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New Haven Harbor Feasibility Level
Simulations Study Report

1. INTRODUCTION

The U.S. Army Corps of Engineers (USACE), Engineer Research and Development
Center (ERDC), Coastal and Hydraulics Laboratory (CHL) has completed a Feasibility
Level Screening Simulation Program (FLSSP) to assist the USACE New England
District (CENAE) and the New Haven Port Authority (NHPA) in evaluating proposed
bend widening, channel widening, and turning basin dimensions in New Haven Harbor,
Connecticut. The study was performed at CHL'’s ship/tow simulator on 13-16 February
2018.

2. OVERVIEW

New Haven Harbor (NHH) is a Federal Navigation Project on the northern side of Long
Island Sound (LIS) (Figure 1). Itis the largest deep draft port in Connecticut and the
highest volume port on LIS. The NHH has 6 terminals and 12 berths with over 6,000
feet of quay length. Deep draft vessel traffic includes tankers and bulker carriers. The
authorized depth for the channel and the existing turning basin is -35 feet at mean lower
low water (MLLW). The project includes three offshore stone breakwaters at the
entrance to the harbor. The entrance channel is 500 feet wide and the channel in the
interior of New Haven Harbor is 400-feet-wide widening to 800 feet along the terminal to
provide a maneuvering area. The draft plan prior to the FLSSP ship simulations was
channel width of 600 feet in the entrance channel in LIS, and 700 feet at the breakwater
bend tapering down to the 500 foot width in the inner harbor and includes the widening
to 800 feet along the terminals (Figures 1 and 2). The proposed bend widening prior to
ship simulations is illustrated in Figure 3. The proposed depths are between 37 feet
and 42 feet MLLW.
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Figure 2. Draft Plan Prior to FLSSP Ship Simulations, Harbor Channel and
Turning Basin
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Figure 3. Draft Plan prior to FLSSP Ship Simulations, Entrance Channel and
Bend

3. PURPOSE

The FLSSP provides a means of conducting expert elicitations. The use of real-time
simulation provides an iterative framework within which to examine ideas and possible
solutions within the confines of a laboratory experiment. At the conclusion of each
simulation results from the simulation can be discussed, modifications made, and then
rerun. The FLSSP is conducted in order to provide essential information for the study
process and to stay within the time and cost constraints of USACE’s SMART Planning.
To reduce time and cost, lower resolution databases are used for ship simulation and
data processing is minimized. Lower resolution databases require less costly database
development and also allow database modification to be done quickly during the
simulation week. A low resolution database can be modified (widened, re-aligned,
tapered, etc.) within a few hours. This is critical so that ideas suggested by the pilots or
others can actually be tested with the same pilots. Conclusions drawn from actual data
should be limited and done very carefully due to the low resolution modeling and the
assumptions used during modeling. In addition, once the meetings had occurred the
pilots often performed “what if” tests to check bank effects or other forces. Data
processing is limited to a presentation of track plots and run sheets, enclosed as
Appendix A, to document what was done. The most important analysis is the group
discussion at the conclusion of the FLSSP.

4. PARTICIPANTS

The FLSSP included representatives from ERDC, the Connecticut Pilots (CP), and
CENAE. The individuals listed participated for the duration of the simulation testing
unless otherwise noted.



ERDC: Keith Martin, Mary Claire Allison, Morgan Johnston, and Kiara Pazan
Pilots: Captain Charlie Jonas and Captain Donald J. Toby
CENAE: Barbara Blumeris and Lisa Winter

5. CONSIDERATIONS
For reasons previously stated, model development was done in fairly low resolution.
Below are the parameters and assumptions used during testing

a. Currents for max ebb and flood were obtained from an ADCIRC model that had
been run only for existing.

b.The visual scenes consisted of the background terrain and a few selected
building/facility features.

c. Wind conditions were set at run time at 8 knots out of the Northwest.

d. Simulated ships were limited to ships already in ERDC’s ship database. The
ships used are shown in Table 1. Pilot cards are included in Appendix B. The container
version of the M/S Magnitogorsk, CNTNRO3L, was used to simulate the size of the
medium range tankers and handy size bulk carriers calling on NHH. The bulker version
of the M/S Magnitogorsk, BULKCO6L, drafting 37.8 feet and M/T Danita, TANK10L,
were used as the design ships for the FLSSP.

Table 1. Simulated Ships Used During Simulations

Model | Name Foo) | (Fee) | (Feen
BULKCO6L M/S Magnitogorsk 705.4 104.3 37.8
TANK10L M/T Danita 750.0 105.8 45.9
CNTNRO3L | M/S Magnitogorsk 664.0 101.7 28.3

6. SIMULATED SCENARIOS

The draft plan channel widths, bend widener, and turning basin dimensions were
developed by CENAE personnel in coordination with the Connecticut Pilots. The draft
plan channel width is 600 feet in the entrance channel in LIS, and 700 feet at the
breakwater tapering down to the 500 foot width in the harbor (Figures 2 and 3). The
draft plan bend widening is illustrated in Figure 3. The channels would be widened
equally to either side of the center line of the channels. The proposed depths tested
ranged between 37 feet and 42 feet MLLW.



