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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).  It is 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. 
 
 



 

   

  
Figure 1.  Location Map 



 

 

 

Figure 2.  Draft Plan Prior to FLSSP Ship Simulations, Harbor Channel and 
Turning Basin 



 

 

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, CNTNR03L, 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, BULKC06L, 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 LOA 
(Feet) 

BEAM 
(Feet) 

DRAFT 
(Feet) 

BULKC06L M/S Magnitogorsk 705.4 104.3 37.8 

TANK10L M/T Danita 750.0 105.8 45.9 

CNTNR03L 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.



 

 

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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Area B:  Bend Widener-41111111M 

Date:  iq Feb Zc-)t 
Test Matrix Run Number: Repetition:  3 
Channel Alternative: PO(Ex) P1(36ft) P2(37ft) P3(38ft) P4(39ft) P5(40ft) P6(41ft) P7(42ft) 

Design Ship: 1  BULKO6 2  TANK1OL 

Tide: Floo, Ebb Added Tide: . 

Wind Condition: 1 NI; 2 SW 8K 3 SW 13K 4 WNW 13K 

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

Filename: 

Start Time: 

End Time: 

Comments: 

B P3 -  

Awful  . 44, trADA 

sq,(a.c6 w3.-z.5q, 14Y 



Scale reference N41°14.046" 

Real time: 16:12:54 Exercise: B-P3-F-NW8-I-1-4 Norcontrol Polaris, Real date: 14/02/2018 

W07275.000' 0072°56.000' 
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;r-
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1•1
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Scale 1:20000 

0.125 0.0 0.2 0.4 0.6 n0.8 .mile 

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): 08:14:01 (00:14:01) Page 1 



New Haven Harbor Feasibility Study 

Area B: Bend Widener -11111110107 

Date:  

Test Matrix Run Number: 

Channel Alternative: PO(Ex) P1(36ft) P2(3711)  

Repetition: 1-1 

P3(3 ft) P4(39ft) P5(40ft) P6(41ft) P7 (42ft) 

Design Ship: 1 BULKO6L ( 2 TANK1 

Tide: Ebb Added Tide: \ 

-) 
Wind Condition: ( 1flK 2 SW 8K 3 SW 13K 4 WNW 13K 

Headin(Inbou d Outbound 

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

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

Filename: 5 - P3 - F - /.114 - - - 
Start Time: 

End Time: 

Comments: 

rH LEA/6 of / 
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Real time: 16:10:39 Exercise: B-P3-F-NW8-I-2-4 Norcontrol Polaris, Real date: 14/02/2018 

Scale 1:20000 Scale reference N41°14.048" 

A 

cn 

0.125 0.0 0.2 0.4 0.6 0.8 n.mile 

I""1""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 -MM1MP 

Date:  iq 

Test Matrix Run Number: 

Channel Alternative: PO(Ex) P1(36ft) t ( .1.13J38ft) P4(39f1) P5(40ft) P6(41ft) P7(42ft) 

Design Ship: 1 BULKO6L (?_TANK1OL 

Tide: Flood Ebb Added Tide:  1.5 

Wind Condition: 

HeadingQ!
..
ibout; 

• 
1 NE8K) 2 SW 8K 3 SW 13K 4 WNW 13K 

Outbound 

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

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

Filename: — F3 F —  fk)(focC—I —a— (( 
Start Time: 

End Time: 

Comments: 

tA) \ 1,v\ To etfer- s r;  Tr fAl (t
s

,),vti 7_0 f vo(414,  'VT Ani t  

(A -  c e d 5* -  1(141) f j t)(4 - cofoirla-  i‘Jvh. 
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tf .  se4- 11) 10,14- 40  yeth 0,4144 " 1-,dvo 1)4-

 

ku)v-/b)6 tr))4-• ? ,0‘ 10 futA,:_z)  i4 
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Norcontrol Polaris, Real date: 15/02/2018 Real time: 11:36:52 Exercise: B-P7-E-NW8-1-1-1 

z̀V072°56.000" 
• 

W07275.000' W072°54.000" 
I cID ,c' 

Scale 1:20000 Scale reference N41°14.048" 

0.125 0.0 0.2 0.4 0.6 0.8 n.mile 
htii111111  

1111111111i 

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): 08:18:05 (00:18:05) Page 1 



New Haven Harbor Feasibility Study 

Area B:  Bend Widener MiljalIgIth 

Date:  

Test Matrix Run Number: Repetition: 

Channel Alternative:  PO(Ex) P1(37ft) P2(38ft) P3(41ft) P4(42ft)( P z 
Test Matrix Run Number: Repetition: 

Design Ship: ( 1  BULK06;) 2  TANK1OL 

EbbTh Added Tide: — 

--NI.) • 
1111.8K 2 SW 8K 3 SW 13K 4 WNW 13K 

Heading': Inbound) Outbound 

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

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

Filename: 6 - p7_ -1. 

