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1.0 THREE RIVERS SOUTHEAST ARKANSAS

Introduction

The Three Rivers Study, which encompasses the confluence of the Arkansas and White rivers
with the Mississippi River in southeast Arkansas, is being conducted by the U. S. Army Corps of
Engineers (USACE) to study the McClellan-Kerr Arkansas River Navigation System
(MKARNS) in an effort to seek a long-term sustainable navigation system that promotes the
continued safe and reliable economic use of the MKARNS.

There is a risk of breach of the existing containment structures near the entrance channel to the
MKARNS on the White River. During high water events, water backing up the Mississippi can
create significant head differentials between the Arkansas and the White rivers. The existing
containment structures are subject to damaging overtopping, flanking and seepage that could
result in a catastrophic breach. The uninhibited development of a breach, or cutoff, has the
potential to create various navigation hazards, increase the need for dredging, and adversely
impact an estimated 200 acres of bottomland hardwood forest in the isthmus between the
Arkansas and White rivers.

Stage of Planning Process

This is a feasibility study. A planning Charette was conducted in September 2015, and an
Alternatives Milestone Meeting was completed in December 2015. The study is in the
Alternative Formulation and Analysis Phase. Utilizing a reasonable level of detail, the PDT has
analyzed, compared, and evaluated the array of alternatives to identify a Tentatively Selected
Plan.

Study Authority

Section 216, Flood Control Act of 1970 (Public Law 91-611) authorizes a feasibility study due to

examine significantly changed physical and economic conditions in the Three Rivers study area.

The study will evaluate and recommend modifications for long-term sustainable navigation on

the MKARNS. Section 216 of the Flood Control Act of 1970 (Public Law 91-611) states:
"The Secretary of the Army, acting through the Chief of Engineers, is authorized to
review the operation of projects the construction of which has been completed and which
were constructed by the Corps of Engineers in the interest of navigation, flood control,
water supply, and related purposes, when found advisable due to significantly changed
physical or economic conditions, and to report thereon to Congress with
recommendations on the advisability of modifying the structures or their operation, and
for improving the quality of the environment in the overall public interest."”

Non-Federal Sponsor

The Arkansas Waterways Commission is the non-federal sponsor for the Three Rivers Southeast
Arkansas Study. An amended feasibility cost-sharing agreement was executed in June 2015.
Purpose

Based on the Section 216 authority, the study is investigating alternatives that would minimize
the risk of cut off development, including reducing the cost of maintence associated with
preventing cutoff development, while minimizing impacts to the surrounding ecosystem.



1. GENERAL
The project area being studied consists of a region where the White River, Arkansas River,

Mississippi River and the McClellan-Kerr Arkansas River Navigation System (MKARNS) all
interact during flood events to cause it to be a very dynamic area. When the Mississippi River is
at flood stage it backs up the White River and eventually reaches a level where the White River’s
flow cannot stay within the banks. When this occurs it flows overland towards the Arkansas
River, causing erosion to occur on a massive scale. Over time multiple headcuts have formed and
were ultimately closed by the Corps of Engineers before significant damage could occur. The
Owens Lake Structure, The Lagrues Lake Structure, the Melinda Structure, the Historic Cutoff
Closure Structure, the Jim (John) Smith Structure and the Soil Cement Structure are just some of
the facilities that USACE has built over the years in an attempt to control where and how water
flows within the area. On a less frequent basis the Arkansas River can also flow towards the
White River when it is experiencing a flooding condition. If the White River were to create a
new channel to the Arkansas River, navigation utilizing the MKARNS would be disrupted. This
is especially true of the barge shipping industry that uses the MKARNS to ship billions of dollars
of commodities.

The goals of this project are to reduce the potential risk of a catastrophic breach, to insure that
navigation can continue on the MKARNS and that environmental impact is limited. The means
for achieving each of these goals is to reduce the damaging velocity heads which are causing the
erosive forces creating new channels between the White River and the Arkansas River. This in
turn will prevent disruption of river navigation and prevent destruction of the surrounding
woodland areas. In order to do this, construction of various structures will need to be completed.

The engineering designs to follow were prepared to provide structures that are resilient enough to
withstand the hydraulic forces that the Three Rivers system is capable of producing. Should
damage occur to the structures, repairs can be easily performed with conventional construction
equipment and the various stone material’s. It is the intent of this study that future repairs would
be expedited utilizing stone materials that have been stockpiled on USACE owned property
located southeast of the existing Owens Lake Structure.

All the proposed structures will be hardened utilizing stone that has been delivered to the project
site by the Sponsors shippers, utilizing the MKARNS.

On the next page is the Three Rivers Structure Map. It will provide the reader of this document
the location of the existing structures located within the project area that will be impacted by the
proposed projects to be discussed later in the Engineering Appendix.
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2. HYDROLOGY AND HYDRAULICS (H&H)
H&H personnel performed numerous computer models to come up with the Alternatives that

have been designed for this appendix. The complete H&H analysis is covered in a separate
appendix and will provide a full explanation of the modeling that was performed.

The team investigated climate change impacts per “Guidance for Incorporating Climate Change
Impacts to Inland Hydrology in Civil Works Studies, Designs, and Projects” was issued in
Engineering and Construction Bulletin (ECB) 2014-10. The proposed construction
improvements are located at an elevation greater than 100 feet above Mean Sea Level and will
not be impacted by sea level change. Change in climate is not expected to significantly alter the
hydrologic analysis for the region and as a result was not specifically modeled for in the project.
No climate change impacts have been included in the study.

