
 

  

Appendix B�

2023 Weaver Shoal Bathymetric Survey�



  

 
 
 
 
 
 

 

 

  

  

  

  

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
  
  
  
 

 
 

 
 
 
 

 
 

 

 

 
 
 
 

 
 
 

  
 

r:1"ril 
~ 

OBA 
ENGINEERS * SURVEYORS 

Baird. 
Innovation Engineered. 

U.S. Army Corps of Engineers 
Baltimore District 

HYDROGRAPHIC SURVEY REPORT 

WEAVER BORROW SURVEY 

Ocean City, Maryland 

Contract No.: W912DR20D0016 

Delivery Order No: W912DR23F03 

December 2023 

Prepared for: 

Prepared by: 

W. F. Baird & Associates, Ltd. 
Gahagan & Bryant Associates, Inc. 60 Broad Street 
9008-O Yellow Brick Road 24th Floor, Ste. 2422 
Baltimore, MD 21237 New York, NY 10004 



     
     

 

 

     

 
 

    
     
    
    
    
    

 
 

    
   

 

U.S. ARMY CORPS OF ENGINEERS BALTIMORE DISTRICT 
Weaver Borrow Area Survey December 2023 

TABLE OF CONTENTS 

1.0 Introduction............................................................................................................................................................ 1 

2.0 Control Survey....................................................................................................................................................... 2 

3.0 Hydrographic Survey ...................................................................................................................................... 2-3 

4.0 Data Processing .................................................................................................................................................... 3 

5.0 Quality Control/Quality Assurance................................................................................................................ 3 

6.0 Contact Information............................................................................................................................................ 3 

APPENDICES 

Appendix 1: Weaver Borrow Area Control Report 
Appendix 2: Hydrographic Survey Field Notes 

GBA Gahagan & Bryant Associates, Inc. P  a g e  | i 



     
    

 

 

     

  

   
   

   
  

   
   

    
 

 

int Easting Horthing 
ID [feetl [feet} 
A 18992D7 27859D 
B 1906054 274524 
C 1913438 286909 
D 1906622 2909'84 

N 
~ EXlelil. or Mtlllibeam Coverage A 

1 2 s 4 S 
--==---====i--c:==::J1,1Miles 

U.S. ARMY CORPS OF ENGINEERS BALTIMORE DISTRICT 
Weaver Borrow Area Survey December 2023 

1.0 INTRODUCTION 

Gahagan & Bryant Associates (GBA) was requested by W. F. Baird & Associates, Ltd. and the U.S. 
Army Corps of Engineers, Baltimore District (USACE) (Contract: W912DR20D0016Delivery Order 
No: W912DR23F0358) to collect multibeam hydrographic data across the Weaver Shoal Borrow 
Area extents as shown in Figure 1 below. The project area is approximately 1.5 miles wide by 2.75 
miles long totaling approximately 2,600 acres of survey area.  The purpose of the survey is to 
document the existing conditions of the project area. Survey work conducted under this task was 
completed in accordance with the scope of work dated September 18, 2023 and the approved 
Survey Plan (October 2023). 

GBA Gahagan & Bryant Associates, Inc. P  a g e  | 1 



     
     

 

 

     

      
 

  

     
    

 
  

  
   

   
    

    
    

      
   

  

  
  

  
    

  
 
 

   
      

  
   

     
   

      
    

 
   

 

    
    

 

  
 

   
   

   

U.S. ARMY CORPS OF ENGINEERS BALTIMORE DISTRICT 
Weaver Borrow Area Survey December 2023 

Figure 1 – Weaver Borrow Area Project Location 

2.0 CONTROL SURVEY 

On October 10, 2023, a GBA survey crew mobilized to Ocean City, Maryland to perform project 
control surveys. The crew checked into Speicher with a Leica rover using Leica smart net.  The 
crew subsequently established a fixed project base station on top of Carousel Hotel in Ocean City 
Maryland using the Leica rover.  Three 180 epoch observations were stored and averaged together 
to establish a Northing, Easting, and Elevation on the base station mount point.  The GBA survey 
crew then set up a Trimble Base Station consisting of a Trimble SPS 461, Zephyr Geo Mdl2, and 
Trimark III radio. The fixed project base station point “Carousel” was established at the rooftop of 
Carousel Hotel (Elevation 203.18’) and the GPS system was set up to broadcast at a rate of 10 Hz.  
GBA recovered USACE survey control points 146th St. and Bath and performed GPS observations 
to verify the positional accuracy of the established coordinates on “Carousel.” Both known control 
points measured checked within project specified accuracies.  Horizontal and vertical deltas are 
shown on Attachment 1 project control report. 
3.0 HYDROGRAPHIC SURVEY 

Prior to mobilization to the site, predetermined survey lines were set up in HYPACK survey 
software to ensure that all lines were placed at the appropriate transect locations, as per the 
specifications in the scope of work. The HYPACK software is run on a PC aboard the survey vessel. 
The software provides real-time navigation for the boat operator to steer the vessel. An R-2 Sonic 
multibeam echosounder sends out an acoustic signal (sonar), which determines the water depth, 
and the GPS positioning system provides the vessel’s position. Both depth and position are 
recorded on the PC computer using Hypack data acquisition software package. The software 
matches the water depth with the position to generate an accurate horizontal location and vertical 
depth file. GBA utilized RV Pricus for the hydrographic survey efforts.  The RV Pricus is a 40-foot 
Small Waterplane Area Twin Hull (SWATH) vessel powered by twin Cummins C9 motors. 
The survey system on the survey vessel RV Pricus consisted of: 

1) GPS – Applanix PosMv reciever system and a Trimble TDL-450 receiving corrections from 
the Trimble Base Station referenced to USACE monument “146th St.”. 

2) Echosounder – R-2 Sonic multibeam echosounder for water depth measurements, 
3) IMU – Applanix PosMv system updating at 20Hz to compensate for heave, pitch, and roll 

and 
4) A survey grade computer running Windows 11 professional. 

Hydrographic survey data was collected from October 12, 2023, through October 19, 2023. 
Weather conditions at the time of the survey were suitable for data acquisition on the small vessel 
required for this type of work. 

Sound Velocity profiles were performed approximately every 2 hours during survey operations to 
ensure proper calibration of the echosounder for draft and sound velocity. Sound Velocity profiles 
were collected using an AML Sound Velocity Profiler. RTK Tide checks were conducted before and 
after each day of data collection. RTK position checks were checked against TBM ‘Sunset’. 
Prior to production surveys in the borrow area the survey system was checked for latency, and the 
GBA Gahagan & Bryant Associates, Inc. P  a g e  | 2 



     
     

 

 

     

     
      

 
  

 
 

   
   

    
  

 

  

 
     

  
       

     
    

  
   

 

   
 

 

   
 

  
   

 
 

 

 
   

 
   

 

 

 

U.S. ARMY CORPS OF ENGINEERS BALTIMORE DISTRICT 
Weaver Borrow Area Survey December 2023 

multibeam system was patch and performance tested. Additionally, an uncertainty analysis was 
performed to identify potential survey errors and uncertainties. 

4.0 DATA PROCESSING 

Upon completion of the hydrographic survey all data was edited and processed using PosPac and 
HYPACK 2021 and GBA internal software utilities. During processing, corrections for vessel motion 
and tidal variation were applied and errant soundings were removed from the database. Using 
Hypack’s Hysweep editor, final XYZ data files were generated based on the average cell depth 
value using 5’, 10’, 20’, and 50’ bin sizes. All data points are provided in Maryland State Plane 
coordinate (Zone 1900) and reference the vertical plane of the North American Vertical Datum 
1988 (NAVD88). 

5.0 QUALITY CONTROL/QUALITY ASSURANCE 

GBA performed QA/QC procedures throughout the survey project. RTK control checks were 
performed before and after all Topographic data collection. Sound Velocity profiles were collected 
during all hydrographic data collection to eliminate speed of sound and transducer draft errors. 
Patch and performance tests were run to eliminate offset and latency errors. The data was 
reviewed daily to ensure proper coverage and quality. Crossline hydrographic survey data was 
collected at 2000-foot increments perpendicular to long axis of the borrow site.  This data was 
compared to the longitudinally collected data and compared for consistency.  Additionally, GBA 
data was compared to the historical USACE data.  Statistical analysis of the data sets showed that 
the GBA collected data was within project specified tolerances. 

All data meet or exceed minimum performance standards established in the USACE Engineering 
and Design Manual EM 1110-2-1003. 