Start Time: 

End Time: 

Comments: 

V C- 5 s t - fIicô 6 0,0 IF /JO' !is ao 

d i7 P "."1/Veal-ie r0 MI ( -43 /t,9Kr 
P7p1,5, Y- 

p16- \I 4o 11A 4,  /OE 7L / 1 !i #1 0 

Tide: Flood 

Wind Condition: 



Norcontrol Polaris, Real date: 15/02/2018 Real time: 11:34:14 Exercise: B-P7-E-NW8-I-2-1 

Scale 1:20000 Scale reference N41°14.046" 

0.125 0.0 0.2 0.4 0.6 0.8 n.mile 

I""I I " i l 
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): 08:16:26 (00:16:26) Page 1 
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New Haven Harbor Feasibility Study 

Area B:  Bend Widenerali01111. 

Date: ( ot 

Test Matrix Run Number: Repetition: 

Channel Alternative: PO(Ex) P1(37ft) P2(38ft) P3(41ft) P4(42ft) 

Test Matrix Run Number: Repetition: 

-7e—  M 
Design Ship: 1  BULKO6L 2  TANK1OL 

Tide: Flood Ebb Added Tide: 

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

-------\ 
HeadinE(Inboun_5):1 Outbound 

_ 

PILOT: Capt. Charles Jonas (Pilot 1) CEazot. Donald Toby (Pilot 21/ 

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

Filename: if L 
Start Time: / 0 53--

 

End Time: 

Comments: 

et))  Jj 1 r e'.-r- .20 VA-) 17 0 
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Norcontrol Polaris, Real date: 15/02/2018 - Real time: 12:00:18 Exercise: B-P7-F-NW8-I-1-1 

Scale reference N41°14.050" 

0.8 n.mile 

Scale 1:20000 

0.125 0.0 
11111 II  

0.2 0.4 0.6 

W072°54.001)" 

I 8  
IA/072°56.000' 
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I I I 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: 15/02/2018 Exc time (elapsed): 08:13:57 (00:13:57) Page 1 



Tide I Flood Ebb 

-0 \  
Wind Condition: ( 1 N-8it 2 SW 8K 

Outbound 

Added Tide: 

3 SW 13K 4 WNW 13K 

Headin 

New Haven Harbor Feasibility Study 

Area B:  Bend WidenerldIMMth 

Date: l-is _ 15 

Test Matrix Run Number: 

Channel Alternative: PO(Ex) P1(37ft) 

Test Matrix Run Number: 

Design Ship: 1  BULKO L 2  TANK1OL 

Repetition: I 

P2(38ft) P3(41ft) P4(42ft) P 7 

At1:: 
j
r,
,
:e
0

 Repetition: 

c:c: 

PILOT: Capt. Charles Jonas t(Pilot 1) Capt. Donald Toby (Pilot  2) 
_-

 

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

Filename: B-P F -Nk,J 8 - - 1-1 

Start Time: 

End Time: 

Comments: 

5 II) //' 4 

y ----
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Norcontrol Polaris, Real date: 15/02/2018 Real time: 12:00:29 Exercise: B P7 F NW8 l 2 1 

A 

Nix 

Scale 1:20000 Scale reference N41°14.047" 

0.125 0.0 0.2 0.4 0.6 0.8 n.mile 

I" " l'"' I 1 
250 0 500 1000 1500m 

W072°54.00b̂" 

I 8 
W07275.000" 

Line sample period (s) 30 

Course marker every 00:30 

Fleading 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 MEW 

Date: /5 gc Ag J018 

Test Matrix Run Number: Repetition: 

Channel Alternative: PO(Ex) P1 (37ft) P2(38f1) P3 (41ft) M4142ft) 

Test Matrix Run Number: Repetition: 

Design Ship: BULK061„ ) 2  TANK1OL 

Tide : 1lod Ebb Added Tide: 

Wind Condition: C 1 N8 2 SW 8K 3 SW 13K 4 WNW 13K 

Headin(?lnbound .„) Outbound 

PILOT: as (Pilpt 1)) Capt. Donald Toby (Pilot 2) 

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

Filename: Prl-  r  -  NW8 

Start Time:  J/ 

End Time: 

Comments: 

