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Ref:  (a) CI NCLANTFLT/ Cl NCPACFLTI NST 3530.1 SURFACE SHI P AND

SUBMARI NE SEAMANSHI P AND NAVI GATI ON

(b) OPNAVI NST 9420.2 | MPLEMENTATI ON OF THE ELECTRONI C
CHART DI SPLAY AND | NFORMATI ON SYSTEM NAVY ( ECDI S-N)
CERTI FI CATI ON PROCESS

(c) COVNAVSURFLANT/ COVNAVSURFPACI NST 3502. 2E SURFACE
FORCE TRAI NI NG MANUAL

(d) COVNAVAI RPAC/ COVNAVAI RLANTI NST 3500. 20C CV/ N TRAI NI NG
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(e) U S. NAVY REGULATI ONS

(f) CI NCPACFLT 3140.3 (SERI ES)/Cl NCLANTFLT 3140. 9
(SERI ES), CHART AND PUB ALLOWMANCES

1. Purpose. To publish TYCOM navigation guidelines to be
observed by COWAVSURFOR and COWNAVAI RFOR vessel s.

2. Cancellation. COVWAVSURFLANT/ COMWAVSURFPAC/ COWNAVAI RPAC/
COWNAVAI RLANTI NST 3530. 4A.

3. Revision. Changes are extensive, and individual paragraphs
wher e changes have been nade have not been marked. Therefore,
it 1s necessary to reviewthis instruction in its entirety.
Forward reconmendati ons for changes, additions or deletions to
your respective TYCOM

4. Action

a. Effective upon receipt, this instruction will be used to
i nprove navi gational accuracy. Personnel assigned
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responsi bility for navigation duties are required to read and
denonstrate know edge of the contents of this instruction before
assunm ng these duti es.

b. Commanders are advised to becone thoroughly famliar
with the accuracy and use of all avail able nethods for
determ ni ng navi gati onal position.

c. Imediate Superiors in Command (I1SICs) are required to
conduct navi gation assessnents once per Inter- Depl oynent
Training Cycle (IDIC). Consolidated and sanitized reports of
common defici encies di scovered during navigation assessnents
shall be forwarded to the appropriate Type Conmander using
Appendi x A, “ISIC Navigati on Assessnent Checklist.” The
Navi gation assessnment will also be reported as an exercise in
TRAREPs.

d. Each Commanding O ficer will tailor Chapter 2 of this
instruction as necessary to conformto the ship's configuration
and organi zation, and issue it as the ship's Navigation Bill

(Si gned) (Si gned)

R A SPICER M E. PURCELL
Deputy and Deputy and
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Distribution: (COWAVSURFLANT NOTE 5216)
21A1, 26A1, 26E1, 26DD1, 28, 29, 31, 32
COVNAVSURFRESFOR

Di stribution: (COWAVSURFPAC)

SNDL Parts 1 and 2

24E7 Commander M ne Warfare Command
26A2 Anphi bi ous Group PAC

26V2 Landi ng Force Trai ni ng Command PAC
26FF M ne Warfare Inspection G oup
26000 Eastern Pacific Mbile Training Team
28A2 Carrier Goup PAC

28B2 Crui ser-Destroyer G oup PAC

28C2 Surface G oup PAC

28D2 Destroyer Squadron PAC

28E2 Sur f ace Squadron PAC

28@&2 M ne Squadron and Divi sion PAC



281 2

2832
28L2
29A2
29B2
29C2
29E2
29F2
29AA2
30A2
30C2

31A2
31@
31H2
3112
31J2
31M2
31N2
3202
32
32H2
32N2
32Q
3252
32X2
32EE2
32KK
32QQ
FT35
FT43

FT30

COVWNAVAI RFORI NST 3530. 4/
COWMNAVSURFORI NST 3530. 4
26 Feb 02

Craft Qpportunity M ne Squadron and Unit PAC
(COOPM NERON 11 only)

Conmbat Logi stics G oup, Squadron & Support Squadron PAC
Amphi bi ous Squadron PAC

Qui ded M ssile Cruiser PAC (CGQ

Aircraft Carrier PAC (CV) (CVN

Coastal Patrol Boat PAC (PC)

Destroyer PAC (DD) 963 d ass

Gui ded M ssil e Destroyer PAC (DDG)

Quided Mssile Frigate PAC (FFG 7 O ass

M nesweeper, COcean (Nonmagnetic) PAC ( MSO

M ne Count er neasures PAC (MCM 1) C ass and Fl eet

| nt roducti on Team

Amphi bi ous Conmand Shi p PAC (LCC)

Amphi bi ous Transport Dock PAC (LPD)

Amphi bi ous Assault Ship PAC (LHA) (LPH)

Dock Landi ng Ship PAC (LSD) 41 d ass

USS MI' VERNON (LSD 39) only

Tank Landi ng Ship PAC (LST)

Mul ti - Pur pose Anphi bi ous Assault Ship PAC (LHD)
Ammuni tion Ship PAC ( AE)

Conmbat Store Ship PAC (AFS)

Fast Conbat Support Ship PAC (ACE)

O ler PAC (AO

Repl eni shnent O |l er PAC (AOR)

Repair Ship PAC (AR

Sal vage Ship PAC (ARS)

Submari ne Rescue Ship PAC (ASR)

M scel | aneous Command Ship (AGF) (USS CORONADO only)
Sal vage and Rescue Ship PAC (ARS)

Amphi bi ous School (Coronado only)

Surface Warfare O ficers School Conmand (PCO PXO, DH,
BASI C)

Servi ce School Command, G eat Lakes (QM "A" School)
MARI NE SAFETY | NTERNATI ONAL | NC

Marine Air Term nal La Guardia Airport

Fl ushing NY 11371-1061

Distribution: (COVWNAVAI RLANT/ COWNAVAI RPAC)

A3
FDO
21A1
21A3
22
24A
24D

Chi ef of Naval Operations
NAVOCEANCOMFAC San Di ego CA
Cl NCLANTFLT

Cl NCUSNAVEUR

Fl eet Commander s

Naval Air Force Comranders
Surface Force Commanders



COVWNAVAI RFORI NST 3530. 4/
COWNAVSURFORI NST 3530. 4

26 Feb 02

24E M ne Warfare Conmanders

24G Submari ne Force Commanders
24H Fl eet Training Centers

24] Fl eet Marine Force Commands
26H2 Afl oat Training Goup Pacific
26J Afl oat Training Goup Atlantic
26KKK  Tactical Training G oup

28A Carrier G oups

28B Crui ser Destroyer G oups

29B Aircraft Carriers

42A Fl eet Air Commands

42B Functi onal W ng Conmanders
42] Carrier Air Wngs

46B Marine Aircraft Wng



COVWNAVAI RFORI NST 3530. 4/
COWMNAVSURFORI NST 3530. 4
26 Feb 02

TABLE OF CONTENTS

CHAPTER 1. | NTRODUCTI ON

1. Background

2. Transition to Electronic Navigation
3. Navigation Team Organi zati on

4. Perm ssive Environnent

5. Hostile or Uncertain Environnment

6. Training

7. Purpose

CHAPTER 2. STANDARD NAVI GATI ON BI LL

Gener al

Responsibility for the Bil

Duties and Responsibilities

Organi zation of the Navigation Team

Navi gation Team Duties Prior to Entering Restricted
Wat er s

Navi gation Team Duties While in Restricted Waters
Navi gation Practices Wiile in the Open Ccean

Fat honet er Readi ness

Dept hs for Electronic Navigation.

GhobdE

© N

CHAPTER 3. BASI C SKILLS

Cener al

Pol i cy

Definitions

Dead Reckoning (DR) Procedures
Estinmat ed Position Procedures
| nt egrat ed Navi gati on

El ectroni ¢ Navi gati on Mddes

NookwbE

CHAPTER 4. RECCRDS, LOGS, AND FORMS

Pur pose

Corrections

Shi p's Deck Log

Ship's Position Log

Navi gati on Wbr kbook

St andard Beari ng Book

Chart/Publication Correction Files

Notice to Mariners/Summary of Corrections
Navi gati onal Safety Warni ng Messages

CONOGTRARWNE



COVWNAVAI RFORI NST 3530. 4/
COWNAVSURFORI NST 3530. 4

26 Feb 02

10.
11.
12.
13.
14.
15.

Magneti ¢ Conpass Record

Ship's Position Reports

Captain's N ght O der Book

Navi gation Bri ef

Surface Weat her Observation Form
Record Keeping for ECDI S-N Systens



COWNAVAI RFCRI NST 3530. 4/
COWNAVSURFCORI NST 3530. 4
26 Feb 02
APPENDI CES
Appendi x A. |1 SIC Navi gati on Assessnent Checkli st
Appendi x B. Navigation Brief
Appendi x C. Checklists for Getting Underway, Entering
Port/Restricted Waters, Low Visibility, Swept
Channel, and Display Informati on For Electronic
Navi gat i on.
Appendi x D. Standard Day's Wrk in Navigation
Appendi x E.  Sanpl e QVOW Tur nover Checkl i st
Appendi x F. Navigational Safety Messages Cover Sheet
Appendi x G Ship's Position Report

Appendi x H. Electronic Chart D splay Informati on System
Navy (ECDI S-N) Requirenents.

Appendix |I. Digital Flux Gate Magnetic Conpass (DFGVC)
Appendix J. Figure O Merit to Estimated Position Error

Appendi x K. Navigation Trai ning Resources



COWNAVAI RFORI NST 3530. 4/
COWMNAVSURFORI NST 3530. 4

26 Feb 02

RECORD OF CHANGES

Change Nunber

Dat e of Change

Dat e Entered

Person Entering
Change




COVWNAVAI RFORI NST 3530. 4/
COWMNAVSURFORI NST 3530. 4
26 Feb 02

LI ST OF EFFECTI VE PAGES

The following is a list of pages in effect. “0” indicates the
original as printed in this edition.
CHANGE CHANGE
PAGE NUMBER PAGE NUMBER
i - 0
1-1 1-7 0
2-1 2-25 0
3-1 - 3-5 0
4-1 4-10 0
A-1 A-12 0
B-1 B-4 0
C1l-C10 0
D1 D2 0
E-1 E-1 0
F-1 F-1 0
G1 G2 0
H1 H 12 0
-1 | -6 0
J-1 J-1 0
K-1 K- 2 0



COVWNAVAI RFORI NST 3530. 4/
COWNAVSURFORI NST 3530. 4
26 Feb 02

CHAPTER 1

| NTRODUCTI ON

1. Background. Wile special significance nust al ways be

pl aced on piloting in restricted waters, the advent of Over-the-
Horizon Targeting (OTHT), increasing use of Direct Support (DS)
operations, and routine rendezvousi ng under EMCON condi tions
have caused increasi ng enphasis to be placed on precision open
ocean navi gation. Conplex tactical operations that conbine
surface forces with submarines and | ong-range aircraft now
demand accurate navigation not previously required. Studies
have shown that navigation accuracy can be adversely affected by
a nunber of factors, including:

a. Accumul ation of errors in information flow
b. Lack of proper enphasis on navigation accuracy.

c. Inproper determ nation of set and drift and failure to
properly apply set and drift to Dead Reckoned positions.

d. Inproperly calibrated electromagnetic (EM |og and
i naccurate or inproper azimuth reference.

e. Lack of user know edge regarding the capabilities and
l[imtations of G obal Positioning System (GPS) positional data.

In light of a greater demand for navigational accuracy both in
open ocean and restricted waters, it is essential to stress
proper training of Navigation Team personnel and strong
managenent of the navigation picture. This instruction was
devel oped and i npl enented by Type Commanders from both coasts to
provi de uni form standards and conprehensive instruction to

achi eve these ends.

2. Transition to Electronic Navigation. To assist and
facilitate the Navy’'s need for highly accurate real tine

navi gation, the CNO and the Navigator of the Navy have directed
the inplenentation of the Electronic Chart D splay and

I nformati on System - Navy (ECDI S-N). Reference (b) contains
specifics to support the transition of primary support for

navi gation and piloting from “paper” systens to an el ectronic
envi ronment .

a. ECDIS-Nis part of an extensive change in navigation

1-1
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where vessel s are navi gated based on real tine positional data.

b. This change in navigation wll happen in three phases.
During the first phase, conventional navigation as it is

currently witten within this docunent is still required. The
second phase is transitional; current approved nethods of
navi gation are still required, but electronic systens will also

be used, tested, and validated by all conmands. The third phase
is a conplete transition to ECDI S-N where ships will train
towards and becone certified in the use electronic navigation
syst ens.

3. Navigation Team Organi zati on. The Navi gator nust organize
the Navigation Teamso it is flexible enough to neet the denmands
and conplexities of the ship's mssions. Chapter Two provides a

standard navigation bill, which will be tailored for each ship,
to delineate duties and responsibilities. Wile the navigation
detail is manned, navigation personnel will NOT abandon/| eave

their assigned duties w thout being properly relieved.

4. Peacetinme Environnent. The Navi gator and/or designated

Navi gati on Team Menbers will advise the CO and OOD of the ship's
nmovenents and of best courses to steer. The Navigator shall be
responsi bl e for oversight, operation, and coordi nation of

mai nt enance of the ship's navigational equipnent.

a. The Navigator receives aid fromnmany personnel whose
duties and expertise support his/her responsibilities.
Quartermasters support the Navigator by maintaining the DR and
Ship's Deck Log and by determning fixes or estimating the
ship's position. The OOD supports the Navigator by reporting
radar and vi sual navigation |andmark sightings. The
Quartermaster of the Watch is a vital assistant to the OOD, who
nust take an active role in nmaking sure the ship is properly and
safely navigated at all tinmes. The Conbat Information Center
(A C)/Conmbat Direction Center (CDC) Navigation Team provi des
radar bearings and ranges to known points and tracks ships and
ot her hazards which m ght endanger the ship. The Cl CAJ CDCWO
mai nt ai ns an i ndependent DR and track plot to support the bridge
navi gation efforts and nmust be prepared to assune prinmary pl ot
as situations demand. CIC CDC will maintain an effective
exchange of information wth the bridge and the navigation watch
in order to reduce or prevent errors fromoccurring and aid in
resol ving potential differences.

b. The Navigator draws navigation data fromall avail abl e

1-2
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sources to determne the ship's position and its relationship to
hazards to navigation. He/she, or personnel under his/her

purvi ew, provides the CO and OOD with ship's position and
recommends courses and speeds. The Navigation Team nust strive
to determine navigation data that is as accurate as possi bl e.

c. The checklist provided in Appendix E, “Sanple QVOW
Turnover Checklist,” is a guide for properly turning over a
wat ch and for maintaining standards of accuracy. All oncom ng
and offgoing QWOW wi ||l use this guide or a simlar checklist.

d. For the purposes of this instruction, a GPS fix shall be
defined as a position reported by a Joint Program O fice
approved G obal Positioning Systemreceiver such as the AN VRN
6, AN-PSN 11 PLGR, or Navigation Sensor System Interface
(NAVSSI) Block Ill Build IV (or Block V) GPS card. Conmmerci al
GPS receiver positions shall not be used to determ ne ship’s
position without witten perm ssion fromthe Commandi ng O ficer
per that ship’s Navigation Bill. Appendix H, “Electronic Chart
D splay Information System Navy (ECDI S-N) Requirenents,” details
procedural requirenents for use of electronic navigation
equi pnment .

5. Hostile or Uncertain Environnent. The Navigation Teamis
faced with additional duties when higher conditions of readi ness
are required. The Navigation Team nust provide the CO and
Tactical Action Oficer (TAO wth tinely geodetic positioning
data. This data may be required to position the ship, acquire
targets and enploy all required weapons and tactics while
fighting the ship. Nunmerous exercises have shown that position
data supplied automatically to NIDS frominertial and navigation
integrator devices result in the nost geodetically accurate data
links. However, the Navigator nust constantly conpare
automatically supplied data to fix information obtained from al
ot her sources, including other ships in conpany, and take action
to override automatic data determ ned to be | ess accurate than
hi s/ her Navigation Teanmls position information. The ship’s
Battle Bill wll describe procedures to ensure the Navigator's
role in tactical situations is clearly defined.

a. In atactical situation for ships not equipped with
automatic GPS data feed to CIC/CDC, the Navigation Team becones
the TAO s primary source of geodetic data for the tactical plot.
He/ she receives inputs fromall available sources to aid in
determ ning the ship's position. He/she delivers this data to
the TAO for display and/or input into the NTDS/ ACDS. He/she
comuni cates with the TAO to accommbdat e changes in the TAO s

1-3
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requi renents for accuracy and precision and provides for the
detection and correction of errors.

b. A necessary ingredient in the maintenance of accurate
navi gati on throughout the entire conbat systemis the detection
and correction of errors. This can be acconplished by the
fol | ow ng:

(1) The Navigation Teamw || use all available
navi gati on systens and technologies in determning a fix.

(2) The users of navigation information should
continuously conpare data for accuracy and provi de feedback as
necessary.

6. Training. Maintaining the ship's position within the
normal |y accepted accuracy standards found in Chapter 2, Table
2-A, demands an aggressive training programfor all personnel
involved in the ship's navigation. Electronic navigation and
data systens can provide precise fix accuracy. However, a

t hor ough under st andi ng of principles of operation and use of
vari ous equi pment is mandatory. Furthernore, basic conventi onal
navi gation skills, including celestial navigation and plotting
accuracy, nust be maintained through training and practice.

I ndi vi dual unit training progranms must provide for accurate
assessnment and training necessary to educate, qualify, evaluate
and periodically re-qualify assigned personnel. Appendix K
“Navi gation Trai ning Resources,” details sone of the resources
avai l abl e to assist Navigators and Training Oficers in

devel oping a training curriculum

a. Watch Qualification

(1) Navigator. On all ships designated for conmmand by
officers in the rank of Lieutenant Comrander or junior, the
Executive Oficer will be assigned in witing to duties as
Navigator. M ninmum qualifications of the Navigator wll| be:

(a) For NAVSURFPAC/ NAVSURFLANT shi ps:

1. Qualified OOD underway (If BUPERS assigned,
nmust conplete OOD qualifications within 6 nonths of reporting).

2. Conpl et ed Navi gator/ Seni or QM Refresher
course (K-2G 2207).

1-4
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3. Conpleted Cel estial Refresher Course (K-2G
0603) .

4. Conpl eted ECDI S-N Navi gati on Operator Course
(A-061-0030).

5. Conpl eted Navi gator/Assistant Navi gator PQS
( NAVEDTRA 43492-2).

6. If installed, NAVSTAR GPS AN WRN-6 Operation
STEP CD- ROM Cour se (NAVEDTRA A-102-0047).

(b) For NAVAI RPAC/ NAVAI RLANT (NON-11XX) (al so
applies to Assistant Navigator):

1. BUPERS- assi gned.
2. Conning Oficer qualified.
3. Conpl et ed Navi gator/ Seni or QM Refresher

course (K-2G 2207).

4. Conpleted Cel estial Navigation Refresher
course (K-2G 0603).

5. Conpleted ECDI S-N Navi gati on Operator Course
(A-061-0030).

6. Conpleted Tactics and Maneuvering
Fundanment al s course (K-2G 2208).

7. Conpl eted Advanced Shi phandling (MSI-Marine
Safety International) course.

8. Conpl eted Navi gator/Assistant Navi gator PQS
( NAVEDTRA 43492-2).

(c) Requests for waivers for any of the above
requi renents will be considered on a case-by-case basis and w ||
be addressed to ship's Type Commander via the chain of command.

(2) The Senior Quartermaster will conplete the
fol | ow ng:

(a) Navigator/ Senior QM Refresher course (K-2G
2207) .

1-5
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(b) Celestial Navigation Refresher course (K-2G
0603) .

(c) ECDI S-N Navi gation Operator Course
(A-061-0030).

(d) Assistant Navigator PQS qualifications as |isted
i n NAVEDTRA 43492- 2.

(e) If installed, NAVSTAR GPS AN WRN- 6 Operati on
STEP CD- ROM Cour se ( NAVEDTRA A- 102-0047).