7. RESULTS

a. Tuesday morning was primarily devoted to pilot familiarization and model
adjustment. Data was recorded during these exercises but it is of little value in channel
width evaluation because the purpose of the runs was to evaluate the simulator
databases and not the actual channel configurations. As such that is not included with
this report. Four recorded testing runs were performed at the end of the day.

b. The visual and environmental (wind and currents) databases were deemed
adequate for feasibility level testing. The currents were set by hand in the simulator
software in the upper portion of the harbor as the ADCIRC model resolution did not
have sufficient current resolution and the existing currents align with channel and are
less than 0.5 knots in magnitude.

c. Tug operations were carried out by ERDC personnel at the simulator operational
stations. The operator received tug commands from the pilots via radio as they would in
real life.

d. Track plots and run sheets for the FLSSP are included as an attachment to this
memorandum. All exercises were one-way transits either inbound or outbound. All
turning basin runs sailed outbound from the docks. Figure 4 is a photograph taken from
the bridge of the design ship entering the harbor.

e. On the run sheets, note that the “Time” blank is not always filled. This blank is
merely used as bookkeeping tool for simulator personnel post-processing the data.



Figure 4. View from Bridge A. Inbound ship entering the harbor

8. DISCUSSION

The final FLSSP discussion was held on the Thursday afternoon, 15 February 2018,
after completion of the exercises that morning. Everyone listed in paragraph 4 above
attended this discussion.

The simulation program was a screening tool used to determine the channel width of
the Tentatively Selected Plan (TSP). Thursday afternoon’s discussion represent the
conclusions of the FLSSP.

9. TURNING BASIN DISCUSSION

In the initial plan the turning basin in the upper section of the harbor had a proposed
new location north of the existing turning basin (see Figure 1 above). After some
preliminary simulation runs and discussions with the pilots, it was determined that with a
small enlargement the present-day existing turning basin location better suited the ship
maneuvering than relocating the turning basin as originally proposed. The enlargement
of the existing turning basin would involve moving the northern angled line as shown by
points 1 and 2 in Figure 5.
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Figure 5. Proposed enlargement of the turning basin



10. CHANNEL DISCUSSION

The following conditions were agreed upon, discussed, and are recommended for the
feasibility level design.

a. The proposed 600 foot channel width in the entrance channel was deemed
feasible as a result of the simulations performed for the bend widening alternative which
started or ended in the entrance channel.

b. The bend widening alternative was performed for the 37, 38, 40, and 42 foot
depths. While the widened condition did allow the pilots to make the turn at the
breakwater entrance, the pilots had to place the rudder in the “hard over” position
leaving no additional room on the rudder control to respond to any unexpected change
in environmental conditions (wind, waves, etc.).

c. As a result of the bend widener runs, buoys 6 and 8 were moved 100 feet
directly east of the initially proposed position. The result was a bend width of 780 feet
instead of the proposed 700-foot width. When tested these new positions allowed the
pilots to hold a maximum of 20° rudder throughout the transit through the breakwaters
leaving room on the rudder to respond to unexpected events. In Appendix A, runs with
the 780 foot bend are referred to as the modified widener.

d. An additional two runs were performed on Friday, 16 February 2018 to test
moving the 6 and 8 buoys 50 feet east from the originally proposed positions. This buoy
alignment required more than 20° of rudder to complete the maneuver. While still
feasible, these buoy locations allowed significantly less room on the rudder than the
scenario where the buoys were moved 100 feet.

e. The harbor channel proposed width of 500 feet was deemed feasible as result
of simulation testing. A 450 foot width was tested between buoy pairs 9/10 alpha and
13/14. The two runs tested showed the pilots were able to recover after the bend
widener with the narrower channel but more testing in the design phase would need to
be performed to determine the safety of this width.

f. , Pilots Jonas and Toby were comfortable with the design using the buoy
movement described above in item c, the 600 foot entrance channel width, and the 500
foot harbor channel width. More testing in design would be required to determine if the
narrower harbor channel described in item e is safe for navigation. The pilots were not
comfortable with only a 50 foot eastward movement of the location of the 6 and 8 buoys.

g. The Turning Basin location indicated as the most practicable by the FLSSP is
the (Existing Basin location or the Head of Harbor location) with the modification shown
in Figure 5.

No data analysis was included as part of the FLSSP as the purpose was to examine the
feasibility of various aspects of the New Haven Harbor proposed design in the CHL
simulator and to use the pilot feedback as input for developing a range for feasible



widening. A more rigorous testing of the design will be conducted during the PED. The
visual databases will be updated to include more detail.

11. FEASIBILITY PHASE RECOMMENDATIONS
For the feasibility phase, USACE NAE and the NHPA should consider using the
following project dimensions. These dimensions could be refined further in the PED
phase ship simulations.

a. Entrance Channel Width — 600 Feet

b. Channel Width through the Breakwater Bend — 780 Feet

c. Channel Width through the Inner Harbor — 500 Feet

d. Turning Basin Location — Existing Basin with modification (see Figure 5)
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New Haven Harbor Feasibility Study
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New Haven Harbor Feasibility Study
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New Haven Harbor Feasibility Study
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New Haven Harbor Feasibility Study
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New Haven Harbor Feasibility Study

