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ADDENDUM
SOLICITATION NAME: 2019 DRYDOCK & REPAIR R/V
SOLICITATION NO.: RFP110356257SF OCEANUS
ADDENDUM NO.: 3 DUE DATE AND TIME: JANUARY 4, 2019, 1:00 PM PT
DATE: DECEMBER 21, 2018 PROCUREMENT ANALYST: SHANNON FANOURAKIS

The solicitation named above is hereby modified as follows:

1. Attachment 1 to Exhibit A “Specifications for the 2019 Drydocking and Repair of the Oregon State
University Research Vessel Oceanus”: Iltem No. 107 Tailshaft, Rudder & CPP, [5] Statement of Work,
first paragraph is modified to read as follows:

All activities concerning the tailshaft and propeller will be accomplished under the direction of a qualified
technical representative furnished by the Contractor. (Sound Propeller Systems and Rolls-Royce Naval/Marine
Systems are the approved technical representatives for work on the Bird-Johnson Controllable Pitch Propeller
system. Due to their long experience with this particular vessel’s system, Sound Propeller is the Owner’s
preferred technical representative and will be performing an informational check prior to vessel departure for
the yard.) The Contractor shall provide all labor and materials (other than that shown as Owner-Furnished) to
perform the work identified below:

2. Add the attached documents:

e International Load Line Certificate
e UT Test Results
e T&S Booklet

The following questions were received with regard to the solicitation named above. OSU has provided
answers below to each question, but the RFP or contract documents have not been modified as a
result.

1. What square footage will need cleaning and spot-priming in Item 109 (Potable Water Tanks?
Answer: 24 square feet, non-contiguous.

2. Are the Potable Water Tanks open for inspection?
Answer: No.

3. Is the chain locker available for inspection?
Answer: Can be opened, but chain cannot be removed without drydocking.
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4. Will rolling addenda be issued over the course of the Q&A period (ending 28 Dec 18)?
Answer: Yes, as possible given the holiday season.

5. Will the ship need to be shifted and re-blocked for underwater hull painting?
Answer: No. Blocking plan rotates to different positions each drydocking to pick up those areas that were
previously blocked.

6. Are the heat exchangers in Item 114 the same units removed and reinstalled in previous drydockings?
Answer: Yes.

7. Is any deck gear to be worked on?
Answer: None specified at this time. ABS will require witnessing of anchor windlass in operation when chain is
returned to locker.

8. Will spool pieces be required in place of valves when painting seachest crossover pipe (Item 109)?
Answer: Yes. This is in the written specification for this item.

9. A shipyard still has a crate of OFM parts for Item 108 (Bow Thruster) from the previous dry-docking. Should
these be returned prior to award?
Answer: Yes. OSU will arrange for shipping ASAP.

10. Is there an estimated square footage and type of work for Item 202 (Steel Renewals)?
Answer: No. This item is intended to provide unit pricing in case of additional work found.

11. Islagging on heat exchanger piping known to contain asbestos?
Answer: No. Lagging was replaced at previous drydocking. See 5.8.6 of the General Specification.

12. Is lead paint present in any part of the ship?
Answer: Yes. The underside of most steel decks and associated structure (below 01 level) is coated with “red
lead” (original paint from 1975.) See 5.8.6 of the General Specification.

13. Will OSU be subcontracting any work in the current specifications independently of the shipyard?
Answer: No. All subcontractors for the current specified work will be contracted by the shipyard. Note that this
does not alter the terms in 5.14 of the General Specification.

14. Will “if needed” Owner Furnished Material be ordered and shipped by OSU?
Answer: Yes.

15. Will tank levels be known and provided at arrival at the yard?
Answer: Yes.

16. Are Marine Technicians subcontractors?
Answer: No. They are OSU Ship Operations personnel.

17. Who is responsible for removing interferences (cabinetry and contents) to access the #11 Port ballast
water tank?
Answer: OSU will remove.

18. Are broken tank cover studs (discovered or broken during tank opening) included in the current
specification?
Answer: No. Stud repairs/replacements, if needed, will be dealt with through the Change Order process.

19. Can a standard PDF of the written specifications be provided in addition to the scanned copy on the
Business Opportunities site?
Answer: Yes. This will be emailed to Proposers in a separate email



20. RFP Section 4.01 Minimum Qualifications: It is required to provide “documented history of compliance”
and “documented experience with managing.” What documents are you referring to and/or prefer to be
provided?

Answer: There are no specific documents required. However Proposers must submit enough information to
show a history of compliance and experience, e.g. examples and/or company documents showing compliance
history and experience.

21. RFP Section 4.02 Preferred Qualifications: What is “documented history?” What documents are you
referring to of us successfully drydocking research vessels?

Answer: There are no specific documents required. However Proposers should submit enough history to
show their history of successfully drydocking research vessels, e.g, examples.

22. RFP Section 5.02 Required Submittals: What is Section 3? Are you referring to Exhibit A Sample
Contract/Statement of Work? In what format do you need to see it? As a statement?

Answer: Section 3 is the Statement of Work which includes Exhibit A Sample Contract and Attachment 1 to
Exhibit A. There is no particular format required, however proposers must include enough information to show
that they can meet what is included in the specifications and requirements.

23. Could you please provide the below information?:

e Sea valve list for item 106 (Appendix B)
Answer: The valve list is already included in RFP Addendum 2

o Alist for all the fuel and ballast tank vent valves for item 105 (size and type would be helpful)
Answer: The tank vent valves (ballast tanks don’t have ball check valves) are listed on page 7 of the
attached document titled “ABS LL-11-D”

e Tank list (a list of all the tanks and their sizes) for item 105
Answer: Tanks and their locations and capacities are in the attached T&S booklet

e Could you please provide the actual size for the underwater body area?
Answer: 8500 square feet is a reasonable approximation. Actual is not available.

¢ Do we need to include an ABS costs for surveys or will owner be working directly with them?
Answer: Item 105 specifies in [5] that the yard will contract with ABS for the survey.

Entities are not required to return addendums with their offers but are responsible to make themselves aware
of, obtain and incorporate into their final offer any information contained in addendums. Failure to do so may
make the offer non-responsive and cause it to be rejected.



Particulars of Ship

INTERNATIONAL LOAD LIt

ISSUED UNDER THE PROVISIONS OF THE INTERNATIONAL CONVENTION ON L
1988 RELATING THERETO UNDER THE AUTH

UNITED STATES OF
Commandant, U.S. Cc

American Bureau of S

hipping

Certificate No.:

Peadweaiahi-
gritr

7529631-2551035-002

NE CERTIFICATE

AMERICA
vast Guard

(Organization Authorized)

OAD LINES, 1966, AS MODIFIED BY THE PROTOCOL OF
ORITY OF THE GOVERNMENT OF

. Distinctive Number . Length(L) as defined in IMO
Name of Ship or Letters Port of Registry article 2(8) Number '
OCEANUS WXAQ Newport, OR 158 Feet 4-3/4 Inches 7603617

Freeboard assigned as: New Type of Ship: Type B'Increased

Freeboard from Deck Line 3 Feet 2-7/8 Inches Load Line
Tropical N/A (T) N/A above (S)
Summer N/A S) ‘ Upper edge of line through center of ring
Winter N/A W) N/A below (S)
Winter North Atlantic N/A (WNA) N/A below (S)
Timber tropical N/A (LT) N/A above (LS)
Timber summer N/A (LS) N/A above (S)
Timber winter N/A (LW) N/A below (LS)
Timber winter North Atlantic N/A (LWNA) N/A below (LS)
Allowance for fresh water for all freeboards other than timber 3-1/2 Inches
For timber freeboards N/A
The upper edge of the deck line from . 3
Wwhich these freeboards are measured is: _ OPPOsite The Top of Upper Steel ; deck at side.

LT
LS

LW

LTF

LF

TF

THIS CERTIFICATE IS VALID ONLY SO LONG AS THE OPERATING
RESTRICTIONS IN THE VESSEL'S STABILITY LETTER, ISSUED BY
THE USCG MARINE SAFETY CENTER AND DATED 15 MARCH 2007
ARE OBSERVED.

WNA

" In accordance with the IMO Ship Identification Number Scheme, adopted by resolution A.600(15).
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02K Rev 1
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Certificate No.: 7529631-2551035-002
THIS IS TO CERTIFY:
1. That the ship has been surveyed in accordance with the requirements of article 14 of the Convention.

2. That the survey showed that the freeboards have been assigned and load lines shown above have been marked in accordance
with the Convention.

2
This certificate is valid until 06 March 2019

Subject to the annual surveys in accordance with article 14(1)(c) of the Convention.

Completion date of the survey on which this certificate is based: 25 March 2014

Issued at San Francisco, CA USA G

25 March 2014 !
NOTES: Date of issue Surveyor, American Bureau of Shipping

1. When a ship departs from a port situated on a river or inland waters, deeper loading shall be permitted corresponding to the weight
of fuel and all other materials required for consumption between the point of departure and the sea.

2. When a ship is in fresh water of unit density the appropriate load line may be submerged by the amount of fresh water allowance
shown above. Where the density is other than unity, an allowance shall be made proportional to the difference between 1.025 and
the actual density.

3. ltis the owner's responsibility to furnish the master with approved information and instructions for loading and ballasting this vessel
to provide guidance as to stability of the vessel under varying conditions of service and to avoid unacceptable stresses in the
vessel's structure, as defined in 46 CFR 42.09-1.

4. The Winter North Atlantic Load Line applies only to vessels of 328 ft. in length or less, which enter any part of the North Atlantic
Ocean during the winter months as defined by the Load Line Regulations in 46 CFR 42.30-5 and 42.30-35. The periods during
which the other seasonal load lines apply in different parts of the world are sated in the Load Line Regulations 46 CFR 42.30-5 to
42.30-30, inclusive.

5. This Load Line Certificate will be cancelled by the Commandant, U. S. Coast Guard, if...

a) The annual surveys have not been carried out with three months either way of each anniversary date of the
certificate.

b) The certificate is not endorsed to show that the ship has been surveyed as indicated in (a).

c) Material alterations have been made to the hull or superstructures such as would necessitate the assignment of an
increased freeboard.

d) The fittings and appliance for the protection of the openings, guardrails, freeing ports, or the means of access to the
crew's quarters have not been in as effective a condition as they were when the Certificate was issued.

e) The structural strength of the ship is lowered to such an extent that the ship is unsafe.

6.  When this Certificate has expired or been cancelled, it must be delivered to the Assigning Authority.

2 Insert the date of expiry as specified by the Administration in accordance with article 19(1) of the Convention. The day and the month of this date
correspond to the anniversary date as defined in article 2(9) of the Convention, unless amended in accordance with article 19(8) of the Convention.

88 USA LL 02K Rev 1 Page 2 of 4




Certificate No.: 7529631-2551035-002

ENDORSEMENT FOR ANNUAL SURVEYS

THIS IS TO CERTIFY that, at an annual survey required by article 14(1 (c) of the Convention, the ship was found to comply with
the relevant requirements of the Convention.

Annual Survey: Signed:

Place:

Date:

Annual Survey: Signed:

Place: NQu.)Pcr-JV‘ OTZ
Date: 22 Feba hacy 7O
& / J

Annual Survey: Signed:

Place:

Date:

Annual Survey: Signed:

ANNUAL SURVEY IN ACCORDANCE WITH ARTICLE 19(8)(c)

THIS IS TO CERTIFY that, at a survey in accordance with article 19(8)(c) of the Convention, the ship was found to comply with the
relevant requirements of the Convention.

Signed:

Surveyor, American Bureau of Shipping
Place:

Date:

Endorsement to extend the certificate if valid for less than 5 years where article 19(3) applies

The ship complies with the relevant requirements of the Convention, and this certificate shall, in accordance with article 19(3) of the

Convention, be accepted as valid until

Signed:

Surveyor, American Bureau of Shipping

Place:

Date:

88 USA LL O2K Rev 1 Page 3 of 4




Certificate No.: 7529631-2551035-002
-Deadweight:0,
Endorsement where the renewal survey has been completed and article 1 9(4) applies
The ship complies with the relevant requirements of the Convention, and this certificate shall, in accordance with article 19(4) of the
Convention, be accepted as valid until

Signed:

Surveyor, American Bureau of Shipping

Place:

Date:

Endorsement to extend the validity

of the certificate until reaching the port of survey or for a period of grace where article 1 9(5) or 19(6)
applies.

This certificate shall, in accordance with article 19(5)/19(8)* of the Convention, be accepted as valid until

Signed:

Surveyor, American Bureau of Shipping

Place:

Date:

Endorsement for advancement of anniversary date where article 1 9(8) applies

In accordance with article 19(8) of the Convention, the new anniversary date is

Signed:

Surveyor, American Bureau of Shipping

Place:

Date:

In accordance with article 19(8) of the Convention, the new anniversary date is

Signed:

Surveyor, American Bureau of Shipping

Place:

Date:

88 USA LL O2K Rev 1 Page 4 of 4




INTERNATIONAL
¥ INSPECTION

Specialists in Nondestructive Examination

All drawings, specifications, and copies thereof furnished by International Inspection, Inc. (hereafter, “the Work
Product”} are and shall remain the property of International Inspection, Inc. The Work Product is to be used only
with respect to work on the vessel/project listed above (hereafter, "The Project”) and is not to be used on any other
project or delivered to any person or entity not directly involved with The Project. Submission or distribution of the
Work Product to meet official regulatory requirements for other purposes in connection with The Project is not to be
construed as publication in derogation of International Inspection, Inc.’s common law copyright or other reserved
rights to Work Product.

Copyright (c) 2017 International Inspection, Inc.

