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St. Lucie Reach 1 Utility Search

Introduction

SONOGRAPHICS, INC. and MORGAN & EKLUND, INC. (M&E) have completed
an underwater survey of Reach 1 of the Intracoastal Waterway in St. Lucie County,
Florida to detect the possible presence of utilities crossing. This report describes the
equipment used, the methods implemented and the results obtained.

A. Equipment Used to Detect Submerged Utilities
A-1 MAGNETOMETER:

To locate utilities such as pipelines and cables under a waterway, several devices
were employed. One device was the Geometrics Model G-882 marine magnetometer.
It is a highly sensitive cesium pumped digital unit capable of sampling at 10 times
per second. It is capable of locating ferrous objects because they interrupt the
earth’s magnetic field. It is a very common tool for locating pipelines and cables that
have ferrous iron in their construction. The limitations of a magnetometer are:

1. If the cable or pipeline is not made with ferrous iron they will not be

detected by the magnetometer.

2. If a utility is detected the depth of burial can only be determined through

calculations that are imprecise and therefore are not very accurate or

reliable.

3. If there are other ferrous items in the vicinity they must be separated from

the potential utility contacts usually by comparing positions and analyzing

signatures.

4. Selecting the exact position of an anomaly can be difficult due to the

context in which the anomaly is situated relative to the earth’s field and other

ferrous objects. Some positions are straightforward and accurate while

others are subject to interpretation.

A-2 SIDE-SCAN SONAR:

The second device employed was an EdgeTech dual frequency (600 kHz and 1600
kHz) chirp side-scan sonar. The model used was the 4125. The side-scan sonar is
capable of producing sonic images of the bottom with the resolution to display the
utility if it is exposed and not completely buried. It is capable of covering the entire
bottom of the waterway from one side to the other. The limitation of the side-scan
sonar is that it cannot penetrate the bottom and detect a buried utility.



A-3 SUB-BOTTOM PROFILER:

The third device employed was an EdgeTech X-Star Chirp Sub-bottom Profiler
(SBP). The tow-fish used was the model SB-216S which can sweep sonic pulses from
2 kHz to 16 kHz. The sub-bottom profiler is capable of penetrating the sediment and
getting reflections from the utility if it is significantly different in density from the
surrounding sediment. The beam pattern of the sub-bottom profiler is wide enough
fore and aft to detect the utility before and after it is directly under the tow-fish
resulting in a classic hyperbolic pattern. If such a pattern is detected, then the actual
depth of burial can be measured accurately relative to the surrounding bottom. The
limitations of the sub-bottom profiler are:

1. The sediment may not be conducive to penetration if it contains gaseous

organic material.

2. If the utility was purposely buried in the sediment, it may have been

backfilled with material that is impenetrable. In this instance the backfill

may be detected but the depth of burial would be un-measurable.

3. The construction of the utility may be of a material that is not of sufficient

difference in density from the sediment or it may be physically too small.

Typically, utilities with a diameter smaller than 6 inches will not be detected.

B. SURVEY METHODS

On September 30th, October 1% and 2"9, 2015 the survey vessel provided by Morgan
Eklund, Inc. was mobilized with the Side-Scan Sonar, Magnetometer, Sub-bottom
Profiler and Trimble DGPS Navigation Systems. The Navigation computer with
Hypack Navigation Software was installed to interface the DGPS and output towfish
coordinates to the Side-scan computer topside. The Navigation computer was loaded
with preplanned survey lines spaced at 50 and 100 foot intervals through the length
of the survey area and parallel to potential utilities for the side-scan survey. It
provided visual guidance to the helmsman for navigation of each line. The RTK-
was able to provide WGS 84 differential positions to the Navigation computer. The
published accuracy of the DGPS system is less than 1 meter.

The Side-Scan and Sub-bottom tow-fish were deployed from the side of the vessel
with minimal amount of cable out. The distance from the DGPS antenna to the
center of the transducers was also measured. The layback and offset was calculated
by the Navigation software, enabling towfish coordinates to be sent to both the Sub-
bottom and Sonar computers in real time.

The magnetometer was installed and tests were done to insure that it was interfaced
and working properly. The navigation computer recorded the data from the
magnetometer and combined it with the NADS83, Florida State Plane East Zone, U.S.
Survey Foot tow-fish coordinates. The magnetometer sensor was towed near the
water surface from 70 to 50 feet aft of the vessel. The layback and offset was
calculated by the Navigation software, enabling tow-fish coordinates to be merged
with the incoming magnetometer readings in real time. The sampling rate was set to



10 samples per second. The magnetometer signal strength was monitored as the
vessel was operated at 8 points of the compass to ensure that the sensor would not be
affected by an improper angle to the earth’s magnetic field. Test passes close to a
metal navigation aid produced a significant anomaly with no degradation in signal
strength. The background noise level was normal throughout the test and it was
deemed that the magnetometer was ready for survey operations.