3. SURVEYING, MAPPING AND OTHER GEOSPATIAL DATA REQUIREMENTS
Where available, LIDAR and hydrographic topographic data were used in the preparation of the

designs described in this section. It should be noted that the available Lidar data was limited in
some areas due to high water conditions at the time the Lidar data was obtained. During the
Preconstruction, Engineering and Design (PED) phase, a comprehensive topographic and
hydrographic survey will be required in order to develop the formal plans and specifications for
construction. This proposed survey will identify topographic features, boundary lines,
easements, structures, roads and utility lines, etc.

The available LIDAR and hydrographic topographic data was used within the Bentley
INROADS software program to create 3D surface models of the structures to be constructed.
This in turn was used to create volumes, measure distances and areas for the creation of the
quantities used in the preparation of the cost estimates. These surfaces can create contour data as
a byproduct of the computation process but contours are not needed to create quantities, the
volume quantities were obtained from comparing the existing and proposed surfaces. The data
used provided a realistic basis for the quantities used in the cost estimates.

4. GEOTECHNICAL
Sufficient geotechnical information is known about the areas where the proposed structures are

to be constructed. The construction of the stone containment structure will be done solely by
placement on-top of the ground surface without excavation being performed or required. The
soils under the stone containment structure consist of silty-clay topsoil overlaying sandy
materials. These soils have proved to be very stable under flood and construction activities. The
existing Historic Cutoff structure as its name implies, is a structure that was built to close the
cutoff or bypass that allowed water to flow between the White River and the Arkansas River
during a flood event. See the “Three Rivers Structure Map” above for the location of the Historic
Cutoff. It is a manmade structure and was constructed utilizing dredged material from the White
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River. The composition of the dredged material was generally sandy with some clays and silts
included. This was visually witnessed during its placement by USACE personnel. As such we do
not believe that formal geotechnical testing was warranted for this study and the associated cost
was therefore saved.

Prior to Preconstruction, Engineering and Design (PED) work, it is recommended that soil
borings be taken in the Historic Cutoff to confirm the presence of the sandy soils and for the
sheet pile design.

Stone material for the project’s various construction activities is readily available from multiple
quarries and can be barged directly to a USACE owned staging area adjacent to the Owens Lake
Structure.

Additional Geotechnical information for the project area, including earthquake information, can
be found in the draft “Arkansas-White River Cutoff Study” dated November 2007.

5. ENVIRONMENTAL ENGINEERING
The Three Rivers Study revealed some ancillary environmental benefits. They include the

reduction in the isthmus velocities that promote erosion, preservation of the bottom land
hardwood forest’s hydrologic condition and re-connection of the Owens Lake oxbow that had
been severed by the existing Melinda Structure. The existing Melinda Structure is located two-
thirds of the way between the White River and Arkansas River and separates Owens Lake from
the Melinda Headcut Channel. The existing Melinda Structure is constructed mainly of a soil
cement mixture, with subsequent repairs utilizing concrete. The demolition of the existing
Melinda Structure and the disposal of the debris in the 90 foot deep hole in the channel to the
south of the structure will create a roughened bottom habit that will be beneficial for fish. See
paragraph 6.1.2C for additional information. No other specific environmental features have been
included in this study. For further background information see Appendix B — Hydrologic and
Hydraulic Analysis and Appendix D - Environmental.

During the study’s preliminary design process, we considered using dredged materials from the
MKARNS for portions of the containment structure. However, a design that would be considered
resilient enough for the rivers hydraulic flows was not identified. This decision was reinforced
by the damage that occurred to the Jim (John) Smith Structure in occurred in February of 2005.
The structure was built with a geotube core overlain with soil and vegetation. See Figure 1-13 in
the “Arkansas-White River Cutoff Study”, dated November 2007. It was therefore decided to
utilize natural quarried stone for the containment structure. Stone is readily available for the
project, it is durable and can be quickly modified or repaired if the need should occur.

6. CIVIL DESIGN



6.1.1 No Action Plan
Other than normal Operation, Maintenance, Repair, Replacement and Rehabilitation

(OMRR&R) requirements, the No Action Plan does not have any planned major changes to the
existing structures maintaining the navigation system. Since 2014, two sinkholes have formed in
the existing Historic Cutoff structure which requires remediation to insure that the structure does
not fail in the future. While there may be other methods, this study only considered two methods
for repairing the sinkholes. The first is to continue filling them with a mixture of earth and stone
as they occur, with the potential risk for a damaging breach still present. This is the method
currently being used by USACE Operations personal for sinkhole repairs. The second method
and the one recommended for this feasibility study is the installation of a sheet pile cutoff wall.
The wall would be 5625 feet long and extend from an elevation of 170 at the top of the sheet pile
wall to an elevation of 100 at the bottom. The alignment for the sheet piling will follow the top
of the existing Historic Cutoff Structure and be located at least 30 feet from the existing soil
cement structure located on its top. This is to avoid the existing underground powerline and fiber
optic cable that runs on either side of the soil cement structure. We consider the use of sheet
piling to be a conservative and the most realistic method for repairing the sinkholes. For the No
Action Plan, the final decision as to the type of repair method to be utilized for the sinkholes will
require additional geotechnical study in the future. This falls within the Operation, Maintenance,
Repair, Replacement & Rehabilitation (O,M,R,R&R) requirements for the existing Historic
Cutoff Structure.

In addition, the draft “Arkansas-White River Cutoff Study”, dated November 2007 outlined
additional structures that were to be constructed in the future as required to maintain the
navigation system.

