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Introduction

This Technical Memorandum documents the activities and findings for the side-scan sonar
investigation in support of a Site Inspection (SI) at the Tangier Island Target site associated
with Naval Air Station (NAS), Oceana, Virginia Beach, Virginia.

Under NAVFAC CLEAN Contract N62470-08-D-1000, Contract Task Order (CTO) WEO03,
CH2M HILL is tasked with conducting an SI to evaluate the potential presence of munitions
and explosives of concern (MEC) at this site. The scope of the SI includes the collection of
bottom feature data for the target areas, including side-scan sonar imagery.

The objective of the side-scan sonar investigation was to confirm hard target locations and
to identify potential areas of concern where debris or other materials may be protruding
from the seafloor that could tangle and foul equipment used during future underwater
geophysical investigations. The side-scan sonar survey data collection, processing and
interpretation were performed by Sonographics, Inc. of Walton Manors, Florida, under
subcontract to CH2M HILL.

Site Description/Background

The Tangier Island Target Site is an off-installation, other-than-operational water range that
consists of multiple former hard targets utilized for air-to-ground training exercises. There
are currently four hard targets assumed to be located at the site. The total site area
encompasses approximately 18,095 acres. However, only a portion of this area is being
investigated as part of the SI. The primary focus of the SI will be on the known hard target
locations (Figure 1) and will include a 1000-yard radius investigation area around each
target. This investigation area was selected to encompass the known hard target locations.
The San Marcos Wreck target was not included in this investigation because it has already
been investigated by a separate contractor as part of a National Oceanic and Atmospheric
Administration (NOAA) project. The results of the NOAA investigation however, are briefly
discussed in this report, as they pertain to the SI activities.
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According to the Preliminary Assessment (PA) (Malcolm Pirnie, 2008), the targets consisted
of two scuttled cargo ships located 2,800 yards west of Tangier Island in the Chesapeake
Bay, approximately 65 miles north of Norfolk, Virginia.

The range was reportedly used from approximately 1970 until 1996 for aerial bombardment
and rocketry training. Records from 1993 through 1996 indicate practice rockets and bombs
were used at the site (primarily 25 pound bombs). Use of the training range was stopped in
July 1996 because range procedures cited in the Code of Federal Regulations (CFR) could
not be met. The site is currently not in use by the Navy, but commercial and recreational
fishing occur in the vicinity of the target areas. Numerous crab pot buoys were evident at
the site during the site reconnaissance in May 2009. Additionally, the air space over the
target (R-6609) is restricted for aerial training by the Navy.

Investigation Activities

A side-scan sonar investigation was conducted to confirm hard target locations and to
identify potential areas of concern where debris or other materials may be protruding from
the seafloor. Details of the equipment, approach, methods, operation procedures, results
and quality control methods are presented in the side-scan sonar subcontractor report
(Attachment 1).

The following is a summary of the events associated with the investigation:

e April 19, 2010: A safety meeting was held in Onancock, Virginia, and attended by Adam
Forshey of CH2M HILL, Rick Horgan of Sonographics and Mark Crockett (the captain of
the survey vessel Joyce Marie II).

e April 20- 23, 2010: The side-scan sonar investigation was performed. The area
investigated (see Figure 2) consisted of two rectangular areas around the CFR identified
target and the two “Navy Targets” identified on NOAA Nautical Charts.

Results

Side-scan sonar imagery and data collected during the site investigation has been used to
identify hard target locations and potential obstructions that may interfere with future DGM
operations. Objects detected that were larger than 24-inches cubed were identified as
contacts (Figure 3). Three known potential hard target locations were investigated,
including the two “Navy Targets” and CFR identified target (Figure 4). The coordinates,
dimensions, and descriptions are listed below and summarized in Table 1.

e Navy Target West: The target is located in Target Area 2 and is located at 37° 48.5725" N,
76° 01.7849° W or at Universal Transverse Mercator (UTM)! coordinates E1343025,
N13730888. The approximate dimensions are 442 feet long in a northeast-southwest
alignment and 72 feet wide. Parts of the structure are still protruding from the water.

1 North American Datum (NAD) 83, meters
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e Navy Target East: The target is located in Target Area 2 is located at 37° 48.4856" N, 76°
01.5524" W or at UTM coordinates E1344143, N13730349. The approximate dimensions
are 116 feet long in a northeast-southwest alignment and 67 feet wide. There is a day
marker adjacent to this wreck.

e CFR Target (CFR Target): The target is located at 37° 47.9344" N, 76° 03.7885" W or at
UTM coordinates E1333341, N13727125. The approximate dimensions are 470 feet long
in an east-west alignment and 79 feet wide. Parts of the structure are still protruding
from the water.

TABLE 1
Tangier Island Target Coordinates as Depicted on the Sonar Mosaic

Target Name W. Longitude N. Latitude Easting* Northing* Dimensions
Navy Target West ~ 76° 01’ 47.09” 37°48’34.35" 1343025 13730888 442 x 72 feet
Navy Target East 76° 01’ 33.14” 37°48'29.14” 1344143 13730349 116 x 67 feet
CFR Target 76° 03 47.31” 37°47 56.06” 1333341 13727125 470 x 79 feet

* Universal Transverse Mercator, North American Datum (NAD) 83, meters

The side-scan activities included 200 percent bottom coverage of the identified areas of
concern (1,920 acres). Objects identified as equal as or greater than the size of a crab pot
(assumed dimensions of 24 inches cubed) were considered a contact. In summary, 528
contacts were identified in the vicinity of the Navy Targets (Target Area 2), while 1,099
contacts were identified in the vicinity of the CFR cited target (Target Area 1). The side-scan
sonar imagery of the contacts identified in Target Areas 1 and 2 is presented in Figure 3. The
majority of contacts are believed to show evidence that they are related to the bombing
range due to the north and south patterns concentrated throughout the wreck sites.

Detailed side-scan sonar imagery of the contacts found in Target Areas 1 and 2 are
presented in the figures listed below:

o Figure 5: Navy Target West and East with identified contacts
e Figure 6: CFR Target with identified contacts

Detailed side-scan sonar imagery of the NOAA investigation of the San Marcos area is
presented in the figures listed below:

e Figure 7: NOAA side-scan sonar area
o Figure 8: NOAA side-scan sonar area with identified contacts
e Figure 9: San Marcos wreck area

Additional information regarding the NOAA side-scan sonar survey and results can be
found in the NOAA Descriptive Report? (not included as part of this document).

It was noted during the side-scan investigation of the CFR target that additional contacts
were identified further south outside the Primary Target 1 search box. Some of these
contacts are also identified in the NOAA reports as shown in Figure 8.

2Survey: H12044 Descriptive Report, Southern Chesapeake Bay, Virginia. December 2009
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Conclusions

The three known potential hard target locations (Navy Target West, Navy Target East and
the CFR Target) were investigated during the side-scan sonar investigation. The results of
the survey confirmed remnants of three hard targets within the investigation area (remnants
were also identified at the San Marcos Wreck during the NOAA investigation). It is possible,
but has not yet been confirmed that the two larger targets identified (Navy Target West and
CFR Target) may be the two scuttled cargo ships which were identified in the PA.
Additional investigation would be necessary to confirm the origin of the targets.

There are a significant number of contacts that were identified in the vicinity of each of the
identified hard targets. The pattern of the majority of contacts identified around the targets
indicate that, if they are related to the bombing range activities , the bombers flew primarily
in a north-south orientation, which is perpendicular to the east-west alignment of the
targets. Based on the results of the investigation, these targets are considered navigational
hazards to vessels that have impaired or lacking navigational skills or tools. While the two
larger targets (the CFR Target and Navy Target West), are still exposed at the surface in a
few places, they are difficult to see and could be easily missed, especially in bad weather.
All three targets, as well as the San Marcos wreck to the south, will be included in the
upcoming DGM investigation.
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Introduction

SONOGRAPHICS, INC. has completed an underwater geophysical survey. The purpose of
the survey is a Preliminary Site Assessment/Site Inspection at the Tangier Island Target Site
offshore Tangier Island, Virginia. This report describes the plan of work, the
implementation of the plan and the results obtained. The statement of work was issued on
October 21, 2009. The following section includes the pertinent excerpts.

