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O&M Dredging and Asset Management

= Glven constrained funding, objective Is to maximize
the efficiency of the Marine Transportation System
(MTS) nationwide:
» 300+ navigation projects regularly maintained
» Channel depth-utilization considerations
» Dredging cost tradeoff decisions = work package details

= Corps’ Asset Management initiative is accounting
for these and other issues within its deep-draft

channels PDT.

L= ERDC
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O&M Dredging and Asset Management

= Components of technical approach:

» Digitized, hi-res channel surveys for calculating dredging
volumes (e-hydro)

» Localized shoaling forecasts to capture time component
of dredging project management (CSAT)

» Detailed Waterborne Commerce data to capture depth-
utilization and enable advanced analytics (CPT)

» Proxy BCRs to compare (proposed) work package
efficiency in a straightforward manner (via CPT)

L= ERDC
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Detailed Shoaling Data

= Analysis on 10’ x 10’ grid
= Elevations

= Avg/max/min
shoaling rates
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Shoaling Rate
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e-Hydro — bathymetry raster
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CSAT Survey Processing  Survey pairs -

compare multiple
surveys between
dredging events

200

Bathymetry_Raster

Value

 ow: 21

.

M; y_Raster

Value
M High:5

rastercalclt

Low: -5

Survey pairs are
differenced and time
between each event is
used to find the
average rate of change

on the 10’x10’ grid.__ QDC
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Cumulative Dredging Requirements
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Cumulative Dred

ging Requirements

60,000,000
y =4732.9x - 1IE+08
R2=0.9604 _—%
N7
50,000,000 3_ “vgv
‘\/
40,000,000
30,000,000
Average Volume (CY/yr)
20,000,000
2,320,358
¢
10,000,000 =Y
v
A
”V
M
0 8 T T T T T 1
1982 1987 1993 1998 2004 2009 2014
Reach_ID Average Rate (ft/yr) | Average Volume (CY/yr) Dredge Interval, yrs
GA_01_ENT 1 0.29 224,569 -
GA_02_OBC_2 141 410,411 0.97
GA_03_IBC_3 0.77 424,394 0.66
GA_04_BRC_4 0.23 35,537 -
GA_06_BRE_6 1.80 401,986 -
GA_07_ETS_7 1.03 236,065 -
GA 08 _TSB_8 2.13 587,395 -
° GA_1A EXT 1* 0.84 537,825 1.31
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CPT/e-Hydro/CSAT Integration

| Quantity (CY) a t future times to reach specified depth
T;r?hitlf\lﬁ;/’ Dfrte(cli/?l_el_%t Now |5 mos. 12 mos] 18 mos. | 24 mos. | 30 mos. | 36 mos.
-45 A7 171,608|423,772}790,205|1,207,360|1,625,518[1,999,915(2,230,219
-43 -45 65,202 [$21,973|502,622] 850,467 [1,203,905/1,517,865/1,697,573
| -41 -43 30,921 [111,594]313,894] 606,834 | 915,851 [1,195,519|1,353,134
-39 -41 14,615 52,706 [I87,020] 421,057 | 691,288 | 939,472 11,080,934
-37 -39 5,801 | 6,432 ]102,175| 275,375 | 509,354 | 730,962 | 858,071
-35 -37 1,107 |j12,820]52,997 | 169,619 | 358,176 | 556,497 | 672,752
-33 -35 0 5,187 | 27,2308 412392 1t | AR7405 | 515,969
-31 -33 0 905 [13,695] 54,885 1 146,987 | 282,359 | 381,179
-29 -31 0 13| 5,812 PRYEHY EOUSEASES, 508 | 266,129
-27 -29 0 2 1,271 | 15,452 | 45,198 | 107,254 | 172,888
-25 -27 0 0 172 | 7,243 | 21,502 | 56,055 | 99,746
-23 -25 0 0 48 2,312 | 9,467 | 24,086 | 46,945
-21 -23 0 0 7 528 3,256 | 6,834 | 15,480
-19 -21 0 0 0 39 317 621 1,630
-17 -19 0 0 0 0 0 0 0
\ eHydro does this ERDC

il
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Galveston Entrance Channel and Harbor
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Channel Portfolio Tool (CPT)

-

Commodity Detalls Tons (Docked) for Mystic River, Ma (mile 0 To Mile 1) (377200) 2008
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Origin-Destination Freight Flows

The O-D flows within the WCSC data
allow the Corps to evaluate navigation
project interdependencies.

This in turn allows for systems-based
optimization approaches.

£
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CPT Depth-Utilization

Rollup Reach Commodity Draft vs. Average Yearly Tons for AllShipments

Resat 2oom

South Atlantic Division

Tans [x1k)

L&} 5 L5 5 i ] 25 30 5 £l 45 S0
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CPT Depth-Utilization

Rollup Project Commuodity Draft vs. Average Yearly Tons for AllShipments

Reset zoom

Southwest Division and
Coastal Louisiana

Tans {x1k)
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Depth-utilization via CPT

We can subtract any cargo not

We can focus on the ~ Supported by a proposed O&M
cargo transiting at just dredging wor
the deepest maintained
depths...