(3) CICCDC Radar Navigation and Bridge Teans w | |
conpl ete Radar Navi gati on Team Refresher Course (J-221-0344).
Navi gator, CICO, RADNAV O ficer, and Piloting Oficer are
required to attend. Piloting Oficers and Di splay Operators
w Il conplete ECDI S-N Navigation Operator Course (A-061-0030).

(4) Each Navigation Team Menber wi ||l have conpleted or
be interimqualified (in witing) in the applicable PQS for
assignment to watch stations.

(5) ECDIS-N Display Operators will have conpl eted or be
interimqualified in the applicable JQR for assignnment to watch
stations.

(6) Two Mai ntenance Technicians (per ship) will have
conpl eted Informati on Systens Mintenance Technician CO (A-150-
2300).

(7) Helm Safety O ficers will conplete the required
NAVEDTRA 43492-2, Watch Station PQS - (Helml After Steering Hel m
Safety Oficer).

(8) Watch station qualification will provide for a
formal method to ensure m ni num standards of know edge are
denonstrated for each watch station as detailed in the OPNAV PQS
Managers Gui de and type conmmander instructions. Qualification
books specify areas to be know edgeable in and require

signatures of appropriately designated persons who will certify
t hat m ni nrum st andards have been net for a specific area. The
final qualification wll include an oral and/or witten

exam nation and practical denonstration of skills, which are
certified by the Commandi ng Officer or his/her designated
representative.
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(9) Watch station requalification will be required to
ensure all qualified watch standers are nmintai ning an adequate
| evel of know edge. Requalification for a watch station,
according to the PQS Manager's Gui de (NAVEDTRA 43100- 1( Series)),
will be required when changes in procedures, equipnent, or watch
stander performance demand re-qualification in the judgnment of
t he Senior Watch O ficer, Navigator, or Commandi ng O ficer.

7. Purpose. This docunent provides uniformnavigation
standards for Atlantic and Pacific Surface/ Air Type Commanders
and conprehensive instruction to achieve and maintain those
standards. Organizational relationships, operational
procedures, and required basic skills are discussed in depth.
M ni mum st andards are established, and an extensive navigation
bill is provided.
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CHAPTER 2

STANDARD NAVI GATI ON BI LL

Ref: (a) OPNAVI NST 3120. 32C SORM
(b) U S. Navy Regul ations
(c) CNSL/CNSP C3516

1. GCeneral. This chapter contains sections of a standard
navigation bill that will be tailored for use by the ship's
Navi gation Team It contains mninum standards to serve as the
foundati on for devel opnment of a ship's Navigation Bill

2. Responsibility for the Bill. The Navigator is responsible
for maintaining this bill.

3. Duties and Responsibilities. Wth respect to navigation,
the follow ng duties and responsibilities exist as stated in
references (a) and (b), and as anplified bel ow

a. Commanding Oficer. The Commanding Oficer is
responsi ble for safe navigation of the ship. As stated in
reference (a), "The presence of a pilot on board will not
relieve the Commanding Officer or any subordinate fromhis or
her responsibility for the proper performance of the duties with
whi ch he or she may be charged concerning the navigation and
handling of the ship.”" Commanding Oficers nust be especially
dutiful while operating in foreign waters to maintain the safety
of the ship when evaluating the reconmendati ons of an enbar ked
pilot, especially when the pilot recommends deviating fromthe
pl anned track to avoid shipping. Pilots, as advisors to the
Commandi ng O ficer and the Navigation Team should be
famliarized with ship's characteristics and pl anned navi gati on
track prior to beginning the proposed transit. Itens for
di scussi on shoul d incl ude:

(1) Maneuvering characteristics of the ship and | onest
dept h projection.

(2) Allowable deviation fromtrack.
(3) Unpublished hazards to navigation.
(4) Bridge-to-Bridge radi o conmunicati ons.

(5) Ship-specific piloting and conni ng procedures.
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(6) Use of tugs.

(7) Material casualties that may affect maneuverability
of the ship.

(8) Material condition of ship (oil |eaks, steering
system etc.).

(9) Safe speed for all legs of proposed transit.

(10) Status of ECDI S-N system and correction status of
el ectronic charts.

b. Executive Oficer. The Executive Oficer, next to the
Commandi ng O ficer, is the nost experienced officer aboard with
respect to navigation and safe shiphandling. The Executive
Oficer will be readily available to assist the Commandi ng
O ficer and Navigator during all restricted water transits and
shall not be assigned to a specific watchstation so that he/she
is free to supervise all aspects of the transit. Additionally,
the Executive Oficer will review the navigation brief, charts,
and route plans in ECDI S-N for conpl eteness as outlined in
Appendi x B, “Navigation Brief.”

c. Navigator. The Navigator is responsible, under the
Commandi ng O ficer, for the safe navigation of the ship. The

Navigator will receive all orders relating to his/her
navi gational duties directly fromthe Conmmanding O ficer and
will make all reports in connection therewith directly to the

Commandi ng O ficer. Additional duties of the Navigator include:

(1) Advising the Cormmanding Oficer and O ficer of the
Deck as to the ship's novenents and, if the ship is running into
danger, a safe course to be steered. To this end, he/she wll:

(a) Maintain or cause to be nmaintained an accurate
plot of the ship's position by all avail able neans, including
celestial, visual, radar, and el ectronic and other appropriate
means. No single source of navigation information will be used
to the exclusion of others.

(b) Establish a close |iaison between Cl ¢ CDC and
the Bridge for conparison of navigation information.

(c) Ensure the Navigation Team obtains the ship's
position by all avail able neans before getting underway. Fixes
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fromvarious sources will be conpared to determne fix error.
In addition, fix data fromthe paper plot will be conpared to

the El ectronic Navigation Systemfix to determne error. Wen
error is considered excessive per Conmanding O ficer's Standing
Orders, the Navigator will investigate and resol ve the probl em
Conditions permtting, the sanme procedure will be enpl oyed
before entering restricted waters.

(d) Notify the Commanding O ficer, Oficer of the
Deck, Conning O ficer, and Executive Oficer inmediately when
the determnation is made that the ship is standing into danger.
Ensure this report is acknow edged, and make course and speed
recommendations to prevent the ship fromentering dangerous
waters. Record recomendations in the Ship’'s Deck Log. Use of
ECDI S-N al erts and recommendati ons are encouraged but shoul d be
conpared to information on the paper plot and any visual
ref erences.

(e) Gve careful attention to the ship’ s course and
speed and avail abl e depth of water when approaching |and or
shoal s.

(f) Maintain records of all observations and
conput ati ons nmade for navigating the ship, with results and
dates included. Such records wll forma part of the ship's
of ficial records.

(g) Report in witing to the Conmanding O ficer,
with copy to enbarked staff, when underway, the ship's position
at 0800, 1200, and 2000 each day and at such other tines as the
Commandi ng O ficer may require.

(h) Procure and maintain all navigational charts,
including Digital Nautical Charts (DNCs), and publications as
directed by the Commandi ng O ficer and higher authority. A DNC
is a vector-based digital database containing selected maritine
features suitable for marine navigation. It is a relational
dat abase based upon the Vector Product Format (VPF) data
structure. VPF is a standard format, whose structure, and
organi zation for |arge geographi c databases is based on a
georel ational data nodel and intended for direct read access in
ECDI S-N syst ens.

(1) Establish adequate inventory control procedures

to ensure required navigation charts, Digital Nautical Charts,
and publications are stocked on board in accordance with

2-3



COVWNAVAI RFORI NST 3530. 4/
COWNAVSURFORI NST 3530. 4
26 Feb 02

Cl NCPACFLT 3140.3 (Series)/CINCLANTFLT 3140.9 (Series)

al l omances and that all material is properly maintained and
stowed for deploynent. Inventory checks nust include Paper as
well as Digital Nautical Charts (DNCs).

(Jj) Review chart requirenments (including DNCs) and
al l omances annual ly, and provide any requests for new products
or changes to unit allowances to the TYCOM via the chain of
conmmand.

(k) Recommend to the Commandi ng O ficer which ready
charts (including DNCs) and publications are to be kept
continuously up to date.

(1) Ensure records of corrections affecting such
charts (including DNCs) and publications are naintained.

(m Ensure those corrections to operational charts
(i ncluding DNCs) and publications are nade prior to use,
according to directions published in the National |nmagery and
Mappi ng Agency (NI MA) Notice To Mariners.

(n) Personally supervise navigation of the ship when
the ship is in restricted waters and when at battle stations,
unl ess specifically designated by the Conmanding Oficer to
stand another watch. In this case, another officer qualified to
serve as Navigator will be directed in witing by the Comrandi ng
Oficer to performthese duties.

(o) Before entering restricted waters, study al
avai |l abl e sources of information concerning navigation of the
shi p therein.

(p) Prior to anchoring, ensure the appropriate chart
and el ectroni c display show ng the ship's anchorage position and
all navigation aids to be used are identified to the Oficer of
the Deck and CIC Piloting Officer. Once the Navigator has nmade
the determ nation that the anchor is holding, plot swing and
drag circles and establish fix intervals according to ship's
Navigation Bill. Ensure conparison with CIC/CDC swi ng and drag
circles.

(q) Prepare the Conmanding Oficer's Night Orders in
such a format as prescribed by the Commanding Oficer. At a
m ni mum include operating areas, night steam ng instructions,
aids to navigation, and fix interval (if other than prescribed
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in the standing orders).

(r) For nucl ear-powered ships, verify the ship wll
nmoor or anchor at an approved berth or anchorage according to
OPNAVI NST C3000.8 (Series).

(2) Ensuring proper operation, care and mai ntenance of
navi gati onal equipnent. To this end, he/she wll:

(a) Establish the requirenent to conduct and record
underway gyro conparisons (Gyro error) once daily and before
restricted maneuvering situations. Log and report the results
to the Commanding Oficer. He/she will direct frequent
conpari sons of the Inertial Navigation System (INS), naster
gyro, auxiliary gyro and magnetic conpass to be nmade and
recor ded.

(b) Adjust and conpensate the magnetic conpass per
required PM5 and prepare a table of deviations, making sure that
copies are posted at the appropriate conning and plotting
stations. Ships using digital nagnetic conpasses (flux gate)
are not required to post deviation tables but are required to
ensure that digital electronic conpasses and all renote
repeaters are operating within [imts specified in appropriate
technical manuals. During restricted water transit, the
“ADJUST” switch of the FLUX GATE conpass will be turned off, and
headi ng displays will ONLY be MAGNETI C COVWPASS HEADI NGS (see
Appendix |, “Digital Flux Gate Magnetic Conpass (DFGVC)").

(c) Ensure the ship's clocks/chrononeters are
properly nmaintained and set. Ensure tinme checks are passed
t hroughout the ship before any special evolution and | ogged in
the Ship's Deck Log.

(d) Ensure the comrencenent and conpl etion of the
Speci al Navi gation Evolution Checklist (i.e., Underway/Entering
Port, Low Visibility, Replenishnent at Sea, etc.) and |log the
commencenent and conpl etion of all checklists in the Ship's Deck
Log.

(e) Ensure electronic navigation equi pnent assigned
to himher is kept in proper adjustnment and if appropriate, that
calibration curves or tables are naintained and checked at
prescribed intervals. Any degradation to Navigation Systens
will be reported to the Conmanding O ficer.

(f) Train and practice alternative nethods of
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determ ning conpass error. NAVPUB 9 "Bowditch" expl ains
numer ous net hods of determ ning conpass error.

(3) Advise the Commandi ng O ficer, OOD Conning Oficer,
and Cl ¢/ CDC Wat ch Team of expected effects on the ship’s
maneuvering characteristics caused by casualties to the main
propul sion or steering systens.

(4) Ensure the preparation and tinely subm ssion of the
Deck Log. The Navigator will daily, and nore often when
necessary, inspect the Deck Log and take such corrective actions
as may be necessary and within his/her authority.

(5) Ensure the preparation of such reports and records
as are required in connection with his/her navigational duties,
i ncludi ng those pertaining to the conpasses, hydrography,
oceanogr aphy, neteorol ogy, and el ectroni c navigation systens.

(6) Ensure the conduct of required navigational training
for all required personnel, such as junior officers, boat
coxswai ns and boat officers.

(7) Relieve the Oficer of the Deck, as authorized or
directed by the Conmmanding O ficer.

(8) Report to the Conmanding O ficer in all matters
about the navigation of the ship and to the Executive Oficer in
matters concerning the adm nistration of the navigation
departnment and the training of deck and watch officers. (Hel/she
may report to the Senior Watch Officer for the training of deck
and watch officers in navigation).

d. The Assistant Navigator. The Assistant Navigator wll
assi st the Navigator in all aspects of navigation, piloting, and
adm ni stration of the navigation departnment. He/she will ensure
proper preparation of the various reports required by higher
authority.

4. Organization of the Navigation Team |In addition to the
Commandi ng O ficer, Executive Oficer, and Navigator, there are
ot her key crew nenbers responsi ble for safe navigation. Listed
bel ow are the duties and responsibilities of these other key
menbers of the Navigation Team

a. Navigation Team (Bri dge)
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(1) Navigation Evaluator. Mintains an accurate plot of
ship’s position by visual and electronic neans. |If not the
Navi gator, this person is responsible to the Navigator for
eval uating fix accuracy (paper and el ectronic) from bridge and
Cl C/ CDC and making fix reports as specified in this instruction.
He/ she supervi ses and coordi nates the actions of all bridge
Navi gati on Team nmenbers. This individual nust have conpl et ed
qualifications as prescribed for the Senior QM in chapter one.
| f the Navigator is not the Navigation Evaluator, the Senior
Quartermaster should man this watch. The Navi gation Eval uat or
shal | have no additional duties during sea and anchor detail.

(2) Navigation Plotter. Muaintains the navigation plot.
He/she will plot and | abel each fix on the chart in use. He/she
will extend the dead reckoning (DR) at least two fix intervals,
conpute or relay set and drift since last fix, and eval uate
ship's projected novenents. He/she will make recomendations to
t he Navi gat or/ Navi gati on Eval uator. He/she will conpute or
relay such itens as tinme and di stance to the next course change,
revised turn bearings, and any other tasks directed by the
Navi gat or/ Navi gati on Eval uator. The Navigation Plotter wll
pl ot and conpare GPS fix data as frequently as possi ble and not
to exceed every third fix.

(3) Display OQperator. Maintains the ECDI S-N di spl ay.
May be assigned other duties in the piloting party at the
di scretion of the Navigator, provided he/she is able to maintain
an adequate ECDI S-N display. This watch may be conbined with
the Nav Radar QOperator watchstation as required.

(4) Bearing Recorder. Acts as the Navigator's tal ker on
t he desi gnated sound-powered or internal telephone circuit,
relays information received to the Navigator, maintains the
St andard Beari ng Book (OPNAV Form 3530/3) according to current
directives, and nmay give "marks" to the bearing takers, as
directed by the Navigator/Navigation Evaluator. In addition,
the Bearing Recorder will log GPS data and the Figure OF Merit
(FOM at every mark in the Bearing Book and/or Position Record
Book. He/she will also report the FOMto the Navi gator.

(5) Bearing Takers. Cbtain accurate bearings to
navi gati on aids designated by the Navigator. Advise the
Navi gat or about navi gation aids available for use, including the
gaining and | osing of navigation aids fromsight. They wll
keep the aids in sight between shots. Additionally, they wll
know the | ocation and use of pelorus benchnarks.
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(6) Leadsnman. A leadline shall be available when in
restricted waters. |If used, |eadsman soundings will be sent
over the maneuvering and docking circuit to the bridge. The
Captain and the O ficer of the Deck, as well as the Navigator,
desire this information

(7) Navigation Radar Operator. Provide all radar data
as directed by the Navigator, Navigation Evaluator, and/or
Di spl ay Operator.

(8) Fathonmeter Qperator. Operates the Fathoneter on a
scal e designated by the Navigator. Advises the Navigator
whenever the scale is shifted and reports soundings to the
Bearing Recorder. The m ni mum soundi ng expected should be known
and reported if reached. The Navi gator nust be advised if
difficulty is experienced obtaining a sounding. The Bearing
Recorder nmay carry out this function on ships where a renote
Fat hometer readout is installed at the navigation station.

(9) Quartermaster of the Watch (QMOW . Maintains the
Ship’s Deck Log, Magnetic Conpass Record, and weat her
observation sheet. Ensures all ordered courses and speeds, as
wel | as recommendations to the Commanding O ficer, Oficer of
t he Deck, and Conning Oficer, are dutifully recorded in the
Shi p’s Deck Log.

b. Navigation Team (Cl ¢/ CDC)

(1) Piloting Oficer. Mintains an accurate plot of the
ship’s position by radar and el ectronic neans. Evaluates fix
accuracy. Conpares paper chart fix data to electronic chart fix
data. Maintains direct communications with Bridge Phone Tal ker
and Shipping Oficer. Supervises and coordi nates the actions of
all ClICCDC Navigation Team nenbers. Keeps the Shipping Oficer
advi sed of inpending course and speed changes in order to
determ ne which contacts should be prioritized.

(a) Ensures the CI ¢/ CDC Team obtains ship's
position. Fixes fromvarious sources will be conpared to
determne fix error. Wen error is considered excessive per the
Commandi ng O ficer's Standing Orders, the Piloting Oficer wll
recommend all stop until the problemis resol ved.

(b) Gves careful attention to ship’s course and

speed, and avail abl e depth of water when approaching | and or
shoal water.
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(c) Ensures the following information is | ogged and
passed to the Bridge Navigati on Team

1. Fix time.

2. Fix quality: Excellent, Good, Fair, or EP
3. Fix nethod, if other than radar.

4. Fix position in relation to proposed track.

5. Nearest hazard to navigation (ship, shoal,
or | and).

6. Nearest aid to navigation.
7. Fathoneter reading.

8. Distance/tinme to next turn (consider
restrictions on the ship’s maneuvering characteristics).

9. Course to next turn (report each |leg and
updat e as changes occur).

10. Any reconmendation to regain/ maintain
proposed track.

11. Set/drift (once on each | eg when |less than
1000 yds and every third fix on |l egs greater than 1000 yds).

(2) Shipping Oficer. Mintains direct conmunications
with Piloting Oficer and Bridge Phone Tal ker. Responsible for
provi ding the evaluated surface display to the Conning O ficer.
Supervi ses and coordi nates the Cl ¢ CDC Radar Detection Team and
t he Lookouts. He/she will recommend proper actions to be taken
according to the Rules of the Road. Additionally, ensures a
record of all surface contacts encountered are | ogged and/ or
recor ded.

(3) Display Operator. Mintains the ECDI S-N displ ay.
May be assigned other duties in the piloting party at the
di scretion of the Piloting Oficer, provided he/she is able to
mai ntai n an adequate ECDI S-N di spl ay.

(4) Navigation Radar Operator. Provides all radar
ranges as directed by the Navigation Plotter, Piloting Oficer,
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Shi pping Oficer, and/or Display Operator. Maintains
comuni cations with the Navigation Plotter, keeping himher
i nformed of designated points avail able for use.

(5) Navigation Plotter. Mintains ClC/CDC s navigation
plot. He/she will plot and | abel each fix on the chart in use.
He/she will ensure the DR is extended at |east two fix
intervals, conpute and/or relay set and drift since |last fix,
and eval uate ship's projected novenents. He/she will conpute
and/or relay such itens as tine and di stance to the next course
change, revised turning ranges, and any other tasks directed by
the Piloting Oficer. He/she will make recommendations to the
Piloting Oficer. Paper and electronic chart plots wll be
mai nt ai ned.

(6) Navigation Recorder. Perfornms as a phone tal ker and
nmonitors the Bridge Bearing Recorder and Fat honeter QOperator.
Calls the "mark™ for CIC/CDC Plotting Team and mai ntai ns the
Cl C/ CDC Navi gation Log to coincide with bridge Bearing Recorder
“mark.”

(7) Bridge Cl C/ CDC Phone Tal ker. Provides snmooth flow
of navigation information to Navigator, ClIC/ CDC Piloting
O ficer, and Shipping Oficer. Ensures reports and
recommendations fromthe Piloting O ficer and Shipping Oficer
are recei ved and acknow edged by the Navigator and that the
stated intentions of the Commanding O ficer, Navigator, Oficer
of the Deck, and Conning Oficer are reported to and
acknow edged by the Piloting Oficer. As manning permts, the
Bri dge Cl C/ CDC Phone Tal ker shoul d be manned by an OS who is
experienced in all aspects of restricted water transiting and
pil oting.