A. Initial Goal & Project Plan
A-1: Site Description/Background

The Tangier Island Target Site is an off-installation water range that consists of multiple
former hard targets utilized for air-to-ground training exercises, see Figure 1 (attached). The
total site area encompasses approximately 18,750 acres. However, only a portion of this
area, a 0.9 kilometer radius around three known potential hard target locations, was
investigated during this side-scan investigation. According to the Preliminary Assessment
(PA), the targets consisted of two scuttled cargo ships located 2.56 kilometers west of
Tangier Island in the Chesapeake Bay, approximately 104.6 kilometers north of Norfolk,
Virginia.

The locations of these targets are identified on the NOAA nautical charts

(http:/ /www.charts.noaa.gov/OnLineViewer/12225.shtml) and on Figure 2 (attached). The
two northern-most hard targets (possibly the scuttled cargo ships referenced in the PA) are
identified as “Navy Targets” on the nautical charts. These targets are located in
approximately 4.5 meters of water. The third target (the center point of the prohibited area
identified on the nautical chart) is identified in 33 Code of Federal Regulations (CFR)
334.210, and it is located just west of the “Navy Targets.” This target is a scuttled ship
located in approximately 4.5 meters of water; some features of this ship still protrude from
the water surface (Photograph 1). Photograph 2 is an image taken from the PA that depicts
the condition of one of the hard targets when it was still intact (date unknown). The fourth
and southern-most target is identified as the San Marcos wreck on the NOAA nautical
charts and is located in 9 meters of water. This target (the San Marcos Wreck) was not
included as part of the scope performed by this contract. The approximate location of the
three targets of concern can be seen on the NOAA nautical chart identified above or in
Figure 2 (attached). Approximate coordinates for each target are provided in Table 1 below.

TABLE 1
Tangier Island Target Coordinates are North American Datum 1983 (NAD 83)
Universal Transverse Mercator (UTM), North Zone 18, meters.

Target Name UTM Easting Coordinate UTM Northing Coordinate
409335 4185234
“Navy Targets”
409771 4184859

Primary Target 406386 4183973
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PHOTOGRAPH 1
Target Remnants, Helicopter Tour May 12, 2009

PHOTOGRAPH 2
Target from PA
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The range was used from approximately 1970 until 1996 for aerial bombardment and
rocketry training. Records from 1993 through 1996 indicate practice rockets and bombs were
used at the site (primarily 11.3 kilograms in size). Use of the training range was stopped in
July 1996 because range procedures cited in the CFR could not be met. Possible munitions
used at this site include practice bombs, air-to-surface rockets, and associated spotting and
witness charges. The site is currently not in use by the Navy, but commercial and
recreational fishing occur in the vicinity of the target remnants. Numerous crab pot buoys
were evident at the site during the site reconnaissance in May 2009. Additionally, the air
space over the target (R-6609) is restricted for aerial training by the Navy.

The Statement of Work as issued by CH2M HILL is included as Attachment A.

A-2: Work Plan

After Sonographics, Inc. was selected as the subcontractor by CH2M HILL, task 1 was the
submittal and acceptance of the Work Plan and Activity Hazard Analysis (AHA). The Work
Plan (Attachment B) was then submitted and subsequently accepted on Jan. 28, 2010. The
AHA (Attachment C) was accepted by CH2M HILL on Feb. 24, 2010.

B. Equipment

B-1: Navigation System

The Differential Global Positioning System (DGPS) employed on this survey was the
Trimble model DSM-232. It is a 12 channel survey quality unit that receives the Coast Guard
Beacon transmitted differential corrections to provide sub meter positions. The brochure for
the DSM-232 is included in Attachment D.

B-2: Side-Scan Sonar System

The Side-Scan Sonar System employed on this survey was the EdgeTech 4200-FS digital
“chirp” simultaneous dual frequency unit. This unit is the stainless steel model and employs
the 300 kHz and 600 kHz frequencies. The survey was conducted using the HDM (High
Definition Mode). The brochure for the 4200-FS is included in Attachment E.
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EdgeTech 4200-FS Side-Scan Sonar System

C. Methodology
C-1: Mobilization

Weather services with 7-day models and forecasts were monitored until a promising
weather window was predicted in the survey area. On April 18, 2010 the operator and
equipment transited to Onancock, VA, where on April 19, 2010 a safety meeting was held.
The safety meeting was attended by Adam Forshey of CH2M HILL, Rick Horgan of
Sonographics, Inc. and Mark Crockett the captain of the survey vessel Joyce Marie 11
(Attachment F). The vessel was mobilized with the Trimble DSM-232 DGPS System, the
Navigation Computer with Hypack software and the EdgeTech 4200-FS Side-Scan System
(above photo). A remote monitor driven by the Hypack computer was installed as a helm
display to guide the helmsman through the project grids. The Hypack program was
preloaded with the project grids and background files. The Hypack program was set up to
receive the DGPS antenna positions and output the side-scan tow-fish positions to the side-
scan topside computer. A test line was set up for the transit from Onancock to Tangier
Island. After getting underway the side-scan tow-fish was deployed and the test line was
run to establish that all systems were functioning and ready to start the survey. The offsets
from the antenna to the transducers on the tow-fish were measured and entered into
Hypack software. After making these entries, the positions of the antenna and the tow-fish
were monitored on the display to confirm that they were positioned properly. As the vessel
docked at Tangier Island a piling was selected as a reference point to verify the repeatability
and integrity of the DGPS and grid data.
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C-2: Survey

On April 20, 2010, following a safety check on board the vessel Joyce Marie II at 07:19, the
Float Plan (Attachment G) was implemented. Survey operations commenced at 08:13. The
sea state started at 0.3-0.6 meters from the northwest and improved to nearly flat by mid-
day. The first survey line was at the southwest edge of the grid, surrounding target 1 as
depicted in the statement of work excerpt above. The grid was set up with lines 30 meters
apart. The survey was run such that every third line was skipped. This method allowed the
nadir under the tow-fish to be covered by an adjacent line and provided overlap to cover
more than 200% of the bottom with the high frequency channels. The survey was conducted
with the low frequency channels of the side-scan set at the 75 meter range and the high
frequency at the 50 meter range. This allowed the operator to monitor the adjacent lanes for
hazardous targets which might obstruct our progress or present a danger to our vessel. We
did in fact detect target 1 near the center of the grid and marked the extents on our grid. We
discovered that it was 143 meters long. It was aligned east-west across our grid lines which
were aligned northwest-southeast. This required us to stop our survey lines that would take
us through the target and continue them on the opposite side. A new grid was setup in
Hypack in the east-west alignment based on the detected extents. The new grid was
surveyed starting at a safe distance from the wreck and working closer with each line until
the entire side of the wreck was mapped. This step was repeated on the opposite side until
there was sufficient data to map the circumference of the wreck. After mapping the wreck
and filling in the partial lines leading up to it, the survey continued toward the northeast
side of the grid until 19:13. It was observed that most of the targets associated with the
bombing range were concentrated in a north-south pattern that was centered on the wreck.
As indicated on the Float Plan, we returned safely to the dock at 19:35 with no safety issues
to report for April 20, 2010.

