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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY

STATUS OF DESIGN MEMORANDUMS

Design

No. Title Status

1 Hydrology and Hydraulic Analysis
Part I - Chalmette Approved 27 Oct 66
Part II - Barrier Approved 18 Oct 67
Part III - Lakeshore Approved 6 Mar 69
Part IV - Chalmette Extension Approved 1 Dec 67

2 Lake Pontchartrain Barrier Plan,
GDM, Advance Supplement, Inner
Harbor Navigation Canal Levees Approved 31 May 67

2 Lake Pontchartrain Barrier Plan,
GDM, Citrus Back Levee Approved 29 Dec 67

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 1, Lake
Pontchartrain Barrier, Rigolets
Control Structure, Closure Dam,
and Adjoining Levees Approved 10 Nov 70

2 Lake Pontchartrain Barrier Plan,
GDM Supplement No. 2, Lake
Pontchartrain Barrier, Rigolets
Lock and Adjoining Levees Approved 19 Oct 71

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 3, Lake
Pontchartrain Barrier, Chef
Menteur Pass Complex Approved 19 Sep 69

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 4, New
Orleans East Back Levees Approved 18 Aug 71

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 5, Orleans
Parish Lakefront Levees = West
of IHNC Scheduled Indefinite

2 Lake Pontchartrain Barrier Plan, GDM,
Supplement 5A, Citrus Lakefront
Levees — IHNC to Paris Road Approved 12 Jul 76
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STATUS OF DESIGN MEMORANDUMS (cont'd)

Title

Status

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 5B, New Orleans East
Lakefront Levee - Paris Road
to South Point

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 5C, Orleans Parish
Outfall Canals -~ West of the IHNC

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 5D, Orleans Parish
Lakefront Levees, Orleans Marina

Lake Pontchartrain Barrier Plan, GDM
Supplement No. 6, St., Charles
Parish Lakefront Levees

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 7, St. Tammany
Parish, Mandeville Seawall

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 8, IHNC
Remaining Levees

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 9, New Orleans East
Levee from South Point to GIWW

Lake Pontchartrain Barrier Plan, GDM,
Supplement No. 10, Jefferson Parish
Lakefront Levees

Chalmette Area Plan, GDM

Chalmette Area Plan, GDM, Supplement
No. 1, Chalmette Extension

Lake Pontchartrain Barrier Plan, and
Chalmette Area Plan, GDM, Florida
Avenue Complex, IHNC

Approved 5 Dec 72

Scheduled Indefinite

Submitted Apr 78

Approved 4 Nov 70

Indefinite

Approved 6 Jun 68

Approved 1 May 73

Scheduled Indefinite

Approved 31 Jan 67

Approved 12 Aug 69

Scheduled Jun 79
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STATUS OF DESIGN MEMORANDUMS (cont'd)

Title

Status

10

12

Report

12

Chalmette Area Plan, DDM, Bayous
Bienvenue and Dupre Control
Structures

Lake Pontchartrain Barrier Plan, DDM,

Rigolets Control Structure and
Closure

Lake Pontchartrain Barrier Plan,
DDM, Chef Menteur Control
Structure and Closure

Lake Pontchartrain Barrier Plan,
DDM, Rigolets Lock

Lake Pontchartrain Barrier Plan,
DDM, Chef Menteur Navigation
Structure

Lake Pontchartrain Barrier Plan,
Corrosion Protection

Sources of Construction Materials

Lake Pontchartrain, Louisiana,
and Vicinity, and Mississippi
River-Gulf Outlet, Louisiana,
GDM, Seabrook Lock

Lake Pontchartrain, Louisiana and

Vicinity, and Mississippi River-

Gulf Outlet, Louisiana, DDM,
Seabrook Lock

Lake Pontchartrain Barrier Plan,
Seabrook Lock Breakwater

Lake Pontchartrain and Vicinity,

Louisiana, Sources of Construction

Materials (Revised)

Approved 29 Oct 68

Indefinite

Indefinite

Approved 20 Dec 73

. Indefinite

Approved 21 May 69

Approved 30 Aug 66

Approved 4 Nov 70

Scheduled Jan 79

Scheduled Sep 79

Scheduled Nov 78
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Para 1-1

LAKE PONTCHARTRAIN, LOUISIANA, AND VICINITY
' AND
MISSISSIPPI RIVER - GULF OUTLET, LOUISIANA
DESIGN MEMORANDUM NO. 2 - DETAIL DESIGN
SEABROOK LOCK

SECTION 1 - GENERAL

1-1. Project authorization. The Flood Comtrol Act approved 27 October 1965
(Public Law 89-298) authorized a project for hurricane-flood protection

on Lake Pontchartrain, Louisiana, substantially in accordance with the
recommendations of the Chief of Engineers in House Document No. 231, 89th
Congress, lst Session, except that the recommendations of the Secretary

of the Army in that document shall apply with respect to the Seabrook

Lock feature of the project.

1-2. Location. The authorized lock complex is located on the south shore
of Lake Pontchartrain at its junction with the Inner Harbor Navigation
Canal (IHNC). The IHNC provides access from Lake Pontchartrain to the
Mississippi River and, indirectly, to the Gulf of Mexico through the Mis-
sissippi River Gulf Outlet and the Gulf Intracoastal Waterway. Plate

No. 1 shows the lock's location with respect to adjacent geographical
features.

1-3. Description of lock complex. The Seabrook Lock Complex is illus-
trated on Plates 1 through 8, and will consist of the following three
major components: a navigation lock, a rock and shell dam, and an outlet
structure.

The navigation lock will be 84-ft wide, 860-ft center to center of the
operating sector gate pintles, with an 800-ft usable length and a nominal
draft of 15 ft. Two reinforced concrete gate bays with hydraulically-
operated steel sector gates will be located at each end of the lock. The
connecting chamber walls will consist of steel sheet pile cells topped
with a concrete wall supported on bearing piles within the cells. Guide
walls will be provided at each end of the lock.

The outlet structure will consist of three gated bays, each 32-ft wide
with a sill elevation of -15.8 ft m.s.1l. The gates will be the vertical
steel 1ift gates operated by electric motordriven wire rope hoists. Top
of the gates will be 4.2 ft m.s.l. in the closed position. A lakeward
stilling basin and landward retaining walls will be provided.

The rock dike will form a closure between the lock landward gate bay,
the outlet structure, and the adjacent shorelines. Tt will consist of
a clam shell core covered by riprap and derrick stone with a steel sheet
pile cutoff wall in the dike.

1-1




Para 1-3

The rock and shell dam between the east shore and the outlet structure
and between the outlet structure and the easterly lockwall will provide
maintenance vehicular access to the outlet structure and lockwall. The
rock and shell dam between the west shore and the landward gate bay will
provide public access to the observation areas on the westerly lockwall
and nonpublic vehicular access to the operations and maintenance building
adjacent to the landward gate bay end of the westerly wall.

The westerly lockwall is designed to accommodate public access for view-
ing lockages and has been designed to blend aesthetically with:the adja-
cent Lake Pontchartrain shoreline. '

1-4. Operation of lock and outlet structure. The proposed operating
procedure for the Seabrook Lock and Outlet Structure is essentially as
follows:

a. The lock will normally be left open with no lockages for current
velocities up to 3 ft per second in the lock chamber. Navigation through
the lock during this period will be controlled by the lockmaster because
of obvious limitations in the channel width.

b. When velocities through the lock chamber fall within the range
of 3 ft per second to 6 ft per second, the lock gates will be left open
unless a vessel approaches, in which case the gates will be closed and
a normal lockage operation accomplished. This condition will exist for
about 7 hr on an average day. :

c. When velocities through the lock chamber reach 6 ft per second
(this will occur when there is about 1 ft differential between the IHNC
and lake), the lock gates will be closed and operated only as required
for lockage operationms.

d. Because of the flow interruption that will be experienced by
closing the lock gates as described above, a plan for operating the gated
outlet structure to reduce flood stages in the THNC during hurricanes has
been formulated. The operating procedure for stage relief in the IHNC
provides for the gates of the outlet structure to be fully opened when a
stage of 3.5 occurs on the IHNC side of the lock and to remain open for
the duration of the hurricane. Flows from the THNC will pass into the
lake continually throughout the hurricane regardless of the track.

Lockages will continue for some period of time after the outlet structure
gates have been fully opened and cease when a stage of 5.0 is obtained on
the IHNC side of the lock. At this time, the lock personnel will fully
close both sets of lock gates and leave the lock site. The complex will
remain unmanned throughout the duration of the hurricane.

e. The complex will also be used for salinity control in Lake Pont-
chartrain. With coordination with the Louisiana Wildlife and Fisheries
Commission, a method of operation to provide an acceptable salinity level
in Lake Pontchartrain will be formulated.
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Para 1-4

£. To satisfy riparian flow requirements, the outlet structure
will normally be operated to provide an opening of approximately 260 sq ft.
One gate bay will be partially opened on a continual basis to provide this
flow area. After completion of the Seabrook Complex, a data collection
system will be established, and it will serve to determine any future modi-
fications to the operating procedure described herein as may be necessary.
The Complex will otherwise be operated as described above.

1-5. Purpose and scope. The purpose of this design memorandum is to
present the results of investigations, the sources of cementitious mate-
rials and aggregates, riprap, and construction procedures to be specified
for the construction of the lock and outlet structure.

1-3
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SECTION II - CONCRETE INVESTIGATION

2-1. General. This investigation of concrete materials for the lock and
outlet structure was made in accordance with the requirements in EM 1110-
2-2000, Standard Practice for Concrete. Studies for the structure were
made to assure adequate advanced planning of the concrete materials which
are most likely to be used in the structure. This planning anticipated as
many problems as could be envisioned during construction and resulted in
recommendations for specifying good practices, which should alleviate such
problems. The preliminary concrete investigation resulted in the obtain-
ing of necessary base data which determined the scope of future investiga-
tions. All of this investigation was completed by reviewing the planning
documents and preliminary designs. It revealed such basic data as: con-=
crete quantities, concrete qualities, number of anticipated contracts,
climatic and exposure conditions, and expected locations within the struc-
ture requiring various classes of concrete.

2-2, Concrete Quantities. There will be approximately 60,000 cu yd of
concrete placed in the Seabrook Lock and Outlet Structure as shown below.

Seabrook Lock and Outlet Structure

Navigation Lock Concrete Quantities, cu yd

Lock walls 31,140
Sector gates and gate bays 19,900
Outlet structures and stilling basin 5,730
Seepate cutoff concrete cap 290
Dolphin-concrete ring 455
Miscellaneous - 41
Permanent approach wall - concrete cap 807
Erosion protection - concrete steps 1,502

Total 59,885

2-3. Concrete Qualities. Since the lock and outlet structure components
are relatively thin, only two basic classes of concrete will be required.

A 3000 psi concrete will be required for all parts of the structure except
structural girders and anchorages. The 5000 psi at 28 days concrete for
the girders will be a contractor™ requirement but the contractor-proposed
mixture proportions will be verified prior to fabrication of the girders.
The portland cement and possibly pozzolan used in the anchorages will be
paid for separately as the rest of the concrete in the piers. The strength
requirements will be based on 28 days for concrete containing only port-
1and cement or portland-pozzolan cement but concrete containing fly ash as

CE 1401.01, Standard Guide Spec. Require Government Designed Mixes (WES).

2-1
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a cement replacement will be proportioned to comply with the strength re-
quirements at 90 days. The maximum water-cement ratio planned to be used
on these projects is 0.60 as required by Table III in EM 1110-2-2000 for
durability of exposed concrete, strength requirements will necessitate a
lower w/c ratio. Concrete in ogee sections and stilling basin will be
limited to a w/c ratio of 0.45. A small amount of 2000 psi concrete will
be used in sidewalks, etc.

Concrete Qualities

Design
Compressive Strength,
£o
(1) General structural concrete 3000 psi
(2) Structural girders 5000 psi
(3) Nonstructural concrete 2000 psi

2-4. Number of Contracts. The concrete structure will prcbably be awarded
in one contract. The quantity of concrete required will justify the use

of CE 1401.01, Standard Guide-Specification for Concrete. A few additional
small contracts for recreational facilities may be awarded later. These
contracts will probably use ready-mixed concrete and an end-result type
specification for concrete strength. These contracts will not be discussed
in this design memorandum, but the maximum 1-1/2-hr delivery time will be
strictly adhered to and adequate Government quality assurance procedures
will be established.

2-5. Climatic and Exposure Conditions. The climatic and exposure condi-
tions to which the concrete and its placement would be subjected are con-
sidered very good for the structures. The project site is located on the
Inner Harbor Navigation Canal and Lake Pontchartrain, which is a moderate
climatic area of the Southern United States. The specific climatic and
exposure conditions for the project area are as follows:

a. Temperature. The ambient temperatures of the Seabrook Lock and
Outlet Structure project area are temperate and conducive to long-season
recreational use. Extremes are very rare. The weather station at New
Orleans, Louisiana, recorded a low of 33° and a high of 97° during 1977.

The yearly mean temperature is 66.7°. Snowfall is extremely rare, and

when it does occur, it remains on the ground only a short time. Freezing

and thawing will not be a problem as there are normally no freezing cyles

in the winter and the humidity is normally high, helping to prevent shrinkage
cracking of the concrete.

b. Wind. Wind records in the project area indicate that winds of
high velocity are rare, and in most cases such winds are assocliated with
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hurricanes, which occasionally cross the area during summer or early fall.
There have been some destructive local windstorms in the area with winds
in excess of 100 miles per hour, generally connected with tropical dis-
turbances. The average yearly wind velocity is about 8.0 mph from the
southeast. Summer and fall velocities are somewhat lower than winter

and spring.

c. Rainfall. A number of stationms, operated by or in cooperation
with the National Weather Service for the collection of precipitation
data, are located in or near the Lake Pontchartrain area. The pertinent
data are collected and published by the Weather Service in its climatologi-
cal bulletins. The average annual rainfall for the basin is about 60 in.,
‘but there is variation depending on the location of the station. The
heaviest period of precipitation is in November, December, and January.

Records show that large amounts of rainfall occur in practically every
month during the year.

2-6. Project Access. Land access to the Seabrook Lock Complex construction
site will not be a problem as it is in a highly developed area. Short
access roads may be necessary.
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SECTION III - CEMENTITIOUS MATERIALS INVESTIGATION
o

3-1. General. Since portland cemént is normally the concrete ingredient
with the highest unit cost, it dg necessary to investigate various options.
The investigations revealed that natural cement and slag cement are not
available in sufficient quantities for this project. All portland cement
producers within a radius of approximately 300 miles of the project were
contacted and estimated cost and other significant data were obtained;
these data are shown in Table 3-2. Cement and aggregate studies indicate
that Type I or Type II, low alkali cement should be specified. An estimate
of quantities of cementitious materials required for the project is given
in Table 3-1 below.