5. Navigation Team Duties Prior to Entering Restricted Waters
Enpl oy the foll owi ng procedures before entering restricted
wat er s:

a. The Navigator is charged with preparing a Navigation
Brief as a plan for safe and prudent passage, including

piloting. This plan will be reviewed and approved by the
Commandi ng O ficer. Keep the approved plan on file as required,
but no less than six nonths. |In preparing this plan, use

Appendi x B and consi der the follow ng:

(1) Consult Sailing Directions, Coast Pilots, Fleet
CQuides, Port Directories, Available Port Visit After-Action
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Reports, and other navi gational publications as appropriate.

Al references nust be current editions and corrected to date.

(2) Charts (paper and DNC) to be used are
corrected/ updated using all available information and all area
charts are conpared to ensure that hazards to navigation are
properly displayed and highlighted on all charts in use. Wen
appl i cabl e, navigation charts wll be selected fromthe optinmm
scale chart available. 1In the event the Navigator determ nes
the | argest-scal e chart obtainable fromthe National |naging and
Mappi ng Agency (NIMA) is insufficient for use during the
transit, he/she should take action as early as possible to
obtai n NI MA-sanctioned foreign-produced charts by forwarding a
request up the chain of command. 1In the event a ship is
unexpectedly tasked to pilot in waters not covered by
sufficiently large-scale NIMA charts, Navigators nust make every
effort to obtain corrections via i medi ate nessage (or VDU. VPF
Dat abase Update) from NI MA for the chart being used. Navigators
nmust al so determ ne the datum scale, units of measurenment, and
ot her pertinent characteristics of the chart prior to its use
and take appropriate action to ensure the chart is safely and
properly used.

(a) Verify the geodetic systemon which the chart is
based and ensure GPS data is referenced to the correct datum
The DoD standard datum - and the one to which GPS defaults - is
WGS- 84. For paper charts not devel oped on the WGS-84 datum
consult the chart and the GPS User’s Manual to ensure
appropriate adjustnments are made to the position received in
order to guarantee this position will plot accurately on the
chart and di spl ay.

(b) Digital Nautical Charts are based on the WGS-84
datum DNCs are the preferred chart for use in ECD S-N systens.

(c) Electronic Navigational Charts (ENCs) (IHO S-57
format) nay be used under the follow ng conditions:

1. Wien DNCs are not available for a specific
geographi c area, or

2. Wien DNCs for the area are nore than 90 days

out of date, or

3. Wen required by joint operations governed
by Warship ECDI S (WECDI S)
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(3) The ship's proposed track and navigation information
are identical on all charts and displays used for navigation,
i ncludi ng those used by the CI C CDC navigation team On all
tracks, the following itens should be accurately plotted or
i ndi cat ed:

(a) The course (true and magnetic), speed, distance
of each track |leg, and distances remaining to turns.

(b) Danger bearings and ranges to navigation hazards
not identified by navigation aids.

(c) Turn bearings in true and relative, turn ranges
(in yards), and slide bars will be plotted allowi ng for the
shi p's advance and transfer tactical data on paper charts.
ECDI S-N systens will utilize turnpoints to display the position
(turnpoint) at which own ship should execute a turn maneuver in
order to maintain (or gain) the trackline.

(d) A notation for each turn stating "Turn based on
____knots and rudder™ conbi nati on.

(e) Bridge and CIC CDC will indicate chart shift
poi nts (on paper charts) so both are not shifted at the sane
time and so they do not require shifting during, or at the tine
of, an inpending turn. The Bridge or CIC/ CDC will have a good
fix plotted before the next station shifts charts.

(f) An extended range scale will be placed on paper
charts to facilitate |laying of radar ranges or distances.

(4) Restricted water track charts will be revi ewed
i ndependently by the Senior Quartermaster and Senior Operations
Specialist (or Piloting Oficer) for accuracy and correctness
and provided to the Navigator for review and subm ssion to the
Commandi ng O ficer for approval. For ECDI S-N systens, the
Commandi ng O ficer wll approve the ship's navigation route
pl an.

(5) Sound signal characteristics of all navigational
aids will be determ ned and their specific characteristics
| abel ed next to each NAVAID the ship will pass, if not already
printed on the chart or shown on the ECDI S-N displ ay.

(6) Restricted water track charts (paper and DNC) are
annotated for shoal water, points of hazards, or dangers;
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i ncl udi ng overhead obstructions, with danger bearings or ranges
| aid out for hazards (which are not identified by a navigational
aid).

(7) I'ndicate position along the track where the PIT
SWORD wi | | be raised and/ or | owered.

(8) Determne, with concurrence of the Commandi ng
O ficer, when the Engineering Restricted Maneuvering Doctrine
will be initiated.

(9) Charts (Paper and DNC) will be revi ewed, signed, and

dated, prior to initial use. Al subsequent changes will be
addressed in the Navigation brief. At a mninum the foll ow ng
information will appear on the outside of every fol ded paper

chart displaying a restricted water track and as a nmenorandum
fromthe Navigator to the CO for Digital Nautical Charts:

Prepar ed by:
Revi ewed by:
Submitted by: (NAV)
Approved by: (CO

(10) Tide and currents will be determ ned for each
reference station passed. Sub-stations along the track should
be used where tides and currents are critical to the
shi phandl er. However, the nunber of sub-stations will be
determ ned by the Navigator and will be marked on the charts.

(a) Graph tides using the "Quarter Tenth" nethod as
described in the Tide tables. G aph currents using the
“Straight Line” nethod based on slack, high, and | ow water
ratios. Record all tide and current conputations in the
Navi gati on Wbr kbook. Post all graphs at all ship control
stations as described in Appendix B. The Commandi ng O ficer may
aut hori ze a conputer programfor conputing tides and currents.

A copy of such graphs will be maintained for six nonths.

(11) In every instance, the Navigator will brief al
menbers of ship control stations before getting underway or
entering port and restricted waters transits. This briefing
will conformto Appendix B and shall be conducted no nore than
24 hours prior to the planned evol ution.

b. The Navigator will ensure that the follow ng are
acconpl i shed:
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(1) Al navigation equipnment is on board, calibrated,
and operating properly and that navigation pre-underway or
entering port checks are conpleted according to the ship's
standard operating procedures, navigation departnment check-off
lists, and individual equipnent operating procedures. He/she
wll also review the status of equi pnent pertaining to the safe
navi gati on and operation of the ship. The appropriate
departnment head will provide Estinmated Tinme of Repair (ETR)

(2) Gyro error is to be determned frequently, at |east
dai ly underway. Master gyro and repeater errors are determ ned
before getting underway or entering restricted waters and are
checked agai nst avail abl e navi gati onal ranges. Changes to gyro
error are entered in Bearing Record Books and the Magnetic
Conpass Record Book and applied to all fixes by the Navigation
Plotter. Gyro error and repeater error nust al so be updated on
all repeater placards.

6. Navigation Team Duties Wiile in Restricted Waters. Enpl oy
the foll ow ng procedures while underway in restricted waters:

a. The Navigator's plot is designated as the prinmary
navigation plot. If ECDIS-Nis installed, an electronic plot
will be maintained in addition to a paper plot. The electronic
plot will serve as a supplenent to the paper plot and wll
ensure wat chstanders becone famliar with electronic plotting
techni ques. Navigation information nmaintained in C C CDC
designated as the secondary navigation plot, will supplenent the
Navigator's plot. The Comandi ng O ficer may aut horize a shift
in the location of the primary plot to suit a particular
situation. The Navigation Team should adhere, in so far as
possible, to the follow ng fundanental piloting principle: an
opti mum bal ance between accuracy and speed nust be achi eved
while piloting. Wen operating in close proximty to shoals or
hazards; accurate, present, and projected ship position
information is required. |In addition, such fix information nust
be updated as necessary to provide tinmely warning if the shipis
standing into danger. This is particularly true when in
restricted waters. The Navigator will always utilize at |east
three LOPs for each fix.

b. The Navigator will ensure:
(1) The ship's position is fixed at an interval that

ensures safe navigation (recomended intervals are listed in
Table 2-A). The interval between fixes may be adjusted by the
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Navi gator as a function of water depth, current, bottom contour,
ship's draft, track, assessed position accuracy, w dth of
channel, and other factors; or as set forth in the Conmmandi ng
Oficer’s Standing O ders.

(2) Set and drift are accurately determ ned and | ogged
in the Ship's Deck Log. Set and drift will be determ ned at
| east once on each leg |less than 1000 yards and every third fix
for legs greater than 1000 yards. Set and drift should be
conputed nore often if conditions dictate. |If required fixes
cannot be obtained, apply set and drift to the DR to obtain an
estimated position (EP)

(3) Every fix has a DR track properly | abeled with
course, speed, and tines projected far enough ahead to include
DR positions for at |least the next two fix intervals, including
beyond any turns encountered.

(4) Turn points are based on bearings plotted on the
chart. Course changes take into consideration advance and
transfer, set and drift, and slide bar.

(5) The DR track of the recommended course is clear of
navi gati onal hazards and does not endanger the ship.

(6) Afix is taken as soon as the ship is steady on a
new course. ClIC/CDC Navigation teamis notified of the new fix
time (as applicable). The Commanding O ficer is notified when a
"no fix" situation arises (the Commanding Oficer will verbally
acknow edge; i.e., “Very Wll”). An immediate attenpt to fix
the ship’ s position should be nade. Adherence to prudent
navi gation practices for the existing circunstances wll be
mai ntai ned until the ship's position is accurately determ ned.

(7) Fixes are obtained fromfixed aids to navigation and
charted structures rather than buoys, whenever possible. Wen
buoy positions are verified, bearings to buoys may be used to
help clarify the navigation picture when no other objects are
avai |l abl e. However, the Navigator nust be circunmspect in
hi s/ her use of such information.

(8) Afix is not erased (NNA to ECDI S-N systens) because
it appears in error; take another fix imedi ately to determ ne
the ship's position, followed by a second fix after one m nute.
Make a recommendation to sl ow down, turn away from danger, or
stop the ship until an accurate fix is obtained and ensure al
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recommendations are recorded in the Ship's Deck Log.

(9) Positions and fixes are verified by all available
nmeans, including visual, soundings, buoys, radar, and GPS.

(10) The Fathoneter is energized and recordi ng whenever
inrestricted waters or in water |ess than 100 fathomns.
Whenever possible, the Fathoneter will be set to coincide with
the depth scale of the chart being used. Wenever soundi ngs are
| ess than the m ni num desi gnated val ues, notify the Navi gator
i mredi ately. Conpare soundings with charted depths on each fix
and report to the OOD. Log all soundings in the Standard
Bearing Book and Ship's Position Log.

(11) Accurate records and |l ogs are kept. Conplete
reconstruction of the ship’s track, orders to the helmand | ee
hel m and recomrendati ons made by the Navigator to the
Commandi ng O ficer, Oficer of the Deck, and Conning O ficer
must be possible at any tinme. Records and | ogs can be used when
eval uating the performance of the Navigation Team assessing the
cause(s) of navigation incidents, and training.

(12) Use of checklists in routine navigation (i.e., Low
Visibility, Entering/Leaving port, Swept Channel, etc.). Keep
t hese checklists for six nonths after conpletion of the
evol ution. See appropriated checklists in Appendi x C

c. The Navigation Evaluator will ensure every fix
determ ned fromthe primary navigation plot (Bridge) is conpared
to both the fix on the electronic plot and the fix obtained at
the secondary plot (CAC/CDC). In addition, the phrase "ECDI S-N
and/or CI C/CDC concur(s),"” "ECDI S-N and/ or Cl C/ CDC do/ does not
concur," or "ECDI S-N and/or Cl C/ CDC has/have no fix," with
appropriate anplifying information, will be included in every
verbal position report made by the Navigation Evaluator to the
Navi gator, Conning O ficer, and Comrandi ng O ficer. The
Navi gation Evaluator wi |l acknow edge the CI C/ CDC report. The
format for this report will include the follow ng information
for each fix:

(1) Fix tine.
(2) Fix/EP Quality (excellent, good, poor, etc.) as
determ ned by the Navigation Eval uator based on Comrandi ng

O ficer’s guidance. For GPS fixes, the Commandi ng O ficer may
assign fix quality based on Figure O Merit to Estinated
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Position Error (see Appendix J, “Figure OF Merit to Estimated
Position Error”) or request that GPS fixes be identified by
Figure OF Merit.

(3) Fix nmethod (visual, radar, ECDIS-N, GPS, running
fix, etc.).

(4) Fix position in relation to proposed track.
(5) Nearest hazard to navigation
(6) Nearest Aid to Navigation.

(7) Corrected Fathonmeter sounding, and conparison to
charted depth

(8) Distance and tine to next turn.

(9) Course on next turn (reported at |east once each |eg
and updated as changes occur).

(10) Any recommendation to regain/ maintain proposed
track.

(11) Report set and drift (once on each | eg when |ess
t han 1000 yards and every third fix for |l egs greater than 1000
yards).

(12) The phrase "ECDI S-N and/or Cl C/ CDC concur(s),"
"ECDI S-N and/or Cl C/ CDC do/does not concur," or "ECD S-N and/ or
Cl ¢ CDC has/ have no fix."

(13) The phrase "GPS concurs/ GPS does not concur with
Vi sual / Radar fix."

d. The Navigation Evaluator will conpare C C CDC reported
navi gation information with Bridge Navigation information at
every fix.

e. The Conning Oficer shall acknow edge the Navi gation
Evaluator’s report. The Oficer of the Deck shall ensure the
Conni ng O ficer has acknow edged the Navi gation Eval uator’s
report and has indicated whether he/she intends to conply with
t he course and speed recommended by the Navi gation Eval uator and
i mredi ately report non-concurrence to the Commanding O ficer.

2-17



COVWNAVAI RFORI NST 3530. 4/
COWNAVSURFORI NST 3530. 4
26 Feb 02

f. The Piloting Oficer will report to the Navigator al
navigation fix information derived by radar or any other source
at each fix. The format for this report should include the
following informati on for each fix:

(1) Fix time.

(2) Fix/EP Quality (excellent, good, poor, etc.) as
determ ned by the Navigation Eval uator based on Conmandi ng
O ficer’s guidance. For GPS fixes, the Commandi ng Oficer may
assign fix quality based on Figure O Merit to Estimted
Position Error (see Appendix J) or request that GPS fixes be
identified by Figure OF Merit.

(3) Fix nmethod (radar, GPS, running fix, etc.).

(4) Fix position in relation to proposed track.

(5) Nearest hazard to navigation

(6) Nearest aid to navigation.

(7) Corrected Fathoneter soundi ng and conparison to
charted depth

(8) Distance and tinme to next turn.

(9) Course on next turn (reported each | eg and updated
as changes occur).

(10) Any recommendation to regain/ maintain proposed
track.

(11) Report set and drift (once on each | eg when |ess
t han 1000 yards and every third fix for |l egs greater than 1000
yar ds).

(12) If equipped, the phrase “ECD S-N concurs/does not
concur.”

g. The Shipping Oficer will report to the Navigation
Eval uat or and Conning O ficer via the Bridge Cl C/ CDC Phone
Tal ker all critical shipping information and recommended course
of action to maneuver the ship safely.

7. Navigation Practices Wiile in the Open Ccean. In the open
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ocean, use the follow ng guidelines for obtaining an accurate
fix by both primary and secondary nethods and by suppl enent al
(ECDI S-N) plots:

a. Conpare navigation data frommultiple sources, such as
el ectroni c NAVAI Ds, radar, and celestial sources | AW Chapter 3,
Section 6.

(1) If conparisons indicate excessive differences,
determ ne the source of excessive differences fromresultant
best fixes and analyze themto determ ne the cause.

(2) The Inertial Navigation System (INS) will only be
reset at the direction of the Navigator or Commandi ng O ficer.
Check the error and nagnitude of the reset before the reset is
entered. Wen resetting, record the resets according to the
instructions for maintaining the Ship's Position Log.

b. Informthe Navigator prior to re-initializing an
el ectroni c navigation system

c. Fix the ship's position at |east half-hourly, assuring
that fix data is used fromall avail abl e sources.

d. Mintain a DR track extending fromthe fix through the
next two fix intervals.

e. Set and drift will be conputed/recorded and | ogged in
the Ship's Deck Log each time the ship's position is fixed. A
recommended course to conpensate for set and drift will be given
by the Navigator or the Quartermaster of the Wtch.

f. Except when directed by the Commanding Oficer, a
sounding wll be taken with every fix.

(1) Conpare soundings to the charted depth.

(2) Log soundings in the Ship's Position Log and/or the
St andard Beari ng Book.

g. Report and conpare the ship's position hourly or after
each fix, to navigation information users such as Cl C/ CDC

h. If weather permts, take an azinuth/anplitude of the sun
or other celestial body at least daily to determ ne gyro
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error.

i. Weather permtting, mninumdaily celestial activity
w Il conformas closely as possible to Appendi x D, *Standard
Day's Work In Navigation.” Times for acconplishing these
el ements are not defined, due to variations in the times of
cel estial observations.

] Mnimm accuracy standards for fixing the ship's
position and the interval between these fixes are, to sone
extent, situation dependent. Table 2-A sumarizes the order of
accuracy standards and reconmended fix intervals prescribed.

k. Mke Deck Log and Weat her Log entries for any
significant change in weat her.

. QVOWduties while in the open ocean. The Quarternmaster
of the Watch is the direct representative of the Navigator.
He/ she will assist the Navigator and O ficer of the Deck in
navigating the ship and will imedi ately informthe Navigator,
O ficer of the Deck, Assistant Navigator, and Seni or
Quarternmaster when discrepancies arise. This instruction is not
to be construed to limt the QVOWin the exercise of his/her
best professional judgnent in assessing small discrepancies and
advi sing the personnel cited above.

(1) The QVOWrepresents a continuous navi gational watch
on the bridge. He/she is the primary assistant to the OOD for
navi gation and recording all events affecting the ship and its
crew.

(2) The QVOW has nunerous duties, including the keeping
of various records, |ogs, and weat her observations and obtai ni ng
fix information. The OOD nust recognize this and if fix taking
encunbers the QWOWfrom perform ng all other duties, the Senior
Quartermaster, Assistant Navigator, and Navigator will be
informed to provide additional assistance to the QVOW

(3) This instruction cannot possibly cover al
situations that nmay arise during the QUWOWs watch. However,
he/ she is charged with the followi ng mninmumresponsibilities:

(a) Assist the OOD, Navigator, and Assistant
Navigator in plotting the ship's position at |east every 30
mnutes. Miintain a DR and Estimated Position plot. Mke sure
all course and speed changes ordered are |logged. |Inmediately
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notify the Navigator of any discrepancies noted during the
wat ch. Conpare every fix with ECD S-N

(b) At |east every 60 m nutes, conpare Cl C/ CDC
derived positions with the bridge navigation plotted position
and determne if errors exist.

(c) Conpute and plot set and drift at every fix
and record the data in the Ship's Deck Log.

(d) Calculate when an aid to navigation or radar
| andfall should be sighted and report whether or not it is
detected as specified in the Commandi ng Oficer’s Standing
O ders.

(e) Note when a change in weather or the visibility
decreases to |l ess than the distance specified in the Commandi ng
Oficer’s Standing Orders. WMake appropriate log entries as
required.

(f) Determne the INS and master/auxiliary gyro
conpass errors daily and before entering restricted waters;
recording any errors in the Bearing Book, Magnetic Conpass
Record Book, and Deck Log.

(g) Ensure conpass conpari sons between the bridge
gyro repeaters and magnetic conpass are nmade every tinme a new
course is set and at | east every 30 mnutes and recorded in the
Magneti ¢ Conpass Record Book.

(h) Note any malfunctions to all electronic
navi gati on systens including speed and heading inputs. Inform
the Navigator and Oficer of the Deck of any change in the
status of such equipnment and log in the Ship's Deck Log the tine
and nature of such.