On the morning of April 21, the winds were strong from the South and the survey was
postponed until the wind subsided at 13:30. Following the safety check, the Float Plan was
implemented at 14:10. The continuation of the target 1 survey grid occurred at 14:53. The
target 2 grid was started at the southwest edge at 16:10. The wind became strong again from
the southwest and the sea state started to adversely affect the data and the survey was
aborted at 16:30. As indicated on the Float Plan, we returned safely to the dock at 16:53 with
no safety issues to report for April 21, 2010.

On April 22, 2010, the Float Plan was implemented at 06:51 following a safety check of the
vessel. The survey of the target 2 grid continued on April 22nd at 07:11 with 0.3-0.6 meter
seas from the northwest that improved to nearly flat by mid-day. The procedure was the
same as in grid 1 as the first large target was encountered near the center of the grid. It was
aligned southwest-northeast across the grid and a new northeast-southwest grid was set up
around it as well. This target was approximately 135 meters long and 22 meters wide. The
second smaller target was encountered further east and south of the larger target and a
small grid was set up around it as well. The second target was approximately 35 meters by
20 meters and there is a day marker adjacent to it. After mapping the wrecks and filling in
the partial lines the survey continued toward the northeast side of the grid until 18:47. The
same north-south pattern of concentrated targets through the wrecks was observed. As
indicated on the Float Plan, we returned safely to the dock at 19:02 with no safety issues to
report for April 22, 2010.
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April 23, 2010, a safety check was completed, and the Float Plan was implemented at 07:06.
The survey continued on April 23rd at 07:21 with 0.3-0.6 meter seas from the Northwest
dropping to 0.3 meters by mid morning but increasing to 0.6 meters by noon. The target 2
grid was completed at 10:43. Additional lines were then run in target area 1 to fill in possible
gaps in the high frequency 200% coverage due to drifting off line in opposite directions on
adjacent lines. The last survey line was completed at 12:14. As indicated on the Float Plan,
we returned safely to the dock at 12:58 with no safety issues to report for April 23, 2010.

C-3: Data Processing and Interpretation

The side-scan data was recorded as native EdgeTech (jsf) files and Triton Extended Format
(.xtf) files to hard disk on the computer and backed up on external hard drives. The
individual line files were imported into the Chesapeake Technologies SonarWizMap
program where they were smoothed navigationally and adjusted with time variable gain
and bottom tracking. The water column was removed, and they were cut and pasted
electronically to form georeferenced tiff images smaller than 100 megabytes each. Targets
were marked, measured and added to a target report containing 528 targets in target area 1
and a target report containing 1,100 targets in target area 2.

Area 1
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Area 2

D. Results

D-1: Summary of Work Performed

The vast majority of the targets appear to be related to the bombing range, and they are
aligned in a pattern that is concentrated through the wreck sites extending predominantly
north and south. The target ship in target area 1 (Primary Target) is located at UTM
406403E, 4184036N. The approximate dimensions are 143 meters long in an east-west
alignment and 24 meters wide. Parts of the structure are still protruding from the water. The
navy target ship in target area 2 (Navy Target 2A) is located at UTM 409356, 4185183. The
approximate dimensions are 135 meters long in a northeast-southwest alignment and

22 meters wide. Parts of the structure are still protruding from the water. The target barge in
target area 2 (Navy Target 2B) is located at UTM 409696E, 4185019. The approximate
dimensions are 35 meters long in a northeast-southwest alighment and 20 meters wide.
There is a day marker adjacent to this wreck.

TABLE 2
Tangier Island Target Coordinates as Depicted on the Sonar Mosaic
Target Name Easting Northing Dimensions
Navy Target 2A 409356 4185183 135 x 22 meters
Navy Target 2B 409696 4185019 35 x 20 meters
Primary Target 1 406403 4184036 143 x 24 meters

Eastings and Northings are NAD 83, U.T.M. North, Zone 18, Meters
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E. Quality Control
E-1: Navigation System Validation

The piling closest to the DGPS antenna when the vessel was in its” slip at Tangier Island was
chosen as a reference point. The dock was depicted on the electronic NOAA chart that had
been preloaded into the Hypack program. The position recorded matched the position
within the slip opposite the piling on the chart. The position of the antenna was 183
centimeters from the piling with the vessel in the slip and was recorded just prior to getting
underway on each survey day and upon arrival at the end of each survey day. The
geographic position (Lat. Lon.) and NAD83 UTM North Zone 18 - Meter coordinates were
recorded each time. Table 3 displays the positions as recorded. All positions were within
0.385 meters of the average of all the positions. Table 4 displays the X, Y positions as
converted from the geographic positions.

TABLE 3
Positions as Recorded
Date Time X Y Dx Dy
4/20/2010 07:03 412565.504 4187393.724 -0.058 0.082
4/20/2010 19:34 412565.484 4187393.787 -0.078 0.145
4/21/2010 14:08 412565.715 4187393.411 0.153 -0.231
4/21/2010 16:52 412565.869 4187393.467 0.307 -0.175
4/22/2010 06:45 412565.177 4187393.707 -0.385 0.065
4/22/2010 19:01 412565.789 4187393.775 0.227 0.133
4/23/2010 06:50 412565.484 4187393.787 -0.078 0.145
4/23/2010 12:56 412565.474 4187393.482 -0.088 -0.160
Avg X Avg Y
412565.562 4187393.642

X =NAD83 UTM North Zone 18, meters easting coordinate.

Y = NAD83 UTM North Zone 18, meters easting northing coordinate.

Dx = The difference in meters from the recorded easting to the average (Avg X) of all the recorded eastings.
Dy = The difference in meters from the recorded northing to the average (Avg Y) of all the recorded northings.
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TABLE 4
X, Y Positions as Converted from the Geographic Positions
Date Time Lat 37° Lon 75° X Y Dx Dy

4/20/2010 07:03 49.7866 59.6138 412565.447 4187393.643 -0.220 0.002
4/20/2010 19:34 49.7867 59.6138 412565.449 4187393.828 -0.218 0.187
4/21/2010 14:08 49.7865’ 59.6135’ 412565.885 4187393.454 0.218 -0.187
4/21/2010 16:52 49.7865’ 59.6135’ 412565.885 4187393.454 0.218 -0.187
4/22/2010 06:45 49.7866’ 59.6138 412565.447 4187393.643 -0.220 0.002
4/22/2010 19:01 49.7867 59.6135’ 412565.889 4187393.824 0.222 0.183
4/23/2010 06:50 49.7866’ 59.6137 412565.594 4187393.642 -0.073 0.001
4/23/2010 12:56 49.7866’ 59.6136’ 412565.741 4187393.640 0.074 -0.001

Avg X Avg Y
412565.667 4187393.641

X =NAD83 UTM North Zone 18, meters easting coordinate.

Y = NAD83 UTM North Zone 18, meters easting northing coordinate.

Dx = The difference in meters from the recorded easting to the average (Avg X) of all the recorded eastings.
Dy = The difference in meters from the recorded northing to the average (Avg Y) of all the recorded northings.

The day marker at the Target 2b site also matched the electronic chart position, however, we
were unable to come as close as the dock piling and measure it precisely. Its” position in the
mosaic (409711.836E, 4185023.177N) is within 2.4 meters of the NOAA Chart position
(409711.076E, 4185020.781N).

E-2: Side-Scan Sonar System Validation

Several unique targets were selected for confidence checks of the sonar. Those targets were
listed in the Quality Control target report (Attachment H) that was submitted with the
preliminary data. Targets 1-3 and 1-4 in that report show images of the same round target
from two independent passes. The positions listed with them have layback, heading and
latency issues due to the navigation not being smoothed in the Discover program and an
inadvertent layback setting in that program. The saved raw data did not have these issues as
it was already corrected for offsets and the smoothing done by the SonarWizMap program
provided accurate positions in the mosaic. The mosaic position for this target is 406399E,
4182980N. Both of these target detections plotted the target 40 meters distant from the Al-
28NW track-line. Both were detected on the starboard side of the tow-fish confirming that
the velocity setting for the range of the sonar on the starboard channel was correct.