Seatfle: 3229 S. 148" Street, SeaTac, WA 98168 Phone: 206/766-8180 Fax: 206/766-8186
Portiand: 10521 N. Lombard Streef, Portland, OR 97203 Phone; 503/283-2668 Fax: 503/283-7656
Qakland: 1813 Clement Ave., Bldg 24, Alameda, CA 94501 FPhone: 510/748-0964 Fax: 510/748-9874
Los Angeles: 10600 Pioneer Blvd., Unit A, Santa Fe Springs, CA 80670 Phone: 562/844-3166 Fax: 562/944-3114
San Diego: 2704 Transportation Ave., Unit C, National City, CA 91950 Phone. 619/512-5858 Fax: 619/512-5859

www.iinspect.com W ReportCorer E—Paga $ 12




INTERNATIONAL
INSPECTION

Specialists in Nondestructive Examination

oAl i ARy
SR\ Auhse 2

Ultrasonic thickness measurements were obtained for Oregon State University on the vessel
RV OCEANUS on February 10™ — 14™ 2017 at Bay Ship and Yacht in Alameda, California.
The owners were represented by Mr. Tom Mattoon. The survey was conducted by International

Inspection personnel.

EXTENT OF SURVEY

The following items were ultrasonically gauged:

e ALL EXPOSED DECKS.

¢  WIND AND WATER STRAKES,

¢ GIRTHBELTS AT FRAMES:
o 27.5,345,615

FORE PEAK INTERNALS.

BOTTOM PLATING.

SEACHESTS.

SUSPECT AREAS:

0 BOW THRUSTER FLAT.

o COoo0

STERN TUBE.

RESULTS OF SURVEY

BOW THRUSTER “SLEEVE”.
BOW THRUSTER “U” PIPE,
CHAIN LOCKER FLAT.
ENGINE ROOM PIPING.

The results are shown within the following report.

Respectfully submitted,

INTERNATIONAL INSPECTION, Inc.

i

T —
. -’t/.,/,/ziw- PP S

Wilbert Ramirez,

Level II Technician
Al439

Seatile « Portland

www.iinspect.com

« Oakland » Los Angeles

San Diego

it Report Covar { = Page 2 of 2
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INTERNATIONAL INSPECTEON, INC.
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INTERNATIONAL [NSPECTION, INC.
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' I NTERNATIONAI, INSPECTION, INC.

BULKHEAD 4
(LOOKING AFT)

3.5
0.31 R
03y PORT

| MAIN DECK

0.44
©"%)

FRAME 2
(LOOKING FORWARD)

NOTE:

ALL BULKHEAD 4 PLATING .3125" UNLESS NOTED OTHERWISE.
ALL VERTICAL BULKHEAD STIFFENERS .3125"L.

ALL SIDE SHELL ,4375"PL¥ UNLESS NOTED OTHERWISE.

MAIN DECK .31257PLT.

ALL FLAT BAR STIFFENERS .Z5"PLT.

ALL FRAME 2 PLATING .25"

ALL VERTICAL FRAME STIFFENERS .25"L.

F8 = FLAT BAR STIFFENER.

W = WEB, F = FLANGE.

FORE PEAK TANK - BULKHEAD 4 & FRAME 2

VESSEL: OCEANUS DESCRIPTION: VIEWED AS NOTED

bRAWN BY: Q.TRAPP s # aLa3e lowe # BHD 4 & FRM 2 .11 )|oaTe: FEBRUARY 2017




INTERNATIONAL INSPECTION, INC.

BOW THRUSTER

D.44 160
(0 %) (0 =)

1.00 | .
(0 %)

0.43
(z %)

e 0.50
(0 %)

% 0%

0.43 © %) ©= 0.42

(2 %) (4 %)
044 ! 043

{o %) (2 %)

0.44 (0 %) 0.43
% (2 %)

0.42 CSHEQST grﬁ:L\ST 0.43 T
(4 %) s s (2 %) - FRAME 25

CONT'D ON."BTM PLT MID”

¢

NOTE:
BOTIOM PLATE .4375"PLT,
SKEG 1.CC"PLT.

BOTTOM PLATE - FORWARD SECTION

% | VESSEL: OCEANUS DEscrIPTION: PLAN VIEW - PAGE 1 OF 3

DRAWN BY: Q.TRAPP 208 # A1439 lows # BTM PLT FWD .14 ||0ATE: FEBRUARY 2017




NOTE:

INTERNATIONAL |NSPECTION, INC.

5.5, : " . 5.5,
FORT CONT'D ON. "BTM PLY FWD St
7% 2 e P 043
0.43 0.43 (2 %) z %
(2 %) (2 %) L .00
43 0.43
{2 %) (z %)
0.44, 0.43 .00 0.44 0.43
(0 %) (2% 1° (0 %) (2 %)
F 700 T
— 0.43 | 043 Q.43 0.43 0,42
(94-4;) 7 7|2 %) 0 (2% (2 %) (+ %)
° 0501 o050 049
0 Z)| (07%) 0.50 -
(0% (2%
0.43_1 0.46.1_, l_0.44
(2 %) 0 %) %)
G| B0,
.50 0.50,
(G 7)1 (0 %)
0.50 0.50
(0 %) (0 %)
0.50 1 0.51 0.49 10.48
0 Z) (0°%) (2 %) [4 %)
.49 0.50 | 0.45 0.45 . o). 0.44
(2 %) (0 %) (0 %) ©on (2% (0 %)
S0P o ] 0.43
(%.579) (2 %)
0.49] 0.50 g
0.43_1. .. 0,99
% 2 %) {0 %) )
0,43 0.42] 0.43 0.42 G.43
(2 %) (4 %} {2 %) (4.%) 2 A1 1 043
en O
0.43 .1, 0.42 0.42 0.43 .44 1. B.42
(2 %) (4 % (# %) Gz e% (4 =)
0.43_1. A 0.4z
(2 %) (2 %)
0.42 L. ot 0.43
{4 %) (2%
0.41 0.43 0.42 0.41
(6% (2% (* % |(6'%
1.00 L,
(0 %)

0.43 1. 0.43] 0.41 0.45 0431 | n.43
@ %) (z %) (6 %) 0% = 0% |@% @ %)
0431 D42 0.41 Q.45
040_|. (2 ) (4 @00 L. (6% 2% | gas
(9" %) (0 %) (0 %)
1.00 L.

{0 %)

CONT'D ON. "BTM PLT AFT"

BOTTOM PLATE .4375"PLT UNLESS NOTED OTHERWISE.

KKEEL 1.00"PLT.

|vess: OCEANUS

BOTTOM PLATE - MIDDLE SECTION

DESCRIPTION: PLAN VIEW - PAGE2 OF 3

prawn BY: Q.TRAPP

|| JoB # A1439

owe # BTM PLT MID

1.4 ||DATE: FEBRUARY 2017




R INTERNATIONAL INSPECTION, INC.

100 CONT'D ON. "BTM
_____ | L ¢ R s
"~ i / |
J 042 5“"/3 iu’/w/rtfz [V Lrve 4543073
4 o %) LIS (2 Y9 %
FWD AR 0.46 0.50 5 EEYENNR
(PesAs8he
%(2 %} 0.43 g
0.43_| [0.43 @ ol oo
0.41(6 %) .
2 %) N2 AT Ganie %5 0416 %) |2 #0432 %)
0.43 0.43 0.41(6 %) 0.43
2% {2 #z} -1.00(0 %) 2%
0.40 G.41
(¢ % 6737 (6 %)
. IS
0.40 : 0.40
(9 % (1 %) {9 %)
%)
0.37 : ) 0.37
{1 %) (1 =
0.35
(4 %)
0.37 0.37
{1 % (1%
1,00
© %
0.37
(1 %)
LML LIBTELTL
077 7 :
0% 0742 %
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0.35 0.36 0.37 0.38
(7 %) (4 %} (1 %) {0 %}
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s L
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Ao
NOTE:
BOTTOM PLATE .375"FLT UNLESS NOTED OTHERWISE.
KEEL 1.00"PLT.
BOTTOM PLATE - AFT SECTION
VESSEL: OCEANUS DESCRIPTION: PLAN VIEW - PAGE3 OF 3
DRAWN BY: Q.TRAPP ls06 # A1439 bW § BTM PLT AFT .|| oAE: FEBRUARY 2017




INTERNATIONAL INSPECTION, INC.

FRAME 24
(LOOKING AFT)

A (BHD

NOTE:
ALL SEA GHEST FLATING .50".

9" X—HEAVY PIPE (50" WALL THICKNESS).
BOTTOM PLATING .4375"PLT.

N/A = NOT ACCESSIBLE AT TIME OF SURVEY.

SEA CHEST PIPING SCHEDULED FOR REPLACEMENT.

WD FHD FwD
(P) L-GIRDER SEACHEST CAP (P) L—BHD
(LOOKING QUTBD) (PLAN VIEW) (LOOKING INBD)
0,44
0.48 :
&% &% N S
0.45
(10% N/A
0.48
(¢ %) 9 O / \

i 1 i |
FRAME FRAME FRAME FRAME
25 24 24 25
FRAME 25

(LOOKING FWD)
(P} /\/
L-BHD
FWD

SEA CHEST PIPING
(LOGKING OUTBGARD}

N/A N/A  N/A

\ ]

TOP  0.48(4 %)
8IM  0.40(2 %)
INBD 0.49(2 %)
OUTBD 0.50(0 %)

/MB

0.4

[

FRAME
24

0.43

(z %
‘l [

FRAME
25

k.

—BOTTOM SHELL

\:‘l

vesse. OCEANUS

SEA CHEST (PORT SIDE)
pESCRIPTION: VIEWED AS NOTED

DRAWN BY: Q.TRAPP " JoB # A1439

ows # SEA CHEST (P) 1. ||oaTE: FEBRUARY 2017




FWD

{(S) L—BHD
(LOOKING INBD)

0.48
(4 %) T
24"
0.48
(2 7)
[ [
FRAME FRAME
24 25

NOTE:

ALL SEA CHEST PLATING .50".

9" X—HEAYY PIPE {.50" WALL THICKNESS).
BOTTOM PLATING .4375"PLT.

N/A = NOT ACCESSIBLE AT TiME OF SURVEY.

INTERNATIONAL INSPECTION, INC.

FRAME 24
(LOOKING AFT)

SEA CHEST PIPING SCHEDULED FOR REPLACEMENT,

FYD WD
SEACHEST CAP (P) L—GIRDER
(PLAN VIEW) (LOOKING OQUTBD)
0.47 0.48
(6 %) {4 %)
0.50
® Ol o4 Jo»
(4 %)
| 1
. FRAME FRAME
22" —§ 25 24
FRAME 25
{LOCKING FWD)
FWD
SEA CHEST PIPING
(LOOKING QUTBOARD)
N/A N/A N/A

TOP  0.49(2 %)
BIM  0.49(2 %)
INBD 0.50(C %)
CUTBDO.43(2 %)

/
3

: i r -7 — BOTTOM SHELL

FRAME
25

\

vsse. OCEANUS

SEA CHEST (STARBOARD SIDE)
DESCRIPTION: VIEWED AS NOTED

OrawN BY: Q.TRAPP ”JOB # Al439

bwe # SEA CHEST (S) ,.1||owE: FEBRUARY 2017




INTERNATIONAL INSPECTION, INC.

— BULKHEAD 6
4
(127)
I T e T T T T — FRAME 7
{14%)
0
° S48 )
{12%)
0.43 548
(14%) s ,BOW THROSTER — FRAME 8
7 SUPPORT PLATE
507
%)
S
0| 7/
0.50,
© A - FRAME 9
-1 gow THROSTER = — FRAME 10
SUPPORT PLATE

S

————— ——— FRAME 11

‘I _| I_ — BULKHEAD 12

157 ] ¢

18" —|
NOTE:
ALL PLATING .50".
GREEN = SUBSTANTIAL WASTAGE.
F2771 = RENEWED FLATE.

BOW THRUSTER TANK TOP
wsse:. RV OCEANUS

DESCRIPTICN: PLAN VIEW

DrRAWN By: W. RAMIREZ

lsos # Atase

owe # BOW THRUST TT

11| oATE: FEBRUARY 2017




: INTERNATIONAL INSPECTION, INC.

1.01”

1.01"

1.02" ——m
1.02° 1.05"

1.18"

1.30"

1.35"

SEE DWG.
"BOW THRUSTER SLEEVE"

[ e o — FLAT

/A

—BOTTOM SHELL

NCTE:
NO ORIGINAL THICKNESS AVAILABLE AT TIME OF SURVEY.

VESSEL: R/V OCEANUS

BO

W THRUSTER U-TUBE

DESCRIPTION: LOOKING AT STARBOARD

DRAWN BY: W. RAMIREZ, lls08 # A1439

owe # U-TUBE

Vil fl DATE:

FEBRUARY 2017




: INTERNATIONAL INSPECTION, INC.

FORWARD PLATE
(LOOKING FORWARD)

—FLAT
45"
39"
PORT PLATE STARBOARD PLATE
(LOOKING OUTBOARD) 45" 45" {LOGKING OUTBCARD)
—FLAT —BS. ~ FLAT
e 43 43
45 39 40"
44"
AFT PLATE 45" 45"
(LOOKING AFT)
45"
-85, — FLAT —B.S.
35"
39"
.48" 46"
~B8S.
BOW THRUSTER SLEEVE

wsse: RIV OCEANUS DESCRIPTION: VIEWED AS NOTED

bRaw BY: W. RAMIREZ luos 4 ar439 pic ¢ BOW THRUSTER SLEEVE

11|l oATE: FEBRUARY 2017




INTERNATIONAL INSPECTION, INC.

NOTE:
NO ORIGINAL THICKNESS AVAILABLE AT TIME OF SURVEY.