Total Annual Cargo

|
25 30 35 40

45
, Draft (ft) ERDC

BUILDING STRONGg Innovative solutions for a safer, better world




Columbia River (near Astoria, OR)

Quantity (CY) at different future times to reach specified depth

Target | Dredge

Elev, ft Cut, ft Now 6 mos. 12 mos.

(MLLW) | (MLLW)
-45 -47 312,962 | 1,527,520 3,795,422
-44 -46 312,962 | 1,527,520 3,795,422
-43 -45 312,962 | 1,527,520 3,795,422
-42 -44 180,540 977,219 2,872,732
-41 -43 48,118 426,918 1,950,042 4,331,555
-40 -42 27.629 248,849 1,377,110 3,445603
-39 -41 7,140 70,779 804,178 2,559,651 | 5,002,317
-38 -40 4214 40,268 533,256 1,965,286 | 4,145,992
-37 -39 1,287 9,757 262,333 1,370,920 | 3,289,668
-36 -38 724 5673 160,583 1,008,025 | 2,668,627 4.910,082
-35 -37 160 1,589 58,832 641,129 | 2,047,587 4072715
-34 -36 80 895 34177 445102 | 1,610,423 3,424,647
-33 -35 0 201 9,523 249,075 | 1,173,259 2,776,579 | 4,805,020
-32 -34 0 103 5,598 164,495 889,617 2,283,336 4,137,170
-31 -33 - 6 1,673 79,915 605,975 1,790,093 | 3,469 321
-30 -32 - 3 1,065 51,076 440,680 1,435445| 2,935,180
-29 -31 - - 457 22,237 275,386 1,080,797 | 2,401,040
-28 -30 - - 281 14,037 195,155 841,539 1,991,483
-27 -29 - - 105 5,838 114,924 602,281 1,581,926
-26 -28 - - 54 3,922 80,042 453,954 1,282,898
-25 -27 - - 3 2,007 45,160 305,627 983,870
-24 -26 - - 1 1,356 31,075 225913 775,127

®

ERDC
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Columbia River (near Astoria, OR)

Time until Dredging Takes place (Years)

Target 1 1.5 2 2.5 3 3.5 4

Elevation (ft)
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24

23
2
0 | 21
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Texas City Approach Channel
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Texas City Approach Channel

Time until Dredging Takes place (Years)

il

Target
Elevation (ft)

1.5

2.5

3.5

45

29.780

39.293

33.286

32.103

30.798

29.711

28.932

44

33.343

43

42

41

40

39

38.859

38

37

36

35

34

33

32

31

30

29

28

27

26
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MVN - Calcasieu

s R’ -
- e re—

Average Rate

Average

Reach_ID (ft/yr) Volume (CY/yr) | Dredge Interval, yrs
CR_52_CLI_01 0.92 213,622
CR_53_CNI_01 2.05 150,288
CR_50_DE1_01 7.75| 1,254,602
CR_51 DE2_02 2.69 442,499
CR_01_UPR_01 1.80 199,555
CR_02_UPR_02 1.98 243,007
CR_03_UPR_03 11.12 1,236,971
CR_04_UPR_04 6.95 732,436
CR_05_UPR_05 6.51 1,034,526
CR_06_UPR_06 4.23 521,544
CR_07_UPR_07 4.61 519,816
CR_08_UPR_08 6.52 676,079
CR_09_UPR_09 3.78 427,084
CR_10_UPR_10 5.24 496,527

BUILDING STRONGg,
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Calcasieu Outer Bar

Time until Dredging Takes place (Years)

Target 1 1] 2 2.5 3 3.5 4
Elevation (ft)
45 6.588| 6.396
44 6.588| 6.396
43 6.588| 6.396
42 6.573| 6.381
41 0.443| 8.893
40 7.337
39 10.297| 8.490| 7.328
38 8.792| 7.168
37 8.597| 6.782
36 10.255| 7.620
35 0.306 0.503| 6.958
34 7.403 10.867 | 7.744
33 8.877| 11.333| 12.150 | 10.367| 7.773
32 7.142 10.595| 10.302| 8.366
31 8.769| 7.663
30 7.546| 6.295
29 6.366
28
26

BUILDI 25 tter world




Dredge Work Package Formulation

Time Until Dredging Takes Place (Years)
Optimal Target

Depth (ft) 1 1.5 2 2.5 3 3.5 4
Calcasieu Outer 338 20.43943 22.99373 16.1911 11.49139 8].791689 7.167862 6.138435
Calcasieu Gap 40 35.03011 52.46583 68.87481 82.36058 90.064498 94.80497 94.14798