Targets 1-11 and 1- 12, in that report present images of a common target from the port side
of the tow-fish. The mosaic position of this target is 406408E, 4182978N. Both targets were
plotted 34 meters from the A1-57SE track-line confirming that the velocity setting for the
range of the sonar on the port channel was correct.
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E-3: Navigation System Quality Control

The DGPS receiver was set to mask satellites below 8° above the horizon. The age limit of
pseudo-range corrections was set to 20 seconds such that if the limit were exceeded, the
DGPS data string would report “stand alone” vs. “differential” position to the Hypack
computer. The Hypack computer was set to show an alarm and ignore non-differential
positions. The Horizontal Dilution of Position (HDOP) alarm was set at 2.5 and the number
of satellites alarm was set at 5. During the survey of both Target areas none of the alarms
were activated. These parameters were frequently monitored visually and always read as
acceptable. The HDOP, number of satellites and DGPS mode were all continuously recorded
in Hypack throughout the survey.

E-4: Side-Scan System Quality Control

Maintenance and calibration checks were performed immediately prior to mobilization. Wet
tests were performed at mobilization and on the morning of the first survey day. Confidence
checks were made using the targets in the Quality Control report (Attachment H). These
targets were collected daily by the EdgeTech Discover program by right clicking on a target.
The target image displayed in the Quality Control report is then generated and saved to
disk. The sonar output was continuously monitored for interference with data quality. Some
minor sea state, surface clutter and thermal effects were observed during the course of the
survey. The sea state became too big an issue on day 2, when the operation was aborted at
16:20 on April 21st. The tow-fish position was displayed on the screen for both the helmsman
and the sonar operator. The distance off line, which was prominently displayed, was the full
time task of the helmsman to keep it within 8 meters of the track-line. The track-lines were
reviewed at the end of each day to determine if any gaps needed to be covered. Several
intermediate lines were run on the final day to fill in any areas that looked like potential
gaps in the 200+ % high frequency coverage. The longer range setting of the low frequency
channels provided a backup coverage insurance as that frequency was providing 50% more
coverage (300+ %) than the high frequency.

While there was a current encountered it did not adversely affect the sonar as it was always
from the northwest and did not cause yawing or crabbing of the tow-fish.

F. Conclusions

All the main targets at the center of the search boxes are dangerous navigational hazards to
vessels that have impaired or lacking navigational skills or tools. While the two larger
targets (Primary 1 and Navy Target 2A), are still exposed in a few places they can still be
easily missed especially in bad weather. They will likely not remain exposed for long.

The vast majority of the targets mapped appear to be associated with the bombing range.
None appear to be hazards to navigation. The approaches by the bombers were apparently
from the north or south as the anomalies are scattered more in those directions than east or
west from the target ships. That may be because the ships are generally aligned east to west.
It was noted that there are apparent bombing range targets further south outside the
Primary 1 search box. Those were encountered in the turns made south of that area.
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Attachment A: Statement of Work

Statement of Work/Technical Specifications
Side-scan Sonar of Tangier Island Targets

Revision 1

Site Inspection

Tangier Island Target Site
Naval Air Station, Oceana

Virginia Beach, VA

Contract Task Order WE03

Introduction

CH2M HILL is requesting a proposal to perform side-scan sonar activities in support of a
Site Inspection at the other-than-operational Tangier Island water range associated with
Naval Air Station (NAS), Oceana, Virginia Beach, VA.

Site Description/Background

The Department of the Navy has issued Contract Task Order (CTO) WE03 to CH2M HILL
to conduct a site inspection (SI) to evaluate the potential presence of munitions and
explosives of concern (MEC) at the Tangier Island Target Site, a former bombing range
associated with NAS Oceana (Figure 1). The scope of the SI includes the collection of
bottom feature data for the target areas, including side-scan sonar imagery. The objective of
the investigation is to confirm hard target locations and to identify potential areas of
concern where debris or other materials may be protruding from the seafloor surface that
could tangle and foul equipment used during future underwater geophysical investigations.
The side-scan sonar activities will be used to identify items which are proud of the sediment
surface at and near known target areas. A description of each of the target areas within the
Tangier Island Target Site is presented below.

Tangier Island Target Site

The Tangier Island Target Site is an off-installation water range that consists of multiple
former hard targets utilized for air-to-ground training exercises. The total site area
encompasses approximately 18,750 acres. However, only a portion of this area, a 1,000-yard
radius around three known potential hard target locations, will be investigated during this
side-scan investigation. According to the Preliminary Assessment (PA), the targets
consisted of two scuttled cargo ships located 2,800 yards west of Tangier Island in the
Chesapeake Bay, approximately 65 miles north of Norfolk, Virginia. However, there are
currently four hard targets assumed to be located at the site. The locations of these targets
are identified on the NOAA nautical charts



(http:/ /www.charts.noaa.gov/OnLineViewer/12225.shtml) and on Figure 2 (attached).

The two northern-most hard targets (possibly the scuttled cargo ships referenced in the PA)
are identified as “Navy Targets” on the nautical charts. These targets are located in
approximately 10-15" of water. The third target (the center point of the prohibited area
identified on the nautical chart) is identified in 33 CFR 334.210 (Attachment 1) and is located
just west of the “Navy Targets”. This target is a scuttled ship also located in approximately
10-15" of water; some features of this ship still protrude from the water surface (Photograph
1). Photograph 2 is an image taken from the PA that depicts the condition of one of the hard
targets when it was still in tact (date unknown). The fourth and southern-most target is
identified as the San Marcos wreck on the NOAA nautical charts and is located in 24-29" of
water. This target (the San Marcos Wreck) will not be included as part of this scope of work.
The approximate location of the three targets of concern can be seen on the NOAA nautical
chart identified above or in Figure 2 (attached). Approximate coordinates for each target are
provided in Table 1 below.

Photograph 1 - Target Remnants, Helicopter Tour May 12, 2009
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Photograph 2 - Target from PA

Table 1 - Tangier Island Target Coordinates

Target Name Longitude Latitude
76° 01" 48” 37° 48’ 36”
“Navy Targets”
76° 01" 30” 37°48 24”7
Primary Target 76° 03’ 48”7 37° 47 54”




The range was used from approximately 1970 until 1996 for aerial bombardment and
rocketry training. Records from 1993 through 1996 indicate practice rockets and bombs were
used at the site (primarily 25 Ibs in size). Use of the training range was stopped in July 1996
because range procedures cited in the Code of Federal Regulations (CFR) could not be met.
Possible munitions used at this site include practice bombs, air-to-surface rockets, and
associated spotting and witness charges. The site is currently not in use by the Navy, but
commercial and recreational fishing occur in the vicinity of the target remnants. Numerous
crab pot buoys were evident at the site during the site reconnaissance in May 2009.
Additionally, the air space over the target (R-6609) is restricted for aerial training by the
Navy.

Task 1: Pre-Mobilization Planning Documents

The SUBCONTRACTOR shall provide a work plan document and Standard Operating
Procedures (SOPs) for conducting the side-scan sonar work. The document shall be
provided in electronic format (MS Word or ASCII text) within two weeks of subcontract
award and will detail the procedures for conducting site activities, operation of equipment
to be used, QC procedures for equipment, and data generation/deliverables.

The subcontractor shall perform quality control per applicable QC tests. Applicable QC tests
for the system used by the SUBCONTRACTOR must be described in the proposal document.
Acceptance criteria for each test must also be specified in the proposal.

The SUBCONTRACTOR will also prepare an Activity Hazard Analysis (AHA) for each
recognized significant task/operation for review by the CH2M HILL Health and Safety
Manager. In an effort to improve the standard of safety on CH2M HILL projects all
contractors will be required to submit an Activity Hazard Analysis (AHA) for work being
performed. This analysis will include a detailed list of all activities that will be conducted to
complete the scope of work, the hazards associated with each activity and the measures put
in place to minimize these hazards.

