'liCS, continued 
No '.trim, No Heel 

'lank : Ffi.P, Contents: FRESH FiA'lER at 1.000 Specific Gravity 
PO'lABLB FRESH fiA'lBR 

Weight 
Snding Load LONG 'IONS 

7' 1.1 • 974 21.33 
7, 2 .1 . 986 21.58 
7' 3.1 . 994 21 . 16 
7 ' 4 . 1 .999 21 . 86 
7' 4.8 1.000 21.89 

Center of Gravity 
LCG 'lCG VCG 

15.42£ 9 . 92p 6.83 
15.42£ 9.93p 6.81 
15. 43£ 9 . 94p 6.89 
15.44£ 9 . 94p 6.91 
15.45£ 9.94p 6.91 

GilL 

0 . 9 
0 . 5 
0.1 
o.o 

FSH 
Ft-L'l 

80.5 
65 . 9 
41 . 0 

4. 3 

Soundings in feet & incbe•.---otber distances in FBB'l . -------------
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BMT Fleet Technology Limited 

APPENDIX E - ST ABILITY CRITERIA 

Applicable Stability Criteria - Intact Stability 

5970AA.FR 

The vessel shall operate in all loading conditions to comply with the criteria of Transport Canada ­
Marine Safety TP 7301 Standard STAB 4, "Stability Standards for Fishing Vessels", as outlined 
below: 

Standard: STAB 4 
Stability Standards for Fishing Vessels: 

a) subject to compliance with the Large Fishing Vessel Inspection Regulations, or 
b) required to submit stability data by the Small Fishing V esse} Inspection Regulations. 

Operating Conditions with no Accumulated Ice 

1. The following minimum intact stability criteria are to be used in the approval of stability 
data for the above vessels: 

1. The area under the righting lever (GZ) curve should not be less than 0.055 metre­
radians (1 0.34 Ft-deg) up to }E = 30° angle of heel, and not less than 0.09 metre-radians 
(16.91 Ft-deg) up to }E ~ 40° , or the angle or downflooding lEe if this angle is less than 
40°. 
Additionally, the area under the righting lever (GZ) curve between the angles of heel of 
30° and 40° or between 30° and lEe if this angle is less than 40° should not be less than 
0.03 metre-radians (5.64 Ft-deg). 

u. The righting lever GZ should be at least 0.20 metres (0.66 Ft) at an angle of heel equal 
to or greater than 30° . 

iii. The maximum righting arm should occur at an angle of heel preferably exceeding 30° 
but not less than 25° . 

tv. The initial metacentric height(GM) should not be less than 0.35 metres (1.15 Ft). 

Worst Operating Condition with Accumulated Ice 

2. Using the ice accumulation weights and vertical centres of gravity requires by the 
appropriate fishing vessel inspection regulations: 

i. The area under the righting lever (GZ) curve should not be less than 0.04 metre-radians 
up to 30 degrees angle of heel and not less than 0.058 metre-radians up to 40 degrees or 
the angle of downflooding if this angle is ,.less than 40 degrees. 
Additionally, the area under the righting lever (GZ) curve between the angles of heel of 
30 degrees and 40 degrees or between 30 degrees and the angle of downflooding, if this 
angle is less than 40 degrees, should not be less than 0.016 metre-radians. 

ii. The righting lever (GZ) should be at least 0.15 metres at an angle of heel equal to or 
greater than 20 degrees. 

iii. The maximum righting lever (GZ) should occur at an angle of heel not less than 20 
degrees. 

iv. The initial metacentric height (GM) should not be less than 0.23 metres. 

3. Hydrostatic and stability curves should normally be prepared on a designed trim basis. 
However, where the operating trim or the form and arrangement of the ship are such that 

CCGS Cygnus Stability Booklet 
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change in trim has an appreciable effect on righting arms, such change of trim is to be taken 
into account. 

4. The calculations may take into account the volume to the upper surface of the deck 
sheathing, if fitted. In the case of wood ships the dimensions should be taken to the outside 
of hull and deck planking. 

5. Cross Curves of Stability may take the following into account and a note to this effect must 
be shown: 
a. Enclosed weathertight superstructures and enclosed weathertight deckhouses of similar 

construction, 
b. Weathertight trunks, and 
c. Hatchways having regard to the effectiveness of the closures. 