(1) Ootain soundings using the Fathoneter at each
fix, or as directed by the Commandi ng O ficer, EMCON conditions
perm tting.

(j) Performcel estial observations according to
Appendi x D. Record results in the Navigation Wrkbook and
Ship’'s Position Record Book. When using STELLA (System To
Estimate Latitude and Longitude Astronom cally) conputer
sof tware, docunentation of all observations nust al so be
mai ntai ned in hard copy for three years.
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(k) Prepare the ship's 0800, 1200, and 2000 Ship's
Position Reports for subm ssion to the Navigator.

(1) Prepare notes for Commanding O ficer's N ght
Orders notebook as directed by the Navigator.

(m Before special evolutions, ensure tine checks
are conducted over all 1IMC circuits and |ogged in the Ship's
Deck Log.

(n) Ensure chrononeters are conpared (and wound if
requi red) daily.

(o) Monitor the Hel nsman/ Lee Hel msnan for conpliance
wi th ordered course and speed.

(p) Conduct a watch turnover using a checklist such
as that detailed in Appendi x E.

8. Fathoneter Readiness. There are two basic types of

Fat hometer currently in use. The UQ\-1, which has no provision
for entering a correction factor for keel reference, and the
UQN-4, which has the capability of entering a correction factor
of up to 10 feet. The UQN-4 with EC-8 installed has the
capability of entering a correction factor of up to 99 feet.
Techni cal manuals for both establish the transducer as zero
depth reference point. To ensure actual water depth bel ow

| onest hull projection, apply the foll ow ng guidelines:

a. For UQN-1 equi pped ships, affix the follow ng | abel
plate to the Fathoneter (* depth determ ned for each class and
i nscribed on | abel plate):

TO OBTAI N WATER DEPTH BELOW DEEPEST
PRQIECTI ON, SUBTRACT * FEET
FROM ALL FATHOVETER SOUNDI NGS.
RESULTI NG FI GURE | S REPCRTED AS

" CORRECTED FATHOVETER SOUNDI NG "

b. For UQ\-4 equi pped ships without EC-8 capability, affix
the following | abel plate to the Fathonmeter and each renote
repeater (* depth determ ned for each class and inscribed on
| abel plate):

TO OBTAI N WATER DEPTH BELOW DEEPEST
PRQIECTI ON, KEEL REFERENCE SW TCH
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MJUST BE SET TO ZERO (10 FEET) AND
SUBTRACT * FEET.  SOUNDI NG
| S THEN REPORTED AS " CORRECTED
FATHOVETER SOUNDI NG. "

c. For UQN-4 equi pped ships with EC-8 capability, affix the
following | abel plate to the Fathoneter and each renote repeater
(* depth determ ned for each class and inscribed on | abel
pl ate):

TO OBTAI N WATER DEPTH BELOW DEEPEST
PRQIECTI ON, KEEL REFERENCE SW TCH
MUST BE SET TO * FEET.
SOUNDI NG | S THEN REPORTED AS

" CORRECTED FATHOVETER SOUNDI NG "

d. In ships where the vertical relationship between the
Fat homet er transducer face and deepest projection varies only
slightly throughout the normal range of | oading characteristics
and trimof the ship, determne a single correction factor to
apply to Fathoneter soundings. The correction factor will be
deci ded by calculating the vertical difference between the
transducer face and | owest projection at that extreme of norma
trim which nmaxim zes the vertical difference. Additionally, a
nonmogram w | | be devel oped to |l earn the depth of the transducer
face given fore and aft draft and transducer position. Adding
this depth to the uncorrected Fat honeter sounding results in the
depth of the water and can be conpared with indicated chart
dept h.

e. In ships where the vertical relationship between the
transducer face and deepest projection varies w dely because of
| oadi ng characteristics or vessels trim a single correction
factor is not practical. Therefore, a correction factor nust be
calculated for the load that exists at the tinme the Fathoneter
is in operation. A nonmpbgramincorporating draft forward and aft
wi |l be devel oped to decide the vertical correction. The
| ocation of the transducer will be on the nonogram A | abel
simlar to that recomended for UQN-1 ships will be used with a
provision for filling in the correction and the tine/date the
factor was cal cul ated, using a grease pencil. The nonogramw | |
be used to learn the depth of the transducer face given the fore
and aft draft. Adding this depth to the uncorrected Fathoneter
sounding results in the depth of water and can be conpared with
i ndi cated chart depth.
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f. Standard Fat honmeter sounding reporting procedures
require the Fathoneter operator to report corrected Fathoneter
soundi ngs that will be understood by all concerned to be the
depth of water below the deepest projection of the ship. To
conpare Fathoneter reading to charted depth, add ships draft to
corrected Fat honeter soundi ng.

Water litie

'l

\’: Diraft Fwal

Waterlin
Draft Aft i

Keel —* '\\Fathnmﬂter Charted
Feference Depth g
Corrected ——m
Fathometer
sounding v -
Channd hottorm
Figure 2-1

9. Depths for Electronic Navigation.

a. Definitions:

(1) Safety Depth - ship's draft plus safety factor. Can
be in feet, fathons, or neters.

(2) Red Soundings - nust be greater than or equal to the
Saf ety Dept h.

(3) Yellow Soundi ngs - nust be greater than or equal to
the Safety Depth and greater than or equal to the Red Soundi ng.

b. ECDIS-N allows Safety Depth and Red and Yel | ow Soundi ngs
to be set to the sane val ue.

c. Set Safety Depth and Red and Yel |l ow Soundings in ECDI S-N
in accordance with the Commanding O ficer's Standing O ders.
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Bafety Depth
Red Scunding

Tellow Sounding

Minimum Expected

Figure 2-2
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Tabl e 2-A
FI X ACCURACY AND FI X | NTERVAL GUI DELI NES*
AREA DI STANCE FROM LAND OR chLIJXc FI X | NTERVAL
SHOAL WATER ACCURACY

Restri cted Less than 2 nauti cal 50 No nore than 2

Wat er s** mles yar ds m nut es

Piloting 2-10 nautical mles 100 3-15 mnutes as

Wat er s yar ds condi tions
war r ant

Coast al 10-30 nautical mles 500 15-30 mi nutes as

Wat er s yards condi tions
war r ant

En Route Over 30 nautical mles | 1500 As conditions

Navi gati on yar ds warrant, but not

(Open Ccean) greater than 30
m nut es

M ni mrum accuracy standards for fixing the ship’ s position and
the interval between these fixes are, to sone extent, situation
dependent .

* A good rule of thunb for fix intervals is, “if a hazard to
navigation falls within a circle whose radius is that of two DR
intervals,” then either the fix interval or ship’ s speed

requi res adjusting.

**Restricted waters are defined in each ship’s Commandi ng
Oficer’'s Standing Orders and may be different for each class of
shi p.
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CHAPTER 3
BASI C SKI LLS
1. General. This chapter provides guidance on basic skills

that serve as the basis for devel opnent of each ship's routine.

2. Policy. Wen at sea, the Oficer of the Deck will keep

hi msel f/ herself informed of the position of the ship and al

ot her particulars which may be used to keep the ship out of
danger. He/she will enploy all neans avail able for detecting
and avoi di ng danger. The Junior Oficer of the Deck, QVOW and
ot her watch standers responsible to the OOD shoul d never
hesitate to request additional watch personnel or recomrend
stationing the full Navigation Teamif a situation warrants.
The foll owi ng procedures constitute the basis for the Navigation
Teami s performance and will be acconplished continuously while
the ship is underway by both the bridge and Cl C/ CDC navi gati on
pl ot s.

3. Definitions

a. Fix. Afixis the intersection of three sinultaneous
lines of position, either visual or electronic or a conbination
of the two. Using GPS for a “fix” depends on the FOMin
relation to the required fix accuracy (i.e., distance fromland
or shoal water).

b. Estimated Position. An Estimated Position (EP) is
defined as two sinmultaneous |ines of position, either visual or
el ectronic. Using GPS for an “EP” depends on the FOMin
relation to the required fix accuracy (i.e., distance fromland
or shoal water).

c. Running Fix. The intersection of two or nore |ines of
position, not obtained sinultaneously, advanced down DR track to
a comon tine.

d. No Fix. No Fix is when you do not have information that
meets the criteria for a Fix, an Estinmated Position, or a
Runni ng Fi x.

4. Dead Reckoning (DR) Procedures. The Navigation Team nust
rely upon DR as the foundation for maintaining an acceptabl e
estimate of the ship's position between fixes.
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a. The follow ng are general rules used in constructing and
mai ntai ni ng the Navigator's Dead Reckoni ng plot:

(1) Plot a DR position at |east every hour on the hour.
(2) Plot a DR position at every course change.
(3) Plot a DR position at every speed change.

(4) Plot a DR position when obtaining a fix or running
fix.

(5) Plot a DR position when obtaining a single |line of
posi tion.

(6) Plot and | abel with course, speed, and tinme a new
course line fromeach fix or running fix as soon as it has been
determ ned and plotted on the chart. This is acconplished
whet her the ship is on track or not. The DR plot should be for
the next two fix intervals.

b. Wen using a geographic position table (DRT, DDRT, or
CADRT), ensure position inputs or updates are provided from an
accurate fix.

c. Ensure all speed changes are entered as they are ordered
when accepting speed data from dummy | og.

5. Esti mat ed Position Procedures

a. Generate an Estimated Position by conbining inconplete
data froma variety of sources when insufficient data is present
to fix the position of the vessel accurately. The Estimated
Position may conbine the DR position with a single |line of
beari ng, account for set and drift, conpensate for tactical
data, or represent a conbination of these and other factors.
Since DR positions are plotted for ordered courses and speed and
do not conpensate for known values or tactical characteristics
of the ship, their relationship to the geodetic position may not
al ways be accurate. To reduce the magnitude of error between
the DR position and the geodetic position, the DR plot nust be
refined during the interval between fixes with a plot of
Esti mat ed Positions.

b. To produce an Estimated Position the follow ng
gui del i nes are recomended:
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(1) Use the largest scale chart avail able to enhance
plotting accuracy.

(2) I'nclude the last DR position in any cal cul ation
| eading to an estinmate of the ship's position.

(3) Conmbine all available Iines of position of
questionable quality with DR position data in the absence of a
fix.

(4) Determne set and drift and apply this data to
current work on the Navigator's plot.

(5) During high speed maneuvering, conpensate for
tactical characteristics, interpolating for other than listed
speed and rudder angl es.

(6) Use bottom contour charts and the Fathoneter, when
appropriate, to further develop the ship’s estinmated position.

6. Integrated Navigation. The accuracy of navigation depends
on a know edgeabl e assessnent of all position data. Each source
and fix technique is subject to sone error. Therefore, the
prudent navi gator nust assess each position determ nation and
evaluate it with respect to all others. Wen possible, the
Navigator will ensure this procedure is acconplished at |east
once every 4 hours or nore often as desired. The QVOW and
ClC/CDC watch teamw Il plot all fixes on their respective
charts and ECDI S-N di splays and will conpare fix information.

a. Use of all avail able resources. Evaluating from al
el ectronic aids, celestial, visual, and DR/ EP conputations
provi des the basis for know edgeabl e eval uation of the ship's
position. Each source of fix is subject to sone degree of error
and accuracy. The Navigation Team nust understand the anount of
position error each fix source is subject to and apply that
know edge, conbining multiple sources to obtain the best
position. This type of application will also be useful in
identifying a fix source that has a significant error. By
integrating as many sources of fix information as is reasonably
possi bl e, rmutually supportive fixes will inprove position
accuracy and raise the confidence in data produced. The
integration of all Navigation Systens to derive a nost probable
position invol ves:

(1) Understanding those factors influencing the day-to-
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day or seasonal variation and effectiveness.

(2) Precise data collection, plotting, and anal ysis at
the precise time set for fixing the ship's position.

(3) The Navigator's experience, judgnent, and
confidence. The decision to select a single source of
positioning data or an averagi ng approach is based on hi s/ her
anal ysis of the factors that influence Navigation Systens
accuracy and the tinme available to gather and anal yze the data.

b. Standard Procedures. The Navigator and Quarternaster
nust :

(1) Properly maintain the ship's DR, including a running
EP pl ot.

(2) Use the DR and all available fixes to establish a
conposite fix.

(3) Note variation in fix clusters in successive plots,
and remain alert to the first indication of accuracy degradation
in their data.

(4) Flag all geodetic positioning data provided to the
users of navigation information, with an assessnent of fix
quality (excellent, good, or poor).

(5) Maintain close comrunication with the
TAQ Cl WO CDCWD t 0:

(a) Ensure the NTDS/ ACDS DR position is frequently
updated to reflect the fix fromthe Navigator's plot (for NTDS
shi ps only).

(b) Be alert to the quality of the fix in his/her
tactical evaluation to reduce errors in tactical warfare
si tuati ons.

(c) Ensure system updates and GPS al nanac data is
provi ded to Tomahawk Engagenent Pl anni ng Exerci se and Eval uation
(TEPEE) console prior to their deploynment as prescribed in the
Commandi ng O ficer’s Battle Orders.

3-4



COWNAVAI RFCRI NST 3530. 4/

COWNAVSURFCORI NST 3530. 4

26 Feb 02

(6) Ensure any position data the TAO receives fromthe

Navigator is conpared with the current display. Any data that
does not constitute a | ogical extension of previous fixes and
Estimated Positions, in relation to tinme, are brought to the
attention of the Navigator and Cl C/ CDC watch supervisor to
coordinate a resolution of the error. (The Navigator wll
provide final verification and correction, if required.)

7. Electronic Navigation Mddes. ECD S-Nis designed to

mai ntai n operational capability when key external sensors are
not installed or fail to supply data needed for positioning,
radar overlay, etc.

a. Navigation Mdes describe manning levels required to
optim ze ECDI S-N capabilities based on the status of sensor
i ntegration occurring within ECD S-N.

b. The follow ng table describes ECD S-N Navi gati on Mdes:

Tabl e 3-A

Navi gati on Mode

One Two Thr ee
(May be qualified as
“Mode Two Vi sual ,

etc.)
ECDI S-N oper ati ons ECDI S- N oper ati ons Tradi tional paper
with fully wi t h manual sensor pl ot
aut omati c sensor i ntegration.

I ntegration.
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CHAPTER 4

RECORDS, LOGS, AND FORMS

1. Purpose. The inportance of keeping conplete, concise, and
accurate navigation records, |ogs, and forns cannot be

over enphasi zed. Besides providing the recorded history of the
shi p, they becone a basis for analysis, evaluation, and
correction of material, operational, and personnel deficiencies
in warfare. Should it ever becone necessary, they conprise the
| egal records exam ned by courts of inquiry and official

i nvesti gations.

2. Corrections. Erasures are strictly forbidden in al

navi gation | ogs and records except the Navigati on Wrkbook.
Neatly line out and initial an entry to make corrections.
Bal | poi nt pen with non-water soluble black ink will be used

t hroughout, except in the Navigation Wrkbook in which pencil is
aut hori zed for recording and conput ati ons.

3. Ship's Deck Log

a. Purpose. The Deck Log will be a conplete daily record,
by watches, in which will be described every circunstance and
occurrence of inportance or interest which concerns the crew,
the operation, and the safety of the ship or that which nay be
of historical value. Wen underway, the Onconm ng OOD and QVOW
will review the Deck Log fromthe previous watch before
relieving.

b. Instructions for M ntenance. The Deck Log will be kept
according to OPNAVI NST 3100.7B. A copy of this instruction wll
be placed in the front of the log, if not provided by preprinted
format. The following entries, in addition to those required by
OPNAVI NST 3100. 7B will be included as appropriate:

(1) Draft (forward, aft, nean) and di spl acenent as
conputed and reported in the ship’s daily draft report.

(2) Set and Drift (when determ ned).
(3) Tinme Checks.

(4) Commencenent and Conpl etion of all Special
Evol utions and the conpletion of any Check Lists.
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(5) Al recomrendati ons nmade by the Navigator, QVOW or
Cl C/ CDC concerni ng the maneuvering of the ship

c. Responsibility for Review and Approval. The Navi gator
will review the Deck Log daily and submt the record to the
Commandi ng O ficer at the end of the nonth for signature.

d. Retention. The original Deck Log will be forwarded to
the Naval Hi storical Center no later than the tenth (10th) day
of each nonth. Duplicate Deck Logs will be kept on board for 1
year.

4. Ship’s Position Log (OPNAV Form 3100/ 3)

a. Purpose. A Ship's Position Log will be a record of
positions and soundings fromall sources used. In addition, DR
positions, set and drift, and manual resets of SINS, NIDS, DRAI
etc., will be recorded. In light of different ship

configurations and m ssions, specific codes to indicate type of
fixes will be determi ned by the Navigator and included in the
| og.

b. Instructions for Mintenance. Wenever a fix is
determ ned and at | east every hal f-hour, a position from al
avai |l abl e sources will be recorded. The position, which is
plotted on the chart, shall be recorded and annotated by the
letter “T” in the left-hand margin to indicate which position
was used if multiple sources were avail able. The Navigator may
limt this to once every 30 mnutes if frequent fixes are
obt ai ned.

(1) A sounding will be obtained and recorded in the
remark columm with each fix.

(2) The Ship's Position Log may be secured with the
concurrence of the Navigator or Assistant Navi gator whenever the
Standard Bearing Book is used in piloting waters. Wen entering
restricted waters fromthe open sea, the initial piloting fix
wll be recorded in both the Ship's Position Log and Standard
Bearing Book. The sanme is true of the last piloting fix when
| eaving restricted waters. Upon relief or when secured, the
wat ch or Bearing Recorder will sign his/her nane across col ums
18-41.

c. Responsibility. The Ship's Position Log will be kept
during coastal and open ocean navigation by both bridge and
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Cl C/ CDC wat ch st anders.

d. Retention. This log will be kept for three years after
the date of the final entry.

5. Navi gation Wrkbook (OPNAV Form 3530/1)

a. Purpose. The Navigation Wrkbook is the record of al
observations and conputations used for navigation of the ship.
This will include data relating to celestial lines of position,
tides and currents, sunrise/sunset, noonrise/ nmoonset, and gyro
error.

b. Instructions for Maintenance. The Navigation Wrkbook
will be kept according to OPNAVI NST 3530.3B. The Navigator is
responsi bl e for proper maintenance of this log. In view of the

| arge anount of data that may be recorded, ships may organize
data into separate notebooks as directed by the Comrandi ng
Oficer. Locally prepared strip forns will be affixed to or
recorded in the workbook. If calculators are used, enough data
nmust be recorded in the workbook to reconstruct the conputation.
When using conmputer software (i.e., STELLA), docunentation of
wor k nmust be maintained in a | oose-|eaf binder.

c. Responsibility for Review and Approval. The Navi gator
will review and sign the workbook weekly.

d. Retention. This record will be kept three years from
the last entry.

6. Standard Bearing Book (OPNAV Form 3520/ 2)

a. Purpose. The Standard Bearing Book is a record of the
data obtained to determne the ship's position by visual
beari ngs, sextant angles, radar bearings, and/or radar ranges.

b. Instructions for Maintenance. The Standard Beari ng Book
will be kept according to OPNAVI NST 3530.3B with the foll ow ng
nmodi fi cati ons:

(1) Record the chart nunber in use at the top of the
initial page each day. Each shift of charts will be noted in
the first available blank |ine of the |og.

(2) The tinme zone and date will be indicated.
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(3) Label radar ranges YD (yards) or NM (Nauti cal
Ml es). Label stadineter ranges "STAD. "

(4) Soundings will be in colum 7 at the tinme each fix
is obtained and | abeled FT (feet) or FM (fathons).

(5) Al bearings are true, unless otherw se indicated by
R (relative) or M (magnetic) for hel msman's headi ng. Wen
during loss of gyro and shifting to R (relative), the shift wll
be noted on the first available blank line of the log. An
additional colum will be utilized to | og “Ships Magnetic Head.”

(6) Al abbreviations nmust be according to Chart No. 1,
"Nautical Chart Synbols and Abbreviations."

(7) Record the current gyro error and gyro repeater
errors on all Peloruses and at the top of the initial page each
day. Any revised gyro error will be noted in the first
avai l abl e blank Iine of the log. Enter the radar bearing error
and/ or heading error(s) at the top of the initial page each day.