Area B: Bend Widener — 700 ft width
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New Haven Harbor Feasibility Study
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New Haven Harbor Feasibility Study
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New Haven Harbor Feasibility Study
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New Haven Harbor Feasibility Study
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Tide : Ql_;Dd Ebb Added Tide: \.S
AV
Wind Condition: ~ ,  1MN-8K 2SW 8K 3 SW 13K 4 WNW 13K

Headinw’o_uirﬁ Outbound

PILOT: Capt. Charles Jonas (Pil@D Capt. Donald Toby (Pilot 2)
Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: B—P%’F'NWS -L-1-3

Start Time:

End Time:

Comments: WLD\IECD IQUD{} L3 oo '@’ Yo t?‘ﬁ"

Moviwe wus bY&S500ys Yo THEE0ST MROE YE Then Chsiep
Y0 Cuecf — ;707 /ECMK)CR /L(/D( P (Gumtp Yuhn Y-
Lgsg Taan & /V,/no



Norcontrol Polaris, Real date: 14/02/2018 Real time: 15:41:48

Exercise: B-P3-F-NW8-1-2-3
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Scale 1:20000

|
Scale reference N41°14.047°

0.125 0.0 0.2 0.4 0.6 0.8 n.mile
ll L1l | [NNN] l i} | | | I |
] TTTT I TTTT I T | T | T |

250 0 500 1000 1500m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc date: 14/02/2018 Exc time (elapsed): 08:13:53 (00:13:53)




New Haven Harbor Feasibility Study

Area B: Bend Widener -l
pate: |(§ Tep 201D

Test Matrix Run Number: Repetition: 3
PPN

Channel Alternative: PO(Ex) P1(36ft) P2(37ft) ( P3(38ft)) PA4(39ft) P5(40ft) Pe(41ft) P7(42ft)

BT e S

Design Ship: (1 BULKOS, 2 TANKIOL

e
Tide : &lo/og) Ebb Added Tide: 1.5
s
Wind Condition: (1 N8 2SW 8K 3SW13K  4WNW 13K

Headin@@ Outbound R
.

PILOT: Capt. Charles Jonas (Pilot 1) ! /E;F\)t. Donald Toby (Pilot 2
Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: B = ?3 e F’ N \/\]%%2 i 3

Start Time:
End Time:

Buoys 8 %% meved - 100 L 5 the Lopt

Comments:



Norcontrol Polaris, Real date: 14/02/2018 Real time: 16:12:54

Exercise: B-P3-F-NW8-1-1-4

Exc date: 14/02/2018

2N072°56.000" W072°55.000" W072°54.0C%
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Scale 1:20000 Scale reference N41°14.046"
0.125 0.0 0.2 0.4 0.6 0.8 n.mile
mnm 1 | 1 | I | I
| TTTT | TTTT [ T T | T I
250 0 500 1000 1500m
Line sample period (s) 30T
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc time (elapsed): 08:14:01 (00:14:01)

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener -G
Date: 2 = M,\ ?

Test Matrix Run Number: Repetition: 4

Channel Alternative: PO(Ex) P1(36ft) P2(37ft) (©P3(38ft) P4(39ft) P5(40ft) P6(41ft) P7(42ft)

Design Ship: 1 BULKO6L (2 TANKIDL
Tide : (Flodd Ebb Added Tide: \«S
J
i
Wind Condition: (1 ﬁk 2SW8K  3SWI13K 4 WNW13K

Headin{@ld Outbound

PILOT: Capt. Charles Jonas (Q‘Tat 1) Capt. Donald Toby (Pilot 2)

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition

Filename: [3- 3 - F - Nwer-I -1 -y

Start Time:

End Time:

Comments: ,

Tu.s LEVG 1 /D // 237, V’////

Ok — t18g J o A 1 LERT /ﬂ/)z P uTE Hwers

AN Eg »/‘ ' Al ol ¢ N g A s - 7'?/\/
10 Counfep \%WWW AFESiR M A 7Y



Norcontrol Polaris, Real date: 14/02/2018

2N072°56.000°
=

Real time: 16:10:39

W072°55.000"

Exercise: B-P3-F-NW8-|-2-4
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Scale 1:20000

Scale reference N41°14.048"

0.125 0.0 0.2 0.4 0.6 0.8 n.mile
l LELL | 1L l J | , | I 1
I TTTT | TTTT | I l T | I

250 0 500 1000 1500m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc date: 14/02/2018

Exc time (elapsed): 08:14:43 (00:14:43)

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener -l ip»
Date: \q {:Q\O ZO(X

Test Matrix Run Number: Repetition: L{ .

Channel Alternative: PO(Ex) P1(36ft) P;(B]t @ P4(39ft) P5(40ft) Pe(41ft) P7(42ft
2 TANK10L '

Design Ship: 1 BULKO6L

Tide ;@ Ebb Added Tide: 1.5

.
Wind Condition: 1 NIBK) 2 SW 8K 3 SW 13K 4 WNW 13K
~

Heading@ Outbound —c
™ ——
PILOT: Capt. Charles Jonas (Pilot 1) apt. Donald Toby (Pilot’®)

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: 'B‘ P?) = F — /\\)W% = 1 ’Z" ({
Start Time:

End Time:

Comments: & .
L:wr:\e Sbeafff chips Treed w 20° cbo 1 s

A % Wfe Fuvin.
Bot CAt £ ok b o hed rdld o Corf |
af ey a ’l} lﬂ;r}’ o (jfz:&h J‘)fA/ ()M«/ ‘;V'/V‘ lﬂU"L )+ |
(QJ&-J Mm¥ hovrble VA 20" il o fh/ SR W
o a Ui ahad . Wik chanet 14 /A