6. Definitions for paragraph 5 are as follows: 
SUPERSTRUCTURE means a decked structure on the bulkhead deck extending from 
side to side of the ship, or with the side plating not being inboard of the shell plating 
more than 4 per cent of the maximum moulded breadth of the vessel measured at mid­
ships. A raised quarter deck is regarded as a superstructure. 
WEATHER TIGHT means that in any sea conditions water will not penetrate into the 
ship. 

7. In cases where a ship would flood through an opening, the stability curve is to be cut short 
at the corresponding angle of flooding and the ship is to be considered as having entirely 
lost her stability at that angle. 

8. In the calculations for loading conditions an allowance is to be made for the weight of the 
wet fishing nets and tackle. 

9. In all cases the cargo should be assumed to be homogenous unless this is inconsistent with 
practice. 

10. The following conditions are not considered as operating conditions. Therefore the above 
criteria are not applicable and the s~andard to be obtained in these conditions is a 
positive. OM: 
a. Lightship 
b. Port after discharge of cargo with 10% of fuel, fresh water and stores remaining and 

accumulated ice on top-sides and rigging. 
(The lightship condition is defined as the condition of a vessel ready for sea with no 
stores, consumables, fluid ballast or crew on board). 
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APPENDIX F- SAMPLE ST ABll.ITY CALCULATION 

To calculate the stability for a condition of loading other than shown in this booklet, the following 
procedure is suggested. 

F.l Displacement, LCG, VCG, and FSM 

Prepare a table similar to the following: 

(1) (2) (1)x(2) (3) {1) X {3) (4) (1) X (4) (5) 

Item 
Weight 

LCG (Ft) 
L-Mom 

TCG (Ft) 
T-Mom VCG(Ft) V-Mom 

FSM (LT) (LT-Ft) {LT-Ft) (LT-Ft) 

Lightship 1029.65 -8.52 -8772.62 -0.02 -20.59 17.58 18101.25 -
Crew and Effects 
Stores and 
Provisions 
Machinery Space 
CARGO 
N01 DB.P 
DUMP.P 
DUMP.S 
DAYTANK.C 
LUBOIL.P 
FW.P 
FW.S 
AFfPEAK.C 
SWGE.P 

Total (A) (B)=(C)/(A) (C) {D)=(E)/(A) (E) (F)=(G)/(A) (G) (H)•(H)/(A 

List the weight, longitudinal centre of gravity (LCG), transverse centre of gravity (TCG) and 
vertical centre of gravity (VCG) against each weight item- i.e. crew and effects, stores and 
provisions and tanks, etc. Refer to the Tank Sounding Tables (Appendix D) to complete the table 
with appropriate values ofLCG, TCG, VCG and FSM (free surface moment) at the measured tank 
fluid level. Then calculate the moments using the columns as indicated. 

The estimated Total Weight is the Displacement of the vessel. 

Note that'+' in the table indicates the centre of gravity is forward of the origin (amidships) and 
results in a positive moment, and'-' in the table indicates the centre of gravity is aft of the origin 
(amidships) and results in a negative moment. 

Similarly, '+' for transverse moments indicates that the centre of gravity is starboard of the 
Centerline and '-' indicates that the centre of gravity is port of the Centerline. 
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Use the following formulae to calculate the LCG, TCG, VCG and FSC (free surface correction) of 
the vessel: 

LCG = Total Longitudinal Moment (C) 

Total Weight (A) 

TCG = Total Transverse Moment (E) 

Total Weight (A) 

VCG == Total Vertical Moment (G) 

Total Weight (A) 

FSC ::::J Total Free Surface Moment (H) 

Total Weight (A) 

F.2 Draft and Trim 

Refer to the hydrostatic tables in Appendix B. Based on the Displacement determine, by 
interpolation if necessary: 

• Draft at the Longitudinal Centre of Floatation {T LCF) 

• The Longitudinal Centre of Floatation (LCF) 
• The Longitudinal Centre of Buoyancy (LCB) 
• Moment per Inch of Trim (MPI) 

Calculate Trim: 

T
. _ (LCG- LCB) X Total Weight 

nm- MPI 

Calculate Draft at A.P. (Corrected to Bottom of Keel) 

Draft at A.P. = T LCF + 1.5ft - Trim X (LBP/2 + LCF) 
LBP 

Calculate Draft at F.P. (Corrected to Bottom of Keel) 

Draft at A.P. = T LCF- 1.5ft + Trim X (LBP/2 - LCF) 
LBP 

F.3 Metacentric Height (GM) 

Refer to the hydrostatic tables in Appendix B. Based on the displacement, determine, by 
interpolation if necessary: 