CH2M HILL will assist contractors by providing samples of AHAs (if requested),
definitions, explanations and some general guidance on how to complete this task.

Work may not begin until the AHA has been reviewed and accepted by CH2M HILL.

Task 2: Mobhilization/Demobilization

The SUBCONTRACTOR shall arrange for mobilization of all necessary personnel and
equipment, including the side-scan equipment and boat, to the Tangier Island Target Site for
use on the project. The SUBCONTRACTOR shall identify where boat access will occur for
investigation of each target location. Following contract award to the successful bidder,
planning for equipment and personnel mobilization activities should commence as soon as
notice-to-proceed is provided by CH2M HILL. Following completion of the tasks described
below, the SUBCONTRACTOR shall be responsible for demobilizing its crew and
equipment from each site.

The SUBCONTRACTOR shall be responsible for transportation to and from the boat launch
site, equipment storage during non-working hours, and lodging should all be included in
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the Mob/Demob costs. Office and storage facilities will NOT be provided by CH2M HILL
or NAVFAC.

Task 3: Side-scan Sonar of Target Areas

The SUBCONTRACTOR shall provide all personnel and equipment necessary for
performing the side-scan of the designated areas of the Tangier Island Target Site. The focus
of the Site Investigation shall be the suspected hard target locations and a 1,000-yard radius
surrounding each of the hard targets. Therefore, for the purposes of the side-scan activities,
the area of concern will be approximated as a square around each of the targets (see Figure
2). The total area of concern for the side-scan activities is approximately 1,920 acres. The
boundaries of the area to be investigated are identified on Figure 2 and have been provided
separately as GIS Shapefiles. The target locations identified in Table 1 and on Figure 2 are
approximate (based upon NOAA Nautical Charts and 33 CFR 334.210); however the
boundaries of the investigation will not be changed. Investigation of the proposed area will
be used to confirm the location of any remaining hard targets.

The SUBCONTRACTOR shall provide complete bottom coverage of the identified areas of
concern (1,920 acres) to a resolution capable of locating objects similar in size (or larger than)
a crab pot (assume dimensions of 24” length, 24” width, and 24” height). Estimated costs
and schedule for performing the side-scan activities should take into consideration the
water depth in the areas to be inspected. Mapping accuracy must be sufficient to identify
the location of any obstructions (similar in shape and size as noted above) identified during
the side-scan activities. Additionally, data provided should be of such a quality that an
image can be generated to identify the location of obstructions and areas of concern.

SUBCONTRACTOR must include the proposed accuracy of the equipment, describe the
instrumentation to be used, provide a description and limitations of the proposed
equipment, provide Standard Operating Procedures for equipment use and Quality Control
checks to confirm equipment functionality, and the methodology proposed.

All production data, including initial data imaging, contact positions, and QC data are to be
processed, interpreted and delivered to the CH2M HILL Project Geophysicist within five
days of data collection. The deliverable must include georeferenced tiff images appropriate
for import into Geographic Information System software. Images must be broken into
blocks of no greater than 100 megabytes each.

Task 4: Data Processing and Reporting

Within 30 days of the completion of survey activities the SUBCONTRACTOR shall provide
the CH2M HILL project manager all final side-scan maps, supporting interpretations, and a
narrative description of the field activities that includes data collection methodology,
processing, interpretation, and results. The files shall be delivered in hard copy and
electronic format on CD. All text files should be delivered in Microsoft Word 6.0 or higher
format. The following sections (at a minimum) are to be provided in the report:

Table of Contents
Acronyms List
Introduction
Background and Project Objectives
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Scope of Work
Site Location and Description
Equipment
Methodology
Side-scan Sonar Survey Activities
Data Processing and Interpretation
Results
Summary of Work Performed
Mobilization and Site Setup
Side-scan Survey Activities
Data Processing and Interpretation
Quality Control
System Validation
Instruments and Positioning System Quality Control
Conclusions
References
Attachments
Examples of data deliverables (maps, QC results for each type of QC test, etc.)
E-size mosaic plate(s) showing Sidescan results
E-size mosaic plate(s) showing anomaly/obstruction locations
Photographs of side-scan equipment and operations
CD (or DVD) with all data and deliverables, including pdf describing contents of
folders

Standby Time

Standby time is defined as time during normal working hours in which work is
scheduled but is not performed due to actions of CH2M HILL once crew and equipment
have mobilized. Circumstances qualified as standby time include delays within normal
scheduled working hours caused by site access restrictions; unavailability of CH2M
HILL-provided equipment, materials, labor, or technical determination; and weather
delays in excess of one (1) hour.

If a delay occurs after work has started, the first 30 minutes of the delay shall be
considered downtime. CH2M HILL, in conjunction with the SUBCONTRACTOR vessel
captain, shall evaluate conditions after 30 minutes and determine whether to continue
work or cancel work activities for the remainder of the day. If CH2M HILL decides to
wait for conditions to improve, additional standby time shall be compensated at the
hourly standby rate. Other scenarios in which the bidder anticipates payment for
standby time must be included as part of the proposal. A detailed explanation and
description of costs (including bid sheet summary) are required to be included. Multiple
standby rates may apply. If standby time is incurred as a result of weather conditions,
compensation will be paid to the subcontractor based on the negotiated standby rate.

Standby time does not included time to execute any work specifically identified in the
Scope of Work, commencement of work following weather or base-related delays (in
excess of thirty minutes), or required attendance at project and safety meetings.
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Non Standby work delays:

In the event of mechanical or equipment failure, the event will be classified as a Non
Standby work delay at no charge to CH2M HILL.

General Requirements

1) The SUBCONTRACTOR will provide standard operating procedures for all survey,
quality control and data processing to be performed.

2) An anticipated schedule must be provided as part of the proposal, including a
description of field working hours and alternative work schedules should weather
delays occur during the scheduled work week. Field activities are anticipated to occur
between November 2009 and February 2010.

3) All assumptions must be detailed in the proposal.

4) A technical approach section must be included as part of the proposal specifying
technical details of the approach proposed by SUBCONTRACTOR.
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§334.210

§334.210 Chesapeake Bay, in vicinity
of Tangier Island; naval guided mis-
siles test operations area.

(a) The danger zone—(1) Prohibited
area. A circle 1,000 yards in radius with
its center at latitude 37°4754”, lon-
gitude 76°03'48".

(2) Restricted area. A circle three nau-
tical miles in radius with its center at
latitude 37°47'564”, longitude 76°03'48”, ex-
cluding the prohibited area.

(b) The regulations. (1) Persons, ves-
sels or other craft shall not enter or re-
main in the prohibited area at any
time unless authorized to do so by the
enforcing agency.

(2) Except as otherwise provided in
paragraph (b)(6) of this section, per-
sons, vessels or other craft shall not
enter or remain in the restricted area
when firing is or will soon be in
progress unless authorized to do so by
the enforcing agency.

(3) Advance notice will be given of
the date on which the first firing is to
be conducted and such notice will be
published in ‘‘Notice to Mariners.”
Thereafter, the danger zone will be in
use intermittently throughout the year
and no further notice is contemplated
that firing is continuing.

(4) Warning that firing is or will soon
be in progress will be indicated by a red
flag displayed from one of six dolphin
platforms on the perimeter of the pro-
hibited area, and by patrol vessels
within the danger zone or by aircraft
employing the method of warning
known as ‘‘buzzing’ which consists of
low flight by the airplane and repeated
opening and closing of the throttle.
Surface or air search of the entire area
will be made prior to the commence-
ment of firing on each scheduled day.
During periods of firing a patrol vessel
will remain in the approaches to the
restricted area and maintain contin-
uous contact with the firing planes to
warn when the area is not clear.