Table 3-1. Cementitious Quantities

Seabrook Lock

1-1/2-in. Aggregate 3-in. Aggregate

Cementi- Portland Portland

tious Portland Portland- Cement/ Portland Portland- Cement/
Materials Cement Pozzolan Fly Ash Cement Pozzolan Fly Ash
Portland

cement, :

cwt 261,000 - 195,200 245,950 - 184,380
Portland-

pozzolan,

cu ft - 132,475 - - 125,120 -
Fly Ash

cu ft - - 33,130 - - 31,280

3-2. Types of Portland Cement Investigated. When investigating the avail-
ability of various types of portland cement, it was found that Type I was
readily available within a reasonable distance from the project site, and
that many producers are no longer manufacturing Type II cement. Since most
of the aggregates available require the use of low alkali cement, this was
investigated also.

3-3. Availability. The investigations revealed adequate supplies of port-
land cement Type I, low alkali, but limited supplies of Type II that meet

the heat of hydration requirements at 7 days. The above investigation

also reviewed the availability of portland-pozzolan cement and the conclusions
are that it will be available and potentially and economically feasible

for optional bidding by the contractors. The following are large bulk
manufacturers-suppliers of Type I and Type II portland cement and portland-
pozzolan cement in the area investigated that expressed an interest in
supplying the project.
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1. Citadel Cement Corp. 6. Martin Marietta Cement
P. 0. Box 6238 Southern Division
Birmingham, AL 35217 15 South 20th Street

Birmingham, AL 35233

2. Dundee Cement 7. River Cement
P. 0. Box 67 P. 0. Box 14545
Clarksville, MO 63336 St. Louis, MO 63178

3. | Ideal Basic Industries 8. Louisiana Industries
P. 0. Box 1381 New Orleans, LA

T T 1 b oly?

4. Lone Star Industries, Inc.
New Orleans Plant
P. 0. Box 3368
New Orleans, LA

5. Louisiana Cement
14900 Intracoastal Drive
New Orleans, LA 70129

3-4. Testing Requirements to be Specified. Alternate 2 (or prequalified
cement source, ETL 1110-1-93, on p 7 of the March 1976 version of CE 1401.01)
will be specified. This alternate requires the cement to be sampled at

the mill of shipping point, stored in sealed bins and tested by the Govern-
ment. If feasible, the Corps of Engineers Quality Assurance Programs for
portland cement will be included in the lock and outlet structure specifi-
cations. '

3-5. Laboratory Studies. Concrete mixtures containing materials generally
representative of the materials that could be used on this project were
investigated. The concrete mixture studies were made to determine neces-
sary cementitious materials contents needed to obtain the required compres-
sive strength of 3000 and 5000 psi for mixtures containing both 1-1/2-in.
and 3-in. MSA. The results of these studies are shown in Exhibit A.
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Para 4-1
SECTION IV - POZZOLAN INVESTIGATION

4-1. General. There are no natural deposits of pozzolan material in
the southern United States. The minimal amount of comstruction of mass
concrete type structures in recent years has also limited the types of
pozzolan available for the project.

4-2, Types of Pozzolans Tnvestigated. The only pozzolan considered com-
mercially available in the project area is fly ash pozzolan. However,
some former pozzolan sources in the southern United States were checked
with negative results. Therefore, only fly ash is specified for use as
a replacement for cement in concrete.

4-3. Availability. Fly ash sources in Missouri, Alabama, and Texas were
checked and results are shown in Table 4-1. The principal suppliers of
fly ash in this area are as follows:

AMAX Resource Recovery Systems, Inc. General Portland, Inc.
228 West Valley Avenue Trinity Division
Homeswood, AL 35209 P. 0. Box 47524

Dallas, TX 75247

*%

Walter M. Handy Co., Inc. Dundee Cement Co.
1988 S Glenstone P. 0. Box 67"
Springfield, MO 65804 Clarksville, MO 63336

4-4. Cost Data Justifications. The volume of concrete and structure
configuration indicate that heat should not be a major problem. The use
of pozzolan, therefore, must be justified only by economic considerations.
The cement to fly ash ratio used in the cost study was 70 to 30 percent
for concrete containing 1-1/2-in. maximum size aggregate and 75 to 25 per-
cent for 3-in. aggregate concrete. The cost study was made for 3000 psi
concrete at 28 days age. The study shows that a savings can be effected
by the use of fly ash replacement. The results are presented below and in
Exhibit B.***

General Portland, Inc., also manufactures a portland-pozzolan cement,
but they cannot provide sealed storage.
The Dundee plant in St. Louis, Missouri, manufactures a portland-
gozzolan cement.
*** The data shown above and in Exhibit B include the additional cost of
handling and storage and batching facilities when fly ash is used.




Para 4-4

Cost Savings of Concrete with Fly Ash

Aggregate Fly Ash Cost Savings
Size, in. % by Volume Concrete Cost, cu yd per cu yd
1-1/2 0 $26.78 -
1-1/2 30 25.70 $1.08
3 0 27.84 -
3 25 27.41 $0.43

4~-5. Quantity of Pozzolan. Approximately 60,000 cu yd of concrete will
be required in the Structure, requiring approximately 261,600 cwt of
portland~pozzolan or 64,200 cwt of fly ash if either of these options

is used. If pozzolan is used, the requirements in paragraph 5.2, p 9 of
CE 1401.01, March 1976, will be specified.

4-6. Conclusion. Based on the cost study, the use of fly ash will ba
included as an option in the job specification.

42
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Para 5-1

SECTION V - AGGREGATE INVESTIGATION

5-1. General. Investigations were undertaken to establish the location
and capabilities of major producers of concrete aggregates, and filter
and bedding materials within a 150-mile radius of the jobsite. The con-
crete aggregate must meet the grading requirements as described in para-
graph 3-4.a. and 3-4.c. of EM 1110-2-2000, Change 7, dated 20 July 1973,
"gtandard Practice for Concrete." Alternate 2 as specified in paragraph
7.5.1.1 of CE 1401.01 dated March 1976 will be specified for fine aggre-
gate. An estimate of the quantities of construction materials for the
structure are presented below. All of the material except shell backfill
must come from the sources investigated or equivalent sources.

Aggregate Quantities

1. Concrete Coarse Aggregate (No. 4 - 1-1/2 in.) 28,531 cu yd
2. Concrete Sand 15,359 cu yd
3. Fill (wet sand) 405,000 cu yd

(shell) 169,380 cu yd

5-2. Description of Each Source. Locations, quantities, and transporta-=
tion facilities available for many of the concrete aggregate sources

were field checked by personnel of the New Orleans District. Other sources
were contacted by telephone or were referred by other districts. Most
sources provide graded aggregate furnished to specification and so pit-

run sample test results were not used as the sole criterion for acceptance
or rejection. A summary of acceptance test data is presented in Tables

C2 and C3 of Exhibit C. Locations of sand and gravel suppliers are

shown in Plate 11. Photographs of the suppliers' operations and struc-
tures containing the concrete aggregates to establish their service records
are shown in Exhibits D and E, respectively.

5-3. Cost Data. The cost of aggregate per ton at the plant for the pro-

ducers that responded to our inquiries is shown on Table Cl of Exhibit C.

A cost comparison of the use of 1-1/2- and 3-in. maximum size aggregate is
also shown below:

Aggregate Type Cost per Ton
Producer Size Delivery at Site
Louisiana Industries, Price, LA  No. 4-1-1/2 Truck 6.60
Reed Crushed Stone, KY 1-1/2-3 in. Barge 9.50
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A cost comparison per cubic yard of concrete mixtures containing 1-1/2-in.
or 3-in. maximum size aggregate is shown below. Details of these calcu-
lations are shown in Exhibit B. The costs used in the comparison calcu-
lations were those furnished by the producers shown above.

Maximum
Aggregate Cost Savings Using 3-in.
Size Fly Ash Cost of Concrete, cu yd, $ Maximum Size Agg., $
1-1/2 With 25.70 '
3 With 27.41 ~-1.71
1-1/2 Without 26.78
3 Without 27.84 -1.06

There would be more expense with the use of 3-in. maximum size aggregate.
The cost of handling and storage of the additional aggregate size was not
considered in these calculations but would increase the expense. The
contractor will have the option of using the 1-1/2- to 3-in. size range.

5-4. Service Records. A service record was developed on z number of
potential concrete aggregate soirces. This investigation was conducted

by visiting the quarry sites and organizations such as state highway
departments, Corps of Engineers Districts, private contractors, etc.,

who have utilized the aggregate to develop information on the material
and to locate structures containing the aggregate for close inspection.
Exhibit D contains photographs of the concrete aggregate quarry operations,
and Exhibit E contains photographs of the material in service. The con-
crete aggregate sources investigated were:

Concrete Aggregate

a. Ratcliff Sand Co., Mobile, AL (source No. 1).

b. Gifford-Hill, Inc., Fluker, LA (source No. 18).

c. Smith Sand and Gravel, Mt. Herman, LA (source No. 20).

d. Louisiana Industries, Price, LA (source No. 21).

e. B & B Gravel Co., Bluff Creek, LA (source No. 22).

f. Gifford-Hill, Inc., Arcola, LA (source No. 23).

g. Lambert Sand and Gravel, Baines, LA (source No. 28).

h. American Sand and Gravel, Hattiesburg, MS (source Nos. 43 and 45).
i. Hammitt and Green, Inc., Columbia, MS (source No. 47).

j. Blain Sand and Gravel, Columbia, MS (source No. 49).,

5-2
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k. Green Bros., Inc., Brookhaven, MS (source No. 52).

1. Green Bros., Crystal Springs, MS (source No. 55).

m. Traxler Sand and Gravel, Crystal Springs, MS (source No. 57).

n. Blain Sand and Gravel, Crystal Springs, MS (source Nos. 60 and 61).
o. St. Catherine Sand and Gravel, Natchez, MS (source No. 66).

Photographs of the aggregate in service from some of the pfoducers listed
above were not available, and source No. 21 would not allow a photograph

of its quarry operation. All concrete aggregate sources investigated will
produce satisfactory material when used with low alkali cement.

5-5. Listed Sources. The following concrete aggregate sources shall be
listed in the specifications:

a. Source No. 18, Gifford-Hill, Inc., Amite, LA. The pit is located
1 mile north of Fluker, Louisiana, on US Highway 51 and 1s approximately
80 miles from the Seabrook Lock construction site. Production of natural
sand and gravel is sufficient to furnish the project. The maximum size
coarse aggregate is 1-1/2 in. Transportation would either be by truck
of rail. Tests indicate that the aggregate would be satisfactory in con-
crete, but the use of low alkali cement is indicated unless further test-
ing indicates otherwise. :

b. Source No. 20, Smith Sand and Gravel, Mt. Herman, LA. The pit is
located 5 miles northwest of Franklinton, Louisiana, and approximately 102
miles from the project site. Production of natural sand and gravel is
adequate to supply the project with the maximum size coarse aggregate being
1-1/2 in. Transportation to the site would be by truck. Tests indicate
that the aggregate should be used with low alkali cement unless further
testing indicates otherwise.

c. Source No. 21, Louisiana Industries, New Orleans, LA. The pit is
at Price, Louisiana, and approximately 60 miles from the project site.
Production of natural sand and gravel is adequate to supply the project.
The maximum size coarse aggregate is 1-1/2 in. and transportation to the
site would be by truck or rail. The quality history study indicates that
the material is satisfactory for use in concrete, however, complete physi-
cal tests and petrographic examinations have not been conducted on this
material and should be done before the material is used.

d. Source No. 23, Gifford-Hill, Inc., Roseland, LA. The pit is
1 mile north of Arcola, Louisiana, and approximately 77 miles from the
project site. Production of natural sand and gravel is adequate to supply
the project. The maximum size coarse aggregate is 1-1/2 in. and transporta-
tion would be by rail or truck. Tests indicate the presence of reactive
aggregate but the quality history study found no evidence of alkali-aggregate
reactivity.

5-3
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e. Source No. 49, Blain Sand and Gravel, Columbia, MS. The pit
is 9 miles south of the intersection of Mississippi Highways 13 and 43
off Highway 43 and approximately 95 miles from the project site. Pro-
duction of natural sand and gravel should be adequate to supply materials
for the project. The maximum size coarse aggregate is 1-1/2 in. and
transportation would be by truck. Tests indicate that the material would
make satisfactory concrete aggregate.

5-6. Conclusions. The sources listed above would be satisfactory concrete
aggregates when used with low alkali cement.
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SECTION VI - PROTECTION STONE INVESTIGATION

6-1. General. Sources within reasonable transportation distance of the
project site were investigated as to availability and suitability of the
material for use as riprap and are shown in Exhibit C. A quality history
was developed for each source. Material and transportation costs were
obtained.

6-2. Quantities Required. The following quantities are rgquired for
the project.

Erosion Protection

Riprap (Lype B) 65,305 tons
Riprap (Type C) 48,423 tons
Derrick Stone 9,755 tons
Cover Stone 43,222 tons

6-3. Quality Requirements. The quality requirements for materials to

be used for protection stone for this project will be in accordance with
the guidelines established by ETL 1110-2-120, dated May 1971, and LMVSP-
0S-018, dated March 1976. The gradation limits of the various size stone
are given in Table 6-1. Stone for slope and scour protection shall be of
a hard, durable quality that will not disintegrate under the elements nor
be easily broken in handling. It shall be clean and free from earth and
be roughly angular, not rounded, in shape. Stone must .weigh at least

160 1b per cu ft and have a maximum absorption of 2 percent, unless other
tests and service records show satisfactory results. Scour protection
for Seabrook Lock was designed as follows.

a. Cover Stone for Dam. Cover stone for the dam was designed as-
suming an 8-ft wave attack due to a hurricane critical to the south shore
of Lake Pontchartrain with the lock, dam, and other units of the hurricane
barrier in place. These conditions governed the selection of stone pro-
tection for both sides of the dam. Cover stone for the dam resulting
from use of these criteria will consist of random placement of two layers
of the gradation listed in Table 6~1 to a total thickness of 5 ft.

b. Toe Protection Along Outside of Chamber Walls. Stone protec-
tion along the outside toe of the chamber walls was sized to prevent dis-—
placement due to the underwater rolling effect produced by waves striking
the vertical face of wall. This stone protection will consist of an 18-in.
layer of the Type B riprap with a gradation as shown in Table 6-1. This
gradation is different than the Type B riprap listed in Design Memorandum
No. 12. A change was required in order to make the riprap size and thick-
ness compatible (i.e., maximum stone size and 1.5 times the minimum median
stone size equal to the thickness of the stone protection). However, the
minimum medium stone size was not changed.

c. Bottom Protection. Bottom protection landward and lakeward of
the lock and outlet structure as well as within the lock chamber was de-
signed to resist forces resulting from the maximum anticipated velocities

6-1
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in these various areas. Stone protection is these areas will consist

of an 18-in. layer of Type B riprap except landward and lakeward of the
outlet structure protection in these two areas will consist of 30 in.

of derrick stone. As a result of hydraulic model studies performed by
WES, derrick stone protection was determined to be required over the
entire elevation - 16.8 upper approach area and downstream 75 £t beyond
the stilling basin end sill. This is the erosion protection that will
be used for the outlet structure approaches as reflected by Plates 42,
43, and 44. Type B riprap and derrick stone gradations will be as shown
in Table 6-1.

d. Toe Details. Toe details for the erosion protection at the
Seabrook Lock Complex presented some unique problems, particularly where
the toes intersected the soft lacustrine excavation slopes. 1In general,
most of these toes were designed to prevent the heavier protective stone
from bearing directly on the softer adjacent existing soil materials and
to prevent loss of the slope protection stone by undermining due to settle-
ment or erosion. One area which deserves special mention here is the
termination of the outlet structure stilling basin stone protection. A
pile of derrick stone in the form of an inverted toe will be provided in
this location to provide a reservoir of material to supplant any down-
stream erosion and still maintain the integrity of the apron stone pro-
tection.

e. Filter Design. The gradations for the protective stone have
been selected so that the underlying finer material will not "pipe" or
wash through the voids of the overlying coarser material. The criterion
used required that the Dgs size of the underlying finer material be greater
than the one-fifth the D 5 criterion, a 12-in. layer of Type C riprap was
placed beneath the Type ﬁ riprap. The gradation for the Type C riprap
is shown in Table 6~1. The filter design is in accordance with EM 1110-2-1901,

Table 6-1. Gradations for Stone Protection

A. Cover stone, derrick stone and Type B riprap.

Percent Lighter Limits of Stone Weight in Pounds
by Weight Cover Stone Derrick Stone Type B Riprap
100 5000-8000 1000-2000 200-400
50 3000-5500 600-1500 90-180
15 2000-3500 350-800 20-40

B. Type C Riprap.

Sieve Size Percent By Weight Passing
6 in. 100
4 in. 90-100
1-1/2 in. 45-95
3/4 in. 15-50
1/2 in. 5-30
No. 4 0-5

6-2



Para 6-3

These gradations can be produced by most of the riprap and derrick stone
producers currently in operation shown on Table Cl1 of Exhibit C.