• Transverse Metacentric Height (KMT) 

The GM fluid (GMr) is then found using the following formula: 

GMr = KMT- VCG + FSM/Total Weight 

GMr should be greater than 1.15ft. 
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F.4 Estimation of Righting Arm at Large Angles of Heel 

For the construction of a GZ Curve, a Righting Ann (GZ) must be estimated at high angles of heel. 
To estimate the Righting Ann (GZ) for a given angle of heel, refer to the Cross Curves of Stability 
in Appendix C. Based on the trim displacement and angle of heel (9), detennine: 

• Righting Arm relative to the keel (KN) 

Estimate GZ: 

GZ = KN - KG sin (9) 

F.S Sample Calculation 

As an example, the Arrival Condition 1 0% Consumables Full Cargo will be re-calculated, using the 
enclosed hydrostatics and cross curves. (Note that the answer will not be precisely as calculated by 
GHS, due to simplifications of the hand calculations method.) 

(A) 

Item 
Weight 

(LT) 
(1) 

Lightship 1029.65 
Crew and Effects 5.00 
Stores and 

0.60 
Provisions 
Machinery Space 5.00 
CARGO 66.00 
No1. DB.S 5.66 
DUMP.P 23.99 
DUMP.S 23.98 
DAYTANK.C 27.88 
LUBOIL.P 1.20 
FW.P 2.19 
FW.S 2.10 
AFI'PEA.K.C 20.82 
SWGE.P 1.66 

Total 1215.67 

F.S.l Trim and Draft 

LCF Draft 

LCG 

LCB (Appendix B) 
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(B) (C) (D) (E) 

LCG (Ft) 
L-Mom 

TCG(Ft) 
T-Mom 

{LT-Ft) (LT-Ft) 
(2) (1) X (2) (3) (1) X (3) 

-8.52 -8772.62 -0.02 -20.59 
0.00 0.00 0.00 0.00 

12.00 7.20 -5.00 -3.00 

-89.00 -445.00 -6.00 -30.00 
49.50 3267.00 -0.50 -33.00 
49.11 278.0 2.15 12.2 
-3.75 -89.96 -15.21 -364.89 
-3.75 -89.92 15.14 363.06 

-10.51 -293.02 -0.08 -2.23 
-68.00 -81 .60 -7.29 -8.75 
15.20 33.29 -9.28 -20.32 
15.09 31 .69 8.24 17.30 
-76.26 -1904.97 -0.30 -7.49 
34.99 58.08 -2.52 -4.18 

-6.32 -8279.8 -0.08 -114.1 

= 11.64 ft at LCF 

= -6.32 ft aft of Amidships 

= -6.74 ft aft of Amidships 

(F) (G) (H) 

VCG (Ft) 
V-Mom 

FSM 
(LT-Ft) 

(4) _(1) X (4) (5) 
17.58 18101.25 
29.36 146.80 

14.42 8.65 

14.00 70.00 
12.50 825.00 
2.78 15.7 8.1 
6.40 153.54 27.10 
6.40 153.47 27.10 
14.09 392.83 78.30 
11.86 14.23 1.80 
3.78 8.28 41.20 
3.78 7.94 37.80 
7.35 183.60 154.9 
5.66 9.40 0.80 

16.5 20074.9 377 
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BG = LCG- LCB = 0.42 ft 

Trim Mom = BG x Disp = 510.6 ft 

Momentlln trim = 126.56 ft -LT/in 

Trim = 4 in ; 0.33 Ft by Aft 

LCF (Appendix B) = 8.67 ft aft of Amidships 

0.33(187/2- -8.67) 
Draft at F.P. = 11.64- 1.5 + = 10.3 ft 

187 

0.33(187/2 + -8.67) 
Draft at A.P. = 11.64 + 1.5- = 13.0 ft 

187 

F.5.2 GM 

Using the displacement, find the KMT from the hydrostatic curves (Appendix B) and use it to 
calculate GM as follows: 

KMT = 19.37 Ft 
VCG = 16.5 Ft 
GMs (Solid) = KMT - VCG = 2.87 Ft 
FSC (FSM/Displacement) = 0.31 Ft 
GMf (fluid) = GMs - FSC = 2.56 Ft 

F.5.3 Development of Righting Ann Curve 

To determine large angle stability of the vessel at the Arrival Condition 10% Consumables Full 
Cargo, see the following: 