(6) Upon observing the warning flag
or upon receiving a warning by any of
the patrol vessels or aircraft, persons,
vessels or other craft shall imme-
diately vacate the restricted area and
remain outside the area until the con-
clusion of firing for the day.

(6) This section shall not deny tra-
verse of portions of the restricted area
by commercial craft proceeding in es-

33 CFR Ch. Il (7-1-06 Edition)

tablished steamer lanes, but when fir-
ing is or will soon be in progress all
such craft shall proceed on their nor-
mal course through the area with all
practicable speed.

(7) All projectiles, bombs and rockets
will be fired to land within the prohib-
ited area, and on or in the immediate
vicinity of a target in the restricted
area located adjacent to the west side
of Tangier Island. The Department of
the Navy will not be responsible for
damages by such projectiles, bombs, or
rockets to nets, traps, buoys, pots,
fishpounds, stakes, or other equipment
which may be located within the re-
stricted area.

(8) The regulations of this section
shall be enforced by the Commander,
Naval Air Bases, Fifth Naval District,
Norfolk, Virginia, and such agencies as
he may designate.

[13 FR 6918, Nov. 24, 1948, as amended at 22
FR 3706, May 25, 1957; 24 FR 3760, May 6, 1959.
Redesignated at 50 FR 42696, Oct. 22, 1985, as
amended at 62 FR 17552, Apr. 10, 1997]
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List of Acronyms

PFD Personal Flotation Device

GPS Global Positioning System

DGPS Differential Global Positioning System
ECL Emergency Contact List

USCG United States Coast Guard
HDOP Horizontal Dilution of Position

1. Work Plan

1.1. Mobilize

Select a start date based on 7 day weather models. Transit equipment and

personnel to Tangier Island. Install on vessel Joyce Marie Il (Attachment A): Trimble
DSM232 Differential Global Positioning System (Attachment B), Navigation
Computer with helm display and Hypack Navigation Software and EdgeTech FS4200
digital dual frequency (300 kHz and 600 kHz) Side-Scan Sonar System (Attachment
C). Establish an emergency contact on Tangier Island (i.e. Joyce Crockett, spouse of
boat captain). Relay this contact information to the emergency contacts on the

Emergency Contact List (Attachment F).

1.2. Data Collection

Start the survey on the first good weather day. Continue survey operations as

weather permits. Standby and process data during weather delays.
1.3. Demobilize

Uninstall the equipment from the vessel. Transit equipment and personnel back to
Florida.

1.4. Data Deliverables and Reports

Process Digital sonar Mosaics in the form of Geo-Tiff files. Create CAD files of
digitized sonar features and targets. Finalize the side-scan and feature maps as hard
copies and onto compact discs. Provide a narrative description of the field activities

including maps and photographs as hard copies and on CDs or DVDs.



2. Safety Procedures

2.1. Safety Equipment
Safety equipment on board the vessel Joyce Marie 1l will include Personal Flotation

Devices (PFDs), throw cushions, first aid Kit, fire extinguisher, survival suits and
communication equipment. Communication equipment will include an Iridium
Satellite phone, a VHF radio, and an air horn. There is no cellular phone service

available on Tangier Island.

2.2. Safety Methods
Once an emergency contact on Tangier Island has been established, information will

be exchanged with the emergency contacts on the Emergency Contact List
(Attachment F). Prior to departure the Float Plan will be implemented (see 2.3,
Attachment D). Float Plan information will be relayed to the emergency contacts
(Attachment F) via Satellite phone. Crew will take precaution to ensure there is safe
footing while loading and unloading equipment to and from the vessel. Once on board
the vessel the equipment will remain secured and clear to allow safe movement of the
crew at all times prior to deployment and again after it is recovered. Boat will be
operated in accordance with United States Coast Guard Regulations (USCG) for safe
boating procedures (speed, lighting, right-of-way, navigational markers, etc.). During
deployment and recovery of equipment, Surveyor will wear a PFD and be vigilant of
deployment lines. The survey will begin outside target area 2 (Attachment G, Figure
2) on the southeast corner of the box nearest Tangier Island. From the southeast
corner, the Surveyor can “see” targets and obstructions to navigation using the side-
scan sonar equipment. For example, heading on a line parallel to the box line the
bottom features will be apparent up to 75 meters distance from the side-scan sonar
and boat with the low frequency array set to the 75 meter range scale and the high
frequency array set to the 50 meter range scale. Using this survey method, the
surveyor will be able to avoid possible hazards to the vessel in a timely manner. Once
hazardous targets have been identified, the surveyor will direct the boat captain to
alter the course of the following survey line. This alteration will provide a safe
distance from the shallow target to the side-scan sonar and boat. The hazardous target



coordinates will be documented for future reference on later survey days. Potential

hazards will be plotted on the helm display immediately.

2.3 Emergency Contacts & Procedures

Prior to departure, the “Float Plan” (Attachment D) will be set in place. An
emergency contact on Tangier Island will be informed of the departure time and
expected return time to the dock next to Parks Marina Tangier Island. The ECL
persons (Attachment F) will also be informed of the Float Plan via Satellite phone.
Following the completion of the survey day and return to the dock, the surveyor will
check in with the Tangier Island emergency contact. If the vessel crew does not check
in within one half hour of expected return time, the Tangier Island emergency contact
will attempt to contact the vessel via satellite phone and/or VHF radio. If no contact
can be made, the Tangier Island emergency contact will refer to the steps in the
Emergency Boating Guide (Attachment E).

In the event a person is severely injured on board while away from the dock, the
injured person will be transported to the Tangier Health Center for treatment. In the
event a person falls overboard, a throw cushion attached to 50 feet of rope will be
launched. The man overboard will be rescued as quickly as possible and transported
to the Tangier Health Center for treatment. The survey areas vary in distance from
the dock between 2 and 4.5 miles. The vessel can make 22-23 miles per hour making
the time to the dock vary between 6 and 14 minutes. Tangier Health Center is within

5 minutes of the dock.

2.4 Qualifications
The boat Captain is Coast Guard Licensed (Attachment H) and has more than 40

years of local knowledge and experience operating in the area of the survey sites
offshore Tangier Island. He has first aid and CPR certification required by the Coast
Guard. He is a former Fire Chief of the Tangier Fire Department.

2.5 Daily Inspection Checklist

Review at least once daily prior to departing the dock.



___Review weather conditions
If conditions are inclement (Lightning, thunder, winds greater than 20mph or
tornado warnings in effect), call postponement of survey to the next day.

___Locate PFDs

___Locate Survival Suits

___Locate Throw Cushions & Rope

___Locate First Aid Kit

___Locate Fire Extinguisher

____Test VHF radio, channel 16

___Test Air Horn

___Test Satellite phone, sufficiently charged

___Navigation Lights are in Working Order

___Inspect Boat for Damage

___Ensure there is Adequate Fuel

____Equipment is Stowed Securely

____Implement Float Plan

____All Crew Members know the location of and how to use each safety device

3. Standard Operating Procedure

3.1. Navigation
The GPS (Global Positioning System) will be differential with a published accuracy of

plus or minus 1 meter. The DGPS (Differential Global Positioning System) corrections
will be obtained through the nearest USCG Beacon, which is located in Driver, VA. The
coordinates are 36°57°N and 76°33°W. The reference Station ID is 012/013. The
Nominal Range is 130NM at 75 pV per meter. This station is the first choice because it is
56 nautical miles distance from the survey site and has a higher nominal range than the
second beacon. The first alternative, at 53 nautical miles distance from the survey site,
has a weaker nominal range and is located in Portsmouth, VA. The coordinates are
36°52°54”N and 76°21°42”W. The nominal range is 75NM at 75 pV per meter. The

second alternative beacon is located at Annapolis, MD. The coordinates are 39°40.2°N



and 76°36°21”W. The nominal range is 150NM at 100 pV per meter. This beacon is
located 77 nautical miles from the survey site. The towfish will be positioned by entering
the cable layback and offset from the DGPS antenna into a layback and offset adjustment
in the Hypack Program. The towfish position will be supplied to the side-scan computer
by the Hypack computer. The DGPS antenna will be located as close as possible to the

towfish.