ALL PERCENT WASTAGE BASED OFF OF NOMINAL THICKNESS.
ALL NOMINAL THICKESS .50"PLT.

FWD
0.40 0.40 0,41 0,41
(20%) (20%) | (18%) (18%)
O QO O O
0,41
(18%}
0.39 0.39
{727} | (22%}
O ONN®] Q
0.42
0.41 0.43 (16%)
(18%) (14%)
O oo O
I
0.41
(18%)
5
O O | O O &
040, | 0.41 0,44 0.44
{20%) |(18%) (12%) (12%)
i
5.5,
ST8D

¢

VESSEL: R/V OCEANUS

SUSPECT CHAIN LOCKER FLAT
DESCRiPTION: PLAN VIEW

DRAWN 5v: W. RAMIREZ l|s08 # A1439

owe # CHAIN LOCKER FLAT 1| oaTE: FEBRUARY 2017




FWOD
ELAN VIEW

5" DIAMETER PIPE
STANDARD PIPE

5" DIAMETER PIPE

GIRDER
PORT

ALL THICKNESS AS NOTED,

RED = EXCESSIVE WASTAGE.

GREEN = SUBSTANTIAL WASTAGE.

SCHEDULE 80 |
L L Tef 1
1 B @ _________ E— FRM 28
LAN_VIEW {8 |
) B |
|
|
N —FRM 2§
l
(0'437?) I
(0‘73% -‘—(0'33?) l
@ WAL !
e :— FRM 30
0,33 I
{12%) I
|
|
_________ |~ FRM 31
0.25 |
(5 |
|
|
| ! BHD 32
Ry GIRDER
s, PORT
NOTE:

INTERNATIONAL [INSPECTION, INC.

FWD
PLAN VIEW

4” DIAMETER PIPE
SCHEDULE 80 |

&

)

0.32
{15%)

03
" 5" DIAMETER PIPE
SCHEDULE BO

ey & e
X 5/1),"—1

&8
PRTI B0
(s2my "~ (%5177)

v COOLING WATER

018 | #(877) fu 018 FIPING
(57%) 52%) QOKING AFT

0,22
G| G

.29 0.3/ U 5 1]
) B e g

(207%)

- GRATING

VESSEL: R/V O CEANU S

SUSPECT ENGINE ROOM PIPING

DESCRIPTION: PLAN VIEW

DRAWN BY: W. RAMIREZ

” Jog # Al439

owe # SUSP ENG RM PIPING

11| oate: FEBRUARY 2017




FWD

SUSPECT STERN_ IUBE

PORT SIDE.— LOOKING AT STARBOARD

INTERNATIONAL INSPECTION, INC.

—~BOTIOM SHELL

2,10 3.00 7.80
(30%) (¢ %) (337}
1.68 2.00 2.00
(44%) (33%) {337}
- KEEL
FWD
SUSPECT STERN TUSE
STARBOARD._SIDE — LOOKING AT PORT
~BOTTOM SHELL
1.75 257 1.91
(427} (14%) (36%)
1,68 .56 2.00
{44%) {48%) (33%)

|

300 2.5
@7 &)

~KEEL

NOTE:

NO ORIGINAL THICKNESS AVAILABLE AT TIME OF SURVEY.
PERCENT WASTAGE BASED OFF OF NOMINAL THICKNESS.

ALL NOMINAL THICKNESS 3.00" PLT.
RED = EXCESSIVE WASTAGE.

vsse: RFV OCEANUS

SUSPECT STERN TUBE PLATING
DESCRIPTION: VIEWED AS NOTED

[ s0s # A1439

owe # SUSP STERN TUBFE, .. |[oATe: FEBRUARY 2017

DRAWN BY; W. RAMIREZ
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Revisions

Revision | # | Date Sheet Description
A 1 | 7M15/2004 | 13-15, Load Cases were revised to include updated information from
21-33 Reference 1 and 2.
2 9, 21-33 | Load Cases were revised to include new GM Required curves from
Reference 3,
3 9 Hydrostatics changed due to new hydrostatics model developed for
work related to References 3 & 4.
4 7 Crane guidance changed to reflect new cases and GM required curve,
B - 1 | 12/16/2005 Changed format of cases to match GSSP.
2 Revised Crane chart and guidance based on Reference 6.
3 Inserted Trim Change Diagram from Reference 7.
4 Inserted Liguid Loading Diagram from Reference 7, updated values

based on Reference 3.

Inserted Draft Mark reference drawing from Reference 7.

Inserted new General Arrangement drawings for better legibility.

7 Changed Length Between Perpendiculars to 165" to maich Reference
8.
C 1 | 2/14/2007 Lightship revised to include new KU Band Antenna and Mast
2 Load Cases revised to include new GM Required curves and new

antenna weight

References

1. RN Oceanus, Stability Test Data Report for test on 7 February 2004
2. Glosten Drawing 03125-02 R/V Oceanus Lead Ballast installation, Rev -
3. Giosten Report, R/V Oceanus Intact Stability, dated 12 July 2004

4. Trim & Stability Booklet for RV Oceanus, prepared by RAVE Technologies, Approved 20 January
1995

5. Tank Capacity Tables, PBI Drawing No. 9250-800-16, Dated 16 January 1976

6. Glosten Report, RV Oceanus, Crane Stability, Dated 14 October 2005

7. Trim & Stability Booklet for RV Oceanus, prepared by Gilbert, Approved 23 March 1976

8. Peterson Builders Drawing 9250-800-23, 165 Ft. Oceanographic Research Vessel Lines, Rev. B

9. Trim & Stability Booklet for R/V Oceanus, Rev. B, prepared by The Glosten Associates, Inc.,
Approved 24 March 2006

10. Glosten Drawing 07009-01, R/V Oceanus KU-Band Antenna Instaltation, Rev. -
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General Description

Vessel Characteristics

Length overall, Molded 177 -0"
Length on waterline 165' -0"
Length between Perpendiculars 165' -0"
Lightship displacement 7877717
Lightship VCG 15.27 abl
Lightship LCG 81.53 aft FR 0
{82.53 aft FP)
Breadth break Deck Molded 33 -0"
Depth to Break Deck Molded 17' -6"
Design Draft -above Base Line 12" -8"
' -at FWD Draft Marks 11'-61/2"
-at After Draft Marks 17'-8"
Power, Total Max. Continuous SHP 2800
Admeasured Data (1976)
Registered Dimensions
Length 158.8 fest
Breadth 30.0 feet
Depth 11.9 feet
Gross Tonnage 288.90 GT
Net Tonnage 214,00 NT
Official Number Not Documented {Public Vessel)
Builder Peterson Builders Inc., Sturgeon Bay, Wisconsin
Builders Hull No. 9259-1
Year Built 1975
Mid Life Modifications by Atlantic Dry Dock Inc., 1984, Jacksonville, Fiorida
Panama Canal Gross Tonnage 610,61
Suez Canal Tonnage 548.40
Loadline Data
Subdivision Loadline Center of disk is 3'-2 7/8" below top of steel upper deck.
R/ OCEANUS Date Sheet Rev
TRIM & STABILITY BOOKLET 2/14/07 | 342 [ C




General Notes

Objective

This booklet has been prepared to assist operating personnel in determining the vessel's operating
metacentric height {corrected GM), and draft for any condition of loading or operation so as to maintain
satisfactory trim and stability.

General Description

1.

2.

The loading conditions shown in the booklet cover the extreme operating range of the vessel.

The minimum allowable GM is shown plotted versus draft on sheet 12.

Operating Instructions

1. It shall be the master's responsibility to maintain the vessel in a satisfactory stability condition at all
times.

2. No fixed ballast or other such weights shall be added, removed, altered and/or relocated without the
authorization and supervision of the cognizant Officer in Charge, Marine Inspection.

3. Cross-connections, if installed, between port and starboard tanks shall be kept closed at all times
while underway.

4. Free surface shall be maintained at a minimum. Trim should be minimized, bearing in mind that the
loadline should never be submerged.

5. The vessel's bilges and voids shall be kept pumped to minimum content at all imes consistent with
pollution prevention requirements.

6. Permanent science outfit is included in Lightship {see sheet 21). Variable science equipment such as
stores, vans, portable cranes, power supplies, laboratory equipment, scientific personnel and their
effects should be added on the vessel's loading form.

7. Extreme care should be exercised when using the crane at sea especially in adverse weather
conditions. The guidelines on sheet 6 should be read and understood thoroughly.

8. The vessel shall not be operated at a draft greater than 14’ -3 3/8" molded. (16’ -8 7/8" mean keel).

9. Every effort should be made to determine the cause of any list before taking any action.

10. Any opening that could allow water to enter into the hull or deckhouse should be kept closed when
rough weather or sea conditions exist or are anticipated.

11. Deck freeing ports shall be maintained operable and completely unobstructed at all times.
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Instructions

Instructions for Computing Vessel Trim and Stability

1. A typical condition is calculated by determining the amount and location of carge on board, the weight
and location of fue! oil andfor ballast water, potable water, crew and effects, and stores. These
weights are entered into the weight column (for example, see sheets 22-36) and the distances of their
centers of gravity from a reference plane, entered into the appropriate column. The moment due to
the weight is the product of the weight and the distance from the reference plane center. The
moment calculated is entered into the appropriate moment column.

For this booklet the reference point is the intersection of a vertical line through the Forward
Perpendicular (FP), the center line, and the base line. The forward perpendicular is located at the
intersection of the stern and the 12' -6" design waterline. Frame 0 is located 12" aft of the FP.

2. The free surface moment (FSM) is included for all tanks and is used in the calculation when a tank is
not either empty or 100% full as follows:

¢ For tanks that are slack (less than 95% full) enter the maximum free surface moment.
o Fortanks that are empty (less than 5% full} enter O (zero) for free surface moment.
« Fortanks that are 100% full enter 0 (zero) for free surface moment.

e For other tanks enter the "full" free surface moment value. Full free surface is defined as the
free surface at 95% full with 5 degrees of heel,

« The following tanks should be considered slack in all loading conditions:

F.O. Day Tank (Gen)
1 F.0O. Main Eng Port
1 F.Q. Main Eng Stbd
L.O. Port

L.O. Stbd

Dirty Oil

Hydraulic Oil

Fresh Water Port
Fresh Water Stbd
Sewage Tank Port
Sewage Tank Sthd

3. The free surface (FSM), weights, vertical moment (Vmom), transverse moment (Tmom), and
longitudinal moment {Lmom), columns are summed to determine the values to be entered on the
totals line. The sum of the free surface, vertical, transverse, and longitudinal moment, columns are
divided by the sum of the weight column to give the free surface correction(FScorr), the VCG, TCG,
and LCG values respectively.

4. To determine the stability of the vessel, the displacement values from sheet 10 are used to find the
corresponding baseline draft and metacentric height (KMt). From the vessel's displacement (DISPL),
the draft {Tm) and transverse KM (KMt) can be interpolated from the hydrostatics chart on sheet 10.
These values should be entered on the work sheet in the appropriate boxes. The transverse
metacentric height (GMt) is the value of the VCG subtracted from the interpolated transverse KM
(KMt). The available GM (GMavail) is @ measure of the stability of the vessel. The available GM
(GMavail) is obtained by subtracting the free surface correction (FScorr) from the value of the
transverse metacentric height (GMt). The resulting available GM (GMavail) value must be greater
than the minimum acceptable GM (GMreq) values plotted on sheet 12, for the particular mean draft.

5. To determine the trim, first determine the longitudinal center of buoyancy (LCB), the longitudinal
metacentric height (KML) and the longitudinal center of flotation (LCF), from sheet 10, by interpolating
the value of the displacement (DISPL). The moment to trim one inch (MT1) is calculated. The
trimming lever (TL) is computed by subtracting the LCB from the LCG, and may be positive or
negative. The displacement (DISPL} times the trimming lever (TL) divided by the moment to trim one
inch (MT1) times 12 gives the trim (TRIM) in feet. A positive answer is a trim by the stern, a negative
answer is a trim by the bow.
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The draft at the forward perpendicular (TFP) is calculated by subtracting the result of (TRIM / LBP x
LCF ) from the molded draft {Tm) at the LCF. This result may be positive or negative.

The draft at the A.P. (TAP) is calculated by adding the trim (TRIM) to the draft at the forward
perpendicular (TFP).

The keel draft at the forward perpendicular is calculated by subtracting 13" from the draft at the
forward perpendicular (TFP).

The keel draft at midship is determined by computing the molded draft at midships and then adding 2’
5-1/2" as shown in the following formula;

Keel Draftat MP = Tm — { TRIM / LBP * (LCF — 82.5) ) + 2’ 5-1/2"

The keel draft at the aft perpendicular is calculated by adding 5 1-13/18" to the draft at the aft
perpendicular (TAP).

The LBP for these hydrostatic particulars has been taken as 165 feet.

The draft marks on the transom and forward can be obtained by plotting the molded draft at the LCF
on the diagram on sheet 9.

To determine heel the total transverse moment (Tmom) is divided by the moment to alter heel one (1)
degree (MH1). The moment to alter heel 1deg is calculated by muitiplying 0.01745 (= m/180) times
the GM available (GMavail) times the displacement (DISPL). Heel can be positive or negative. A
positive answer indicates heel to starboard, a negative answer is heel to port.

Sheets 37 to 39 are provided for calculating a particular condition not found within this Trim and
Stability Booklet,

Crane Usage Instructions

1.

it is important that prior to any lift, the Officer-in-Charge study this document and refer to any other
data that is supplied to insure that a safe lift is performed.