VCGr = VCG + FSC = 16.90 Ft 

Angle 0° sin0 

10 0.174 

20 0.342 

30 0.500 

40 0.643 

Area to 30 Degrees 

Angle0° GZ 

KN 

3.38 

6.72 

9.90 

12.75 
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KGsin0 

2.935 

5.780 

8.450 

10.863 

GZ = KN - KGsin0 
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0 
0 0 0.00 X 1 = 0.00 

0 10 0.45 X 3 = 1.48 

0 20 0.94 X 3 ~ 2.82 

0 30 1.45 X 1 = 1.45 

D 
5.61 

Area R 3/8 X 10 X 5.61 Q 
0 ~ 21.02 Ft-Deg 

D Area to 40 Degrees 

Angle0o GZ 

D 0 0.00 X 1 = 0.00 
('\ 

10 0.45 v X 4 = 1.78 
D 20 0.94 X 2 := 1.88 
8 

30 1.45 4 5.80 X = D 
J 40 1.89 X 1 = 1.89 

J 11.35 

D Area = 1/3 X 10 X 11.35 

0 = 37.83 Ft-Deg 
D 
D 
D 
8 
J 
8 
D 
~ 
J 
D 
D 
D 
J 
J 
f) 

D 
J 
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APPENDIX G- GLOSSARY OF TERMS AND ABBREVIATIONS 

Aft In, near, or toward the stem of the boat 
Baseline The lower virtual horizontal reference plane of the boat from which 
(BPL) vertical dimensions are measured. Inside of the boat's hull at the keel 

plate on the centreline running forward and aft. 

Beam 

BML 

BMT 

BoK 
Bow 
Bulkhead 

CB 

CP 

CWP 

ex 

Deck 

DISPL 

Downflooding 

Draft (Draft) 

Even Keel 

Forward 
Freeboard 

FSM 

FSC 

Used for calculation purposes. 

Maximum width of the hull measured between the inboard surfaces of the 
side shell (hull) plating of a boat 
Height of the Longitudinal Metacentre above the boat's centre of 
Buoyancy. Used for calculation purposes 
Height of the Transverse Metacentre above the boat's centre of Buoyancy. 
Used for calculation purposes 
Datum line for measurement of drafts at draft marks. 
Front of the boat 
Any vertical partition which separates different compartments or spaces 
from one another. 
WTB -Water Tight Bulkhead 
NWTB-Non-Water Tight Bulkhead 
Block coefficient 
Used for calculation purposes. 
Prismatic coefficient 
Used for calculation purposes. 
Waterplane area coefficient 
Used for calculation purposes. 
Midship section coefficient 
Used for calculation purposes. 
The plating supported on any level of beam structure in the hull or house 
structure. 
Displacement. The quantity or weight of fluid the boat displaces, which in 
tum, is always equal to the weight of the boat and all it contains. 

The point at which water can first enter the interior (non-draining) part of 
the boat 
Vertical distance from the waterline to the lower reference of the boat at a 
specific reference point along the length of the boat (eg: fwd draft, aft 
draft, midship draft. Also the depth of water needed to float a boat. 
When the draft of a boat fore and aft are the same, or in this case, the keel 
is horizontal. Also, when the boat is not heeled to port or starboard. 

In, near, or toward the bow of the boat 
Distance from the waterline to lowest point of the boat, at it's side, where 
water could come onboard 
Free Surface Moment. The effect of an entrained fluids surface inertia on 
the ability of a boat to right itself. Used for calculation purposes. 

Free Surface Correction 
Used for calculation purposes. 
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GMT Transverse Metacentric height. The height of the Transverse Metacentre 
above the boat's center of Gravity. Used for calculation purposes. 

Heel 

Hull 

Hull WS 
Keel 

KG 

KML 

KMT 

LCB 

LCF 

LCG 

Master 
(Operator) 

Angular Inclination of the boat about the longitudinal (front to back) 
centreline plane either to port or to starboard. 

The structural body of a boat; including shell plating, framing, decks, 
bulkheads within this envelope 
Hull Wetted Surface 
The principal forward and aft component of the boat' s framing, located 
along the centerline of the bottom. 
Height of the centre of gravity above a given reference, in this case, 
baseline. 
Used for calculation purposes. 
Height of the Longitudinal Metacentre above a given reference, in this 
case, baseline. 
Used for calculation purposes. 
Height of the Transverse Metacentre above a given reference, in this case, 
baseline. 
Used for calculation purposes. 
Longitudinal Center of Buoyancy. The longitudinal distance from the 
center of the volume of water displaced by the boat's hull to a detennined 
reference plane. LCB in the Intact and Damaged Static Stability 
Conditions is referenced to the midship (middle between front and back) 
plane of the boat. 