6-4. Summary of Test Results. Test results for riprap are given in
Table C4 of Exhibit C and in more detail on the data sheets in Exhibit C.

6-5. Service Records. A service record was developed on a number of the
potential riprap sources. This investigation was conducted by visiting
the quarry sites and organizations such as state highway departments,
Corps of Engineers Districts, private contractors, etc., who have utilized
the aggregate or stone to develop information on the material and to
locate structures containing the stone for close inspection. Exhibit F
contains photographs of the riprap quarry operations, and Exhibit G con-
tains photographs of the material in gervice. The riprap sources investi-
gated were:

Riprap

a. Reed Crushed Stone, Gilbertsville, KY (source No. 70).

b. Three Rivers Rock Co., Smithland, KY (source No. T4).

¢. Westlake Quarry, Neely's Landing, MO (source No. 75).

d. Bussen Quarry, Jefferson's Barracks, MO (source No. 78).

e. Southern River Rock Co., Perryville, MO (source No. 87).
Photographs of the riprap in service from Reed Crushed Stone were not
available. A geological description of the quarry operations of Southern
River was not available. All riprap sources investigated produce satsi-
factory material. Transportation of material to the project site from

the five sources listed above would be by barge.

6-6. Listed Sources. The following riprap sources shall be listed in
the specification:

a. Source 70. Reed Crushed Stone, Gilbertsville, KY. This source
is located near Gilbertsville, Kentucky, on the Tennessee River. The
quarry is located near the Kentucky Dam. Crushed limestone for riprap
is produced by this operator and concrete aggregates up to 6 in. are
available. The source is approximately 941 river miles from the project
site.

The St. Louis Limestone of Mississippian Age (AAPG, 1970) is quarried by
the producers at this location. Three ledges totaling approximately

180 ft are presently quarried. The lower ledge consists of approximately
70 £t of gray, dense, medium to massively bedded fine to coarse grained
limestone with oolitic beds predominant in the coarser materials. Stylo-
lites and chert nodules are encountered throughout this section. The
intermediate ledge consists of approximately 50 to 60 ft of gray to dark
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gray, dense, fine to coarse grained, medium to massively bedded limestone.
The upper ledge consists of approximately 50 ft of gray to dark gray,
dense, medium to coarse grained, massive limestone. The upper quarried
ledge is overlain by 30 to 40 ft of weathered limestone and soil.

One prominent joint set at approximate right angles is distinguishable
in the quarry faces and very little weathering is apparent on the planes.
In general a thin layer of calcite is present on joint surfaces. There
were no major solution widened joints or cavities viewed in the quarry
walls.

The producer presently owns 160 acres and estimates reserves to be several
million cubic yards. The materials are processed by blasting, then loaded
on trucks by power shovels. The raw materials are initially crushed by a
primary jaw crusher, then conveyed to secondary conical crushers and screens
by belt. Following crushing and screening the materials are transported

by belt to bins, and then to stockpiles by truck.

b. Source 74. Three Rivers Rock Co., Smithland, KY. This source
is located at Mile 7 on the Cumberland River near Smithland, Kentucky, and
approximately 929 river miles from the project site. Production is from
the Ste. Genevieve Limestone of Mississippian Age (AAPG, 1970). Riprap
and crushed coarse concrete aggregates up to 6 in. are available from
this source, and the daily production of graded materials is 3200 cu yd.
Approximately 365 acres are owned by the producer, and reserves are esti-
mated to be in excess of 200 million tons. :

Four ledges totaling approximately 135 ft are presently quarried. Ledge 4
(lowest ledge) consists of approximately 98 ft of gray, dense, massive
bedded, fossiliferous limestone overlain by 3 to 5 ft of black shale.

Ledge 3 consists of approximately 45 ft of gray, dense, massive, finely
crystalline limestone overlain by gray, dense, occasionally oolitic,

finely crystalline limestone. Ledge 2 consists of approximately 10 ft of
finely crystalline, massive bedded limestone with lenticular shaley beds

in the lower 3 ft. Ledge 1 consists of approximately 25 ft of predominantly
gray, dense, finely crystalline limestone, becoming oolitic in the upper

10 to 15 ft.

A single joint system at approximate right angles was noted in the quarry
faces. There was very little weathering along the joint, but secondary
calcite was prevalent along joint planes. There were no major solution
cavities seen in the quarry faces.

Materials from this source have been used by the USAE Districts of Nash-
ville, Memphis, New Orleans as protection stone on the Mississippi, Ohio,
and Red Rivers; however, their exact locations could not be specified by
the producer. Material from this source was used at Kentucky Dam, as
shown in Exhibit G.

Source 75. Westlake Quarry and Materials Co., Neely's Landing, MO.
This source is located at Neely's Landing, Missouri, and is approximately
938 river miles from the project site. Protection stone is quarried from
the Baily Formation of Devonian Age (AAPG, 1966). The quarry is on the
western valley wall of the Mississippi River. The paleozoic rocks in this

6-4
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area are overlain by a variable thickness loess cover. The paleozoic
units are approximately horizontal, and no faulting or folding was seen
in the quarry faces exposed.

Four ledges are presently being quarried, although overburden is being
removed from an upper ledge for eventual production. Ledge 1 (upper ledge),
preéently not quarried, consists of dark gray, hard, massive bedded lime-
stone with chert seams. Ledge 2 is approximately 60-ft thick and Ledge 3
consists of approximately 12 ft of gray, hard, finely crystalline, medium
bedded limestone.

A single joint, set at approximate right angles, is exposed in the quarry
faces. The joints in the upper ledge are highly weathered and solution
widened, and red clay seams are found along the planes. The joints in the
lower ledges of the quarry do not exhibit solution widening, although
secondary calcite is found along many joint planes.

d. Source 78. Bussen Quarry Co., St. Louis, MO. This source,
located in St. Louis, Missouri, at Mississippi River Mile 168.5 is 1035 river
miles from the project site. The quarry is locally known as the Jefferson
Barracks Quarry and production is from the St. Louis Limestone of Mississip-
pian Age (AAPG, 1966). The units that are quarried outcrop in the valley
wall of the Mississippi River at this location and strike northwest with a
10 dip to the northeast.

Five ledges are presently being quarried, and a tabulation of the produced
materials, together with the available laboratory data, are shown in Exhibit
D. Ledge 1 (upper ledge) consists of 10 to 15 ft of hard, light gray,

fine grained massive limestone. Ledge 2 consists of 15 ft of soft to
moderately hard argillaceous limestone, and Ledge 3 consists .of approximately
30 ft of interbedded fine grained brown to gray limestone and thin shale
beds and seams. Ledge 4 consists of approximately 20 ft of interbedded

dark gray, finely crystalline limestone underlain by 3 to 5 ft of black
fissile shale. Ledge 5 consists of approximately 6 ft of finely crystalline
massive limestone. Joints in Ledge 1 are somewhat solution widened, and

red mud seams and partings are also found within this unit. The weathering
is primarily limited to the upper ledge of the quarry only.

Production is accomplished by initially blasting the raw materials from
the quarry face, then passing the materials through a jaw crusher, and
then a grizzly for grading. The production of protection stone having
a maximum weight of 300 1b is 750 tons per day.

Bussen Quarry services local government agencies with protection stone,
while a large quantity of quarried materials is utilized for production

of crushed aggregates for concrete. Representatives of the Bussen Quarry
stated that they could manufacture the lighter gradatioms of protection
stone (less than 300 1b) but are not equipped to supply the heavier grada-
tions. Also, the owner felt that he would not be competitive with other
quarries located further south on the Mississippi River.
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Protection stone from this source has been Previously used by the USAE
along the Mississippi River.

Barge transportation is the most feasible means of transport of materials
from this quarry to the site.

e. Source 87. Southern River Rock Co., Perryville, MO. This
source is located near Perryville, Missouri, and the quarry operation is
at Mile 123.1 on the Mississippi River. The source is approximately
944 river miles from the project site. Ledge rock for riprap production
is plentiful and plant capacity is approximately 2000 tons per day.

The stone is of the Salem Formation, Mississippian Age, and is worked in
four ledges.

6-7. Estimated Costs of Materials. The estimated costs are shown in
Table Cl of Exhibit C. The costs include the cost of the material at
the source and transportation costs to the site but does not include any
profit or placement charges that are often reflected in riprap prices
bid by contractors.

6-8. Conclusion. The investigations indicate that protection stone of
acceptable quality and in sufficient quantities for the construction of
the project is available from a number of sources at competitive prices.
It is recommended that the sources listed above be included in the job
specifications as sources of protection stone. :

6-6
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SECTION VII - CONSTRUCTION PLANT INVESTIGATION

7-1. General. Alternate 2, semi-automatic plant, as provided in para-
graph 10 of CE 1401.01, March 1976, will be substituted for batching and
mixing concrete.

7-2. Plant Requirement, Type, and Capacity. The determination of the
type and capacity of the concrete plant is in accordance with the appli-
cable parts of EM 1110-2-2000. The plant requirements are determined
from the quantity of concrete that will be required for the lock and
outlet structure placements. The location of batch plant may be "on-site"
or "off-site'" due to the proximity of the project site to local commer-
cial sources. Mixers may be either tilting drum, spiral blade, verti-
cal shaft, or truck type. Batch plant capacity requirements are deter-
mined by the criteria that no uncooled concrete is to be left uncovered
over 1 hr. The plant capacity required will be approximately 96 cu yd/hr
for placement of uncooled concrete in a 5-ft 1ift. Production require-
ment is discussed in greater detail in Exhibit H.

7-3. Washing and/or Rescreening Requirements. Not normally required
for nominal 1-1/2-in. maximum size aggregate, as long as the aggregate
complies with the cleanliness specifications.

7-4. Mixer Requirements. The type, expected capacity, and quantity
will be as outlined in paragraph 4-1b in EM 1110-2-2000, Change 3. The
capacity of the plant is determined from the number of mixers, the rated
capacity of each mixer, and the charging, mixing, and discharging time
of each mixer. The total time should be increased by 15 seconds per
cycle when the capacity for sustained operation is computed. Thus, a
plant containing two 2-cu yd mixers, each of which can be charged in

20 seconds and discharged in 15 seconds, leads to the following computa-
tion:

The mixing formula in paragraph 10.10 of the Standard Guide
Specifications requires 1 min 15 sec mixing time for 2-cu yd
mixers. The time of a cycle is 20 sec (charging) plus 1 min
15 sec (mixing) plus 15 sec (discharging) plus 15 sec (con-
tingency) or 2 min 05 sec. Thus, the plant capacity is

4 cu yd in 2 min 05 sec or approximately 116 cu yd per hr.

Therefore, two 2-cu yd mixers will provide the required capacity plus
some contingency for placement of uncooled concrete in a 5-ft lift height.
These mixer requirements are based on the largest expected continuous
placement (approximately 54- by 48- by 12-ft) in the lock chamber walls,
which are to contain approximately 40 percent of the total concrete
volume. If the mixer requirements are based on the largest continuous
concrete placement in the gate bay slab and outlet structure slab, two
4-cu yd mixers will be required (approximately 186 cu yd/hr). However,
these two sections contain only approximately 18 percent of the esti-
mated total concrete volume in the project.

1
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7-5. Special Requirements. Some special requirements may be neces-
sary to assure adequate handling, testing, and placement of the concrete.
This would include any special requirement for treatment of water to
meet Corps of Engineers Specification CRD-C 400-63.

7-6. Plant Location at Project Site. The concrete production plant for
the Seabrook Lock and Outlet Structure will be located on the south side
of Lake Pontchartrain near the project site. Ample area appears to be
available in the New Orleans Lakefront Airport area for the Resident
Engineer's office, contractor's plant area, and general aggregate stock-
pile area.

7-2

A-—,



‘Para 8-1
SECTION VIII - CONVEYING CONCRETE

8-1. Bucket Size. Transportation of concrete from the mixer to the
forms should be done as rapidly as possible so that properties of the
concrete as discharged from the mixer are not materially changed. The
devices used for receiving the concrete from the mixers and conveying
it to and depositing it in the forms should be designed to maintain the
concrete in the same condition in which it is discharged from the mixer.
A 4-cu yd maximum size bottom dump bucket as specified in alternate 1
of CE 1401.01, March 1976, paragraph 11.2, is satisfactory.

8~2. Time of Delivery. Concrete mixed in stationary mixers and trans-—
ported in non-agitating equipment shall be placed within 30 min after

it has been mixed unless otherwise authorized by the Contracting Officer.
1f the concrete is truck-mixed or when an agitator is used for transport-
ing concrete mixed by stationary mixers, the concrete shall be delivered
within 1-1/2 hr after introduction of the cement to either the water or
aggregate. If the temperature of the concrete exceeds 859F, this time
shall be reduced to 45 min. These requirements are in accordance with
the Standard Guide Specifications for Concrete.

8-3. Special Conveyance. Conveyor belts, pumps, chutes, etc., may be
specified and their use allowed only after permission of the Contracting
Officer. Before their use is allowed, Technical Report No. TR-C-74-4,
US Army Waterways Experiment Station and American Concrete Institute
Title No. 72-33, "Placing Concrete with Belt Conveyors," ACI Journal,
September 1975, pp 474-490, will be reviewed.




Para 9-1

SECTION IX - INSULATION REQUIREMENTS

9-1. General. The specifications for insulation of placements shall be

in accordance with paragraphs 3-10 and 5-6 of EM 1110-2-2000, and Cold
Weather paragraphs 16.4 and 16.5 of CE 1401.01. Determination of period

of time required for cold weather protection was based upon paragraphs 3-10
of EM 1110-2-2000. The results showed only a slight possibility that
weather protection would be needed.

