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PREFACE

The evaluation of existing projects reported in this appendix was
authorized by the United States Congress in Section 32 of the Water
Resources Development Act of 1974 (Public Law 93-251), as amended. The
work was accomplished as a combined effort between engineers of the
U. S. Army Engineer Waterways Experiment Station (WES) and engineers
from the various U. S. Corps of Engineers Districts where the existing
projects are located. These evaluations were prepared by numerous in-
dividuals at WES and in the various Corps of Engineers Districts.

Special acknowledgment is given to Messrs. Malcolm P. Keown and
Elba A. Dardeau, Jr., and Mrs. Etta M. Causey of the Environmental
Laboratory at WES and Dr. Edward B. Perry of the Geotechnical Laboratory
at WES, Mr. Walter Linder of MRK, all participating Corps of Engineers
Districts and Divisions, and cooperative public and private landowners
for their assistance in collecting, compiling, and writing much of the

following text.




TECHNICAL SUMMARY

A variety of existing streambank works (built before the Streambank
Erosion Control Evaluation and Demonstration Act of 1974) at 50 projects
throughout the United States were selected for limited observation,
monitoring, and evaluation using previous field observations and data
and information acquired during the Section 32 Program. These existing
projects were chosen to represent a wide variety of streams, soils, and
bank protection techniques. The evaluation of these existing projects
allowed determination of performance for various protection methods.
These findings supplement the evaluations of the other projects con-
structed under the Section 32 Program. See Exhibit 1 for locations of
the existing projects and Exhibits 2, 3, and 4 for typical projects
evaluated. A detailed report on each of these projects is provided in
this appendix; a summary of information on these projects is given in
Exhibit 5.

Channel Characteristics and Erosion Problems

Summary and Range of Streambank (Geotechnical)
and Flow (Hydraulic) Characteristics

The streambanks and beds of the 50 existing projects vary from
homogeneous clays, sands, silty sands, or gravels to heterogeneous banks
of numerous soil compositions. Bank slopes varied from near vertical to
1V on 5H with bank heights ranging from about 4 to 40 ft. Groundwater
levels, channel bed gradients, and streamflows are generally representa-
tive of most small to medium streams in the United States. Discharges
and velocities range from 0 to 865,000 cfs and 0 to 12 fps, respectively.

Causes of Erosion and Failures

The major causes of bank erosion that required design and construc-
tion of the existing projects were:

-~ Channel bed degradation

~ Streamflow

- Water-level fluctuations

- Wave action
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Locations of existing projects




Monogahela River (left bank) near California, Pennsylvania

Exhibit 2. Stone-filled tire revetment constructed
by property owners (successful)
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5 May 1979, discharge is 55,000 cfs, slumping and erosion of riverbank on
downstream end, ice revetment still in place on upstream end

12 May 1979, river discharge is 27,400 cfs, ice revetment completely
melted, riverbank erosion underway on upstream end

4 June 1979, river discharge is 30,200 cfs, riverbank still frozen,
erosion progressing rapidly

Exhibit 3. 1Ice revetment, Tanana River, Alaska (failure)
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Typical riprap revetment, constructed by the Corps of Engineers
(successful)

Exhibit 4. Ohio River (left bank) at Cloverport, Kentucky. Downstream

view shows toe of revetment under wave attack due to passing barge
traffic (19 June 1978)



High-stage streamflow in the various channel alignments and river stages
were considered to be the most frequent cause of subsequent erosion and
failure observed at nine of the existing projects that have experienced
any damage. Six of these nine projects were flanked during high-stage
streamflow. Channel bed degradation was the most significant failure
mechanism necessitating these 50 projects as shown in Exhibit 5. Multiple
causes were identified at many projects including a combination of the
four causes listed above and other less frequent causes such as overbank

flow, seepage, ice/debris, and freeze/thaw.

Types of Protection and Relative Costs at Existing Projects

General Description

A general physical description of the protection methods used for
the 50 existing projects is given in Exhibit 5.

Relative Costs

Cost data for most of the existing projects were not comparable due
to the variations occurring over the period during which the projects

were constructed (1939-1977).

Monitoring and Observations of Existing Projects

Monitoring of the existing projects after collection of available
data consisted of field inspections and evaluations. Many of the
existing projects were of advantage to the program because they had
experienced several flood flows. Historical discharge data and past

performance were collected for each existing project.

Maintenance and Rehabilitation of Existing Projects

Rehabilitation or maintenance of existing projects was not required

under the Section 32 Program.




Summary of Findings

A wide range of geologic and hydraulic conditions, erosion, failure
mechanisms, and protection techniques are represented by the 50 existing
sites located throughout the Nation. The evaluation of these existing
sites added significantly to the overall Section 32 Program evaluation
because of the variety of conditions and the longer time period that the

existing sites had experienced flow.

Significant Observations

~ The Winooski River project, Vermont, constructed by the Soil Con-
servation Service (SCS) in the late 1930's at the request of local
landowners and monitored last in 1980 by the New York District,

Corps of Engineers, is perhaps the most unique of the 50 proj-

ects because of the length of time since project construction

(40 yr) and the general success of erosion control. The two
sites observed, where the temporary stone-filled log cribbing

and hand-placed riprap structures were constructed, indicated no
sign of erosion on the streambanks with various types of vegeta-
tion providing good bank coverage above the normal water surface.
Additional details and findings are contained in this appendix.
Used tires filled with stone were used successfully by private
residents at four existing projects (two shown in Exhibit 2).
These projects were highly cost-effective due to landowners col-
lecting free materials and doing the work themselves.

Rock and sheet-pile grade-control structures were effective in the
prevention of channel bed degradation. Gabions were also used at
one project for grade control.

Vegetation has been successfully used on upper banks in conjunc-
tion with structural protection on the lower bank.

Gabions were effective in establishing a low-flow channel with
vegetated upper banks.

Manufactured alternatives of precast concrete slabs and blocks for
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bank protection had a higher failure rate than the most conven-
tional bank protection.

Permeable spur dikes constructed of board fencing anchored to
steel piling have generally been unsuccessful at two existing
projects.

Soil cement was used to form riprap at one existing project. Site
specific testing of this procedure is needed to determine applica-
tion and curing rates.

Kellner jacks were successfully used at three existing projects.
Proper installation (alignment, anchoring, and spacing) is re-
quired and some future maintenance should be anticipated.

Wire fence retards were used successfully on several existing
projects. The fence promotes sediment deposition and growth of
vegetation along the channel side slopes. Proper fencing design
requires toe protection to prevent undermining and has proved
cost-effective on many small streams.

Ice revetment was a new concept tried on the Tanana River in
Alaska with unsuccessful results (Exhibit 3).

Rock is the most commonly used material for protection against
streambank erosion, although the methods of placement and design

vary widely.

Conclusions

The most cost-effective means observed for protecting streambanks
against erosion was where landowners on smaller rivers used
locally available materials (used tires filled with stone) and did
the work themselves.

Thirty-two of the fifty existing projects incorporate some type of
stone ranging from total riprap revetment (e.g., quarry-run or
graded-stone blankets; see Exhibit 4) to trench-fill longitudinal
toe protection, grade-control structures, stone-filled fences,
stone-covered lumber mats, timber cribs filled with stone, used

tires filled with stone, pile dikes with stone fill, gabion mats,
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and stone dikes. All of these methods have provided protection
ranging from poor to excellent, with the majority being rated as
good. The project rated fair required repairs due to partial
failure.

- Riprap revetment was the first choice of bank protection where
stones of sufficient size were available because of durability
and other advantages.

- A riprap revetment is flexible and is neither impaired nor weakened
by slight movement of the bank resulting from settlement or other
minor adjustments.

- Local damage or loss is easily repaired by the placement of more
rock.

— Construction using rock is not usually complicated and no special
equipment or construction practices are necessary.

- Riprap is recoverable and may be stockpiled for future use.

- The cost-effectiveness of quarry-run stone for long-term protec-
tion in comparison with other protection types is usually a very

effective protection.

