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SECTIONONE Introduction

The topographic and bathymetric survey work was undertaken in support of the Hydraulic
Feasibility Study for the Mississippi River Re-Introduction into Maurepas Swamp Project
(PO-29). Volume Il, Secondary Benchmark GPS Static Survey (URS Corporation, April
2005) has previously been submitted which documents the establishment of project survey
monuments tied to the LDNR Primary Network.

The topographic and bathymetric survey work was divided into nine activities:

. Review of Existing Data and Planning

. Channel Cross Sections South of US 61

. Channel Cross Sections North of US 61/South of 1-10

. Channel Cross Sections North of 1-10

. Crossing and Culvert Surveys

o Additional Channel Bathymetry

J Additional Embankment Topography

. Swamp Topography

. Data QC and Development of High Resolution Digital Terrain Model

This Volume describes methodologies (including quality control review) and presents results
for field topographic and bathymetric surveys. Tabulated data for the surveys are included in
Appendices A through H, and a digital copy of the field data and GIS files is attached in
Appendix I.

In addition, to presenting the data, this Volume summarizes key findings and describes the
development of a very detailed Digital Terrain Model of the project area north of US
Highway 61. The DTM uses nearly 2.5 million vertices and encompasses 175 miles of linear
features.
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SECTIONTWO Review of Existing Data and Planning

Information from several sources was gathered and studied as part of the survey planning,
including:

. Diversion into the Maurepas Swamps, A Complex Project under the Coastal
Planning, Protection, and Restoration Act, Lee Wilson & Associates, June
2001,

o Surveys for Establishing 24 Proposed Staff Gages, Pyburn and Odom, Inc.,
August 2000; (Cross section data is presented in Appendix A).

. High resolution (pixel size <1ft), rectified Color-IR imagery of the project
area, for LDNR by Gulf Coast Aerial Photography, March 2003.

. Survey of Major Channel Bank Gaps, Louisiana State University, July-
August, 2000.

. Light Detection and Ranging (LIDAR) data, for the Louisiana Oil Spill
Coordinators Office by 3001, Inc., March 3, 1999 and March 5 and 6, 2000
(“bare earth” data obtained from the Atlas site).

o Mount Airy 15 X 15 Minute Quadrangle, US Geological Survey, 1939

. 7.5 minute Quadrangle Maps for French Settlement (1991), Whitehall (1980),
Killian (1980), Manchac (1979), Sorrento (1980), Mt Airy NW (1980), Mt
Airy NE (1994), Ruddock (1979), Convent (1991), Lutcher 1994), Reserve
(1994), and Laplace (1992), US Geological Survey.

) Pontchatoula 30 X 60 Minute Geologic Quadrangle, Louisiana Geological
Survey, 2003.

. Interviews with Emile LeBlanc of LDW&F—who supervises the Wildlife
Management Areas within the project area; Glen and Dale Martin—owners of
Blind River Properties, which encompasses a large portion within the central
and north areas; and Floyd Michel, Jr. and Jackie Robertson—who have
extensive personal knowledge of the central and north areas as a result of
living and guiding in the areas.

Using these sources, key project area topographic and bathymetric features were initially
located and imported or digitized into a project GIS, including:

o Hydrologic features (primary and secondary natural and man-made channels,
ditches, sloughs, oil-field canals, and lake boundary),
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SECTIONTWO Review of Existing Data and Planning

. Roads and pipeline and transmission line right-of-ways,

. Spoil banks, levees and other embankments visible on aerial photography;

Planning for the topographic and bathymetric surveys took place over a series of meetings
during the fall of 2003, subsequent to project initiation. Participants in the planning included
the following project team members:

. Ken Teague and Patty Taylor, USEPA,
o Chris Williams and Luke Lebas, LDNR;

. Mike Patorno, Bob Jacobsen, Harry Harlan, Chris Reed, and Justin Roper,
URS Corporation;

. Randy Dixon, 3001, Inc.;
. Gerald Menard, Evans-Graves Engineers, Inc.; and

o Drs. Paul Kemp and Hassan Mashriqui, Louisiana State University, and Dr.
Gary Shaffer, Southeastern Louisiana University (leaders of other ongoing
research efforts in the Maurepas Swamp)

Field surveying was started in November 2003. Developed portions of the project area were
largely accessible through the winter of 2003-2004, and channel cross section surveys of
these areas were completed by March 2004. Areas north of US Highway 61 (Airline
Highway) include the Maurepas Swamp and are extensively used through the winter months
for deer hunting. Large tracts of the Swamp are privately held, and access is restricted
during hunting season. Therefore, channel cross section survey work for the Swamp was not
completed until April 2004. Spot surveying activities were largely completed by April 2004.
(Spot surveys of elevations at project area camps were obtained in March 2005).