(8) Alist of NAVAIDs nust be permanently maintained in
t he book and will include the abbreviation, noun nanme, and
| atitude/l ongitude. (Visual NAVAIDs such as tank or tower wl|
have an al phanuneric designation. Oher NAVAI Ds such as fixed
lights, Point Loma, Chesapeake Light need not be
al phanunerical | y desi gnated.)

c. Responsibility. At the end of his/her watch or
navi gation detail, the Bearing Recorder will sign The Standard
Bearing Book after the last entry on the next avail able |ine.

d. Retention. The Standard Bearing Book will be kept on
board for three years after the date of the last entry.

7. Chart/ Publication Correction Files

a. Purpose. These files serve as a record of al
corrections for the current allowance of NIMA charts and
publ i cations established by the current edition of the Nauti cal
Chart and Publication Al owance.

b. Instructions for maintenance. Chart/Publication
Correction Cards (DVAHC 8660/9) will be on board and nai ntai ned
according to the instructions in NI MA Catal og of Maps, Charts
and Rel ated Products - Part 2 Hydrographic products
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requi sitioning procedures.

(1) The Chart Petty Oficer wll enter corrections to
the chart cards. The Publication Petty Oficer will enter
corrections to the publication cards. However, the QMOWis
responsi ble for making all corrections to charts and
publications required for current use. Local area charts and
t hose portfolios designated by the Commanding O ficer will be
mai ntained up to date at all tines. Corrections to all other
charts or publications will be indexed and these changes entered
before using charts or publications. Those publications
desi gnated by the Commanding Officer will be kept current at al
times. Corrections to DNCs will be recorded on a nenorandum
fromthe Navigator to the CO via the XO

c. Responsibility for review and approval. The Seni or
Quartermaster is responsible for reviewing the ship's charts,
publications, and correction files to ensure their proper
mai nt enance. During audits, the Senior QMw || ensure
applicable allowance lists, NIMA RO5 |ists, as well as lists of
effective corrections are reviewed during the inventory.

d. Retention. Correction cards will be kept up to date for
all charts and publications on board. When a chart or
publication is superceded, destroy the old card, and replace it
with a new card for the new chart or new publication

8. Notice to Mariners/Sunmary of Corrections

a. Purpose. Notices to Mariners, Summary of Corrections,
and use of the Automated Notice to Mariners (ANMVS) (1 NFONET) and
Local Notice to Mariners (LNM wll be used to enter appropriate
i nformati on on appropriate charts or publications.

b. Instructions for Maintenance. The Chart and
Publ i cati ons Custodi an, under the cognizance of the Assistant
Navi gator and CIC/ CDC O ficer, will keep separate files as
fol | ows:

(1) Notice to Mariners File. Notice to Mariners File
will be kept by each work center maintaining navigational charts
and related publications. It nust be retained on board for the
date of the |last correction applicable (annotated on the front
cover) for the Catal og of Hydrographic Products.

(2) Local Notice to Mariners File. To be handled the
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sane as Notice to Mariners File and will be held on board for at
| east one year or |onger, as required.

(3) Summary of Corrections. A series of publications
that incorporates a historic record of corrections dating from
the nost recent edition date for NI MA products, back to July
1975.

(4) Cassified Notice to Mariners. Provides the sane
information as the Notice to Mariners and Sumrary of Corrections
except that the information is for classified charts and
publ i cati ons.

c. Responsibility. The Chart and Publications Custodi an
will maintain the Notice to Mariners File.

d. Retention. Notice to Mariners records will be kept
until issued in a sunmary docunent.

9. Navigational Safety Warning Messages. Including, but not
[imted to: HYDROPAC/ LANT, NAVAREAS, NAVTEX, NAVI NFONET,
SAFETYNET, and Coast Guard Local Broadcast Warnings and their
web site (http://ww. navcen.uscg.ml /I nnfdefault.htm, as
appl i cabl e.

a. Purpose. To maintain a file of the | atest navigational
ai d di screpanci es and hazards to navi gati on.

b. Instructions for M ntenance and Review. File al
Saf ety Warni ng Messages chronol ogically by nunber and | og on a
Saf ety Messages Cover Sheet (See Appendi x F, “Navi gati onal
Saf ety Messages Cover Sheet”). Attach a review signature sheet
wi t h Navi gat or/ Assi stant Navi gator signature line and "Safety
War ni ng Messages in Effect for the Local OPAREA" status sheet to
the front cover. Provide copies to each work center keeping
charts.

(1) At sea, route Safety Warning Messages to the OOD

Navi gat or, and Assi stant Navigator/Senior Quartermaster, with a
copy to the QMW and ClI ¢ CDC Watch O ficer for the Safety
Warni ng Message file. |In port, route Safety Warni ng Messages to
the Duty Quartermaster and Duty Operations. Wen received, they
will be reviewed to determ ne pertinent information that should
be i medi ately brought to the attention of the OOD (at sea), and
to the attention of the Navigator or Senior Quarternaster.
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(2) The Navigator will brief the Commanding O ficer on
pertinent information from Safety Warni ng Messages during
navi gation briefs and at any other tinme deened rel evant.

c. Retention. Safety Warning Messages will be kept until
t hey expire.

10. Magnetic Conpass Record (NAVSEA 3120/ 3)

a. Purpose. The Magnetic Conpass Record is a conplete
record of all magnetic conpass readi ngs and conparative true
headings. It is also a record of gyro errors. Ships with the
DFGVC instal l ed are NOT exenpt from maintaining the Magnetic
Conpass Record.

b. Instructions for Maintenance. Wile the ship is
underway, conpute gyro error and navi gational/conning gyro
repeater errors daily and record in the remark col unm of each
page. Enter LAT/LONG of current position when practicable.

(1) A separate log for the conputation of repeater error
may be used which should also record the conputed gyro error,
but this | og does not obviate the requirenent to record conputed
gyro errors in the Magnetic Conpass Record.

(2) Conpass conpari sons between the nmagnetic conpass and
the hel mrepeater in use for steering will be made and recorded
every half hour and every tinme a new ordered course is steered,
when practi cabl e.

(3) Conmpute helmrepeater error daily, conparing the
master gyro/INS to all repeaters utilized for conning the ship.

(4) Make conpass checks and log any tinme a gyro conpass
alarmis received.

(5) If the steering repeater and the headi ng source do
not correspond within 1.0 degree at the tinme of obtaining a
conpass check, immedi ately repeat the check for possible error
inreading. If there is in fact an error, inmediately inform
the OOD, Navigator, Assistant Navigator, and leading IC
technician. Additionally, if the SINS and gyros do not agree
within 1.0 degree, informthe OOD and Navi gator imredi ately.

c. Responsibility for review and approval . The Navi gat or
will review and sign the Magnetic Conpass Record daily and
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submt the record to the Commanding O ficer on the | ast day of
each quarter for his/her signature.

d. Retention. The Magnetic Conpass Record will be kept on
board for 1 year after the date of the last entry as part of the
ship's official records.

11. Ship's Position Reports (NAVSH P 9240/ 1)

a. Purpose. To provide a neans of reporting the ship's
posi tion.

b. Instructions for Miintenance. Ship's Position Report,
NAVSHI PS Form 9240/ 1 or locally prepared fornms may be used if
containing, as a mninum that information provided on the
NAVSHI PS form (See Appendix G “Ship’'s Position Report”). Each
day at sea, before 0800, 1200, and 2000, the Navigator w ||
prepare, or cause to have prepared, a Ship's Position Report.
After the Navigator has signed the Ship's Position Report,
deliver the original copy to the Commandi ng Oficer and enbarked
staff at the appropriate tine. A copy will be placed in a file
kept in the chart house. CIC/CDC will receive a copy as well.
Addi tionally, the 0800, 1200, and 2000 position wll be | ogged
in the Ship's Deck Log. Ensure that correct security
classification of the report is indicated. Wen a senior
of ficer is enbarked, provide a copy of each position report to
hi m her unl ess otherw se directed.

c. Responsibility for Review and Approval. The Navi gator
(or Assistant Navigator if authorized by ship's navigation bill)
is responsible for reviewwng the Ship's Position Reports and
wi |l approve them by signature before subm ssion to the
Commandi ng O ficer.

d. Retention. The duplicate Ship's Position Report will be
kept by the Navigator as nmay be convenient, but wll not
normal |y be kept beyond the end of the nonth or duration of the
voyage, whichever is greater.

12. Captain's N ght Oder Book

a. Purpose. Captain's N ght O der Book contains the orders
of the Commanding Oficer for the operation and safe navigation
of a ship underway during the night.

b. Instructions for Maintenance. The N ght Order Book is
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kept in bound | edger or |oose-leaf form The orders for each
night are witten on a separate sheet and signed by the
Commandi ng O ficer. They include such itens as courses and
speeds, expected sightings, engineering data, the tactical
situation and conposition of the formation, and suppl enentary
orders to the Oficer of the Deck. This book fornms a permanent
part of the ship's records and shall be kept in a binder with
the Commanding O ficer’s Standing Orders and ot her required
readi ng sheets (to be reviewed nonthly). Ships nmay generate a
conputer copy tailored to their individual characteristics
(1.e., Ship's engineering plant/weapons systens).

c. Responsibility. The Navigator is responsible for
preparing and submtting the Captain’s N ght Order Book to the
Commandi ng O ficer for approval.

d. Retention. Keep for three years after the | ast dated
entry.

13. Navigation Brief

a. Purpose. To provide a plan for safe and prudent
passage, including piloting in restricted waters.

b. Instructions for Maintenance. The Navigator is charged
wi th supervising the preparation and presentati on of each
Navi gation Brief per Appendix B. The Navigator will sign the
file copy.

c. Responsibility for Review and Approval. The Executive
Oficer will reviewthe brief. The Conmanding O ficer wll
approve and sign the Navigation Brief file copy before its
presentati on.

d. Retention. Keep the Navigation Brief on file as
requi red, but not for |less than 6 nonths.

14. Surface Weat her Observati on Form

a. Purpose. To provide inputs to weat her observation
nessage.

b. Instructions for Mii ntenance. The Navigator is charged
wi th supervising the preparation and presentati on of each
weat her observati on nessage.
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c. Responsibility for Review and Approval. The OOD wi | |
revi ew weat her observation nessages prior to rel ease.

d. Retention. Keep each weather observation formon file
as required, but not for less than 1 year.

15. Record Keeping for ECDI S-N Systens

a. Purpose. To sinplify record keeping for ships certified
to use ECDI S-N systens. ECDI S-N systens aut omate nmany
record/l og keeping functions, to include: Chart Summary and
Gazetteer, Trackline Summary Sheet, Tide and Current Wrksheet,
Al manac Data, Electronic Navigation Environment, and Navi gation
Mbde.

b. Instructions for Mii ntenance. The Navigator is charged
with ensuring the daily tape back up and Daily Log requirenment
are met.

c. Responsibility for Review and Approval. The Navi gator
will print, review, and sign the Chart Summary and Gazett eer,
Trackline Summary Sheet, Tide and Current Wrksheet, Al manac
Data, El ectronic Navigation Environnent, Navigation Mde, and
Daily Log as required.

d. Retention. Keep daily tape back up and all printed
records as required, but not for less than 1 year.
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APPENDI X A
| SI C NAVI GATI ON ASSESSMENT CHECKLI ST
(To be conducted once per |DTC
| TEM YES
1. Is there a tailored navigation bill that

prescribes responsibilities and procedures for safe
navi gation of the ship, including navigation in
restricted waters during low visibility (Ref

OPNAVI NST 3120.32C, Arts. 630.13 and 630.13.5)?

2. |Is the Watch, Quarter, and Station bill current,
conplete, and readily avail able to navigation
personnel (Ref OPNAVI NST 3120.32C, Art. 610)7?

3. Does the organi zation provide for and designate
personnel to pilot the ship:

During special sea and anchor detail ?

During general quarters?

During low visibility?

olo|o|w

During special evol utions?

4. Awe the watch personnel PQS qualified for their
assi gned positions and appropriate service record
entries conpl eted?

5. Are qualified senior and experienced personnel on
the watch bill as watch supervisors and/or assigned
to training teans to ensure the thorough and

pr of essi onal performance of the watch teans?

6. Verify the followng |logs and records are on
board, up to date, and properly maintained:

a. Deck Log (Ref OPNAVI NST 3100.7 Series).

b. Magnetic Conpass Record Book ( OPNAVI NST
3120. 32 Series).

Bridge-Bridge R/'T | og.

C.
d. Navigation Wrkbook (Ref OPNAVI NST 3530. 3B)

e. Standard Bearing Book (Ref OPNAVI NST
3530. 3B).

Ship's Position Log (OPNAV 3100/ 3).

f.
g. Weather Observation Log (Ref NAVMETOCCOM NST
3144.1 Series).

Cl C Watch Log.

h. Surface Radar Contact Log.
[
J

Radar Navi gation Fi x Log.

A-1




COVWNAVAI RFORI NST 3530. 4/

COWMNAVSURFORI NST 3530. 4

26 Feb 02

| TEM

YES

NO

k. Radar and Vi sual Navigation Points Listing.

7. 1s the COs N ght Oder Book properly naintained
and does it contain a copy of the CO s standing
orders?

8. Have ship control personnel (00D, JOOD, TAQ
aow, QoW ECOW and BMOW reviewed and initialed
CO s Night Order Book?

9. Have ship control personnel reviewed and
initialed COs standing orders nonthly?

10. Verify the follow ng instructions and references
are on board and up to date:

a. OPNAVINST 3530.3 (Series) (Bearing and
Navi gati on Wbr kbook) .

b. OPNAVI NST 3100.7 (Series) (Deck Log).

c. CI NCPACFLTI NST 3140.3 (Series) or ClI NCLANTFLT
3140.9 (Series) Chart and Pub Requirenents and N MA
RO5 Li stings.

d. NAVMETOCCOM NST 3140.1 (Series)
Met eor ol ogi cal Support.

e. NAVMETOCCOM NST 3144.1 (Series) Wat her
bservati on Manual

f. Atlas of Pilot charts.

Typhoon/ Hurri cane Havens Handbook.

Weekly Notice to Mariners.

g.
h. Tide and Current tables.
i
j-

Local Notice to Mariners.

k. Summary of Chart/Pub Corrections.

. Navigation Safety Messages (wi th cover sheet
for Navigator and Assistant Navigator's review).

m Nauti cal Al manac.

n. N M SRPUB 229 Vol. 1-5, N MA SRPUB 249 Vol .
1-3 (Sight Reduction Tables).

0. Catalog of Maps, Charts, and Rel ated Products
(with sem annual bulletin).

p. COVWAVSURFPACI NST 3180.2 (Series) or
COWNAVSURFLANTI NST 9010.1 (Series) Repleni shnent
Qui de.

9. N NMA NAVPUB Pub 9 (Bowditch).

r. Chart #1 (Chart Synbol s).

S COVDTI NST ML6672.2 (Series) Rules of the

t. Light List, List of Lights.

u. Coast Pil ots.
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| TEM

YES

Fl eet Qui des.

Sailing Directions.

%
X.

y. Port D rectory.

z NI MA NAVPUB 1310 (Radar NAV Manual ).

aa. N MA NAVPUB 217 (Maneuvering Board Manual ).

bb. N MA RAPUB 117 (Radi o NAVAI DS)

cc. N MA NAVPUB 150 (World Port | ndex).

dd. N MA NAVPUB 151 (D stances Between Ports).

ee. Updated associated publications (technical
and operator) for all installed navigational
equi pnent .

11. Has the Commanding O ficer specified, in
witing, which ready charts and publications are to
be kept and corrected up to date (Ref OPNAVI NST
3120.32C, Art. 323 and Art. 630.13.4)?

12. Verify the follow ng are nai ntai ned on board:

a. Full allowance of chart portfolios (Ref
Cl NCPACFLTI NST 3140. 3A or ClI NCLANTFLTI NST 3140. 9A).

b. Chart and pub correction cards for the ful
chart and pub al |l owance and checked through the
| atest Notice to Mariners and Local Notice to
Mar i ners.

13. Are appropriate steering casualty procedures
avai lable at all steering stations wth individual
responsibilities covered?

14. Are Speed and RPMtables posted at all conning
stations?

15. Was the gyro error and repeater error determ ned
daily, reported to all navigation users, dated,
posted on all gyro repeaters, and |ogged in the
Magneti c Conpass Record Book, Bearing Book, and Deck
Log?

16. Was the radar range and bearing error determn ned
prior to getting underway, dated, posted on all radar
repeaters, and |l ogged in the Standard Bearing Book
and Cl ¢/ CDC Watch Log?

17. Are excerpts fromthe Act to Prevent Pollution
from Shi ps, 1983 and the Cl ean Water Act of 1977
avai l able to the OOD (OPNAVI NST 5090.1 Series)?

18. Are ship's tactical data tables available to the
00D and NAV/ Cl ¢/ CDC pl ot s?
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| TEM

YES

NO

19. Are checklists available for the foll ow ng
navi gati on evol utions:

Leavi ng/ Entering Port?

Low Visibility?

Swept Channel piloting7

alo|o| »

Special Evolutions (i.e., Replenishnment at
Sea, Fuellng at Sea, Flight Cparters etc.)?

20. Are foreign articles/gear adrift stowed away
fromall electric and el ectronic equi pnent?

21. Are operating instructions available for al
el ectroni ¢ equi pnent ?

22. 1s sufficient emergency lighting in operating
condi tion?

23. Verify the follow ng Navy Standard Magnetic
Conpass (NSMC) and/or Digital Flux Gate Magnetic
Conpass (DFGWC) checks have been properly conduct ed:

a. NSMC: Have all dockside checks been
conpleted for all nmagnetic conpasses tested with
results recorded in the Magnetic Conpass Record (Ref
NI MA PUB 9)?

b. NSMC. Have all nmagnetic conpasses been
adjusted within the past 12 nonths or since the |ast
over haul (Ref NSTM 420) ?

c. NSMC. Is the observed deviation within 3 DEG
(degaussing off) and 5 DEG (degaussi ng on) (Ref NSTM
420) ?

d. NSMC. 1Is a current copy of the deviation
tabl e posted at or near each magnetic conmpass and
NAV/ Cl ¢/ CDC pl ot s?

e. NSMC. Do the observed deviations in the
magneti ¢ conpass record tables correspond to the
devi ation tabl es?

f. NSMC. If the NSMCis still on the ship but
not in use, is it in lay-up with an “Qut of
Commi ssion” sticker placed on the conpass in plain
vi ew of the hel msman?

g. DFGMC. Does the Navigation Team denonstrate
a wor ki ng know edge of DFGMC operation to include
Conti nuous and Intentional Auto-Conpensation (as it
applies to conpass deviation), Pre-Set Variation, and
conpass limtations?
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| TEMS

YES

h. DFGMVC: |s the DI SPLAY RESPONSE DAMPI NG set
at “FAST” in restricted waters?

i. DFGVC. |s AUTO COVPENSATI ON npde set
conti nuousl y?

j. DFGVC. Has the Commanding O ficer set policy
gui ding the use of PRE-SET VARIATION in the Ship's
Navi gation Bill?

k. DFGMC. Has the ALI GNMENT ERROR ADJUSTMENT
been conpleted follow ng systeminstall ation,
foll ow ng renoval /repl acenment of the processor unit,
or at |east annually?

. DFGVC. |s I NTENTI ONAL AUTO- COVPENSATI ON
conpleted at |east 24 hours prior to operating in
restricted maneuvering (as the operating environnment
al l ons) ?

24. 1s the degaussing fol der properly maintained and
utilized?

25. Verify the follow ng navigation equipnent is
avai l able and in satisfactory operating condition:

a. Steering casualty alarm

b. Gyro repeaters (error posted and determ ned
dai l y).

c. Gyro alarm

d. Gyro repeater benchmark alignment.

e. Bridge/ClC/CDC radar repeaters (error posted
and determ ned daily).

f. Navigation lights/Telltal e Panel.

g. Ship's whistle.

h. Bell and gong (wth | anyards attached).

i. Fathoneter.

j. Electronic Navigation Equi pnent (ECDI S-N
systen).

k. EMspeed log (calibrated | AW PNS) .