6.0 CONTACT INFORMATION 

Gahagan & Bryant Associates, Inc. Survey Manager: 
9008-O Yellow Brick Road Christopher Marello, PLS email: ctmarello@gba-inc.com 
Baltimore, MD 21237 
Office: 410-682-5595 Technical Project Manager: 

Edward DeAngelo  email: edeangelo@gba-inc.com 

GBA Gahagan & Bryant Associates, Inc. P  a g e  | 3 
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Weaver Borrow Area Control Report - October 10, 2023 
CONTROL POINT STATUS EASTING NORTHING VERTICAL EASTING NORTHING VERTICAL EASTING NORTHING VERTICAL COMMENTS 

GIVEN FOUND DELTA 

SPEICHER 

146th STREET 

BATH 

Found - Good 

Found - Good 

Found - Good 

1,860,780.12 

1870474.488 

1870336.551 

245,550.83 9.66 1860780.207 245551.003 9.630 0.087 0.173 -0.030 Check Using Leica Rover on Smart Net 

291689.393 8.15 1870474.601 291689.393 8.248 0.113 0.000 0.098 Checked using Trimble Base set at Carousel 

298776.04 3.432 1870336.608 298775.946 3.498 0.057 -0.094 0.066 Checked using Trimble Base set at Carousel 

Speicher 146th Street Bath Fixed Project Base Station "Carousel" 
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APPENDIX 2 

Hydrographic Survey Field Notes 
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0 
OBA Hydrographic Survey Field Logs Date: rs ~r '2,b2..'~ 

Body of Water: ATL.. d4CSl,J W~.Je:1l... ~~ eNGINEERS * SU~VEYORS Project: 

9008-0 Yellow Brick Road Location: ~ Cr(\( fl{AR!lL-4~~ Proj. No. 

Baltimore, MD 21237 Weather : (!)'1efl...GA~r Vessel : ?~~$ 
(410) 682-5595 Wind: ,..J.11:. ,~- ,,;-- Crew: l'.?'(,L,{ 

Prepared By: Sea State: t2,... e-( 'DK~ 
c.~~,-~ Vessel Speed: "'-· {. (-',.~-$ 

Multi-Beam Surve~ Single Beam Survey 

File Name: ·2.3 ~~, ~ ... rzAw File Name: 

Positioning System ~ - tJ··~l Positioning System -

Echosounder: tl_.,Z. ~~,J.tc::. Echosounder: 

P~c)~ 
Boat Positioning Boat Positioning 

os1t1on A: l~~6t6:1,g v UL.i Bi.(., Position A: X y 

Position B: X 'g ~G/t:.2 .~ y Uu4LD. 0 Position B: X y 

~ y Delta AB : X y 

Position C: X y Position C: X y 

Delta AC-BC: X y Delta AC-BC : X y 

Transducer Calibration Transducer Cal ibration 

Sound Velocity Casts Bar Check 

Time: (9 f,( ~ A Speed of Sound: ~ t=f7 l Ti me Draft Hi Draft Lo Deot'ls Soeed of Sc... ~d 

Time : Ill t6°' B Speed of Sound: 4Gt'7D 
Time: l~'2-c:> C Speed of Sound: dGt."il 
Time : ~ D Speed of Sound: 

Time: l ~ E Speed of Sound : t.tq '1'2... 
Time: (:1 2'> F Speed of Sound: t.{9. '1{ 

RTK-GPS Differential GPS 

RTK Base : CJl,LecJ,!,£1.. Elev: 2'>'3.('J Datum : '8 '6 Tide Gauge: Elev: __ Datum: __ 

Tide Ga uge: ~ "",J,.S£"'i Elev: Z.,q1 Datum: BS HOBO Launch Ti me: Recover Time: 

Time o--t3o L1'5>D Time 

Rod 'Z..Cf4 Z..C\"1 Elevation 

Water Level L~D I. "1 f) Rod 

Boat -?_e>o I & 8e;, Water Level 

Comments: 

I 

0 

PAGE1 OF ___ 



File Name Remarks

WS403.RAW

WS394.RAW

WS388.RAW

WS381.RAW

WS376.RAW

WS366.RAW

WS367.RAW

WS372.RAW

WS359.RAW

WS352.RAW

WS352_0001.RAW

WS344.RAW

WS344_0001.RAW

WS344_0002.RAW

WS336.RAW

WS336_0001.RAW

WS336_0002.RAWlOST THE FINS AT END OF SURVEY LINE.  MAY HAVE AFFECTED THE PITCH

WS329.RAW

WS329_0002.RAWCRAB POTS ON LINE, 

WS329_0003.RAW

WS322.RAW

WS322_0001.RAWFLOAT RTK AT APPROX 3:50 APPROX 5000 FEET OF LINE LEFT TO SURVEY

WS315.RAW DIDN'T STOP LOGGING BEFORE TURNED OFF SONAR

PF1.RAW

PF2.RAW

PF3.RAW

PF4.RAW

PF5.RAW

PF7.RAW

PF8.RAW

PF9.RAW

PF10.RAW

PF11.RAW

PF6.RAW

HYDROGRAPHIC SURVEY LOG SHEET Survey #: 231013 Sheet # 1 of Date: 13 - Oct - 23 

Project Details: WEAVER SHOAL BORROW AREA SURVEY 

Fathometer Frequency :200 Survey Crew:CTM, DKN 

Draft of Fathometer : Survey Vessel :PRICUS 

GPS Mode:FIXED RTK Sea State :3'-4' 

GPS Latency : Avg. Speed of Sound:4975 

Vessel Squat : HYPACK File Information: 

Project Bench Mark : 

Bench Mark Elev and Datum: 

Bench Mark LAT/Y: 

Bench Mark LONG/X : 

Horizontal Datum:NAD 83 MD SPC 

Vertical Datum:88 

MLLW-NAVD88 Relationship : 

Line #Line Name Start Time End Time Tide Speed Heading HDOP 

1WS403 10:36:15 10:52:54 -0.98 6.24 30.89 2.03 

2WS394 11:04:54 11:24:09 -1.51 7.60 210.89 2.23 

3WS388 11:27:39 11:51:36 -0.46 6.02 30.89 3.97 

4WS381 11:56:22 12:13:58 0.06 8.13 210.89 4.22 

5WS376 12:17:21 12:42:50 -1.17 5.39 30.89 4.86 

6WS366 12:42:50 12:43:07 -0.98 5.19 210.89 

7WS367 12:53:29 13:11:13 0.09 7.61 210.89 

8WS372 13:13:25 13:36:34 0.75 6.02 30.89 

9WS359 13:40:01 13:56:59 0.85 8.64 210.89 

10WS352 13:58:54 14:12:12 0.43 6.28 30.89 

11WS352 14:12:12 14:21:56 0.07 6.27 30.89 

12WS344 14:27:24 14:32:35 -0.08 8.84 210.89 

13WS344 14:32:36 14:38:59 0.12 8.87 210.89 

14WS344 14:38:59 14:44:18 -0.14 8.33 210.89 

15WS336 14:46:25 14:53:35 -0.00 6.52 30.89 

16WS336 14:53:35 15:01:36 -0.10 6.37 30.89 

17WS336 15:01:36 15:09:08 -0.34 6.16 30.89 

18WS329 15:19:29 15:24:50 -0.49 8.93 210.89 

19WS329 15:24:50 15:33:39 -0.80 8.17 210.89 

20WS329 15:33:39 15:36:54 -0.89 7.99 210.89 

21WS322 15:38:57 15:45:09 -0.93 6.59 30.89 

22WS322 15:45:10 16:01:05 -0.38 6.48 30.89 

23WS315 16:16:51 16:36:45 -0.90 10.76 210.89 

24PF1 17:18:53 17:19:37 -2.14 6.30 28.36 

25PF2 17:21:38 17:22:13 -1.99 5.95 208.36 

26PF3 17:23:51 17:24:26 -1.95 6.40 28.36 

27PF4 17:26:13 17:26:47 -2.32 6.80 208.36 

28PF5 17:28:12 17:28:52 -2.13 6.13 27.45 

29PF7 17:31:06 17:31:39 -2.26 6.09 119.85 

30PF8 17:33:12 17:33:41 -1.96 6.76 299.85 

31PF9 17:35:59 17:36:28 -2.05 5.79 119.85 

32PF10 17:38:17 17:38:48 -2.19 5.88 299.85 

33PF11 17:41:01 17:41:31 -2.47 5.71 119.85 

34PF6 17:43:38 17:44:10 -2.16 5.92 299.85 

4.87 

1.96 

2.01 

2.25 

1.65 

2.02 

2.15 

2.25 

2.34 

2.50 

2.59 

2.60 

1.84 

1.84 

1.76 

2.23 

2.42 

1.99 

2.28 

2.26 

2.24 

2.22 

2.59 

2.58 

2.56 

2.54 

2.51 

2.48 

2.45 

Satellites 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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0.00 
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OBA 
ENGINEERS * SURVEYORS 

9008-0 Yellow Brick Road 

Baltimore, MD 21237 

(410) 682-5595 

Prepared By: 

Hydrographic Survey Field Logs Date: 

Body of Water: _ _._v_·--~~~ ------i Project: ! \~A h ,t t 

Location: -t;i, /'''. Proj . No. _______ 

Weather: 0 ' Vessel: f g_1Cd :, 

Wind: N. Crew: &1 )< 1 

-~-~~~ 

Sea State: 10-? ,, • , 

Vessel Speed : ' 1 - / / ~~, ~ 

Multi-Beam Survey 
I 

File Name: ________1_i.,.__~~----

Positioning System --~----------

Echosounder: ---~~--··_· ,._1_t_ "_____ 

Single Beam Survey 

File Name: _____________ 

Positioning System __________ 

Echosounder: ____________ 

Boat Positioning Boat Positioning \~ owrJ. 
Position A: X.______ Y______ 

Position B: X______ y_____ 

Delta AB: X _____ 

Position A: X -,,<· D y~~--~~ 

y y 

Position C: X_______ y_______ 

Delta AB: X 

Position C: X______ Y_____ 

Delta AC-BC: X y yDelta AC-BC: X 

Transducer Calibration 

Sound Velocity Casts 

Time: 1'1'-1c')< A Speed of Sound: 4,qrr1 . 
Time: I /a~ B Speed of Sound: J...ll 11') 

Time: Y~J.5' C Speed of Sound: t./1{,7 

Time: I 
' J ' D Speed of Sound: L ll°l' I,, 

Time: E Speed of Sound: 

Time: F Speed of Sound : 

RTK-GPS 

RTK Base : r'). "2 .jJ ~- Elev: Datum : "i' 

Tide Gauge : ; ,\r \/~,r ,( Elev: 
.. 