6.1.2 Alternative 1 — Stone Containment Structure at Elevation 157 and Re-opening
of the Historic Cutoff (Tentatively Selected Plan (TSP))

This alternative is the Tentatively Selected Plan (TSP) and consists of four major elements:

A. The construction of a Stone Containment Structure at an elevation of 157 feet
above sea level. The proposed alignment is shown on sheet C-101 in Attachment
A. The structure will be constructed of Little Rock District, Grade B stone. The
stone gradation of which is also included in Attachment B. The structure will
have a 20 foot wide top and 1:5 side slopes. Numerous alternative design
materials were considered for the Containment Structure but only stone was
determined to have the resiliency and ease of repair necessary for flowing water.
See the table of alternative designs considered and not used. Although the all soil
cement structure would be resilient, it was removed from consideration because
the cost of repairs are high as USACE has experienced in the past. Due to the



remote location of the site, the use of stone provides the most hydraulically
resilient structure, with the easiest ability to be maintained.

Alternative Designs Resiliency
Considered & Not Used
1 Ton retaining wall No
block core, 1:10 sand
slopes & stone cap
Stone core w/1:1.5 No
slopes, 1:10 sand slopes
& stone cap
Precast concrete core No
wall, 1:10 sand slopes &
stone cap
Poured concrete wall No
core, 1:10 sand slopes &
stone cap
Soil cement core, 1:10 No
sand slopes & stone cap
Soil cement structure in Yes
its entirety.
Sheet pile core, 1:10 No
sand slopes & stone cap

B. The existing soil cement/concrete Owens Lake Structure will be revised to
include a flow equalization structure consisting of a reinforced concrete arch
bridge span similar to Contech’s Con/Span O-Series. The inclusion of the arch
will allow for flow between the White River and Owens Lake to allow the water
levels to equalize at the same time without the damaging erosive forces which
occur when water flows over the Owens Lake Structure. The arch shall have a
rise of 6 feet and a span of 25 feet. After installation of the arch, backfilling of
the surrounding trench will be done with concrete to restore the structural
integrity of the Owens Lake Structure. See sheet C-502.

C. The existing Melinda Structure will be demolished. Material disposal will be by
pushing the soil cement/concrete debris into the adjacent scour hole located to
the south of the structure which is about 90 feet in depth. The removal of the
Melinda Structure will allow for a uniform rise in water levels in Owens Lake



and the Melinda Channel headcut without the risk of damage caused by high
head differential flows over the Melinda Structure.

D. The Historic Cutoff structure will be lowered to a final top of stone elevation of
145. See sheet C-501. For purposes of this feasibility study a 1000 foot wide
opening is being used with 1:3 side slopes. During the Preconstruction,
Engineering & Design (PED) phase of the project, the opening width must be
optimized by the Hydrology & Hydraulics section (H&H). The materials
excavated from the Historic Cutoff structure will be placed southwesterly of the
proposed opening to create a new backwater embankment that is not directly
impacted by the river flows. The excavated area will be protected by a 5 foot
layer of R7400 on top of a 1 foot layer of R90 stone. The inlet and outlet end of
the structure shall have stone placed upon the existing slope until the existing
elevation of 135 is met. At this point a 20 foot wide by 20 foot deep section of
stone toe protection trench filled with R7400 stone shall be placed running the
full width of the inlet and outlet ends. Both the R7400 and R90 stone gradations
are from the Vicksburg District. The R7400 gradation is shown in Attachment A.
One existing underground powerline and underground fiber optic line are located
in the project area and will need to be relocated as part of the New Historic
Cutoff construction. Across the excavated area a 24 foot wide by 2 foot thick
layer of concrete shall be placed with a top elevation of 145 and 1:10 end slopes
as the road transitions to match the existing road. This road will allow for
continued road access to the Montgomery Point Lock and Dam located 3-miles
east of the Historic Cutoff. Across the center of the excavated area, a steel sheet
pile shall be installed with a top elevation of 140 and a bottom elevation of 110
for a length of 1500 feet. All disturbed areas will be seeded with a flood
resistant, deep rooting seed mixture suitable for growing in sandy conditions.
During the Preconstruction, Engineering & Design (PED) phase, a geotechnical
study should be performed to determine the best way to control sinkhole issues.

6.1.3 Alternative 2 — Multiple Openings

There will be three structures constructed as part of the Multiple Openings alternative and two
existing structures will be modified.

A. The Historic Cutoff structure will be lowered to a final top of stone elevation of
145. For purposes of this feasibility study a 2500 foot wide opening is being used
with 1:10 side slopes. The materials excavated from the Historic Cutoff structure
will be placed southwesterly of the proposed opening to create a new backwater
embankment that is not directly impacted by the river flows. The excavated area
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will be protected by a 5 foot layer of R7400 stone on top of a 1 foot layer of R90
stone. The inlet and outlet end of the structure shall have stone placed upon the
existing slope until the existing elevation of 135 is met. At this point a 20 foot
wide by 20 foot deep section of stone toe protection trench filled with R7400
stone shall be placed and shall run the full width of the inlet and outlet ends.
Both the R7400 and R90 stone gradations are from the Vicksburg District. The
R7400 gradation is shown in Attachment A. An existing underground powerline
and underground fiber optic line are located in the project area and will need to
be relocated as part of the New Historic Cutoff construction. Across the
excavated area a 24 foot wide, 2 foot thick layer of concrete shall be placed with
a top elevation of 145, to allow for continued road access to the Montgomery
Point Lock and Dam located 3 miles east of the Historic Cutoff. Across the
center of the excavated area, steel sheet pile shall be installed with a top
elevation of 140 and a bottom elevation of 110 for a total length of 2700 feet. All
disturbed areas will be seeded with a flood resistant, deep rooting seed mixture
suitable for growing in sandy conditions. During the Preliminary, Engineering
and Design (PED) phase, a geotechnical study should be performed to determine
the best way to control sinkholes issues.