WINAZER® [ 42 Roo, 100 £ bt



Norcontrol Polaris, Real date: 15/02/2018

Real time: 11:36:52

Exercise: B-P7-E-NW8-I-1-1

2N072°56.000 & W072°55.000° W072°54.000°
N : : i =]
= | | - | o
o] ) —E‘_’
o ) o
g , 2
S ¥ \\\ —
4 ¢
£ ’ 2
=S & o
A ’ —3
'(Mn -
5 3
£ =
= 0
=__ | | o
w ~—
a L
g 3

[
Scale 1:20000
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Trmm!
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|
Scale reference N41°14.048"

0.8 n.mile

[T
250 0

Exc date: 15/02/2018

{
500 1000

Exc time (elapsed): 08:18:05 (00:18:05)

|
1500m

Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener gl h
Date: 7 - |S"' | @

Test Matrix Run Number: Repetition: | i,
Channel Alternative: PO(Ex) P1(37ft) P2(38ft) P3(41ft) p4(42ft)( P7 GIZ HD
Test Matrix Run Number: Repetition: __~

200 macl{ Qe &
Design Ship: (1 BULKO6L 2 TANK10L i dener
Tide: Flood  ( Ebb Added Tide: —

- < g

Wind Condition: 1 Ri-8K 2 5w 8K 3 SW 13K 4 WNW 13K

Heading::r Inb(;@ Outbound

PILOT: Capt'.-é‘harles Jonas _(Pilot 1) ) Capt. Donald Toby (Pilot 2)
Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: 5 - P7_E‘ & NW%"I ,1 _l

Start Time:

End Time:

Comments:
RS
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Norcontrol Polaris, Real date: 15/02/2018

2N072°56.000°
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Real time: 11:34:14

W072°55.000

Exercise: B-P7-E-NW8-|-2-1

l

N

Scale 1:20000

Exc date: 15/02/2018
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Exc time (elapsed): 08:16:26 (00:16:26)
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Scale reference N41°14.046"
0.8 n.mile
1
1
1500m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener Jili i
pate: |5 Feb 2ol %/

Test Matrix Run Number: Repetition: =

™ p
Channel Alternative: PO(Ex) P1(37ft) P2(38ft) P3(41ft) pajazf) (P -2
Test Matrix Run Number: Repetition: ( v —Q cl
Design Ship: (1 BULKOGL 2 TANK10L , Lov denee
Tide: Flood Ebb, Added Tide:
Wind Condition: (1 MBK 2 SW 8K 3SW 13K 4 WNW 13K

Headin@ry Outbound o

— < e \‘\
= )
PILOT: Capt. Charles Jonas (Pilot 1) @Donald Toby (Pilot 2)

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: g - P4~ E */\/[/OX“ T. egl” ‘(
Start Time: /P55

End Time:

Comments: ) : |
20" — W no  mgpes
Nite ¢ ﬂx/‘u\ﬂ Jurn of 20 /&MM‘- W ‘ | y@
= L2l nee.
Kelct e heed . ho,,,( Joi chee WM J 9

Buﬁ Jh'("fﬁy fUMV bmf“ WZ\,‘.L/ nevinell,



Norcontrol Polaris, Real date: 15/02/2018

Real time: 12:00:18

Exercise: B-P7-F-NW8-I-1-1

\W072°56.000" ’ W072°55.000" W072°54.000°
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Scale 1:20000

' 1
Scale reference N41°14.050°

0.125 0.0 0.2 0.4 0.6 0.8 n.mile
Lol I I | I | I |
[T T T T I T |
250 0 500 1000 1500m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc date: 15/02/2018

Exc time (elapsed): 08:13:57 (00:13:57)

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener il h
Date: 7-15-13

Test Matrix Run Number: Repetition: ' o
Channel Alternative: PO(Ex) P1(37ft) P2(38ft) P3(41ft) pa(a2ft P7 (vz e
Test Matrix Run Number: Repetition: fAs Jd. e 4

o w reaec
Design Ship: {1 BULKQ6L 2 TANK10L
Tide @ “Ebb Added Tide:

~ NV
Wind Condition: ( IN-8K 2SW 8K 3SW 13K 4 WNW 13K
LY

S
Headin@ Outbound

PILOT: Capt. Charles Jonas@il@ Capt. Donald Toby (Pilot 2)
Filename = Area + Alternative :T‘ide + Wind + Heading +Pilot + Repetition
Filename: B-P 7- I 'N\/JB = I @ 1* i

Start Time: |

Eﬁd Time:

Comments: gy e —
Sigip andled
@JI/L\/ e el



Norcontrol Polaris, Real date: 15/02/2018

Real time: 12:00:29

Exercise: B-P7-F-NW8-I-2-1
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Scale 1:20000

Scale reference N41°14.047°

0.125 0.0 0.2 0.4 0.6 0.8 n.mile
Lol | I l I | I
[TTTITTTT] T | T T T |

250 0 500 1000 1500m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc date: 15/02/2018

Exc time (elapsed): 08:15:27 (00:15:27)

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener - I®
pate: /5 [ b AOI8

Test Matrix Run Number: Repetition: | P7

Channel Alternative: PO(Ex) P1(37ft) P2(38ft) P3(41ft) Pa(42ft)
O’Y)()(JI.'C(‘&

Test Matrix Run Number: Repetition: o rdessear

Design Ship: (& BULKOGL) 2 TANK1O0L

Tide : /’_\(ﬂcﬂ)d/ Ebb Added Tide: 7.