Dead Reckoni ng Anal yzer Indicator (DRAI).

Chr ononet er s.

Sext ant s.

St adi net er.

Al i dades and bearing/azi muth circles.

3-arm protractor.

SReIe 23T

Baronmeter (valid calibration
sticker/calibrated sem -annually).

s. Degaussing system
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| TEMS

YES

NO

t. Primary and secondary navi gation radar (as
appl i cabl e).

u. Fire Control Radar.

v. DRT/ DDRT/ CADRT.

w. STELLA Program

26. Are the optimm scale charts (paper and DNC)
avai |l abl e, used at NAV/ Cl C/ CDC plots, and corrected
through the latest Notice to Mariners and | ocal
Notice to Mariners?

27. Verify Bridge and Cl C/ CDC navigation charts are
properly prepared wth:

a. Tracks labeled with true and nmagnetic
courses, speeds, and di stances of each |eg.

b. Turn bearing and ranges based on ship's
tactical data and | abeled with true and relative
beari ngs and di stance to the turn.

c. Advance and transfer data, based on speed and
rudder angl e | abeled for each turn.

d. Danger bearings and/or ranges where dangers
and shoal water are not marked by NAVAI DS.

e. Chart shift points (Bridge and Cl C/ CDC shift
points will not occur simultaneously).

f. Shoal water and isol ated dangers highlighted
| AW shi p’ s navi gation standards.

g. Signature box for "prepared by," “revi ewed
by,” "submtted by," and "approved by." DNC will
have a nmenorandum fromthe Navigator to the CO via
the XO for approval

h. Visual and radar navigation points identical
for Bridge and CI C/ CDC and i ndexed in the Standard
Beari ng Book and Cl ¢/ CDC Navi gati on Log.

i. Slide bar annotated on all turns.

J. Local speed restrictions annot at ed.

k. Range Scal es (as appropriate).

|. Tide and Current stations being used
annotated on the chart?

m Datumin the GPS receiver adjusted to match
datum on chart?

28. Was the ship's draft determ ned and | ogged in
the Deck Log before |eaving/entering port?

29. Are comuni cations on the navigation circuits
checked before | eaving/entering port?
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| TEMS

YES

30. Was a tinme check conducted over the 1MC circuit
before transiting restricted waters and | ogged in the
Deck Log?

31l. Are tides and currents graphed and posted at al
navi gation stations for each reference station passed
and conputations entered in the Navigation Wrkbook
or conputer progranf

32. If used, has the Commandi ng O ficer authorized
in witing a conputer programfor conputing tides and
currents?

33. Was navigation brief held before transiting
restricted waters?

34. Was the Bridge-To-Bridge R/'T operational and
tested before | eaving/entering port and results
docunented in the R'T | 0g?

35. During piloting, were fixes taken as the
situation dictated | AWtable 2A of this instruction?

36. Were fixes properly | abeled and contai ned at
| east three LOPs?

37. Were DRs laid out fromeach fix at |least two fix
intervals, including beyond a turn, and | abeled with
times (Regardl ess of whether on track or not)?

38. Was set and drift determ ned once on track |egs
| ess than 1000 yards and every third fix on | onger
| egs and | ogged in the Deck Log?

39. Did CC/CDC take fixes concurrently with the
Bri dge?

40. Was A CDC fix information reported to the
Bridge in the format of the Navigation Evaluator's
report?

41. |s radar repeater error, gyro error, and gyro
repeater error applied when plotting fixes?

42. Do the Navigation Evaluator's fix reports to the
Conn include the follow ng information:

Fix tinme?

a.
b. Fi x/ EP?

c. Fix nmethod if other than primary neans (i.e.,
Bridge visual, CIC/CDC radar, etc.)?

d. Fix positionin r relation to proposed track?

Near est hazard to navi gation?

Nearest aid to navigation?

e

f.

g. Corrected Fat honeter soundi ng?
h Di stance and tinme to next turn?
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| TEM

YES

NO

i. Course on next turn (reported each |l eg and
updat ed as Changes occur)?

].  Any recomendation to regain/maintain
proposed track?

k. Conputed set and drift (once on each | eg when
| ess than 1000 yards and every third fix for |egs
greater than 1000 yards)?

|. The phrase "ECD S-N and/or Cl C/ CDC
concur(s)," "ECDI S-N and/or Cl C/ CDC do/ does not
concur," or "ECDI S-N and/or CI C/ CDC have/ has no fix?"

m The phrase "GPS concurs,” "GPS does not
concur,” with visual/radar fix, to include the Figure
O Merit?

43. Was there effective information flow between the
Conn, CIC, and the Navigator regarding the piloting
situation, ship's course and speed, and devi ations
fromthe proposed track?

44, Are set and drift, and advance and transfer
appl i ed when naki ng course reconmendati ons?

45. Are new courses searched for shipping before
turning and a report made to the Conn?

46. If two successive fix intervals, fromprimary
plot, result in no fix, is appropriate action taken,
such as slow ng to bare steerageway or stopping,
until a fix is obtained?

47. Does the Navi gator/Navigation Eval uator inform
the Conn when to use International/Inland Navigation
Rul es?

48. Is the low visibility watch bill published
before getting underway to facilitate i medi ate
i npl enmrent ati on?

49. Under conditions of lowvisibility, did the
OO0/ JOOD or der:

a. Qualified Fog Lookouts?

b. Anchor(s) to be manned and ready for letting
go when in restricted waters?

c. Mterial condition Zebra to be set on the DC
deck and below (CO s discretion)?

d. Navigation lights energized?

e. Silence on the bridge, all hands on bridge to
listen for and report sound signal s?

f. Appropriate fog signal sounded per the
Navi gati on Rul es?
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| TEM

YES

g. A safe speed per the Navigation Rul es?

h. Al uncorrelated fog signals identified and a
determ nation nmade that a risk of collision did not
exi st before the ship proceeded on?
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APPENDI X B

NAVI GATI ON BRI EF

REQUI RED ATTENDANCE:

Commandi ng O ficer

Executive Oficer

Operations Oficer

Navi gat or

Engi neer O ficer

Reactor O ficer (when assigned)

Fi rst Lieutenant

ClcCbC Oficer

Assi stant Navi gator (when assi gned)

Cl C/ CDC Surface Watch O ficer

Piloting and Shipping Oficers

METOC O ficer/ AG (when assi gned)

Hel m Safety O ficer

Aft Steering Safety O ficer

Bri dge Sea and Anchor Detail Team (OOD, JOOD, JOOW Conni ng
Oficer)

Hel m Lee Hel m

Senior QM and CS

Staff Surface Operations Oficer (when assigned)
O her personnel as directed

1. SEQUENCE OF EVENTS:
A.  ARRI VAL/ DEPARTURE TI ME - Navi gat or
1. Consideration of options
a. Tides.
b. Currents.
C Oper ati onal Requirenents.
d Speed Restrictions.

2. QOperational Requirenents

a. Conditions of readi ness.
b. Tactical situation.

B. WEATHER - Ceophysics O ficer/Ad Navi gat or

C. TIDES/ CURRENTS - Navi gat or

B-1
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1. Tides graphed using the Quarter/ Tenth nethod, for
t he conpl et e day.

2. Currents graphed using straight-line nethod.

3. Ebb/Flood velocity and directions at maxi num
velocity noted on graph. Tides/Currents posted at all ship
control stations with copies to CO XO, NAV, OOD, Conning
Oficer, etc.

D. ASTRONOM CAL DATA — Navigator: Sunrise, sunset,
moonri se, and noonset.

E. CHARTS - Navi gator

1. Latest editions with corrections verified (paper and
DNC) .

2. Corrections/changes since |last brief.
3. Type of buoyage system
4. CPS Datumto be used with each chart.
5. Chart nunbers to be used.
F. TRACK - Conning Oficer
1. Courses.
2. Turn/danger bearings and ranges.
3. Designated shoal water and danger soundi ngs.
4. Depth of water for channel, turning basin, etc.
5. CCDC and Bridge charts conpar ed.
6. Visual and radar NAV points.
7. Vessel traffic separation schene.
8. Line of Demarcation.

9. Degaussi ng area.
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10. Anticipated traffic.
11. Pier heading.
12. Description of anchorage or noori ng.
13. Type of bottom (anchorage).
14. Head/drop bearings.

15. Anount of anchor chain required.

16. Check IN QUT points along a Narrow Channel or
Vessel Traffic Separation Schene.

G GROUND TACKLE - First Lieutenant
1. Ready anchor - port/stbd/centerline.
2. Scope of chain.
3. Status of w ndl ass/w nches.
4. Speci al nooring buoy procedures.
5. Mooring plan.
6. Let go or walk out to certain scope.
H  SIGNI FI CANT TRAFFIC - Operations Oficer
1. Entering/departing novenents.
2. Harbor special events.
3. Medi a coverage.
TUGS AND PI LOTS - Navi gat or
1. Tug/Pilot pick up/drop off point/tinme.
2.  Communi cati ons.
J. STATUS OF NAV EQUI PMENT - Navi gat or

1. Conpass/repeater errors.

B-3
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2. Down equi pnent, inpact, and ETR

3. Backup systens.

4. ECDI S-N navi gational systens.

K.  STATUS OF ENA NEERI NG PLANT - Engi neer O ficer (or
Reactor O ficer)

1. Plant status/configuration.
2. Limting casualties.
3. Degaussing nonitors.
L. SPECI AL CONSI DERATI ONS/ EVENTS - Navi gat or
1. Honors.
2. Flag Oficer novenents.
3. Visitors.
4. Hel o ops (FOD VERTREP/ PAX Transfer).
5. Boats in the water.
6. Harbor exercises.
7. Accommodati on | adder up/down.
8. Debrief schedule.
9. Hot areas.
10. Uniform
11. Watch Bill.
M EMERGENCI ES - OOD
1. Steering/engineering casualties.
2.  Man over board.

3. Loss of gyros/ RADAR/ comuni cati ons.

B- 4
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4. Reduced visibility.
5. Energency anchorage | ocations.
N. Rl SK ASSESSMENT- NAVI GATOR
1. Collision.
2. G ounding.
3. Navigation equipnment mal function.
4. Conmmuni cations failure.
5.  Man over board.
6. Breakdown in Bridge resource nmanagenent.
7. Steering/propul sion casualty.
I11. REVI EW RETENTI ON

A. Navigator wll sign and forward for review and approval .

B. Forward to the Executive Oficer for review and
signature, and forward to Commandi ng O ficer for approval.

C. Commanding Oficer will approve and sign.

D. Navigator will maintain file copy as required, but not
for less than 6 nonths.
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APPENDI X C

CHECKLI STS
1. Checklist For Getting Underway. Consideration shall be given
to the following sanple, at a m ninum when devel opi ng an under way

checklist. The chronol ogi cal sequence and tineline of events
shall be determ ned by the individual command.

SAMPLE CHECKLI ST FOR GETTI NG UNDERWAY

Dat e: From
To:

24 Hours Prior to Getting Underway

Event Responsibility
1. Conduct navigation brief. nNasvVe o
2. Assune radio guard. os
3. Arrange for tugs / line handlers. os
4. Verify schedule for lighting off ENG REAC_
t he pl ant.
5. Notify ships in nest. os
6. Check OPORD for required reports. os

6 Hours Prior to Getting Underway

1. Energize nmaster gyro. ENG duty 1 C

2 Hours Prior to Getting Underway

1. Ascertain fromthe XO

a. |If any variation in the oD
standard tine for stationing the

Speci al Sea and Anchor detail.

b. Disposition of boats.

c. Instructions concerning U S. and guard mail.

C1
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d. Nunber of passengers and tine of arrival.

e. Uniformfor getting underway.
2. Start hoisting boats when OOD no | onger oD
requires their use, after obtaining permssion
of the XO

3. R g in boons and accommodati on | adders oD
and secure themfor sea, after obtaining
perm ssion of the XO

4. Have the word passed giving tinme for coo
getting underway.

5. Energize and check all C C equi pnent. aco
6. Conduct radi o checks. COwo

7. Shift fromshore power to ship's power. ENG REAC

8. Adjust bridge radar repeaters. ooy d CO

1 Hour Prior to CGetting Underway

1. Set material condition YCKE DCA/DCPCs
2. Cear ship of visitors and inspect CVAA

for stowaways.

3. Postal derk nmakes last nail run. pc
4. Ascertain tinme for heaving cboopPs.
around on anchor chain.

5. Check power source, sw tch operation, ELECO
oil level, and manual /el ectric brakes on Anchor W ndl ass.

6. Pass word, "All hands shift into the 00D

uniformfor getting underway."

7. Muster the crew on station. Dl VO



COVWNAVAI RFORI NST 3530. 4/
COWNAVSURFORI NST 3530. 4
26 Feb 02

30 to 60 Mnutes Prior to Getting Underway

1. Pass word, “Go to your stations a(inpt)
all special sea and anchor detail" (twce).
Wien relieved by the OOD underway pass the
word, “The Oficer of the Deck has shifted
his watch fromthe Quarterdeck to the
Pi |l ot House."
2. Man after steering and the OOOYENG Helm
pil ot house. Safety test steering
gear, comuni cations, and emnergency
al ar ns.
3. Test engine order tel egraph OCOOYENGHSO
and revol ution indicator.
4. Test underway |ights. coo
5. Manned and ready reports fromthe coo
foll owi ng stations:

Forecastl e

Fant ai |

Am dshi ps

Si gnal Bridge

Pi | ot House

Mai n Contr ol

ac

After Steering

Fire Control

Sonar
6. Test Fathoneter. NAVASWO
7. Test sound powered phone circuits. coo
8. Receive departnental reports of coo

readi ness for sea:

oPS

VEPS
SUPPLY
ENG REAC
NAV/ ADM N
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9. Check all gyro repeaters against NAV
master gyro and report error to the OCD.

10. Record ship's draft both fore and aft. bcA
11. Direct main control to report when (00 D)
mai n engi nes are ready to be tested. Upon
receipt of this report, obtain perm ssion
fromthe Commanding Officer to test the

mai n engi nes and direct nmain control

accordingly. A qualified OOD underway

nmust be on the bridge when testing the

mai n engines. In particular, he shall

ensure the stern area is clear,

all nooring Iines are double and

properly secured, and the browis in

such a position that if the ship noves

the brow will not be danaged.

12. Disconnect utility lines fromthe pier ENG
with the exception of phone I|ine.

13. Conplete all pre-underway steering AUxo
gear PM5 checks.

14. Conplete all SSDG pre-underway AUxo
PMS checks.

15 to 30 Mnutes Prior to Getting Underway

1. R g in boonms and davits as boats st LT
are hoi sted or cleared away.

2. Request perm ssion to get underway oD

from SCPA.

3. Test ship's whistle. 00D

4., A arns set to "at sea" position. ELECO
5. Test gyro (failure) alarm ELECO

6. Test hand-held radios (bridge/fantail/forcastle).
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Wthin 15 Mnutes Prior to Getting Underway
1. D sconnect phone I|ines. buty 1
2. Rigin brow c«©co o
3. If nmoored to a buoy, take in chain co
or wire and ride to manila |ines when directed.
4. Report, "Ready to answer all bells." ENG _
5. Pass word, “All hands topside fall co

into port/starboard for getting underway."

6. Report ready to get underway to the XO oD
who will report to the CO

| edi ately prior to getting underway

1. Set Restricted Maneuvering in Miin co
Control .

2. InformMin Control to, "Stand by to co
answer all bells."

3. Make SECURI TE cal |. Jooo .
4. Log conpletion of checklist in the NAaYV

ship's Deck Log.
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LOW VI SI Bl LI TY CHECKLI ST

1. Station the low visibility detail

2. Order, “SET MATERI AL CONDI TI ON ZEBRA MAI N
DECK AND BELOW (CO s discretion).

3. Energize navigation |lights.
4. Order, "SILENCE ON THE BRI DGE. "

5. Sound fog signals according to
inland/international rules of the road.

6. Shift radio circuits to Cl C/ CDC

7. Check settings on bridge-to-bridge radio.

8. The Commanding Oficer will determ ne which
plot is to be designated as prinmary, but the
bridge will plot by GPS; CCCDC will retain a
radar plot with GPS back up (if avail able).

9. Slowto a safe speed and ensure primary pl ot
has established the ship's position.

10. Open bridge w ng doors.

11. If at trail shaft, order split plant (if
appl i cabl e).

12. Log conpletion of checklist in the ship's Deck
Log.
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M NE COUNTERVEASURES/ SWEPT CHANNEL CHECKLI ST
24 HOURS PRI OR
Event Responsibility
1. Consolidate mne threat intelligence | SC
(floating/bottoninfluence/ magneti c/acoustic).
2. Determne transit route and tine NAVv/CCcoO
(consider tides, currents, and depths).
3. Conduct brief (concurrent with NAV brief). NAV
4. Reviewverify Quiet Ship Bill. ENG ASWO
5. Verify degaussing is operational. ELECO
6. Secure cathodic protection. EMO
7. Verify lifeboat list is current. ist LT
1 HOUR PRI OR
1. Conduct noise survey | AW EOCSS M.CC. ENG
2. Ensure all personnel possess ist LT
inflatable |ife preservers.
3. Set Quiet Ship Condition QL or @ oD
(at CO s discretion).
4. Every 15 mnutes, pass word:
“The ship will enter a m ne danger area 00 D)
in ___ mnutes.”
5. Pass word:
“Secure all mssile hazards throughout 00 D)
the ship.”
6. Brief mne watch personnel. Cl WO
7. Set nodified material condition ZEBRA Cl OO

mai n deck and bel ow.




COVWNAVAI RFORI NST 3530. 4/
COWMNAVSURFORI NST 3530. 4
26 Feb 02

30 M NUTES PRI OR

1. Prepare mne reports.

2. Ensure prairie/msker air is energized
(I'f ship speed is greater than 5 knots).

3. Display lights/day shapes for ship
restricted in ability to maneuver.

4. Man repair | ockers.

5. Al topside personnel don |life preservers

and hel net s.

6. Station mne watch detail with binocul ars.

7. Station anchor detail (if applicable).
8. Station |eadsman (if applicable).

10 M NUTES PRI OR

1. Secure Fathoneter.

2. Pass word:

“The ship will enter a m ne danger area
inten mnutes. Al personnel not on watch
remai n inside the skin of the ship. Al

non- essential personnel lay to the second
deck or above.”

3. Make the anchor ready for letting go
(if applicable).

4. Shift DRT trace to 1000 yard scale.
Cl QWO

UPON ENTERI NG MDA

1. Transit at slowest possible speed (7 kts
or less if not swept).

2. Pass wor d:

“The ship has entered a m ne danger area.
Al'l personnel not on watch remain inside the

C 8

Cl QWO

ECOW

00 D)

00 D)

1ST LT
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skin of the ship. Al non-essenti al
personnel lay to the second deck or above.”

3. Log conpletion of checklist in the ship's 00 D)

Deck Log.
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DI SPLAY | NFORVATI ON FOR ELECTRONI C NAVI GATI ON CHECKLI ST

1. Conmpletion of the followi ng actions are recommended. The
shaded areas represent watches which are manned during open
ocean and coastal navigation. During piloting of restricted
waters all stations on the checklist wll be used.

Step Acti on Nav. | Vis. | Radar [QVO| OOD
Eval | Pl ot Pl ot w
1. D spl ay command specified X X X X X
charts at all workstations
2. Set Tinme Zone X X
3. Set DR Interval in X X

accordance with the

Navi gation Plan or in
accordance with the Unit
Navi gati on Standards

4. Set ORDERED COURSE and X X
SPEED
5. |[Select Velocity Vector X X
6. Sel ect GYRO X X
7. Reset Voyage Log (if start X X
of voyage)
8. |[Start RADAR Overl ay X Mode 1| X X
9. Set Col l'ision Avoi dance X X
Paraneters in accordance
wi th the Navigation Brief
or Unit Navigation
St andar ds.
10. |Activate trackline as X X

specified in the
Navi gation Brief.

11. |Set Tide and Current X X X
Dynam ¢ Pl ot as specified
in the Navigation Brief.