. The existing soil cement/concrete Owens Lake Structure is at an elevation of
145. As part of the multiple openings alternative, the structure would be
reconstructed by removing a 400 foot section of the soil cement/concrete until
the weir is at an elevation of 132. Both ends of the weir would be constructed
with a minimum 1:10 slope to allow for vehicular traffic to utilize the structure.
For purposes of this report it was assumed that the demolished materials would
be repurposed for erosion protection on the Owens Lake side (west side) of the
structure.

. A new 350 foot long stone structure will be constructed in Owens Lake halfway
between the Owens Lake Structure and the Melinda Structure. It shall be
constructed entirely of stone with a finished elevation of 135. The basic design
shall follow the “Stone Containment Structure” shown on sheet C-501 in
Attachment A with the exception that each end shall have 100 foot long stone
keys in each embankment to protect against flanking. A new 1975 foot long by
30 foot wide access road will need to be cleared of trees and stumps to provide
access to the site. No aggregate surfacing is proposed at this time.

. The existing soil cement/concrete Melinda Structure is at an elevation of 142. As

part of the multiple openings alternative, the structure would be reconstructed by
removing a 900 foot section of the soil cement/concrete until the weir is at an
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elevation of 132. Both ends of the weir would be constructed with a minimum
1:10 slope to allow for vehicular traffic to utilize the structure. For purposes of
this report it was assumed that the demolished materials would be repurposed for
erosion protection on the Melinda Headcut channel side (south side) of the
structure.

E. A new 600 foot long stone structure will be constructed south of the Melinda

Structure near the entrance to the Arkansas River. It shall be constructed entirely
of stone with a finished elevation of 129. The basic design shall follow the
“Stone Containment Structure” shown on sheet C-501 in Attachment A with the
exception that each end shall have 100 foot long stone keys in each embankment
to protect against flanking. A new 30 foot wide access road will need to be
cleared of trees and stumps to provide access to the site. No aggregate surfacing
is proposed at this time.

6.1.4 Environmental Alternatives

Four environmental alternatives were considered to provide fish passage for Lagrues Lake and
Owens Lake. Preliminary designs and cost estimates were prepared for them, but were not
included in this study. USACE was unable to find a Sponsor for the environmental alternatives,
therefore the alternative was dropped from further consideration in the feasibility study.

A. The existing road crossing at the north end of Lagrues Lake will have a flow
equalization structure consisting of a reinforced concrete arch bridge span similar
to Contech’s Con/Span O-Series. The inclusion of the arch will allow for flow
between the White River and Lagrues Lake to allow for the passage of fish
between them for longer periods of time. The arch shall have a rise of 6 feet and
a span of 25 feet. The arch will need to be placed upon a concrete footing system
set upon piling due to the soft soils anticipated. After installation of the arch,
backfilling of the surrounding trench will be done using existing onsite soils and
capped by a 12 inch aggregate surface course to restore the road to its existing
condition. As part of the construction, the existing buried fiber optic cable will
need to be relocated. We believe 300 feet of cable will be impacted. Electric
power is overhead in this area.

B. The existing soil cement/concrete Owens Lake Structure, located at the westerly
end of Owens Lake, will be revised to include a flow equalization structure
consisting of a reinforced concrete arch bridge span similar to Contech’s
Con/Span O-Series. The inclusion of the arch will allow for flow between the
White River and Owens Lake to allow for the passage of fish between them for
longer periods of time. The arch shall have a rise of 6 feet and a span of 25 feet.
The arch will be placed upon the existing soil cement which will act as the
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footing system. After installation of the arch, backfilling of the surrounding
trench will be done with concrete to restore the structural integrity of the Owens
Lake Structure. No utilities are expected to be impacted.

The existing soil cement containment structure at the easterly end of Owens Lake
will be revised to include a flow equalization structure consisting of a reinforced
concrete arch bridge span similar to Contech’s Con/Span O-Series. The inclusion
of the arch will allow for flow between the White River and Owens Lake to
allow for the passage of fish between them for longer periods of time. The arch
shall have a rise of 6 feet and a span of 25 feet. The arch will need to be placed
upon a concrete footing system. After installation of the arch, backfilling of the
surrounding trench will be done with concrete to restore the structural integrity
of the existing soil cement containment structure. As part of the construction,
both the existing fiber optic cable and underground powerline will need to be
relocated. We believe 300 feet of fiber optic cable and potentially up to 2400 feet
of underground power will be impacted.

Running parallel to the soil cement structure is a gravel road used by logging
trucks. This gravel road lies within property currently owned by USACE. Due to
elevation differences, the north end of the arch will need to be excavated to allow
for water to pass thru easier. This area includes the gravel road which will need
to be lowered and restored. Restoration will be by the placement of a 200 foot
long, 30 foot wide and 2 foot thick concrete road crossing. In order to control
erosion, Class B stone will be placed within the excavated area as needed.