Wind Condition: Q 2 SW 8K 3SW 13K 4 WNW 13K

Headin(lnbound ) Outbound

e
as (Plloti)(Capt Donald Toby(Pllot 2)

i acambiin kg

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: IB” Pr7‘ F‘ ANWg -T-2-/

Start Time: J/ 35~

End Time:

Comments:

W h c/ nree. eayy forn 2o ° ohole/ e
w}m (jlaf&f 0‘://’)%( It hge 40 vie o (;7/,,//,
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Norcontrol Polaris, Real date: 15/02/2018

Real time: 12:38:46

Exercise: B-P5-F-NW8-I-1-1
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Scale 1:20000

Exc date: 156/02/2018

Scale reference N41°14.049"

0.125 0.0 0.2 0.4 0.6 0.8 n.mile
| 1 I | I | 1
I TTTT I TTTT l T | T | T I

250 0 500 1000 1500m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc time (elapsed): 08:14:31 (00:14:31)

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener Sgihipy

Date: 2 -\S—\8

Test Matrix Run Number: Repetition: _ |

Channel Alternative: PO(Ex) P1(36ft) P2(37ft) P3(38ft) P4(39ft@ P6(41ft) P7(42ft)
Design Ship: ,‘/‘:lABIi)LKOGL 2 TANK10L “2;'3{‘;;{,

Tide : (.rfbod/f“‘ '/EB;__\ Added Tide: | - O

Wind Coﬁdit.ig»n: ('1 ﬁh—alk )2 SW 8K 3SW 13K 4 WNW 13K

Headinlg'/:' Inrboun Oru‘tbound

PILOT: té‘pt‘."tharles Jona{(Pi'lot D Capt. Donald Toby (Pilot 2)

/

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: %/ PS* F # N\,\/f( - I/ '1~ 2

Start Time:

End Time:

Comments:

A A
=



Norcontrol Polaris, Real date: 15/02/2018

Real time: 12:34:02

Exercise: B-P5-F-NW8-|-2-1

>N072°56.000" W072°55.000" W072°54.0(‘g
& ! | 8
L. Y
o ~—
8 £
g 3
| Do

§ F %
. ' o
Ve | -
IN s
& 5
3 2
=z pr :

2 §
. |
w =
o 2
g 3

T T
Scale 1:20000

|
Scale reference N41°14.046"

0.125 0.0 0.2 0.4 0.6 0.8 n.mile
I LI | [NNN] | l | I ! l |
| L l TTTT I T | T I T |

250 0 500 1000 1500m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc date: 15/02/2018

Exc time (elapsed): 08:14:34 (00:14:34)

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener -Sgimin
Date: /5 Feb K0/8

Test Matrix Run Number: Repetition:

!

Channel Alternative: PO(Ex) P1(36ft) P2(37ft) P3(38ft) P4(39ft) 55(461%‘, P6(41ft) 7 P2(42ft) /

Design Ship: £ BULKOGL: 2 TANKIOL modt (o
- ™ dene?”
Tide ;@ Ebb Added Tide: | 0

Wind Condition: 2 SW 8K 3 SW 13K 4 WNW 13K

Headinm Outbound
,__.-/

/ VA'—:_\\"
PILOT: Capt. Charles Jonas (Pilot 1) @Donald Toby (Pilot.2)

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: B f5-F~-NW8&- T - 2~/

Start Time: /2pS~

End Time:

Comments:



Norcontrol Polaris, Real date: 16/02/2018

Real time: 10:45:18

Exercise: B-P7-F-NW8-1-1-2

2N072°56.000" W072°55.000" W072°54.002°
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Scale 1:20000

Scale reference N41°14.045°

0.125 0.0 0.2 0.4 0.6 0.8 n.mile
iy I | I | I | 1
LA T T T | |

250 0 500 1000 1500m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc date: 16/02/2018

Exc time (elapsed): 08:16:01 (00:1‘6:01)

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener -iuiljiiiiish
Date: fw F@\g ZO\ \6

Test Matrix Run Number: Repetition: Z_

Channel Alternati\(g:PO(Ex) P1(36ft) P2(37ft) P3(38ft) P4(39ft) P5(40ft) P6(41ft)@

>

Design Ship: ( 1 BULKOG 2 TANK10L

Tide :‘@ Ebb Added Tide:

Wind Cor?pn:u
Headinlg:

1 N'8K ) SW 8K 3SW13K 4 WNW 13K
PILOTy Capt. Charles Jonas (Pilyf‘ Capt. Donald Toby (Pilot 2)

”__ Outbound

4
Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition

Filename:B——‘V ’.;'— ’:_wa ~-T _,'( _\Z

End Time:

ol anly merest S0 K Ao el

Comments: B “uo (15

1S g SHFETT FACTOR o T
Cneck UP— 207 whs

(S Route— USEQ
Thttre o MERUITE

20" ok uoter Foe Ydlw ¥
Vo Crew ur Swine



Norcontrol Polaris, Real date: 16/02/2018

Real time: 10:42:05

Exercise: B-P7-F-NW8-|-2-2

2N072°56.000" W072°55.000° W072°54.002
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Scale 1:20000