' ' I Datum: --

Time 01'-ls I ,.i4,, 

Rod '2,q--1 ,, 
' I 

Water Level ''l,( ("l I,( .. 

Boat ,1 • It) 
' 

Transducer Calibration 

Bar Check 

Time Draft Hi Draft Lo Depths Speed of Sound 

Differential GPS 

Tide Gauge: Elev: Datum: 

HOBO Launch Time: Recover Time : 

Time 

Elevation 

Rod 

Water Level 

Comments: 

PAGE1 OF ___ 

I 



HYDROGRAPHIC SURVEY LOG SHEET 
Survey #: 231014 Sheet # 1 of Date: 14 - Oct - 23 Project Details: WEAVER 

Fathometer Frequency 200 Survey Crew CTM, PRW, DKN 
Draft of Fathometer Survey Vessel PRICUS 
GPS Mode FIXED RTK Sea State 3'-4' 
GPS Latency Avg. Speed of Sound 4969 
Vessel Squat HYPACK File Information 
Project Bench Mark 
Bench Mark Elev and Datum 
Bench Mark LAT/Y 
Bench Mark LONG/X 
Horizontal Datum NAD 83 MD SPC 
Vertical Datum 88 
MLLW-NAVD88 Relationship 
Line Name Start Time End Time Tide Speed 
WS307 09:33:55 09:52:59 -2.15 7.33 
WS301 09:55:03 10:00:49 -2.05 7.46 
WS301 10:00:49 10:09:28 -2.37 7.34 
WS301 10:09:28 10:15:11 -2.25 7.08 
WS291 10:19:51 10:30:33 -1.64 6.55 
WS291 10:30:33 10:34:42 -1.61 6.47 
WS291 10:34:42 10:42:19 -1.45 6.22 
WS296 10:44:13 10:53:10 -1.53 6.88 
WS296 10:53:10 10:59:23 -1.37 6.86 
WS296 10:59:23 11:05:06 -1.22 7.57 
WS304 11:11:33 11:17:54 -0.94 6.48 
WS304 11:17:54 11:25:48 -1.26 6.67 
WS304 11:25:48 11:32:50 -0.94 6.78 
WS287 11:34:42 11:41:31 -0.42 6.47 
WS287 11:41:31 11:48:33 -0.54 6.36 
WS287 11:48:33 11:55:30 -0.72 7.97 
WS283 11:58:57 12:04:55 -0.61 7.31 
WS283 12:04:55 12:12:53 -0.63 7.38 
WS283 12:12:53 12:18:57 -0.38 7.38 
WS278 12:21:57 12:28:37 -0.50 7.78 
WS278 12:28:37 12:35:16 -0.46 7.82 
WS278 12:35:16 12:40:24 -0.44 8.43 
WS273 12:41:58 12:47:26 0.29 8.26 
WS273 12:47:26 13:00:40 0.13 7.75 
WS268 13:02:19 13:16:41 0.14 7.66 
WS268 13:16:41 13:20:43 0.31 8.39 
WS263 13:34:38 13:40:23 0.37 7.98 
WS263 13:40:23 13:48:02 0.83 7.56 
WS263 13:48:02 13:53:49 0.44 7.43 
WS258 13:55:58 14:02:19 0.62 7.98 
WS258 14:02:19 14:11:17 0.46 7.79 
WS258 14:11:17 14:14:51 0.42 8.06 
WS253 14:23:22 14:37:33 0.44 7.17 
WS253 14:37:33 14:42:45 0.38 7.45 
WS256 14:44:33 14:57:55 0.38 8.77 
WS261 14:59:48 15:07:46 0.45 8.37 



WS261 15:07:46 
WS270 15:15:46 
WS270 15:21:39 
WS280 15:33:38 
WS280 15:43:07 
WS265 15:50:39 
WS265 15:55:07 
WS260 16:03:22 
WS259 16:17:45 
WS257 16:24:10 
WS276 16:25:22 
WS272 16:34:15 
WS266 16:34:53 
WS280 16:39:02 
WS319 16:41:33 
WS319 16:47:10 
WS348 17:03:37 
WS348 17:08:30 
WS348 17:13:33 
WS348 17:20:48 

15:13:48 0.37 7.61 
15:21:39 0.29 7.01 
15:31:17 -0.25 7.52 
15:43:07 -1.86 6.87 
15:47:57 0.02 6.51 
15:55:07 0.01 6.59 
16:02:05 -0.96 7.22 
16:06:14 -0.91 6.60 
16:22:19 0.00 0.00 
16:24:53 -0.43 7.08 
16:34:15 -0.82 6.21 
16:34:53 -0.79 6.34 
16:36:21 -0.48 6.56 
16:40:07 -1.78 6.32 
16:47:10 -0.85 6.78 
17:02:01 -1.25 7.14 
17:08:30 -1.51 6.38 
17:13:11 0.00 0.00 
17:20:48 -1.37 6.56 
17:26:09 -1.34 5.73 
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QBA
eNGINEERS * SURVEYORS 

9008-0 Yellow Brick Road 

Baltimore, MD 21237 

(410) 682-5595 

Hydrographic Survey Field Logs 
Body of Water: A-L '\,v1'.X:C :>C. _ . J 

Location: DGLl,J c-r.-y Mt> 

Weather: r'A"R.,L -I Cluui>'I 'l~-6ot= 

Wind: t,}i,J ~-JS' k'f'f 

Sea State: =,}_-~'/_F'f'_____ 

Vessel Speed: L/-& kr5 

Date: ll, Ol'T "~).1 

Project: hi£Ai/f:K. ~'i'~ L 1 

Proj . No. ~o I -)'Lo 1 

Vessel : ?K.::rc v$ 

Crew: 'PK J,J 

T)J<.tJPrepared By: 

Y-lvWL I~ {:, LL 

Multi-Beam Survey Single Beam Survey 

File Name: )..)lt>II,_ 'RA.hi File Name: ------------
Positioning System _'?_ o_~_ M_ V________ Positioning System _________ _ 

Echosounder: R)... .51:>AJ:r.L Echosounder: -----------

Boat Positioning Boat Positioning
Kt.Joi-J;J o 

Position A: X 1'6 rb I ~7. 'fo y j.'./i, '6 f./,-, . {!, Position A: x_____ Y_____ 

Position 8: x 1~>6lb°).,I./J y~i/b qo'l,'3). Position B: X._____ y_____ 

Delta AB: X t/, (,J Y J<"J.t,<y Delta AB : X y 

Position c : x 1~~6/63.~).. y d-t/t<)o8. 9D Position C: X_____ y____ _ 

DeltaAC-BC: X (7).., y J't)) Delta AC-BC: X y 

Transducer Calibration 

Sound Velocity Casts 

Time: D~oC, 

Time : lDI{ 
Time: ]J./0 

Time: J'/efg 

Time: JI:, IJ... 

Time: 17L/o 

RTK Base :CA~ouSEL 

Tide Gauge:5ul'I.! ~-. 

Time 071)-

Rod / ./).. ,. 

Water Level /, <t,5 

Boat ).,£:)7 

A Speed of Sound: 1/9(,o ,6 
B Speed of Sound: 196 ~ 7 

C Speed of Sound: 3/q60 • ~ 
D SpeedofSound: t/961.l. 

E Speed of Sound: L/9 6 /,{, 

F Speed of Sound: L/9t~-) 

RTK-GPS 

Elev: _ __ Datum~" 

Elev:).,'l "> 

J.. I).. 