Extreme caution should be given to the hook load and crane radius. The following parameters are
given for guidance and it is the intent that the Officer-in-Charge take precautions with the following
criteria in mind:

Motion Maximum Amplitude

Rol 15 degree heel sach way
Pitch 5 degree trim from horizontal
Heave 2 feat up or down

Adequate GM is reguired when making any crane iift. The Officer-in-Charge must recalculate the
vessel's GM considering the rise in VCG due to lifting the load and compare to the "Loading
Restrictions (Minimum GM)" curve on sheet 12, When calculating the VCG of the lift, the added
weight must be considered at the tip of the crane until it is set on deck or released from the cable.

The chart on sheet 7 shows the maximum pick weight for various boom lengths and angles. This
chart is based on both the 200 It-ft moment capacity of the crane and the example stability case
“Heavy Departure” on sheet 36. In this case the vessel has a minimum GM for all exampie cases, If
the vesse! is loaded such that there is less GM than this case, the chart is invalid and the Officer-in-
Charge must check the stability of the vessel prior o any crane usage.

Doors and vents on the main deck were not considered downflooding points in the verification of
adequate stability when lifting as all such openings should be secured when making a heavy lift at
sea.

Final responsibility for deck crane usage must depend on the Officer-in-Charge's ability and
experience to insure safe working conditions for the crew and satisfactory stability conditions for the
vesseal.
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ALLIED MARINE CRANE

e LOAD CAPACITY CHART
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Hydrostatics

Trim = 0.00 ft {(Specific Gravity = 1.025)

Mean Keel Draft
ft

Molded Draft
ft

Displacement
LT

LcB
ft aft FP

VCB
ft abv BL

TPI
LT/in

LCF
f aft FP

mT1"
LT-ftfin

KML
fi abv BL

KMT

ft aby BL

- 13.25
- 1335
- 1346
1356
13.87
N
1388
. 13.98
14.09

1419 |

10.50
10.60
10.70
10.80
10.90
11,00
11.10

1120

1130
11.40

150
11.60

170
11.80

738.58
749.81
761.09
772.43
783.81
795.25
806.74

81827 |
829.85

84148

1 864.86
876.62

853’]5

84.82
84,88
84.95
85.02
85.09
85.15

8622 |
85.29

85.36

85.55
85.62

88842 |

1240
12,50
12.60

8542 |
85.49

6.41
6.47
6.53
6.60
6.66

872
6.78
6.84

6.90

7.09
7.15
7.21

727
7.33

697
7.03

9.34
9.38

942
9.47

9.51
9.55

959 |
983 |
987 1
AN
9.75

9.78

982

985 |

989 | 9
9.93

89,27
189.35
§9.48
89,61
89.73

- 89.85

'89.96

6067

9017

- 7.39

48 |
_7.52
7.58

_9.98
9.9
10.02

7.64

10.05

770

10.08 |
1011

12.70
12.80
12.90
13.00
13.10
13.20
13.30
1340
1850
13,60
1370
13,80
13.90

1400 |
1,182.44

14.40
14.50
14.60
14.70
14.80
14.90

~ 15.00

1.008.59

1,020.81 |
1,033.05

1,045.34

1,057.66

~1,070.00
1,082.37

- 1,004.78

1,107.21
1,119.68

176
7.82

7.88

o4 L
1017
10.19

1 90.26
90.34

85,52
86.60
87.65
8868
89.72
90.73
9174
92.74
83.67

103.24
104.05
104.52

oo1 |
95.51
96.42
97.33
98.23

9913 4

.100.00 |
10081
Jo162 |
102.43

229,30

22870 |

228.00 |
227.30
226.60
225.90

22520 |

224.40 |
223.50
222.60 |
221.70
22070
219.80
218,00

21740,
216.00

16.57
16.54
16.52

1650

. 16.48
1647

16.45

16.44

16.43

16.42

16.41

16.40

121980 | 16.39
218.90

S1E GG

21390 1
212.90

211.90
210.30

10531
108.06

209.30 |

108.78

208.20 |

207.10 |

7.94
8.00

10.22
10.25

8.06
8.12
8.18

10.27
10.30

10.33

824
8.30
8.36

10.38

10.40

1,132.18
1,144.70

1,169.83

1,195.08
1,207.74

1,22043

- 1,233.15

1'245.89"

1,258.67

1,271.46

1,284.29

115725 8

8.42
8.48

1042 |
1045

107.48

206.00 |

108.87
109.55
110.22
110.87
112.15

 113.43

10.47

560
8.66
8.71

77

883
8.89

895

9.01

907

913

1049 | 9116 |
1052 | 9114 |
10.54

10.56

10.58

10.61

1063
10.65

10.67

10.70

114.70

116.58
117.21
117.83
118.46
119.08
119.69
120.31

108.18 |
203.80

| 201,60 |
©200.50
" 199.40
198.30

111.52
112,79 |
Tioegl

1532 |
115.95

204.90 |

202.70

197.30
196.20

191,10
190.20
189.20

119520 |
19410 |
193.10 |

19210 |

188.30
187.30
186.40
185.50

Notes:

MT1" based on length between marks = 165.00 ft, assuming VCG =0
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f Required GM

Zero Trim

Mean Keel Draft | Molded Dragt | GMr,1 | GMr,2 | GMr, 3
ft ft ft ft it

325 | 1050 | 261 | 248 | 225 |
1335 | 1060 | 288 | 245 | 224
1346 | 1070 | 256 | 243 | 223
1356 | 1080 | 253 | 240 | 222
1367 | 1090 | 251 | 238 | 201
1377 | 1100 | 248 | 235 | 220
1388 | 1140 | 246 | 233 | 217
12.98 1120 | 244 | 231 | 215
14.09 1130 | 242 | 229 242

14.16 1140 240 558 1 5G | e

1429 4 1150 238 | 226 | 207
1440 1 1160 1 287 | 224 | 208

14.50 | 1170 235 | 222 | 2.02
1481 | 1180 | 233 2.21 2.00

12.00 229 | 2147 1.95

oa | em | s Hes
1230 218 ) 187
_ 212 1 184

1500 | 2.06 194 | 212

GMr, 1: Weather Criteria - Accommodations Van on 01 Level
GMr, 2: Weather Criteria - No Accommodations Van on 01 Level

GMr, 3: Crane Lifting Criteria
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Loading Restrictions (Minimum GM)
GM ALLOWABLE -VS- DISPLACEMENT

e SAMPLE LOAD CASES
- = = \WEATHER CRITERIA W/O ACCOM. VAN ON 01 LEVEL
— WEATHER CRITERIA W/ ACCOM. VAN ON 01 LEVEL
— - -CRANE LIFTING CRITERIA
15.0 - 17.82
]
N
/
14,5 17.33
LOAD LINE DRAFT =14’ 3 3/8" MOLDED
. .' : =16’ -8 7/8” MEAN KEEL
14.0 I ! w507 TOAD 16.83
* 1
I 1 @ |HEAVY DEPARTURE
. I o DEPARTURE
)
13.5 / N 16.33
e '- &
W ! © DOES MEET w
L 313.0 1 STABILITY - 15.83 L
| 1
i l ) CRITERIA '
& . ; <
0o \ 1 (]
o 12.5 AN ! 1532
2 R g
= \ ' 4
) . 1 -
= o \ <
Z 12.0 DOES NOT MEET \ 1481 U
i STABILITY O
= CRITERIA ) \
! 3
11.5 s 14.29
1
\ 3
\ 1
1.0 ® LIGHTSHA NI 1377
\ \
' A Y
10.5 3 13.25
N LY
\ '\
I\ ‘
10.0 — X 12.71
0.5 1 . 1.5 2 2.5 3
GM ALLOWABLE (FT)
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Trim Diagram

If one has a loaded condition for which the draft at the marks is known, the mean keel draft may be read
from sheet 9 by drawing a straight line between the draft at the fwd and aft marks. The effect of moving,
loading or unloading on the vessel's draft at the perpendiculars can be found by using the trim diagram on
sheet 14,

Example: With the existing drafts of 18'-4" at the aft marks and 10’-10 %" at the fwd marks, (mean keel
draft from sheet 9 is 15'-0%) what will be the new draft if 15 ton weight is added at frame 85.

1. Follow a vertical line from Fr. 85 to CHANGE IN AFT DRAFT line for 15 feet mean draft.

2. Project horizontally from this intersection to CHANGE IN AFT DRAFT scale to read 2.72".
3. Continue vertical line to CHANGE IN FWD DRAFT line for 15 feet mean draft.

4. Project horizontally from this intersection to CHANGE IN FWD DRAFT scale to read -1.15".

5. Since these changes are for loading 10 tons, draft changes have to be modified by the ratio 15/10.
Aft draft change is 15/10 x 2.72" = 4.08". NEW AFT DRAFT is 18-4" + 4" = 18'-8". Fwd draft change
is 15/10 x -1.15" = -1.7256". NEW FWD DRAFT is 10°~10 %" — 1 34" = 10°-8 %4".

As the hull sinkage and trim characteristics vary with draft, five values of mean draft (average of forward
and aft drafts) are shown for determining the change in draft. After loading or unloading a given amount,
the new mean draft should be used for the next calculations. The position for mean drafts other than
those shown may be interpolated.

Note that the sign (plus or minus) shows if the change in draft is to be added to or subtracted from the
present draft, reflecting whether the weight is being loaded or unloaded and the weight's location along
the hull.
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Liquid Loading Diagram
The purpose of the liquid loading diagram is to show the distribution and amount of liquids normally
carried on board and the effect on trim and heel of filling each tank with its normal capacity liquid.

In the upper left corner appears the normal capacity of the tank in tons. For fuel oil tanks, this would be
the weight of oil at 95% full. For water tanks it is the weight at 100% full.

in the upper right corner is shown the change of list that will be caused by filling each tank to the above
capacities, and the lower right and lower left show the changes in draft forward and aft, respectively, to be
expected from filling the tank. Emptying a tank will have the opposite effect.
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Tank Capacity Summary:

Description %
Full

Sounding

Inches

Volume
Gallons

Weight |

LT

LCG | TCG
ft aft FP | ft stbd

VCG
ft abv BL

FSM
95%

LT-ft
Max

Diesel Tanks (Sp Gr = 0.870)
F.O. DAY TANK (GEN)
" 1F.0. MAIN ENG PORT
1 F.O. MAIN ENG STBD
PORT
0. STBD
.STBD

95

95
.95
.95

Total Diesel

95 |
95 1
95 |

95

104.00
ner
71.87

113.88
114.32

114.78 |

11405

740

2,751 1
2,751

6,489
6,489

16,260 | 2029 |
20.29

6,260

10639 |
17489

8,375
8,375

6,694 |
55,183

2.40
8.92

- 21.03
21.03
20.29

ErRE
21707

8.92

2000

10481
141.29 ¢

879
-7.95
7.95 |
-8.44

844 |

815

8.15 |
0.00

6.88
6.88
6.07
6.07
6.19
8.19

654
748

“&ea

5.1

295
| 295
183

N
246

23,
94
9.4

453

453

233 | 444
23.3

44.4

631

83.1

106.9

Potable Tanks {Sp Gr = 1.000)

2 POTABLE WATER PORT
2 POTABLE WATER STBD
Total Potable

100

R

84.00

8400 |

4,253

3507

4,253 |

15.85

1585 |

-9.35
9.35

6.36

636

11.4
114

20.8
208

Lube Qil Tanks {Sp Gr = 0.924)
LUBE OILPORT
LUBEOILSTBD

_DIRTY OIL

Total Lube Oil

100

1003600 |

950
950

i
2,377

327
327
182

13.37 |
| 1337_ |

17.19

332

e

2.5
2.5
04

3.8
3.8

Hydraulic Oil Tanks (Sp Gr = 0.924)
HYDRAULIC OIL 100
Total Hydraulic Oil

236
236

081 |1

058

1347

0.3

03

Sewage Tanks (Sp Gr = 1.025)
3 SANITARY PORT
3 SANITARY STBD

Total Sewage

100

6,335

.. 6,335 |
12,670

24.19

2419 | 7106 |

817
817

6.43

259 |
25.9

Ballast Tanks (Sp Gr = 1.025)
FOREPEAK BALLAST

4 SWBALLAST PORT

"4 SWBALLAST STBD

100

100
100

§ SW BALLAST STBD 100

ge T

100

10SWBALLASTPORT 100
10 8w BALLAST STBD 100
" SW BALLAST PORT” N 100

11 SW BALLAST STBD
Total Ballast

100| 11

12.64

25.73

2573 | 7
26.79

2584
30.92

8079 | 1
| 28.07 | 142.45

2430 | 14
1925

925 |

. 0.00
. 841
196
=951 1
9.44 |
-10.90 |
11.08
- -9.42

"'631

1216

14.03

14
15.36

Poes
i

732
10,82

1”5.36 -

284
284

247
23.9

187

203 | 20.5
19.7 | 204
17.2 | 19.
A7z | 19

Notes: 1 ft* = 7.480519 galions

95% FSM reported as FSM with 5° of heel
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Mean Light Operating Conditiun

Item

Weight
LT

VCG
ft abv BL

Vmom
LT-ft

L.mom
LT-ft

TCG
ft stbd

Tm

LT-ft

om

Vesse/
CREW & EFFECTS

MISC & ENGINEER STORES

01/ Whaleback
New Lab Area

~Open Deck Forward
CTD Operator cab_
_Cleaing Gear Locker
Head
Aft Open Deck
" Main Deck
Aft Open Deck

Deluge Showerroom

Main Lab_Exiension
Main Lab
Library .
Wetlab
 Stbd Waist
... Mess_
Galley
 FWD Passageway
~ Dry Stores
Gensel Room
Bow Thruster Machinery Space
Bosun's Stores
Hold
VSteenng Gear Compartment
Accomodations
_ Shaft Alley
~ Engine Room
Bow Thruster Room
Total Vessel

6.00

18.00

29.61}

28.74)
25.76]
© 30.25]
30.25

3025
.28.34|

1896
21.00

- 20.25

-5 561 -

2185
20.38
19.34

22.03|

21.53
20.27

. 2062
19.64]

18631
21.00)

~12.78

108.00 79.5

727‘

2091‘ C e

8.40|
2.70
0,27
0.27

20.50|

9.54|
130,99,

536!