9-1
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SECTION X - INSPECTION REQUIREMENTS

10-1. General. The inspection requirements for this project will be-as
presented at the OCE Sponsored Construction Quality Management Seminar;
the Government will strive to establish a mutual understanding of the
construction quality management system with the Contractor. The Contrac-
tor will be advised that it is his responsibility to control the quality
for the project and that the Corps of Engineers will not interfere with
these responsibilities unless the materials and/or workmanship being in-
corporated in the project do not meet the requirements of the project
contract documents. The Contractor will be informed in the contract
documents that he will be required to regulate, test, and inspect his
procedures, equipment, materials, and personnel in such a way that it

is most likely that the requirements of the contract will be met. The
Government (Resident Engineer Staff) will verify (1) that the Contractor's
quality control system is working and (2) that the end results comply
with the contract documents and other requirements established by the
District Engineering Divisioms. Both the Contractor's and the Government's
Laboratory will be evaluated by the Division Laboratory.

10-2. Contractor Quality Control. The quality control requirements
stipulated beginning on page 93 of CE 1401.01, Standard Guide Specifica-
tions for Concrete, will be included in the project specifications. The
size of the organization and qualifications of personnel to perform
quality control will be determined by the Contractor based on his needs
for control. The Contractor's quality control reports will be used to
aid the Government in verifying that the Contractor's quality control
system is working but will not be used to assure material and/or work-
manship accetpability.

10-3. Government Quality Assurance. The Government will establish proce-
dures to review the Contractor's Quality Control Plan and recommend, as
appropriate, changes to same which will help verify that the culmination
of the plan will reasonably and statistically help assure that the mate-
rials and/or workmanship will comply with the requirements of the project
contract documents. The Government will review the Contractor's quality
control tests to confirm the likelihood that the finished product will
comply. In addition, all end product testing to be performed by the
Covernment will be as stipulated in EM 1110-2-2000, Standard Practice for
Concrete, Section 5-lc. The Government will be performing off-site tests
on the following items, which pertain to concrete prior to approval for
use:

(1) Aggregate (Engineering Division)
(2) Water
(3) Portland Cement

(4) Air-entrainment admixtures

10-1
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(5)
(6)
@)

Chemical admixtures, if proposed by the Contractor
Concrete Mixture Proportioning (Engineering Division)

Curing Compound

The bulk of the on-site testings of items pertaining to concrete
will consist of the following:

(1)
(2)
3
(4)
(5
(6)

Aggregate grading and cleanliness‘
Fine aggregate<:::7—— ?

Slump

Air content

Strength testing

Scale checks

10-2
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SECTION XI ~ CONCLUSION AND RECOMMENDATIONS

11-1. Conclusion. It is concluded that there are adequate concrete-
type materials available to comstruct the concrete structures without
difficulty. These materials can be delivered to the construction site
on existing highways with the use of short project access roads to be
constructed. Barge transportation to the project sites will also be
available all year. Also, there are no adverse climatic conditions to
be considered in the construction of the structure.

11-2. Recommendations. It is recommended that this Construction Mate~-
rials Memorandum, as presented herein, be adopted as the basis for further
detailed design studies, plans, and specifications for the Seabrook Lock
Complex.

11-1
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LMVED-TD (NOD 28 Aug 80) 5th Ind

'SUBJECT: Lake Pontchartrain, Louisiana § Vicinity, and Miésissippi

River-Gulf Outlet, Louisiana, Design Memorandum No. 12,
Revised, "Seabrook Lock, Source of Construction Materials'

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,

Miss. 39180
. 18 DEC 80
TO: District Engineer, New Orleans, ATTN: ~ LMMNED-MP

'The action proposed in the 4th Ind is satisfactory, subject to resolving

comments in paras 7, 8, and 9 of DAEN-CWE-BB letter, 6 Dec 79, subject
as above. OCE comments should be resolved during the preparation of
plans and specifications and responded to in accordance with LMVD
Supplement No. 1 to ER 1110-2-1200. Additional indorsement to this
chain of correspondence is not necessary.

FOR THE DIVISION ENGINEER:

4 Incl . - R. H. RESTA
nc Chief, Engineering Division
CF: ' :
DAEN-CWE-BB
9

S
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DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 60267 :

NEW ORLEANS, LOUISIANA 70160

REPLY TO
ATTENTION OF:

LMNED-MP ‘ - 28 August 1979

SUBJECT: Lake Pontchartrain; Louisiana & Vicinity, and Mississippi
River-Gulf Outlet, Louisiana, Design Memorandum No. 12,
Revised, 'Seabrook Lock, Source of Construction Materials"

Division Engineer, Lower Mississippi Valley
ATTN: LMVED-TD

1. The subject Design Memoraﬁdum-is submitted herewith for review and
approval, and has been prepared generally in accordance with the provisions
of ER 1110-2-1150. :

2. Approval of this Design Memorandum is recommended.

1 Incl (16 cys) fwd sep ' ;'moms A. SANDS

as _ - Colonel, CE
District Engineer



LMVED-TD (NOD 28 Aug 79) 1st Ind ) _
SUBJECT: Lake Pontchartrain, Louisiana § Vicinity, and Mississippi
" River-Gulf Outlet, Louisiana, Design Memorandum No. 12,
Revised, "Seabrook Lock, Source of Construction Materials"

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss. 39180 . 230CT

TO: District Engineer, New Orleans, ATTN: LMNED-MP
1. Reference:

a. LMVED-TD M/L, 9 Feb 78, subject: Information Regarding
Status of Cultural Resource Investigations and Environmental Impact
Statements to be Included in Engineering Documents.

b.. LMVED M/L, 29 Mar 78, subject: Effect of Schedule Delays.

c.  LMVED-TL M/L, 23 Jul 79, subject: Information Regarding
Endangered Species to be Included in Engineering Documents.
. i

2. - The transmittal letter should have included the necessary data
required by the above-referenced letters.

3.° The DM is approved subject to resolution of the following comments:

a. General. This DM makes reference that CE 1401.01, Standard
Specifications for Concrete, will be used as guide specifications for
plans and specifications. In Dec 78, the above guide specifications
were superseded by CW 03305, Concrete, which should be used as guide
specifications for this project. :

b. Para 1-3, page 1-1. The elevation of the dam which forms the
closure between the lock landward gatebay and the shoreline was changed to
7.2 ft NGVD in an LMNED-PP letter, 19 Oct 66, subject: Lake Pontchartrain
La., and Vicinity - Report on Controlling Elevation of Seabrook Lock.

This lower elevation would permit dam overtopping from the canal to the
lake, thus affording better stage relief along the IHNC than the authorized
plan, and would not significantly increase the level of Lake Pontchartrain.
However, with the delay (possible indefinite stoppage) of construction of
the control structure at Chef Menteur and Rigolets, you should reevaluate
the elevation of the dam to determine if it should be further modified.

c. Table 3-1, page 3-1. Portland-Pozzolan (Type IP) cement is
sold by the hundred weight and should be expressed as cwt in lieu of
cu ft as shown. Using a specific gravity of 3, which is close enough
for estimating purposes, the units will be 247,728 cwt of Portland-Pozzolan
for the 1-1/2-in. aggregate and 233,974 cwt for 3-in. aggregate. :
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LMVED-TD (NOD 28 Aug 79) 1st Ind 23ocr 1™

SUBJECT: Lake Pontchartrain, Louisiana & Vicinity, and Mississippi
River-Gulf Outlet, Louisiana, Design Memorandum No. 12,
Revised, 'Seabrook Lock, Source of Construction Materials"

d. Para 4-3, page 4-1. The following should be listed as a source
for fly ash: ' ‘ o : '

Trinity Materials, Inc.
P. 0. Box 708
Hattiesburg, Miss. 39401

e. Para 4-5, page 4-2. The values shown should be 247,728 cwt of :

_Portland-Pozzolan cement and 33,130 cu ft of fly ash.

f. Para 5-1, page 5-1.

(1) “In the second sentence, 'Change 7' should be "Change 2" of
EM 1110-2-2000. ' .

(2) Use Alternate 1 for fine-aggregate grading as Alternate 2 is
used for mass concrete with low-cement content.

~ g. Para 6-3, page 6-1. The stone used in the dam (bedding, core,
and cover) should be designed using the criteria set forth in the U. S.
Army Coastal Engineering Research Center's Shore Protection Manual, Volume
1I, Chapter 7, dated 1977. Furthermore, all the parameters used in this
design should be presented, - :

h. Para 8-2, page 8-1. The maximum placing temperature permitted
should be 85 degrees F. : .

FOR THE DIVISION ENGINEER:

f"' R. H. RESTA | | '
Chief, Engineering Division-

CF: -

DAEN-CWE-B (12 cy)

wl2 cy Incl 1 :
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LMNED-MP (NOD 28 Aug 79) 24 Ind ‘ ‘
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, and Mississippi
. River - Gulf Outlet, Louisiana, Design Memorandum No. 12,
Revised, "Seabrook Lock, Source of Construction Materials"

DA, New brleans District, Corps of_Engineers, P.O. Box 60267,
New Orleans, LA 70160 11 August 1980

TO: Division Engineer, Lower Mississippi Valley, ATTN: LMVED-TD
1. References:

a. LMVED-TD lst Ind dated 23 Oct 79.

b. LMVED-TD lst Ind dated 23 Jan'80. (Incl 2)
2. In response to pa:agraph 2 of referenced 1.a. above, the following
information is offered to comply with data needed in the letter of
transmittal: : '

a. Status of EIS. The final statement was filed with CEQ on 9 _
January 1975. By court order dated 30 December 1977, a new environmental -

impact statement has been ordered. The revised draft environmental
impact statement is scheduled to be submitted to the Environmental

‘Protection Agency in August 1981 and the final statement is officially

scheduled for submission in May 1982. This document will present the

‘results of ongoing studies of alternative plans.

b. Section 404 Evaluation. In response to a request from former
Congressman F. Edward Hebert, the New Orleans District conducted a
public meeting to discuss the entire project on 22 February 1975. A
portion of this meeting was dedicated to a presentation of methods for
the disposal of dradged effluents for all portions of the project with
the exception of the St. Charles Lakefront Levee, as required by Section
404 of the Federal Water Pollution Act of 1972. The Statement of
Findings on the meeting was forwarded to the Environmental Protection
Agency on 22 August 1975 for review and approval. Approval of the plan

" for the disposal of dredged material was granted on 1 October 1975

contingent upon the complete elimination of the St. Charles Parish

_portion of the project. On 15 October 1975, clarification of the

status of the St. Charles Parish Lakefront Levee was provided to the
Environmental Protection Agency to indicate compliance with the conditional
approval. EPA has clarified their position by stating that deauthorization
of the levee is not essential to meeting their condition. Furthermore,

EPA stated that it was not their intent to require the elimination of
hurricane protection studies in St. Charles Parish.
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LMNED-MP (NOD 28 August 1979) 24 Ind 11 August 1980

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, and Mississippi
River - Gulf Outlet, Louisiana, Design Memorandum No. 12,
Revised, "Seabrook Lock, Source of Construction Materials"

c. Status of Cultural Resources Investigations. An architectural
survey of the Mississippi River-Gulf Outlet, Shiplock project, conducted
by the New Orleans District in 1979 revealed no significant structures
near the proposed action. The area has been filled and developed;
urban and business development precludes discovery of historic or

‘prehistoric remains. If cultural resources are uncovered during construction,

work will cease and the contractor will immediately notify the District
Engineer. '

d. Endangered Species. Based on extensive environmental studies
conducted to date in connection with the tidal passes to Lake Pontchartrain,
the proposed action is not likely to jeopardize the continued existence
of any endangered species or result in the destruction or adverse modification
of critical habitat of such species.

e. Effect of Schedule Delays. The subject design memorandum was
scheduled for submission in May 1979. Submission of the design memorandum
in August 1979 will not affect the schedule construction start for this

feature of the Lake Pontchartrain project.

3. We have reviewed the comments provided in paragraph 3 of l.a. above
and our responses are as follows: '

.

a. Para. 3.a. Concur.

b. Para. 3.b. Concur.’

¢. Para. 3.c. Concur.

d. Para. 3.d. Concur.
ara. e

e, Para. 3.e. Concur.

f. Para. 3.f. Concur.

g. Para. 3.g. Concur, Sections 6-1. through 6-3. have been
revised to reflect designs using the SPM. The revised pages are inclosed
ag incl 3. )

h. Para. 3.h. The maximum placing temperature permitted will be
90°F. An approyed retarder will be used to facilitate placing and
finishing when the temperature reaches or exceeds 85°F,
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LMNED-MP (NOD 28 August 1979) 2@ Ind 11 August 1980
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, and Mississippi
' River - Gulf Outlet, ILouisiana, Design Memorandum No. 12,
. Revised, "Seabrook Lock, Source of Construction Materials"

4. 1In response to comments contained in reference l.b. above, the
following responses apply to the indicated paragraphs.

a. Para l.a. Concur.

b. Para. l.b.(1)(2). Concur, new data sheets, including petrographic .

Adata, for sources 18, 20, 21, 23, and 49 are inclosed (Incl 4).

c. Para. l.c. Concur on the use of low alkali cement.
d. Para. l1.d. See para. 4.b. above.

e. Para. l.e. Concur, the use of commercial concrete batch plants
is being investigated. Letters have been sent to local New Orleans
concrete* producers so that the individual and combined capabilities can
be assessed. Results of this study will be included in the DM when
responses to our solicitations have been received.

l

f. Para. 1l.f. 1In regards to the number of sources listed in

Exhibit c, EM 1110-2-2000 indicates that "all sources considered should

- be investigated". Because of the feasibility of barging, sources as far

away as St. .Louis, MO. were considered. The five sources selected for

 inclusion in the specification were selected on the basis of cost, test
‘results, and availability. Most, if not all, of the other operating’

sources listed could provide suitable aggregate, but would cost more or
cannot provide adequate amounts. The suggestion that the pits closed
should be shown as "inactive" in tables C2 and C3 does not seem necessary

- as this information is indicated in table Cl under the "Material Availability"

column. The statements that are suggested to be added to Section V will
be added. ‘

FOR THE DISTRICT ENGINEER:

3.Incl (16 Copies) . ::ébE :

RIC M. CHATRY
2-4 As Stated - Chief, Engineering Division
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LMVED-TD (NOD 28 Aug 79) 3d Ind :

SUBJECT: Lake Pontchartrain, Louisiana & Vicinity, and Mississippi
River-Gulf Outlet, Louisiana, Design Memorandum No. 12,
Revised, "Seabrook Lock, Source of Construction Materials"

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,

Miss. 39180 . 19 SEp 80
TO: District Engineer, New Orleans, ATIN: LMNED-MP

1. Resolution of the 1lst Ind comments is satisfactory except as
follows: ,

a. Para 3b. Concur is not adequate for response to this comment.
The impact of not.constructing the Chef Menteur and Rigolets complexes
and adjoining levees of the Lake Pontchartrain low level hurricane
protection plan on the functions of the Seabrook overtopping dam
should be determined now in case the high level plan is selected.

b. ~Para 3g. The revisions to Section 6 are satisfactory except for
the coverage presented in 6~3d addressing the stone size for the lakeward
and landward approaches to the lock and the lock chamber. The type B stone
for these areas of the lock is not considered adequate protection against
high prop turbulence.  WES should be consulted and requested to develop a
riprap size that will be stable. It is our understanding that WES has an
ongoing model study that could be easily expanded to perform the needed

test.

c. Para 3h. The maximum placing temperature of concrete should be

85 degrees as stated in the 1st Ind. The 90-degree limit with retarder
should be used only for smaller cast-in-place structural concrete structures
where CW03301 is used for guide specifications.

d. Paras 4a and 4e. The method for submitting for review the requested
specifications and study results on capabilities of local concrete
producers should be indicated. ’

FOR THE DIVISION ENGINEER:

3 Incl . ) 0""’ R. H. RESTA |
wd 15 cy incl 2-4 ' , ~ Chief, Engineering Division
CF:

DAEN-CWE-B (12 cy)
w 12 cy incl 2-4
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IMNED-MP (NOD 28 Aug 79) 4th Ind

SUBJECT: Lake Pontchartrain, Louisiana & VlClnlty, and Mississippi
River-Gulf Outlet, Louisiana, De51gn Memorandum No. 12,
Revised, "Seabrook Lock, Source of Construction Materials:

DA, New Orleans District, Corps of Engineers, P.O. Box 60267,
New Orleans, LA 70160 6 November 1980

TO: Division Engineer, Lower Mississippi Valley, ATTN: LMVED-TD

1. In response to comment l.a. on the 3rd Indorsement, we propose to

leave the elevation of the dam unchanged for either high level or barrier
plans. In both cases the highest stage at the dam is the same and '
occurs on the IHNC side, 11.5 feet NGVD, during the design hurricane.