. The existing Lagrues Lake soil cement/rip-rap structure will be demolished in its
entirety. The rip-rap that has been placed on-top of the easterly end of the
structure, will be removed and stockpiled for future use within the USACE
property on the east end of the structure. Where practical, the soil cement shall
be broken up and stockpiled adjacent to the rip-rap, otherwise it will be disposed
of within the lake and used for bank protection. Where required, sand will be
brought in to fill any large voids and to allow for natural revegetation. Disturbed
areas will be revegetated upon completion. No utilities are expected to be
impacted.

STRUCTURAL REQUIREMENTS

The existing Historic Cutoff has been experiencing small sinkholes during high head conditions
that could cause a path for subsurface flows to breach the structure. To combat this risk, a steel
sheet pile wall system will need to be designed for the No Action Alternative and Alternatives 1
and 2. For the No Action Alternative the top of the sheet pile will be at an elevation of 170 and
the bottom at an elevation of 100. The total length of sheet pile to be installed for the No Action
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Alternative is 5625 feet. For Alternative 1 the top of the sheet pile will be at an elevation of 140
and the bottom at an elevation of 110. Total length of sheet pile to be installed for Alternative 1
is 1500 feet. For Alternative 2 the top of the sheet pile will be at an elevation of 140 and the
bottom at an elevation of 110. Total length of sheet pile to be installed for Alternative 2 is 2700
feet. For purposes of this feasibility study, an uncoated 27-inch wide steel sheet pile with a
profile section of PZ26 was utilized.

8. ELECTRICAL AND MECHANICAL REQUIREMENTS
There are no mechanical features in this project.

For both Alternatives 1 and 2, an underground electrical powerline owned and operated by C&L
Electric Cooperative Corporation at the Historic Cutoff has one pole within the area to be
excavated. These poles will need to be replaced with longer ones to account for the lower ground
elevation and to keep the electric connections above the water level. The wiring serving the poles
is currently installed underground and is approximately 4800 feet between the next two poles
located outside of the Historic Cutoffs project work. Design and construction of the electrical
modifications would be performed by C&L Electric Cooperative Corporation with USACE
reimbursing them for their work.

In addition, USACE owns an underground fiber optic communication cable serving the
Montgomery Point Lock & Dam runs thru this same area and must be lowered after the
excavation has been completed. Consideration should be given for the installation of the fiber
optic cable within a PVC conduit installed adjacent to the sheet piling to provide protection from
future damage and to allow for easier access if maintenance should be required. The anticipated
length of fiber optic cable to be relocated is 2000 feet for Alternative 1 and 3000 feet for
Alternative 2.

Electrical taking notes and drawings for the fiber optic cable show the general locations installed
and are provided in Attachment C.

9. HAZARDOUS AND TOXIC MATERIALS
There will be no hazardous or toxic materials utilized in this project, nor are any expected to be

encountered during its construction. A formal Hazardous, Toxic and Radioactive Waste (HTRW)
survey is therefore not proposed for this project.

10. CONSTRUCTION PROCEDURES AND WATER CONTROL PLAN

As the Arkansas, White and Mississippi Rivers experience flood events, they will cause the cessation
of all construction activities in the Three Rivers Study area. Careful planning and monitoring of
river and weather conditions will be required in order for the construction equipment and
associated manpower to be evacuated to higher ground prior to a flood event. Due to the volume of
water moving through the study area during a flood event, a physical water control plan for the
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construction site is therefore not feasible. However, localized erosion control measures should be
implemented for the construction at the Historic Cutoff.

The construction schedule for the project should take into account mobilization and demobilization
of construction equipment and personnel during flood events.

11. INITIAL RESERVOIR FILLING AND SURVEILLANCE PLAN
There are no reservoirs within the project area that would require a Reservoir Filling and

Surveillance Plan.

12. FLOOD EMERGENCY PLANS FOR AREAS DOWNSTREAM AND UPSTREAM
OF CORPS DAMS
There are no dams within the project area that would require a Flood Emergency Plan.

13. ENVIRONMENTAL OBJECTIVE AND REQUIREMENTS
The intent of the study’s construction activities is to reduce the flood waters erosive forces which

could potentially cause the White and Arkansas Rivers to merge. To accomplish this, Alternative
1 (the TSP) will require the installation of three new structures and the abandonment of one
existing structure. Only the new Stone Containment Structure will require additional real estate.
This real estate will be limited to the footprint covered by the structure and approximately 20 feet
either side for future maintenance access. The other structures will be constructed within
property owned by the Government or within the existing river floodways. The preliminary civil
design described in Section 6 will become the basis for the final design.

14. RESERVOIR CLEANING
None required.

15. OPERATION AND MAINTENANCE

The project does not require physical operation of any of the features to be implemented. They are
totally passive in nature and have no moving parts. As flooding occurs in the Three Rivers area,
some stone will be shifted due to the force of the flood waters. In addition, vegetative debris could
potentially begin to block the Owens Lake Equalization Structure. The expected maintenance
required to maintain these structures would include the replacement of stone in areas where the
thickness has been reduced and the removal of the vegetative debris blocking the Owens Lake
Equalization Structure. All these repairs can be accomplished with the use of backhoes to place the
stone and trucks to haul it.

16. ACCESS ROADS

Access to the project areas will use the existing roads and structures serving the Three Rivers Study
area. The existing roads consist of aggregate stabilized surfaces capable of handling heavy
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equipment loads. Recently these roads have been used for hauling timber, concrete and stone for
structure repairs. The surface of the existing structures that would be used consists of soil cement
or concrete. Only Alternative 2 requires additional access roads to be provided. They will be 30 feet
wide and will not have an aggregate surface course. It is intended that the construction equipment
blade and compact them so they are smooth and stable, in order to allow the off road trucks to
deliver the stone for the two structures construction. Upon completion they would be reshaped and
seeded.