644r7A otylik hdree e.id  
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MIC ki at 0.i Newiii( .--1-6 tict} 1( ,r,twf JJ i 
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Real time: 12:38:46 Exercise: B-P5-F-NW8-I-1-1 Norcontrol Polaris, Real date: 15/02/2018 

Scale 1:20000 
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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): 08:14:31 (00:14:31) Page 1 



New Haven Harbor Feasibility Study 

Area B: Bend Widener 11141111110 

Date: Z \ 5 

Test Matrix Run Number: Repetition: I 

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

(11.6cal 
Lklidt: 

Ebb 

1 N-8K 2 SW 8K 3 SW 13K 4 WNW 13K 

Heading: Inbounl Outbound 

PILOT: C4pt. Charles JonaPilot 1) Capt. Donald Toby (Pilot 2) 

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

Filename: tS--  PS- F NI,Ng< i IL 

Start Time: 

End Time: 

Comments: 

' •_;I t-

 

Design Ship: ( 1 BULKO6L 

Tide: i, Flood) - 

Wind Condition: 

2 TANK101 

Added Tide: I • 0 



W072°54.0Cb̂" 
 8 

W072°55.000' 

LI) 

IN./072°56.000" 

h

 

N
4

1°
13

.5
00

" 

.0
09

t1
.0

1.V
N

 

Real time: 12:34:02 Exercise: B-P5-F-NW8-1-2-1 Norcontrol Polaris, Real date: 15/02/2018 

S

 

cale 1:20000 Scale reference N41°14.046' 

A 

A 

A — 

0.125 0.0 0.2 0.4 0.6 0.8 n.mile 
11111111111 I1 1 

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 



Design Ship: 

Tide: 

Wind Condition: 

BULK061: 

New Haven Harbor Feasibility Study 

Area B: Bend Widener 

Date: /5 -  Fe-6 ,9q#918 

Test Matrix Run Number: Repetition: 

Channel Alternative: PO(Ex) P1(36ft) P2(37ft) P3(38ft) P4(39ft) €3f ->t), P6(41ft) 

2 TANK1OL fyloAC'ej 

Added Tide: 0 

2SW 8K 3 SW 13K 4 WNW 13K 

Headin Inbound, Outbound 
- 

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

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

Filename: 40- te5-- F-  

Start Time: f eA03" 

End Time: 

Comments: 



W072°54.002; 

 8 

Real time: 10:45:18 Exercise: B-P7-F-NW8-I-1-2 Norcontrol Polaris, Real date: 16/02/2018 

W07275.000" '1/072°56.000" 

Scale 1:20000 Scale reference N41°14.045" 

250 0 500 1000 1500m 

'•71-

 

0.125 0.0 0.2 0.4 0.6 n0.8 .mile 

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 (00:16:01) Page 1 



Tide :( 

Wind Condition:. 

Headi 

Ebb 

Outbound 

New Haven Harbor Feasibility Study 

Area B: Bend Widener -111101111.11h 

Date: N T o  -261 

Test Matrix Run Number: Repetition: 2.. 

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

Design Ship: 1 BULKO6 2 TANKIOL 

Added Tide: 

SW 8K 3 SIN 13K 4 WNW 13K 

PILOT?'" Capt. Charles Jonas (Pilot 1) Capt. Donald Toby (Pilot 2) 

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

Filename: gr 12 —4-- F _Nwy — 

Start Time: 

End Time: 

Comments: 
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Exc time (elapsed): 08:16:16 (00:16:16) Page 1 Exc date: 16/02/2018 
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Norcontrol Polaris, Real date: 16/02/2018 Exercise: B-P7-F-NW8-I-2-2 Real time: 10:42:05 

Scale reference N41°14.047" Scale 1:20000 
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0.125 0.0 0.2 0.4 0.6 0.8 n.mile 
Ill  

 

1 I I 1 

Line sample period (s) 30 

Course marker every 00:30 

Heading marker period (s) 30 

Shape outline every 00:30 



Tide :( Flood Ebb 

Wind Condition: 

Headm c lnbound\ ) Outbound 

PILOT: Capt. Charles Jonas (Pilot 1) 

Added Tide: 

Capt. Donald Tob (Pilot 2) 

SW 8K 3 SW 13K 4 WNW 13K 

New Haven Harbor Feasibility Study 

Area B: Bend Widener INNeallih 

Date: FO-10 I 6 

Test Matrix Run Number: Repetition:2. 