For this reason the overtopping from the IHNC side of the dam is the most
critical and is unaffected by choice of plans. Rock sizes determined

for the barrier plan remain unchanged if the high level plan is adopted instead.
2. In response to comment 1.b., change the rock gradation of the type B

and C stone to that listed in the table below. This stone size is used

at several pro;ect locations to withstand a 4-foot wave. Thicknesses

of riprap are changed to 4.5 feet for the Type B and 2 feet for the

Type C riprap; thicknesses reflect placement under water. These changes

are an interim action to reflect the need for stone large enough to

withstand propeller wash. We will request that WES modify their ongoing
Section 32 Propeller Wash Study to analyze the Seabrook Lock rock

gradations. When the results of this model study are finalized, rock gradations

listed below may be changed dprlng preparation of plans and specifications.

Percent Lighter by Weight Limits of Stone Weight in Pounds
Type B Type C-

100 _ 800 - 2,000 80 - 200

50 - 400 - 600 .40 - 60

15 125 = 480 13 - 48

3. " In response to comment l.c., concur.

4. In response to comment 1l.d., the requested spédifications and study
results on capabilities of local concrete producers will be provided
when available in subsequent indorsements to this chain of correspondence.

FOR THE DISTRICT ENGINEER:

3 Incl S ERIC M. CHATRY
No Change ) ) Chief, Engineering Division
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LMVED-TD (OCE 6 Dec 79) 1st Ind 23 JAN 80

SUBJECT: Lake Pontchartrain, LA and Vicinity, and Mississippi R1ver-
Gulf Outlet, LA, Design Memorandum No. 12, Rev1sed "Seabrook
-Lock, Source of Construction Materials"

d. Para 6. Source 21 and also source 18 were tested in 1977 at
which time a complete analysis of these sources was performed.
Therefore, new Aggregate Data Sheets, including petrographic infor-
mation, should replace those presented in the subject DM.  This should
also be done on any other source where more recent Aggregate Data
Sheets are available which include a petrographic summary.

e. Para 7."Commercia1 concrete batch plants should be investigated
as to their use in producing concrete for this project. In addition to
the type of plant, suppliers of materials, and capacity of the plant,

a logistics study should be made to determine if a combination of two
or more of these producers of concrete can meet the rate of placement
of 96 cy/hr for the largest block size discussed in Exhibit H.

f. Para 10. Additional information should be presented as to the
basis for selection or rejection of the 94 sources listed in Exhibit C.
We suggest that in Exhibit C, under the remarks column of Tables C2 and
C3, a comment should be made after each source that is known to be
closed, that it is "inactive.'" In addition to indicating the inactive

sources in Exhibit C, a stdtement should be made in Section V that the

owners of these sources might reopen the sources for use by the
Contractor for this project and allow the Contractor to use his own
equipment to produce the required concrete aggregate. Also, a state-
ment should be made that the crushed stone from Three Rivers Rock Co.,.
Source 74, is Alkali-Carbonate Reactive and will require spec1a1
attention if used as a part of the aggregate for this project in
accordance with Appendix C of EM 1110-2-2000 and WESCI letter, dated
8 Mar 78.

FOR THE DIVISJON ENGINEER:

R. H, RESTA
Chief, Engineering Division

CF:
DAEN-CWE-BB

“n
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LMVED-TD (OCE 6 Dec 79) 1st Ind
SUBJECT: Lake Pontchartrain, LA and Vicinity, and Mississippi River-
Gulf Outlet, LA, Design Memorandum No. 12, Revised, ''Seabrook
Lock, Source of Construction Materials"

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,

TO: District Engineer, New Orleans, ATTN: LMNED-MP

Basic letter is referred for necessary action subject to the following

comments referenced to paragraphs of the letter:

a. Para 3. The fine and coarse aggregate gradation limits in
either ASTM C33 or the Louisiana Standard Specifications for Road and
Bridges would be acceptable for the grading of concrete aggregate for
this project. The aggregate sources presented in para 5-5 of DM No. 12
will meet at least one of the above standard gradations.  You should

furnish the requested specifications for approval.

b. Para 4.

(1) Petrographic data should be presented for these specific three
sources and also on any other natural fine and coarse aggregate source,
crushed stone sources, and riprap sources where data are available.
However, the petrographic report need only be summarized on the bottom
of the Aggregate Data Sheet. If addxtlonal information is required,
it can be obtained from the complete petrographic report.that is on
file at WES or within your District,

" (2) . We do not concur that additional testing of the aggregate is
required to determine if low-alkali cement is required in addition to
a petrographic examination. This additional testing is not considered
necessary since past testing on natural coarse aggregate sources in
Arkansas, M1551551pp1, and Louisiana indicatesthat nearly all sources
have some amount of potentially reactive aggregate and at least
70 percent of fine aggregate sources also have potentially reactive
aggregate. Also, by recommending the use of low-alkali cement, we
are not increasing the cost of this project due to the fact that
nearly all cement produced for use in Arkansas, Louisiana, and
Mississippi meets low-alkali requirements.

¢. Para 5. In regard to the sccond 4cntcncc of th]q comment, scc
comment in para b(2) above.

o

Fcla R e



DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WA5H|NG+0N. D.C. 20314

REPLY TO
ATTENTION OF:

DAEN-CWE-EB | S ‘ 6 December 1979
SUBJECT: Lake Pontchartrain, LA and Vicinity, and Mississippi River-Gulf
: Outlet, LA, Design Memorandum No. 12, Revised, ''Seabrook Lock,

Sourceof Construction Materials"

TO: Division Engineer, Lower M1s31s51pp1 Valley
ATTN: LMVED-TD

v1. Reference lst Indorsement, LMVED- D, 23 October 1979, on letter LMNED-MP,
28 August 1979, subject as above.

2. The following comments (discussed by telephone with Mr. U, T. Ammon on
26 November 1979) on the subject design memorandum, transmitted with above
referenced correspondence, are furnished for appropriate action.

3. Paragraph 5-1. The grading requirements do not have to comply with-
guide specification as stated in this paragraph. EM 1110-2- -2000, paragraphs -
3-4d and 3-4e permit use of local grading when the aggregate grading does not
conform. to standard specifications. A review of the fine and course aggregate
gradlngs for the sources listed in paragraph 5-5 show they do not meet standard
specification requirements, A study of local grading practices should be -
-accomplished and recommended specification limits should be submitted for
approval by the Division Engineer,

4., Paragraphs 5- Sa, d, and e and Exhibit C Sources 18, 23 and 49. Approval
of these sources should be withheld until petrographic data are submitted,
The use of low-alkali cement should be proven by mortar bars or petrographic
results confirmed by either service record or quick chemical test (Refer to
EM 1110-2-2000, Appendix B - paragraph 39).

5. Paragraph 5-5b and Exhibit C Source 20, The fineness modular values have
been reversed. Also, EM 1110-2-2000, Appendix B, paragraph 3g, indicates
that additional test data are required prior to recommendlng the use of
low-alkali cement,

6. Paragraph 5-5¢ and Exhibit C Source 21. Test data for this source are
required prior to approval, :

7. Section VII; The use of commercial concrete supplies would be feasible

for the project. The existing suppliers, type and capacity of batch plants,
and their aggregate sources should be included,

: | - - /’7@52 ?71'



DAEN-CWE-BB : 6 December 1979

SUBJECT: Lake Pontchartrain, 1A and Vicinity, and Mississippi River-Gulf
Outlet, LA, Design Memorandum No. 12, Revised, 'Seabrook Lock,
Sourge of Construction Materials"

8. Paragrabh 7-6., Any restrictions, on batch plant location adjacent to
New Orleans Lakefront Airport, should be included. :

9, Section VIII., Any restrictions on placing equipment'adjacent to New Orleans
LaKefront Airport should be included.

10, Exhibit C. This list of 94 aggregate sources and their test data is not

ade?uately explained in this design memorandum, adequate explanations should be
included. : . ' : \

FOR THE CHIEF OF ENGINEERS:

77
L\(‘.&. (JZ]W AN
v/ JLOYD A, DUSCHA J¢4I

Chief, Engineering Division
Directorate of Civil Works

fese 4-of +-
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SECTION VI - PROTECTIO§ STONE . INVESTIGATION

. N .
6-1. GCeneral. Sources withln reasonable transportation distance of the
project site were investigated as to availability and suitability of the
material for use as riprap and are shown in Exhibit C. A quality history
was developed for each source. Material and transportation costs were
obtained.’ ' :

6-2. Ouantities Required. The following quantities are required for the
project. ' ' :

RIPRAP TYPE B ===e—=- 50,000 tons
RIPRAP TYPE C ~-==-=- 21,800 tons
RIPRAP TYPE 1. —-———--- 29,200 tons
RIPRAP TYPE 2 ———===- 10,800 tons’
RIPRAP TYPE 3 =----=---20,100 tons
RIPRAP TYPE 4§ —————=- 7,100 tons
Derrick Stone-—-=----22,000 tons
Cover Stone=~===——=—- 39,700 tons

6-3.- Quality Requirements. The quality requirements for materials to be

used for protection stone for this project will be in accordance with the
guidelines.established by ETL 1110-2-120, dated May 1971, and LMVSP-0S-018
dated March 1976. The gradation limits of the various size stone are given

in Table 6-1. Stone for slope and scour protection shall be of a hard, durable
quality that will not disintegrate under the elements nor be easily broken in
handling. It-shall be clean andifree from earth and be roughly angular, not
rounded, in shape. Stone must welgh at least 160 1b per cubic foot and have

" a maximum absorption of 2;percent, unless other tests and service records

show satisfactory results. Scour protection for Seabrook Lock was designed as
follows. - ) ' : ‘

a. Cover stone for dam. Cover stone for the dam was designed assuming
an 8-foot wave attack due to a hurricane critical to the south shore of Lake
Pontchartrain with the lock, dam and other units of the hurricane barrier in
place. These conditions governed the selection of stone protection for both
sides of the dam. Cover stone for the dam resulting from use of these criteria

" will consist of ratdom placement of two layers of the gradation listed in Table

6-1 to a total thickness of 6 feet. Gradations for the riprap underlayers are
also listed in Table 6-1. Thicknesses selected are for placement in the wet:

4.0 ft for the first underlayer, Type 1 riprap; 1.5 ft for the second underlayer,
Type 2 riprap.

b. Toe protection along outside of chamber walls. Stone protection along
the outside toe of the chamber walls was sized to prevent displacement due to
the underwater rolling effect produced by waves striking the vertical face of
the wall. This stone protection will consist of a 36-inch layer of the Type B
riprap and a 18-inch underlayer of Type C riprap with gradations as shown in
Table 6-1. Thicknesses reflect placement underwater.

c. Bottom protection. Bottom protection landward and lakeward of the
lock and outlet structure as well as within the lock chamber was designed

/4%§?l -z.q{4¢
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vo resist forcas resulting from the maxiwgum anticlpated velocitlies in these
various areas. Stone protection In thesd arcas will consist of the 36-inch
layer of Type B riprap except landward and lakeward of the outlet structure.
Protection in these two areas will comsist of 4.5 feet of derrick stone. As a
result of hydraulic model studies, performed by WES, derrick stone protection
was determined to be required over the entire elevation - 16.8 upper approach
area and downstream 75 feet beyond the stilling basin end sill. This is the
erosion protection that will be used for the outlet structure approaches as
reflected by Plates 8, 9, and 10. Underlayers will consist of 3.0 feet of Type
3 riprap in the first underlayer and 1.5 feet of Type 4 riprap in the second
underlayer. Thicknesses reflect design for underwater placement. Gradations
are given in Table 6-1.

d. Toe details. Toe details for the erosion protection at the Seabrook
Lock Complex presented some unique problems particularly where the toes intersected
the soft lacustrine excavation slopes. These toes as reflected by Plates 9 and
10 have been revised from those shown in Design Memorandum No. 1, General, to
more effectively protect the main embankments from erosion. In general, most of
these toes were designed to prevent the heavier protective stone from bearing
directly on the softer adjacent existing soil materials and to prevent loss of
the slope protection stone by undermining due to settlement or erosion. One
area which deserves special mention here, is the termination of the outlet
structure stilling basin stone protection. A pile of derrick stone in the form
of an inverted toe will be provided in this location to provide a reservoir of
material to supplant any downstream erosion and still maintain the integrity of
the apron stone protection. !

e. Filter design. The gradations for the protective stone have been

‘selected so that the underlying finer material will not "pipe" or wash through

the voids onthe overlying coarser material. The criterion used required that
the D85 size of the underlying finer material be greater.than the one-fifth the
D15 size of the overlying coarser material.

TABLE 6-1 - Gradations for Stone Protection
A. Cover stone and, derrick stone (Uniform Stone)

Percent Lighter Limits of Stone Weight in Pounds

by Weight . Cover Stone Derrick Stone
100 3470 ; 1640
25 2770 1310

0 | 2080 980

B. Graded Riprap

Percent Lighter Limits of Stone Weight in Pounds
by Weight " Type B Type C - Type 1 Type 2 Type 3 Type 4
100 200-400 20-40 720-1000  36-50 320-470 16-23
50 . 90-180 9-18 280-470  14-23  130-220  6-11
15 20-40 2-4 60-310 3-15 30-150 1-7

2
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SOURCES OF CONSTRUCTION MATERIALS
SEABROOK LOCK

war
£80530R PROTECTION SECTIONS
SECTIONS A4, $3.C.C.$ 60

Scat an seewe

Nel fo Scok




soate LA e ' AGERIGAIE e USAEWES

LA 30 |eew . Y0 . B nAN\suLLl. G July 1977
Catssommor e NO- )7 G-51 and_S$ 36 ! e o maroea Natural Sand .and. Crach

anhuw Bctween LA Hwy 16 and the railroad; apprgﬁnlz_gi}es southeast of Frank-
L lnton and 8.4 milcs NW of Sun, TA. ) L

Craenuo e Loutsiana Lndus Lrlvn, lnL., (Prlpc_Plnnt); P. 0. Box 781, Sun, LA,

CAMITEEDY DY o l)ﬁmoq & MOOI‘C‘

__f:??- ' ?—j'_.fe"f,‘ " New Orleans District_

UsE AL

i‘l!OCESVNG HEFORE TESTING:

CEOLOGICAL FORMATION AND AGE: Alluvial deposits of the Bogue Chitto River (Holocene).