3.2. Sonar

The Towfish will be connected to a nylon line that will be tied off to a cleat on the boat.
A minimum amount of line will be let out in order to maintain the depth of the towfish no
deeper than 4 feet. The towfish will be prevented from going any deeper than 4 feet by
not allowing any more than 4 feet of line out. The 4200-FS sonar has sufficient along
track resolution (<1.5 feet @ 100 meter range) to satisfy the 24 x 24 x 24 spec at 100
meters range. This specification assumes ideal conditions such as a perfectly straight
course and flat calm sea state. In consideration of a safety factor and the NOAA spec of
12.5 times towfish altitude the range scale will be 50 meters providing a swath of
coverage of 100 meters (328 feet) on each survey line. The survey will be conducted as a
grid of parallel lines at each site with an alternate spacing of 100 and 200 feet. The
alternate spacing will provide 200% coverage of the bottom and provide coverage of the
nadir area under the towfish of adjacent lines. 200% coverage will provide multiple
passes on potential targets to facilitate interpretation and help eliminate returns caused by
fish and other extraneous sources. The towfish will be towed near the water surface to
maximize height of the sensor above the bottom. Dual frequency mode will be used for
differential comparison between high and low frequency signatures which will facilitate
interpretation and help eliminate returns caused by fish and other extraneous sources.

Survey speed will be between 2 and 5 knots. All operations will occur during daylight.

3.3. Data Processing

Post processing will be conducted using the Chesapeake SonarWizMap program to
import the geo-encoded sonar files where they will be smoothed navigationally and

adjusted with time varied gain and bottom tracking prior to water column removal. They



will then be cut and pasted electronically to form the georeferenced tiff images smaller
than 100 megabytes each. Targets will be outlined, measured, and added to a target
report. These along with Quality Control data and raw data (.jsf files) will be provided as
preliminary deliverables.

3.4 Vessel

The 36 foot vessel Joyce Marie 1l is home based at Tangier Island. The vessel is licensed
and insured to carry passengers for ferry service to the island (Attachment I). The base of
operations for the survey will be at Tangier Island where the boat is docked. We will
depart from the Parks Marina on Tangier Island prior to survey each day. At the survey
sites the vessel operator will be guided through the pre-plotted survey grids displayed on

the helm monitor.

4. Quality Control

4.1. Navigation

The DGPS receiver will be configured such that satellites below 8° above the horizon
will not be used in position computations. The age of pseudo-range corrections used in
position computation will not exceed 20 seconds. Horizontal Dilution of Precision
(HDOP) will be monitored and recorded. If corrections exceed 20 seconds or HDOP
exceeds 2.5 nominally the survey will be delayed until conditions improve. A minimum
of four satellites will be used to compute all positions. All of these can be monitored by
the Hypack program and provide an alarm if exceeded. A control point such as a “dock
piling”, will be selected to check the geographic and projected grid position by moving
the DGPS antenna in close proximity to it prior to departure and upon return to port each
day.

4.2. Side-scan Sonar Survey

Side-scan maintenance and calibration checks will be performed per the system manual
prior to the start of the survey. A wet test will be performed at the dock prior to departure
to ensure all channels are operating and detecting targets. Confidence checks of the side-

scan sonar system shall be conducted at least once daily. These checks will be



accomplished at the outer limits of the range scales being used based on a target near or
on the bottom. Each sonar channel (i.e., port and starboard channels) shall be checked to
verify proper system tuning and operation. Confidence checks can be made on any
discrete object, offshore structure, or bottom feature, which is convenient or incidental to
the survey area. Targets can include wrecks, offshore structures, navigation buoy
moorings, distinct trawl scours, or sand ripples.

Confidence checks can be made during the course of survey operations by documenting
the check feature as a saved target in the acquisition program. These documented check
targets can be included in the target report supplied with the preliminary mosaics. Data
will be monitored for the effects of sea state, surface clutter, thermal layering and other
possible interference with data quality. If interference is encountered the survey will be
modified or stopped until it can be corrected. The vessel will not exceed 25 feet departure
from the pre-plotted survey lines to ensure the design coverage of the survey area. If such
departure is exceeded, the survey line shall be restarted or appended to cover the potential
gap in the data. (Attachment J).

If currents are affecting the heading of the tow-fish, the grid may need to be adjusted to

avoid having to correct for that in post processing

5. Schedule

5.1 Field Operations

Day 1. Transit of Equipment and personnel from Ft Lauderdale, FL to Tangier Island.
Day 2: Transit of Equipment and personnel from Ft Lauderdale, FL to Tangier Island.
Day 3: Commence survey ops at 1% site.

Day 4: Continue ops at 1% site.

Day 5: Weather delay*, Commence post processing the collected data.

Day 6: Complete ops at 1% site, Commence ops at 2" site.

Day 7: Weather delay*, post processing continues.

Day 8: Weather delay*, post processing continues.

Day 9: Continue ops at 2nd site.

Day 10: Complete ops at 2" site.

Day 11: Operator transit and Shipping of Equipment back to Ft. Lauderdale.

Day 12: Transit of shipped equipment.

*If there is no weather delay, the survey ops will continue.



5.2. Post Processing

Day 13: Shipment delivered, post processing continues.

Day 14: Preliminary geo-referenced tiffs and drawings completed.

Day 15: Delivery of processed and interpreted data to project geophysicist.
Day 35: Delivery of Final Maps and Report**

** Delivery of Final Reports may be sooner or later depending on weather delays or lack
thereof.

6. Attachments

6.1. Attachment A: Vessel Joyce Marie Il




6.2. Attachment B: Trimble DSM 232 Differential Global Positioning System




6.3. Attachment C: EdgeTech FS4200 Digital Dual Frequency Side-scan Sonar
System




6.4. Attachment D: Float Plan




6.5. Attachment E: Boating Emergency Guide

Step 1:

‘0

Step 4:

>

X/
*

L)

K/
L X4

e

Do you have a concern for the safety of any persons on board the Joyce Marie I,
who have not checked-in in a reasonable amount of time?
If YES, then continue.

On the Float Plan, locate the two contact lines below the itinerary at the bottom of
the Float Plan.

Call Contact Number 1.

This will be the Tangier Island Emergency Contact. This person will likely be
Joyce Crockett.)

If the Tangier Island Contact has not been able to make contact with the vessel
and ensure the safety of all persons on board, then the Tangier Island contact
should notify local emergency personnel (Contact 2 on the Float Plan).

If you are satisfied emergency personnel have been notified then Stop.
Otherwise continue to Step 4.

Call Contact 2 on the Float Plan.

Explain that you are responding to a late return or check-in by persons on board
the vessel.

After you have given all your information, it is important to stay off the phone so
emergency personnel can contact you with more information.



6.6. Attachment F: Emergency Contact List

Emergency Contact #1.:

Joyce Crockett (spouse of boat captain)
At the dock location on Tangier Island
Phone: 757-891-2505

Emergency Contact #2:

Laura Gilbert
Sonographics, Inc.
Office: 954-566-0620
Cell: 954-242-9986
Email: llhorgan@aol.com

Emergency Contact #3:

Stephen Falatko

CH2M HILL, Inc.