C. DATA PROCESSING

C-1 SIDE-SCAN SONAR DATA:

The Side-scan data was recorded in the native EdgeTech JSF format on the hard
drive in the Sonar Computer by the EdgeTech Discover program. The JSF files
were read by the Chesapeake SonarWizMap program and after adjustments and
navigation smoothing, image files were created for the construction of a sonar
mosaic. The sonar mosaic was exported as a Geo-Tif file. Each individual sonar line
was examined for possible utility targets.

C-2 MAGNETOMETER DATA:

The magnetometer data was recorded in the Hypack (RAW) files. The RAW files
were imported to an editor where anomalies were analyzed in profile and recorded
as targets. The targets were plotted and analyzed for continuous patterns consistent
with the presence of utilities.

C-3 SUB-BOTTOM PROFILER DATA:

The Sub-bottom data was recorded in the native EdgeTech (JSF) format on the
hard drive in the Sub-bottom Computer. The JSF files were read by the Chesapeake
SonarWizMap program and after adjustments and navigation smoothing profiles
were produced for each survey line. The data was analyzed for patterns consistent
with pipeline or cable signatures. Particular attention was paid to areas where
magnetic anomalies were detected.

D. RESULTS

D-1 SIDE-SCAN SONAR RESULTS:

There were no utility targets detected in the sonar data within the survey area.
Some typical features were observed such as sand waves, drag marks and channel
markers. There appears to be the remnant of a trench parallel to the drawing
position of the 16” DIP north of the Seaway Drive Bridge. This trench (Figure 1.)
appears only on the west side of the waterway from the west fender pilings of the
main span extending at least 850 to the west southwest. It runs parallel to the



pipeline 50 feet to the south of the drawing position. The Sonar mosaic is available
as several geo-tif files.

Figure 1. White line drawn through possible remnant trench north of Seaway Drive.
D-2 MAGNETOMETER RESULTS:

Numerous targets were detected throughout the area. Steel channel markers also
presented significant signatures along with moored yachts and the bridges.
Anomalies were plotted and analyzed for indications of a series of hits that would be
aligned similar to the path of a utility. Utilities with ferrous iron in their
construction will typically plot a continuous string of targets across the waterway.
Those targets would normally have similar signatures such as a dipole vs. monopole
and have similar intensity. One such string (Crossing 1) occurred approximately 110
to 180 feet north of the North Causeway Bridge. The plot of Crossing 1 is shown in
Figure (2.) below. This string did stretch across all of the survey lines. This is very
likely the 18” ductile iron pipe (DIP) water main described in the as built data
supplied by M&E. There was no confirmation in the side-scan data. There were two
confirming targets and one possible confirming target in the sub-bottom data. This
can be classified as a utility detection due to its very close proximity to the as built
plot of the DIP. A list of positions is displayed under Figure (2.) with the positive
and negative intensities in nano-teslas, the easting and northing in feet (NADS3,
Florida State Plane East Zone, U.S. Survey Foot) and comments for each anomaly.



Figure 2. Crossing 1 - Detection of DIP plot 110 to 180 feet north of the North
Causeway Bridge. Labels on targets are the intensity measurements as listed below.

Detected Utility — 110 to 180 feet north of the causeway

Crossing 1
Intensity Easting
245 874977.10
150 875077.40
12-12 875115.70
100 875147.90
275 875194.50
30-40 875257.40

225-230 875339.10

Northing

1141440.40
1141491.00
1141510.30
1141516.20
1141539.90
1141565.90
1141597.80

Comments
Sub-bottom Tgt. On 4S

Sub-bottom Tgt. On 6S

Sub-bottom Tgt. On 3N

Figure (3.) is another plot of the area north of the North Causeway Bridge with all
magnetic anomalies plotted.



Figure 3. Target plot of all anomalies at the North Causeway Bridge.