....4 28

167

1 18.89

3279 .

470
7.33
1.05
0.18

837
341.93

5.69:

047| 11

godl

 477.00

17.021

...3281
11.56
6.74

072 000|
17, 79[

2.57]

5660 0.
137.67

e
..... 1 4 9 7
4047

056,
4.08

9.08

”_'5 87,

8941, 000| 0.0
'83,60|
10.63

57.20

16.11]

1,313.04

0.00;

0.00

- 0.00

000 -
0.00

" 0.00
0%

0.00

. 0.00
. 0.00|
0.00!

0.00;

0.00
0.00

0.00
0.00

000

0.00

- 0.00]
0.001
0.00]

0.00
0.00
0.00
0.00

000
000
0.00]

Note:
A-Frame
Work Boat
DESH 5 winch & wire
COM 15 winch & wire
Dynacon winch & wire

The following Permanent Science Outfit are included in Lightship -

Total Solids

18.28

18.70

341.93

71.83

1,313.04,

0.00

0.00

0.00
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Intact Trim & Stability Calculation

Vessel Condition: Weather Criferia - No Accommodations Van on 01 Level
Tanks Condition: T&S - Lightship
Solids Condition: T&S - Lightship

Icing Condition: <none>

ltem Weight VCG Vmom | LCG Lmom TCG | Tmom | FSM
LT ftabvBL| LT-ft | ftaft Fr0 LT-ft ft sthd LT-ft LT-t
Tanks . SRR AU S : .
Diesel ..000] 000|000 0.00| 000}  -—-
_ Potable 000 000 0.00|  000| -
Lube O 1 0060|0000 0001 000f -
Hydraulicoil | 000p  000| 000 000) - -
_Sanitary 0.00) 000, L0001 000] e
Sea Water - 0.00 0.00, 000|000 000 0.00] e
Solids 0.00 0.00 _000) 000 -
TOTAL DEADWEIGHT 0.00 0.00 0.00 0.00; 0.00 0.00 0.00 0.00
LIGHTSHIP 787.77 15.27|12,0290.25) 8253 65,074.66 -0.01 -7.88 0.00
TOTAL DISPLACEMENT 787.77 15.27112,029.25|  82.53, 65,014.66 -0.01 -7.881 (169.16)
Trim
Displacement ~ (DISPL) = Total Weight 787.77 LT
Mean Molded Salt Water Draft ~ (Tm) From Hydrostatics Table ~10.83 ft
itudinal Center of Gravity ~ (LCG) = Total Lmom/DISPL - 7 8253 ft
al Center of Buoyancy  (LCB) From Hydrostatics Table 85, 11 ft
Trimming Lever (TL) = LCG - LCB -2.58 ft B
Longitudinal Metacentric Height  (KML)  From Hydrostatlcs Table - $226.36 LT-#
Moment to alter trim 1" (MT1) = (KMLVCG)*DISPL/LBP/12 [LBP=165#] 83.98 LTt
Trim (+ trim aft) ~ (TRIM) = (DISPL*TL)/ (12 * MT1) -2.02 ft
Longitudinal Center of Flotation  (LCF) From Hydrostatics Table S 8eTT
Molded Draftat FP (TFPY  =Tm-(TRIM/LBP *LCF) [LBP=165f 1203 ft
Molded Draft at AP (TAP)  =TFP+TRIM 1001 ft
Keel Draft at FP =TFP-13" 1095
Keel Draft at MP ~=Tm- (TRIM/LBP * (LCF-82.5) ) + 2' 5-1/2" 13.48 ft
Keel Draft at AP = TAP + 5' 1-13/16" 15 17 ft
Stability
Transverse KM (KMt)  From Hydrostatics Table 1648 ft
Vertical Center of Gravity (VCG) = Total Vmom /DISPL . 15.27 ft
Transverse Metacentric Height  (GMt) = KMt-VCG B 2 ) T
Free Surface Correction ~~ (FScorr) = Total FSM/DISPL 0.21 ft
GM Available (GMavail) = GMt - FScorr 0.99 ft
GM Required (GMreq)  Weather Criteria - No Accommodations Van on 01 Level 2.25 ft
GM Margin = GMavail - GMreg -1.26 it
Heel
Moment to alter Heel 1° ~(MH1)  =0.01745 * GMavail * DISPL 1363 LT-ft
Heel (+ heel to sthd) = Total Tmom / MH1 -0.47 deg
Observed Drafts
Draft at FWD Marks Portt  ft Sthd: ft_Average: B | S
Draft at AFT Marks ~Port: ft Stbd: ft Average: ft
Observed Displacement Lr
Difference LT
Expected Margin of Error LT
Notes: FSM calculated according to rules in T&S bookiet.
R/ OCEANUS Date Sheet Rev
TRIM & STABILITY BOOKLET 2/14/07 | 2201 42| C




'5 Tanks Loading Details - Sum?raaiy

T&S - Lightship

tem

%
Full

Weight
LT

VCG
ft abv BL

Vmom
LT-ft

LCG
ft aft FP

Lmom
LT-ft

Tmom
LT-ft

Actual FSM
LT-ft

Diesel Tanks
_F.O. DAY TANK (GEN)
1 F.0. MAIN ENG PORT
1 F.0. MAIN ENG STBD
_ 5F.0. PORT _
5F.0. 8TBD -
6 F.0. PORT_ o
6 F.0. STBD -
7 F.O. PORT
"7F.0. STBD

Subtotal Diesel

o000 0O0 00D

0.00

__ooor

0.00

0.00
0.00
0.00

0.00

- 0.00]

0.00,

000!
0,00
0.00

0.00
- 0.00
0.00
0.00
0.00
0.00; ;7
0.00}
000

~0.00

000

000
" 0.00
0.00
.0.00

0.00

10.00]  0.00]
O 00

- 0.00
0.00

0.00
0.00

0.00]

0.00
0.00

0.00|

0.00

000
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Potable Tanks
2 POTABLE WATER

2 POTABLE WATER STBD

Subtotal Potable

oo

000
000
0.00

0.00

- 0.00

..0.00
0.00

“eo6r

0.00
.0.00
0.00

Lube Oil Tanks

LUBEOILPORT

LUBEOILSTBD
DIRTY O
Subtotal Lube Oil

D OO

0.00
0.00

000 0
0.00

0.00

0.00

0.00

10.00
0.00
0.00
0.00

Hydraulic oil Tanks
HYDRAULIC Ol
Subtotal Hydraulic oil

0.00
0.00

0.00
0.00

0.00
0.00

Sanitary Tanks
3 SANITARY PORT

_3SANITARYSTBD

‘Subtotal Sanitary

000
0.00
0.00

0.00

0001
0.00

0.00
0.00
0.00

Sea Water Tanks
FOREPEAK BALLAST

4 SWBALLASTPORT

4 SWBALLAST STBD

8SWBALLASTPORT

8 SWBALLAST STBD |
9 SW BALLAST PORT

9 SWBALLASTSTBD
10 SWBALLAST PORT

JOSWBALLAST STBD
11 SWBALLAST PORT

11 SWBALLAST STBD
Subtotal Sea Water

ocoooooooooo

0.00
0.00|
0.00
000
000
0.00
0.00

0.00 000
L0001 000
0.00

.“.0 OO
0.00

0.00

0.00 _'" -
0.00|
0.00]

000

0.00;

0.00

0.00

0.00
0.00
0.00
000
000
0.00
000
0.00
0.00
000
0.00
0.00

Total Tanks

0.00

0.00

0.00
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" Solids Loading Details - Summary

T&S - Lightship

Item Weight | VCG | Vmom | LCG | Lmom | TCG | Tmom | FSM
LT |ftabvBL| LTft | ftat FP | LTt | ftstod | LT-ft | LT-ft

Total Solids 0.00 0.00 0.00___0.00 0.00 _ 0.00] _ 0.00

R/ OCEANUS Date Sheet Rev

TRIM & STABILITY BOOKLET 2/114/07 [ 2401 42| C




Intact Trim & Stability Calculaton

Vessel Condition: Weather Criteria - Accommodations Van on 01 Level
Tanks Condition: T&S - Full Load Departure 100% Consumables
Solids Condition: T&S - Full Load Depariure 100% Consumables

Icing Condition: <none>

Item Weight | VCG | Vmom | LCG | Lmom | TCG | Tmom | FSM
LT ftabvBL, LT-ft | ft aft Fr0 LTt ft sthd LT-ft LT-ft
Diesel 178.74 6.69 1,196. 4OJ 95.69] 17,103.08 0.11
Potable ~ 31.69 6.36 201.60| 59.34) 1,880.75 0.00
Lube Ol 17.19| 11248  56.19 36766/ 0001 ~ 0.00
Hydraulic oil _ 13.17, 1069, 14950  121.35] 0.8  -047
. Sanitary 0.00 0.00 000 000, ~ 000, 000
'Sea Water | 7.34, 38651 116811 6,147.77  -006] -293] -
Mean Light Operating Condition - 18701 341.93| 71.83| 131303,  0.00 0.00| -
Solids 2475 98287 117.01 464666 000\ 000 -
H
TOTAL DEADWEIGHT 328,41 9.84, 323247, 96.16] 31,680.30 0.05 16.63| 185.56
LIGHTSHIP 787.77 15.27.12,029.25 82.53% 65,014.66 -0.01 -7.88. 0.00
TOTAL DISPLACEMENT 1,116.18 13.67| 15,261.72| _ 86.54| 96,594.96 0.01] 8.751 (342.33)
Trim
Displacement " (DISPL) = Total Weight 1,116.18 LT
Mean Molded Salt Water Draft ~ (Tm) 'From Hydrostatics Table 1367 ft
Longitudinal Center of Gravity ~ (LCG)  =Totallmom/DISPL 8654 ft
Longitudinal Center of Buoyancy (LCB) _From Hydrostatics Table 8677 ft
Trimming Lever ATL) =LCG-1CB
Longitudinal Metacentric Height  (KML) ___From Hydrostahcs Table - T-f
Moment to alter trim 1" (MTT) = (KML-VCG) * DISPL / LBP /12__[LBP = 165 f{] 104 25 LTt
Trim (+ trim aft) (TRIM)  =(DISPL*TL)/(12* MT1) -0.20 ft
Longitudinal Center of Flotation  (LCF) From Hydrostatics Table a7
Molded Draft at FP (TFP) =Tm-(TRIM/LBP*LCF) [LBP = 165 fi] 1378 ft
Molded Draft at AP (TAP) = TFP + TRIM 13,58 ft
Keel Draftat FP =TFP- 13" D -7 S
Keel Draftat MP =Tm-(TRIM/LBP * (LCF-825) ) +2'5-1/2" = 16.14 ft
Keel Draft at AP = TAP + 5' 1-13/18" 18.73 ft
Stability
Transverse KM _(KMty  From Hydrostatics Table 1641 ft
Vertical Center of Gravity (VCG)  =Total Vmom /DISPL 1367 ft
Transverse Metacentric Height ~— (GMt) = = = KMt - VCG 274 it
Free Surface Correction ~ (FScorr) = Total FSM /DISPL 031 ft
GM Available (GMavail) = GMt - FScorr 2.43 ft
GM Required (GMreq)  Weather Criteria - Accommodations Van on 01 Level 211 ft
GM Margin = GMavail - GMreq 0.32 ft
Heel
Moment to alter Heel 1° C(MH1)  =0.01745 * GMavail * DISPL 4733 LTt
Heel (+ heel to stbd) = Total Tmom / MH1 0.16_deg
Observed Drafts
Draftat FWD Marks _Port: ® Stbd:  ft Average:  ft
Draft at AFT Marks Poit; ft Stbd: ft Average: ft
Observed Displacement LT
Difference LT
Expected Margin of Error LT
Notes: FSM calculated according to rules in T&S booklet.
RN OCEANUS Date Sheet Rev
TRIM & STABILITY BOOKLET 2/14/07 | 250f 42| C
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Tanks Loading Details - Surhrﬁary

