
TABLE B.3 - ATLANTIS Starboard Squirt Boom and Aft CTD Winch
Note:  Some of the figures below are estimates for Appendix B illustration only.

REQUIRED DATA Operator/Designer Response

Deployment Type Station Keeping-Deep Water

McElroy�manual�only�indicates�a�vertical�load�on�
the�boom.��Nothing�on�board�ATLANTIS�indicates�
that�towing�is�allowed,�however�"tow�yo"�have�
been�conducted�off�this�boom.��It�is�reported�that�
towing�calculations�were�done�on�this�boom�design�
for�REVELLE.��MCD�should�be�developed�jointly�
between�WHOI�and�SIO.��Deployment�type�might�
be�able�to�be�changed�to�"Station�Keeping�&�
Towing���Deep�Water".����RIght�now�this�is�in�
conflict�with�the�system�description�below�of�how�
the�system�is�actually�used.��One�should�be�
changed�until�more�information�is�known.

Provide a brief narrative of scientific purpose and the 
equipment to be deployed.

A drawing or drawings of the proposed “system” or 
“component” architecture is to be appended showing, for 
example, tension member angles and potential loadings 
(Principal, Secondary & Worst Case) relative to the various 
system elements.

Provide information on the vessel or vessels (size(s), type(s), 
UNOLS or not, etc.) intended for the system deployment, 
its/their area(s) of operation and the likely weather conditions 
to be encountered.

Package Description Various
Maximum Package Weight Various
Base Package Mass Various
Added  Mass to Include Captured and Entrained Added 
Mass (E.G., Water/Mud) Various

Maximum Hydrodynamic Resistance Various

Dynamic Factors 1.17 g vertical (Assuming Global AGOR side 
deployment, See Glosten document XXXXX)

It�is�possible�to�use�dynamic�factors�less�than�the�
Appendix�A�requirement�of�1.75�if�the�
characteristics�of�the�vessel�are�known.��1.75�is�the�
requirement�(based�on�ABS)�if�you�don't�know�
anything�else.

Tension Member Type and Breaking Load.  Either Nominal 
Breaking Load (NBL) or Assigned Breaking Load (ABL) per 
Appendix A

Rochester 0.322

Maximum Tension Member Weight (In Water)
Depends on deployment & package (See 
Appendix A calculation for CLIVAR as example)

Maximum Tension Member Mass See Appendix A calculations

Tension Member Factor of Safety per Appendix A
2.0  (Levelwind design requires up-grade.
Reduced cable life expected due to small 
diameter vertical rollers)

Tension Member Maximum Permissible Tension (MPT) or 
SWL 5000 lbs

Maximum Anticipated Depth/Length of Deployment 10,000m
Maximum Allowable Depths of Water Full Ocean
Deployment/Water Depth Ratio Near 100 % depending on station depth

Principal Loading entrained water, resistance, cable weight in 
water)

Secondary Loading Dynamic effect on total mass.   See Appendix 
A calculation for the given deployment.

Worst Case Loading 10,000 lbs (Package fouls in submerged 
wreck)

This�results�in�the�DLT�for�an�Inspected�Vessel�like�
ATLANTIS.

Load Limiting Device or Conditions (Section B.4) None Use�of�a�LLD�on�an�Inspected�Vessel�would�have�to�
be�approved�by�USCG.

Maximum Anticipated Operating Tension (MAOT): 10,000 lbs Per�Appendix�B�Section�B.4�(No�LLD�and�vessel�
large�enough�to�impart�this�level�on�loading)

Design Line Tension (DLT): Unknown This�needs�to�be�confirmed�through�MCD�
development

Ultimate Design Load (UDL): Unknown

Maximum Permissible Tension (MPT): 5000 lbs This�is�what�you�would�set�the�alarm�on�the�cable�
monitoring�system.

MAOT < or = DLT? Unknown Without�a�LLD,�MAOT�must�be�less�than�DLT

Other Emergency Means of Package or Tension Member 
Detachment None

Other Means for Package Control None
Description of Fail Safes in the Event of Power Loss or 
Mechanical/Electrical Failure of System Components None

This system is used to deploy and recover a 
variety of science packages over the starboard 
side including CTD rosettes, small corers and 
"tow-yo" instruments.   The system is made up 
of a McElroy model 15000 squirt boom and a 
Markey DESH-5 CTD winch; both of which are 
permenently installed on the 0-2 deck, 
starboard.   Typcial deployments range from 
surface casts to 10,000m which are often 
greater than 75% of the water depth.   The 
winch is normally fitted with 0.322 conducting 
cable, but it is possible to change drums/wires.

Provide Primary Deployment Information:
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Note:��Some�of�the�figures�below�are�estimates�and�are�provided�for�Appendix�B�illustration�purposes�only.

COMPONENT UDL�(LBS) DLT�(LBS) MPT�(LBS) Comments
1.�Handling�Apparatus

McElroy�Model�15000�Squirt�Boom Unknown Unknown
Unknown�(but�

probably�>�5000�lbs)

Ship's�operating�manual�describes�the�
boom�being�designed�for�15,000�static�load�
which�implies�this�load�hung�from�the�
padeye.��This�needs�to�be�converted�to�
MPT�with�the�current�winch�arrangement�
defining�the�cable�geometries.���There�was�
no�further�information�in�the�McElroy�
manual.��It�is�reported�that�these�
calculations�have�been�run�for�REVELLE,�
including�tow�loading.��WHOI�may�be�able�
to�get�the�required�information�from�SIO�
to�develop�a�common�MCD�for�both�ships�
depending�on�winch�arrangement.��There�
may�be�additional�information�in�the�WHOI�
files�ashore,�but�none�was�available�on�the�
ship�during�the�NSF�inspection�and�
therefore�not�available�to�the�crew.