Longitudinal Centre of Floatation. The longitudinal distance from the 
point in the boat's waterplane through which the axis of rotation passes 
when the boat is inclined in the forward and aft direction (front to back) to 
a determined reference plane. LCF in the Intact and Damaged Static 
Stability Conditions is referenced to the midship (middle between front 
and back) plane of the boat [positive (+'ve) forward, negative (-'ve) aft.] 
Used for calculation purposes. 

Longitudinal Center of Gravity. The longitudinal distance from the center 
of gravity of an object to a determined reference plane. LCG in the Intact 
and Damaged Static Stability Conditions is referenced to the midship 
(middle between front to back) plane of the boat [positive (+'ve) forward, 
negative (-'ve) aft]. 
Used for calculation purposes. 
The person who is responsible for the operation of the boat and ensures 
that all crew and supernumeraries are trained to the appropriate level. The 
person who is in charge of the boat during an emergency incident. 
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Metacentre 
(M) 

Midships 

MCT1 

Pitching 

Port 

RA(also GZ) 

RAArea 

Rolling 

SPGR (sg) 

Starboard 

Stem 
TCB 

TCG 

Tonnage 
(Gross or Net) 

TPI 

The point where the line of the buoyancy force of the boat in the heeled 
position intersects the line of the buoyancy force of the boat in the upright 
position, usually on the boat's vertical centreline plane. 

Approximately in the location equidistant from the bow and stem (front 
and back) of the boat. 
Moment to Change Trim 1 unit (1 inch or 1 em). 
Used for calculation purposes. 
The dynamic motion of the boat as it rocks back and forth from forward 
(front) end to after (back) end about the midship (middle) line of the boat. 

Left side of the boat when standing on deck looking forward. 

Righting Arm. The lever arm of the righting moment (torque) used by the 
boat to right itself. 
Used for calculation purposes. 
Righting Ann Area. Indicates the amount of energy required to heel the 
boat to a given angle of heel, and in turn, return the boat back to the 
upright position. 
Used for calculation purposes. 
The dynamic motion of the boat as it rocks from side to side about the 
longitudinal (front to back) centerline of the boat. 
Specific Gravity. The ratio of the density of a material to the density of 
freshwater (sg of seawater= 1.025). 
Used for calculation purposes. 
Right side of the boat when standing on deck looking forward. 

Back of the boat 
Transverse Center of Buoyancy. The transverse distance from the center 
of the volume of water displaced by the boat's hull to a determined 
reference plane. TCB in the Intact and Damaged Static Stability 
Conditions is referenced to the forward to aft (front to back) vertical 
centerline plane of the boat [positive (+'ve) to starboard, negative (-'ve) to 
port]. 
Used for calculation purposes. 
Transverse Center of Gravity. The transverse distance from the center of 
gravity of an object to a detennined reference plane. TCG in the Intact 
and Damaged Static Stability Conditions is referenced to the forward to 
aft (front to back) vertical centerline plane of the boat [positive (+'ve) to 
starboard, negative Fve) to port]. Used for calculation purposes. 

A volume measurement of 100 cubic feet (2.832 m3
). 

One (1) tmmage unit equals 1 00 cubic feet or 2.832 m3 

Used for calculation purposes. 
Weight per unit of immersion. The weight (in tonnes or long tons) of fluid 
displaced by the boat sinking 1 unit (1 inch or 1 em) into the fluid. Used 
for calculation purposes. 
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Trim Defines the longitudinal (front to back) inclination of the boat. The 
difference between the forward and aft (front and back) Drafts at defined 
reference points. 

VCB Vertical Center of Buoyancy. The vertical distance from the center of the 
volume of water displaced by the boat's hull to a determined reference 
plane. VCB in the Intact and Damaged Static Stability Conditions is 
referenced to the baseline [positive (+'ve) upward, negative (-'ve) 
downward]. 
Used for calculation purposes. 

VCG Vertical Center of Gravity. The vertical distance from the center of 
gravity of an object to a determined reference plane. VCG in the Intact 
and Damaged Static Stability Conditions is referenced to the baseline 
[positive (+'ve) upwards, negative (-'ve) downwards). 
Used for calculation purposes. 
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