Datum .V,111' 

Transducer Calibration 

Bar Check 

Time 

Tide Gauge: 

Draft Hi Draft Lo Depths 

Differential GPS 

Elev: Datum: 

HOBO Launch Time: Recover Time: 

T ime 

Elevation 

Rod 

Water Level 

Speed of Scur-:d 

PAGE 1 OF _:i__ 
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HYDROGRAPHIC SURVEY LOG SHEET Survey #: 231016 Sheet # 1 of Date: 16 - Oct - 23 

Project Details: WEAVER SHOAL BORROW AREA SURVEY 

Fathometer Frequency :200 Survey Crew:PRW, DKN 

Draft of Fathometer : Survey Vessel :PRICUS 

GPS Mode:FIXED RTK Sea State :3'-4' 

GPS Latency : Avg. Speed of Sound:4961 

Vessel Squat : HYPACK File Information: 

Project Bench Mark : 

Bench Mark Elev and Datum: 

Bench Mark LAT/Y: 

Bench Mark LONG/X : 

Horizontal Datum:NAD 83 MD SPC 

Vertical Datum:88 

MLLW-NAVD88 Relationship : 

Line #Line Name Start Time End Time Tide Speed Heading HDOP Satellites File Name Remarks 

1WS250 08:35:08 08:42:32 -3.55 7.17 30.89 2.81 0.00 WS250.RAW W/ AutoPilot 

2WS250 08:42:32 08:51:39 -3.41 7.01 30.89 2.73 0.00 WS250_0001.RAWW/ AutoPilot 

3WS250 08:51:39 08:56:36 -3.42 6.96 30.89 2.68 0.00 WS250_0002.RAWW/ AutoPilot 

4WS247 09:07:23 09:16:00 -3.27 7.66 210.89 2.31 0.00 WS247.RAW W/ AutoPilot 

5WS247 09:16:00 09:23:42 -3.15 7.44 210.89 2.39 0.00 WS247_0001.RAWW/ AutoPilot 

6WS247 09:23:42 09:26:27 -3.11 8.42 210.89 4.77 0.00 WS247_0002.RAWW/ AutoPilot 

7WS243 09:29:25 09:36:31 -2.99 6.68 30.89 4.54 0.00 WS243.RAW AutoPilot Turned Off 

8WS243 09:36:31 09:44:32 -3.30 6.70 30.89 4.15 0.00 WS243_0001.RAW 

9WS243 09:44:32 09:51:24 -2.93 6.78 30.89 4.71 0.00 WS243_0002.RAW 

10WS243 09:51:24 09:51:32 -2.95 6.30 30.89 4.70 0.00 WS243_0003.RAW 

11WS239 09:53:32 09:59:33 -3.46 7.94 210.89 4.17 0.00 WS239.RAW 

12WS239 09:59:33 10:13:04 -2.98 7.51 210.89 3.45 0.00 WS239_0001.RAW 

13WS235 10:18:53 10:26:46 -2.83 5.90 30.89 2.28 0.00 WS235.RAW 

14WS235 10:26:46 10:39:24 -2.56 5.57 30.89 2.04 0.00 WS235_0001.RAW 

15WS235 10:39:24 10:43:23 -2.48 6.23 30.89 2.00 0.00 WS235_0002.RAW 

16WS230 10:45:54 11:00:25 -2.26 7.92 210.89 999.00 0.00 WS230.RAW 

17WS230 11:00:25 11:08:29 -2.37 6.50 210.89 2.27 0.00 WS230_0001.RAW 

18WS225 11:10:09 11:21:18 -2.58 5.61 30.89 2.31 0.00 WS225.RAW 

19WS225 11:21:18 11:28:11 -2.47 5.77 30.89 2.30 0.00 WS225_0001.RAW 

20WS225 11:28:11 11:35:11 -2.16 6.26 30.89 4.25 0.00 WS225_0002.RAW 

21WS220 11:37:29 11:46:15 -2.43 7.24 210.89 3.64 0.00 WS220.RAW 

22WS220 11:46:15 11:50:51 -1.96 7.82 210.89 3.46 0.00 WS220_0001.RAW 

23WS220 11:50:51 11:57:35 -1.65 6.68 210.89 4.25 0.00 WS220_0002.RAW 

WS215 12:01:54 12:07:31 -1.15 5.83 30.89 4.34 0.00 WS215.RAW Discard. Autopilot test w/ 

hypack support 

25WS215 12:17:05 12:30:50 -0.59 5.67 30.89 4.91 0.00 WS215_0001.RAW 

26WS215 12:30:50 12:37:29 -0.28 5.28 30.89 4.93 0.00 WS215_0002.RAW 

27WS215 12:37:29 12:43:02 -1.32 5.78 30.89 4.78 0.00 WS215_0003.RAW 

28WS210 12:44:42 12:52:20 -1.63 6.93 210.89 1.92 0.00 WS210.RAW 

29WS210 12:52:20 12:59:27 -0.79 6.12 210.89 1.96 0.00 WS210_0001.RAW 

30WS210 12:59:27 13:06:31 -1.07 6.01 210.89 2.00 0.00 WS210_0002.RAW 

31WS205 13:08:36 13:18:53 -0.52 5.25 30.89 1.96 0.00 WS205.RAW 

32WS205 13:18:53 13:29:44 -0.29 6.06 30.89 2.07 0.00 WS205_0001.RAW 

33WS205 13:29:44 13:33:59 -0.34 5.37 30.89 2.11 0.00 WS205_0002.RAW 

34WS200 13:36:13 13:36:24 0.09 5.44 210.89 2.14 0.00 WS200.RAW Discard 

35WS200 13:37:52 13:45:22 -0.25 7.57 210.89 2.26 0.00 WS200_0001.RAW 



36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Line #Line Name Start Time End Time Tide Speed Heading HDOP Satellites File Name Remarks 

WS200 13:45:22 13:51:18 0.02 7.96 210.89 1.62 0.00 WS200_0002.RAW 

WS200 13:51:18 13:58:15 -0.00 7.25 210.89 1.64 0.00 WS200_0003.RAW 

WS195 14:00:45 14:08:53 0.21 5.91 30.89 2.01 0.00 WS195.RAW 

WS195 14:08:53 14:19:08 -0.06 5.54 30.89 2.14 0.00 WS195_0001.RAW 

WS195 14:19:08 14:26:12 -0.03 5.68 30.89 2.25 0.00 WS195_0002.RAW 

WS232 14:37:06 14:44:11 0.61 7.04 210.89 2.54 0.00 WS232.RAW 

WS232 14:44:11 14:52:34 0.72 7.12 210.89 2.61 0.00 WS232_0001.RAWBegin Infill 

WS222 14:54:37 15:06:13 0.80 5.00 30.89 1.83 0.00 WS222.RAW 

WS222 15:06:13 15:14:15 0.71 5.95 30.89 1.84 0.00 WS222_0001.RAW 

WS241 15:29:12 15:33:28 0.61 3.56 30.89 1.72 0.00 WS241.RAW Discard. Autopilot test 

WS213 15:51:59 16:07:29 0.71 6.94 210.89 2.05 0.00 WS213.RAW 

WS203 16:17:57 16:24:58 0.41 5.33 30.89 2.00 0.00 WS203.RAW 

WS203 16:24:58 16:38:27 0.42 5.60 30.89 2.15 0.00 WS203_0001.RAW 

WS233 16:40:13 16:51:58 0.51 7.16 210.89 2.27 0.00 WS233.RAW 

WS227 16:51:58 16:54:43 -0.05 7.51 30.89 2.28 0.00 WS227.RAW 

WS241 16:56:27 17:12:49 0.08 6.18 30.89 2.61 0.00 WS241_0001.RAW 

WS212 17:19:01 17:21:06 -0.28 6.07 210.89 2.57 0.00 WS212.RAW 

WS228 17:22:18 17:27:50 -0.00 6.66 210.89 2.50 0.00 WS228.RAW 

WS218 17:28:21 17:33:46 -0.22 6.42 210.89 2.43 0.00 WS218.RAW TGT: 17:32:20 -

1904673.40 , 281432.29 
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OBA Hydrographic Survey Field Logs Date: l7 oc•( ~ ) 

Body of Water: A,LA~ oc. ~AN Project: ~{All {R: ~lrr:ol:{
l!NGI NEERS * SURVEYOR S 

9008-0 Yellow Brick Road Location : OC.~ c,:~-r-1 #ID Proj . No. )..o/ -).~:DI -

Baltimore, MD 21237 Weather: 'r,ri-rL'I C-Lc ub1 ,I t/f-/£'F Vessel : 'Pi.:!CvS 
(410) 682-5595 Wind: ,Jw 10 - I! A:ff Crew: "PRhl 
Prepared By: Sea State: I -3F-r 'Dk,v 

-

V. IA1Nl#£LL Vessel Speed: 1/-1, k.-r! -

Multi-Beam Survei Single Beam Survey 

File Name: }-'S/017. 1.Ahi File Name : 

Positioning System 'f'oS ~\/ Positioning System 

Echosounder: 'R). >ONl:C,, Echosounder: -

Boat Positioning Boat Positioning 

Position A: x IZ>l, 1$'"7. {(D v .).4"6 l'6'tf? Position A: X y 

Position B: xJi5 l Jbl/. ).l y J-Y-6 <}dLo) Posit ion B: X y 

Delta AB : X b. 'It, y )t'/b Delta AB : X y 

Position C: X Jt,S'J(,).,O> Y -:J..t/[ ~o"- y-: Posit ion C: X y 

Delta AC-BC: X ti. -,., y Ht&> Delta AC-BC : X y 

Transducer Calibration Transducer Cali bration 

Sound Velocity Casts Bar Check 

Time : oi IS' A Speed of Sound: 1/'J f q3 Ti me Draft Hi Draft Lo Deaths Speed of Sc,;.r.C 

Time : ID ~g B Speed of Sound: ',C/6/ , l/ 
Time: ()..3/ C Speed of Sound: </960.} 