' |
Scale reference N41°14.047°

0.125 0.0 0.2 0.4 0.6 0.8 n.mile
| LILL | [N I | I 1 l 1 | 1
] TTTT | TTTT l T | T I |

250 0 500 1000 1500m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc date: 16/02/2018

Exc time (elapsed): 08:16:16 (00:16:16)

Page 1



New Haven Harbor Feasibility Study

Area B: Bend Widener’v

pate: Feb 16 ;LY

Test Matrix Run Number: Repetitionzz

Channel Alternative: PO(Ex) P1(36ft) P2(37ft) P3(38ft) Pa(39ft) P5(40ft) P6(41ft) p7(4é’ftb

Design Ship: (1 BULKO6 2 TANK10L

Tide : ( ElocD Ebb Added Tide:
Wind Condition: @SQ SW 8K 3 SW 13K 4 WNW 13K

P ao S

Headinf?/lnbound\{, Outbound

PILOT: Capf. Charles Jonas (Pilot 1) Capt. Donald Tob@

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: B ~-P7-F - X- T -2 o

Start Time:

End Time:

Comments: %\Jc‘-jb L+ ovdx—z maved SBLE o en st

orn et Wl s Ot Mo # 8 Booy hm@ Sott

W@ mﬂ dIAFVMO& Fﬁ/ rH’\-L/ /U(}— bt O FuvA [7/(/
i ik ot open op ke betoe  ond  fed o JC/
a ot ohse Fo Fre 6EE buoy Fo Corplad

Po forrm,



- Norcontrol Polaris, Real date: 14/02/2018

Real time: 17:52:45

Exercise: C-P3-F-NW8-|-1-1
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Scale 1:15000 Scale reference N41°15.032"
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I 1 M § I (NN | | | . 1 | I
| T | TTTT | T | -1 | T |
200 250 500 750 1000 m

Line sample period (s) 30

Course marker every 00:30

Heading marker period (s) 30

Shape outline every 00:30

Exc date: 14/02/2018

Exc time (elapsed): 08:23:20 (00:23:20) Page 1



New Haven Harbor Feasibility Study

Y<o
Area C: Harbor Channel =500t width From q/(D s o IS ll6
Date: 7- |- Y
Test Matrix Run Number: Repetition: |

Channel Alternative: PO(Ex) P1(36ft) P2(37ft) @3(@:&) P4(39ft) P5(40ft) Pe(41ft) P7(42ft)

Design Ship: 1 BULKO6L 2 TANK10

Tide : (VvFlood\f Ebb Added Tide: |. &
PP (. Nk
Wind Condition: 1N 8K/ 2 SW 8K 3SW 13K 4 WNW 13K

Heading/:v inbound Outbound
R

PILOT: Capt. Charles Jonas (Pilo—t.ih Capt. Donald Toby (Pilot 2)

S

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: (- P3-F~- NpWk— T-1-1

Start Time:

End Time:

Comments:

JGER KOR/DMF‘?‘ is OK yw 1ie HSOFe Copwmse
(‘LW/W&R.{ Wi der v Hormgontoe Coganant & 15 fuse
Neien 7Y 70 +080F€ Fop et oF TaGS T wifE Vg
TueS Me convie &S tyer Cheeie Somg Swetiins



Norcontrol Polaris, Real date: 14/02/2018

W072°55.500"

Real time: 17:50:04

W072°54.750"

Exercise: C-P3-F-NW8-|-2-1
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T

I
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Exc time (elapsed): 08:24:29 (00:24:29)

|
1000 m

Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Page 1



New Haven Harbor Feasibility Study

&0
Area C: Harbor Channel —;aaﬁz;gi% Fonam 9/ 1O, 7% '+ //(4
Date: \C’( 'F(’AY ZA?\Q(L

Test Matrix Run Number: Repetition: \
P

7 "\
Channel Alternative: PO(Ex) P1(36ft) P2(37ft) ( P3(38ft) P4(39ft) P5(40ft) P6(41ft) P7(42ft)

pe

Design Ship: 1 BULKO6L 2 Tm

Tide : / Flogd Ebb Added Tide: | &
(7 .

Wind Condition: @) 2 SW 8K 3 SW 13K 4 WNW 13K

Heading:(’lnbbﬁnq Outbound

PILOT: Capt. Charles Jonas (Pilot 1) Capt. Donald Toby @

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
8 = MR =T 2~

Filename: Q e Pb F A —'E

Start Time:

End Time:

Comments:



Norcontrol Polaris, Real date: 13/02/2018

Real time: 17:47:33

W072°54.500°

Exercise: D-P2-F-NW8-0-1-1

,OQL'L\LD LYN

,009'L|L5LVN

|

.0SC'LL.LVN

|
N41°17.750°

|
N41°17.500°

|
N41°17.250°

I I

Scale 1:7500 Scale reference N41°17.439°
0.05  0.000 0.075 0.150 0.225 0.300 n.mile
| LIt | L1 IL 1 l 1 l L | I I
I TTTT | TTTT | T l 7 T l T | T |
100 0 125 250 375 500 m