2.�Winch

Markey�DESH�5 Unknown Unknown At�least�12,000�lbs

MCD�needs�development�through�
interface�with�Markey.��This�make/model�
may�already�be�included�in�the�GP�with�
Duke.��Since�line�pull�at�bare�drum�is�12,�
000�lbs�there�is�no�concern�that�it�can�
withstand�the�breaking�strength�of�the�
0.322�currently�in�use.��It�may�be�able�to�
be�used�with�much�larger�cables�if�desired�
and�still�meet�46�CFR,�which�might�save�
replacement�costs.��MCD�should�also�give�
bolt�loads�at�the�foundation�which�could�
eventually�be�used�to�check�ship's�
structure.��Given�the�time�in�service,�there�
is�little�concern�about�fixed�winches�such�
as�this.��Analysis�of�foundations�and�deck�
structure�would�be�a�very�low�priority.

3.�Tension�Member

Rochester�0.322 10,000�lbs 10,000�lbs 5000�lbs

Cable�monitoring�system,�sheave�
diameters�and�training�all�allow�FS=�2.0�per�
Appendix�A.��However,�the�Markey�
levelwind�has�4"�diameter�levelwind�rollers�
which�would�limit�the�FS�to�5.0.����NSF�
realizes�that�full�ocean�work�(particularly�
the�up�coming�CLIVAR�work)�necessitates�
the�use�of�a�FS�of�2.0.���If�the�other�aspects�
of�Appendix�A�are�followed,�the�only�
detriment�of�the�undersized�rollers�is�the�
negative�impact�on�cable�life.��There�
should�be�no�concerns�about�personnel�
safety.��A�technical�solution�to�the�Markey�
levelwind�design�is�under�discussion�and�
will�be�implemented�on�the�Global�ships�as�
soon�as�practicable.

4.�Blocks/Sheaves

WHOI�Provided�Harken�Block Unknown 20,000�lbs
10,000���������������

R�=�20,000

MCD�needs�development,�but�easily�
available�from�vendor�spec�sheets�and�
verified�through�testing.��See�WHOI�block�
load�testing�photos�as�well�as�the�standard�
block�MCD�format.��MCD�should�include�
padeye�reaction�at�MPT�which�is�normally�
2x�MPT

5.�Hardware
WHOI�Provided�1/2"�Shackle�at�Block Unknown >�20,000 R�=�20,000 From�Crosby�spec�sheet

6.�Deck��Bolting�Pattern

System�Maximum�Permissible�Tension�(MPT) 5000�lbs
System�Design�Line�Tension�(DLT) Unknown
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Page: 5
Number: 1 Author: NSFUSER Subject: Sticky Note Date: 2/5/2012 4:15:28 AM 
Good description for MCD.
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Page: 6
Number: 1 Author: NSFUSER Subject: Sticky Note Date: 2/4/2012 11:40:09 AM 
Line pull on winches could generally be considered to be the MPT.  What is not known is the DLT, but it would be higher depending on the 
Factors of Safety used by Markey.  Discussion would be required with Markey to determine as part of MCD development.
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Page: 7
Number: 1 Author: NSFUSER Subject: Sticky Note Date: 2/4/2012 11:45:17 AM 
These pages are from the vessel's operating manual that was provided by the shipyard at delivery.  There was no such description in the McElroy 
manual.  This is good general information for inclusion in the MCD.

Number: 2 Author: NSFUSER Subject: Sticky Note Date: 2/4/2012 11:54:10 AM 
The starboard boom is described as only having a 15,000 lbs static load rating which would imply this load hung directly on the padeye.  This 
would mean an MPT of something less (10,000 lbs ?) when the cable is reeved over the sheave depending on cable geometry.  This needs to be 
investigated during MCD development which was reportedly done on REVELLE.  DLT also needs to be confirmed.

Number: 3 Author: NSFUSER Subject: Sticky Note Date: 2/4/2012 12:09:22 PM 
The port boom is accurately described as reeved over the sheave, but it is not known from this document is whether this is DLT or MPT, but it 
reads like DLT.  It was later determined by the Glosten as part of the evaluation above.
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Page: 8
Number: 1 Author: NSFUSER Subject: Sticky Note Date: 2/4/2012 12:07:30 PM 
This appears to be MPT (25,000 lbs)
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Page: 9
Number: 1 Author: NSFUSER Subject: Sticky Note Date: 2/4/2012 12:16:10 PM 
Excellent diagrams for inclusion in the MCD.
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Page: 10
Number: 1 Author: NSFUSER Subject: Sticky Note Date: 2/4/2012 12:08:29 PM 
NSF ended up paying for these up-grades - even though the manual appeared to show the breaking strength of 0.680 (46,000 lbs) was 
considered.

Number: 2 Author: NSFUSER Subject: Sticky Note Date: 2/4/2012 12:05:15 PM 
Cable leads out of the boom are important and well evaluated here.  Incoming angles are not as significant a factor for bending since the cable 
runs along the boom.  Incoming cable angles from the hydro winch on starboard boom will be important given the winch/boom arrangement.
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Page: 14
Number: 1 Author: NSFUSER Subject: Sticky Note Date: 2/4/2012 11:59:08 AM 
Port boom is not rated for towing unless stays are installed.  It is unknown under what cable loads this will be required on the starboard boom 
until the MCD is developed.  The ATLANTIS has not yet taken the steps to install the required padeyes and stays, but they have the necessary 
information.
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