All project surveys were tied to the system of project benchmarks (see Volume 11, Secondary
Benchmark GPS Static Survey, URS Corporation, April 2005). All elevations are in Feet
NAVD-88, LDNR.
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SECTIONTHREE Channel Cross Sections South of US Highway 61

The project area south of Airline Highway is largely developed and includes the residential
and commercial districts within the towns of Garyville and Reserve, several large petro-
chemical and refining facilities, and sugar cane farms. The area drainage system consists of
a network of man-made ditches and canals. The Hydraulic Feasibility Study Work Plan
provides for the evaluation of potential backwater impacts from the proposed Diversion on
the drainage system.

[Note: Drainage is by gravity via the channel network through culverts across Airline
Highway and into a set of larger canals that flow northward into the Swamp. During high
Swamp water levels drainage is substantially reduced due to the very low gradient. The
culvert draining into the Reserve Relief Canal is equipped with a gate that can be closed and
a pump station is utilized to facilitate drainage during high Swamp water. St. John the
Baptist Parish maintains a second pump station near the St. John Airport in Reserve.]

To support evaluation of the developed area drainage system, project planning identified a
total of 28 locations for obtaining cross sections. These locations were selected based on the
need to supplement existing channel data, particularly with respect to the more significant
canals and ditches. Figure 1 shows the cross section survey locations south of Airline
Highway—which were designated as S-1 through S-28.

The south area cross section surveys were performed by Evans-Graves using RTK GPS
survey techniques. Appendix B provides the results of the surveys for these cross sections,
which totaled 735 points.

Based on the natural ground elevations determined outside the channels, the topography of
the developed area ranges from elevations above 10 ft. along the highest portions of the old
natural levee for the Mississippi River, to as low as 3 ft. at the northern margins of the
agricultural land. Typical inverts of the drainage channels range from 5 to -1 ft. from south
to north. These findings are consistent with the historic geologic and topographic data.
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SECTIONFOUR Channel Cross Section North of US 61/South of I-10

The portion of the project area between Airline Highway and 1-10 is designated as the central
area. The central area is largely undeveloped and mostly consists of swamp. One lobe of
higher ground associated with an old Mississippi River crevasse extends a few thousand feet
north of Airline Highway in the area of the St. John Airport.

The central area drains to the north via two principal natural waterways (Blind River and
Mississippi Bayou). Several man-made drainage canals (Hope Canal, Bougere Canal, East
and West Marathon Canals, Godchaux Canal, and Reserve Relief Canal), oil-field canals,
and smaller ditches (primarily in the southern reaches of the central area to facilitate drainage
northward from Airline Highway) have altered the natural central area swamp flows.
Historic swamp circulation patterns are also interrupted by the presence of 1-10 and
Louisiana Highway 641, as well as several minor dirt roads and a pipeline right-of way.
Drainage ditches are present along most of the south side of 1-10, along with culverts under
the interstate which serve to equalize water levels on the north and south sides. Figure 2
shows the principal waterways in the central area.

The proposed introduction of 1,500 cfs just north of 1-10, and the modification of Hope
Canal to serve as a diversion channel, may alter the circulation of flow in the central area.
The Hydraulic Feasibility Study Work Plan provides for the two-dimensional modeling of
flow patterns in the central area under baseline and various diversion scenarios. The Study is
evaluating possible changes to water elevation and associated effects on gravity drainage
from the south, as well as changes to detention times.

To support evaluation of these flow patterns, project planning identified a total of 33
locations in the central area for obtaining cross sections. These locations were selected based
on the need to supplement previous Pyburn and Odom channel surveys data (see Appendix
A), particularly with respect to the more significant waterways. Figure 2 shows the cross
section survey locations—which were designated as C-1 through C-33.

The central area cross section surveys were performed by 3001, Inc. using a combination of
RTK GPS and conventional survey techniques. Appendix C provides the data for the 445
points obtained on these cross sections.