It should be noted that portions of the access road will become inundated when the White River
exceeds elevation 140. Also, there are some weight restrictions on the existing soil cement
structure and the Wild Goose Bayou Bridge. A low water crossing will be required adjacent to the
bridge for vehicles that exceed the bridge’s weight restrictions.

During the Preconstruction, Engineering and Design (PED) phase, the access roads should be re-
evaluated to verify that no improvements are required since the preparation of this study. The
Contractor will be required to maintain all new and existing access roads used during the projects
construction.

Access to the project area will also be available from the White River, especially for the delivery of
stone materials.

17. CORROSION MITIGATION
The only metallic item in the project that could be subject to corrosion, is the steel sheet piling.

The Historic Cutoff was built with sandy soils which allow for better aeration and faster
evaporation rates which facilitates a faster evaporation process after water has been introduced to
the soil. With these site conditions, corrosion is not expected to impact the steel sheet piling.
However, during design a water and soil analysis should be performed to determine the
groundwater level, resistivity and pH at the site. Other material options that could be considered
if the water and soil analysis indicates corrosivity to steel include the use of vinyl sheet piling,
concrete cutoff walls, slurry walls or soil mixing techniques.

18. PROJECT SECURITY
No project security is required, since the location of the construction is very remote and does not

involve Government facilities that would require security to be present. During construction, the
Contractor will be responsible for the protection of his equipment and personnel.

19. COST ESTIMATES
Cost estimates were prepared for the various alternatives and are included in Appendix F — “Cost

Estimate”.
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20. SCHEDULE FOR DESIGN AND CONSTRUCTION
The schedule for the tentatively selected plan is located within Appendix F — “Cost Estimate”.

21. SPECIAL STUDIES
None required.

22. PLATES, FIGURES AND DRAWINGS
Plates, Figures and Drawings have been included in Attachment A of the “Engineering

Appendix”. They include: plan views of the Stone Containment Structure and the Historic Cutoff
channel, typical cross sections of the containment structure, Historic Cutoff and the Owens lake
Equalization Structure.

23. DATA MANAGEMENT
During the feasibility study, electronic data was compiled and maintained in project folders for

each discipline involved on the server. This data is backed up regularly by USACE’s data
manager (ACE-IT). The project’s information will be available for the next phase of the project.

24. USE OF METRIC SYSTEM MEASUREMENTS
The Sponsor has not specifically requested that the project be designed in English units.

However, the river mapping system and property surveys were all done originally in English
units. Converting these survey drawings from English to Metric would have created additional
work effort and potential translation errors which could affect the design team’s efforts resulting
in delays to the schedule and additional costs to prepare the study.

25. REPORT ON DESIGN AND CONSTRUCTION DEFICIENCIES IN THE DALE
BUMPERS WHITE RIVER NATIONAL WILDLIFE REFUGE, ARKANSAS
During the Alternatives Milestone Meeting held on December 15, 2015, the project team was

requested to review the report “Correct Design and Construction Deficiencies of Mitigation
Structures”, dated April 1991 for the Dale Bumpers White River National Wildlife Refuge. On
October 11, 2016 a site visit was made to review the problems that said report had identified.
The inspection report is located within Attachment B of the “Engineering Appendix”. The Army
Corps of Engineers completed the required mitigation structures per the agreement for the
construction of the MKARNS channel. The same agreement passed the responsibility for
operation and maintenance of the mitigation structures to the US Fish and Wildlife Service
(USFWS). At the time of the inspection, no design or construction deficiencies were identified.
The issues the USFWS was experiencing at the refuge were the result of facilities meeting their
useful life or were impacted by water movement between the green tree reservoirs or flooding
from the river. The responsibility for correcting the damages associated with the age of the
structure’s materials and the river is therefore the responsibility of the USFWS.
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26. ATTACHMENT A

Plates, Figures and Drawings
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27. ATTACHMENT B

Report on Design and Construction Deficiencies in the Dale Bumpers White River
National Wildlife Refuge, Arkansas
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Figure 2 - Area 1, Existing Gate Mechanism (Note that it has been disassembled.)



Figure 3 - Area 1, Existing Gate Mechanism (Note that it has been disassembled.)



Figure 4 - Area 1 - Existing southern slide gate. Note that the anchor bolts are not
connected.



Figure 5 - Area 1, Debris and missing guide frame and concrete spalling. North side of the
southern 60” concrete pipes inlet.
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Figure 6 - Area 1, Debris and guide frame. South side of the southern 60” concrete pipes
inlet.
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Figure 7 - Existing 36" CMP, 5440 feet east of Area 1. Typical liner installation. Note the
poor liner adhesion at the pipes entrance.
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Figure 8 - Existing 36" CMP inlet 5440 feet east of Area 1. Typical guide installation. Note
sediment on upstream side.
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Figure 9 - Area 4, Outlet end of 36” CMP replaced by the USFWS.
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Figure 10 - Dry Lake Structure. (Not part of original mitigation deficiencies.)
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Figure 11 - Dry Lake Structure. (Not part of original mitigation deficiencies.)
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Figure 12 - Dry Lake Structure. (Not part of original mitigation deficiencies.)
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Figure 13 - Dry Lake Structure. (Not part of original mitigation deficiencies.)
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Figure 14 - Dry Lake Structure. (Not part of original mitigation deficiencies.)