T&S - Full Load Departure 100% Consumables

Item % Weight VCG Vmom LCG Lmom TCG | Tmom ;Actual F3M
Full LT ft abv BL LT-ft ft aft FP LT-ft ft sthd LT-ft LT-f
Diesel Tanks
F.O. DAY TANK (GEN) 95 228 2197 50.06 20.01 4569, 879 2003 226
1F.0. MAIN ENG PORT 95| 892| ____6 88__ - 61.36 44.25 394.56 -7.95| -70.90 - 506
1 F.0. MAIN ENG STBD 95, 892 688 6136 :44.25 394.56 7.95| 7090 - 506
5F 0. PORT 95 _21 03 807 127.73 86.99, 1,829.60 -8.44| -177.51 ©24.65
5F.0, STBD 95 21 03 607 __127 73 86.99 1,829.60 8.44| 177.51 ” _'24 58
6 F.O. PORT 95 _ _6 19_ _ 125.56 94.96, 1,926.77| -8.36| -169.67 __2334
6FO.STBD " 95| 2020|  619| 12556] 9496 1,92677| 836 169.67,  23.30
TFO.PORT 95/ 27.14]  654| 177.58 104.81| 284499 -8.15 -221.17 2948
7FO.STBD  ~ 795\ 27.14]  654] 177.68 104.81| 284499 815 22117 2951
10F.0.CENTER " =~ 95| 2170 746 16189 141.29| 306564 000 0.00] 1837
Subtotal Diesel 178.74 6.69! 1,196.40. 95.69| 17,103.08 0.11] 20.03| 18556
Potable Tanks :
2 POTABLE WATER 100| 1585 6.36 100.80 59.34 940.37| -9.35|-148.24|  0.00
2 POTABLE WATER STBD ~100| 1585 6.36 100.80 59.34 1 840.37 9.35. 14824,  0.00
Subtotal Potable 31.69 6.36 201.60 59.34| 1,880.75 0.00 0.00 0.00
L.ube Oil Tanks
LUBE OIL PORT 00| 327, 1749  56.24) 5619 18383 -13.37| 4375  0.00
LUBE OIL STBD | 100| 327 {719 " 56.24| " 5619  183.82| 13.37| 4375 ~ 000
DIRTY OIL 0| 000] 000" 000|000 " 000| 000] 000 000
Subtotal Lube Oil 6.54 17.19 112.48 56.19 367.66 0.00 0.00 0.00
Hydraulic oil Tanks
HYDRAULIC OIL. 100} 0.8t 1317 10.69; 149.50| 121.35 -0.58; -0.47 0.00
Subtotal Hydraulic oil 0.81 13.17 10.69; 149.50 121.35 -0.58 -0.47 0.00
Sanitary Tanks
3SANITARYPORT 0/ 000, ~ 000| 000l 000| 000 000 000 000
3SANITARYSTBD """ "0 ""000,  000] ~ 000/ 000| 000 000| 000] 000
Subtotal Sanitary 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sea Water Tanks
 FOREPEAK BALLAST 0| 000|000 000 000/ 000/ 000| 000
4 SWBALLASTPORT """ "0/~ 000 " 000/ 000, 000 000 000] 000
4 SWBALLASTSTBD 0 000| " 000| 000' 000 000/ 000/ 000
BSWBALLASTPORT_ 1001 7.32 196.26| 116.72| 3,127.37| -7.78| -208.58 0.00
8 SWBALLASTSTBD 100 7.36 190.26, 116.89| 302040 77.79'6 205 66 0.00
9 SWBALLAST PORT 0 000i 000] 000/  000| 000 000 000
"9 SWBALLAST STBD _ of 1000 000" 000 " 000 000 " 0.00[ 000
10 SWBALLAST PORT 0 10000 000 000 000" 000] 000 000
10 SWBALLAST STBD 0 000/ "0.00| 000 000 "000| 000 " 000
11 SWBALLASTPORT 0 - 0.00 0.00| 0.00: 000, o000 000 ' 0.00
11SWBALLASTSTBD ' 0/ 000/~ 000| 000 000] 000/ 000| 000/ 000
Subtotal Sea Water 52.63 7.34 386,51 116.81| 6,147.77 -0.06 -2.93 0.00
Total Tanks 270.42 ! 7.05| 1,907.68 94.74| 25,620.60 0.06| 16.63, 185.56
R/ OCEANUS Date Sheet Rev
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" Solids Loading Details - Summary

T8S - Full Load Depariure 100% Consumables

item

Weight
LT

VCG
ft abv BL

Vmom
LTt

| LCG
ft aft FP

LLmom
LT-#

TCG
ft sthd

Tmom
LTt

FSM
LT-f

Vessel e
Dry & Refer Stores
_‘ SCIENTIFIC OUTF!T
MAINDECK
B 6 ANCHORS
_ _3__SPHERES
WINCH
__‘3 DECK BOXES
_‘CTD
GORMAN GAS BOTTLES
7 MAIN & WET LAB
INSTRUMENTS

_ GORMAN INSTRUMENTS _ |

__RAG TOP VAN WITH GLASS |
" "DRAG GEAR
""CHRIS HOUGHES GEAR (UK)
‘MISC GEAR
2 DECK BOXES

N

10.71
3.35

50

223
0.89

0.27

8.04

- 0.89

A
0.80|

380 21000 73

067
| 0.89]

;

21.00

“21.00|
21.00

22.00

21.00

32.50
31.00
131.00

31.00

)| 145.00

- 157.00

122.00
106.00!

)| 135,00

89.00

| 9600

. 101.00
_95.00]
127.00 |

9] 101.00)
135.00;

13680

1,681.47]

— el
i

1_
101.00)

e TR

485.75

351 88 |

236.38|

12015~ 000|

59.63

135.34]

2727 000|

63801

180.79
89.89

0.00

- 0.00]

0.00
0.00
0.00
0.00
0.00

- 0.00
0.00]

0.00

...000] -

000 -
0.00

Gool

R
_o 00!

Total Solids

39.71

24.75

117.01,

4,646.66

0.00
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Intact Trim & Stability Calculation

Vessel Condition: Weather Criteria - Accommodations Van on 01 Level
Tanks Condition: T&S - Mid-Voyage 50% Consumables
Solids Condition: T&S - Mid-Voyage 50% Consumables

Icing Condition: <none>

ltem Weight VCG Vmom LCG Lmom TCG | Tmom ; FSM
LT ftabvBL] LT-ft  fiaftFr0 LTt fistbd | LTt LT-ft

Tanks o - 7
Diesel | do251] 637
Potable 7 | 1586  4.82|

Lube Oif 654 1719 . 367.06

Hydraulic ol ). 081 1347 1069, 149.50, 121,35 -0.58] -0

Sanitary . 12420 432 L 171998 - 0.001 O

Sea Water | 159.65 17,345.91,  -049| -
Mean Light Operating Condition |  18.28|  18.70{  341. 131303 000| 0.00| = -—-
Solids | 3796/ 457841, 000 00

0 10,374.39) 020
94359 000
367.66 0.00

TOTAL DEADWEIGHT 365.81 9.74) 3,661.73| 100.50, 36,764.32 -0.16| -58.61| 332.49
LIGHTSHIP 787.77 15271 12,029.25) 82.53) 65,014.66 -0.01 -7.88 0.00

TOTAL DISPLACEMENT 1,163.58 13.62| 15,680.98)  88.23| 101,778.98 -0.06)  -66.49| (411.97)

Trim

Displacement (DISPL) = Total Weight 1,153.58 LT
Mean Molded Salt Water Draft ~ (Tm) ~From Hydrostatics Table o S 1387 %t
Longitudinal Center of Gravity ~ (LCG) = Total Lmom / DISPL S 88.23 ft
Longitudinal Center of Buoyancy _ (LCB) __ From Hydrostatics Table . 8691ft
Trimming Lever L (TL) . =LCG-LCB . e 132 11
Longltudmal Metacentric Helght ~ (KML) F-'rom Hydrostatlcs Table 195,49 LT-ft

(

(

(MT1)  =(KML-VCG)*DISPL/LBP/12 [LBP=165ff  706.02 LT-ft
Trim (+ trim aft) TRIM) = (DISPL*TL)/ (12 * MT1) 1.20 ft
Longitudinal Center of Flotation _ (LCF)  FromHydrostatics Table " of47 &
Molded Draft at FP , (TFP) =Tm-(TRIM/LBP*LCF)  [LBP=165f]  73.31 ft
Molded Draft at AP (AP =TFP+TRIM 14.51 ft

Keel DraftatfP ~ ~ ~ ~  =TFP-13 12,22 8
Keel Draft at MP =Tm- ( TRIM/ LBP * (LCF-82.5) } + 2' 5-1/2" 16.37 ft

Keel Draft at AP = TAP + 5' 1-13/16" 19.66 ft

_Moment to a|ter tl’lm 1:- ......

Stability
Transverse KM ...{KM{) _ _FromHydrostaticsTable 1644 ft
Vertical Center of Gravity (VCG)  =Total Vmom/DISPL B , 13.52 ft
Transverse Metacentric Height __ (GMt) = KMt- VCG 292 8
Free Surface Correction (FScorry =Total FSM/DISPL 036 ft
GMAvailable  ____ (GMavail) =GMt-FScorr 286t
GM Required , (GMreq)  Weather Criteria - Accommodations Van on 01 Level 2.08 ft
GM Margin = GMavail - GMrea 0.48 ft

Heel
Rioantto aifer Figal 10 (A}~ 6161748 * Ghavail FBISBL T B TR

Heel (+ heeltostbd) = Total Tmom / MH1 ' -1.13 deg

... ... DObservedDrafts e
Draft at FWD Marks - Port T ft Stod: ft Average: R

DraftatAFTMarks Port ft Stbd: O Average: ft
Observed Displacement T
Dn‘ference S _ LT

Expected Margin of Error LT

Notes: FSM calculated according to rules in T&S booklet.

R/ OCEANUS Date Sheet Rev
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"Tanks Loading Details - Sumhé'laFy

T&S - Mid-Voyage 50% Consumables

Item % | Weight VCG Vmom LCG Lmom TCG ; Tmom iActual Fsi
Full LT ft abv BL LT-it ft aft FP LT-ft ft stbd LT-ft LT-ft

Diesel Tanks !

F.O. DAY TANK (GEN) 95 228 2197| 5006 20.01|  4559| 879/ 2003| 226
"1 F.O. MAIN ENG PORT i 50 4 69 573 26.85; _4'4.65 209. 32i _~7 51 -35.23| 5.85

1 F.O. MAIN ENG STBD N 50 4 69 573| 2685 44.65! 209.32 _Z._51 - 35.23 585
“5F.0.PORT 0 000 000 000 "000, 000 000 000] 000
5FO.STBO 0o, 000/ 000 000 000 000 000/ 000/ 000
BF.0. PORT 95 2029,  6.19 125.56 - 94.96 - 1,926.77 -8.36| -169.67 | 23.34
6 F.O. STBDV 95| 20.29 _6.19] 125.56| 94,96 1,926.77] 836 169. 67; - 23.30
7FO__ PORT 50, 14 28 478 68.28 104.67 149507 -7.52; -_107 37 58.35
) 50| 1429 478  68.33| 10467 149592 7.52 10745  58.35
10F.0. CENTER 95| 21.70] 7.46| 161.89| 141.29| 3,065.64| 0.00 = 000| 1831
Subtotal Diesel 102.51 6.37 653.37: 101.20, 10,374.39 0.20, 20.11| 195.60
Potable Tanks

2POTABLEWATER 50|  7.93 482 3825 5950 47179\ -8.81| -69.84 1575
2POTABLE WATERSTBD 50, 793 482 = 3825 59.50, 471.79| 881| 6984] 1575
Subtotal Potable 15.86 4.82 76.50 59. 50 | 943.59 0.00 0.00 31.50
Lube Oil Tanks

_LUBEOILPORT 100 _ 1719|  5624| 5619, 18383 -13.37| 4375 000
______ [UBEOILSTBD 100, 17.19) 7 5624|5619, 18382| 1337) 4375 000
“DIRTYOL 0 000, 000 000, 000 000 000| 000
Subtotal Lube Oil 17.19 112.48: 56.19 367.66 0.00 0.00 0.00
Hydraulic oil Tanks

HYDRAULIC OIL 100 0.81 13.17 10.69| 149.50 121.35 -0.581 -0.47 G.00
Subtotal Hydraulic oil 0.81 13.17 10.69! 149.50 121.35 -0.58 -0.47! 0.00
Sanitary Tanks

3 SANITARY PORT 50y 12.10 432 5226 71.08] 85999| -7.53| -91.14;  44.03
3 SANITARY STBD 50[ 1240  4.32| 5226 71.08| 85999 7.53| 91.14| 4403
Subtotal Sanitary ' 24.20 4.32 104.53 71.08| 1,719.98 0.00 0.00 88.07
Sea Water Tanks

FOREPEAK BALLAST 0| 000 0.00)  000| 000, 000 000  000; 000
4 SWBALLASTPORT 00| 2573 6.31 - 162.30] 79.03 . 203357 -841|-21646; 0.01

100| " 2573|631 16230 79. 03 2033.57| 841| 21646\ 001

8SWBALLAST PORI 100| ~ 26.79 7.32| "196.26] 116.72| 3,127.37, -7.78 -20858| 000
8 SWBALLAST STBD 100 25,84 77.367 180 261_ 116.89| 3,020.40. 796§ 205.66 @00
79 SWBALLASTPORT' - too 30.92{ 10.82| _334 51 127.9_2_ !_____3 956.62 -9.51§ -293.88 000
9SWBALLASTSTBD 80, 2464 1098 _27051\ 128.84| 3,17439| 887| 21856,  17.30
fOSWBALLASTPORT 0| 000; 000 000 000, ~ 000| 000 000p 000
10 SWBALLASTSTBD 0/ 000/ 000 000 0.000 000| 000] 000 000
11SWBALLASTPORT 0 000 000, 000 000 000 000 000{ 000
11SWBALLASTSTBD 0 000/ 000 000  000| _ 000 000 0.00{  0.00
Subtotal Sea Water 159.65 824 1,316.12 108.65 17,345.91 -0.49| -78.24 17.31
Total Tanks 309.57 7.34| 2,273.68 99.73 30,872.88 -0.19; -58.61| 33249
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Solids Loading Details - Surhrﬁary