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

Design Ship: 2 TANK1OL 

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

Filename: B P7-  F 

Start Time: 

End Time: 

Comments: 92 s ovOn C--I  4c) eJI 

TtiNrIft C.Jer‘f wok 4044* but-  1.-dku hAvn ro4r)-
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Norcontrol Polaris, Real date: 14/02/2018 Exercise: C-P3-F-NW8-1-1-1 Real time: 17:52:45 

Scale reference N41°15.032" Scale 1:15000 

W072°54.750" 

0.1 0.000 0.125 
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0.500 n.mile 

   

11[111'1 

              

I I I I 1111 111 

       

200 0 250 
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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 

LICD 
Area C:  Harbor Channel -.500-ft width 

Date:  

Test Matrix Run Number: Repetition: I 

Channel Alternative: PO(Ex)  P1(36ft) P2(37ft) (P3(3t) P4(39ft) P5(40ft) P6(41ft) P7(42ft) 
_ 

Design Ship: 1  BULKO6L (2 TANK10 

Tide: (Flood Ebb Added Tide: k . 5 , 

Wind Condition: ( 1N8) 2 SW 8K 3 SW 13K 4 WNW 13K 

Heading: Inbou)id Outbound 

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

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

Filename: c,- p3- F - - 1 
Start Time: 

End Time: 

Comments: 

Ttsos LOP/OA n vs 0 rv' /-/S- Of:t. I,/ fv/v6--,._ 

14 'Net/61(1 Pi /5 6C:it' V. bid 'ki7,9,/vra. CL640 ,0t.t 

E 0 tk,f---0 \I, 7 -to Oft; I:- ae aifiC 7t-  wra 

itpt tY-fy CP &O Se,61(at\I 

ilrDlakt gitoo 40 1q6 



Real time: 17:50:04 Exercise: C-P3-F-NW84-2-1 Norcontrol Polaris, Real date: 14/02/2018 
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Scale 1:15000 Scale reference N41°15.026" 

0.1 0.000 0.125 0.250 0.375 0.500 n.mile 
1111111ml 1111[111 

1 1 1 1 1 1 1 1 1 1 1 

200 0 
I I I 

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): 08:24:29 (00:24:29) Page 1 



New Haven Harbor Feasibility Study 

Area C:  Harbor Channel —5001i width 9/fog icl/Co 

Date: {TA- Zwe 
Test Matrix Run Number: Repetition: 

Channel Alternative: PO(Ex) P1(36ft) P2(37ft) (1_33( -3-89t P4(39ft) P5(4011) P6(4111) P7(4211) 

Design Ship: 1  BULKO6L 

Tide: Flood 

Wind Condition: 

Ebb Added Tide: \ 

2 SW 8K 3 SW 13K 4 WNW 13K 

Heading:(I nbound Outbound 

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

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

Filename: — 

Start Time: 

End Time: 

Comments: 



Norcontrol Polaris, Real date: 13/02/2018 Exercise: D-P2-F-NW8-0-1-1 Real time: 17:47:33 

Exc time (elapsed): 08:39:16 (00:39:16) Page 1 Exc date: 13/02/2018 
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Scale 1:7500 

0.05 0.000 0.075 0.150 0.225 

Scale reference N41°17.439" 

0.300 n.mile 

     

i 11 1 1111 1 
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 



New Haven Harbor Feasibility Study 

Area D:  Turning Basin 

Date: OLQ 3 A Is 

Test Matrix Run Number: Repetition: \ 

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

Design Ship: 1  BULKO6L 7C0L 

Tide: i Ebb Added Tide: 
atckte,C1 lisp/4 

Wind Condition: -1-N-8.14-  2  SW 8K 3 5W 13K 4 WNW 13K 

Heading: Inbound ( "C":thourj..0  

PILOT: (C;75t. Charles Jonas (Pilot 1) Capt. Donald Toby (Pilot 2) 

Filename= Area + Alternative + Tide + Wind + Heading +Pilot + Repetition 
P2_ 

Filename: ett — 

Start Time: Vakb 

End Time: .14010 -0 Lk<  

Comments:  /Hoot t.  tfrns - 
t  OD  5 L114 6-1,54 r -ths A kiwi- , 71) 

THE- o ue,e3 w4y 'too Fik r-74 

atoi 
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Norcontrol Polaris, Real date: 13/02/2018 Real time: 17:44:47 Exercise: D-P2-F-NW8-0-2-1 

W072°54.500" 

Scale 1:7500 Scale reference N41°17.438" 

0.05 0.000 0.075 0.150 0.225 0.300 n.mile 

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) Page 1 



New Haven Harbor Feasibility Study 

Area CI:  Turning Basin 

Date: )3 Feb Z I TC 
Test Matrix Run Number: 

Channel Alternative: PO(Ex) P1(36ft) 

Repetition: 1 

P3(38ft) P4(39ft) P5(40ft) P6(41ft) P7(42ft) 