Significant Participation by Other Organizations

The 50 existing projects were constructed by the Soil Conserva-
tion Service, private interests, and U. S. Army Corps of Engineers
Districts as indicated in Exhibit 5. Design, construction, and per-
formance data for the existing projects were obtained from these
agencies. Historical flow data for many of the projects were obtained

from the U. S. Geological Survey.
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Exhibit -5
SUMMARY OF EXISTING BANK STABILIZATION PROJECTS

Stream
Project Location
Map CE Office Present Condition
No.* Year Completed Erosion Agent Protection Method and Remarks

1 St. Francis River
Clarks Corner, AR
Memphis
1964

2 Caney Creek
Caney Creek, AR
Memphis
1975

3 Red River
Morameal, LA
New Orleans
1975

4 Red River
Fausse, LA
New Orleans
1975

5 Red River
Perot, LA
New Orleans
1970

6 Big Creek
Big Creek, LA
Vicksburg
1977

7 St. Catherine Creek

Natchez, MS
Vicksburg
1973

8 Little Blue River
Independence, MO
Kansas City
1978

9 Republican River
Milford Dam, KS
Kansas City
1969

10 Little Timber Creek

Frankfort, KS
Kansas City
1963

Eddy currents set up
around bridge pier

Streamflow over highly
erodible bank soils

High stage streamflow
against concave bank
of bendway

High stage streamflow
against concave bank
of bendway

High stage streamflow
against concave bank
of bendway

Channel realignment
resulted in a steeper
bed gradient and
higher flow veloci-
ties; grade control
was necessary to pre-
vent bed degradation
and bank failure

High stage streamflow
against concave bank
of bendway

Streamflow over highly
erodible bank soils

Streamflow over highly
erodible soils

Channel realignment
resulted in a steeper
bed gradient and
higher flow veloci-
ties; grade control
was necessary to pre-
vent bed degradation
and bank failure

Stone riprap on lumber
mattress (lower bank)
and riprap on filter
fabric (upper bank)

Lime and gypsum treat-
ment, clay gravel
lining, vegetation

Local and specified
stone, sand-filled
bags, soil-cement
blocks, gabions, and
cellular block on
upper bank

Trench-fill and pile
revetment, pile dikes
w/stone fill

Permeable timber fence
dikes

Sheet-pile weir struc-
tures with stone rip-
rap upstream and down-
stream of pilings

Local materials,
tires, and timber
piles

Riprap on side slopes
of low-flow channel
with short horizontal
blanket at toe

Stone riprap revetment
with horizontal toe
blankets; four test
sections, with various
toe configurations

Series of sheet piling
and rock sills

(Continued)

Excellent.

Bridge abutment endangered
by scour pocket which cut
into roadway on downstream
side of bridge

Excellent.

Test channel in dispersive
clay; project constructed
by SCS

Very good.

Protect levee and reduce
bank erosion. Only high
water in April 1979

Excellent.
Reduce bank erosion and
maintain channel alignment

Upstream end of dike field
lost.

Protects pipeline crossing;
5-year design life; major
repair and upstream exten-
sion required in 1978

Good.
Part of channel enlarge-
ment project

Good.
Bank protection con-
structed by local resident

Excellent.
Protects side slopes of
low-flow channel

Very good.
Site located on outlet
channel of Milford Dam

Good.

Structures prevent channel
degradation and subsequent
damage to adjacent levees

* See Exhibit VIII-1 for project locations.
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Exhibit-5 (Continued)

12

13

14

15

16

17

18

19

20

Stream
Project Location
CE Office
Year Completed

Erosion Agent

Protection Method

Present Condition
and Remarks

Mud Creek
Lawrence, KS
Kansas City
1978

Little Blue River
Independence, MO
Kansas City

1978

Little Blue River
Independence, MO
Kansas City

1978

Big Blue River
Near Marysville, KS
Kansas City

1977

102 River
Bedford, IA
Kansas City
1974

Gering Drain
Near Gering, NE
Omaha

1969

Plum Creek

Near Denver, CO
Omaha

1970

Gering Drain
Gering, NE
Omaha

1969

Little Sioux River
Onawa, IA

Omaha

1969

Deadman's Run and
Antelope Creek
Lincoln, NE

Omaha

1979

Channel realignment
would result in a
steeper bed gradient
and higher flow veloc-
ities; grade control
was necessary to pre-
vent bed degradation
and bank failure

Channel realignment
would result in a
steeper bed gradient
and higher flow veloc-
ities; grade control
was necessary to pre-
vent bed degradation
and bank failure

Streamflow over highly
erodible soil

High stage streamflow
against concave bank
of bendway

High stage streamflow
through relatively
straight reaches

and channel bed
degradation

Streamflow resulting
in channel degradation
and flow over highly
erodible bank soil

High stage streamflow
against concave bank
of bendway

See erosion agent
under Site 16

Overbank flow

Channel realignment
resulted in a steeper
bed gradient and
higher flow veloci-
ties; grade control
was necessary to pre-
vent bed degradation
and bank failure

Four sheet piling and
rock sills

Sheet piling and rock
sills in low-flow
channel

Noncohesive materials
replaced by seeded
clay blanket

Fencing with rock-dike
tiebacks

Fabriform mat

Double-row fencing
filled with stone or
hay bales

Woven wire fencing on
steel rail post, stone
root, and four perpen-
dicular stone dikes

Several low broad-
crested rock sills

Gabion mattresses

Gabion baskets along
base of side slopes
with grass seeding on
upper bank; gabion
drop structures

(Continued)
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Excellent.
Structures prevent channel
degradation

Excellent.
Structures prevent degrada-
tion of low-flow channel

Good.
Protects high-flow channel
berm and side slopes

Severe damage to fencing.
Structure placed to pro-
tect county road and right
abutment of bridge

Failed.

Protection of bridge abut-
ment, dam abutment, and
bank. Undercutting of mat
led to failures

Very good.
Fencing is part of plan to
prevent rapid enlargement
or drains

Excellent.
Protects waterline crossing

Very good.
Sills are part of plan to
prevent rapid enlargement
of drains

Fair.

Protection of stilling
basin side slopes when
high flows bypass drop
structure and reenter
channel as overbank flow

Excellent.

Channel was realigned to
accommodate urban
development
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Exhibit-5 (Continued)

Map

No.

21

22

23

24

25

26

27

28

29

30

Stream
Project Location
CE Office
Year Completed

Erosion Agent

Protection Method

Present Condition
and Remarks

Floyd River
Sioux City, IA
Omaha

1966

West Fork Ditch
Onawa, IA

Omaha

1972

Connecticut River
Hanover, NH

New England

1962

Connecticut River
Thetford, VT

New England

1972

Connecticut River

Turners Falls Pool,

MA
New England
1977

Hayward Creek

Quincy, MA
New England
1977

Winooski River

North Williston, VT

New York
Late 1930's

St. Marys River
Mission Point, MI
Detroit

1974

Illinois Waterway
Banner Levee, IL
Rock Island

1976

Bureau Creek
Bureau County, IL
Rock Island

1974

Channel realignment
would result in a
steeper bed gradient
and higher flow veloc-
ities; grade control
was necessary to pre-
vent bed degradation
and bank failure

Channel realignment
resulted in a steeper
bed slope and higher
flow velocities;
grade control was
necessary to prevent
bed degradation and
bank failure

High stage streamflow
through relatively
straight reach, water-
level fluctuation,
freeze-thaw, ice
action, and boat wake
waves

High stage streamflow
through relatively
straight reach, water-
level fluctuation,
freeze-thaw, ice
action, and boat wake
waves

Water-level fluctua-
tion, freeze-thaw, ice
action, high stage
flow, and boat wake
waves

High stage streamflow
through relatively
straight reach and
overbank flow

High stage streamflow
against concave bank
of bendway, ice
action, debris

Wave action

Wave action

High stage streamflow
against concave bank
of bendway

Sheet piling and rock
sills (design based
on extensive model
tests at the Univer-
sity of Iowa by CE
personnel)

Low rock sills in
channel bottom; re-
pairs (based on
limited model studies
at Mead Hydraulic
Laboratory) consisted
of creating positive
sheet-pile crest and
short length of rock
toe

Stone riprap revetment

Used-tire bulkhead

Tree removal, hydro-
seeding with and with-
out riprap toe
protection

Paving block
(Monoslab)

Stone riprap revetment
and rock-filled log
cribbing

Stone riprap revetment

Stone riprap revetment

Kellner jacks

(Continued)

H-13

Very good.
Channel relocated

Good.