Table 1 provides a summary of the width, area, and invert for the central area channel cross
sections.
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SECTIONFOUR

Channel Cross Section North of US 61/South of I-10

Table 1

Summary of Channel Geometry in Central and North Areas

Channel Geometry (Reference el. -0.5)

Cross
Channel Section Width Area Invert
Ft Sq. Ft. Ft. NAVD-88, LDNR

AIRLINE CANAL C25 103.8 755.0 -11.3
ALLIGATOR BAYOU N3 85.2 269.0 -6.4
BAYOU BEC CROCHE N20 53.6 102.0 -3.9
BAYOU SECRET N10 75.3 251.0 -6.5
BAYOU SECRET N9 64.2 275.0 -8.5
BAYOU TENT N16 126.2 311.0 -6.5
BAYOU TENT PO8 79.4 218.0 -5.0
BLIND RIVER N2 480.9 8710.0 -29.2
BLIND RIVER N5 361.8 9547.0 -51.5
BLIND RIVER N7 231.4 3125.0 -32.4
BLIND RIVER PO10 429.5 9099.0 -37.0
BLIND RIVER PO14 410.8 9776.0 -39.5
BLIND RIVER PO15 214.1 2465.0 -19.0
BLIND RIVER PO16 231.7 1450.0 -11.5
BLIND RIVER PO17 105.0 990.0 -15.5
BOUGERE BAYOU N21 28.9 22.0 -2.0
BOUGERE CANAL C20 2.4 0.3 -0.8
BOUGERE CANAL C4 1.9 0.3 -0.8
BOURGEOUS CANAL N12 85.5 354.0 -7.4
BOURGEOUS CANAL N8 97.6 406.0 -8.1
CANAL N17 64.1 207.0 -5.8
CANAL N17B 49.7 160.0 -5.8
COCO BAYOU N25 58.8 19.0 -1.0
CROSS OVER CANAL C13 19.5 6.9 -1.0
DITCH C1 8.5 3.2 -1.0
DITCH C3 11.7 1.6 -0.7
DUTCH BAYOQOU N18 130.2 633.0 -10.8
DUTCH BAYOQOU PO4 132.5 1030.0 -12.5
DUTCH BAYOU PO9 129.5 458.0 -7.0
EAST MARATHON CANAL C17 14.7 15.7 -2.2
GODCHAUX CANAL Cl4 39.4 91.0 -5.1
GODCHAUX CANAL C8 33.6 36.0 -2.0
HOPE CANAL C2 49.7 108.0 -4.0
HOPE CANAL c21 61.5 133.0 -4.1
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SECTIONFOUR

Channel Cross Section North of US 61/South of I-10

Table 1 (Continued)

Summary of Channel Geometry in Central and North Areas

Channel Geometry (Reference el. -0.5)

Cross
Channel ST Width Area Invert
Ft Sq. Ft. Ft. NAVD-88, LDNR

HOPE CANAL N13 55.8 137.0 -5.0
HOPE CANAL PO5 119.3 362.0 -5.0
HOPE CANAL PO6 51.0 135.0 -4.5
HOPE CANAL PO7 84.5 384.0 -7.5
MISSISSIPPI BAYOU C30 35.4 41.0 -2.4
MISSISSIPPI BAYOU N19 124.7 512.0 -8.0
MISSISSIPPI BAYOU N24 48.2 95.0 -3.5
MISSISSIPPI BAYOU PO11 63.1 196.0 -5.3
MISSISSIPPI BAYOU PO12 30.1 24.0 -2.1
MISSISSIPPI BAYOU PO13 137.5 423.0 -5.0
NORTH OILFIELD CANAL PO2 102.5 510.0 -8.4
NUMBER 12 CANAL N11 63.6 167.0 -6.3
RESERVE RELIEF CANAL C10 92.4 231.0 -5.2
RESERVE RELIEF CANAL C9 71.7 160.0 -4.6
RESERVE RELIEF CANAL N27 164.8 873.0 -10.8
RESERVE RELIEF CANAL PO1 176.5 1027.0 -10.3
RESERVE RELIEF CANAL PO3 147.1 962.0 -12.5
SOUTH BAYOU N15 73.1 131.0 -3.2
SOUTH BAYOU N15B 28.8 47.0 -3.2
SOUTH OILFIELD CANAL N26 91.1 341.0 -7.6
WEST BAYOU N14 54.3 76.0 -2.4
WEST INTERSTATE CANAL N29 215.2 1405.0 -11.0
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SECTIONFIVE Channel Cross Sections North of I-10

The project area north of 1-10 is designated as the north area and is comprised entirely of
swamp. This area includes the lower Blind River, the western end of the Amite River
Diversion Canal, and the southwest rim of Lake Maurepas. Other than camps located on the
main channels there are no residents in the area.