Another string of anomalies (Crossings 2 & 3) occurred at the plotted location of the
16” DIP water line and 20’ DIP Force Main that plot together and cross the
waterway approximately 690 feet south southeast of the Seaway Drive Bridge. The
plot of this string is shown in Figure (4.) below. This string did stretch across all of
the survey lines. There was no confirmation in the side-scan data. There was one
possible confirming target in the sub-bottom data. This can be classified as a utility
detection due to its very close proximity to the as built plot of the two DIPs. The
signature of these two pipelines displayed as one anomaly due to their proximity to
each other and the distance from the magnetometer sensor. In most of the
signatures the 20-inch DIP dominated and six of ten plotted anomalies fall on the
pre-plot of the 20inch. Four of the ten plot on the 16-inch pre-plot. A list of positions
is displayed under Figure (4.) with the positive and negative intensities in nano-
teslas, the easting and northing in feet (NADS83, Florida State Plane East Zone, U.S.
Survey Foot) and comments for each anomaly.



Figure . Crossings 2 & 3 - Detection of 16” and 20” DIP plot approximately 690

feet south of the Seaway Drive Bridge. Labels on targets are the intensity
measurements as listed below.

Detected Utilities — 690 feet south of the Seaway Drive Bridge

Crossings 2 & 3

Intensity
240-110
300-30
550-50
150
250-90
-100

18
15-30
40-75
15-150

Northing

877256.10
877271.70
877333.20
877356.70
877386.50
877431.90
877449.20
877467.00
877518.40
877597.10

Easting

1135434.70
1135459.30
1135496.70
1135533.00
1135548.80
1135588.30
1135600.50
1135613.40
1135668.90
1135748.30

Comments

Sub-bottom Tgt. On 6S

Figure (5.) is another plot of the area of the 16” and 20” DIP crossing area with all
magnetic anomalies plotted.



Figure . Plot of all detected anomalies near the 16”-20” crossing. (Crossings 2 & 3)

Two additional strings of anomalies (Crossings 4 & 5) occurred at the plotted
location of a pair of 16” Cast Iron Force Mains that plot together (50 feet apart) and
cross the waterway approximately 1,025 feet south southeast of the Seaway Drive
Bridge. The plot of these two strings is shown in Figure (6.) below. These strings did
stretch across all of the survey lines. There was no confirmation in the side-scan
data. There was no confirmation in the sub-bottom data except for shallow (1-foot-
deep) trenches observed under the drawing positions of Crossing 4 and Crossing 5
on lines 42N, 5S.001, 3N.002 and 6N. One trench was observed on line 4S.001 under
Crossing 5. This magnetic anomaly string can be classified as a utility detection due
to its very close proximity to the as built plot of the two Cast Iron Pipelines. A list of
positions is displayed under Figure (6.) with the positive and negative intensities in
nano-teslas and the easting and northing in feet (NADS83, Florida State Plane East
Zone, U.S. Survey Foot).



the intensity measurements as listed below.

Figur 6. Crossings 4 & 5 - Detection of two 16” Cast Iron Force Mains
approximately 1,025 feet south of the Seaway Drive Bridge. Labels on targets are

Detected Utilities — 1,025 feet south of the Seaway Drive Bridge

Northing

1135116.70
1135165.00
1135195.40
1135231.60
1135244.60
1135273.10

Crossing 4
North 16” Cast Iron Force Main

Intensity Easting

57-40 877427.20
58-42 877507.60
68-24 877549.30
30-40 877598.10
41-40 877630.60
110-30 877679.60
28-16 877755.10

1135325.60

Crossing 5

South 16” Cast Iron Force Main
Intensity Easting

25-248
90
70-20
72-20
-57
-40
100-32

877799.60
877714.00
877657.50
877627.80
877579.40
877535.20
877455.20

Northing

1135263.90
1135216.20
1135193.60
1135176.20
1135148.70
1135127.50
1135071.10

Figure (7.) is another plot of the area of Crossings 4 & 5 with all magnetic anomalies

plotted.
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Figur 7. Plot of all detected anomalies near Crossings 4 & S.

Another 16” DIP is plotted 100 feet north of the Seaway Drive Bridge (Crossing 6)
in the survey area and it was not detected at its plotted location. It is possible that
the steep magnetic gradient produced by the bridge is masking the signature from
this pipeline. The plot of all magnetic anomalies in the area is displayed in Figure

@3)

Figure 8. Crossing 6 - Plot of all magnetic anomalies near the 16” DIP north of
Seaway Drive.
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There was a string of anomalies 68 feet north northwest of the Crossing 6 DIP
drawing position. This string did stretch across all of the survey lines. There was no
confirmation in the side-scan or sub-bottom data. This can be classified as a possible
utility detection. The plot of this string is shown in Figure (9.) below. A list of
positions is displayed under Figure (9.) with the positive and negative intensities in
nano-teslas and the easting and northing in feet (NADS83, Florida State Plane East
Zone, U.S. Survey Foot).