Extensive erosion during
high flows of 1973; no
damage thereafter

Very good.

Property is owned by Dart-
mouth University. Revet-
ment constructed by New
England Power Company

Very good.
Constructed by local
resident

Very good with toe protec-
tion, poor without.

Nine miles of river bank
protected by Northeast
Utilities; project has not
been tested by high flow

Very good.
Some minor settling from
overbank flow in 1978

Good.

Poplar log cribs rotted in
4 years; stone and vegeta-
tion providing good
protection

Excellent.
Protects bank of recrea-
tional island

Excellent.
Protects farmland behind
levee

Fair.
Protects levee of I&M
Canal; jacks failing
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Exhibit -5 (Continued)

Map

No.

31

32

33

34

35

36

37

38

39

40

41

42

Stream
Project Location
CE Office
Year Completed

Erosion Agent

Protection Method

Present Condition
and Remarks

Iowa River

Louisa County, IA
Rock Island

1976

Minnesota River
Savage, MN

St. Paul

1966

Minnesota River
Mankato, MN

St. Paul
1971/79

Tanana River
Fairbanks, AK
Alaska
1977/78

Fisher River
Libby, MT
Seattle

1967

Hocking River

Athens, OH
Huntington
1971

Ohio River
Cloverport, KY
Louisville
1973

Ohio River
Newburgh, IN
Louisville
1976

White River
Levee Unit 8,
Edwardsport, IN
Louisville

1975

Monongahela River
California, PA
Pittsburgh

1977

Ohio River
Wheeling, WV
Pittsburgh
1971

Ohio River
Tiltonsville, OH
Pittsburgh

1968

High stage streamflow
through relatively
straight reach

High stage streamflow
against concave bank
of bendway and water-
level fluctuations
caused by passing
commercial vessels

High stage flow
through relative
straight reach

Ice action and high
stage streamflow
through relatively
straight reach

Channel realignment
resulted in a steeper
bed slope and higher
flow velocities; grade
control was necessary
to prevent bed degra-
dation and bank
failure

Channel realignment
required side-slope
protection, and over-
bank drainage control

Seepage, water-level
fluctuations, wave
action

High stage streamflow
against concave bank
of bendway, wave
action, seepage

High stage flow
against concave bank
of bendway

High stage streamflow
through relatively
straight reach; draw-
down effect from high
water

High stage streamflow
through relatively
straight reach; draw-
down effects, overbank
drainage

High stage streamflow
through relatively
straight reach; over-
bank drainage

Timber spur jetties

Quarry-run stone

Stone riprap revetment
of two gradations

Tree revetment, tim-
ber mattress, ice
revetment

Grade-control struc-
tures with stone rip-
rap revetment on side
slopes

Gravel blanket, stone
riprap revetment,
crown vetch, drainage
interceptor system

Stone riprap revetment

Stone riprap revetment

Channel cutoff

Coarse-rock-filled
used-tire bulkhead

Stone riprap revetment
on filter fabric

Gravel blanket (3/8-
to 4-1/2-in. aggre-
gate, no bedding)

(Continued)
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Failed.
Protected pipeline;
due to flanking

failed

Very good.
Minor erosion also due to
seepage and frost action

Very good.
Comparison of quarry-run
with well-graded stone

Failed.

Failure has occurred on
sections of all three
methods

Good.

Channel realignment was

necessary to accommodate
relocated railroad main

line

Very good.

To stabilize channel relo-
cation project in the
Hocking River floodplain

Very good.
Protects highway

Very good.
6200 ft of bank protection

Good.
To protect agricultural
levees constructed in 1940

Good.
90 ft of bank protection
by local resident

Good.

Bank protection at munici-
pal parking garage. Some
repair required

Very good.
2600 ft of bank protection

(Sheet 4 of 5)



Exhibit

5 (Concluded)

Map

No.

43

44

45

46

47

48

49

50

Stream
Project Location
CE Office
Year Completed

Erosion Agent

Protection Method

Present Condition
and Remarks

Woodcock Creek
Saegertown, PA
Pittsburgh
1973

Little Rockfish Creek
Hope Mills, NC

South Atlantic

1976

Mill Creek

Mill Creek Levee, CA
Los Angeles

1970

Rio Grande River

Espanola, NM
Albuquerque
1951

Cuchillo Negro Creek
Truth or Conse-
quences, NM
Albuquerque

1977

Trinity River
Moss Hill, TX
Galveston
1966

Arkansas River
Merrisach Lake, AR
Little Rock

1972

Arkansas River
Ellinwood, KS
Tulsa

1974

High stage streamflow
against concave bank
of bendway

High stage flow
against concave bank
of bendway; seepage

High stage streamflow
against concave bank
of floodway

High stage streamflow
through a relatively
straight reach

Streamflow over highly
erodible bank soil

High stage streamflow
against concave bank
of bendway

Wave action

High stage streamflow

against concave bank
of bendway

Gabion spurs

Gabions and vegetation

Gabion midfloodway
barrier

Kellner jacks, trees

Gabion spur dikes and
revetment

Timber fence dikes

Timber pile wall

Kellner Jack Fields
at four sites

Good.
Experienced some damage

Good.

20 lin ft of gabions
slipped 6-8 ft vertically
due to groundwater seep-
age; repaired with crushed
stone and timber toe

Very good.
Extremely high velocity
and heavy debris

Very good.
Minor repairs; protects
irrigation canal

Very good.
Levee protection

Good.
Protects bridge abutment

Very good.

In 1980 about 10 percent
of wall required some re-
pair to cap boards

Excellent.
Project exposed to major
flood in June 1981

(Sheet 5 of 5)




ST. FRANCIS RIVER
CLARK’S CORNER, ARKANSAS




Streambank Erosion Control Evaluation and Demonstration Act of 1974
Section 32 Program - Work Unit 2

EVALUATION OF EXISTING BANK PROTECTION WORKS

(1) Location

Stream St. Francis River Floodway River Mile 49 Side Rieht
Local Vicinity _ Clark's Corner Cutoff Lat N35DegQ9'ong _ W 90Deg 39
At/Nr City Forrest City County _St,FrancisState _AR _ Cong Dist ]

CE Office Symbol LMMED-DR Responsible Agency Corps of Engineers

Site Map Sources COE 668 Federal Bldg., Memphis, Tenn. 38103

Land Use Farming

(2) Hydrology at or Near Site

Stage Range 1.2 to_39.0 _ Period of Record 1935 to 19 79 .
Discharge Range _30Q0 __to_49 400 cfs; Velocity Range 1.0 to_5.0 fps
Sediment Range _— to = tpd,; Period of Record 19 _=_to 19 = .
Bank-full Stage _24 _ ft; Flow 16,500 cfs; Average Recurrence Interval 1 yr
Bank-full Flow Velocity: Average _ 2.3 fps; Near Bank _ = fps

Comments Data not available at site. Data above is for gage location (Riverfront)

approximately 10 miles upstream. No significant flow enters the channel between

Riverfront and Clark's
(3) Geology and Soil Properties

Bank (Uscs)__Upper 7-9ft. (ML), next Bed (USCS)__Not available

10-12"'(CL,CH) : ]
Data Sources Soil Borings

Groundwater Bank Seepage Insignificant amount

Overbank Drainage Insignificant amount

Comments

(4) Construction of Protection

Need for Protection Bridee abutment endangered by scour pocket which cut into
the roadway on downstream side of bridge.

Erosion Causative Agents Eddies and current action due to flow around bridge

piers.

Protection Techniques Stone on lumber mattress underwater and filter cloth in dry.