Time : /~OJ D Speed of Sound: t/<}' /. D 

Time: II://), E Speed of Sound: '/11:,D.> 
Time : F Speed of Sound : 

RTK-GPS Differential GPS 

RTK Base : CA-;c<>u5£L Elev: Datum: ,JAvD~~ Tide Gauge: Elev: _ _ Datum: __ 

Tide Gauge: ~l)&J.{_IT Elev: ~.<), Datum : ..JAvbg~ HOBO Launch nme: Recover Time: 

Time Otl) l'60'6 Time 

Rod J.l 1/ )-,5'.3 Elevation 

Wa ter Level J.13 {) ,L/L/ Rod 

Boat J, i:,S D,Tf Water Level 

Comments: Ves~/ p_~t;OflJ ).,..., Pf' llor+L- of ~_k i't>-• .f (;;_ f:r1.J.- -r"':tt!_,.J,. Y.~/:,."'1?:'>1· 

I,J:;-1/ S.;r.Jtt_ o-.J~ sJ.I» I 7 ufor""J- t~J;,~ ~,µ_ ?n>•ltu.. .J..4,-

PAGE1 OF ___ 
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HYDROGRAPHIC SURVEY LOG SHEET Survey #: 231017 Sheet # 1 of Date: 17 - Oct - 23 

Project Details: WEAVER SHOAL BORROW AREA SURVEY 

Fathometer Frequency :200 Survey Crew:PRW, DKN 

Draft of Fathometer : Survey Vessel :PRICUS 

GPS Mode:FIXED RTK Sea State :2'-3' 

GPS Latency : Avg. Speed of Sound:4960 

Vessel Squat : HYPACK File Information: 

Project Bench Mark : 

Bench Mark Elev and Datum: 

Bench Mark LAT/Y: 

Bench Mark LONG/X : 

Horizontal Datum:NAD 83 MD SPC 

Vertical Datum:88 

MLLW-NAVD88 Relationship : 

Line #Line Name Start Time End Time Tide Speed Heading HDOP Satellites File Name Remarks 

1WS193 08:27:32 08:45:36 -3.17 6.13 30.89 2.75 0.00 WS193.RAW 

2WS193 08:45:36 08:51:35 -3.40 6.15 30.89 2.69 0.00 WS193_0001.RAW 

3WS188 08:53:39 08:53:49 -3.57 6.75 210.89 2.67 0.00 WS188.RAW Discard 

4WS188 08:56:00 09:15:31 -3.48 7.09 210.89 2.45 0.00 WS188_0001.RAW 

5WS188 09:15:31 09:17:37 -3.46 7.59 210.89 2.42 0.00 WS188_0002.RAW 

6WS191 09:25:11 09:35:56 -3.40 6.15 30.89 4.38 0.00 WS191.RAW Infill 

7WS191 09:35:56 09:43:30 -3.31 6.47 30.89 3.99 0.00 WS191_0001.RAWInfill 

8WS203 09:44:39 09:45:06 -3.30 7.28 210.89 3.90 0.00 WS203.RAW Infill 

9WS198 09:46:21 09:47:21 -3.23 6.81 210.89 4.70 0.00 WS198.RAW Infill 

10WS201 09:50:15 09:51:06 -3.56 7.20 210.89 4.45 0.00 WS201.RAW Infill 

11WS207 09:51:24 09:59:22 -3.23 7.18 210.89 3.93 0.00 WS207.RAW Infill 

12WS197 10:00:23 10:09:30 -3.47 6.08 30.89 3.43 0.00 WS197.RAW Infill 

13WS217 10:11:00 10:16:49 -3.40 6.72 210.89 2.30 0.00 WS217.RAW Infill 

14WS217 10:16:49 10:17:24 -3.18 7.16 210.89 2.30 0.00 WS217_0001.RAWInfill 

15WS211 10:17:38 10:19:46 -3.44 7.38 210.89 2.29 0.00 WS211.RAW Infill 

16WS233 10:21:12 10:27:32 -2.80 6.20 30.89 2.10 0.00 WS233.RAW Infill 

17WS221 10:28:53 10:34:21 -2.97 7.06 210.89 2.05 0.00 WS221.RAW Infill 

18WS249 10:46:00 10:57:21 -3.14 5.38 30.89 2.32 0.00 WS249.RAW Infill 

19WS249 10:57:21 11:05:59 -3.20 6.09 30.89 2.25 0.00 WS249_0001.RAWInfill 

20WS251 11:13:06 11:20:34 -2.97 7.48 210.89 2.31 0.00 WS251.RAW Infill 

21WS248 11:22:06 11:24:01 -3.07 4.84 30.89 2.30 0.00 WS248.RAW Infill 

22WS259 11:24:50 11:27:11 -2.66 5.14 30.89 4.55 0.00 WS259.RAW Infill 

23WS255 11:28:25 11:30:40 -2.36 6.74 210.89 4.29 0.00 WS255.RAW Infill 

24WS266 11:33:18 11:35:45 -2.96 5.57 30.89 3.97 0.00 WS266.RAW Infill 

25WS247 11:36:45 11:38:42 -2.59 6.20 210.89 3.81 0.00 WS247.RAW Infill 

26WS271 11:40:04 11:46:18 -2.75 5.57 30.89 3.48 0.00 WS271.RAW Infill 

27WS258 11:48:10 11:49:27 -2.21 6.89 210.89 3.39 0.00 WS258.RAW Infill 

28WS289 11:51:24 11:55:16 -2.73 5.60 30.89 4.25 0.00 WS289.RAW Infill 

29WS299 11:56:30 11:57:59 -2.30 6.12 30.89 4.26 0.00 WS299.RAW 

30WS184 12:06:12 12:14:31 -2.27 6.13 210.89 4.98 0.00 WS184.RAW 

31WS184 12:14:31 12:19:58 -1.90 6.52 210.89 4.67 0.00 WS184_0001.RAW 

32WS184 12:19:58 12:26:26 -2.25 8.26 210.89 4.91 0.00 WS184_0002.RAW 

33WS179 12:33:41 12:42:30 -1.07 4.94 30.89 4.32 0.00 WS179.RAW 

34WS179 12:42:30 12:54:55 -1.36 5.10 30.89 1.96 0.00 WS179_0001.RAW 

35WS179 12:54:55 13:01:11 -1.65 5.36 30.89 1.99 0.00 WS179_0002.RAW 

36WS176 13:23:54 13:24:05 -1.15 1.22 30.89 2.05 0.00 WS176.RAW Discard 

37WS174 13:50:32 13:59:19 -0.16 7.42 210.89 1.67 0.00 WS174.RAW 
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39
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41

42
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44

45

46

47

48

49

50

51

52

53

54

55

56

Line #Line Name Start Time End Time Tide Speed Heading HDOP Satellites File Name Remarks 

WS174 13:59:19 14:07:36 -0.25 7.83 210.89 2.04 0.00 WS174_0001.RAW 

WS174 14:07:36 14:09:33 -0.22 7.70 210.89 2.07 0.00 WS174_0002.RAW 

WS170 14:11:14 14:19:19 -0.73 5.57 30.89 2.20 0.00 WS170.RAW 

WS170 14:19:19 14:28:21 -0.24 5.39 30.89 2.35 0.00 WS170_0001.RAW 

WS170 14:28:21 14:36:49 -0.12 5.79 30.89 2.50 0.00 WS170_0002.RAW 

WS164 14:38:40 14:44:34 0.08 7.47 210.89 2.59 0.00 WS164.RAW 

WS164 14:44:34 14:51:06 -0.03 8.22 210.89 2.62 0.00 WS164_0001.RAW 

WS164 14:51:07 14:57:40 0.28 7.43 210.89 1.82 0.00 WS164_0002.RAW 

WS159 15:05:35 15:18:06 0.13 5.78 30.89 1.76 0.00 WS159.RAW 

WS159 15:18:06 15:30:58 0.59 5.46 30.89 1.71 0.00 WS159_0001.RAW 

WS154 15:32:42 15:38:44 0.69 7.63 210.89 2.43 0.00 WS154.RAW 

WS154 15:38:44 15:45:25 0.30 7.54 210.89 2.43 0.00 WS154_0001.RAW 

WS154 15:45:25 15:52:05 0.53 7.29 210.89 2.40 0.00 WS154_0002.RAW 

WS149 15:53:35 16:02:01 0.64 5.90 30.89 2.06 0.00 WS149.RAW 

WS149 16:02:01 16:11:01 0.78 5.88 30.89 1.82 0.00 WS149_0001.RAW 

WS149 16:11:01 16:18:38 0.89 5.76 30.89 1.83 0.00 WS149_0002.RAW 

WS144 16:20:14 16:27:59 0.53 7.75 210.89 2.08 0.00 WS144.RAW 

WS144 16:27:59 16:33:44 0.67 7.79 210.89 2.14 0.00 WS144_0001.RAW 

WS144 16:33:44 16:39:11 0.32 7.71 210.89 2.20 0.00 WS144_0002.RAW 
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0 

QBA Hydrographic Survey Field Logs Date: }~ oc-r .)oJ.J 

Body of Water: krL.4-vi'J:'C oc£Av Project: JJ[AV{T( '3oKi?.()I.,/
eNGINEERS * SURVEYORS 