12. |View Navigation Objects X X X X X

13. |Check Gyro Headi ng agai nst X
di spl ayed gyro headi ng

14. |Check settings on Doppl er X X
Speed Log (Sounding units
sanme as chart, bottom
tracki ng node)

15. |Start/Electronic Charting X X
Syst em Checkl i st
16. |Print Daily Log X

C 10
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APPENDI X D

STANDARD DAY' S WORK | N _NAVI GATI ON

OPEN OCEAN NAVI GATI ON. Weat her permtting, mninmmdaily
celestial activity will include the follow ng:

Morning Twilight: Usually 45 m nutes before sunrise, shoot
avai | abl e celestial bodies, to include selected stars,

pl anet (s), the noon, and Polaris. Reduce sightings to LOPs,
pl ot on plotting sheet, and determ ne ship's position. Advance
celestial fix to 0800 for 0800 Ship's Position Report. Transfer
fix to track chart. Inform ClC CDC of position

Early Morning: Determne gyro error by azimuth/anplitude of sun
or other celestial body. Include any gyro error noted in 0800
and 1200 Ship's Position Report. Verify Figure O Merit (FOM
on the WRN-6/ GPS and i nclude on position reports.

0800: Submt 0800 Ship's Position Report to Conmanding O ficer,
after being reviewed and signed by the Navigator.

8-12: QVOWconpute watch tinme of LAN (Local Apparent Noon).

Morni ng: Shoot sun to determne LOP. Plot on plotting sheet.

M d- norni ng:  Shoot sun to determne LOP. Plot on plotting
sheet .

Noon: (Observe LAN. Recommend observations be started at 10

m nut es before conputed time of LAN, and for a couple of mnutes
after. Reduce sighting and determ ne ship's |latitude. Advance
m d-nmorning sun LOP to LAN LOP on plotting sheet to obtain
running fix. Plot running fix on track chart and pass fix
information to CIC/CDC. Advance sun LOPs to 1200, for 1200
Ship's Position Report.

1200: Submt 1200 Ship's Position Report to Commandi ng O ficer,
after being reviewed and signed by the Navigator.

Afternoon: Shoot sun to determne LOP. Plot LOP on plotting
sheet. Advance LAN LOP to afternoon LOP on plotting sheet to
obtain running fix (mnimmthree Sun Lines for R Fix). Plot
running fix on track chart and pass fix information to Cl C/ CDC

D-1
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M d- Afternoon: Shoot sun to determine LOP. Plot LOP on
plotting sheet. Advance afternoon LOPs to establish an R-Fi Xx.
Plot on track chart and pass information to Cl C/ CDC

12-16: QVOWdeterm ne tinme of sunset and star tinme. Conpute
cel estial bodies avail able, including planets.

Late Afternoon: Include any gyro error conputed in 1200 Ship's
Position Report.

Evening Twilight: Usually 30 mnutes after sunset, shoot
celestial bodies, to include selected stars, planet(s), noon,
and Polaris. Reduce sightings to LOPs, plot on plotting sheet,
and determ ne ship's position. Advance celestial fix to 2000
for 2000 Ship's Position Report. Transfer fix to track chart.
| nform Cl C/ CDC of position.

1600- 2000: QVOW determ ne tinme of sunrise and noonrise/set for
Commanding Oficer's NNght Orders. Al so conpute star tinme for
norni ng star shoot. Determ ne celestial bodies avail abl e,

i ncl udi ng pl anet(s).

2000: Submt 2000 Ship's Position Report to Conmanding O ficer,
after being reviewed and signed by the Navigator.

0000- 0400: Conpute Latitude by Polaris, lines of position of
t he noon and planet(s), as available, and gyro error by Pol aris.

Al celestial work nust be docunented in the ship's Navigation
Wor kbook with the Navigator's signature at the end of each
celestial day. Wen using conputer software (i.e., STELLA),
docunentation of all observations nust be mamintained in a | oose-
| eaf bi nder.
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APPENDI X E

QVOW TURNOVER CHECKLI ST

| NVENTORY

____ CHRONOVETER COVPARI SOV Report
submtted

NI GHT ORDERS

___NAVI GATION BI LL

___QVOW PASS DOMN LOG

___BEARI NG BOX

___POsSITION LOG

___NAUTI CAL ALMANAC

___MAGNETI C COWPASS BOOK

___STAR LOG

___NAVI GATI ON WORKBOOK

___NAVI GATI ON RULES

___CHART 1

___ VOYAGE PLANNI NG WORKSHEET

_ DECK LOE EXTRA SHEETS

___POCsI TI ON REPORT/ EXTRA SHEETS

___ WEATHER OBSERVATI ON LOG EXTRA
SHEETS

__8/12/20 O CLOCK REPORTS

CELESTI AL

SUNRI SE/ SUNSET /
MOONRI SE/ MOONSET /
AZ| MUTH AMPLI TUDE

SUN LI NES/ LAN

STARS/ PLANETS PREPARED

WEATHER

BAROVETER
W ND
Al R SEA TEMPERATURE /

SAMPLE
| NTENTI ONS

DR COURSE/ SPEED

FI X | NTERVAL

Pl M TRACK COURSE

Pl M TRACK SPEED

TRACK LEFT/ Rl GHT

TRACK AHEAD BEHI ND

NEXT TURN PO NT/ Tl ME

SET

DRI FT

Cl C/ CDC FI X COVPARI SON

EXPECTED Al DS/ LANDFALL

SHI PS | N COVPANY

STEAM NG FORNMATI ON

FORMATI ON GUI DE

SENIOR QM
REMARKS:

NAVI GATOR
REMARKS:

HEAVY WEATHER MESSAGES PLOTTED

LAST FAX/ NEXT FAX

EQUI PMENT STATUS

GPS___ RADAR
LORAN-C___ SINS___
FATHOMETER

MAI N AUX GYRO___/
WN___ EM LOG___
HELM REPEATER __
AFTER STEERI NG REPEATER
MAGNETI C COVPASS___

BRI DGE W NG REPEATERS __
ECDI S-N SYSTEM ___
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NAVI GATI ON SAFETY WARNI NG MESSAGES
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APPENDI X G

SH P'S POSI TI ON REPORT (NAVSHI P 9240/ 1)

1. Purpose. To provide a neans of reporting the ship's
posi tion.

2. Format. Required information:
a. At (tine of day) - 0800, 1200, or 2000.
b. Date - current date.

c. Latitude/Longitude - the DR LAT/LONG at 0800, 1200, or
2000.

d. Determned at - the time of the fix fromwhich the
positi on was obt ai ned.

e. By (indicate by check box.).

f. Set/Drift.

g. Distance nmade good since (Tine) (Mles) - the distance
travel ed since the |ast report, always conputed from position
report to position report.

h. Distance to - always to the ultimte destination.

i. ETA - the estinmated tinme of arrival at the ultinate
destination, expressed as a date/time group.

J. True heading - the heading of the ship corrected from
gyro error.

k. Error - the gyro error previously conputed.
. Variation - the angular difference between the true
North Pole and the magnetic north pole, as determined fromthe

chart conpass rose.

m  Magnetic Conpass Headi ng - (Check one) the magnetic
conpass check.

n. Devi ati on.
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0. Table deviation - the deviation fromForm 1104 that was
predeterm ned for the nmagnetic conpass.

p. Degaussing (DG (Indicate by check in box) - status of
degaussi ng, on or off.

g. Remarks - GPS Figure O Merit (FOVM val ues and
additional information fromthe Navigator to the Conmandi ng
Oficer.

r. Respectfully submtted by (Navigator) - the Navigator's
signature. CC - Carbon Copy to enbarked staff, CIC CDC, and (1)
to file.

3. The QMOWPLOT watch will fill out and submt the position
report to the Assistant Navi gator/Senior Quarternaster.

4. Responsibility for review and approval. The Navigator is
responsi ble for position reports. The Navigator will approve
t hem by signature before subm ssion to the Conmanding O ficer,
enbarked staff, and Cl C/ CDC.

5. Disposition. The duplicate ship's position report will be
kept as may be convenient.

6. Responsibility for mai ntenance. The Assistant Navigator is
responsi ble for maintaining the file of duplicate position
reports.

G2
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APPENDI X H

ELECTRONI C CHART DI SPLAY AND | NFORVATI ON SYSTEMS- NAVY ( ECDI S- N)

Ref: (a) OPNAVI NST 9420.2 | MPLEMENTATI ON OF THE ELECTRONI C
CHART DI SPLAY AND | NFORMATI ON SYSTEM NAVY ( ECDI S-N)
CERTI FI CATI ON PROCESS
(b) NAVSEAI NST 9420. 4 CERTI FI CATI ON OF NAVI GATI ON SYSTEMS
( NAVCERT)

1. Only Departnent of Defense (DoD) approved position/

navi gati on systens and software are authorized for navigation
pur poses. Advances in electronic databases, operating systens
and conputer technol ogy have facilitated the w despread

depl oynent of digital display systens to the fleet and the use
of electronic charts and display and informati on systens at sea.
In addition, the advent of continuous and autonmated positioning
systens, such as the d obal Positioning System (GPS) and

I nertial Navigation System (INS), have nade it possible to take
maxi mum advant age of electronic charting, elimnating many
constraining aspects of navigation by paper chart while
significantly advancing safety of navigation. Wile the interim
use of electronic systens for enhanced situational awareness is
acceptable, U S. Navy vessels may not use these systens in lieu
of paper charts. ECDI S-N standards nust be approved; systens
fielded, tested, and certified; and NI MA nust provi de updated
and continuously maintained electronic chart products to the
fleet before U S. Navy vessels may go paperl ess.

2. The Navy nust ensure interoperability anong various ECD S-N
systens and between ECDI S-N systens and ot her systens. The Navy
wi |l achieve interoperability by mandating standards and
functional requirements for ECD S-N and associ ated el ectronic
charts in accordance with the foll ow ng Defense Information and
I nfrastructure Conmon Operating Environnent (DIl COE)

requi renents:

a. Navy standard automated and conti nuous positioning
systens and approved navigation and piloting procedures will be
used for position reference. |In addition to accepting
continuous position systens data for navigation and piloting,
ECDIS-N wi I | accept radar and visual navigation fix information.

b. Departnment of Defense (DoD) standard products and datum
will be enployed as foll ows:

H1



COVWNAVAI RFORI NST 3530. 4/
COWNAVSURFORI NST 3530. 4
26 Feb 02

(1) Standard products and services are defined as those
whi ch are produced by NIMA. N MA produces all electronic charts
on WGS-84, nmmintains these products, and provides themdirectly
to the fleet.

(2) World Ceodetic System 84 (WES-84) is the standard
dat um

(3) Vector Product Format (VPF) is the standard digital
data format that will support ECDI S-N on board all U S. Navy
vessel s.

(4) The standard products that support navigation on
board U. S. Navy vessels are defined as foll ows:

Digital Product Paper Equi val ent Cl assification
Digital Nauti cal CGeneral, Coastal Uncl assi fi ed
Chart (DNO Har bor, and Approach

Tactical Ccean OPAREA, Range nar ki ngs

Data (TOD) O Limted Distribution

Tactical Ccean Bot t om Cont our Conf i denti al
Data (TOD) 1

Tactical Ccean Bat hynmetric Navigation | Secret

Data (TOD) 2 Pl anni ng

Tactical Ccean TBD As required
Data (TOD) 3

Littoral Warfare Conmbat Chart Conf i denti al
Data (LWVD)

Vect or Dat abase Notice to Mariners Depends on
Updat e (VDU) Pr oduct

3. ECDI S-N nust incorporate safe navigation and piloting
functionality at a mninmum ECD S-N functionality is based on
| MO Resol ution A 817 (19) adopted on 23 Novenber 1995, which is
the International Maritime Organi zation (I MJ) performance
standards for Electronic Chart D splay and I nformation Systens
(ECDI'S) as established for civil shipping. U S. Navy vessels
are not required to conply with MO resolutions. |In setting
standards in keeping with safe maritine operations, however, the
Navy will follow DoD mandates to use conmerci al standards

wher ever possible. Therefore, deviations fromcivil guidance
will be limted to those required for unique military
appl i cations and approved naval navigation and piloting
procedures. All electronic charting data used for navigation
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nmust be maintained using the nost current NI MA databases and
updat es avai l abl e.

4. ECDI S-N capability began limted fleet introduction in FY98
to enhance situational awareness and initiate the transition to
a certified ECD S-N system The goal is full fleet

i npl enentation by FYO4. The Navy requirenent for paper charts
fromN MA as the primary source of navigation information wl|
continue until all U S. Navy vessels inplement ECD SN
Information on the status of ECDIS-N initiatives is pronul gated
t hrough periodic notices and navigation bulletins and can be
obt ai ned from various online sources, including the Navy’'s

navi gation web site at the follow ng URL:

htt p: // ww. navi gat or. navy. ni |

5. Ships with ECDI S-N systens nmust neet the follow ng
requirenents to receive ISIC certification for electronic
navi gati on:

a. Have a DOD approved ECDI S-N systeminstall ed.

b. Verify ECDIS-N System Certification via SPAWAR NAVCERT
process.

c. |SIC conducted Navigation Assessnent, neeting ECD S-N
Certification Requirenments stated below. 1SICs are directed to
use appropriately trained personnel to conduct navigation team
exam nations prior to issuing approvals for paperless
navi gati on.

d. 1SICs shall report to TYCOWs, via nessage, ship approval
to navigate electronically. See sanple nmessage on H 12.

ECDI S-N Certification Requirenents

(To be conducted once per |DTC

STANDARD Yes | No

TRAI NI NG

Has Navi gator conpl eted ECDI S-N Navi gati on
QOper ator Course (A-061-0030)7?

Has Seni or QM conpl eted ECDI S-N Navi gati on
Oper ator Course (A-061-0030)7?

Has Bridge Display Operator conpleted ECD S-N
Navi gati on Operator Course (A-061-0030)7?
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Has Piloting Oficer conpleted ECD S-N
Navi gati on Operator Course (A-061-0030)7?

Has Cl C/ CDC Di spl ay Operator conpleted ECDI S-N
Navi gati on Operator Course (A-061-0030)7?

Have Mai ntenance Techni ci ans attended
| nf ormati on Systens Mai nt enance Techni ci an CO
(A-150-2300) ?

Does the ship have two graduates of the
| nf ormati on Systens Mai nt enance Technici an CO
(A-150-2300) ?

DI SPLAY

Yes

Do DNCs di splay correctly?

Can operator present a standard display at any
time by a single operator action?

Di spl ay base?

Al other |Info?

Can the operator add or renove information from
t he display?

Can the operator select a safety contour from
the depth curves provi ded?

Does the system enphasi ze soundi ngs equal to or
| ess than the safety depth whenever soundi ngs
are selected for display?

Are DNC updates displayed w thout any
degradation of their information content?

Are DNCs and all updates correctly | oaded into
t he SDNC?

SYSTEM SET UP

Yes

Can operator set up prinmary sensors?

Headi ng source?

G ound speed source?

Wat er speed source?

Posi ti on Source?

Can operator set up secondary sensors?

Set and Drift Sensor/ Change Data?

Dept h Sensor/ Change Dat a?

Draft Sensor/ Change Data?

W nd Sensor/ Change Dat a?

Units of Measure?

Saf ety Confi gurat ?i on

SPECI AL EVENTS

Yes

Can operator enter an Event Marker?

Man Over board?

Anchori ng?
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PROVI SI ON AND UPDATI NG OF CHART | NFORVATI ON Yes | No

s the latest edition of the DNC originating
from NI MA bei ng used?

Can the operator request and provide access to
the date/edition of each DNC library?

Can the operator use the latest edition | HO S
57 format ENC

When DNC data are not available for a specific
geogr aphi c area?

DNC data for the area are nore than 90 days
out of date?

Requi red by joint operations governed by
WECDI S?

Are the contents of the SDNC adequate and up-
to-date for the intended voyage?

Are updates stored separately fromthe DNC?

Can operator update the DNC via VDU?

Are updates automatically applied to the SDNC?

Can operator display updates for review and
ascertain they have been included in the SDNC?

SCALE Yes | No

Does the operator receive an indication
whenever the information is displayed at a
| arger scale than that contained in the DNC?

When own ship’s position is covered by a
DNC at a | arger scale than that provided by
t he display?

DI SPLAY OF OTHER NAVI GATI ONAL | NFORVATI ON Yes | No

Can operator add radar information to the
ECDI S-N di spl ay?

Can radar vectors be added in relative?

True?

Can operator renove the radar information by
si ngl e operator action?

Can operator enter bearing and di stance LOPs
fromown ship to charted aids to navigation and
conspi cuous obj ects?

Can operator enter bearings as true?

Rel ati ve?

Can operator generate and display m ni num
nunber of LOPs to resolve into a “fix” or an
“estimated position?”

Can operator enter gyroconpass error into the
syst enf
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Can operator display concurrently both the
assunmed ship's position and the LOPs drawn from
obj ects shot?

Can operator visually conmpare the foll ow ng:
a) ship's position derived froma continuous
positioning system(e.g., GPS, INS), and

b) an estimated position (EP) which has been
continuously updated by applying set and drift
val ues to a dead reckoned position which was
projected froma LOP fix?

Can operator specify (mninmumof 2) nunber of
dead reckoning interval s?

DI SPLAY MODE AND GENERATI ON OF THE NEI GHBORI NG Yes
AREA
Can operator display the SDNC in a "north-up"
orientation?
True- Moti on node?
Can operator manualy change the chart area and
the position of own ship relative to the edge
of the display?
COLORS AND SYMBOLS Yes
Can operator select whether own ship is
di splayed in true scale or as a synbol ?
Dl SPLAY REQUI REMENTS Yes
Can operator display route planning and
suppl enmentary navi gati on tasks?
Rout e noni toring?
ROUTE PLANNI NG MONI TORI NG AND VOYAGE RECORDI NG Yes

Has t he Commandi ng O ficer approved the ship's
navi gation route plan?

Has t he operator been presented an indication
that the route plan has been approved by the
Commandi ng O ficer (If a previously approved
route plan is nodified, it nust be re-approved
by the Commanding O ficer)?

Can operator carry out route planning,
i ncludi ng both straight and curved segnents?

Can operator adjust a planned route by:
Addi ng waypoints to a route?

Del eti ng waypoints froma route?

Changi ng the position of a waypoint?

Changi ng the order of the waypoints in the
route?
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Can operator plan an alternative route in
addition to the selected route?

| s selected route clearly distinguishable
fromthe other routes?

Can operator show di stance from nearest |and?

ROUTE MONI TORI NG Yes | No

Can operator return to the route nonitoring
di spl ay covering own ship's position
i mredi ately by a single operator action?

Has an al arm been set to sound if the ship,
within a specified time set by the operator, is
going to cross the safety contour?

s an alarmor indication avail able, as

sel ected by the operator, if the ship, within a
specified tine set by the operator, is going to
cross the boundary of a prohibited area or of a
geographi cal area for which special conditions
exi st?

s an alarmindicated when the limt for
deviation fromthe planned route specified is
exceeded?

The ship's position shall be derived froma
continuous systemw th accuracy consistent with
the requirenments of safe navigation. A second

i ndependent positioning nmethod of a different
type shall be provided.

Can operator select the source he/she wants to
use and identify which source is being used?

| s operator provided an al arm when the input
fromthe position-fixing systemis |ost?

Can operator define critical points and the
time or distance at which an alarm shall be
gi ven?

Does the positioning systemand the SDNC
reference WGS- 847

Can operator display tine-labels along ship's
track?

Can operator display adequate nunber of points,
free novabl e el ectronic bearing lines (EBL),
vari abl e and fixed-range markers, and ot her
synbol s required for navigation purposes?