General Design __Slope restored by backfilling with sand. Stone was then placed

on lumber matresses with cribs underwater and stone was placed on filter fabric

in the dry.
Project Length _140 ft; Construction Cost $_ $76,398 Mo/Yr Completed _Nov 64

H-1-1




(5) Maintenance

Experienced Flows (Stage, cfs, Date)_ (38.6, 49,400, 4/28/73)
(35.8, 39,300, 4/11/75)

Repairs and Costs (Item, Cost, Data) None

Comments: Experienced flows at Riverfront (2)

(6) Performance Observations and Summary

Monitoring Program Onsite inspection last 3 years.

Documentation Sources Memphis District, Corps of Engineers

Project Effect on Stream Regime Nothing significant

Project Effect on Environment Nothing adverse

Successful Aspects No scour damage since completing construction.

Unsuccessful Aspects High cost and lumber mattress is labor intensive.

General Evaluation This technique was successfully used here and could be

used at other locations where uniform riprap placement is desired underwater

and where it is critical that the grade and slope of the original embank-

Eent be restored to prevent failure of a major structure.
ecommendations

(7) Additional Information, Comments, and Summary

Map No.__1l. No additional monitoring of this site is needed. No change

is noted from last year's onsite inspection and the only visible change in

the site since construction was completed in 1964 is the amount of vegetation.

The site. experienced record high stages and discharges in 1973.

Attached Items:

1 - 1 - Unique project features and evaluation

1 2 & 3 - Project plan and typical cross sections
1 - 4 - Photograph (1963) before construction

1 - 5 - Photographs (1979) after construction

H-1-2



UNIQUE PROJECT FEATURES

This bridge is located in an isolated, little traveled rural
area; however, the erosion project is very typical. The type of con-
struction used at this site is considered unique. In 1964 when this
project was constructed, filter fabric was seldom used and little was
known about it. Also, lumber mattresses with cribs were little used.
The combination of the two for the purpose of protecting the sand fill
make this an unusual project.

In repairing the damaged bridge, it was necessary to place revet-
ment around the exposed abutments and to extend the protection down-
stream to prevent further damage to the roadway (See Plan). In order to
provide suitable slopes it was necessary to restore some of the slopes
by filling. Below the water surface, this was accomplished either by
stone fill or sand fill protected by lumber mattress. Above water, or
above an established elevation designated as the construction reference
plane (CRP), sand fill was used. All upper bank areas, including the
sand fill and graded bank, were then paved with 12-inch-thick riprap
paving. Plastic filter fabric was used in lieu of a gravel blanket
under the riprap paving over the entire sand fill area and on the
graded banks up to an elevation necessary to cover sand strata in the
bank. The type of filter fabric used was Poly-Filter X. It was placed
in 6- and 12-foot strips parallel to water's edge, overlapped 8 inches
and fastened down with securing pins at 3-foot intervals.

Inspections have been made after high river stages and practically
no change has been noted. There has been no indication of loss of
material through the paving and no settlement of the paving.

EVALUATION

The streambank protection has been subjected to severe current attack
during extremely high flows, and has withstood them without any failure.
The initial cost for the project was high, but very little maintenance
cost has been required. The most important consideration in repair of a
scour hole such as this is that the protection doesn't fail and result
in loss of the bridge and possibly loss of lives. This objective has
been accomplished at this site and the only additional costs incurred
have been for spraying to kill vegetation as required.

No futher monitoring seems necessary at this site. Visually it
looks no different from typical stone protection at a bridge site.

This type of construction has been used at other locations in the
Memphis District and has been successful.
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BEFORE CONSTRUCTION (1963)

Scour pocket where active caving was endangering downstream side of west abutment of
County Bridge No. 1, Clarks Corner Cutoff, St. Francis Basin Project.




CLARK'S CORNER

1979 PHOTOGRAPHS

LOOKING AT PROTECTION FROM DOWNSTREAM

LOOKING AT PROTECTION FROM BRIDGE
ITEM 1-5
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CANEY CREEK
WYNNE, ARKANSAS




Streambank Erosion Control Evaluation and Demonstration Act of 1974
Section 32 Program - Work Unit 2

EVALUATION OF EXISTING BANK PROTECTION WORKS

(1) Location

Stream  Caney Creek River Mile __ (1)* Side _L & R
Local Vicinity Watershed Ditch No. 1 Laty 359 17'Long y 90Deg 50"
At/Nr City Wynne County _Cross State _AR __ Cong Dist il

CE Office Symbol LMMED-DR Responsible Agency USDA, Soil Conservation Service

Site Map Sources Soil Conservation Service, Wynne, Arkansas

Land Use Farming

(2) Hydrology at or Near Site

Stage Range = to i ft; Period of Record 19— _to 19 _— .
Discharge Range _— to = cfs; Velocity Range __— 10 s fps
Sediment Range _— to = tpd; Period of Record 19 _—_to 19 —_.
Bank-full Stage _— ____ ft; Flow ___—____ cfs; Average Recurrence Interval _ = yr
Bank-full Flow Velocity: Average = fps; Near Bank —__—____ fps

Comments Hydrology Information Unavailable

(3) Geology and Soil Properties

Bank (USCS) Upper 15-17 ft.(Ml.),l8—55ft.Bed (USCS) Not available

(ML or CL) _ , .
Data Sources Soil Borings

Groundwater Bank Seepage Insignificant amount

Overbank Drainage __Insignificant amount

Comments
(4) Construction of Protection
Need for Protection _Severe eroding banks resulted in loss of wvaluable farmland
and development of inefficient drainage channels.
Erosion Causative Agents _Type of soil (dispersive clay) is very sunsceptible

to erosion when in contact with flowing water.

Protection Techniques Lime and gypsum treatment, clay gravel lining and

vegetation

General Design __Slopes graded to 1V on 3H. Reach divided into plats and different

treatments of lime, gypsum, clay gravel and vegetation were applied.

Project Length 1,700 ft; Construction Cost $_$38,800 Mo/Yr Completed Sep 75

*(1) Ditch No. 1, Sta. 494+00 - 511400
H-2-1



(5) Maintenance

Experienced Flows (Stage, cfs, Date) Bankfull flows occur almost every year

during the rainy season.

Repairs and Costs (Item, Cost, Data) None

Comments: Maintenance consists of mowing and removal of small trees and
brush.

(6) Performance Observations and Summary

Monitoring Program SCS is monitoring in addition to our on site inspections

Documentation Sources S¢il Conservation Service

Project Effect on Stream Regime Bank erosion and caving have been stopped,

resulting in a much more efficient channel.

Project Effect on Environment Nothing adverse; reduced erosion: vegetation

provides good wildlife habitat.

Successful Aspects Erosion virtually stopped, channel much more efficient and

looks much better.

Unsuccessful Aspects High costs

General Evaluation All types of treatment tried in this project could be

successfully used in treating dispersive clay.

Recommendations These types of treatment should be considered when designing

channels in dispersive clays.

(7) Additional Information, Comments, and Summary

Map No.2. SCS will monitor this project through 1979

No additional monitoring

1g needed at this site. Before, durin% and after construction photographs
of the site were submitted with the 1978 monitoring report.

Attached Items:

2 - 1 - Project Plan & typical cross section

2 2 - Unique project features and evaluation

2 - 3 - Photographs before and after construction
2 4 Photographs during and after design flow

H-2-2
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UNIQUE PROJECT FEATURES

This channel and many others in the surrounding area were designed
for drainage of agricultural land. The channel is serving the purpose
of the original design but because of dispersive soil the farmland
is eroding into the channel and creating a real "eyesore."

The main consideration in the design of this trial treatment
project was slope protection. Experience has indicated that 1V-on-3H
slopes were probably best suited for this type of soil, but other
treatment was likely needed because the soil is highly dispersive due
partly to a high sodium content.

A 1,500-foot section of channel was selected and divided into
ten 300-foot plots and treated as shown on the attached plan. The
hydrated lime and gypsum were incorporated into the soil by disking
and where vegetation was called for, half of the plot was sprigged
with common bermuda and half with coastal bermuda.

All of the plots have performed well since construction. Some
erosion is occurring in the plot which was graded only, but the erosion
is not significant at the present time.

The only maintenance performed on the test plots thus far has been
mowing after the first year. Since the side slopes are so flat, the
channel may be easily maintained by mowing.