9008-0 Yellow Bridl Road Location: OC.[<\,, C,-:I'"T"'y /Vlb Proj . No. J-c,l· ~3:01 

Baltimore, MD 21237 Weather: CL£AK. 1 ~o-6f/~ Vessel: ?'itI:LvS 
(410) 682-5595 Wind : ,v/,J }·/ok-(j Crew: 1'-r<w 
Prepared By: Sea State: /-),.Fr '/) l<,v 

-P, tJ:!-,,U.. li!LL Vessel Speed: i./-1, k.-r-5 

Multi-Beam Surve:x Single Beam Survey 

File Name: ;).3/o I~- 'XA 1 J File Name: 

Positioning System -r?oS A'1\/ Positioning System 

Echosounder: 'X~ So,v:C.C... Echosounder: 

Boat Positioning Boat Positioning 

Position A: x J~ ~ l IS-7. ~o v 'J,..t./69/6 ~.,J Position A: X y 

Position B: x 1'65 b/S''l. ~'1 v ~b9o<i,o'/ Position B: X y 

Delta AB : X I. L/CJ y I'-&. L/ I Delta AB : X y 

Position C: X 1'656 I l,l.(/3 v lf6<)o7.7~ Position C: X y 

Delta AC-BC: X l/.1..1 y /fJ5 Delta AC-BC: X y 

Transducer Calibration Transducer Calibration 

Sound Velocity Casts Bar Check 

Time: 07()... A Speed of Sound : 1/'Jff;. t/ Time Draft Hi Draft lo Deot'ls Saeed of Scur.c 

Time: IDI/ B Speed of Sound: 1/LJ"J<j.1, 

Time: l).fb C Speed of Sound : t/CJ b J.. I 
Time: Ift{ D Speed of Sound : 1/<J bJ..(;, 

Time: nfo E Speed of Sound : i/9{:,c::,, '{, 

Time: F Speed of Sound : 

RTK·GPS Differential GPS 

RTK Base : _; 4~ovs H. Elev: Datum : i) Tide Gauge: Elev: Datum:- - -- - -

Tide Gauge : (...,, ,.S CT Elev:~ ,c,-, Datum:,.JAvn "6~ HOBO Launch Time: Recover Time: 

Time 07ot; ,~i Time 

Rod }- .L/t{ .)..'=)$' Elevation 

Water Level o.fJ o.o).. Rod 

Boat 0-~~ c).ot Water Level 

Comments: \f~iL/ -po<.:J.-;,,,,tf "'r.7ro~- )d:('Morri.. of.#,:)<.~- r{) FJ...,J- 1-,.u,( 7.<-c: F';u 

1rVfo.rt,$$ ,.,..Jc. f'ru,.. jM,~• 11/0- SJ.... ('t., 

PAGE 1 OF ___ 

0 



HYDROGRAPHIC SURVEY LOG SHEET Survey #: 231017 Sheet # 1 of Date: 18 - Oct - 23 

Project Details: WEAVER SHOAL BORROW AREA SURVEY 

Fathometer Frequency :200 Survey Crew:PRW, DKN 

Draft of Fathometer : Survey Vessel :PRICUS 

GPS Mode:FIXED RTK Sea State :2'-3' 

GPS Latency : Avg. Speed of Sound:4960 

Vessel Squat : HYPACK File Information: 

Project Bench Mark : 

Bench Mark Elev and Datum: 

Bench Mark LAT/Y: 

Bench Mark LONG/X : 

Horizontal Datum:NAD 83 MD SPC 

Vertical Datum:88 

MLLW-NAVD88 Relationship : 

Line #Line Name Start Time End Time Tide Speed Heading HDOP Satellites File Name Remarks 

1WS167 08:06:06 08:19:05 -1.95 6.60 30.89 2.82 0.00 WS167.RAW Infill 

2WS167 08:19:05 08:23:47 -1.91 6.63 30.89 2.83 0.00 WS167_0001.RAWInfill 

3WS176 08:26:11 08:32:21 -2.12 6.55 210.89 2.82 0.00 WS176.RAW Infill 

4WS176 08:32:21 08:41:19 -2.11 6.57 210.89 2.75 0.00 WS176_0001.RAWInfill 

5WS157 08:42:42 08:51:19 -2.22 6.70 30.89 2.65 0.00 WS157.RAW Infill 

6WS157 08:51:19 08:55:17 -2.45 6.46 30.89 2.60 0.00 WS157_0001.RAWInfill 

7WS147 08:56:25 09:10:01 -2.44 6.42 210.89 2.30 0.00 WS147.RAW Infill 

8WS179 09:13:19 09:16:57 -2.65 6.88 30.89 2.37 0.00 WS179.RAW Infill 

9WS185 09:17:15 09:18:01 -2.53 6.82 30.89 2.36 0.00 WS185.RAW Infill 

10WS162 09:21:18 09:26:34 -2.86 6.79 210.89 4.60 0.00 WS162.RAW Infill 

11WS166 09:28:22 09:30:15 -2.28 6.65 30.89 4.45 0.00 WS166.RAW Infill 

12WS152 09:33:47 09:37:46 -2.82 6.87 30.89 4.07 0.00 WS152.RAW Infill 

13WS140 09:44:26 09:51:44 -2.53 6.25 210.89 4.14 0.00 WS140.RAW 

14WS140 09:51:44 09:59:37 -2.90 6.17 210.89 3.70 0.00 WS140_0001.RAW 

15WS140 09:59:37 10:07:02 -2.94 6.77 210.89 3.36 0.00 WS140_0002.RAW 

16WS135 10:15:18 10:23:34 -2.56 6.14 30.89 2.10 0.00 WS135.RAW 

17WS135 10:23:34 10:31:02 -2.40 6.38 30.89 2.04 0.00 WS135_0001.RAW 

18WS135 10:31:02 10:38:11 -2.25 6.30 30.89 1.97 0.00 WS135_0002.RAW 

19WS130 10:40:35 10:47:56 -2.82 6.74 210.89 2.35 0.00 WS130.RAW 

20WS130 10:47:56 10:56:01 -2.66 6.22 210.89 2.30 0.00 WS130_0001.RAW 

21WS130 10:56:01 11:03:49 -2.42 6.18 210.89 1.86 0.00 WS130_0002.RAW 

22WS125 11:05:36 11:12:55 -2.74 6.02 30.89 2.32 0.00 WS125.RAW 

23WS125 11:12:55 11:22:29 -2.59 6.24 30.89 4.61 0.00 WS125_0001.RAW 

24WS125 11:22:29 11:28:35 -2.66 6.20 30.89 4.17 0.00 WS125_0002.RAW 

25WS120 11:31:52 11:43:34 -2.49 6.48 210.89 3.44 0.00 WS120.RAW 

26WS120 11:43:34 11:49:07 -2.28 6.20 210.89 4.27 0.00 WS120_0001.RAW 

27WS120 11:49:07 11:55:30 -2.48 6.35 210.89 4.28 0.00 WS120_0002.RAW 

28WS115 11:56:58 12:04:52 -2.07 5.90 30.89 4.57 0.00 WS115.RAW 

29WS115 12:04:52 12:14:29 -2.26 5.92 30.89 4.61 0.00 WS115_0001.RAW 

30WS115 12:14:29 12:21:10 -2.34 5.86 30.89 4.90 0.00 WS115_0002.RAW 

31WS111 12:22:55 12:29:52 -2.24 6.80 210.89 4.95 0.00 WS111.RAW 

32WS111 12:29:52 12:38:42 -2.03 6.91 210.89 4.32 0.00 WS111_0001.RAW 

33WS111 12:38:42 12:44:32 -2.02 7.11 210.89 1.92 0.00 WS111_0002.RAW 

34WS106 12:51:58 12:59:02 -1.74 6.31 30.89 2.00 0.00 WS106.RAW 

35WS106 12:59:02 13:06:44 -1.40 6.33 30.89 2.18 0.00 WS106_0001.RAW 

36WS106 13:06:44 13:14:06 -1.39 6.60 30.89 1.99 0.00 WS106_0002.RAW 

37WS102 13:15:45 13:25:45 -0.92 7.05 210.89 2.11 0.00 WS102.RAW 
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Line #Line Name Start Time End Time Tide Speed Heading HDOP Satellites File Name Remarks 