Figure 9. Plot of a possible utility detection near the 16” DIP north of Seaway Drive.
Approximately 68 feet north of Crossing 6. Labels on targets are the intensity
measurements as listed below.

Possible Utility — 170 feet north of the Seaway Drive Bridge
Intensity Northing Easting

140 876966.50 1136428.60
15-18 877027.90 1136448.00
10-20 877110.30 1136472.00

15 877175.60 1136500.80

-10 877191.90 1136510.00

150-150 877274.70 1136531.70
25-25 877368.10 1136557.90
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D-3 SUB-BOTTOM PROFILER RESULTS

Numerous sub-bottom reflections were observed and geologic layers were observed
as deep as 12 feet but none of the reflections displayed the classic hyperbolic
signature patterns consistent with utilities. There were less dramatic signatures that
tend to confirm the drawings and the magnetometer results. At Crossing 1 there
were two confirming targets on the 18” DIP position (Figures 10. and 11.). Another
possible confirming target near the 18’ DIP position is shown in Figure 12.

Figure 10. Partial profile of line 3N showing strong target at the 18” DIP position.
Top of target is approximately 5’ below surrounding bottom. The nearby telephone
cable was not detected.
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Figure 11. Partial profile of line 4S showing strong target at the 18” DIP position.
Top of target is approximately 5’ below surrounding bottom and 2.5’ below the
bottom of the trench. The nearby telephone cable was not detected.
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Figure 12. Partial profile of line 6S showing target near the 18” DIP position.
Top of target is approximately 5° below surrounding bottom. The nearby telephone
cable was not detected.

At Crossing 2 there was one possible confirming target on the 16” DIP position.
(Figure 13).

At Crossing 3 there were no confirming sub-bottom targets.
At Crossings 4 and 5 there were no confirming sub-bottom targets. Some of the

crossing locations had shallow 1 ft. deep trenches (Figure 14.) that tend to confirm
the drawings and the magnetic anomaly strings.
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Figure 13. Crossmg 2- Partlal profile of llne 6S showing weak tzllrget at the 16” DIP
position. Top of target is approximately 3.5’ below surrounding bottom.
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Figure 14. Example of shallow trenches at Crossings 4 and 5.
E. CONCLUSIONS

Five iron pipelines were detected by the magnetometer. One possible utility was
detected approximately 68 feet north of the 16” DIP that was not detected by the
magnetometer. One possible remnant trench was located by the side-scan sonar
approximately 50 feet south of the 16” DIP that was not detected by the
magnetometer. One possible 18” DIP target on Sub-bottom aligns with the trench
discovered by the side-scan sonar. No other utilities were detected on this survey.
The following table outlines these detected utilities and possible detections.
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Crossing # Item Comments

Crossing1 | 18” DIP 110 to 120 feet north of the North Causeway Bridge
2 Confirming & 1 Poss. Confirming SBP targets
Crossing 2 | 16” DIP 690’ south of Seaway Drive
1 Possible Comfirming SBP target
Crossing3 | 20” DIP 700’ south of Seaway Drive
Crossing4 | 16” CIP 1025’ south of Seaway Drive and 50’ north of Cr. 4
Crossing5 | 16” CIP 1075’ south of Seaway Drive and 50’ south of Cr. 3
Crossing 6 | 18” DIP Magnetometer string found 68’ north of DIP
drawing - Poss. SBP target lines up with trench
detected by side-scan sonar 50’ south of drawing

Other known utilities that were not detected by this survey are listed here:

E-1. 25Ky copper cable in an 8” DDPE conduit approximately 320’ north of the
center line of the North Causeway Bridge (Crossing 1).

E-2 7.6Kv 3 conductor Paper Insulated Lead sheath Cable (PILC) 240’ to 250’
north of the North Causeway Bridge (Crossing 1).

E-3. 2 - 8” PE ducts buried with the 16” DIP at Crossing 1, 130’ to 150’ north of
the North Causeway Bridge (Crossing 1).

E-4. 25Ky cable in 8” PVC 100’ north of the North Causeway Bridge (Crossing
1).

E-5. A telephone cable about 120°north of the North Causeway Bridge
(Crossing 1).

E-6. A telephone cable about 35’ to 175 north of the Seaway Drive Bridge
(Crossing 6).