Exc date: 13/02/2018

Exc time (elapsed): 08:39:16 (00:39:16)

Line sample period (s)
Course marker every
Heading marker period (s)
Shape outline every

30
00:30
30
00:30

Page 1



New Haven Harbor Feasibility Study

Area D: Turning Basin

Date: Oél/l?,/lg

Test Matrix Run Number: Repetition: \

Channel Alternative: PO(Ex) P1(36ft) Q2(37ft} P3(38ft) PA4(39ft) P5(40ft) PE(4lft) P7(42ft) T 1o DN

Design Ship: 1 BULKO6L TANK10L
Tide : J Ebb ' Added Tide:
Creates INWE K

Wind Condition: ~HN-8K 2SW 8K 3SW 13K 4 WNW 13K

Heading: Inbound
PILOT: (Capt. Charles Jonas (Pilot 1) Capt. Donald Toby (Pilot 2)

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
P .
Filename: P ~ ¥ - | -~ NWE=0~) - I

Start Time: |(4°
EndTime:  Hoe 14

Comments: /Mﬁoﬁ[, wre WAY 00 SL“‘CJS# Y8 AhﬂFT o
The maoa‘ww WAY YOO ETP Fih V1S MANELVER




Norcontrol Polaris, Real date: 13/02/2018

Real time: 17:44:47

Exercise: D-P2-F-NW8-0-2-1

WO072°54.500"
> / \//,/‘ /J s
X ) 3
= =
=___ | | P~
by s
a e
g =
|
SR |
5 S
= [Te}
= |~
3 b
a ~
g =
£ 2
= N
=_ | o~
~ -
» -
g -
I T
Scale 1:7500 Scale reference N41°17.438"
0.05 0.000 0.075 0.150 0.225 0.300 n.mile
FTminm 1 l I | I l 1 |
| TTTT l TTTT l T | T I T I |
100 0 125 250 375 500 m

Line sample period (s) 30

Course marker every 00:30

Heading marker period (s) 30

Shape outline every 00:30

Exc date: 13/02/2018

Exc time (elapsed): 08:35:25 (00:35:25)
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New Haven Harbor Feasibility Study

Area D: Turning Basin
Date: }3 Fe(D ZOW{

Test Matrix Run Number: Repetition: |

—
Channel Alternative: PO(Ex) p1(3sﬂ)@ P3(38ft) P4(39ft) P5(40ft) PB(41ft) P7(42ft)

Design Ship: 1 BULKO6L @@
P ‘ i [
Tide :@ Ebb Added Tide: £ /<7 f—?ﬂ%a\

Wind Condition: 1NBK )2 SW 8K 3 SW 13K 4 WNW 13K
' - i Y
. Heading: Inbound @y’tp_o,und

il _,,,—-——‘\\

PILOT: Capt. Charles Jonas (Pilot 1) a (&)nald Toby (PH/()I.ﬁ)

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: D—PZ\ f\ — %\}(/LB(" O -2 "7
Start Time:

End Time:

el dhp e ol et pugeli T2 Nok

P Jell s Commndt et Ve Lk
Wfﬂ;% Vey sl f'"‘”(‘y Shia arovegdsy ¥ g4
dodd o 3E",



Norcontrol Polaris, Real date: 14/02/2018

Real time: 10:37:33

Exercise: D-P2-F-NW8-0-1-2

W072°54.500"
|
E / - %
3 I~
= | |~
o s
3 -
g 3
s g5
= Irs)
St —
z e
g 3
£ 2
= N
S —,
'Cron =
g 3
1 T
Scale 1:7500 Scale reference N41°17.439"
0.05 0.000 0.150 0.225 0.300 n.mile
| INNN | LIl | | I | | | | |
| TTTT | TTTT I T T I T | T |
100 0 125 250 375 500 m

Line sample period (s) 30

Course marker every 00:30

Heading marker period (s) 30

Shape outline every 00:30

Exc date: 14/02/2018

Exc time (elapsed): 08:16:26 (00:16:26)
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New Haven Harbor Feasibility Study

Area D: Turning Basin
Date: 02.[|4[\¥
Test Matrix Run Number: Repetition: Q
IBM
Channel Alternative: PO(Ex) P1(36ft) /P2(3)ft) P3(38ft) P4(39ft) P5(40ft) Pe(4lft) P7(42ft) T 00 AP

Design Ship: 1 BULKOG6L 2 TANKIOL D, CNTNROJL

Tide : ( Flood pMade, ) Ebb Added Tide:
Wind Condition: ' EZSW 8K 3SW 13K 4 WNW 13K

Heading: Inbound
PILOT: (Capt. Charles Jonas (Pilot 1) Capt. Donald Toby (Pilot 2)

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: V - P&‘Y -~ NWE - O ‘1"‘ %

Start Time:

End Time:

Comments:

A0S o Tt i 7{:"‘}’*’ Turwine PBlsm wesS mone
Y A0EQUME FoR THIS S/zf//smﬁ- S i =



Norcontrol Polaris, Real date: 14/02/2018

Real time: 10:17:54

WO072°54.500"

Exercise: D-P2-F-NW8-0-2-2

.OQL'L‘Ln LYN

,009'L|L°L17N

.0SC'LL. PN

|
N41°17.750°

!
N41°17.500"

|
N41°17.250°

|
Scale 1:7500

Exc date: 14/02/2018

[
Scale reference N41°17.438"

0.05 0.000 0.075 0.150 0.225 0.300 n.mile
Lol I | I | 1 | I |
[T T | T | T | T |
100 0 125 250 375 500 m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc time (elapsed): 08:17:55 (00:17:55)
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New Haven Harbor Feasibility Study

Area D: Turning Basin

Date: \q F’Q\O Z®L8

Test Matrix Run Number: ' Repetition: 2

/4/.