——
| GRADING (CRD-C 103) [CUM. = PASSING): TEST RESULTS J - ) 1) a1 va. 1" FINE
._.._._-...T._.. ‘_~ . 3 ’ E a-ts . AGG.
sve | | | s e | : I 2.50] 2.62
* | suLK §P GR, §.5.0. ITRD-C 107, 108} - . .
IR . ABSORPTION, ™ }cnc-c 107, 108): 2 . 7 0 R 5
5 N, o ORGANIC IMPURITIES, FIG. NO. ICRD-C 121) 1 ]
am. | SOFT PARTICLES, ¥ (CRD-C 130} ~ 0,_'49__ L1
—Tm_ “ LIGHTER THAN ¢ sru ! 2 40 {CRO-C 122) (Z_LS_Q\_S_and) 1. ____q‘:}__ __Q: Q__
2, n: - - FLAT AND ELONGA1ED (CRD-C 119, 120! N 3.8 ’ ]
21N W1 AV % LOSS, S cvc_ugéo. ICRO-C 115) \ * 3.9
)N | . 100 L.A. ADRASION LOSS, - ICRD-C 117, 1451 GRADING _.,__,__.\ *
1IN, 96 UNIT WT, LB/CU FT (CRD-C 106): .
— I S L SN P— 5 NN
4 IN. . 73 FRIABLE PARTICLES, ° (CRD-C 142} 0.2 0. q__
2 IN. 32 SPEC HEAT, BTU LB OEG F. (CRO-C 124)
o IN. i 141 100] re'activity with Naow Sc.mM L o
NO. 8 | ‘ 1 -97 (CRO-C 128): RC,mM./L:
NO. B ' : . 79 ]
NO. 16 ___"__ ] 66 MORTAR-MAKING PROVERTIES (CRD-C 1R}
NO. 30 ' 55! rvre ‘CEMENT, RATIO: DAYS, . L DAYS,
NO. 50 ) 19( LineaR THERMAL EXPANSION,MILLIONTHS DEG . (CRD-C 125, 126,
NC. 100 . 3f ROCK TYPE PARALLEL ACROSS ON AVERAGE
NO. 200. ] - 1 ' - - -
-200'0" . 0.4
- tb . 2.83
1) CRD-C 105 th) CRD-C 104 MORTAR:
MORTAR-BAR EXFANSION AT 100F, ~ (CRD-C 123): FINE,AGGREG”E FOARSE AGOREGATE
2 Mo, 6 MO. 9 MO. 12 MO. 3 MO. 6 MO, 9 MO. 12 M2
LOW-ALK. CEMENT: % Ne;O EQUIVALENT: '
HIGH-ALK, CEMENT: % NO;0 EQUIVALENT: ]
SOUNDMNESS IN CONURETE (ERO-C 40, 114): - . FarT HW-CD HD-CW
FINE AGG. COARSE AGG: | R ) OFE 300 ]
£INE AGG. COARSE AGG: : DF E oo )

PETROGRAFHIC DATA (CRD-C 127V

Gravel: The pale orange gravel was comprised mainly of chetrt. A large por-
tion of the chert wias porous. Quartz and sandstone compriscd the rcmatnder of
the gravel sample.

Sand: Quartz Is the most common constituent in the sand with lesser amounts o
chert and sandstone. : ;
Chalcedony was present in both the gravel and sand.

REMARKS:

* Insufficient material for testing.

ENG FORM
1 MAR 1968 6011-R

%/4— - | | »‘ e/ of ¢



.

e T LA Jmerxwe. 1 T AGGREGATE | '"TEemv USAKWES
CAT. 30 Lowt 90 OATA SHEET pATE: June 1971 -

LAB SYMOL NO.:

No. 57, G-9, and 5-%

yvog or matemiaL: P’it run

LOCATION:

On east side of US Hwy 51 approx.

2.15 miles north of intersection

of LA Hwy 10 i

n Fluker. LA (Mitchell Plant # 29)

PRODUCER:

Gifford-Hill C

0., Inc. (Mitchell Plant #

29), P.0. Box 196,

Fluker, LA

SAMPLED BY:

Dames & Moore

TESTED FOR:

New Orleans Di

strict

USED AT:

lwmxeumaa!nmeravmc: Separated over the No. L, sieve before testing.

eoLoocas romuntion amo ace. Pleistocene Terrace (Prairie) Deposits and

Hollocene Alluvium :
GRADING [CRD-C 103) {CUM. % PASSING) TEST RESULTS J rer Vi 14— p——
. e 1" AGG.
sieve | a4 |ajar| 14" | -
14" AGS. | auLk SR GR, $.5.0. (CRD-C 107, 108} 2 gl X! !
¢ IN ABSORPTION, % (CRD-C 107, 108): 2.3 0,3
5 IN. ORGANIC IMPURITIES, FIG. NO. [CRO-C 121) 1
AN SOFT PARTICLES, % (CRDC 130) 0.2 —
3N % LIGHTER THAN SP cn.a._lLano-c 122 8.6 0.0
2} N % FLAT AND ELONGATED ICRD-C 119, 120] 0.5 —_—
28, . WY AV % LOSS, 8 CYC MgSO4 ICRD-C 137 3.9 'R T
1} . 100 L.A. ABRASION LOSS, % (CRD-C 117, GraomnG__B 20.5 -
1IN, 92 UNIT WT, LB/CU FY (CRDC 106):
ALK Th FRIABLE PARTICLES, % ICRD-C 142) 0.2° 0.3
| AL 35 SPEC HEAT, BTU/LB/DEG F. (CROC 124)
LS 11& REACTIVITY WITH NOOH SC.mM/L:
NO. 4 1] 100 (CRO-C 128} Re,mM/L:
no. 8 89
NO. 16 76 MORTAR-MAKING PROPERTIES (CRD-C 118}
NO. 30 55 TYPE CEMENT, RAYIO: DAYS, %, DAYS, %
NO. 50" 11 LINEAR THERMAL EXPANSION,MILLIONTHS/DEG F. ICRO-C 125, 126): -
NO. 100 1 ROCK TYPE PARALLEL ACROSS ON AVERAGE
NO. 200
-200!9} . 5
Fa'® . 69
L tel crOC 108 (b) CRD-C 104 MORTAR: .
MORTAR-BAR EXPANSION AT 100F, % (CRD-C 123} TINE AGORESATE COARSE ACOREOATE.
2 mo. 6 MO. 9 MO. 12 MO, 3 MmO, § MO. 9 MO. 12 MO,
LOW-ALK. CEMENT: % N820 EQUIVALENT: )
" MIGH-ALK. CEMENT: % N8O EQUIVALENT:
SOUNDNESS IN CONCRETE (CRD-C 40, 114): FoT HW-CD HO-CW
FINE AGG. B COARSE AGG: OFEy00.
FINE AGG. COARSE AGG: OFE300

chert.

PETROGRAPHIC DATA (CRD-C 127):

when frozen.

The gravel was primarily dense chert with a substantial amount of porous
Saturated porous chert near the concrete surface can cause popouts

The sand was similar but with more quartz and less chert.

Chalcedony particles were detected.

AEMARKS:

TAN-1-1 (Pit run)

NG FOAM

tuan ipes SOT1-R




STATE. [ moex NO.: 10 -A\GEREGATE ’_:“"'29 ov: | JSAKWES
LAt 30 N__jione: 90 W DATA SHEET oave: Jupe 1977
Lamavsmot w0 Noo 57 .G=12, 8-0.. ryemor watemiac Gravel, pond & pit_run

ocarion On w._bunh_ox Bogue. .Chltto_ Riyer_opprox. 5 miles N of Franklinton,

_____I&?Just F. of La. Hyya 1066
PRODUCER: . i Dd & GIE][Q] QQ B;Q]]ﬁﬁ ] ng 3!|§ M& HQEEQD II

saweLeo 8v: Domen & Moore .
‘yestEn FOR: Nc_u__erﬂD.nB_Diﬁmcii

useo a7 Bayou Bienvenue Control Structure

PROCESSING BEFORE TESTING:
atouoorcas romwarion ano ace:_Holocene alluvial depcsits of the Bogue Chitto River,

‘

GRADING ICRO-C 103} [CUM. % PASSING): ‘ TEST RESULTS J - o wpr | e
1" AGG. '
seve | ser | by 1" | eed” | 1OF - . 2.52 2,62
BULK SP GR, §.5.0. ICRD-C 107, 108) : o .
S IN. ARSORPTION, % {CRD-C 107, 108): . i 2’ 2 O. 6
S IN. ., ORGANIC tMPURITIES, FIG, NO. {CRD-C 1219 ] 2
4 IN. SOFT PARTICLES, % (CRD-C 1300 0'0 ) ——
3N, ) % LIGHTER THAN SP GR O3 U0 cnoc 122 e 00 sgnd) 12.2 0.1
:’ IN. % FLAT AND ELONGATED (CRD-C 119, 1201 3!7
2N, . WT AV % LOSS, 8 CYC Mg504 croc137 ) 6.3 4.0
'; IN, loo ) L.A. ABRASION LOSS, % ICRO-C 117, } GRADING B 18 A4 5
M RLE 59 UNIT WT, LB/CU FT {CRD<C 106):
3 e 59 FRIABLE PARTICLES, % ICRD-C 142) . 0.3 1ol
t N 22 $PEC MEAT, BTU/LB/DEG F. {CRD-C 124)
LR 12 REACTIVITY WITH NGOH Se,mM/L:
NO. & 5 96 (CRO-C 120): RC MM/L: 3
NO. 8 69 |
NO. 16 - 62 MORTAR-MAKING PROPERTIES [CRD-C 116)
NO. 30 | 70 TYPE CEMENT, RATIO; DAYS, %, DAYS, *
. NO. 80 - 25 ‘LINEAR THERMAL EXPANSION,MILLIONTHS/DEG F. ([CRO-C 125, 126):
NO, 100 ) u ROCK TYPE PARALLEL ACROSS ON AVERAGE |
NO. 200 L ]
«200(0! 0‘5
) LY
1e) CRD-C 108 (b) cRO-C 108 MORTAR;
MORTAR-BAR EXPANSION AT 100F, % (CRO-C 123): (FINE AGGREGATE COARSE AGGREGATE
2 Mo. & MO. 9 MO. 12 MO. 3 MO. & MO. 9 MO. 12 MO.
LOW-ALK, CEMENT: % N@20 EQUIVALENT:
HIGH-ALK. CEMENT: % N03O EQUIVALENT:
SOUNDNESS IN CONCF*ITE (CRD-C 40, 114): ‘ FaY HwCD HD-CW
FINE AGG. COARSE AGG: OFE 00
FINE AGG. COARSE AGG: ’ OF €300

PETROGRAPHIC DATA (CRO-C 127):

The gravel was primarily dense and porous chert and some quartz. The
excessive amount of porous chert when saturated near the concrete surface can
cause popoutas when frozen. The send was similar but with more quartz and less
chert. Some chert particles were chalcedonic so both the sand and gravel
should be considered potentially reactive with alkalies in the cement.

L

HEMANAS [
WAL-1-1 (Gravel)

WAS-1-2 (Sand)

WAS=L-1 (Pit rum)

ING FORM
Vuan1oes  SOMI-R

N fgptzofe



r.____ PR,

Com ey

“,\”‘ 1A I.m.,\.“.r , N\-(“"GAIF“ n\lv.;‘»rn ISABWES

[ ST LU (R 90 _ L DATASHEET - feae o ly 1977
e Ayt N NO=57 G=51 and $-36 N reve o watewat Naturn]l Sand_and_Gravel |
Mocarion. Between LA Hwy 16 and the rallroxd, approx 12 miles southeast of

~Franklinton and 8.4 “miles NW of Sun, LA.
pronucen: __Louisiana Industries, Inc. (Price Plant), P. 0.-Box 781, Sun, LA,

':;I:;L 7 bames and Moore T ' ]
esteo ror.  New Orleans District
USED AT:

PROCESSING DE! ORE TESTING: ,
GEOLOGICAL FORMATION AND AGE: Alluvial deposits of the Bogue Chitto River (Holocene).

GRADING (CRD-C 103) {CUM. = PASSING): TEST RESULTS J ) ) - - FINE
- 3-6" t}e3e 1} ! AGG
SIEVE | 3-6" -3 | L0} | ead :;':f ) 2.50(2.62
BULK SP GR, 8.5.D. (CRO-C 107, 108) . .
6N, ABSORPTION, % {CRD-C 107, 108): . . 2.7 40.5
S IN. ORGANIC IMPURITIES, FIG. NO. ICRD-C 121} — |1
4N, SOFT PARTICLES, " ICRD-C 130} ) . 0.0 e
3N . % LIGHTER THAN SP orn2:40 (croc 1221 (2.00 §and) 18.310.0
2} N, " | % FLAT AND ELONGATED (CRD-C 119, 120} 3.8
2 IN. WT AV = LOSS, 5§ CYC Mg504 ICRD-C 115} 137, *13.9
1}on. 100 L..A. ABRASION LOSS, % (CRD-C 117, 145) GRADING A *
TN, 96 UNIT WT, LB/CU FT ICRD-C 106): .
HECR 73 FRIABLE PARTICLES, % (CRD-C 142) . 0.2 (0.0
3 N . 32 SPEC HEAT, BTU LB 'DEG F. (CRD-C 124)
3N 14] 100] rederivity with NooH SC,MM/L:
}
NO. 4 1] 97 (CRD-C 128): Rc,mM/L:
NO. 8 79 ‘
NO. 16 ) ) 66 MORTAR-MAKING PROPERTIES (CRD-C 116)
NG. 30 V ) 55} rvee CEMENT, RATIO: DAYS, >, 0AYS, _ ”
NO. 80. ) 1 19] LineaR THERMAL EXPANSION,MILLIONTHS/BEG F. ICRD-C 125, 1261:
NO. 100 3 ROCK TYPE PARALLEL ACROSS ON AVERAGE
NO. 200 . 1
-200'9) . : 0.4
F.a® . ) 2.83
to) CRD-C 105 - th) CRO-C 104 MORTAR: ‘
MORTAR-BAR EXPANSION AT 100F, % (CRO-C 1231: FINE AGGREGATE COARSE AGGREGATE
. 2 MO, 6 MO, 9 MO. 12 MO. 3 MO. 6 MO, 9 MO. 12.MO.
LOW-ALK. CEMENT: ' % N020 EQUIVALENT:
HIGH-ALK. CEMENT: % N020 EQUIVALENT: ]
SOUNDNESS IN CONCRETE (CRD-C 40, 114): F&v HW-CD HO-CW
FINE AGG. COARSE AGG: DFE 300
FINE AGG. COARSE AGG: ' DF E 300