Can operator enter the geographical coordinates
of any position and then display that position
on demand?
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VOYAGE RECORDI NG Yes
Can operator reproduce m ni num el enents
required to reconstruct the navigation and
verify the official database used during the
previ ous 12 hours?
Was the follow ng data recorded:
Ti me, position, heading, and speed (one-
m nute interval s)?
DNC and TOD source, edition, date, library
and update history (initially and for each
change) ?
PERFORMANCE TESTS, MALFUNCTI ON ALARMS, AND Yes
| NDI CATI ONS
Can the technician carry out shipboard
di agnostic tests of mmjor functions either
automatically or manual |l y?
Can the Operator detect suitable alarns or
i ndi cations of system nal function?
BACKUP ARRANGEMENTS Yes
Can the operator transfer to the backup system
within 3 mnutes of a critical navigation
si tuation?
PONER SUPPLY Yes
Can equi pnent necessary for normal functioning
operate when supplied by an energency source of
el ectrical power?
Can equi pnrent maintain full operation at one
consol e upon | oss of ship's electrical power
for a m ni num period of 30 m nutes?
| s ECDI S-N backup power supply separate from
the ECDI S-N primary power supply?
OPERATI ONAL | SSUES Yes

Can operator display the platform s present
course over ground (COG and speed over ground
(SOQ ?

In the event of a failure to the automatic data
entry mechani sn(s), can operator enter manua
i nput of position and headi ng data?

Can operator enter (either automatically or
manual | y) and display data inputs of:
Vi sual position information?

Radar position information?

Dept h of water beneath the keel ?

Rel ati ve wind speed and direction?
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Can operator configure systemfor "magnetic
headi ng node of operation?"

Corrections for magnetic deviation shall use a
| ookup table specific to the source from which
the reading was taken. |Is |ookup table
avai | abl e?

| s operator capable of displaying, processing
and storing classified data comrensurate with
the m ssion security requirenents of own ship?

REQUI RED SUPPORT Yes | No

Are the follow ng support itens avail abl e:
Operat or and mai nt enance techni cal manual s?

Pl anned mai nt enance system docunentati on
and nmai nt enance requirenent cards?

Al |l owance parts lists and a detail ed
draw ng package?

DI SPLAY OF CHART | NFORVATI ON Yes | No

Can operator use internedi ate display scales,
or zoomin between scal es?

SUPPLEMENTARY DI SPLAY FUNCTI ONS Yes | No
Can operator add the follow ng synbols, |ines

and areas to the SDNC and revise or delete

t hem

The caution (!) or information (i) synbol
used to call up a note on the text display
by cursor picking?

Sinple lines and areas with or w thout
color fill, set up for cursor picking to
gi ve explanatory note in the text display?

Any of the synbols in GeoSynf

Text notes?

UPDATE OF CHART | NFORVATI ON Yes | No

| s operator using newest edition of DNC ® or
TOD data received from N MA?

Can operator update chart information using VDU
(Via CD-ROM or through an el ectroni c network)?

Can operator verify update was applied
correctly (Update flagged invalid in the record
of updates and/or reject corrupted files)?

Can operator apply manual entry of unofficial
updates (To point objects and sinple |ine and
area objects such as traffic routing schenes,
restricted areas, and shoreline constructions)?
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Can operator renove fromthe display any manua
updat e(s) ?

s a record of updates through a log file
avai | abl e?

Does the log file indicate if each update
has been applied to or rejected fromthe
SDNC?
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Exanpl e |1 SI C Navi gati on Assessnent Qualification Report

ADM NI STRATI VE MESSAGE

ROUTI NE

R XXXXXXZ FEB 02

FM COVPHI BGRU TWO

TO COVNAVSURFLANT NORFOLK VA/'/ N3/ N6/ N7/ N8/ /

USS SHI P

| NFO CNO WASHI NGTON DC/ / N096/ N63/ N633/ /

Cl NCLANTFLT NORFOLK VA// N3/ N37/ NA35/ N66/ N72/ /

COVBECONDFLT

COVAFLOATRAGRULANT NORFOLK VA// 00/ 01//

COVAFLOATRAGRU NORFOLK VA/ [ N3//

BT

UNCLAS // N03530//

M5G DY GENADM N/ COVPHI BCRU TWOY -/ FEB/ /

SUBJ/ USS SHI P (HULL NUMBER) NAVI GATI ON ASSESSMENT QUALI FI CATI ON
REPORT/ /

REF/ A/ DOC/ OPNAV/ 15FEBO1/ /

REF/ B/ GENADM N SPAVAR/ XXXXXXZMMWYY/ |

REF/ C/ DOC/ CNSL- CNSP/ 17DEC99/ /

REF/ DY DOC/ CNAF- CNSF/ DDMVMYY/ /

REF/ E/ DOC/ CI NCLANTFLT- CI NCPACFLT/ DDMVMYY/ /

AVPN REF A IS OPNAVI NST 9420.2 (ECDI S-N CERTI FI CATI ON | NST) .
REF B I S NAVCERT MSG. REF C IS CNSL- CNSPI NST 3502. 2E
(SURFTRAMAN) .  REF D | S CNAF- CNSFI NST 3530.4B (NAVDORM). REF E
| S CI NCLANTFLT- Cl NCPACFLT I NST 3530. 1 ( SURFACE SHI P AND
SUBMARI NE SEAMANSHI P AND NAVI GATI ON | NST) . //

RWS/ 1. | AWREF A, USS SH P NAVI GATI ON EQUI PMENT CERTI FI CATI ON
WAS COVPLETED ON DD MW YY AND | S DOCUMENTED AS REF B.

2. I AWREFS C AND D, A CREW PRCFI Cl ENCY NAVI GATI ON ASSESSMENT
WAS COVPLETED ON DD MW YY. DETAILS OF THE ASSESSMVENT W\ERE

DI SCUSSED W TH THE COVMANDI NG OFFI CER

3. IAWREF E, USS SH P | S AUTHORI ZED FOR UNRESTRI CTED

NAVI GATI ON OPERATI ONS | NCLUDI NG USE OF ECDI S-N.//

BT

NNNN

NOTE: Pacific Fleet units use appropriate "PAC' addresses.
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APPENDI X |

Digital Flux Gate Magnheti c Conpass

1. The Digital Flux Gate Magnetic Conpass (DFGW) is a
replacenent for the Navy standard nagneti c conpass, designed to
i nprove accuracy by renoving deviation fromthe conpass
equation. Ship design engineers have long battled the effect of
steel hulls, degaussing, and various electrical systens each
produci ng conpass deviation. Annual swing-ship is designed to
ensure conpass conpensating systens are properly set to mnim ze
the effects of the shipboard environment and measure resulting
deviation. This procedure is often tedious and on nany ship
classes still produces poor results. The DFGVC provides a
solution by positioning the flux gate sensor atop the nast away
fromship' s magnetic fields and incorporating an internal auto-
conpensating algorithm DFGVC aut o-conpensation corrects for
changes in ship’s magnetic field each time a 360° turn is

conpl eted, setting the resulting conpass deviation to zero.

This feature allows the conpass to correct for mnute changes in
magneti c signature and the | ocal operating environnent.

2. In order to utilize the DFGVC, conpass operation, adjustnent
procedures, and limtations nmust be thoroughly understood.
These procedures can also be found in the DFGVC tech nmanual .

a. Operation. The DFGVC offers several functions not found
on conventional conpasses. It is inperative that key nenbers of
t he Navi gati on Team understand these functions and are aware of
t he conpass’ current operating node. A summary and gui dance of
key features is offered bel ow

(1) SET COURSE MODE. A reference heading nmay be set in
menory by pressing the “SET CRS” pushbutton in accordance with
the technical manual. 1In this node conpass heading is displayed
along with bar segnments indicating deviation of current course
fromthe reference heading in 5° increnments. This node does not
detract from nornmal conpass operation and may be inplenmented as
the CO or OOD directs.

(2) DI SPLAY RESPONSE DAMPI NG  This toggle switch
sel ects one of three fixed values of display danping. In the
“FAST” position, the display is updated every three seconds, in
“MED’ every nine seconds, and in “SLOW every 17 seconds. This
switch should be set on “FAST” when operating in restricted
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wat ers. When operating in rough seas or at high speeds “MeED’ or
“SLOW may be selected to slow di splay updates.

(3) CONTI NUOUS AUTO COVPENSATION. In this npode, the
DFGVC checks the stored calibration agai nst present accuracy
each tinme the ship conpletes a 360° turn over a two mnute
peri od. WH LE OPERATI NG I N RESTRI CTED WATERS, TH S MODE W LL
ALVWAYS BE DI SABLED. While at sea, this node will always be
enabl ed, except on small craft whose magnetic condition does not
appreci ably change. Continuous Auto-Conpensation will help
conpensate for conpass error caused by the ship’s degaussing
system To alert the operator that Continuous Auto-Conpensation
is enabled, the display will flash “CAL” and “ON’ every m nute
and return to the headi ng display.

(4) PRE-SET VARI ATION. The DFGMC determ nes and
di spl ays MAGNETI C HEADI NG ( COVPASS HEADI NG aut o- conpensat ed for
DEVI ATION). Local VARI ATION may be pre-set in the conpass to
convert magnetic heading to true heading automatically. The
default setting is 0°, which equates to magnetic head.
Vari ati on depends greatly on one’s position on the earth’s
surface. The Conmmandi ng O ficer nust set policy guiding the use
of this function in the Ship’'s Navigation Bill for open ocean
transits (For restricted water transits the heading display wll
ONLY be MAGNETI C COWPASS HEADI NGS). |If used, the Navigation
Team nmust be aware that conpass headi ng equates to true headi ng,
and no correction for variation is required. Procedures mnust
al so be in place to ensure the setting is adjusted for |ocal
variation as |listed on the current chart in use. The follow ng
gui dance i s promnul gat ed:

(a) The conpass will be set in accordance with
ship’ s doctrine and verified or updated each day underway in
conjunction with checking gyro error. This may be conpleted in
conjunction with (b) bel ow

(b) If pre-set variation is used, in addition to
daily checks required in (a), it will also be checked agai nst
| ocal variation every time charts are shifted.

(c) Loss of Gyro procedures will include checking
variation to ensure it is correctly set in accordance with
ship’s doctrine.

b. Adjustnents
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(1) ALI GNVENT ERRCOR ADJUSTMENT. This procedure is
normally required only to correct for mnor msalignnments
bet ween the Processor Unit (containing the flux gate nmagnetic
sensor) and the ship’s centerline. Conpletion of this procedure
is referenced in MP 4211/017, MRCs R-1 or R-2 depending on
whi ch DFGVC nodel is installed. Alignnment Error Adjustnment nust
be conducted in conjunction with the appropriate MRC

Fol | owi ng systeminstallation.
Fol | owi ng renoval /repl acenment of the Processor Unit.

At | east annually.
Degaussi ng may be energi zed or de-energi zed during the
adjustnment, as long as it is not changed. At |east two auto-
conpensati on procedures nust be conpleted after degaussing is
set, just prior to the adjustnent procedure. The follow ng
steps provide specific guidance for the conpletion of Alignnment
Error Adj ustnent.

(a) Hold course in each of the four cardinal

headi ngs (000°, 090°, 180°, and 270°). As the ship steadies up
on each course, record the difference between conpass headi ng
and ship’s gyro heading (TRUE). Errors resulting fromreadi ngs
| eft of actual heading (WEST) are negative (-), and errors right
of actual heading (EAST) are positive (+). The observed error
bet ween COVWPASS HEADI NG and TRUE HEADI NG i s conpass DEVI ATI ON +
magneti ¢ VARI ATI ON.

(b) Apply local nmagnetic VARI ATION to conpass error
on each cardinal heading to determ ne conpass DEVIATION. If the
resulting deviations are approximately the same and not zero, a
sensor alignnent correction is required.

(c) To determ ne the sensor alignment correction
factor, average the four cardinal heading deviations. |If the
resulting error is negative (WEST), the sensor correction factor
is positive, and vice versa.

(d) Enter the sensor correction factor in the DFGVC
according to instructions in the tech nmanual. Renenber negative
errors (errors WEST, or left of actual heading) require a
positive correction factor and positive errors require a
negati ve correction factor.

(e) After entering the correction, ensure the DFGVC
is not turned off for at | east 10 seconds in order for the new
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correction factor to be permanently stored in non-volatile
nmenory.

(f) Record the sensor correction factor on the
conpass card and in the Deck Log. On the conpass card,
devi ati ons observed on each of the four cardi nal headi ngs shoul d
be recorded in the appropriate colum (DG ON or OFF) and the
rest of the deviation entries left blank. The Conpass
Correction Factor should be recorded as a + or — val ue under
“TYPE CC CO LS at the top of the card. “TYPE CC COLS” should
be crossed out in ink and “CORRECTI ON FACTOR' entered in the
space just above. Al entries for magnet/sphere adjustnents
shoul d be | abel ed as NV A RECORDED DEVI ATI ONS ARE FOR DFGMVC
ADJUSTMENT ONLY, NOT FOR USE DURI NG NAVI GATI ON. Actual DFGVC
deviation is zero if the correction factor is entered in the
DFGVC and aut o- conpensation is current.

(1) | NTENTI ONAL AUTO COVPENSATI ON.  This procedure is
requi red whenever conpass heading is suspect. It should be the
first course of action whenever changes in the nagnetic
envi ronnent may have affected conpass accuracy, for exanple when
degaussing is energi zed or de-energized and when practical,
prior to operating in restricted maneuvering. Procedural steps
are outlined in MP 4211/017, MRCs R-1 or R 2, depending on the
DFGVC nodel installed, and are summari zed bel ow

(a) Enter the DFGMC calibration node as described in
t he operational/technical manual.

(b) Maintaining speed and rudder angle, conplete two
full 360° circles. Ensure turn rate does not exceed
approxi mately 3° per second so that each turn takes nore than
two mnutes to conplete.

(c) Note the three digit calibration score as |isted
in the technical manual. The first digit indicates the quality
of the conpensation and should be as close to “9” as possi bl e.
The second digit indicates the quality of the magnetic |ocation
of the sensor (1-9). On steel superstructure ships it should
read at least “2;” on alum num superstructures at |least “7.”

The final digit is aroll over counter indicating each tinme a
new conpensati on has been accept ed.

c. Limtations. Once the operation and adjustnent
procedures are conpleted, there are certain limtations that
nmust be understood. Due to the nature of DFGMC aut o-
conpensation, it is not always possible to conplete the

| -4
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procedure when the magnetic environment changes. For exanpl e,
after degaussing is energized the ship may not be able to

i mredi ately conplete two 360° turns. A case to consider occurs
when the ship | eaves port. Degaussing nmay have been cycl ed

t hrough several states prior to a degaussing range run. Al so,
t he DFGMC does not have conpensation coils used with the Navy
St andard Magnetic Conpass (wet conpass) and therefore, does not
automatically conpensate for changes in the ship’ s degaussing
system The follow ng guidelines apply:

(1) Gro Casualty. Wth a DFGVC, it is even nore
i nperative to use magnetic checking courses to determ ne course
to steer in the case of a gyro casualty. A loss of gyro can
cause unpredictable fluctuations in ship’'s degaussing which in

turn can affect the DFGMC. Intentional auto-conpensation mnust
be conpl eted as soon as possible after degaussing is set in
manual and stabilized. It is not always possible to conplete

aut o- conpensati on procedures, and unlike a conventional nagnetic
conpass, conpass devi ation cannot be neasured for later use in
course cal cul ations. The DFGMC headi ng nmust be consi dered
suspect until verified, or until auto-conpensation is conpl et ed.

(2) Auto-conpensation should normally be conpl eted
within 24 hours prior to operating in a restricted maneuvering
envi ronment. Degaussing should be set in its intended node of
operation and not energi zed or de-energized follow ng the check.
As a rule, the procedure should be conpl eted whenever steering
checks are required (i.e., as a part of the “Entering Port” or
“Underway Repl eni shnment” checklist). This will ensure the
conpass has been set with mniml deviation.

(3) If auto-conpensation cannot be conpleted, the ship
will always attenpt to keep degaussing set in the same position
as during the | ast auto-conpensation prior to entering
restricted maneuvering. This will help mnimze magnetic field
changes that may affect the conpass.

(4) If possible, the Navigator should study the effects
of energi zing and de-energi zi ng degaussing on the DFGMC. This
may hel p the Navi gation Team predict the effects of degaussing.

3. The DFGMC is an authorized replacenent for the conventional
magneti ¢ conpass. As long as the operational and adj ustnent
procedures are practiced and conpass limtations are well
under st ood, the DFGVC offers excellent accuracy with reduced

mai nt enance. At the Commanding O ficer’s discretion, ships with
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both a conventional conpass and DFGMC may pl ace the conventi onal
conpass in lay-up in order to reduce mai ntenance requirenents.

I n accordance with the ship’ s gauge calibration instruction, an
“Qut O Comm ssion” sticker will be placed on the conpass in
plain view of the helmsman. This may be on the conpass face
itself in order to obstruct conpass reading.
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APPENDI X J

FIGURE OF MERIT (FOM TO ESTI MATED POSI TI ON ERROR

Fi %;”e ESTI MATED POSI TI ON ERROR

Merit Met er s Feet Yar ds
1 Less than 25 Less than 82 Less than 27.3
2 Less than 50 Less than 164 Less than 54.7
3 Less than 75 Less than 246 Less than 82
4 Less than 100 Less than 328 Less than 127.3
5 Less than 200 Less than 656 Less than 218.6
6 Less than 500 Less than 1640 Less than 546. 6
7 Less than 1000 Less than 3280 Less than 1093. 3
8 Less than 5000 Less than 16400 Less than 5466. 6
9 Unknown Unknown Unknown
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APPENDI X K

Navi gati on Trai ni ng Resources

1. Safe and efficient navigation in practice is highly
dependent upon an effective programof training for al

navi gati on and ship control personnel. Analysis of navigation
incidents has repeatedly cited | ack of professional know edge as
a significant contributor and in sonme cases has been anong the
primary causes of these incidents. Ships are encouraged to
devel op and i npl ement an aggressive training plan for navigation
and to nake optinmum use of every opportunity to conduct

navi gation training, including incorporation of training into
the Navigation Brief, during allotted Marine Safety
International (MSI) sinmulator sessions, and while debriefing
navi gati on evol utions.

2. Inmediate Superiors in Command (I SICs) are encouraged not
only to assess Navigation Team perfornmance on their ships but
also to test requisite know edge of all Navigation Team and

shi phandl i ng personnel during every phase of the ship's life
cycle. Topics include but are not limted to Rules of the Road,
Piloting Procedures, GPS Capabilities and Limtations, Basic
Hydr ography and Charting, Operational Ri sk Managenent, and Case
Study Anal ysi s.

3. The follow ng resources are available to assist Navigators
and Training Oficers in developing their training curriculum

NAVY- W DE RESOURCES

Navi gat or of the Navy Trai ning Resources for the Navigator

URL: http://ww. navi gator.navy. m | /navigator/training.htn

Poi nt of contact: DSN 762-0265, Commercial: (202) 762-0265

Resour ces Avai l abl e:
Ceospatial Information and Servi ces Handbook

Prepared Lessons (Power Point Format):

Dat uns

Coor di nat es

Coor di nat es and Datum Transf ormati ons
Product Accuracy
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GPS Fundanent al s
El ectronic Charts: Raster and Vector Fornmats
Nl MA Product Distribution

El ectronic Chart Display and Information System Navy
(ECDI S-N) |

El ectronic Chart Display and Information System Navy
(ECDI S-N) 11

What is an El ectronic Nautical Chart (ENC)?
Digital Nautical Chart (DNC

Naval Safety Center

URL: http://safetycenter.navy.ml/

Poi nt of Contact: afl oat @afetycenter.navy.m |l

Resour ces avail abl e:
Interactive Case Study Anal ysis
Operational Ri sk Managenent Trai ni ng
Sanitized Afl oat M shap Reports
Best Busi ness Practices (Lessons Learned)

LANTFLT RESOURCES

Afl oat Training G-oup Atlantic

Afl oat Training G oup Norfolk
Afl oat Training G oup Mayport
Afl oat Training Goup Ingleside

PACFLT RESOQURCES

Afl oat Training Goup Pacific
Afl oat Training G oup PACNORWEST DET
Afl oat Trai ning G oup Hawai i

Afl oat Training G oup Yokosuka



Fl eet Training Center San D ego

QUTSI DE_AGENCY RESOURCES

USCG Navi gation Trai ni ng
Marine Safety International (M)

DOD GPS Support Center
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