19



Figure 15 - Dry Lake Structure. (Not part of original mitigation deficiencies.)
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Figure 16 - Dry Lake Structure Outlet. (Not part of original mitigation deficiencies.)
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(1) Area 2: Although this area has experlenced
51gn1flcant erosion by the White River, the Service has indicated
that it would not be feasible to perform all repairs that would
be required.

(2) Area 3: A portion of the original section of Levee
A in Area 3 and the 36" gate structure were lost due to the
action of bank caving and was later rebuilt by the Service some
distance inland from the White River. The new levee and gate
structure became damaged by the action of floodwaters overtopplng
the sheet pile headwalls and eroding behind the sheet piles.
This erosion was subsequently arrested by the installation of
sheet pile wingwalls and stone slope protection. Although the
gate structure was saved, the levee crown had eroded from 10 feet
to approximately 5 feet in width, preventing occasional vehicle
travel along the levee by the Service for inspections. (The
Service has requested that a 100-foot section of levee in this
area be reconstructed to the full 10-foot crown width and that
slope protectlon be provided to extend longevity. Additionally,
the Service no longer has a need to operate the 36" gate
structure, and requests that it be removed from the levee or that
the 36" corrugated metal pipe (cmp) be plugged with concrete.

(3) Area 4: The Service installed two concrete
spillways in 1981 and placed rip rap along the levee for erosion
protection. The Service also replaced a deteriorated 36" cmp
gate structure with an 18" concrete pipe. The Service requests
that stone protection be placed on the Slopes around each end of
the 18" pipe to prevent additional erosion.

(4) Area 5: The Service has estimated the loss of
approximately 900 feet of Levee A due to the action of the White
River. This has eliminated the Levee A road connecting with Wild
Goose Landing To keep from losing all of the use of Reservoir
A, the Serv1ce installed a new section of levee with gate
structure in a slough inland from the White River. The Service
requests that the levee be rebuilt farther inland, perhaps
utlllzlng this Service section of levee. The estlmated length is
1,500 lineal feet.

4. History of Repairs by Local Interests. It appears that the
Service has adequately attempted to maintain the subject
structures since they were constructed.

A. Service memo, 27 April 1987, stated that "In the ensuing
20 years since construction, the Serv1ce has performed operation
and maintenance (O&M) for all the completed mltlgatlon features.
The O&M activities to date have consisted primarily of adding
gravel to the levees, minor repair of the levees or access roads,
and other similar actions. ".... the costs of these activities
.... represent a sizeable portion of the annual budget of White
River NWR."



B. On 8 February 1991, the refuge manager stated that since
the completion of the mitigation structures, the Service had
expended over $50,000 on maintenance.

5. History of Project Alterations by Local Interests Since
Project Completion.

A. The Service had to replace the deteriorated 36" cmp in
Area 1. The existing pipe and downstream headwall were both
removed. As an economy measure, rip rap protection was provided
in lieu of replacing the headwall.

B. When Levee A at Prosperous Bayou (Area 3) was lost, the
Service moved inland to build a new temporary levee and protected
it and the rebuilt gate structure with sheet pile headwalls.
Later, after the levee became eroded, the Service placed rip rap
on the White River face of the levee.

C. After the original 36" cmp gate structure in Area 4 had
deteriorated, the Service, due to fiscal restraints, replaced it
with an unregulated 18" concrete pipe placed higher up near the
top of the levee.

D. After Levee A in Area 5 was lost, the Service
constructed a temporary levee and gate structure inland in the
southernmost slough.

6. Proposed Corrective Measures. The proposed methods of
correcting design and construction deficiencies are shown on
Plates 2 through 4. The corrective measures are described below:

A. Area 1l: Bring the existing sluice gates and slide gate
to operable condition as described below and as shown.

(1) Repair 60" sluice gate: Remove and reinstall
floorstand; adjust existing guides; clean and paint two 60V
gates, stems and floorstands; and, clean concrete on top of wall
and patch spalls with grout.

(2) Repair 36" slide gate: 1Install complete 36" slide
gate on existing structure.

B. Area 2: None.

C. Area 3: Abandon the existing gate structure (plug with
concrete), restore the levee crown width, and provide stone slope
protection as shown.

(1) Widen a 100-foot length of levee along the same
alignment to original width, that is, with a 10-foot crown width
and specified side slopes. Provide quarry run stone on the
slopes to resist erosion.



(2) Since the gate structure and culvert are no longer
used for reservoir A level control, the culvert will be plugged
with concrete and abandoned in place.

D. Area 4: Provide erosion protection along the levee and
beyond each end of the 18" pipe in Levee A. See Plate 4.

E. Area 5: Construct a 1,500-foot section of Levee A
farther inland from the White River as shown on Plates 2 and 4.

7. Alternative Corrective Measures Considered.

A. Area 3: Abandon existing gate structure, culvert, and
sheet pile headwalls. Alternatives considered included:

(1) Seal both ends of pipe with a metal plate. This
would leave a potential failure zone in the embankment and was
therefore considered unacceptable.

(2) Remove the gate structure and culvert from the
embankment and rebuild the levee. This was considered to be too
expensive.

(3) Plug the culvert with concrete and abandon in
place. This alternate was selected as being the most economical
satisfactory fix.