Design Ship: 1  BULKO6L 2  TANK101 

Tide Floo Ebb Added Tide: 

Wind Condition:  1- 14:8102 SW 8K 3 SW 13K 4 WNW 13K 

Heading: Inbound 021_____Lithio trid 

PILOT: Capt. Charles Jonas (Pilot  1) 

   

apt. Donald Toby (Pilot 2) _ 

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

Filename: 

Start Time: 
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Norcontrol Polaris, Real date: 14/02/2018 Exercise: D-P2-F-NW8-0-1-2 Real time: 10:37:33 

Exc time (elapsed): 08:16:26 (00:16:26) Page 1 Exc date: 14/02/2018 
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Line sample period (s) 30 

Course marker every 00:30 

Heading marker period (s) 30 

Shape outline every 00:30 



New Haven Harbor Feasibility Study 

Area D:  Turning Basin 

Date:  Oa ilt IS' 

Test Matrix Run Number: Repetition: 

Channel Alternative: PO(Ex) P1(36ft) P2(3 ft) P3(38ft) P4(39ft) P5(40ft) P6(41ft) P7(42ft) 

Design Ship: 1  BULKO6L 2  TANK1OL c tATNe-03L 

Tide: Flood mat  Ebb 

 

Added Tide: 

   

    

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

Heading: Inbound 

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

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

Filename: 

Start Time: 

End Time: 

Comments: 
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Norcontrol Polaris, Real date: 14/02/2018 Real time: 10:17:54 Exercise: D-P2-F-NW8-0-2-2 

Scale 1:7500 Scale reference N41°17.438" 

0.05 0.000 0.075 0.150 0.225 0.300 n.mile 

I 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: 14/02/2018 Exc time (elapsed): 08:17:55 (00:17:55) Page 1 



New Haven Harbor Feasibility Study 

Area D:  Turning Basin 

Date: Fe6 zu_zs 
Test Matrix Run Number: Repetition:  2 
Channel Alternative: PO(Ex) P1(36ft) 'P2(37ft) P3(38ft) P4(39ft) P5(40ft) P6(41ft) P7(42ft) 

Design Ship: 1  BULKO6L 2  TANK1OL 3 CA/Tx( 3 C_ 

Tide: Flood I Ebb Added Tide:  F0- 1%)-14vity„ is>h 
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 
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Filename: 

Start Time: 

End Time: 

Comments: 
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Norcontrol Polaris, Real date: 14/02/2018 Real time: 11:34:43 Exercise: D-P2-F-NW8-0-1-3 

W072°54.500" 

Scale 1:7500 

0.05 0.000 0.075 
I 1 

0.150 0.225 

Scale reference N41°17.438" 

0.300 n.mile 

      

1 1 1 11 1 11 1 11 

100 0 125 

 

250 375 
1 

500 m 

Line sample period (s) 30 

Course marker every 00:30 

Heading marker period (s) 30 

Shape outline every 00:30 
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PILOT: pt. Charles Jonas (Pilot 

New Haven Harbor Feasibility Study 

Area D:  Turning Basin 

Date: o.( tIg 

Test Matrix Run Number: Repetition:3 

Channel Alternative: PO(Ex) 1'1(36ft) (P29)ft) P3(38ft) P4(39ft) P5(40ft) P6(41ft) P7(42ft) 

Design Shi : 1  BULKO6L 27c7410(10 

Tide: llood Ebb Added Tide: 

Wind Condition: 2 SW 81< 3 SW 131< 4 WNW 131< 

Heading: Inbound utboun-d-) 

Capt. Donald Toby (Pilot 2) 

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

Filename: V Pg F- NV?- 0- 1_3 
Start Time: (0q , 

End Time: eSt 
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Norcontrol Polaris, Real date: 14/02/2018 Real time: 11:34:30 Exercise: D-P2-F-NW8-0-2-3 
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Scale 1:7500 

   

Scale reference N41°17.438' 
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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) Page 1 



New Haven Harbor Feasibility Study 

Area D:  Turning Basin 

Date: 2/1 14 /I B 

Test Matrix Run Number: 

Channel Alternative: PO(Ex) P1(36ft) 

Design Ship: 1  BULKO6L 

Tide: Flood Ebb 

Repetition:  3 
P3(38ft) P4(39ft) P5(40ft) P6(41ft) P7(42ft) 

Added Tide: .37'111 

Wind Condition: 1 NV8K) 2 SW 8K 3 SW 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: tA-)  — 0 
Start Time: 

End Time: 

Comments: ,\A-•vp (3 *VIOL) ciAA-ck q000 1-(10MA-Ar 
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