The north area drains into Lake Maurepas via several principal natural waterways (Blind
River, Tent Bayou, Dutch Bayou, Bougere Bayou, Bayou Bec Crochet, and Mississippi
Bayou) and man-made drainage canals (Hope Canal and Reserve Relief Canal). Drainage
ditches are also present adjacent to most of the north side of 1-10. In addition to the drainage
channels, area hydrology is influenced by oil-field canals and transmission line rights-of-
way. Figure 2 shows the principal waterways in the north area.

The bulk of diversion water flow is expected to occur in the north area. The Hydraulic
Feasibility Study will assess swamp water elevations under various diversion scenarios,
velocities in sensitive channels, and the detention time of the diversion water in the swamp.

To support evaluation of these flow patterns, project planning identified a total of 29
locations in the north area for obtaining cross sections. These locations were selected based
on the need to supplement previous Pyburn and Odom channel data, particularly with respect
to the more significant waterways. Figure 2 shows the cross section survey locations—
which were designated as N-1 through N-29.

The north area cross section surveys were performed by 3001, Inc. using a combination of
RTK GPS and conventional survey techniques. Appendix D includes the results for the 532
points contained on these cross sections. Table 1 provides a summary of the width, area, and
invert for the channel cross sections.
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SECTIONSIX Crossing and Culvert Surveys

Surveys were performed by Evans-Graves using RTK techniques for various crossings and
culverts in the south area and along 1-10. In addition, URS used hand held GPS unit to
obtain locations for several additional culverts along La 641 and Airline Highway.
Appendix E provides the results for the 566 points include in these surveys.

The typical invert for the I1-10 culverts was between -0.5 and -1.0 ft.
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SECTIONSEVEN Additional Channel Bathymetry

Based on the review of existing data, particularly the interviews with the local landowners
and guides, as well initial observations from project team members during reconnaissance
visits to the areas, additional hydrographic features in the central and north areas were
identified for further field investigation by URS. (These minor channels are shown on
Figure 2.)

URS personnel traversed these channels and obtained spot invert measurements at 47
locations. The invert data were taken with reference to the water surface and tied to nearby
temporary benchmarks or staff gages. Appendix F provides the results of the URS spot
surveys for additional channel bathymetry.

The additional bathymetric data for minor channels and sloughs indicate that these features
typically have an invert between -1.0 and -0.5 ft.
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SECTIONEIGHT Additional Embankment Topography

As a result of the initial reconnaissance, discussions with other project area researchers at
Louisiana State University, and review of early hydrographic data, URS determined that
higher resolution of channel bank topography would be needed to adequately characterize
and model channel conveyance. URS therefore conducted a visual assessment of the banks
for all of the identified channels. Banks were characterized as No Bank, Natural Bank, or
Artificial Bank. Estimates were made of the typical controlling bank elevation—and the
location, width, and invert of bank gaps—uwith reference to the water surface. Water surface
elevations were established from nearby project temporary benchmarks or staff gages.

Walking inspections and spot elevation measurements were also made for several
embankment features:
. The natural Lake Maurepas bank;

o The man-made railroad embankment which extends north from Hope Canal
and turns westward terminating at Blind River;

. Various segments of the man-made levees and roads which separate the
agricultural development in the area of the St. John Airport from the swamp;
and

. Ground surrounding several project area hunting camps.

Appendix G provides the results for 153 URS spot embankment survey locations.

The spot bank survey results showed that the major natural channels, particularly along the
downstream reaches, are contained within a low natural bank, generally at an elevation of
about +1.0 ft. The natural banks of Dutch Bayou are slightly higher, at +1.5 ft. Bank
elevations of +2.0 ft. typically occur only at man-made spoil banks, embankments, or levees.