0538 7.313952 5.4183800 4.439209 3.380387

_. Remalnlng development taSkS 0344 64.24062 62.38521 5047904 56.6367
iInclude CPT interface enhancements sisa ai.or1ss 39.26637 37.47005 36.23801
to g|Ve pI‘OjeCt dFEdglng managers 794 320.19148 323.13396 32.66206 320.26347

L. L 3000 5.741193 6.888805 8.034747 9.174922
the capability to formulate efficient  pas1 2627208 2301306 107.8226 170.9211

wWor k p ac k ag es 6375 73.73780 £9.79972 66.44992 £3.59281
WwWHEIVEIRWIL 1I1& WY il A LY LW LY e L LT J-“lm E-M 2-m1m 2-3?533 2-%1“

e Cargo Iis shared between and across navigation projects.
CPT Rollup capability ensures no “double counting.”

e Dredging requirements are additive, so straightforward
summation of CY to ensure a given target depth.

L= ERDC
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CPT Dredge Work Package Rollup Example

Reach Name

Calcasieu Outer Bar
Calcasieu Lower Reach
Calcasieu Middle Reach
Calcasieu Upper Ree

Lake Charles Termin:

Lake Charles Turnind  asin

Work Target
Package Elevations
Options

1 42,42, 41
2 42,42, 40
3 41, 41, 40

BUILDING S 1 RONGg

Target
Elev.

42
42
41
40
38
36

Tons
Supported

17.1 M
14.8 M
11.9 M

Tons
Supported

17.1 M
16.3 M
16.3 M
15.8 M
146 M
2.3 M

Now

12.3
9.6
6.7

Now 1 2 years 3years
year

23.1 28.7 24.5 19.2
214 269 235 18.7
19.3 243 284 31.0
14.5 19 18.6 15.2
13.2 18 23.4 21.2
129 19 26.7 23.1

lyear 2years 3 years

14.3 12.2 9.7
10.7 11.1 10.3
7.2 6.9 6.2

inovatve soluuolris 101 4 sdier, pewer woriu




Other Performance Metrics and
Advanced Analytics

* We are not limited to counting stats such as tons
and cargo value.

e Benefits, however they are defined, can now be
directly compared to these detailed, quantitative
dredging cost estimates.

* Benefits can include commodity-specific freight
corridors and estimates of shipping cost savings.

L= ERDC
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Waterway Freight Corridor Examples

Google earti
L B

Data SI0, NO&A, 1S Navy, NG, BEBG0
[}

Image Landsat

UZ Dept of State Geographer )“;\|
@ 2015 Google Gt
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Waterway Freight Corridor Examples

Google ea\%.1

Dhate SIC, MOLL 1S awy, NG.&. G;EEICO
Image Landsat

UZ Dept of State Geographer

22015 Google
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Waterway Freight Corridor Examples

‘j:'l.fas"-ug'.on

Diate SIC, MO&L 1S Mawy, NGA G;EEICO
Imane Landsst o
UZ Dept of State Geographer
22015 Google

e - 3 o
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Waterway Freight Corridor Examples

ﬂ?ﬁas"-uglon

Googleear
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Tons per voyage analysis:
National Summary

Tons/vessel

120,000 -
100,000 -
80,000 -
60,000 -
40,000 -

20,000 -

Dry Bulk Imports

y =6243.3x - 180841
R? = 0.9883

0
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Draft, ft

50

il

ERDC
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Tons per voyage analysis:
National Summary

35,000 - Tanker Exports 3
30,000 -
L R?=0.9476
§ 20,000 -
'3 15,000 -
o
¥ 10,000 -
5,000 -
0 | | | | | | | | |
0 5 10 15 20 25 30 35 40 45
Draft, ft

il

ERDC
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ITUVILIES

Vessel Draft Sens

Avg. Tons/vessel/ft for Selected Ports, Vessel types, Movements
A

10,000
8,000
6,000
4,000
2,000

1 /19ssan/suo] "Sny

ERDC
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Lower Mississippi River
Average voyage distances, 2007-2008

US Census data on foreign countries of
origin/destination for Lower Mississippi River
used to estimate average distance per voyage:

Average Voyage Distances

Sample Countries of Distance

Origin/Destination (mi)
Venezuela 1750
Estonia 6950
Mexico 650

Brazil 3750
Colombia 1650

India 13300

The Netherlands 5600
Spain 5100

gaited Kingdom 5300
Eqgypt 7300

3640 mi

Tanker Imports: Dry Bulk Imports:

4853 mi

7311 mi

BUILDING STRONGg,

Tanker Exports: Dry Bulk Export:

6574 mi
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Questions?

Asset Management for Deep-draft
Navigation Channels O&M

Ned Mitchell, PhD

601-634-2022



mailto:Kenneth.n.mitchell@usace.army.mil
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