38WS102 13:25:45 13:33:32 -0.93 7.03 210.89 2.21 0.00 WS102_0001.RAW 

39WS102 13:33:32 13:36:03 -0.74 7.06 210.89 2.24 0.00 WS102_0002.RAW 

WS97 13:37:28 13:44:43 -0.83 6.27 30.89 1.62 0.00 WS97.RAW 

AW41WS97 13:44:43 13:54:41 -0.62 6.45 30.89 1.66 0.00 WS97_0001.R

42WS97 13:54:41 14:00:22 -0.56 6.14 30.89 1.96 0.00 WS97_0002.RAW 

43WS93 14:02:07 14:08:35 -0.63 7.33 210.89 2.00 0.00 WS93.RAW 

AW44WS93 14:08:35 14:15:16 -0.34 6.95 210.89 2.01 0.00 WS93_0001.R

WS93 14:15:16 14:22:04 -0.47 7.55 210.89 2.00 0.00 WS93_0002.RAW 

46WS87 14:25:44 14:34:25 -0.40 6.19 30.89 1.93 0.00 WS87.RAW 

AW47WS87 14:34:25 14:43:17 0.14 6.31 30.89 1.85 0.00 WS87_0001.R

48WS87 14:43:17 14:49:50 0.03 5.96 30.89 1.78 0.00 WS87_0002.RAW 

49WS82 14:51:37 14:58:10 0.27 7.06 210.89 1.62 0.00 WS82.RAW 

AWWS82 14:58:11 15:05:03 0.39 7.05 210.89 1.84 0.00 WS82_0001.R

51WS82 15:05:03 15:11:38 0.03 7.43 210.89 1.84 0.00 WS82_0002.RAW 

52WS77 15:20:11 15:30:25 0.54 6.07 30.89 1.74 0.00 WS77.RAW 

AW53WS77 15:30:25 15:36:17 0.89 6.35 30.89 2.43 0.00 WS77_0001.R

54WS77 15:36:17 15:43:23 1.03 6.43 30.89 2.42 0.00 WS77_0002.RAW 

WS73 15:44:59 15:51:16 0.79 7.56 210.89 2.37 0.00 WS73.RAW 

AW56WS73 15:51:16 15:58:23 0.98 7.86 210.89 2.06 0.00 WS73_0001.R

57WS73 15:58:23 16:04:50 0.84 7.37 210.89 1.81 0.00 WS73_0002.RAW 

58WS68 16:06:17 16:14:03 1.05 6.05 30.89 1.84 0.00 WS68.RAW 

AW59WS68 16:14:03 16:22:31 1.05 6.25 30.89 2.07 0.00 WS68_0001.R

WS68 16:22:31 16:29:15 1.19 6.56 30.89 2.14 0.00 WS68_0002.RAW 

61WS64 16:31:12 16:37:25 1.28 7.11 210.89 2.22 0.00 WS64.RAW 

AW62WS64 16:37:25 16:46:06 2.27 6.94 210.89 2.28 0.00 WS64_0001.R

63WS64 16:46:06 16:51:02 2.29 7.46 210.89 2.30 0.00 WS64_0002.RAW 

64WS59 16:52:32 17:00:29 1.01 6.35 30.89 2.27 0.00 WS59.RAW 

AWWS59 17:00:29 17:08:12 0.87 6.33 30.89 2.60 0.00 WS59_0001.R

WS59 17:08:12 17:11:30 0.71 1.87 30.89 2.58 0.00 WS59_0002.R 

AW 

Ended line for mystery 

vibration inspection. 

67WS59 17:16:43 17:20:47 0.96 6.33 30.89 2.49 0.00 WS59_0003.RAW 

68WS55 17:26:16 17:32:43 0.85 6.87 210.89 2.34 0.00 WS55.RAW 

AW 

AW 

69WS55 17:32:43 17:40:13 0.68 6.96 210.89 2.25 0.00 WS55_0001.R

WS55 17:40:13 17:46:40 1.12 7.36 210.89 2.04 0.00 WS55_0002.R
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OBA 
eNGINEERS * SURV£YORS 

9008-0 Yellow Brick Road 

Baltimore, MD 21237 

(410) 682-5595 

Prepared By: 

Y. J,Jrt,.Jc, >I G1.1-

Hydrographic Survey Field Logs 
Body of Water: A-rLAtJ1"r:.C DC £ ~Al 

OC£A,v "-r-~.., .,,Location: 

Weather: C::::,Lf:AR 
j 

t/f-(z/FI 

Wind : §'-If k-r~ 5 
1-)-F-< 

Vessel Speed: '-1-b k-rf 

Sea State: 

,~ ocr· ~ Date: 
'3c) oWProject: "'ti€A,J~ 

Proj . No. ~o)-) : .,, 

Vessel : )'1c:-- ~ s 
Crew: -PR1/ 

bl<A.J 

Multi-Beam Survei 

File Name: }310 /CJ_ "'RAW 

Positioning System "?oSMV 

Echosounder: 'R;).. 5c,NU.,. 

Single Beam Survey 

File Name: 

Positioning System 

Echosounder: 

Boat Positioning 

Position A: x l~~bl>7-"l,o y )..t/6~g CJ. i,3 

Position B: X l~§i, lbJ.).) y ).4b'lo9.13 

s, l/fDelta AB : X y 19->o 
Position C: x 1rJ',16J. .n.. y d-t//,C,07, )o 

17. ~7Delta AC-BC: X L/.9 )- y 

Boat Positioning 

Position A: X y 

Position B: X y 

Delta AB : X y 

Position C: X y 

Delta AC-BC: X y 

Transducer Calibration Transducer Calibration 

Sound Velocity Casts Bar Check 

Time : ~c:G A Speed of Sound: l/ ~ §~•« Ti me Draft Hi Draft Lo Deoths Speed of Scyr:C 

Time : /o3( B Speed of Sound: t/9 ~,. 7 
Time: nol/ C Speed of Sound: 1./Cj 19 •'f 
Time: 1>:37 D Speed of Sound : '-/960,f 
Time : l'l,57 E Speed of Sound : l/~fK6 
Time : F Speed of Sound: 

RTK· GPS Differentia l GPS 

RTK Base : C,,4~vS"tl. Elev: Datum: ,JAi/ Z Tide Gauge : Elev: -- Datum: --

Tide Gauge: Su,JS&i" Elev: J.}/7 Da tum:~-- HOBO Launch Ti me: Recover Time: 

Time o7ol )-oJ )... Time 

Rod 3-lo ).O~ Elevation 

Water Level -D.IJ -0_II Rod 

Boat -o,o'I -0.}3 Water Level 

Comments: Vus, I i or:J:J' ff.?p--ot.., }oP,- /Jor 1-/.. t> ~ --(;./c. ?._,;, 1 1S..," SC ➔ 

&~p5 h/{J I ?n>k"fo" ;:;,..~$u 'i,_L;fl,t,s Cc>M'.P/c,-it. 
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HYDROGRAPHIC SURVEY LOG SHEET Survey #: 231019 Sheet # 1 of Date: 19 - Oct - 23 

Project Details: WEAVER SHOAL BORROW AREA SURVEY 

Fathometer Frequency :200 Survey Crew:PRW, DKN 

Draft of Fathometer : Survey Vessel :PRICUS 

GPS Mode:FIXED RTK Sea State :1'-4' 

GPS Latency : Avg. Speed of Sound:4960 

Vessel Squat : HYPACK File Information: 

Project Bench Mark : 

Bench Mark Elev and Datum: 

Bench Mark LAT/Y: 

Bench Mark LONG/X : 

Horizontal Datum:NAD 83 MD SPC 

Vertical Datum:88 

MLLW-NAVD88 Relationship : 

Line #Line Name Start Time End Time Tide Speed Heading HDOP Satellites File Name Remarks 

1WS402 08:19:25 08:26:43 -0.84 6.88 30.89 1.84 0.00 WS402.RAWGap Filling 

2WS364 08:29:34 08:37:54 0.00 0.00 210.89 0.00 0.00 WS364.RAWGap Filling. Hypack Crash 