T&S - Mid-Voyage 50% Consumables

ltem Weight | VCG Vmom LCG Lmom TCG | Tmom | FSM
LT ft abv BL LT-ft | ftaft FP: LTt ft sthd LT-ft LTt
Diy&ReferStores """ 175 " 2100] 3675 39.00] 6825 000  0.00] -
SCIENTIFICOUTFIT | | S
MAIN DECK R | |
6 ANCHORS 10.71]  21.00] 224 91, 157.00f 1,681.47 0.00] 000] -
3 SPHERES 335 2200 7370} 145.00] 485.75 000, 000f -
- WINCH - 3.13] "'22 00 68.861 122.00| 381.86]  0.00 0.00f -
WIRE 223_ 22000  49.06] 106.00] 236.38| 000 000] -
_ 3DECK BOXES 089 2100 1869 13500  12015] 000  0.00] -
CTD | 067 2100, 1407/ 89.00]  59.65] 000 000 -~
~ GORMAN GAS BOTTLES 0.89 22.00 19. 58' g6 OOI 8544 000 0.00] --—-
INSTRUMENTS L 134] 2100 28 14| 101.00] 13534 000 000| -
GORMAN INSTRUMENTS 027, 21.00|  567| 10100 2727, 0.00| 000 e
01 DECK B B I
RAG TOP VAN WITH GLASS 8.04] 3250| 26130 95.00! 763.80 0.00 0.00] -
DRAG GEAR 1121 31.00] 34.72| 127.00 142.24 000 000| -
CHRIS HOUGHES GEAR (UK) 1.79 31.00| 5549, 101.00.  180.79] 0.00i 0.00] -
_ MISC GEAR - 0.89] 31.00] 2759, 101.00,  89.89, 0.00] 000| -—-
2 DECK BOXES 0.89 31.00 27.59.  135.00 120.15 0.00 0.00] -----
Total Solids 37.96 24.92 946.12] 120.61| 4,578.41 0.00 0.00| 0.00
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Intact Trim & Stability Calculation

Vessel Condition; Weather Criteria - Acconmmodations Van on 01 Level
Tanks Condition: T&S - Burnout 10% Consumables
Solids Condition: 7&S - Bumout 10% Consumables

Icing Condition: <none>

item Weight | VCG | Vmom , LCG Lmom TCG | Tmom | FSM
LT ftabvBLi LT-ft |ftaftFr0 LT-ft ft stbd LT-ft LTt
Diesel . L5187 6.90| 399.14] 7888] 456501, ~ 0.35] 2003 6557
Potable | 1586 482 76501 59.50| 94359  0.00 0.00, 31.80
CLubeOid 157 7.90) 1237, 4114} 64.43| 000 0.00; 710
_ Hydraulicoil 1 008 1137 092, 14950, 1216/ -0.58) -0.05,  0.27
_Sanitary | 242007 " 432 10453 71.08 171998 = 000| 000 8807
Sea Water | 159.65, 824 1,316.12] 108.65 1734591‘1 - -0.49| -78.24 17.31
Mean Light Operatmg Condrt.'on ) 18.28 341.93] 71. 83 _____1_1313 03 0.00| 0.00 —
Solids , .| 3656 916.72| 123.74. 4,523.81 000| 000, -
TOTAL DEADWEIGHT 314.07 10.09; 3,168.23 97.07, 3048793 -0.19] -58.26| 209.83
LIGHTSHIP 787.77 18,27 12,029.25 82.53| 65,014.66, -0.01 -7.88 0.00
TOTAL DISPLACEMENT 1,101.84 13.79| 15,197.48 86.68| 95,502.59 -0.06| -66.13| (267.43)
Trim
Displacement ) (DISPL) = Total Weight o 110184 LT
Mean Molded Salt Water Draft ~ (Tm)  From Hydrostatics Table o 13.56 ft
_Longltudmal Center of Gravity (LCG) ~ =Total Lmom / DISPL e 86, 68 ft
Longitudinal Center of Buoyancy (LCB) ,From Hydrostatlcs Table o 86 ft
Trimming Lever - (TL) =LCG-LCB T X< N S
Longitudinal Metacentnc Helght _(KML) ,From Hydrostahcs Table e 199. 88 LT-ft
Moment to alter tim 1" (MT1) (KML~VCG) DISPL/ LBP/12 [LBP=165ft] - 103. 55 LT-ft
Trim (+ trim aﬁ) o (TRIM) = ( DISPL * TL)/(12* MT1) 6 03 ft
Longitudinal Center of Flotation _ (LCF) From Hydrostatics Table o 9116 ft ,
Molded Draftat FP (TFP)  =Tm-(TRIM/LBP*LCF)  [LBP=165f] 1357 ft
Molded Draftat AP~ (TAP) T =TRP+TRIM T 1864t
Keel Draftat FP S =TRRLTY R - S
KeelDraftatMp =Tm-(TRIM/LBP *(LCF-826)) +2'6-1/2" 1602 ft
Keel Draft at AP = TAP + 5' 1-13/18" 18,69 ft
Stability
Transverse | (KM From Hydrostatics Table o ,16 41 ft ]
Vertical Center of Gravity ~ (VCG)  =TotalVmom/DiSPL. 13 79ft
Transverse Metacentric Height  (GMY) = KMt - VCG e 26T R
Free Surface Correctaon - ____(FScorr) = Total FSM/DISPL e _Q_._2_f__1 ft
GMAvailable ~_(GMavail) _= GMt - FScorr 237 ft_
GM Reqmred - ~ (GMreq) Weather Criteria - Accommodanons Van on 01 Level 211 it
GM Margin = GMavail - GMreq 0.26 ft
Heel
Moment to alter Heel 1~ (MH1)  =0.01745*GMavail *DISPL 4557 LTt
Heel (+ heel to stbd) = Total Tmom / MH1 -1.32 deg
Observed Drafts
Draftat FWDMarks Portt  ft Stbd:  ft Average: ft
Draft at AFT Marks L Port: ft Stbd: ft Average: ft
Observed Dlsplacement LT
Difference B L
Expected Margin of Error LT
Notes: FSM calculated according to rules in T&S booklet.
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Tanks Loading Details - Surhm}éry

T&S - Burnout 10% Consumables

Item

%
Full

Weight
LT

VCG
ft abv BL

Vmom
LT-ft

LCG

Lmom
LT-ft

TCG
ft stbd

Tmom
L.T-ft

Actual FSM
LT-ft

Diesel Tanks
F.Q. DAY TANK (GEN)
1F.0.
1F.0.
5F.0.
5F.0,
6F.0.

) ___7 F 0. STBD

) 10F.0. CENTER

Subtotal Diesel

PORT
STBD

MAIN ENG PORT
MAIN ENG STBD

PORT
sieb
. PORT

2.28
7.51
7.51

0.00,

0.00
20.29

2029,
0.00!
0.00]

000 "

57.87

21.97

652
652]
0.00

0.0
6.19
6.19
0.00

0001
0.00|
6.90

1 60.06
4898
48.98

125.56

12556 94.96|

000 000)
0.00|

oo

399.14

0.00{ 000

ft aft FP

., 35.59
332.94

33294
000,
oo
1,626.77]
192677
0.00

0.00
000
4,565.01

8.79
-7.83

8.36
0.00
0.00
0.00

0.35]

7.83
0.00
0.00}
-8.36

.20.03
-58.78

0.00
-169.67

169.67|
0.00|

0.00
0.00
20.03

58,78 -
0.00

2.26
8.34
8.34
0.00

0.00

23.34

23,30
0.00

000
000

65.57

Potable Tanks
2 POTABLE WATER

2 POTABLE WATER STBD

Subtotal Potable

50

7.93
793
15.86

4.82
482
4.82

38.256

3825

 76.50

471.79

943.59

-8.81

0.00

881

-69.84

69.84|
0.00

15.75
15,75
31.50

Lube Oil Tanks

LUBEOILPORT .

LUBE OlL. STBD
DIRTY OIL B
Subtotal Lube Oil

10

Lo01

0.33

0.91

T

635l

16.09

16.09]
1.99]
'7.90

5.28

528

19.02
19.04

1.811

12,37

26,37
64.43

-13.84

13.85 -
0.00;
0.00

-4.54

P IEL
0.00| 035
0.00 :

Hydraulic oil Tanks
HYDRAULIC OIL

10

Subtotal Hydraulicoil

0.08
0.08

11.37
11.37

0.92
0.92

12.16

12.16

-0.58

-0.58 |

-0.05

-0.05]

Sanitary Tanks

3 SANITARY PORT
] 3 SANITARY STBD
Subtotal Sanitary

12.10
12.10
24.20

4.32

4.32|

4.32

52.26
52.26

10453 1

~-7.53

7.53

0.00|

9114
91,14

0.00|

44.03
44.03
88.07

Sea Water Tanks
FOREPEAK BALLAST

A SWEBALIAST PORT .

4 SWBALLAST STBD

 8SWBALLASTPORT

8 SWBALLAST STBD

9 SWBALLAST PORT
9SWBALLASTSTBD
10 SWBALLASTPORT
10 SWBALLAST STBD
11 SWBALLAST PORT
11 SWBALLASTSTBD

Subtotal Sea Water

0.00

2573

0.00

631

0.00

62500 96

25.73

162.30

26.79

3092

0.00

159.65|

- 2584|

7

000000}
0001 0.00
0.00

19626
“190.26

334.51
270.511
0.00
0.00

.0.00)

0.00

203357]
2,033.57

0.00
841

841

3,127.37

- 302040|
3,956.62

3,174.39
0.00

0.00|

L0001

000
17,345.91

-7.78]
“lo51

0.00]

0.00

0.00|
-0.49

0.00

-216.46]
216,46

-208.58
205.66
—293 88

218.56]

0.00

-78.24

L 000]
0.00,
10.00

0.00
0.01
0.01
0.00
0.00
17.30
0.00
0.00
0.00
0.00
17.31

Total Tanks

259.23

1,909.58

24,651.09

-0.22

-58.26

209.83
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" Solids Loading Details - Sumﬁ‘la}fy

T&S - Burmout 10% Consumables

ltem

Weight
LT

VCG
ft abv BL

vmom
LT-ft

LCG
ft aft FP

L.mom
LT-ft

TCG
ft stbd

Tmom
LT-ft

FSi
LT-ft

Vessel e
" Dry & Refer Stores

X SCIENTIFIC oUTFIT ]

MAIN DECK
6 ANCHORS
 3SPHERES
' 3DECK BOXES
CTD
‘GORMAN GAS BOTTLES
MAIN & WET LAB
INSTRUMENTS

" 'GORMAN INSTRUMENTS |

01 DECK

RAG TOP VAN WITH GLASS o

DRAG GEAR i

] CHRIS HOUGHES GE

MISCGEAR T
2 DECK BOXES

- 10.71
3.35

..2.23
0.89

0.89
0.89

0.35]

35

0671
.089]

E
0.27]

804
1121
1.79

22.00
.21.00
21.00

21.00

]
3250

31.00
31.00

2100

21.00| 22
22.00y  73.7G
22.00

22.00|

3100 | 27.5
31.00

735,

139.00!

157.00|
. 145.00
122.00,

10600
____13500‘
9600\__

| 10.1'0.0%_____
. 101.00]

95,00

127.00|
101.00,

101.00]
135.00

13.65

1,681.47
485.75
381.86
236.38

120.15!

59.63
85.44|
|

135.34
27.27
763.80

142.24
180.79

89.89|
120.15

- 0.00;

& b

600 o
0.00| 0O

1 0.00

0.00|

0.00

0.00] 00X

000
T
000, 000!
000, O
0.00]" o

0.00|
0.00|

Total Solids

36.56

25.07

123.74

4,523.81

0.00 |
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Intact Trim & Stability Calculation

Vessel Condition:
Tanks Condition:
Solids Condition;

Weather Criteria - Accommodations Van on 01 Level
T&S - Heavy Departure
T&S - Heavy Departure

Icing Condition: <none>
Item Waeight VCG Vmom LCG z Lmom TCG Tmom | FSM
LT ftabvBL| LTt [ftaft Fr0: LT-ft ft stbd LT-ft LT-ft
Diesel 17874|  6.69| 1,196.40, 9569, 17,103.08 0.11] 20.03| 18556
Potable 3169 636 201.60, 59.34 1,880.75 0.00 000 -
Lube Oif 654 17.19]  11248| 56.19 367.66/ 000, 000 0.00
‘Hydraulic oil 081 1317 1069 149.50 121.35: -0.58 -047| -
Sanitary 000 000 0060 000 000 000 000 -
Sea Water | 5263 734, 386.51| 116.81 6,147.77. -0.06 -2.93| e
Mean Light Operating Condition 18.28 18.70 341.93| 7183, 1,313.03! 0.00 0.00] e
Solids - 87.50 2523| 145064 123.95| 7,127.04 0.00 0.00| o
TOTAL DEADWEIGHT 346.20 10.69] 3,700.24 98.38| 34,060 68I 0.05 16.63| 185.56
LIGHTSHIP 787.77 15.27] 12,029.25| 8253 65014.66! -0.01 -7.68 0.00
TOTAL DISPLACEMENT 1,133.97 13.87] 15,729.49! 87.37| 99,075.34 0.01 8.75! (342.33)
Trim
Displacement (DISPL) = Total Weight 1,133.97 LT
Mean Molded Salt Water Draft (Tm) From Hydrostatics Table 1381 ft
Longitudinal Center of Gravity  (LCG) ~ =Totallmom/DISPL " "8737
Longitudinal Center of Buoyancy  (LCB) __From Hydrostancs Table
Trimming Lever (TL) =LCG -LCB _ t
Longitudinal Metacentric Height  (KML)  From Hydrostatics Table S 197,14 LT-ft
Moment to alter trim 1" {MTT) = (KML—VCG) DISPL/LBP /12 [LBP =165 fi] - 104.96 LT-ft
Trim (+ trim aft) (TRIM) = (DISPL * TL ) /{12 * MT1) 0.48 ft
Longitudinal Center of Flotation ~ (LCF}  From Hydrostatics Table - 91.17 ft
Molded Draft at FP _ (IFP)  =Tm-(TRIM/LBP*LCF) [LBP=165f] 17355 ft
Molded Draft at AP (TAP)  =TFP+TRIM ~ 14.03 ft
Keel Draft at FP =TFP-13" 24T R
Keel Draft at MP =Tm-(TRIM/LBP * (LCF-82,5)) + 2'5-4/2" ~  '16.25 ft
Keel Draft at AP = TAP + 5 1-13/16" 19.18 ft
Stability
Transverse KM ~ (KMt)  From Hydrostatics Table 16.42 it
Vertical Center of Gravity {VCG) = Total Vmom / DISPL 1387 ft
Transverse Metacentric Height (GMt) = KMt - VCG 255 ft
Free Surface Correction ~~ (FScorr) = Total FSM/DISPL ~0.30 ft
GMAvailabe " (GMavail) = GMt - FScorr 2.25 ft
GM Reqmred (GMreq)  Weather Criteria - Accommodations Van on 01 Level 2.10 ft
G Margin = GMavail - GMreq 0.15 ft
Heel
Moment to alter Heel 1° (MH1)  =0.01745 * GMavail * DISPL 4449 LTH
Heel {(+ heel to stbd) = Total Tmom / MH1 0.17 deg
Observed Drafts
Draftat FWDMarks Port ft Sthd: ft Average: ft
Draft at AFT Marks Port:  ft Stbd; ~ft Average; ft
Observed Displacement LT
Difference LT
Expected Margin of Error LT
Notes: FSM calculated according to rules in T&S booklet.
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TRIM & STABILITY BOOKLET 2/14/07 | 340f 42| C