Channel Alternative: PO(Ex) P1(36ft) "'ll;-2(37ft) P3(38ft) Pa4(39ft) P5(40ft) P6(41ft) P7(42ft)

~

Design Ship: 1 BULKO6L 2 TANK10L 3 CAM™RO3C

Tide : w Ebb AddedTide: [ l~t Bothom (S,
e

Wind Condition: @ 2 SW 8K 3 SW 13K 4 WNW 13K

Heading: Inbound
PILOT: Capt. Charles Jonas (Pilot 1) Capt. Donald Toby

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition
Filename: |) - PZ-’ = -Nw¥-0-2-2
Start Time:

End Time:

P — US“\)‘IO. CIUTN[QO%C aj\)ccﬁ\ l\ﬁﬂ«\ Wﬁdb oe/l"f/r |
q M ot Tamig Wb a0 ey (40070

w1
& C)ﬂh/\lj/,‘/ 7‘\/‘/‘7"(’) Ba_Jm Wh! qu‘/’u) A% WD«L }M\ty

ij c bt S J(»!Jﬁb\wj tlore to ok &
e shp ot 460 /o .



Norcontrol Polaris, Real date: 14/02/2018

Real time: 11:34:43

W072°54.500"

Exercise: D-P2-F-NW8-0-1-3

.OQ.L'LILn LPN

,009'!_|L0L17N

|

.0SC'LL.LPN

5”'1‘!“77’;“ /
\ \gfi,";‘ﬂf/,j i

|
N41°17.750°

|
N41°17.500°

!
N41°17.250°

T I

I T

Scale 1:7500 Scale reference N41°17.438"
0.05 0.000 0.075 0.150 0.225 0.300 n.mile
prl I | 1 | ! | I |
[T T | T T T | ]

100 0 125 250 375 500 m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc date: 14/02/2018

Exc time (elapsed): 08:20:48 (00:20:48)
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New Haven Harbor Feasibility Study

Area D: Turning Basin

Date: oa! \b\ {\g

Test Matrix Run Number: Repétition:g

.

Channel Alternative: PO(Ex) P1(35ft) @@ft) P3(38ft) PA(39ft) P5(40f) PG(4Lf) P7(42ft) F O

oM
Design Ship: 1 BULKO6L C 2 TANKlO?l \5 5

. p\«i‘b .

Tide : lood Ebb Added Tide:

Wind Condition: 2 SW 8K 3 SW 13K 4 WNW 13K

Heading: Inbound
PILOT: Capt. Charles Jonas (Pilot Capt. Donald Toby (Pilot 2)

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition

Filename: 1) = P2 - F .. NWY- 00— }__.3
Start Time: (059

End Time: U"’Daf)

T ,{/muTumwmaRMw (S dAEqurre For s S‘/Zf’/é‘?’ﬁ\
SH (P




Norcontrol Polaris, Real date: 14/02/2018

Real time: 11:34:30

Exercise: D-P2-F-NW8-0-2-3

W072°54.500"
| |
£ 3
= B
=__ | |~
= T
a 3
S =
B S
_; w
= R
g <
g =
£ 2
=2 N
= | -
2 £
g 3
T
Scale 1:7500 Scale reference N41°17.438°
0.05 0.000 0.150 0.225 0.300 n.mile
| Lild | LiLL | | 1 | | | | |
| TTTT | TTTT | T | I I T |
100 0 125 250 375 500 m
Line sample period (s) 30
Course marker every 00:30
Heading marker period (s) 30
Shape outline every 00:30

Exc date: 14/02/2018

Exc time (elapsed): 08:25:49 (00:25:49)
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New Haven Harbor Feasibility Study

Area D: Turning Basin
Date: Z./lq /\8

Test Matrix Run Number: . P il Repetition: 3

Channel Alternative: PO(Ex) P1(36ft)§ P2(37ft) \/‘P3(38ft) Pa(39ft) P5(40ft) P6(41ft) P7(42ft)

Design S/hm\1 BULKOGL Qw
Flc Added Tide: /@ S~ Sat- b #W"’

Tide : / Flood Ebb

7 S
1 maK) 2 SW 8K 3 SW 13K 4 WNW 13K

Wind Condition:

Heading: Inbound butbound

z v e
PILOT: Capt. Charles Jonas (Pilot 1) (Capt. Donald Toby (Pilot2) )

Filename = Area + Alternative + Tide + Wind + Heading +Pilot + Repetition

Filename: D "PZ. ~£~N Wa-0-2-3
Start Time:

End Time:

Comments: LO\[\ ))),\,\' ((T A(U\Z[@(.,> Cf/‘v\A:/( 400@ HPM
t\‘tlf‘c‘ (J/\t’j;?f rteh
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