3WS363 08:40:09 08:41:07 -1.90 7.03 30.89 1.84 0.00 WS363.RAWGap Filling 

4WS377 08:43:34 08:49:27 -1.53 6.47 30.89 1.80 0.00 WS377.RAWGap Filling 

5WS384 08:52:00 08:59:02 -1.62 6.68 210.89 1.55 0.00 WS384.RAWGap Filling 

6WS399 09:00:50 09:08:08 -1.28 6.37 30.89 1.67 0.00 WS399.RAWGap Filling 

7WS363 09:10:29 09:11:06 -1.90 6.53 210.89 1.67 0.00 WS363_0001.RAWGap Filling 

8WS312 09:13:03 09:18:41 -1.77 6.74 30.89 2.02 0.00 WS312.RAWGap Filling 

9WS328 09:20:49 09:21:46 -1.88 7.18 30.89 2.04 0.00 WS328.RAWGap Filling 

10WS331 09:24:58 09:27:48 -2.14 7.10 30.89 2.08 0.00 WS331.RAWGap Filling 

11WS273 09:28:34 09:29:37 -1.91 6.23 30.89 2.10 0.00 WS273.RAWGap Filling 

12WS273 09:29:37 09:30:12 -1.86 6.60 30.89 2.10 0.00 WS273_0001.RAWGap Filling 

13WS245 09:30:51 09:31:11 -1.93 7.03 210.89 2.11 0.00 WS245.RAWGap Filling 

14WS219 09:33:26 09:41:05 -1.98 6.02 210.89 2.87 0.00 WS219.RAWGap Filling 

15WS219 09:41:05 09:42:55 -1.94 6.90 210.89 2.89 0.00 WS219_0001.RAWGap Filling 

16WS225 09:44:00 09:45:18 -1.77 5.91 30.89 2.92 0.00 WS225.RAWGap Filling 

17WS239 09:45:38 09:50:05 -1.77 6.53 30.89 2.96 0.00 WS239.RAWGap Filling 

18WS227 09:51:04 09:52:26 -2.08 7.05 30.89 2.96 0.00 WS227.RAWGap Filling 

19WS209 09:53:34 09:54:27 -2.15 6.93 30.89 2.96 0.00 WS209.RAWGap Filling 

20WS202 09:56:03 09:56:49 -2.26 6.82 210.89 2.95 0.00 WS202.RAWGap Filling 

21WS238 09:58:07 09:58:50 -2.04 6.26 210.89 2.93 0.00 WS238.RAWGap Filling 

22WS288 10:00:19 10:00:47 -1.91 5.97 210.89 2.91 0.00 WS288.RAWGap Filling 

23WS271 10:02:09 10:02:50 -2.48 5.67 210.89 2.88 0.00 WS271.RAWGap Filling 

24WS280 10:03:31 10:05:34 -2.44 6.57 210.89 2.11 0.00 WS280.RAWGap Filling 

25WS266 10:06:38 10:08:01 -2.52 6.07 210.89 2.10 0.00 WS266.RAWGap Filling 

26WS281 10:09:31 10:11:00 -2.60 6.88 30.89 2.09 0.00 WS281.RAWGap Filling 

27WS247 10:12:43 10:13:00 -2.69 6.28 210.89 2.08 0.00 WS247.RAWGap Filling 

28WS240 10:13:00 10:15:46 -2.54 6.67 210.89 2.06 0.00 WS240.RAWGap Filling 

29WS265 10:16:42 10:17:42 -2.51 5.53 210.89 2.05 0.00 WS265.RAWGap Filling 

30WS245 10:19:05 10:19:47 -2.31 6.89 210.89 1.81 0.00 WS245_0001.RAWGap Filling 

31WS218 10:20:49 10:21:36 -2.58 6.30 210.89 1.80 0.00 WS218.RAWGap Filling 

32WS213 10:22:26 10:23:21 -2.44 6.65 210.89 1.79 0.00 WS213.RAWGap Filling 

33WS184 10:26:58 10:28:31 -2.95 5.37 210.89 1.76 0.00 WS184.RAWGap Filling 

34WS199 10:29:43 10:30:09 -2.68 6.60 210.89 1.74 0.00 WS199.RAWGap Filling 

35WS209 10:43:07 10:43:51 -2.65 6.04 30.89 2.08 0.00 WS209_0001.RAWGap Filling 

36WS333 10:46:56 10:48:14 -2.72 6.82 30.89 2.07 0.00 WS333.RAWGap Filling 

37WS332 10:49:53 10:50:36 -2.69 6.63 30.89 2.06 0.00 WS332.RAWGap Filling 



38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

Line #Line Name Start Time End Time Tide Speed Heading HDOP Satellites File Name Remarks 

WS363 10:54:30 10:55:50 -3.33 6.16 30.89 2.04 0.00 WS363_0002.RAWGap Filling 

WS199 10:56:44 10:57:10 -3.47 6.11 30.89 2.03 0.00 WS199_0001.RAWGap Filling 

WS213 10:58:12 11:00:15 -2.84 6.52 30.89 1.64 0.00 WS213_0001.RAWGap Filling 

WS220 11:00:15 11:01:05 -2.96 5.07 30.89 1.64 0.00 WS220.RAWGap Filling 

WS264 11:02:08 11:03:28 -2.83 6.11 30.89 1.64 0.00 WS264.RAWGap Filling 

WS289 11:04:05 11:04:25 -2.51 6.89 30.89 1.63 0.00 WS289.RAWGap Filling 

WS198 11:06:28 11:06:53 -2.60 7.12 30.89 1.63 0.00 WS198.RAWGap Filling 

WS225 11:11:21 11:12:38 -2.95 6.42 30.89 1.92 0.00 WS225_0001.RAWGap Filling 

WS208 11:13:35 11:14:06 -2.96 7.45 30.89 1.92 0.00 WS208.RAWGap Filling 

WS200 11:14:06 11:15:57 -2.79 7.44 210.89 1.93 0.00 WS200.RAWGap Filling 

WS50 11:23:09 11:31:32 -2.69 6.36 210.89 2.87 0.00 WS50.RAWProduction 

WS50 11:31:32 11:39:14 -2.94 6.36 210.89 2.82 0.00 WS50_0001.RAW 

WS50 11:39:14 11:45:56 -2.71 6.46 210.89 3.34 0.00 WS50_0002.RAW 

WS45 11:47:38 11:55:46 -2.47 6.91 30.89 3.46 0.00 WS45.RAW 

WS45 11:55:46 12:02:27 -2.57 6.98 30.89 3.57 0.00 WS45_0001.RAW 

WS45 12:02:27 12:08:28 -2.63 7.08 30.89 3.67 0.00 WS45_0002.RAW 

WS40 12:10:17 12:22:50 -2.48 5.93 210.89 2.76 0.00 WS40.RAW 

WS40 12:22:50 12:25:06 -2.27 6.08 210.89 2.75 0.00 WS40_0001.RAW 

WS41 12:25:06 12:33:31 -2.39 6.12 30.89 2.44 0.00 WS41.RAW 

WS36 12:39:44 12:49:56 -2.22 6.78 30.89 1.74 0.00 WS36.RAW 

WS36 12:49:56 12:55:23 -2.07 7.04 30.89 1.79 0.00 WS36_0001.RAW 

WS36 12:55:23 13:01:03 -1.89 6.79 30.89 1.98 0.00 WS36_0002.RAW 

WS32 13:08:28 13:15:14 -1.91 6.48 210.89 1.98 0.00 WS32.RAW 

WS32 13:15:14 13:23:28 -1.83 6.52 210.89 2.08 0.00 WS32_0001.RAW 

WS32 13:23:28 13:30:33 -1.49 6.62 210.89 2.15 0.00 WS32_0002.RAW 

WS27 13:32:40 13:39:00 -1.39 6.50 30.89 1.58 0.00 WS27.RAW 

WS27 13:39:00 13:46:56 -0.98 6.66 30.89 1.61 0.00 WS27_0001.RAW 

WS27 13:46:56 13:53:17 -0.91 7.07 30.89 1.63 0.00 WS27_0002.RAW 

WS23 13:59:07 14:06:17 -1.31 6.44 210.89 2.00 0.00 WS23.RAW 

WS23 14:06:17 14:14:38 -1.19 6.24 210.89 2.01 0.00 WS23_0001.RAW 

WS23 14:14:38 14:22:37 -1.07 6.23 210.89 1.98 0.00 WS23_0002.RAW 

WS18 14:24:42 14:32:35 -0.68 6.48 30.89 1.91 0.00 WS18.RAW 

WS18 14:32:35 14:39:39 -0.36 6.79 30.89 1.85 0.00 WS18_0001.RAW 

WS18 14:39:39 14:46:15 -0.70 7.07 30.89 1.78 0.00 WS18_0002.RAW 

WS14 14:48:29 14:55:36 -0.74 6.40 210.89 1.61 0.00 WS14.RAW 

WS14 14:55:36 15:03:14 -0.53 6.51 210.89 1.85 0.00 WS14_0001.RAW 

WS14 15:03:14 15:10:42 -0.71 6.61 210.89 1.76 0.00 WS14_0002.RAW 

WS9 15:14:19 15:21:37 -0.20 7.03 30.89 2.23 0.00 WS9.RAW 

WS9 15:21:37 15:28:01 -1.02 6.87 30.89 2.42 0.00 WS9_0001.RAW 

WS9 15:28:01 15:34:57 0.71 7.81 30.89 2.43 0.00 WS9_0002.RAW 

WS5 15:41:44 15:49:52 0.32 6.13 210.89 2.35 0.00 WS5.RAW 

Gap Fill 

Gap Fill 

Gap Fill 

Gap Fill 

Gap Fill 

XLines 

WS5 15:49:52 15:56:52 0.28 6.54 210.89 2.05 0.00 WS5_0001.RAW 

WS5 15:56:52 16:04:37 0.23 5.74 210.89 1.83 0.00 WS5_0002.RAW 

WS84 16:15:28 16:16:37 0.50 7.21 30.89 2.05 0.00 WS84.RAW

WS133 16:19:04 16:24:25 0.68 5.95 30.89 2.13 0.00 WS133.RAW

WS123 16:26:39 16:28:43 0.34 6.17 210.89 2.18 0.00 WS123.RAW

WS118 16:29:51 16:30:25 0.47 7.47 210.89 2.20 0.00 WS118.RAW

WS85 16:33:28 16:34:15 0.43 7.24 30.89 2.23 0.00 WS85.RAW

XL6 16:42:56 16:50:50 0.70 6.67 120.70 2.30 0.00 XL6.RAW 

XL6 16:50:50 16:55:26 0.70 6.40 120.70 2.28 0.00 XL6_0001.RAW 

XL5 16:58:28 17:04:54 1.18 6.68 300.70 2.60 0.00 XL5.RAW 

XL5 17:04:54 17:11:08 1.29 6.45 300.70 2.55 0.00 XL5_0001.RAW 



Line #Line Name Start Time End Time Tide Speed Heading HDOP Satellites File Name Remarks 

90XL4 17:14:06 17:20:13 0.98 6.77 120.70 2.45 0.00 XL4.RAW 
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