Project Manager

Office: 703-376-5099

Cell: 571-286-0787

Fax: 703-376-5599

Email: Stephen.Falatko@CH2M.com

For Medical Emergency Contact:

Tangier Health Center
Tangier Island, VA
804-438-6600

Tangier Fire Department
757-891-2347

Mccready Foundation
Crisfield, MD
757-655-4364
410-968-1200


mailto:llhorgan@aol.com

Attachment G: Figure 2, Tangier Island Tarqgets




Attachment H: Boat Captain Coast Guard License




Attachment |: Coast Guard Inspection Report










Attachment C
AHA




SONOGRAPHICS, INC.

Safety Activity Hazard Analysis

Activity: Side-Scan Sonar Services

Date: March 2, 2010

Project: Navy Clean 1000 CTO-WEO03
Tangier Island Bombing Range
Virginia Beach, Virginia

Description of the work:

Side-scan Sonar operations: Onsite Side-scan sonar investigation of target
areas outlined in the scope of work. Loading and unloading of equipment
onto vessel for the purpose of sonar surveying operations.

Site Supervisors:
CH2M Hill, Adam Forshey
SONOGRAPHICS, INC., Rick Horgan

Site Safety Officers:

Review for latest use: Before the job is performed.

Work Activity Sequence

(Identify the principal steps involved and the
sequence of work activities)

Potential Health and Safety Hazards
(Analyze each principal step for potential hazards)

Hazard Controls
(Develop specific controls for each potential hazard)

Review emergency procedures
Review of weather conditions

Delays/Inadequate response to emergency
situations.
Abrupt or unexpected weather changes

Communication Plan
Pre-Task Safety Plan
Safety Equipment Checklist

Load side-scan sonar equipment onto
boat

Testing of equipment.

Slips & Trips

Fires

Ensure safe footing, Keep area around boat clear of
obstructions. Maintain good housekeeping inside and
outside of boat.

Maintain two operational (inspected prior to launch fully
charged, tamper seal affixed, etc.) Fire extinguishers
on the boat.

Check communication equipment

Delays/Inadequate response to emergency
response

Ensure satellite phone is fully charged
Bring spare phone battery

Radio Check on VHF Radio Channel 16 prior to launch.
Vessel has one 25-Watt VHF Radio with 8" antenna.
Maintain VHF volume while boat is underway.

Air horn on the boat and functional.

Implement “Float Plan” daily.




Work Activity Sequence

(Identify the principal steps involved and the
sequence of work activities)

Potential Health and Safety Hazards
(Analyze each principal step for potential hazards)

Hazard Controls
(Develop specific controls for each potential hazard)

Boat use

Launching and retrieval of side-scan sonal
equipment

Man-over-board

Passenger injury (materials and equipment)

Injuries and illnesses

Struck-by hazard, run into equipment or

debris

Drowning

Poor visibility

Inclement Weather

Technician must be vigilant of deployment lines and
abort efforts if sea state is not conducive to safe
deployment. Passengers will need to maintain proper
safety regulations under USCG laws.

Wear flotation device when launching & retrieving
equipment.

Properly secure all materials and equipment before
vessel gets underway. All items will need to be on the
main floor of the boat and secure.

First aid kit required in boat. Located under drivers seat.

Aware of proper boat operation (who has right-a-way),
drive defensively, keep wide berth from other
boats/equipment. Observe and comply with safety
markers.

Boat must be operated in accordance with U.S. Coast
Guard regulations for: speed, lighting, right a way, etc.

PFD required in vessel at all times. Throw cushion with
50 feet of 3/8 inch braided polypropylene (or equal) rope
must be provided for emergency rescue
Survival Suits ready for use.

Hand held and parachute flares ready.

PRIOR TO ANY BOAT ACTIVITY CONDUCTED AT
NIGHT, MUST AGREE TO ACTIVITY. Flashlights
required for employees (dawn/dusk). PFD must have
reflective material

Any “observable” lightning or thunder — stop work and
return to shore.

Team leader must monitor appropriate sources to track
developing potential for lightning, high winds, tornado’s.

Sustained wind speeds of 20 mph or wind gusts of 25
mph will cease boat operations — return to shore.




SONOGRAPHICS, INC.

Safety Activity Hazard Analysis

Equipment to be used
(List equipment to be used in the work activity)

Inspection Requirements
(List inspection requirements for the work activity)

Training Requirements
(List training requirements including hazard communication)

Boat Inspect boat for damage, ensure push pole and | Qualified/Experienced boat operator and crew
other equipment are in boat, ensure there is
adequate fuel, tool kit, and items are secure, etc.

First Aid Kit Inspect contents to ensure all supplies are At least one person first aid and CPR trained

available

Satellite phone

VHF Radio

Ensure phone is fully charged and have
emergency phone number on-person

Channel 16 during boat operations.
Volume check.

Fire Extinguishers

Inspect prior to boat launch

Throw Cushion, PFD’s, Survival suits,
Flares, & Air Horn

Inspect prior to boat launch




SONOGRAPHICS, INC.
Safety Activity Hazard Analysis

PRINT NAME SIGNATURE COMPANY
Supervisor Name: Date:
Safety Officer Name: Date:
Employee Name(s): Date/Time:

Date/Time:

Date/Time:

Date/Time:

Date/Time:

Date/Time:

Date/Time:

Date/Time:

Date/Time:




Attachment D
Trimble DSM-232 GPS Receiver




Attachment D: Trimble DSM 232 Differential Global Positioning System




Attachment E
4200-FS Side-Scan Sonar System




Attachment E: EdgeTech FS4200 Digital Dual Frequency Side-scan Sonar System




Attachment F
Survey Vessel “Joyce Marie”




Attachment F: Vessel Joyce Marie Il




Attachment G
Float Plan







Attachment H
Quality Control Target Report




Attachment H: Quality Control Report
Side-Scan Quality Control Data

The following targets were marked during the collection of the Side-Scan data as
confidence checks to verify proper system tuning and operation.

April 20, 2010

Target 1-3 is an apparent cross shaped debris cluster marked on the starboard side of line
Al-22NW.



Full channel display of target 1-3.



Target 1-4 is the same cross shaped debris cluster as Target 1-3 and is marked again here
on the starboard side of Line A1-20 SE.O01.



Full channel display of target 1-4.



Target 1-5 is an apparent circular debris cluster marked on the starboard side of line Al-
28NW.



Full channel display of target 1-5.



Target 1-6 is the same circular debris cluster as Target 1-5 and marked again here on the
starboard side of Line A1-26 SE.



Full channel display of target 1-6.



Target 1-11 is a small target with acoustic shadow marked on the port side of line Al-
57SE.



Full channel display of target 1-11.



Target 1-12 is the same small target with shadow as Target 1-11 and marked again here
on the port side of Line A1-55NW.



Full channel display of target 1-12.



April 21, 2010

Target 1-13 is a target with shadow marked on the port side of line A1-1INW.



Full channel display of target 1-13.



Target 1-14 is the same target with shadow as Target 1-13 and marked again here on the
starboard side of Line A1-2SE.



Full channel display of target 1-14.



April 22,2010

Target 1-17 is a target with shadow marked on the starboard side of line A2-26NW.



Full channel display of target 1-17.



Target 1-18 is the same target with shadow as Target 1-17 and marked again here on the
port side of Line A2-25SE.



Full channel display of target 1-18.



April 23, 2010

Target 1-26 is several targets with shadows marked on the starboard side of line A2-
49SE.



Full channel display of target 1-26.



Target 1-27 is the same several targets with shadows as Target 1-26 and marked again
here on the starboard side of Line A2-47NW.001.



Full channel display of target 1-27.



Target 1-28 is a small target with acoustic shadow marked on the port side of line A2-
49SE.



Full channel display of target 1-28.



Target 1-29 is the same small target with shadow as Target 1-28 and marked again here
on the starboard side of Line A1-50NW.001.



Full channel display of target 1-29.
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