Some ground elevations immediately adjacent to the camps surveyed ranged in the +2 to +3
range.
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SECTIONNINE Swamp Topography

The original project plan envisioned performing several survey profiles within the Maurepas
Swamp. However, data from the initial cross section surveys—together with information
from interviewees and field surveys—indicated that there are no major features or trends in
swamp topography that warranted surveying in support of the 2D hydrodynamic model.
(Appendix H provides the results for 15 URS spot survey locations for swamp topography.)

Furthermore, project area LIDAR data (see Figure 3) confirmed the location of known higher
artificial banks within the swamp areas and did not indicate the presence of additional swamp
topographic features. [Note: Figure 3 illustrates that the project area LIDAR data is
composed of two sets of data—from March 1999 and March 2000 flights. There are clear
discrepancies in the vertical control of the two sets of data.]

The review of existing information on swamp topography supported a decision to
concentrate the remaining field efforts on the additional channel and embankment surveys
discussed above.

Swamp vegetation is very dense and the swamp floor is heavily littered with detritus.
Except for the dragline scars created from cypress lumbering in the early 20th century, point
elevations tend to fall randomly within a narrow range. The cross sections and spot surveys
indicated that swamp elevations typically range from 0.0 to 1.0 ft., with an average of about
+0.5 ft. Elevations below 0.0 ft are seen in sloughs while elevations above +1.0 are common
on the natural banks.

This range is consistent with previous estimates by Dr. Kemp and Mashriqui that the average
swamp elevation is about one-half foot below the average water elevation of Lake Maurepas
(Development Plan for Diversion into the Maurepas Swamp, Louisiana State University,
May 2004). The average water surface elevation in Lake Maurepas is about +1 ft. in NAVD-
88, LDNR. [Note: the LSU researchers have used a control network that yields an average
water surface elevation of Lake Maurepas at about +1.5 NAVD-88 and an average swamp
elevation of +1 ft.]

Slightly higher swamp elevations are present around the lower end of Blind River and
Alligator Bayou due to active deposition of Amite River Diversion Channel/Blind River
fines in this area. Higher elevations are also seen toward the southern margins of the central
area Swamp, as typified by the presence of oak and palmetto vegetation.
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SECTIONTEN Data QC and High Resolution Digital Terrain Model

Topographic and bathymetric data for the central and north areas were used to prepare a high
resolution digital terrain model (DTM). Development of the DTM has facilitated quality
control (QC) reviews of project topographic and bathymetric data. Furthermore, the DTM
has supported a detailed evaluation of the swamp geometry, hydrodynamics, and planning
for the two-dimensional modeling effort.

The DTM was developed in Land Development Desktop (LDD), a three-dimensional terrain
modeling and editing program for use with AutoCAD (AutoDesk, Inc.) in the following

steps:

Survey data were checked for completeness, consistency, and reasonableness
by URS engineers prior to importing the data into the GIS. Errors or
discrepancies were resolved.

Feature locations (i.e., channel centerline, edge of water lines, channel banks,
bank gaps, roads, levees, other embankments) were verified using GIS and the
high resolution aerial imagery.

Features that were located visually in the field were geo-referenced (XY
coordinates were assigned) using the high resolution aerial photography.

Feature GIS files and cross section data were exported to LDD (Appendix |
includes copies of GIS files).

Using LDD 3D analytical tools, a complete series of vertices and edges were
generated to represent the linear features, including grade transitions, feature
intersections, and breaks (e.g. bank gaps).

2,467,060 vertices were produced in the final Linear Feature DTM,
encompassing 175 miles of features (see Table 2).

A set of 130,000 interior point locations for the “interior” swamp were
generated on 100 ft spacing and elevations between 0 and +1 ft NAVD-88,
LDNR for these points were developed using a random number generator.

The DTM was then inspected in detail using 3D views on screen for
consistency and reasonableness. This proved especially useful in editing
channel intersections, checking grade transitions, and adjusting breaklines.

The combined DTM, with a total of nearly 2.6 million vertices, was then
converted to a Triangulated Irregular Network (TIN) surface.

URS
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SECTIONTEN Data QC and High Resolution Digital Terrain Model

. Various outputs, including a detailed color contour map of the north and south
area, were produced and reviewed.