o

"Tanks Loading Details - Summdry

T&S - Heavy Depariure

Item % EWei‘qht VCG Vmom LCG Lmom TCG ;| Tmom |Actual FSM

Full LT ft abv BL LT-ft | ftaftFP; LT-f ftstbd | LT-ft LTt

Diesel Tanks

F.O.DAYTANK(GEN) 95| 228 2197 5006 2001 4559, 879 2003  2.26
1F.0. MAINENG PORT 95| 892] 688 61.36] 4425  394.56 -7.95| -70. 90 5.06
1F.0. MAINENG STBD 95| 892| 6.88 61.36. 44.25] 39456  7.95 70.90 506
§FO.PORT """ 95 21.03]  607| 127.73| 8699 182960 -8.44|-177.51|  24.65
,5f=o STBD T 95| 2103 607| 12773 8699 1829.60| 844 177.51|  24.58

6FO.PORT ~""""U5| 2029/ 619| 12556 94.96 192677 -836,-169.67) 2334
6FO.STBD 85 20 6.19| 12556, 0496 192677  8.36| 169.67|  23.30
_7FO.PORT 95 177.58| 104.81] 2,844.99 5 -221.17]  '29.48
7FO.STBD 95 27.14 177.58| 104.81| 2,844.99 _221.47| 2951
10F.0.CENTER 95 7.46|  161.89| 141.20| 3,065.64| 0600|1831
Subtotal Diesel 6.69| 1,196.40| 95.69) 17,103.08 20.03| 185.56
Potable Tanks
_2POTABLE WATER 100 158 10080} 59.34) 94037 -9.35 -14824)  0.00
_2POTABLE WATERSTBD 100, 1585 636, 10080, 59.34| 94037 935 14824 000
Subtotal Potable 31.69 6.36 201.60 59.34| 1,880.75 0.00 0.00 0.00
Lube Oil Tanks !
(LUBEOILPORT  100i 327 17.19]  56.24| 5619, 16383| -13.37, -43.75 = 000
LUBEOILSTBD 1001 327  66.24] 5619 18382 1337 4375 000
DRTYOL 06 000l 000 000 000 _ 000/ 000 000 000
Subtotal Lube Oil 6.54 17.18 112.48 56.19 367.66 0.00 0.00 0.00
Hydraulic oil Tanks
HYDRAULIC OIL 100 081; 13.17 1069 149.50,  121.35 -0.58| -0.47 0.00
Subtotal Hydraulic oil 0.81 13.17 10.69| 149.50 121.35) -0.58| -0.47 0.00

Sanitary Tanks
3 SANITARY PORT 000, 000} 000, 000 000 000 000 000
_3 SANITARY STBD 0 000 000| 000 000 000/ 000|000 0.0
Subtotal Sanitary 0.00 0.00 0.00 .00 0.00 0.00! 0.00 .00
Sea Water Tanks !
FOREPEAKBALLAST 0| 000/ 000) 000 000/ 0001 000]
4SWBALLASTPORT 0| 000] 000 000 000, 000; 000 000
4SWBALLASTSTBD 0| 000,  000| 000 2 000] 000|000
8 SWBALLASTPORT 100 2679  7.32| 19626 11672 3127.37| -7.78-208.58,
‘8SWBALLASTSTBD ~~~ 100| 2584  7.36| 190.26] 116.89| 302040 7.96] 205.66/
_9SWBALLASTPORT 0/ 000  000| 000 0.00| 000 000}
.9 SWBALLAST STBD 0 0.00 0.00|
_JOSWBALLASTPORT 0| 000 _ 000| 000 0.00] | 0.0G
10 SW BALLAST STBD 0 0.00 0.00
0
0

[w]fw
<
]
o
o
=]
L]

11 SWBALLASTPORT 0| ~ 000 T0.00] 000|000 000 000
11 SWBALLAST STBD 0] 000 O 000 000 000
Subtotal Sea Water 52.63 7.34 386.51 6,147.77

Total Tanks 270.42 7.051 1,907.68 94.74| 25,620.60
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Solids Loading Details - Surhn%ary

T&S - Heavy Deparlure

item

Weight
LT

VCG
ft abv BL

Vmom
LT-ft

l.mom
LTt

TCG
ft stbd

Tmom
LT-ft

FSM
LTt

Vessel

_ Dry & Refer Stores
SCIENTIFIC OUTFIT

 MAIN DECK

6 ANCHORS

WINCH

- WIRE

 3DECK BOXES
~CTD

GORMAN GASBOTTLES |

MAIN & WETLAB
INSTRUMENTS
‘GORMAN INSTRUMENTS

01 DECK

 RAG TOP VAN WITH GLASS

'DRAG GEAR
' CHRIS HOUGHES GEAR (UK) |
MISC GEAR
2 DECK BOXES

HYDRO VAN
HARD HATS & BASKETS
ALUM TUBES

3.50

10.71
3.35

“iag
0.27

8.04
1.12

1.07

813]
2.23|
089
0.67]
088

... 179 .
10.96

0.85!

2100, 7350
157.00
145.00,
122.00]
106.00
135.00|
89.00|
96.00

21.00]
22,00

22.00
22.00
21.00
21.00
2200

22491
73.70
68.86|

 49.06,
18.69.
14.07,
19.58]

28.14|
5.67]

. 21.00]  Z
21,00

101.00
101.00

32.50
31.00,
31.00
31.00
31.001
24.50!
24.50;
24.50

- 261.30]
34.72| 127.0
55.49| 101.00
2759 101.00|
27.59] 135.00

15221| 121.00|

268.52| 146.45
26.22| 146.45|
20.83] 146.45

1,681.471

120.15

oerer)

76380|
. 142.24
180.79

- 9500]
127.00

1,605.09!

13650,

Sosrs

'381.86|

236.38|
59.63|
85.44|

135.34

89.89]
120.15}
594.11

156.70]
124.48

0.00|

0.00|
000
000
000]
_0}9_0
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!

000 -
0.00| _ -

0.00| -
0.00]

0.00| -
0.00

0.00)  ——

0.00| -
000
0.00| = -

Total Solids

57.50

25.231 1,450.64| 123.95

7,127.04

0.00

0.00
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" “Intact Trim & Stability Calculation

Vessel Condition:

Tanks Condition:

Solids Condition:
Item Weight | VCG | Vmom | LCG | Lmom | TCG | Tmom | FSM
LT ftabvBL! LT-ft ftaft Fr0 LTt | fisthd LT-ft LT-ft
Tanks B |
Diesel P }
. Potable | L
Lube O B »
‘Hydrautic off |
Sanitary ]
Sea Water U A S b SO A
Mean Light Operating Condition | ~ 18.28|  18.70[ 34193 7183/ 1313.03] 000/ 0001 e
t
|
TOTAL DEADWEIGHT : 1
LIGHTSHIP 787.77 15.27112,029.25| 8253 65,014.66 -0.01 -7.88 0,00
TOTAL DISPLACEMENT 3
Trim
Displacement ~ (DISPL) = Total Weight S LT
Mean Molded Sait Water Draft ~ (Tm) From Hydrostatics Table ft
Longitudinal ( Center of Gravity (LCG)  =Total Lmom/DISPL ft
Longitudinal Center of Buoyancy  (LCB) ~From Hydrostatics Table ft
Trimming Lever (TL}y ~ =LCG-LCB . ft
Longitudinal Metacentric Height ~ (KML)  From Hydrostatlcs Table - - ot
Morment to alter trim 1" (MT1) = (KML-VCG) * DISPL/LBP /12 [LBP =165 fi] ~ LT-ftfin
Trim (+ trim aft) (TRIM) ~_ =(DISPL*TL)/(12* MT1) _ i
Longitudinal Center of Flotation {LCF) From 'Hydrostatics Table e |
Molded Draft at FP (TFP)  =Tm-(TRIM/ LBP *LCF) [LBP = 165 fi] t
Molded Draft at AP {TAP) = TFP + TRIM ft
KeelDraftatFP  ~ =TFP-13" .
Keel Draftat MP_ C=Tm-(TRIM/LBP * (LCF-825))+2'6-12 _  —  ft
Keel Draft at AP = TAP + 5' 1-13/16" ft
Stability
Transverse KM (KMt)  From Hydrostatics Table ft
Vertical Center of Gravity (VCG)  =Total} Vmom / DISPL i
Transverse Metacentric Height  (GMt) = KMt - VCG ft
Free Surface Correction  (FScorr) = Total FSM/ DISPL ft
GMAvailable ~  (GMavail) =GMt-FScorr _ft
GM Required (GMreq) Interpolated from Required GM Curve ft
GM Margin = 3Mavail - GMreg ft
Heel
Moment to alter Heel 1° (MH1) ~=0.01745 * GMavail * DISPL LT-ft
Heel (+ heel to stbd) = Total Tmom / MH1 deg
Observed Drafts
Draft at FWD Marks ~ Port: _ ft Sthd: ft Average: ft
Draft at AFT Marks Port;  ft Stbd: ft Average: ft
Observed Displacement LT
Difference LT
Expected Margin of Error LT
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Tanks Loading Details - Surﬁrﬁary

Condition:

ltem %
Full

Weight
LT

VCG
ft abv BL

Vmom
LT-ft

LCG
ft aft FP

Lmom TCG
LT-f ft sthd

Tmom
LT-ft

FsM
LT-ft

Piesel Tanks
F.O. DAY TANK (GEN)

1 F 0. MAIN ENG STBD
__5 F.0. PORT
5 F.0. STBD
6 F 0. PORT
6F0.STBD
7FOPORT
7FO.STBD
10F.0. CENTER
Subtotal Diesel

"1FO.MAINENGPORT

[Potable Tanks

2 POTABLE WATER

2 POTABLE WAT!_._—?R STBD
‘Subtotal Potable

Lube Oil Tanks
LUBE OIL PORT
LUBE OIL_ STBD
DIRTY OIL

Subtotal Lube Oil

Hydraulic oil Tanks
HYDRAULIC OIL
Subtotal Hydraulic oil

Sanitary Tanks
3 SANITARY PORT

‘Subtotal Sanitary

SSANITARYSTBD — |

Sea Water Tanks
FOREPEAK BALLAST
45w BALLAST PORT

8 SWBALLASTPORT
_8SWBALLASTSTBD
9 SWBALLAST PORT

9 SWBALLAST STBD
‘ _10 SWBALLAST PORT

10 SWBALLA_ST STBD
) 11 SWBALLASTPORT__ -
11 SWBALLAST STBD
Subtotal Sea Water

4 SWBALLASTSTBD

Total Tanks
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" Solids Loading Details - Summary
Condition:
Item Weight | VCG Vmom I.CG | Lmom TCG Tmom | FSM
LT ft abv BL LT-ft | ftaft FP LTt ft sthd LT-# LT-fi
]

f

‘} . s

N

Total Solids
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American Bureau of Shipping
SURVEY FOR LOAD LINES

Date:_ 9 June 13894

Report No._J 510454

WP Y o

Name of Ship

INTERNATIONAL CONVENTION ON LOAD LINES, 1966

(IMCO STAN DARD FORM)

RECORD OF CONDITIONS OF ASSIGNMENT

Oceanub

Port of Registry Woods Hole, HMa.

Nationality V5 A

Distinctive Number or Letters WX A Q@

Shipbuilders Yelterscwn B uildecs Tnanc

Yard Number 4250-1

Date of Build {Conversion) New OV

Deck and Pioy Mouse Deck ( Nov.'a3 » Tune a4)

Freeboa.rd assigned as a ship of Type‘ Gﬂ witYw Tacreased Frecboard

Classification Vaclassed

Date and place of initial survey _ ~
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American Bureau of Shipping
SURVEY FOR LOAD LINES

Report No.. J510454 Date: 8 Jone 1394

¥

INTERNATIONAL CONVENTION ON LOAD LINES, 1966
(IMCO STANDARD FORM)

RECORD OF CONDITIONS OF ASSIGNMENT

Name of Ship Oceanus

Port of Registry Weoods Hole, Ma.
Nationality U5 A

Distinctive Number or Letters WK A Q
Shipbuilders P2 Yecscn Gl \Vaers Xac
Yard Number ©4250-%

Date of Build (Conversion) Now ¢y Deck end Pudo¥ Mouss Deck { Nov. a3 - Tune a4)
Freeboard aseigned as a ship of Type B wiln Tacreased Frazvoard

Classification Unclassed

Date and place of initial survey
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