PETROGRAPHIC DATA (CRD-C 127k

The coarse aggregate is a very pale orange gravel composed of mostly chert
with some quartz and sandstone. Thé fine aggregate is a pale vellowish brown
spherical quartz sand. composed mainly of quartz with some chert and sandstone
Fifty-onc ‘to 58 ~ examined was porous chert. Recactlve chalcedony
is present in some of the chert. '

REMARKS:

ENQ FORM
t MAR 1902 6011-R

N Pay 4 0f



O

rare LA |moexwo. 12 AGGREGATE | "esven ov: USAEWES

LAT.: 30 vona 90 ) 1- DATASHEET DATE: November 1977

LAR $YMBOL NO.: No-5T7 G—ho, 5-26 ) rvee or matemia: Natural

Locarion: 0.1 mile East of U. S. 51, epprox 1,0 mile North of the intersection

with LA Hwy 10 in Arcola, LA .

smooucen:Gifford-Hill Co, (Plant No. 33) P, O. Box 263, Roseland, LA TOLB6

sameLeo sy:  Dames & Moore -

resteoror: New Orleans Dist Aggregate Test

USED AT:

PROCESS!Né BEFORE TESTING:

ceoLocicaL FormaTioN ano Ace:Tangipahoa River Alluvium (Holocene)

GRADING {CRD-C 103} {CUM. % PASSING): [ TEST RESULTS J . : . //l... FINE
| #h- ) > ths b 1/2"| Asa.
sieve | 3& | sfr| b Fine -
: L/2" 469 | guLk sP GR, 5:5.0. ICRD-C 107, 108) 2, 56 2, 63
6 N, ABSORPTION, % {CRD-C 107, 108): . 1.2 [0.4
8 IN. ) ORGANIC IMPURITIES, FIG, NO. (CRD-C 121) 1
. AN, SOFY PARTICLES, % (CRD-C 1301 0.0 | —
39N, % LIGHTER THAN SP caMO(cno-c 122) ( 2.00 Sand) 5.3 ]0.0
2} w, % FLAT AND ELONGATED ICRD-C 119, 120) . 3.1
2N, WT AV % LOSS, 8 CYC MgSO4 !cnn-cl37) 1.9 L, 3
1o 100]  [L.a. asrasion Loss. % icro< 119, craomnc A 244
1N, 92 UNIT WT, LB/CU FT (CRD-C 106):
i 60 FRIABLE PARTICLES, % (CRD-C 142) 0.2 |0.0
ALY 35 SPEC HEAT, BTU/LB/DEG F. [CRO-C 124)
LN 16 REACTIVITY WITH NoOH S, mMm/L:
NO. 4 1]100 ICRO-C 120): Re,mM/L:
wo.8 |. 94
NO. 18 ) 19 MORTAR-MAKING PROPERTIES (CRD-C 116]
NO. 30 ) bu TYPE CEMENT, RATIO:! DAYS, %, DAYS, k3
NO. 50 16/ Linear THeRMAL EXPANSION, MILLIONTHS/DEG F. (CRD-C 125, 126):
NO. 100 1 ROCK TYPE PARALLEL ACROSS oN AVERAGE |
NO, 200 ’ '
-200(®) . oc 3
o : 2.bb
te) cRO-C 108 (b1 CRO-C 104 MORTAR:
nonyun;sm EXPANSION AT 100F, % (CRD-C 123} FINE AGoRegaTE comsef. ACGRECATE
2 MO, 6 MO, 9 MO. 12 MO. 3 M0, 6 MO. 3 MO, 12 MO,
LOW-ALK. CEMENT: % N6;O EQUIVALENT:
HIGH-ALK. CEMENT: % N80 EQUIVALENT:
SOUNDNESS IN CONCRET,E (CRD-C 40, 114): ‘ ) Fav HW-CO HO-CW
FINE AGG. COARSE AGG: ) DFE g0
FINE AGG. ) COARSE AGG:  OFE o0

PETROGRAPHIC DATA ICRO-C 127): N

The gravel was primarily dense and porous chert and vuggy chert. Satu-
rated porous chert near the concrete surface can cause popouts when frozen. THe
sand was similar but with more quartsz and less chert. Some chert particles

were chalcedonic so both the sand and gravel should be considered potentially
reactive with alkalies in the cement.

REMARKS:

T
Vuanroee SOUIR -




S

LAR SYMIDIL

LOCATION

——— - ———

Crare ar MS 'f,'"'._:-—'.“\» —7—‘—“* ‘A '"'—d
1 83

Il"l‘() ny

PRODUL l‘"

SAMPLED BY: “"Dames & Moore

Plant locaged 0.3 mile West o
“of iutersoction with Hwy ]3

”";”Blé{h Sand & Gravel Co., Box 1001,

AGGREGATE oy USAEWES
. DA?\&S”EET .| oare Julx 1977
NO, 57 G 2& S 18 TYPE (8 MATERIAL N1tura1

£ MS Hwy 543 approx._g miles South

Southeast of Columblia, MS_(Ford Plant)
Columbia, MS

TESTED FOR:

New Orleans District

USED AT:

PROCESSING BEFORE TESTING.

GEOLPGUCAL FORMATION AND AGE:

some quartz.
when frozen.

REMARKS:

MAR-1-1

* Insufficient material for test.

GRADING ICRD-C 103} {CUM. > PASSING): I_TEST RESULTS -l e -~ oy 4~ g
1a] v #A" FINE " e l!' AGG.
sieve | 3s° |1y Qe 1 | -
BULK SP GR, §.5.0. ICRD-C 107, 108) 2.49| 2.63
61N ABSORPTION, = ICRD-C 107, 108) 2.8 10.3
$ IN ORGANIC IMPURITIES, FIG. NO. [CRDC 1211 1
4N, SOFT PARTICLES, ° ICRO:C t30) 0.0 | —
3N, - Lionren Tran s 622 40 (cro-c 1221 (2.00 s nd) 19.0 { 0.0
2} N % FLAT AND ELONGATFD (CRD-C 119, 120) 1.4
2 . WT AV * L0SS. § CYC Mg304 ICRD-C 137) * 3.0
1) N, . 100 L.A. ABRASION LOSS, * ICRD-C 117, 185} GrapiNG_B__ 20.3
VIN. 97 UNIT WT, LB'CU F 1 (ERD-C 1061
HETYS 81 FRIABLE PARTICLES, » (CRN-C 142! 0.2 10.2
o . 50 SPEC MEAT. DTU'LA DEG F. (CRD-C 124) s
+ N . 32 REAGTIVITY WITH NGOH Sc,mM L
NO. 4 11100, (CRD-C 120) fomM L
no.s | ° ‘ 86 |! v
ND. 16 79 | MoRTAR-MAKING PROPERTIES (CRO-C 1162
NO. 30 70 TYPE CEMENT, RATIO: _______ DAYS, - DAYS, ~,
NQ. SO . - 14 LINEAR THERMAL EX}’AHS!ON‘MILLH‘JNrMér’r)EC- £ {CRD-C 125, 1¢6)
NO. 100 | ° ' 1 ROCK TYPE PARALLEL ACRCSS oN AVERAGE
No. 200 | & .
-20019! . 0.3 .
L Z. 51
(8) CRD-C 105 by CRD-C 104 MORTAR: ‘
MORTAR-BAR EXPANSION AT 100F, % (CRD-C 1231: Fine aGoRPSATE COARSE AGGREGATE
. . 2 Mo. & MO. 2 MO 2 mo. 1 MO, 6 MO 9 MO, 12 MO.
LOW-ALK. CEMENT: % NO20 EQUIVALENT: _ .
HIGH-ALK. CEMENT: % NG00 EQUIVALENT:
SOUNDNESS IN CONCRE V. ICRD-C 40, 114): (X3 HW-CD HD-CW
FINE AGG. COARSE AGG: DFE 300
FINE AGG. COARSE AGG: DF E o0
PETROGRAPHIC DATA (CRD-C 127):
The gravel was primarily porous chert with some vuggy and porous chert, and

Saturated porous chert near the concrete surface can -pop out
The sand was similar but with more quartz and less chert,
‘Some chert particles were chalcedonic so both the sand and gravel should be
considered potentially reactive with alkalies in the cement.

£NG FORM

tuanissg  SO1I-R




LAKE PONTCHARTRAIN, LA, AND VICINITY
AND MISSISSIPPI RIVER - GULF OUTLET, LA

SEABROOK LOCK

EXHIBIT A

TYPICAL CONCRETE MIXTURES

DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION, CORPS OF ENGINEERS
VICKSBURG, MISSISSIPPIL

FOR

NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
NEW ORLEANS, LOUISIANA



EXHIBIT A

TYPICAL CONCRETE MIXTURES
General Index

1. General. These typical concrete mixtures were furnished by the
Waterways Experiment Station. The first mixture was the mixture designed
for the concrete temperature control study. The other mixtures were
taken from mixtures designed for past projects or research at the Water-
ways Experiment Station using Type 11 cement.

2. Table of Contents

Subiject Page

fé = 3000-psi concrete with 1-1/2-in. maximum size
aggregate, with no fly ash A2

fi = 3000-psi concrete with 1-1/2-in. maximum size
aggregate, including fly ash A3

£L = 3000-psi concrete with 3-in. maximum size .
aggregate and no fly ash A4

f! = 3000~-psi concrete with 3-in. maximum size
aggregate including fly ash A5




JOB NAME

CONCRETE MIXTURE
PROPORTIONS

DATE

6/9/76

INITIALS

source Louisiana

Industries, Pollock, LA

Louisiana Industries
source Pollock, LA

JGB. NO. MIXTURE SER. NO. (WORK SHEET)
(CRD-C 3)
PORTLAND CEMENT TYPE 1T POZZOLAN SER. NO. A. E. aDMIX: SER. NO. N,V .R.
SER. NO. ADDITION TYPE NAME Lab stock
RC-705 None
BRAND AND MiLL [ ona Star SOURCE AMOUNT % ML
OTHER CEMENT  SER. NO. CHEMICAL ADMIX SER. NO. % ML
BRAND AND MILL None name  None
FINE AGGREGATE COARSE AGGREGATE
TYPE SER. NO. TYPE Natural SER. NO.
Natural Pollock Pit

sz 1-1/2 in

MATERIALS

BULK SPECIFIC UNIT WEIGHT

ABSORPTION,

TOTAL MOISTURE

NET MOISTURE

MATERIAL SIZE RANGE GRAVITY (SOLID), LB/CU FT PERCENT CONTENT, CONTENT,
R PERCENT PERCENT
CEMENT 3.15 196.56
*. AGGREGATE #4 - 200 2.62 163.49 0.6 +1.5
C. AGGREGATE (A} #4-1~ i 2.54 158.50 2.0 -1.1
. AGGREGATE (B)
C. AGGREGATE (C)
C. AGGREGATE (D)
POZZ/OTHER CEMENT
PROPORTIONS
CALCULATED BATCH DATA (1 CU YD) ACTUAL BATCH DATA CUFT
SOLID VOLUME SAT. SURF DRY SAT. SURF DRY WATER ACTUAL
MATERIAL Cu FT/BATCH BATCH WT, LB FACTOR BATCH WT, LB | CORRECTION, LB BATCH WT-
cEMENT 2.289 450,00
F. AGGREGATE 6.914 1130.4
C. AGGREGATE (A} 12.841 2035.3
€. AGGREGATE (8]
C. AGGREGATE (C) (1)
C. AGGREGATE (D) (10}
POZ2/OTHER CEMENT
WATER 3.606 225.0 @ )}
1.350 77
TOTAL AIR FREE {s) {4y )/ (2)
27,000 w7 77
MIXTURE DATA
SLUMP 2-3/4 IN.| AIR CONTENT (D}___ wlMIXINGWATER _________~ F|THCF LB/CU YD
REMOLD EFF_ DROPS| AIR CONTENT {E) % | AMBIENT F | ACT CF ASQ Y Q LB/CU YD
TH UW LB/CU FT| AIR CONTENT (F) 5 .0 %] CONCRETE Flwe 0.50 wT
ACT UW L8/CU FT| BLEEDING %) S/A ’;S PERCENT VOL.
WES FORM NO. a76 (OVER)

REV MAR 1972

A2




JOB NAME

JOB. NO.

MIXTURE SER. NO.

CONCRETE MIXTURE

PROPORTIONS
(WORK SHEET)
{CRD-C 2}

DATE

6/9/76

INITIALS

porTLAND ceMent TyPE L1 POZZOLAN SER. NO. A. E. ADMIX: SER.NO. N {7 R,
SER. NO. ADDITION TYPE NAME Lab stock
RC-705 Fly Ash
BRAND AND MILL Tone Star SOURCE AMOUNT % ML
OTHER CEMENT  SER. NO. CHEMICAL ADMIX SER. NO, % ML
SRAND AND MILL None nave None
FINE AGGREGATE COARSE AGGREGATE
+vee Natural SER. NO. Tvee Natural SER. NO.
Pollock Pit . s .
Louisiana Industries
source Louisiana Industries, Pollock, LA source Pollock, LA size 1-1/2 in

MATERIALS

BULK SPECIFIC

UNIT WEIGHT

TOTAL MOISTURE NET MOISTURE

ABSORPTION,

MATERIAL SIZE RANGE GRAVITY (SOLID), LB/CU FT PERCENT i‘;’:CEE';:, ioE':LEE’:‘:_
3.15 196.56

30% FA 2.50 156.00
F. AGGREGATE #4 - 200 2.62 163.49 +1.5

C. AGGREGATE (A)

#4-1-1/2 1

. 2.54

158.50

O |

C. AGGREGATE (B}

C. AGGREGATE (C)

C. AGGREGATE (D}

POZ2/OTHER CEMENT

PROPORTIONS

CALCULATED BATCH DATA (i CU YD) ACTUAL BATCH DATA cUFT
SOLID VOLUME | SAT. SURF DRY SAT. SURF DRY WATER ACTUAL
MATERIAL CU FT/BATCH BATCH WT, LB FACTOR BATCH WT, LB | CORRECTION, LB BATCH WT
CEMENT 1. 602 314 . 9 (13)

30% FA

0.687

107.2

. AGGREGATE

6.914

1130.4

. AGGREGATE (A)

12.841

2035.3

F
C.
€. AGGREGATE (B)
C.

. AGGREGATE (CO)

(831}

€. AGGREGATE (O}

(10)

POZZ/OTHER CEMENT

WATER o _3_,_69_6_“__‘ 225.0 @ §)]
Alg 1.350 / 4 /
TOTAL AIR FREE (5) [CA) {2)

27,000 tw 7 Y.

MIXTURE DATA

WES FORM NO.
REV MAR 1972 476

A3

SLUMP 2—3/4 IN.} AIR CONTENT (D) % | MIXING WATER TH CF LB/CU YD
REMOLD EFF DROPS| AIR CONTENT (E) % | AMBIENT, F| acT cF 422.1 __LB/CUYD
TH UW LB/CU FT| AIR CONTENT (F) 5.0 _ | concreTE Flwec 0.53 wT
ACT UW LB/CU FT| BLEEDING %l s/a 35 PERCENT VOL.