The high resolution DTM has subsequently been used to generate a lower resolution DTM
and TIN—with 175, 000 vertices—for the development of the 2D model finite element grid.
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SECTIONTEN Data QC and High Resolution Digital Terrain Model

Table 2
List of Significant Swamp Linear Features
Feature Le(\gth
(miles)
Primary Channels and Associated Banks
Reserve Relief Canal 6.2
Blind River 18.3
Mississippi Bayou 8.6
Hope Canal 6.1
Bayou Tent 2.6
Dutch Bayou 3.2
Subtotal 45.1
Secondary Channels and Associated Banks
Mississippi Bayou, above Cross-Over 1.0
Godchaux Canal 1.7
Cross Over Canal 1.8
West Interstate Canal 1.0
South Oilfield Canal 2.2
East Marathon Canal 1.7
Alligator Bayou 3.1
Bourgeous Canal 3.9
SW-NE leg of Bourgeous Canal 0.4
Number Twelve Canal 2.2
West Bayou 0.2
Bayou Secret 24
Tennessee Williams Canal 1.9
Airline Canal 24
Tchackchou Bayou 1.9
South Bayou 0.5
North Qilfield Canal 0.8
Subtotal 29.0
Sloughs and Associated Banks
East-West between Reserve Relief MS Bayou 2.2
Slough from Mississippi Bayou to South Qilfield Canal 0.3
Branch Tenth 13
Hard Time Canal 1.4
Bougere Bayou 3.7
Sawgrass Bayou 3.0
N-S between Blind R and Alligator Bayou 0.6
Peter's Run 2.3
N-S trend, west of L Maurepas embankment 2.1
NW-SE trend, between Dutch Bayou and L Maurepas embankment 0.8
E-W trend, between Dutch Bayou and Mississippi Bayou 11
N-S trend, between Blind R and Old RR embankment 1.4
South of Old RR embankment 1.9

m I:\Projects\LDNR\10001073-Maurepas Diversion\Reports-Working\V3 Topo & Bath Survey\Topographic and Bathymetric Survey Report.doc \9-AUG-07\BTR 10'3



SECTIONTEN Data QC and High Resolution Digital Terrain Model

Table 2 (Continued)
List of Significant Swamp Linear Features

Feature Ler-mgth
(miles)

SW-NE trend at west end of West Bayou 0.9
13 Mainline 0.0
East-West Mainline 1.0
Bougere Canal 3.7
E_W east side of Hope Canal 1.0
East-West Mainline 11
Coco Bayou 0.7
Lower South Bayou 0.7
East of Reserve Relief Canal 0.9
Between Mississippi Bayou and East Marathon Canal 0.7
South of Old RR embankment 1.9
West of Bayou Tent 0.0
South of Bayou Secret 0.6
Subtotal 35.1
Ditches and Associated Banks
Colonial Canal 1.7
Northside of Airline Highway to Hope Canal 2.3
I-10 northside 9.2
I-10 southside 9.2
Bougere Canal 1.2
West of Bougere Canal 1.2
West of Bougere Canal 11
West Marathon Canal 1.7
East of East Marathon Canal 14
Subtotal 28.8
Total Channels 138.0
Additional Embankments
Pipeline ROW 10.7
Transmission Line ROW 9.3
Old Railroad Embankment 4.5
Lake Maurepas Natural Bank 4.4
South Boundary Levee 5.6
Hope Canal Road 2.6
Total Additional Embankments 37.2
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APPENDIX A

PYBURN AND ODOM PROJECT AREA CROSS SECTION DATA



APPENDIX B

CHANNEL CROSS SECTIONS SOUTH OF US HIGHWAY 61



APPENDIX C

CHANNEL CROSS SECTIONS NORTH OF US HIGHWAY 61



APPENDIX D

CHANNEL CROSS SECTIONS NORTH OF INTERSTATE 10



APPENDIX E

CROSSINGS AND CULVERTS SURVEYS



APPENDIX F

ADDITIONAL CHANNEL BATHYMETRY



APPENDIX G

ADDITIONAL EMBANKMENT TOPOGRAPHY



APPENDIX H

ADDITIONAL SWAMP TOPOGRAPHY



APPENDIX |
CD COPY OF REPORT
INCLUDING APPENDICES AND ADDITIONAL GIS DATA FILES
Additional GIS Data Files include:

e Channel Centerlines

e Embankments, including natural channel banks, artificial banks (which
includes channel spoil banks, railroad embankment, and levees)and rights-of-
ways

e Roads