EVALUATION

Channels in agricultural land need to be designed for protection
against erosion although they may not be seen much by the public. This
project demonstrates several types of treatment which may be used to
prevent erosion of channels in dispersive soils and thus enhance the
surrounding land.

The initial cost of the project was very high ($38,000). The cost of some
of the treatments would probably prevent them from being used except may-
be in small isolated areas. The maintenance costs have been and should
continue to be small since the channel may be mowed.

Since a monitoring program is being conducted by the SCS, there will
be no need for additional monitoring.

Any of these types of treatment could be used in the future. It
would have been good to have attempted vegetating some of the plots
by seeding to see if a good stand of vegetation could be obtained by
this method also.




BEFORE CONSTRUCTION LOOKING DOWNSTREAM FROM UPPER END

AFTER CONSTRUCTION LOOKING DOWNSTREAM FROM BEND
PHOTOGRAPHS BEFORE AND AFTER CONSTRUCTION
ITEM 2-3
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LOOKING DOWNSTREAM AT LOWER END DURING HIGH FLOW

LOOKING DOWNSTREAM FROM UPPER END AFTER DESIGN FLOW

ITEM 2-4




RED RIVER
MORAMEAL, LOUISIANA




Streambank Erosion Control Evaluation and Demonstration Act of 1974
Section 32 Program - Work Unit 2

EVALUATION OF EXISTING BANK PROTECTION WORKS

(1) Location

Stream Red River, Louisiana River Mile 257 Side Left
Local Vicinity Morameal Lat 32°21' Long_93° 35!
At/Nr City Shreveport, LA County Bossier State _T A Cong Dist __ 4

CE Office Symbol LMNED-DR Responsible Agency _Corps of Engineers
Site Map Sources _ Corps of Engineers, P.0. Box 60267 e

Land Use Farming, oil production

(2) Hydrology at or Near Site

Stage Range 1 to 30 ft; Period of Record 19 63 to 1980 .
Discharge Range 690 1o _303,000 cfs: Velocity Range .3 to __7 fps
Sediment Range 301 to 1,600,63%pd; Period of Record 1963 _to 1979 .

Bank-full Stageﬂ_ ft; Flow 70,000 cfs; Average Recurrence Interval __1___ yr
Bank-full Flow Velocity: Average _4.37  fps; Near Bank — .5 _ fps
Comments Stages ref. Shreveport gage, zero = 131.5 NGVD

(3) Geology and Soil Properties

Bank (USCS) Silt, clay, primarily high pged (USCS) Sand, silt. clav

Data Sources Eg%géb%% ﬁ%g%neers, F&M Branch

Groundwater Bank Seepage _ None observed

Overbank Drainage __From rainfall runoff

Comments _Proper ditching along upper bank would have eliminated owerbank
drainage and resulting problems.

(4) Construction of Protection

Need for Protection _Arrest riverbank erosion maintgdin integrity of levee

system

Erosion Causative Agents _High—velacity attack in concawe bhend during high

river stages

Protection Techniques See Attachment 1, page 1
General Design Standard trenchfill revetment section, substituting various
_materials in lieu of standard vpe C Stone

Project Length __7,100 ft; Construction Cost $1,901,544 Mo/Yr Completed _Nov 75

H-3-1



(5) Maintenance

Experienced Flows (Stage, cfs, Date) High stage of 22.5 feet in April 1979

Repairs and Costs (Item, Cost, Data) See Attachment 1, page 2

Comments: No major maintenance to date.

(6) Performance Observations and Summary

Monitoring Program Periodic on—-site inspection

Documentation Sources Corps of Engineers

Project Effect on Stream Regime Erosion stopped

Project Effect on Environment Reduced bank erosion an edi i

Successful Aspects Stabilization affected, alignment preserved, levee system

protected.

Unsuccessful Aspects See Attachment 1, page 2

General Evaluation Overall cost competitive, methods provide fuel and trans-—

portation savings.

Recommendations The first high water experienced at this location was in April

79. Several more high-water seasons will be necessary for proper evaluation

all experimental sections.

(7) Additional Information, Comments, and Summary

Map No.3. Gobi mat provided the most attractive aesthetic results, with

gabions second.

Attached Items:

3 - 1 - Protection Techniques

3 - 2 - Project plan and typical section
3 - 3 - Photographs before, during and after construction
3 - 4 - Photographs 2% years after construction

H~3-2




Protection Techniques. This revetment was constructed using standard revetment
design, divided into seven sections using various construction materials, in
upstream order as follows:

1. Standard Trenchfill - 740-foot control sections at downstream end of
revetment. This design and standard stone are proven to be effective in erosion
control, and was used at the D/S end to insure the revetment would not be flanked.

2. Soil Cement - 1,000-foot section of soil cement blocks in lieu of stone.
Layers of soil cement made with batture sand were scored to yield a gradation of
sizes similar to standard stone gradation. The blocks were then placed in the
revetment structure like standard stone.

3. Sand-filled Bags - 36l-foot section of sandbags made of special weave
acrylic material designed by Monsanto Textiles, Co. The material was designed to
be economical, strong, durable, insensitive to sunlight and tight enough weave
to retain the fine batture material used to fill the bags. The sandbags were
placed in the standard trenchfill revetment configuration.

4. Stone-filled Gabions - 1,000-foot section of standard trenchfill design,
using 6-inch thick gabions for upper bank protection instead of the standard 12-
to 21-inch layer of riprap, but retaining standard stone and design for the
trench portion. Gabions are rectangular baskets made of galvanized wire, the
ones used in this contract having dimensions of approximately 6.5 feet wide by 12
feet long, 6" thick and a mesh size of less than 4'". This permits the baskets to
be filled with a smaller gradation stone and savings in quantity of upper bank
paving stone used.

5. Cellular Concrete Blocks (Gobi Mat) With Underlying Filter Fabric -
1,500-foot section as in section 4, but using gobi blocks for the upper bank
paving. The 8-inch by 8-inch by 4-inch thick concrete blocks were manufactured
in a plant not onsite, using aggregates available in Louisiana. Plastic filter
fabric was placed under the blocks to prevent leaching of bank material from
between the block spaces.

6. Cellular Concrete Blocks (Gobi Mat) - 1,500-foot section as in section
5, but without underlying filter fabric. This section is a control to evaluate
the effectiveness of filter fabric.

7. Louisiana Stone - 1,000-foot section of standard trenchfill design,
using stone available from Louisiana quarry, to test the durability and
effectiveness of locally obtainable stone.

ITEM 3-1
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Repairs and Costs (Item, Cost, Date) — In 1976, section 4 was repaired. The
contractor assembled the gabions, but used nongalvanized hog rings in an
attempt to speed up production, instead of the galvanized tie wire provided

and specified in assembly instructions. The hog rings rapidly showed signs of
rust and deterioration, and the contractor retied gabions according to

design. 1In 1977 minor filling was done in section 4, because overbank drainage
was leaching material from beneath the gabions. No lateral drainage had been
provided in this contract. Some sandbags were replaced, damaged presumably

by cattle hooves.

Unsuccessful Aspects Material cost high, compared with riprap. In particular,
section 2 shows signs of serious structural problems. The revetment slope and
trench shows undesirable bonding between blocks of soil cement, causing the
trench section to be unable to conform easily to small areas of erosion and
instead it has cracked off in large chuncks, falling riverward and leaving the
bank unprotected. The suspected cause is improper mixing, cement-soil content,
and/or insufficient curing time before cutting and installation into the
revetment section. Section 3 shows signs of reduction of strength of the
acrylic bag material, but does not seem attributable to sunlight. The strength
loss occurred also in that portion of material against the bank and shielded
from light.