The power and telephone cables do not have significant ferrous iron in their
construction that would allow them to be detected by the magnetometer.
Occasionally the magnetometer will detect a large amount of current flowing
through a power cable but that is a variable factor and did not occur during this
survey.

The power conduits were large enough to be detected by the sub-bottom profiler but
all were made of material that either absorbs or is transparent to sound.

The cables that were not in conduit had a diameter that was too small to be detected
by the sub-bottom profiler.

The side-scan did not detect any utilities on the river bed indicating that they were
all sufficiently buried to prevent detection by high frequency sonar.

It should be understood that the results of this survey are an interpretation of

remote sensing data and as such cannot be relied upon as positive confirmation of
the existence or nonexistence of submerged or buried utilities.
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Some examples of sub-bottom targets from other project areas are shown below:

Example: X1sbp

Utility located by SB-216s System in Florida Intracoastal Waterway
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Example: X2sbp

Example of apparent point source object at 5.3meters presenting partial hyperbolic
pattern. Bottom is 4.4meters at that point thus object may be buried 0.9meters.
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Example: X3sbp

Example of possible backfill pattern.
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Example: X4sbp

Example of Sub-surface anomaly. Object at 2.5meters with bottom at 2.1meters thus
top of object may be buried 0.4meters. Note masking of sub-bottom reflector by
object.
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MAGNETOMETER, SEISMIC AND SIDE—SCAN SONAR SURVEY DATA COLLECTED BY SONOGRAPHICS, INC.,
WILTON MANORS, FLORIDA.
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CONVERTED TO MLLW USING THE LATEST VERSION OF VDATUM (VERTICAL DATUM TRANSFORMATION)
PROVIDED BY NOAA, NATIONAL OCEAN SERVICE (NOS).

CAUTION: THE DIFFERENCE BETWEEN NAVD 88 AND MEAN LOWER LOW WATER VARIES AND MAY
NOT BE THE SAME AS THE DIFFERENCE USED FOR PREVIOUS ACOE SURVEYS. TO MAKE A DIRECT
COMPARISON BETWEEN SURVEYS, THE USER NEEDS TO BE CAREFUL TO VERIFY THE VERTICAL DATUM
TRANSFORMATION PARAMETERS FOR EACH PROJECT AREA.

COORDINATES AND ELEVATIONS ARE BASED UPON THE MONUMENTS SHOWN IN THE CONTROL TABLE.

BATHYMETRIC, MAGNETOMETER, SEISMIC RESULTS AND SIDE—SCAN SONAR INFORMATION DEPICTED ON
THIS SURVEY REPRESENT THE EXISTING CONDITIONS ON THE DATE OF THE FIELD SURVEY.

AERIAL IMAGERY WAS TAKEN IN 2012 AND WAS PROVIDED BY THE FLORIDA DEPARTMENT OF
TRANSPORTATION.

AERIAL IMAGERY IS DISPLAYED HEREON FOR INFORMATION PURPOSES ONLY, NO PHOTOGRAPHIC
ACCURACY IS IMPLIED BY THIS MAP.
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AND MAPPER.

HORIZONTAL POSITIONING UTILIZED A TRIMBLE SPS 852 REAL TIME REAL TIME KINEMATIC GPS RECEIVER
WITH REAL TIME CORRECTIONS APPLIED FROM POINT 212.

SOUNDINGS WERE OBTAINED USING AN ODOM CWM SINGLE BEAM ECHO SOUNDER OPERATING AT 200KHZ.
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CAPABLE OF PRODUCING SONIC IMAGES OF THE BOTTOM WITH THE RESOLUTION TO DISPLAY SMALL
OBJECTS IF THEY ARE EXPOSED AND NOT COMPLETELY BURIED. THE LIMITATIONS OF THE SIDE—SCAN
SONAR ARE THAT IT CANNOT PENETRATE THE BOTTOM AND DETECT A BURIED OBJECT.

MAGNETOMETER DATA WAS COLLECTED USING THE GEOMETRICS G—882 DIGITAL CESIUM MAGNETOMETER
WITH ALTIMETER AND DEPTH SENSOR. THE MAGNETOMETER READS THE EARTH'S MAGNETIC FIELD AND
MEASURES THE EFFECTS OF FERROUS OBJECTS UPON IT.

THE SUB—BOTTOM (SEISMIC) DATA WAS COLLECTED USING AN EDGETECH X—STAR CHIRP SUB—BOTTOM
PROFILER.
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