B. Areas 1,2,4 & 5: No practical alternatives were
identified for consideration.

8. Estimated Cost of Corrective Measures. The estimated cost for
all repairs at Areas 1,3,4, and 5 is $261,393, including $29,650 for
E&D and $16,200 for Supervision and Administration. See Cost
Estimate Summary, Appendix C.

9. Justification. Rehabilitation of Corps constructed levees
and structural features is desirable for the following reasons:
(1) To correct design deficiencies, (2) to correct construction
deficiencies, and (3) to fully comply with the original permit
signed with the Service. These items are more fully described
below:

A. Area 1l: The 60" sluice gate and 36" slide gate were
identified as having design and construction deficiencies. These
items should be expected to have a reasonable usable life, which
has not been the case. The Service has had to expend
considerable effort to be able to even marginally operate the
structures by using stop logs or sand bags. These features have
been unusable for many years and the Service has not been able to
perform needed repairs having spent considerable funds on
maintaining the levees. The sense of urgency should come from
the Corps in a effort to mitigate damage to our reputation as
experts in the fields of water resource facility design,
management, and construction.



B. Area 3: Abandon the existing gate structure as
requested by the Service. Rebuild the eroded section of the
levee to a 10 foot crown width and rip rap the White River face
of the structure at Prosperous Bayou. A comparlson of trip
reports (87,88 and 90) and discussion with Service personnel
empha51zes the urgency of the situation. The levees have
deteriorated at an increasing rate that threatens the structural
integrity of Levee A. The gate structure is in danger of being
destroyed and with it goes the use of Reservoir A. This breach
would prov1de access for White River flows down Prosperous
Bayou. This would destroy Service ability to regulate and
control water to the wildlife refuge and lead to increased
erosion and destruction of wildlife and lands. Of greater
concern to the Corps would be the frequent torrents of water that
could flow down Prosperous Bayou toward the Arkansas Post Canal
levee. This could lead to future expensive maintenance problems
for the Corps.

C. Area 4: Provide stone protection at the 18" cmp that
was installed by the Service, located near the top of Levee A.
Although this culvert was installed by the Serv1ce, it was a
replacement for a (deterlorated) 36" cmp originally installed by
the Corps. Accordingly, it is reasonable to expect the Corps to
provide adequate stone protection (as desired by the Serv1ce) or
for the Corps to provide a new 36" gate structure. Since the
lower cost fix is acceptable to the Service, we should
expeditiously complete this rehabilitation.

D. Area 5: Construct a new 1,500 foot section of levee
inland from the White River to replace that previously eroded.
To comply with the permit with the Service, these mitigation
structures were supposed to last as long as the Arkansas Post
Canal, subject only to normal maintenance. The Service has
provided adequate maintenance; however, the original facilities
have not provided the required useful life.

E. Legal Obligations: The failure of the mitigation
features to fulfill our legal agreements with the Fish and
Wildlife Service also makes the Corps technlcally out of legal
compliance with the Fish and Wildlife Coordination Act and the
National Environmental Policy Act. Without rehabilitation, one
could advance a good position that the Corps is violating these
laws and, should litigations ensue, the Corps would be exposed to
unfavorable publicity especially since the problems are directly
related to design and construction issues. It is, therefore, in
the Nation's best interest to accomplish this work now.

G. ER 1165-2-119: 1In applying the guidelines contained in
ER 1165-2-119, it is important to note that the mitigation
features were to operate for the life of the navigation project
that traverses through the refuge. Compared with the adjacent
navigation features, it is obvious that the failure of mitigation



features is attributable to a combination of design and
construction deficiencies. Application of ER 1165-2-119 criteria
is as follows:

(1) The project does not function according to the
agreements and intended purposes, nor are the features viable or
operational.

(2) The conditions and mitigation requirements have not
changed. The features are essential to fulfill the authorized
project purposes and various environmental laws.

(3) Rehabilitation would bring the project into
compliance with authorized purposes.

(4) Rehabilitation costs associated with ex1st1ng
features are significantly less and incrementally justified
compared with alternative measures that would be required.

(5) Maintenance of the mltlgatlon features is not the
cause of failure. The Service keeps national wildlife refuges
(such as the White River National Wildlife Refuge) well
maintained and operatlonal because of the high waterfowl usage.
Since major rehabilitation of prOJect features is now requlred
the costs greatly exceed the maintenance budget of the White
River National Wildlife Refuge.

10. Cost Sharing. Not appllcable. Under terms of the permit
signed by the Corps and the Service, the levees and structural
features that were constructed by the Corps were in payment for
use of Service (Government) lands. There was no cost sharing per
se. Instead, the Corps was required to mitigate damages to the
wildlife refuge caused by the construction of the Arkansas Post
Canal. There was no first cost for the Service, which was
required only to provide future normal maintenance. Since the
Corps did not fully construct the levees, roads, and other
features in accordance with normal Corps design and construction
standards and since the Corps did not comply with the terms of
the permit, it is unreasonable to expect the Service to share in
major rehabilitation costs.

11. Environmental Considerations:

A. Introduction.

(1) The White River National Wildlife Refuge was
established in the 1930's as a waterfowl refuge. The 139 channel
scar lakes on the 115,000 acre refuge have furnished good sport
and commercial flshlng from the beginning. In the 1960's the
refuge was opened to deer hunting for the first time and has been
open yearly since. Squ1rre1 hunting has always been opened for
the first few days of squirrel season. Duck hunting in limited
areas is now permitted for half-days, three days a week, during
the state waterfowl season.






















































































































































28. ATTACHMENT C

Referenced Drawings
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