ITEM 3-1
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AFTER CONSTRUCTION

RED RIVER AT MORAMEAL, LA.
ITEM 3-3
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Section 1. Standard Trenchfill Riprap - Looking Downstream

Section 3. Sand-filled Acrylic Bags - Looking Downstream

Section 5. Gabion Mattress with Filter Fabric - Looking Upstream

RED RIVER AT MORAMEAL, LA.
PHOTOGRAPHS 2-1/2 YEARS AFTER CONSTRUCTION
ITEM 3-4
B-3=7




RED RIVER
FAUSSE, LOUISIANA




Streambank Erosion Control Evaluation and Demonstration Act of 1974
Section 32 Program - Work Unit 2

EVALUATION OF EXISTING BANK PROTECTION WORKS

(1) Location

Stream  Red River River Mile __178.1 Side _ Left
Local Vicinity Fausse Lat_31° 47° Long 93° 01'
At/Nr CityNatchitoches, LA County _Nat. State _ LA Cong Dist _5
CE Office Symbol LMNED-DR Responsible Agency Corps of Engineers
Site Map Sources Corps of Engineers, P.0. Box 60267, New Orleans, LA 70160
Land Use Farming

(2) Hydrology at or Near Site
Stage Range 5 to Q7L It Period of Record 1963 to 19_79.
Discharge Range _880 10 275,000 cfs; Velocity Range _.5 to 8 fps
Sediment Range _301  tol ,600,639 tpg; Period of Record 19 63 to 19 Z29_.
Bank-full Stagei__ ft; Flow __20,006ks; Average Recurrence Interval __ 1 yr
Bank-full Flow Velocity: Average.& fps; Near Bank __-_S_fps

Comments Stages ref. Grand Ecore gage, zero = 75.09 NGVD

(3) Geology and Soil Properties

Bank (USCS)__Sand, silt, clay Bed (USCS)__Sand, silt, clay

Data Sources _Corps of Engineers, F&M Branch

Groundwater Bank Seepage N/A

Overbank Drainage _By rainfall

Comments __No lateral drainage provided in this contract

(4) Construction of Protection

Need for Protection Arrest riverbank erosion

Erosion Causative Agents __High stage river currents

Protection Techniques _Lrenchfill revetment, pile trail dike with stonefill

General Design _Irenchfill revetment, transitioning to pile dike to preserve

alinement

Project Length 2,200 ft; Construction Cost $ 787,280 Mo/Yr Completed Apr 75

s




(5) Maintenance

Experienced Flows (Stage, cfs, Date) High stage of 29.96 feet in April 1979

Repairs and Costs (Item, Cost, Data) _None

Comments:

(6) Performance Observations and Summary

Monitoring Program _ Periodic on-site inspection

Documentation Sources Corps of Engineers

Project Effect on Stream Regime Erosion stopped

Project Effect on Environment _Reduced bank erosion and sediment ipput

Successful Aspects Alinement preserved, bank erosion stopped

Unsuccessful Aspects Contractor had some difficulty maintaining correct

alinement of pile dike

General Evaluation System performed as intended

Recommendations

(7) Additional Information, Comments, and Summary

Map No.4. Piling was driven at El. +5' above specification limits, as

permitted by contracting officer because of prevailing high river stages

Attached Items:

4 -— 1 - Project Summary and Project Plan

4 - 2 & 3 - Protection techniques detail
4 - 4 - Photographs before and after construction




PROJECT SUMMARY

1. EMERGENCY BANK PROTECTION (FAUSSE REVETMENT) WAS PLACED ON THE RED
RIVER TO PREVENT THE NECESSITY OF A LEVEE SETBACK AND TO HOLD CHANNEL
ALIGNMENT FOR NAVIGATION IN A HIGHLY DEVELOPED AGRICULTURAL AREA.

THE REVETMENT CONSISTS OF A 1200-FT LONG MODIFIED TRENCHFILL SECTION
14 FT ABOVE INSTEAD

(BOTTOM OF TRENCH CONSTRUCTED TO AN ELEVATION OF
OF 5 FT BELOW ALW) CONSTRUCTED IN JULY 1973; IN 1974 A 3100-FT UPSTREAM

EXTENSION (PILE REVETMENT) WAS PLACED.
1600-FT DOWNSTREAM EXTENSION

EXTENSION (STANDARD TRENCHFILL) AND A
(PILE REVETMENT WITH STONEFILL AND PILE DIKES WITH STONEFILL) WERE CON-

STRUCTED. THE 1974 CONTRACT WAS MODIFIED TO INCLUDE REGRADING AND
DRESSING OF THE ORIGINAL SECTION WITH THE ADDITION OF STONE TO REPLACE
STONE THAT HAD BEEN LAUNCHED AFTER CONSTRUCTION. AFTER CONSTRUCTION OF
THE ORIGINAL SECTION BUT PRIOR TO CONSTRUCTION OF THE DOWNSTREAM EX-
TENSION, CONSIDERABLE DOWNSTREAM FLANKING HAD OCCURRED. THE UPSTREAM
EXTENSION PROBABLY PREVENTED ANY UPSTREAM FLANKING THAT WOULD HAVE
OCCURRED. THIS EMERGENCY PROTECTION HAS BEEN SUCCESSFUL AND HAS PROVED
TO BE AN EXPEDIENT MEANS OF PROTECTING VALUABLE FARMLAND FROM EN-

CROACHMENT BY THE RED RIVER.

PROJECT PLAN RED RIVER AT FAUSSE, LA

ITEM 4-1
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Aerial view of site before serious bank erosion
occurred which threatened the levee

Aerial view of completed revetment

RED RIVER AT FAUSSE, LA.
ITEM 4-4

H-4-6




RED RIVER
PEROT, LOUISIANA



Streambank Erosion Control Evaluation and Demonstration Act of 1874
Section 32 Program - Work Unit 2

EVALUATION OF EXISTING BANK PROTECTION WORKS

(1) Location

Stream Red River. Louisiana River Mile _187.5 Side _T.eft

Local Vicinity Perot Lat 31° 51' Long 93° 06'

At/Nr City _ Natchitoches County _Nat. State _TA Cong Dist __ 5
CE Office Symbol __ LMNED-DR Responsible Agency _ Hold That River, Inc.

Site Map Sources Hold That River, Inc. ](%i?%)WSSBQ%QBO FloT SEORNL
Land Use Farming

(2) Hydrology at or Near Site

Stage Range 3 o 37 ft; Period of Record 1903 _to 1979 .
Discharge Range _880 _ 10275,000 _ cfs; Velocity Range __.5 to.__ 3.4 sifps
Sediment Range 301 to 1,600,63%pq; Period of Record 19 63 to 19_79.

Bank-full Stage__ll_s_ ft; Flowwcfs; Average Recurrence Interval _30  yr
Bank-full Flow Velocity: Average 4.8 __ fps; Near Bank —.5  fps

Comments _Stages ref. Grand Ecore gage, zero = 75.09 NGUD

(3) Geology and Soil Properties

Bank (UScs) Silt, clay, primarily sand Bed (USCS)_Sand, silt, clay

Data Sources __Corps of Engineers, F&M Branch

Groundwater Bank Seepage _one observed

Overbank Drainage _From rainfall runoff

Comments No lateral drainage provided

(4) Construction of Protection

Need for Protection Protection of Black Lake Pipeline, Co., 8'" pipeline

crossing, prevent bank erosion & restore eroded section of bank.

Erosion Causative Agents High-velocity attack in concave bend during high

river stages.

Protection Techniques _Fence-like panel jetty dikes

General Design _35"' long flexible permeable panel of treated timber, bolted

loosely to two 35' pipe rails, driven in bank, axis of structure placed
normal to stre flowline.

Project Length O _ft; Construction Cost $ _N/A Mo/Yr Completed _Apr 70
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(5) Maintenance

Experienced Flows (Stage, cfs, Date) High stage of 34.87 feet in May 1973

Repairs and Costs (ltem, Cost, Data) __Cost not available, major maintenance and

U/S extension of protection works in 1978. Minor annual maintenance not

performed because of restricted access.

Comments: Fence structures are damaged rather easily by large drift.

(6) Performance Observations and Summary

Monitoring Program Periodic on-site inspection.

Documentation Sources Black Lake Pipeline,Co., P.0. Box 308

- Independence, AR 67301
Project Effect on Stream Regime Bank recession halted, lower-bank building

Project Effect on Environment Reduced bank erosion and sediment input.

Successful Aspects Stabliization affected, alignment preserved, pipeline

protection accomplished.

Unsuccessful Aspects Expensive to maintain for long-term protection--

80 percent lost of fence due to flanking.

