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Thus, dredged material is measured
for payment by hand soundings taken
in the hopper by dredge inspectors
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Measurement Environment




Data Collection

* Dredges
» Terrapin Island 2009
» Yaquina and Dodge Island 2010
» Yaquina and Terrapin Island 2011

= Collection Locations
» Mouth of the Columbia River

» In-river along the Columbia River
» Shallow water ports on the Oregon Coast
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2009 Terrapin Island MCR Work - Differences
between manual and sensor readings

Measurement ID

Starboard
= Port

2009 Terrapin Island River Work - Differences

between manual and sensor readings

Measurement ID

Starboard
= Port

LLSta6 Port Ullage Difference
Mean 14.12 13.50 0.62
Std Dev 1.25 1.17 0.09
Median 13.8 13.21 0.59
# of measurements: 453
LLSta1l Stb Ullage Difference
Mean 13.73 12.75 0.98
Std Dev 1.24 1.09 0.15
Median 13.5 12.54 0.96
# of measurements: 464
LL Sta 6 Port Ullage Difference
Mean 14.03 13.47 0.57
Std Dev 1.04 1.03 0.01
Median 13.8 13.22 0.58

# of measurements: 219

LLStal Stb Ullage Difference

Mean 13.25 12.19 1.06
Std Dev 1.41 1.46 -0.05
Median 13 11.92 1.08

# of measurements: 219

.




Difference (Ft)

Difference (Ft)

2010 Dodge Island MCR Work - Differences
between manual and sensor readings

Starboard
= Port

Measurement ID

2010 Dodge Island River Work - Difference
between manual and sensor readings

Starboard
= Port

Measurement ID

Mean
Std Dev
Median

Mean
Std Dev
Median

Mean
Std Dev
Median

Mean
Std Dev
Median

LL Sta 10 Port Ullage Difference

9.15 9.28 -0.13
1.44 1.43 0.01
9.2 9.32 -0.12

# of measurements: 881

LLSta 5 Stb Ullage Difference
10.37 10.48 -0.11
1.10 1.13 -0.02
10.1 10.24 -0.14

# of measurements: 879

LL Sta 10 Port Ullage Difference

7.18 7.28 -0.11
2.17 2.14 0.03
7.2 7.265 -0.065
# of measurements: 453
LLSta5 Stb Ullage Difference
12.26 12.56 -0.30
2.53 2.62 -0.09
11.9 12.255 -0.355

# of measurements: 464
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Difference (Ft)

Difference (Ft)

2011 Terrapin Island MCR Work - Differences
between manual and sensor readings

Starboard
= Port
400

Measurement ID

2011Terrapin Island River Work - Difference
between manual and sensor readings
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Measurement ID

Mean
Std Dev
Median

Mean
Std Dev
Median

Mean
Std Dev
Median

Mean
Std Dev
Median

LL Sta 6
13.427
1.409
13.100

LLSta 1
13.406
1.524

13.100

Port Ullage Difference

13.445
1.212
13.230

# of measurements: 436

Stb Ullage
13.371
1.309
13.160

# of measurements: 436

-0.018
0.197
-0.130

Difference

0.035
0.215
-0.060

LLSta6 Port Ullage Difference

13.605 13.624
1.119 1.116
13.500 13.555
# of measurements: 280
LLStal Stb Ullage
11.278 11.293
0.879 0.855
11.300 11.350

# of measurements: 280

-0.019
0.003
-0.055

Difference

-0.015
0.024
-0.050




Condition

Bar Work
Port Fwd.
Sounding Station
Bar Work
Stb. Aft Sounding
Station
River Work

Port Fwd.
Sounding Station
River Work
Stb. Aft Sounding
Station
Bar & River Work
Port Fwd
Sounding Station
Bar & River Work
Stb. Aft Sounding
Station

Number
of
Soundings

436

436

280

280

716

716

Average of Average of

Manual
Soundings
(ft)

13.427

13.406

13.605

11.278

13.499

12.574

Mechanical

Soundings

(ft)

13.445

13.371

13.624

11.293

13.517

12.543

Difference

Between

Averages

(ft)

-0.018

0.035

- 0.019

- 0.015

-0.018

0.031




2010

Mean
Median
Std dev

2011

Mean
Median
Std dev

Lead Line Sensor

4.35 4.47
3.85 4.00
1.09 1.10

Lead Line Sensor

5.59 SWE
4.35 4.40
2.59 2.71

# of measurements 94

Difference
-0.12
-0.15
-0.01

Difference
-0.14
-0.05
-0.12
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What's Next?

» Possible full scale test as early as summer 2012

» Develop calibration procedure for inclusion into
specifications

I MWV UVOI

» Data from 10 ullage sensors would be automated
in a stand-alone computer system

« Hand soundings would be collected along side automated ullage sensors to
allow data comparisons at the end of the season

» Pending a satisfactory outcome of a full scale test in 2012, ullage sensors
could be used for payment in the 2013 hopper contract.
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