(OVER)




OB NAME DATE
CONCRETE MIXTURE
PROPORTIONS 6/9/76
108, NO. MIXTURE SER. NO. (WORK SHEET) TRITIALS
(CRD-C 3}
PORTLAND CEMENT TYPE  TT POZZOLAN SER. NO. A E. ADMIX: SER.NO. Ny R
None T
SER. NO. RETY5 TYPE name  Lab stock
BRAND AND MILL Lone Star SOURCE AMOUNT % ML
OTHER CEMENT  SER. NO. CHEMICAL ADMIX SER. NO. % ML
None None
BRAND AND MILL NAME
FINE AGGREGATE COARSE AGGREGATE
Tvre Natural SER. NO. rvee Natural #4-1-1/2 in. SER. NO.
Pollock PRit Limestone 1-1/2-3 in.
source Louisiana Industries, Pollock, LA SOURCE size 3 in.
MATERIALS
BULK SPECIFIC UNIT WEIGHT ABSORPTION, TOTAL MOISTURE | NET MOISTURE
MATERIAL SIZE RANGE SRAVITY (SOLID). LBCy FT B ERCENT CONTENT, CONTENT,
PERCENT PERCENT
CEMENT 3.]—5 196Q56 :
F. AGGREGATE #4-200 2.62 163.49 0.6 +1.5
C. AGGREGATE (A} #4—1—1/2 in. 2.54 158.50 2.0 ~-1.1
. AGGREGATE (8) 1-1/2-3 in 2.68 167.23 0.7 -0.5
C. AGGREGATE (C)
C. AGGREGATE {D}
PO2Z/OTHER CEMENT
PROPORTIONS
CALCULATED BATCH DATA (1 CU YD) ACTUAL BATCH DATA cuFT
SOLID VOLUME | SAT. SURF DRY SAT. SURF DRY WATER ACTUAL
MATERIAL Cu FT/BATCH BATCH WT, LB FACTOR SBATCH WT, LB | CORRECTION, LB BATCH WT
CEMENT 1.960 385.3

5.823

922.9

WES FORM NO.
REV MAR 1972 476

A4

F. AGGREGATE
C. AGGREGATE (Al 7.487 1186.7
C. AGGREGATE (B) 7.488 1252.2
C. AGGREGATE (C) (1
C. AGGREGATE (D) (10
POZZ/OTHER CEMENT
WATER 3.175 198.09 = m
AR 1.067
TOTAL AIR FREE (S} [Q)) 12)

YIELD 27.000 (14) / / /

MIXTURE DATA
sLumMP 2—3/4 | mrcontENTiO___ a|wmxiNnowaTeR________ F|THCF LB/CU YD
REMOLD EFF DROPS| AIR CONTENT {E} % | AMBIENT F| ACT CF 385 a 3 L8/CU YD
5.0
TH UW LB/CU FT| AIR CONTENT (F} ‘ %| CONCRETE Flwec 0. 52 wT
ACT UW LB/CU FT| BLEEDING %] sa PERCENT VOL.
(OVER)




JOB NAME DATE
CONCRETE MIXTURE
PROPORTIONS 6/9/76
JOB. NO. MIXTURE SER. NO. (WORK SHEET) INITIALS
(CRD-C 3)
PORTLAND CEMENT TYPE LT POZZOLAN SER. NO. A. £ ADMIX: SER.NO. N V.R.
SER. NO. ADDITION TYPE Fly Ash NAME Lab stock
RC-705
BRAND ANDMILL  T,one Star SOURCE AMOUNT % ML
OTHER CEMENT SER. NO. CHEMICAL ADMIX SER. NO. % ML
RAND AND MILL NAME
BRAND None " None
FINE AGGREGATE COARSE AGGREGATE
TYPE SER. NO. rvee Nat -1 i SER. NO.
Natural na ural #4111%23111 .
. imestone 1= -3 1
Pollock Pit e )
SOURCE P . SOURCE sizE
Louisiana Industries, Pollock, LA 3 in.
MATERIALS
BULK SPECIFIC UNIT WEIGHT ABSORPTION, TOTAL MOISTURE | NET MOISTURE
MATERIAL SIZE RANGE GRAVITY (SOLIDI, LB/CU FT PERCENT CONTENT, CONTENT,
PERCENT PERCENT
CEMENT 3.15 196.56
25% FA 2.50 156.00
F., AGGREGATE 2 L) 54 158 a 50
C. AGGREGATE (A) 2.68 167.23
C. AGGREGATE (8}
C. AGGREGATE (C)
C. AGGREGATE (D)
POZZ/OTHER CEMENT
PROPORTIONS
CALCULATED BATCH DATA {1 CU YD) ACTUAL BATCH DATA CUFT
SOLID VOLUME SAT. SURF DRY SAT. SURF DRY WATER ACTUAL
MATERIAL Cu FT/BATCH BATCH WT, LB FACTOR BATCH WT, LB | CORRECTION, LB BATCH WT
ceEMENT 1.470 288.9 .
25% FA 0.490 79.5
. AGGREGATE 5.823 922.9
€. AGGREGATE (A) 7.487 1186.7
C. AGGREGATE (B) 7.488 1252.2
C. AGGREGATE (C) (1
C. AGGREGATE (D) (101
POZZ/OTHER CEMENT
WATER 3-175 198.09 {3) (1
AIR l . 067
TOTAL AIR FREE (s) {8 {2
YIELD 27,000 (14) /
MIXTURE DATA
SLUMP 2_3/4 IN.| AIR CONTENT (D} % | MIXING WATER F| TH CF LB/CU YD
REMOLD EFF DROPS| AIR CONTENT (E) N % | AMBIENT F| ACT CF 368 . 4 L8/CU YD
TH UW LB/CU FT| AIR CONTENT (F) i a (l %{ CONCRETE F|lw/C O RZ‘ wT
ACT UW LB/CU FT| BLEEDING %} S/A 7 R PERCENT VOL.
WES FORM NO. 476 {OVER)

REV MAR 1972
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EXHIBIT B

FLY ASH AND COST JUSTIFICATION

General Index

1. General. The use of fly ash is based on economic justificationm.
cost study shows savings that may be gained by the use of fly ash in
concrete mixtures depending upon cost of handling.

2. Table of Contents

Subject

Unit cost data
Concrete mix, 1-1/2-in. aggregate with and without £fly ash

3-in. aggregate concrete mix, with and without fly ash

Bl

The



COST DATA

Unit Cost

The calculations on the following pages were based on the unit prices
shown below:

Seabrook Lock

Portland cement, Ideal Basic Industries $2.47/cwt
Fine aggregate, Louisiana Industries 0.26/cwt
Coarse aggregate (A), Louisiana Industries 0.33/cwt
Coarse aggregate (B), Reed Crushed Stone 0.48/cwt
Fly ash, Walter N. Handy Co. 1.18/cwt
Portland-pozzolan, Type IP, Dundee Cement 2.64/cwt

All costs include cost of delivery to the site.

B2



CONCRETE MIXES

Portland Cement II
3000 - 3500 psi

1-1/2-in., Aggregate, without Fly Ash

Portland cement 450 1b @ $2.47/cwt
Fine aggregate 1130 1b @ $0.26/cwt
Coarse aggregate 2035 1b @ $0.33/cwt

Plant and Labor

1-1/2-in. Aggregate, with Fly Ash

Cement (70% by vol) 315 1b @ $2.47/cwt
Fly ash (30% by vol) 107 1b @ $1.18/cwt
Fine aggregate 1130 1b @ $0.26/cwt
Coarse aggregate 2035 1b @ $0.33/cwt
Plant and labor

Additional handling cost of fly ash

Cost of mix without fly ash, cu yd
Cost of mix with fly ash, cu yd

Savings with fly ash, cu yd

Cost of mix with Type II portland
cement, cu yd

Cost of mix with portland pozzolan
cement, cu yd (436 1b @ $2.64/cwt)

Additional cost with portland pozzolan cement,

cu yd

B3

Seabrook Lock

$11.12
2.94
6.72
6.00
$26.78




Seabrook Lock

3-in. Aggregate, without Fly Ash 1-1/2-in. Aggregate
Portland cement 385 1b @ $2.47/cwt = $ 9.51
Fine aggregate 923 1b @ 0.26/cwt = 2.40
Coarse aggregate (A) 1188 1b @ 0.33/cwt = 3.92
Coarse aggregate (B) 1252 1b @ 0.48/cwt = 6.01
Plant and labor 6.00
$27.84 $26.78
3-in. Aggregate, with Fly Ash 1-1/2-~in. Aggregate
Cement (75% by vol) 289 1b @ $2.47/cwt = § 7.14
Fly ash (25% by vol) 80 1b @ 1.18/cwt = 0.94
Fine aggregate 923 1b @ 0.26/cwt = 2.40
Coarse aggregate (A) 1188 1b @ 0.33/cwt = 3.92
Coarse aggregate (B) 1252 1b @ 0.48/cwt = 6.01
Plant and labor 6.00
Additional handling cost of fly ash 1.00
$27.41 $25.70
Cost of cu yd batch, without fly ash $27.84
Cost of cu yd batch with fly. ash 27.41
Savings per cu yd with fly ash $ 0.43
Cost with portland cement, cu yd $27.84

Cost with portland pozzolan cement, cu yd 28.18
(373 1b @ $2.64/cwt)

Additional cost with portland-pozzolan $ 0.34
cement

B4
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EXHIBIT G

SUMMARY OF AGGREGATE AND STONE TEST RESULTS

General Index

1. General. Exhibit C contains the data of the sand and gravel sources
and that of the stone sources for Seabrook Lock. It also summarizes the
acceptance test data from all the test data sheets that are compiled for
each source.

2. Table of Contents
Table Title Page
1 .Sources of Sand, Gravel, and Rock C6-Cl4
2 Summary of Acceptance Test Data, C15-C18
Fine Aggregate
3 Summary of Acceptance Test Data, C19-C23
Coarse Aggregate
4 . Summary of Acceptance Test Data, - C24-C26
Riprap

Ccl



Table of Contents (Continued)

Source

No. Spurce, Location

1 Radcliff Sand Co., Mobile, AL

2 Radcliff Sand & Gravel Co, Mobile, AL

3 Leggett Sand & Gravel Co., Hansboro, MS
4 Kivett & Reel, Inc., Sun, LA

5 Canal Sand & Gravel Co., Sun, LA

6 Canal Sand & Gravel Co., Bush, LA

7 8loat Dredging Co., Pearl River, LA

8 Traxler Gravel Co., Gulfport, MS

9 St. Tammany Sand & Gravevao., Bush, LA
10 Jahncke Services, Inc., Bush, LA
11 Dixie Sand & Gravel Co., Franklinton, LA
12 Carion, Inc., Nigholson, MS

13 Unknown Contractor, Bonnet Carre Spillway
14 Jahncke Services, Inc., Bluff Creek, LA
15 Gulf Sand & Gravel Co., Amite, LA
16 Comite Sand & Gravel Co., Tangipahoa, LA
17 Baton Rouge Sand Co., Watson, LA
18 Gifford-Hill, Inc., Fluker, LA

19 Dixie Sand & Gravel Co., Sun, LA
20 Smith Sand & Gravel Co., Franklinton, LA
21 Louisiana Industries, Price, LA
22 B & B Gravel Co., Bluff Creek, LA

23 Gifford-Hill, Inc., Arcola, LA

c2



Source

No.

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

46

Table of Contents (Continued)

Source, Location

A-1 Sand & Gravel Co., Magnolia, LA

Red Stick Sand & Gravel Co., Baywood, LA
Req Stick Sand & Gravel Co., Baywood, LA
Red Stick Sand & Gravel Co., Baywood, LA
Lambert Gravel Co., Bains, LA

Holloway Sand & Gravel Co., Jackson, LA

Mt. Vernon Gravel Co., St. Francisville, LA
Girod Gravel Co., Woodville, LA

Big River Industries, Erwinville, LA
Feliciana Sand & Gravel Co., Jackson, LA
New Orleans District Engineers, Miss. River Mile 234
Martin Gravel Co., Weyanoke, LA

River Materials, Miss. River Mile 249

Big River Industries, Erwinville, LA

Great River Corp., Miss. River Mile 293
Feliciana Sand & Gravel Co., St. Francisville, LA
Radcliff Gravel Co., Richton, MS

Richton Sand & Gravel Co., Richton, MS
Underwood Sand & Gravel Co., Beaumont, MS
American Sand & Gravel Co., Hattiesburg, MS
American Sand & Gravel Co., Hattiesburg, MS
American Sand & Gravel Co., Hattiesburg, MS

Underwood Builders, Beaumont, MS

c3



Source

No.

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

70

Table of Contents (Continued)

Source, Location

Hammitt & Green, Inc., Foxworth, MS

American Sand & Gravel, Hattiesburg, MS

Blain Sand & Gravel Co., Columbia, MS

Blain Sand & Gravel Co., Prentiss, MS
Vicksburg Sand & Gravel Co., Port Gibson, MS
Greene Brothers, Inc., Brookhaven, MS

Greene Brothers Sand & Gravel, Georgetown, MS
Greene Brothe;s Sand & Gravel, Crystal Springs, MS
Greene Brothers, Inc., Crystal Springs, MS
Traxler Gravel Co., Crystal Springs, MS
Traxler Sand & Gravel Co., Crystal Springs, MS
Greene Brothers Sand & Gravel Co., Carpenter, MS
Traxler Sand & Gravel Co., Carpenter, MS

Blain Sand & Gravel Co., Crystal Springs, MS
Blain Sand & Gravel Co., Crystal Springs, MS
St. Catherine Gravel Co., Natchez, MS

Unknown Producer, Miss. River Mile 378

St. Catherine Sand & Gravel Co., Natchez, MS

F & C Engineering Co., Miss. River Mile 306
St. Catherine Sand & Gravel Co., Natchez, MS
R. L. Hensley & Sonms, Washington, MS

Lake Pearl Sand & Gravel Co., Mansura, LA
River Sand & Stone, Ohio River Mile 896

Reed Crushed Stone, Gilbertsville, KY
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Source

No.

71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

94

Table of Contents (Continued)

Source, Location

Williams Stone Quarry, Rosiclare, IL
Rigsby-Barnard Stone Quarry, Cave~In-Rock, IL
Denny & Simpson Stone Co., Cave-In-Rock, . IL
Three Rivers Rock Co., Smithland, KY

Westlake Quarry, Miss. River Mile 71.5
Westlake Quarry, Miss. River Mile 46.5
Southern River Rock Co., Miss. River Mile 94.5
Bussen Quarries, Jefferson Barrack, MO
Columbia Quarry Co., Columbia, IL

Riverview Stone and Materials, Musicks Ferry, MO
Southern River Rock Co., Brickeys, MO

Stolle Quarry, Inc., Dupo, IL

Markham & Brown, Inc., Miss. River Mile 139
Westlake Quarry, Little Rock, MO

Westlake Quarry, Miss. River Mile 144

Charlie Bussen Quarry, Little Rock, MO
Southern River Rock Co., Miss. River Mile 128.1
Bussen Quarry, Glen Park, MO

Westlake Quarry, Golden Landing, MO

Wayne B. Smith, Louisiana, MO

Wayne B. Smith, Louisiana, MO

Florida Rock Corp., Naples, FL

Florida Crushed Stone Co., Brooksville, fL

Florida Rock Industries, Inc., Brooksville, FL
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