General Evaluation System performed as intended. Current cost of similar

system between $380,000 - $800,000. Anticipated minor maintenance costs,

$5,000 per vear for first five years, negligible thereafter.

Recommendations  Suitable protection for only short term.

(7) Additional Information, Comments, and Summary

Map No._5. System is not very attractive in appearance, but controls

erosion successfully in specific applications for short term.

Attached Items:

5 = 1 - Project Summary and Location Map
5 - 2 - Project layout and typical section
5 - 3 - Photos before and during and after construction
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PROJECT SUMMARY

BETWEEN FEBRUARY AND AUGUST 1970, HOLD-THAT-RIVER ENGINEERING CO.,
INC., INSTALLED 75 30-FT-LONG PERMEABLE SPUR JETTIES TO PROTECT THE
LEFT BANK ALONG A 4000-FT REACH OF THE RED RIVER. THESE JETTY PANELS
WERE DESIGNED TO PROVIDE 5 YEARS OF STABILIZATION FOR AN 8-IN. PIPE-
LINE CROSSING BELONGING TO BLACK LAKE PIPELINE CO. LOCATED NEAR THE
DOWNSTREAM END OF PEROT BEND. APPROXIMATELY 80 PERCENT OF THE JETTY
SYSTEM HAS BEEN LOST AS A RESULT OF FLANKING ACTION UPSTREAM FROM THE
PROJECT. THE DOWNSTREAM END OF THE JETTY SYSTEM IS STILL FUNCTIONING
AND PROVIDING PROTECTION FOR THE PIPELINE CROSSING. NO APPRECIABLE
EFFECT HAS BEEN NOTED IN THE CHANNEL UPSTREAM FROM THE JETTY; HOWEVER,
THE CHANNEL DOWNSTREAM FROM THE JETTY SYSTEM DID REMAIN STABLE AS LONG
AS THE ENTIRE SYSTEM WAS INTACT. SUCH A SYSTEM OF PROTECTION IS
SUITABLE WHERE ONLY SHORT-TERM (i.e., LESS THAN 5 YEARS) STABILIZATION
IS NEEDED. FOR LONG-TERM PROTECTION, MAINTENANCE COST WOULD BE
EXCESSIVE.
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RED RIVER AT PEROT, LA

PROJECT SUMMARY AND LOCATION MAP
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AFTER CONSTRUCTION

RED RIVER AT PEROT, LA.
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BIG CREEK
BIG CREEK, LOUISIANA




Streambank Erosion Control Evaluation and Demonstration Act of 1974
Section 32 Program - Work Unit 2

EVALUATION OF EXISTING BANK PROTECTION WORKS
(1) Location

Stream Big Creek River Mile _7.0 SideLeft and Right

i n
Local Vicinity Big Creek, LA Latw91037 3 Long N32° 26' 0QQ"

Richland,
At/Nr City Holly Ridge Parish Franklin State LA Cong Dist 5
CE Office Symbol LMVD Responsible Agency Corps of Engineers

Site Map Sources

Land Use Information Sources

(2) Hydrology at or Near Site

Stage Range to ft; Period of Record 19____to 19 ____.
Discharge Range 0 to'_10,000  cfs; Velocity Range 0 to_4.0  fps
Sediment Range to tpd; Period of Record 19 __to 19 .
Bank-full Stage ______ ft; Flow ___ cfs; Average Recurrence Interval ________ yr
Bank-full Flow Velocity: Average—_______ fps; Near Bank —_____ fps

Comments

(3) Geology and Soil Properties

Bank (USCS)_silt and clay lenses Bed (USCS)poorly graded, gravelly
sands (SP)

Data Sources

Groundwater Bank Seepage

Overbank Drainage

Comments Upper 8-10 feet of bank sandy clay (CL) and fat clay (CH); next
10 feet poorly graded, gravelly sands (SP)

(4) Construction of Protection

Need for Protection

Erosion Causative Agents _Vertical i i ed
slope and higher flow velocities; §r§de control was necessary to prevent
bed degradation and possible bank failure.

Protection Techniques Sheet pile weir with stone paving upstream and downstream
of pilings. ; : L L oy s .
General Design __Weirs installed to maintain minimum pool with negligihle

effect on flood flows.

Project Length ft; Construction Cost $_3.5 millionMo/Yr Completed _7/77
for 4 weirs
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(5) Maintenance

Experienced Flows (Stage, cfs, Date)

Repairs and Costs (ltem, Cost, Data) Considerable riprap failure on side slopes:
$77,000 to date.

Comments: Sheet pile weirs with riprap paving show economic potential for

grade control; initial cost favorable. Repair cost unfavorable.

(6) Performance Observations and Summary

Monitoring Program

Documentation Sources

Project Effect on Stream Regime _ Minimum water levels being maintained reducing

in-channel vegetation.

Project Effect on Environment

Successful Aspects

Unsuccessful Aspects

General Evaluation Unprotected energy hole allows downstream scour.

Recommendations

(7) Additional Information, Comments, and Summary

Map No. 6.
Attached Items.

- 1 - Project Summary

- Vicinity map

Typical low-water weir
Photographs after construction
Photographs 3% yrs after construction
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BIG CREEK, LOUISTANA

The Vicksburg District Corps of Engineers constructed four drop struc-
tures (weirs) on Big Creek near where it empties into Boeuf River

(Plate 1). The construction site is about 10 miles West of Winnsboro,
Louisiana. The structures were broad-crested type weirs (Plate 2) con-
structed with sheet piling and riprap for low water control in a gravelly
sand subjected to groundwater seepage, surface runoff, and stream cur-
rents with drift turbulence. One of the four weirs required repairs

for upstream sloughing (Plate 3) and downstream bank erosion near the
energy scour hole (Plate 4). The weirs were monitored for adequacy of
design and to determine their effectiveness in controlling the grade of

the creek. Two publications are available on this project.

Ables, J. H., Jr., and Boyd, M. D. 1969 (Oct). '"Low-Water Weirs on
Boeuf and Tensas Rivers, Bayou Macon, and Big and Colewa Creeks,
Arkansas and Louisiana; Hydraulic Model Investigation,' Technical
Report H-69-13, U. S. Army Engineer Waterways Experiment Station,
CE, Vicksburg, MS.

Miller, S. P. 1978 (Feb). '"Bank Distress of Low-Water Weirs on Big
Creek, La.,'" Miscellaneous Paper S-78-2, U. S. Army Engineer Water-
ways Experiment Station, CE, Vicksburg, MS.

*Banks (USCS) Upper 8-10 feet of bank sandy clay (CL) and fat clay (CH);
next 10 feet poorly graded, gravelly sands (SP) with silt and clay
lenses; below 10 feet is generally poorly graded, gravelly sands (SP).

PROJECT SUMMARY
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AFTER CONSTRUCTION MAY 1977
Weir 4 Upstream Bank Sloughing

3 YEARS AFTER CONSTRUCTION JULY 1980
Weir 4 Downstream

BIG CREEK, LA.
PHOTOGRAPHS IMMEDIATELY AFTER AND 3-1/2 YEARS AFTER
CONSTRUCTION OF WEIR 4
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GENERAL VIEW OF WEIR

ERODED BANK DOWNSTREAM OF WEIR DUE TO OVERBANK RUNOFFS

BIG CREEK, LA.
PHOTOGRAPHS OF WEIR 4’3—1/2 YEARS AFTER CONSTRUCTION
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ST. CATHERINE CREEK
NATCHEZ, MISSISSIPPI




Streambank Erosion Control Evaluation and Demonstration Act of 1974
Section 32 Program - Work Unit 2

EVALUATION OF EXISTING BANK PROTECTION WORKS

(1) Location

Stream St. Catherine Creek River Mile 2.0 Side Right
Local Vicinity Natchez LatN 3003l'lEc'>'ngw 81925 48"
At/Nr City _Natchez County _Adams State _MS Cong Dist 4
CE Office Symbol LMVD Responsible Agency _ Corps of Engineers

Site Map Sources

Land Use Residential

(2) Hydrology at or Near Site

Stage Range to ft; Period of Record 19__to 19 ___.
Discharge Range 31,000 to __ ND cfs; Velocity Range®.07ND to 8.95MP_ fps
Sediment Range to tpd; Period of Record 19 __to 19 .
Bank-full Stage ________ ft; Flow _____cfs; Average Recurrence Interval ________yr
Bank-full Flow Velocity: Average—______ fps; Near Bank —___ fps

Comments

(3) Geology and Soil Properties
Bank (Uscs)__Very fine silt (loess) Bed (USCS)__Sand and gravel deposits

Data Sources

Groundwater Bank Seepage

Overbank Drainage

Comments

(4) Construction of Protection

Need for Protection Storm events were endangering residential area

Erosion Causative Agents __High stage streamflow against concave bank of bendway

Protection Techniques Tire revetment placed by local interests.

General Design

Project Length __300 ft; Construction Cost $_1,000  Mo/Yr Completed __1973

H-7-1




(5) Maintenance

Experienced Flows (Stage, cfs, Date)

Repairs and Costs (ltem, Cost, Data)

Comments: __None to date.

(6) Performance Observations and Summary

. . -‘
Monitoring Program Onsite inspection.

Documentation Sources

Project Effect on Stream Regime

Project Effect on Environment Helpful-vegetation established with a more stable
bank.

Successful Aspects Has retarded erosion.

Unsuccessful Aspects Upstream erosion may threaten future performance of

streambank protection.

General Evaluation Dr. Tillman (private landowner who did the work) thinks

this approach is ideal for private landowners to stabilize streambank

with loess soil.

Recommendations Good technique for private landowners.

(7) Additional Information, Comments, and Summary

Map No._7.
Attached Items:

7 - 1 - Project summary

7 - 2 - Photographs 8 yrs after construction
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ST. CATHERINE CREEK AT NATCHEZ, MISSISSIPPI

Dr. Clifford Tillman, Natchez, MS, owns property on St. Catherine
Creek which includes a 350-ft section adjacent to the stream. The bank
is approximately 22 ft high along Dr. Tillman's property; however, the
bank rises to 40 ft upstream and downstream. Prior to 1972, Dr. Tillman
constructed a tire mattress consisting of some 2000 factory-reject tires
and 15,000 ft of steel cable. Truck tires were used at the toe of the
revetment and automobile tires above the toe. Holes were drilled through
the tread wall of each tire; between 12 and 15 tires were then strung on
a 1/2-in. steel cable. After connecting the cable to a steel pipe set 50
ft back from top bank, the string was placed vertically down the bank.
After the vertical strings of tires were in place, they were woven to-
gether horizontally, using 1/2-in. cable for the automobile sides and
toe of the mattress by folding the cable back over itself around the
tire and then attaching cable clamps. The upstream end of the row of
truck tires was anchored to a 2-ton steel beam; the mattress was not
anchored at any other location along the sides or toe. Dr. Tillman also
placed 32 cypress pilings at the upstream end of the revetment to protect
the mattress. The bank was not shaped prior to placement of the revet-
ment; however, the mattress adjusted well to the bank geometry. The re-
vetment construction began in 1972 and was completed in 1973. Dr. Till-
man and his teenaged son provided most of the labor; however, Dr. Tillman
hesitated to make any estimate of the time required to complete the work.
The total expenditure was less than $1000, with the tires, cable, and
steel beam being donated. Only 280 ft of the 300-ft-long used tire re-
vetment (constructed in 1972 by weaving steel cable through the tires)
has been successful at retarding erosion. A storm event in 1979 removed
the upstream 20 ft of the revetment; however, the remainder of the re-
vetment has remained intact with vegetation establishing itself on the
surface of the revetment. Dr. Tillman is pleased with the performance
of the mattress; however, he is concerned that the project will be lost
in the future because property owners upstream and downstream have not

been able to protect their banks. The 32 cypress pilings placed at the

ITEM 7-1
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upstream end of the mattress have been lost; Dr. Tillman feels they were
not driven deep enough. 1In addition, the upstream 10-15 vertical strings
of tires have also failed. Willows and cottonwood are now well estab-
lished over the remaining surface area of the revetment.

Based on the performance of the mattress thus far, Dr. Tillman
thinks this approach is ideal for the private landowner who is attempt-

ing to stabilize streambanks with loess-type soil.
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CLOSE-UP OF PROTECTION COVERED WITH VEGETATION-JAN 1981

ST. CATHERINE CREEK,

PHOTOGRAPHS 8 YEARS
AFTER CONSTRUCTION

MS
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LITTLE BLUE RIVER
INDEPENDENCE, MISSOURI




Streambank Erosion Control Evaluation and Demonstration Act of 1974
Section 32 Program - Work Unit 2

EVALUATION OF EXISTING BANK PROTECTION WORKS

(1) Location

Stream Little Blue River River Mile 7,4-11.5 Side Both
Local Vicinity Lat N39°06' Long W94°18'
At/Nr City  Independence County _Jackson _ State _MO _ Cong Dist 4
CE Office Symbol MRK Responsible Agency _ Corps of Engineers

Site Map Sources __ Corps of Engineers, Kansas City District

Land Use Homes, farming, and industrial

(2) Hydrology at or Near Site

Stage Range 0 to__23 ft: Period of Record 1948 to 19 81 .
Discharge Range __0 to 17,000 _ cfs; Velocity Range 0 to___ 9  fps

Sediment Range 0 t0253,144 tpg: Period of Record 19 71 to 19 _81 .

Bank-full Stage')-3~541L ft; Flow_______cfs; Average Recurrence Interval _100 yr
Bank-full Flow Velocity: Average_9_ fps; Near Bank —______ fps

Comments _ Bed gradient 3 ft/mile, 1/ Improved channel

(3) Geology and Soil Properties

Bank (USCS) Sandy silts to lean clays Bed (USCS)_Sandy, silty clay

Data Sources __Corps of Engineers test borings.

Groundwater Bank Seepage NA

Overbank Drainage

Comments

(4) Construction of Protection

Need for Protection _Highly erodible soils in 12 areas of impraved channel

Erosion Causative Agents _Erodible soils in areas of turbulence and chanpel

alignment.

Protection Techniques _Riprap of side slopes of low flow channels with short

GenlélroaPDZe%%%al Eéal}kfi a]nt trojep:c'ap on 6 in. layer of hedding oh 1V=2H glope

Project Length ft; Construction Cost $____ *  Mo/Yr Completed 12/78
*Construction cost cannot be isolated from overall project costs.
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(5) Maintenance

Experienced Flows (Stage, cfs, Date) 17,000 cfs Sept. 1977

Repairs and Costs (Item, Cost, Data) _None to date.

Comments:

(6) Performance Observations and Summary

Monitoring Program Visual inspections, cross—-sectioned December 1980.

Documentation Sources

Project Effect on Stream Regime

Project Effect on Environment Nothing adverse.

Successful AspectsMaintaining efficient channel. Horizontal blanket at toe

effectively preventing undercutting of slope riprap.

Unsuccessful Aspects None apparent.

General Evaluation Very effective erosion control.

Recommendations

(7) Additional Information, Comments, and Summary

Map No._ 8.

Attached Items:
8 -1 Project summary and location

8-2 Project cross section and photograph




Little Blue River at Independence, MO. (Mile 7.4 to 11.5)

The Little Blue River is a right bank tributary of the Missouri
River, joining the main stem at mile 339.5 (1960 adjustment) 20 miles
downstream from Kansas City, Mo. The Little Blue Basin is 33 miles
long, with a maximum width of 13 miles. The total drainage area of the
basin is 224 square miles of which 90 percent is in Jackson County, Mo.,
with the remainder being in Cass County, Mo. The lower 7.4 miles of the
Little Blue River are confined to an improved channel between the right
bank bluffs of the Missouri River floodplain and the Unit R-351 tieback

levee of Missouri River Levee System.

The Little Blue River Basin is frequently subject to flooding from
high-intensity rainstorms mostly during the months of April through
October. Flood stage at the Lake City gage has been exceeded 21 of the
23 years since records have been kept. The gradual encroachment of the
Kansas City metropolitan complex into the basin has significantly raised
the flood damage potential. To mitigate this threat, a proj<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>